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BOMAC
Since  its  founding  in   1947,   Bomac's
climb  to  a   position  of  prominence  in
the  field  of  microwave  has  been  swift
and  sure.
Today,    Bomac    employs   over    800
people,  and  has over  110,000 square
feet of manufacturing space.
On the staff are some of the country's
leading    microwave   tube    specialists
whose  achievement  records  are  out.
standing  in   the   industry.    Up-to.the.
minute facilities  include  research  and
development   laboratories,   extensive
areas  for  manufacturing  and  assem-
bly,    and   the    most   advanced    test
equipment.    Every  tube  is  thoroughly
tested  to  insure  maximum  uniformity
and peak performance before it leaves
the  plant.
Bomac  has  been  a   pioneer  in  many
tube developments, and is continually
searching for and  producing  new and
improved   products.     If   you   have   a
problem in engineering, development,
or  production  of  microwave  tubes  or
components,   Bomac  has  the  experi-
ence and  facilities to find  the answer.



Because   of   the   space   limitations   of   this
short-form  catalog,   it  has  been  impossible
for us to include every model or type of tube
or component offered  by  Bomac.

These  products are available on order in any
required  quantity.    Further,   Bomac  Labora-
tories  is well  equipped  to  design  and  manu.
facture  many  other  items  on  special  order
to  meet the customer's specifications.
A letter,  wire, TWX,  or  phone   call  for   infor-
mation  will   receive   prompt  attention.    See
outside    back    cover    for    list    of     Bomac
representatives.
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COMPONENTS
PRODUCT

NO.

I BAND
Tlt

Need  a  single tube?   Or 50,000?
Bomac can  meet your needs!

pRODucT             ERE(QMUcE)NCY       LiNE  s|zE                                          FEATURE

BLP-013D
BL.581
BL-549
BLP.009D

BL.595
BLP.024D
BLP-036D
BLP-010D
BLP.026H
BLP-29H
BL-596
BLP-004H
BLP-012H

BL-588
BL-597

Monoplexer
Duplexer
Duplexer
Duplexer,
Branched  Coax  line
Duplexer
Duplexer
Duplexer
Monoplexer
Hybrid
Hybrid
Hybrid
Hybrid
Hybrid

F}eceiver  Protector
Load,  Dry

225
216-225
300-500

406-450
413
425
406-450
406-450
300-480
400-450
400-450
400-450
425

400-450
400-450

PRODUCT
NO.

y8"coaxial
3]/8"Coaxial
3L/8"Coaxial

31/8''Coaxial
6[/8''Coaxial
WR2100
3l/8"Coaxial

y8"Coaxial
3]/8"Coaxial
3`/8''Coaxial

7/8 ''  Coa x i a I
3]/8''Coaxial
Slabline

15/8''Coaxial

15/8"Coaxial

P peak,  5  kw
P  peak,  2.5  Mw
P  peak,  2.5  Mw

P  peak,  3 Mw max, P average, 5 kw max
P  peak,  2.0  Mw,  P average,10  kw
P  peak,  2.5  Mw,  P  average,150  kw
P peak, 2.0 Mw,  P average, 4  kw
P peak, 30  kw,  P average,  50 watts
P  peak,1.0  Mw
P  peak,  2.5  Mw
P peak, 200  kw
P  peak,  2.0  Mw
3   db   coupling   ``N"   and    7/8    coaxial
fittings
P  Peak, 40  kw
P  peak, 20  kw,  P average, 20 w,
VSWR  1.2  max.

Bomac produces over 750 different
types of microwave tubes and
components.

BAND

POWER

EE=%¥E(NMCcY)  CENTER    (Kw)-MAX.
LEVEL

F.EATURE:

6633/BL-37A
BL-632
BL-635
BL-926

7166/BL-933
BL-959
BL-974

1840

1220-1365
1250-1350
1215-1355
1220-1365

1215-1365
409-417

1220-1365

2000
6000
450

2000

2000
65

2000

1

Broadband TR  pressurizable
Broadband  TR  ceramic  input window
Cell tube, for motorized  tuning
Broadband   TR,   has  folded   cylinder   window  and
plug-in  gaps
Broadband  TR,  7" overall  length
For  use  with  61/8" coaxial  duplexer
"hot-cold" TR,  operating temp.  ranges from
-55° to +125° C, fixed tuned
Electrodeless discharge



I  BAND
ATE

I  BAND
EsjE=eaEETLF3

I  BAND
DREaE  TH

PRODUCT
NO.

BL-628
BL-634
BL-637
BL-640
BL-640A
BL-646
BL-647
BL-648
BL-664
BL-664A
6962/BL-665
BL-665A

CENTER
F.REQUENCY

(MC)

POWER
LIVE:I

(KW)  MAX.

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

1300
1285
1350
1300
1300
1230
1340
1285

1300±5%
1300±5%
1285±5%
1285±5%

PRODUCT       EEE%¥i#%Y  CENTER
NO.

6605/BL-96A
7152/BL-612
BL-612A
BL-612B
BL-920
5939
5939A
6260
BLW-005

1250-1350
1250-1350
1250-1350
1250-1350
1250-1350
1250-1350
1250-1350
1250-1350
1250-1350

1300
1300
1300
1300
1300
1300
1300
1300
1300

POWEFt
LIVE:I

(KW)  -MAX.

FEATURE-I----`-
Tuned  in  full  height guide
Tuned  in  full  height guide
Tuned  in  full  height guide
Tuned  in  full  height guide
Tuned  in  full  height guide,  pressurizable
High  Q window,  tuned  in  full  height guide
High  Q  window,  tuned  in  full  height guide
High  Q window,  tuned  in  full  height guide
Ceramicwindow
Has flange  suitable for  pressurization
Low Q  double  iris window,  '/2  height guide
Has flange  suitable for  pressurization

FEATURE

Pressurizable,  broadband
Ceramic window,  broadband
Short  recovery time,  RT 30  Hs  (max)
Insertion  loss 0.3db  (max)
Dual  pre  TR,  has folded  cylinder window
Used  in  pairs,  dumbell type
Additional  mounting  holes  in  flange
Dumbell  type
Folded  cylinder



S  BAND
TFt

S  BAND
AIR

S  BAND
Microwave
Mixer Diodes

4

PRODUCT
NO.

Bomac's 85-man  engineering staff
is diversified  enough to  perform  r&d
in any of the varied fields of
micl'owave

BAND

POWEFt
FREQUENCY                                            LEVEL
RANGE  (lvIC)         CENTER        (KW)     lv.AX. FEATIJRE

6637/BL-31
6635/BL-57
6638/BL-99
BL.602
BL-603
BL-696
BL-902
BL-913
BL-969

BL-975

1827
1855
1858A
1862
5853
5927
6117
7218

PRODUCT
NO.

2690-2710

2885 ± 5%
2664-2964
2800-3330
2900-3200
2600-3000
2600-3000

2600-3000

3365-3740
2600-3000
2700-3300
2900-3200
3100-3500
2689-2939
2700-3300

CENTER
FREQUENCY

(lvIC)

POWER
LEVEL

(KW)   MAX-

30
3550
2800
3000
3050
3300
2802
3000

Ruggedized  TR,  no tuner  knob
Tunable,  integral cavity
Positive  ignitor operation
I ntegral cavity
High  Q  windows
1000  Hr. fixed tuned
High  power ceramic window,  broadband
Ceramic window
Coaxjal output TR, output window not used
type  N  output used
"Hot-cold"  TR,  operating temp.  range:
-55° to +|25° C
Cell  type,  tunable,  2  disc
Broadband
Band  pass,  fixed  tuned
Cell type,  fixed  tuned
Broadband
Broadband
Broadband,  pressurizable  mounting
Cell type,  fixed  tuned

FEATUFtE

Fixed tuned
Fixed tuned
Fixed tuned
Fixed tuned
Fixed  tuned
Fixed  tuned
Fixed  tuned
Fixed tuned
Fixed tuned
Fixed tuned
Fixed  tuned
Fixed  tuned.   R. T.   =  154s.

NOTES:

L'fbY:°s*em,(:c'op#:#r:I:oynwTt)hTi:seesfpE:acihtg°atfsheeeta;::p.,:u"Tehn:

2#svwee|(:ceonn:v:e:#;:yn£#r:fsr§:in::pt:°nft:iaj#.::rrTehn:

3.oTnyep:Sor#;t|han'3t!enresreevnedrjsne8pi#arYtjdci:E%!.St°f

4.  :£:::!rj6.i;575b.etween   tip   and    base  shall   not

5.   orfe}8'MP3rs  Shall   be  gold    plated   a    minimum

6.  !csrewa.'terBfieengi3Sn'gnwl   ±aiao  mt:y  4h5aovefr3;I

vertical.

REF.                 DIIVIENSI0N

A      0.820± 0.020
a      0.294± 0.002
C      0.250+0.000-0.004
D       0.768± 0.015
E          O.187  Min.

0.190  Max.
F       0.196± 0.003
G       0.052 ± 0.005
H        0.240  Max.
J        0.205 ± 0.010
K       0.093 ± 0.001
L        0.015 -O.030 Chamfer
M      3o°-45°Fromvertical

ty     lh-I
OUTLINE  1  I-~



S  BAND
ATFt

S  BAND
Pre.TR

S  BAND
Dual TR

S  BAND
Dual TR and
Shut(er

S  BAND
TR and
Sllu,tel.

2650-2950
3300-3700

Broadband
Broadband

BL-346
BL-357

2700-2900
3400-3700

BL87 with  Shutter
BL652  with  Shutter

S   BAND                                       PRN°oD.UCT    FtFAFtNE€E'E(RCMYc)  CE(MTc5R         (VMSAYYxi)

PEAK
POWER

(KW)

WAVE-
GulDE

SIZE
(RG)

MATES
WITH
(uG) MOUNTING

Pressurizing       BL-741
Wihdov`/S                 BL-712

B L- 7 1 3
BL-124
BL-739
BL-743

MAX.
UTPuT
NOISE
RATIO

(T I lvI ES)

2.7-2.9
2 . 8-3 . 2
2 . 6-3 . 7

2.675-2.925
2.6-3.7

BURNOUT
(ERGS)

OV
RE

lF   IMP,
(OHMS)

STANDARD
Ivl I X I R

OUTLINE
I,0,

OL99£^Lssquy         rT

OUTLINE

REF.                DIMENSION

A       0.820± 0.020
a       0.768± 0.015
C       0.196±0.003
D       0.053Ref.
E       0.294 D± 0.002
F        O.248 D±0.002
G       0.205D±0.010
H       0.093D±O.001
j        loo _ 45° From vert.
K       0.187Min.0.190Max.
L       0.790±0.018
M      0.015-O.030Chamfer
N        0.240  D  Max.
P      0.250+0.000-0.004

200-800
200-800
350-450
350-450
350-450

JAN   124
JAN   124
JAN   124
JAN   124
JAN  264

NOTES:
I.i:e=ab€(L3no?ti:I:F/|#'Ria'ic)u'#,eFd,:':FsuffreTu!:

2.   Jan   124   coaxial    mixer   will   soon   be   replaced
with  an  equivalent waveguide  mixer.

3i{i:i:lrh:§|ii:;I:,!b§'iecom:e;I:iritnybc€ajt:¥rt'#gg,tc'a:r:eidptd:,Sr;h:a?e:'!

polarity  types.

4.aMbi:C!:8g::rsm::cR:Fi8Thj:%i,;°wdjensga,:emitvs:"-

:fojnTg;si::Cfoss258|3mdsb
Current   5%  max.  Signal  Loss to   L.0.  Feed Arm

5.   IN23WE      &       lN21WE      are      environmentally
tested   under   extreme   conditions   according   to
Mll-E.1/1117  &  MIL-E-I/1115JAN.  Spec.  Resp.

Flange
Flange
Flange
Solder
Solder
Solder



S  BAND
@ardcinotrors

S  BAND
Crystal
EDrotectop

S  BAND
®®mponehts

C  BAND
TR

C  BAND
ATE3

C  BAND
Pre-TFt

6

PFtoDUCT           FFtEQUENCY
NO.                     RANGE   (lv.C)

MIN.
PEAK

POWEFt
(WATTS)

MIN.
AVERAGE

POWER
(WATTS)

Output
MATES
WITH

BL-857 2500-3300

PRODUCT                FFtEQUE:NCY
NO.                      RANGE     (MC) CENTE:R

180 uG45/U    I

POWER   LEVEL
(r(W)   MAX.-80o     I _

P RONDOT CT                    PRO D u CT                FR(EKQ#5)NCY

BLP-061

BL-584

BL-585

BL-520

BLP-066

BLP-071

BLP-076

BLP-057L

BLP.057LP

Power  Divider
Variable
Diplexer

Diplexer

Duplexer,  Branch
Guide
Directional  Coupler,
Crossguide
Directional  Coupler,
Sidewall

Directional  Coupler,
TOpwall

Waterload

Waterload  With
Pulling  Slug

2 . 6-3 . 9

2.72-2.98

2.84-3.00

2.98-3.02

2 . 6-3 . 4

2 . 6-3 . 4

2 . 6-3 . 4

2.6-3.4

2.6-3.4

10

LINE   SIZE
(WG)

1 I/2''  X  3„

1'/2''  X  3„

1'/2''  X  3''

1'/2„  X  3„

1'/2''  X  3''

1'/2„  X  3''

1'/2''  X  3„

1'/2„  X  3''

1'/2„  X  3„

Specify  Bomac for maximum
uniformity and  peak  performance

BAND

FREQUENCY
RANGE (lvIC)        CENTER

POWER
LEVEL

fuKAWx).

Carcinotron  Tunable

FEATURE

Max.  overall  length  6.640"

FEATURE

P   peak  2.7   Mw  pressurized
2.2   Mw   unpressurized
P  peak   750   kw,   insertion   loss,
.3db  max.,  Isolation  25  db  min.
P  peak  750  kw,  Insertion Loss
.3   db  max.  Isolation  25  db  min.
P  peak,  20  kw,  UG46/U  coaxial
input and  output
Incident  power  1.1   Mw  coupling
20, 30, or 40 db; directivity,15db
Incident power, 2.2  Mw  coupling
20,    30,    or  40    db;    directivity,
20  db  min.
Incident    power,    1.1   Mw,   coup-
ling,    10    or    20    db;    directivity,
40  db  min.
VSWR,1.06  max.,  P peak  2.7  Mw
pressurized,1.2  Mw
unpressurized
VSWR.1.50 to  1.70  max.

6568/BL28
6639/BL-46
BL-605
6906/ B L-643

BL-972
BL-976

5865
5925
6624

PRODUCT
NO.

5395-5905
5540-5560
5370-5430
5393-5905

5395-5905
5395-5905

5395-5905
5200-5530
5350-5450

CENTEFt
FFtEQUENCY

(lvIC)

Phase controlled  ±  5o
Tunable
Contact mounting seat
Phase controlled  ±  50  Tracks with
6905,/BL-613

"Hot-cold"  TFi,  operating  temp.   range   -55°  to

+|25° C„  broadband

3  Element TR,  contact type  input mount

FEATURE

Fixed tuned
Fixed tuned,  contact mount  flange
Fixed  tuned,  contact mount
Special  mounting flange
Fixed tuned
Fixed  tuned
Contact mount flange

FEATUFtE



C  BAND
E9uaE TR

C  BAND
TEE ,and
Shutter

C  BAND
sifeiLfflffiti©Bd  €Only}

C  BAND
EBual TR and
Shlutter

C  BAND
NIicrowave
Cavities

C  BAND
Priessurizing
Windows

C  BAND
NIagneffrohs

7

PRODUCT
NO.

FFtEQUENCY
RANGE(lvIC)        lv.AX.            (VDC)

6592/BL309
6594/BL-311
BL-337
BL-350

BL.366
BL-373
BL-377

PRODUCT
NO.

5200-5530
5395-5905
5395-5905
5340-5450

5395-5905
5250-5750
5395-5905

POWER    SHUTTER
LEVEL       CIRCUIT

(KW)       VOLTAGE FEATUFtE

Ceramic window
Shutter  circuit  uses  AN  connector,  Shortened
i8nitor.

Phase control ±5o

!T88t_f'32ngNeF±aBS  a`18   holes  tapped  to

SHUTTER
FFtEQUENCY        POWE:R      CIFtcuIT
RANGE(MC)        LEVEL     VOLTAGE FEATURE

5395-5905 Low  power switching only

PRODUCT
NO.

FRE&i{E;NECY

(lvIC)

MIN-
PEAK

POWER

MIN.
AVERAGE        OUTPUT
POWER             MATES

(WATTS)       (WATTS)            WITH FEATURE

7088/BL-212
BL-250
BL-243
BL-242
BLM-008
BLM-022
BLM-026
BLM-020
BL-245
7444/BL-230

5400-5900
5400-5900
5400-5900
5400-5900
5400-5900
5400-5900
5400-5900
5400-5900
5400-5900
5400-5900

Tunable
Tunable
Tunable
Tunable,  pressurizing flange
Tunable
Tunable,  high  stability
Tunable
Tunable
Tunable,  high  stability
Tunable



C  BAND
Crystal
Protector
C  BAND
Components

Xb  BAND
TR

XE.  BAND
ATFt

Xb  BAND
Pressurizing
Windows

Xb  BAND
Components

8

pRODucT         E*ErGUEEtNMccy,
NO.

POWER
LIVE:I

CENTER       fuKAWx). FEATURE

BL-971
BL-973

PRODUCT
NO.

5450-5825
5395-5755

PRODUCT

Broadband  low  noise figure
Choke flange on  low  power

LINE
FREQUENCY         SIZE

( KIV.C)                 (WG)                                            FEATURE

BLP-060

BLP.087E

BLP.003D

BLP-048T
BLP-049-T
BLP-050T
BLP-065

BLP-070

BLP-075

BLP.056L

BLP-056LP

BL-570

BL-594

Power divider,  variable

Diplexer

Fi.  F.  package  for
AN/SPS-21

Transition  to  coaxial  line
Transition  to  coaxial  line
Transition  to coaxial  line
Directional  coupler,
Crossguide
Directional  coupler,
Sidewall
Directional  coupler,
TOpwall

Waterload

Waterload  with  pulling
slug
Waterload,  ridge guide

Duplexer,  balanced

PRODUCT  NO.

5.2-5.9

5.2-5.9

5.48-5.62

5.4-5.9
5.2-6.0
5.2-5.9
5.2-5.9

5.2-5.9

5.2-5.9

5.2-5.9

5.2-5.9

4.95-10.5

5.25-5.75

Need a single tube?  Or 50,000?
Bomac can  meet your needs!

BAND

CEIITEFt
FREBMU®E)N®Y

1', x 2''

1„  X  2',

1,' x 2''

1„ x  2''
1', x 2''
1', x 2''
1'' x  2,'

1,'  X  2'/

1„ x  2''

1,' x 2,'

1', x  2„

D19
Fiid8e

1„ x  2',

POWE:Ft   LEVEL
(KW)   MAX.

P   Peak   1.7   Mw   pressurized,   .9   Mw
unpressurized
P  peak   1.7   Mw   pressurized,   .9   Mw
unpressurized;  isolation  25  db  min.
Noise  figure  10.5db,  includes:
2   diodes   (1N23C),   magnetron,   (BL-
244);    klystron,    TR    (6115);   (6639/
BL-46) duplexer  & mixer
Includes Sin plug, VSWR  1.10  max.
Includes  TNC  plug,  VSWR   1.10  max.
Includes  N  jack,  VSWR  1.10  max.
Incident   power,   470    K.w,    coupling,
20, 30, or 40 db, directivity,15 db min.
Incident   power,    940   Kw,   coupling,
20, 30, or 40 d b, directivity 20 d b min.
Incident power, 470  Kw, coupling  10,
or 20 db,  directivity 40 db  min.
VSWR,    1.06   max.,    P   peak   1.7   Mw
pressurized,  .9  Mw  unpressurized
VSWR,1.50 min. to 1.70 max.

VSWR,1.20   max.  through   C,   Xb,   Xl
and  X  bands
P  peak,1  Mw

FEATURE

1850

PRODUCT   NO.

6550 200

CEI,TER
F.REQUENCY                POWER   LEVEL

(MC)                             (KW)   MAX.

Tunable

FEATURE

1851 6425

PR®NDoX®T     RF^RNEQQ¥Ek#®)     CENTER VSWR
(lvIAX.)

200

PEAK
POWEFt

(KW)

Fixed tuned

WAVE-
GulDE
SIZE
(RG) MOUNTING

BL-123

PRODUCT
NO-

6.15-6.85

PR0l)UCT

1.30

FFtEQUENCY
FtANGE
(KMC)

100

L'NE
SIZE

50/U Solder

F.EATURE:

BL-570 Waterload,  ridge guide 4.95-10.5 D19  Ridge VSWR,   1.20   max.  through   C,  Xb,  Xl,
band  X  bands.



X  BAND
TR

X  BAND
ATR

9

Bomac produces over 750 different
types of microwave tubes and
components.

BAND

POWER
LEVEL

PRODUCT      ===%EE(NMCJ)  cENTEFt     #AWX).
NO. FEATURE

BL-9
BL-10

BL-20

BL-29
BL-47

6378,/BL-62
BL-80

BL-82
6644/BL-95
BL-95A

18638
5863

6035
6164
6232
6368
6795
7248
6645/BL-95H

BL-611 H

BL-666
BL-909
7115/BL915
BL-916
BL-919H
BL-921
BL-924
BL-948
BL-953
BL-965

BL990
BLT-001
BLT-006
B LT-011
8LT-012
BLT-058
1824A
1863A

PRODUCT
NO-

8700-8900
9285-9335
9375±.1%
9325-9425
9325-9425

8490-9600
8490-9578

8490-9578
8490-9578
8490-9578

8490-9578
8490-9578

8490-9578
8490-9560
8490-9578
8490-9578
8490-9578
8541-9862
8490-9578

8490-9578
8490-9578
9300-9450
9000-9400

8490-9578
8490-9578
9250-9350
8490-9578
9300-10000
8500-9600

8490-9578

8750-8850
9325-9425

8490-9578

8490-9578

9375
9000

9000
9000
9000

9000
9000

9000
9000
9000
9000
9000
9300
9000

CENTER
ERE(3|UciNCY

30
200

250
loo
loo

200
250

200
250
250

1000
200

75
100

Fast recovery time
Crossed  guide  duplexer for  high  duty cycle
Tunable,  side  arm  ignitor
Crossed  guide duplexer, fixed tuned
Crossed   guide   duplexer,   for   beacon   application,   low
firing  power
No  reservoir,  miniaturized  tunable
Tapped   holes  on   input  flange,   clearance   holes  on
output flange
Full  RG-51/U  flanges,  no  struts
Short  RT,1.5  4ts
Short  RT,1.5  Hs,  extended  temperature  operation,
no  heater
1000  Hr.  life

Band pass for RG51 /U guide, 5 element tube, in put flange
cut,  Bell  Lab.  flanges
Fixed  tuned,  special  mechanical  dimensions
ControHed  phase  shift
For  use  in  RG51/U  guide;  Bell  Lab.  input,  X output
Tuned  for  small  guide
Miniaturized   reversible   contact  type   mounting,   3   ele.
ments  Cell,  2  disc f ixed  tuned
Extended  temperature  operation,  heater  mounted  on
tube
Contains thermostat and  heaters
lgnitors  encapsulated,  RT 9 to  14 #s
RT' 6 „s
Weather  radar,  3  element,  RT  10  Hs
Contains  sweeping electrode
Has  heater and  ceramic window
Recovery  FZT 0.75  Hs  max.
Crossed  guide duplexer,  RT 6 #s  max.
Has  phase  control
Recovery time 0.5  ps  max.
For   use   on   in-line   crystal   protection,   used   in    RG/52
waveguide,  "hot-cold,"  -55° C. to +85° C.
VSWR  1.5  max.,  "hot-cold,"  -55° C. to +|25° C.
Has  phase control  ±5 °
4 element TR  with  struts  1.070  in.  long
Min.  firing  power  100  mw (max.)
-55° C. to +125° C. operation
Operates at +125° C.,  has phase control
Tunable
Fixed  tuned

FEATURE

6304/BL-43
BL-45
BL-49
6629/BL-54
6630/BL-55
6393/BL-68
BL-69
BL-70
BL.72
BL-73
BL-74
BL-75
BL.76
BL-77
6396

Contact type flange
Fixed  tuned

Used  with  RG-51/U  Guide
Used  with  RG-51/U  Guide
Miniaturized
Miniaturized
Miniaturized,  used  with  RG-51/U  guide

Used  in  half-height  RG-52/U  guide
Used  in  half-height  RG-52/U  guide



X  BAND
Dual TFt

X  BAND
Pre,,,.TIS

X  BAND
Microwave
Mixer Diodes

LO

PRODUCT
NO.

POWER
LEVEL

FRRAENQGUEE(NMCcY)  CENTE:R    fuKAWx).

6334/BL-27
6564/BL-71
BL-78
6642/BL-600
6646/BL.604
6647/BL-604H
6648/BL.615
BL-624
6805/BL-625
BL.631

BL-651H

BL-668
BL-669
BL-682

BL-686
B L.9 1 1

BL.947
BL-952
BL-970
7381

BL-998
BLT-014
6581
6796
6797

8490-9578
8500-9600
8490-9578
8490-9578
8490-9578
8490-9578
8490-9578
8500-9600
8490-9578
8500-9600

8490-9578
8490-9578
8490-9578
8500-9600

8500-9600
8490-9600
8490-9578
8490-9578
8490-9578
8490-9610

POWER
LEVEL

PFtoDUCT        EEEi%UEE(N[v]Cci  CENTER     fuKAWx).
NO.

FEATURE

4  Element,  used  with  RG-51/U  guide
8-32 tapped flanges  both  ends
FiG-51/U  input,  FiG.52/U  output
Rec.  Time  1.5  4s (max.)
Has thermal control  heaters
Has  special  saddle type flange,  supplied  with  gasket
11/64  inch  thick flange,  only  4  mounting  holes
Encapsulated  ignitor, special  saddle  type  flange

gHuaiaeh::y#:5n28/eus.gt:jdmea:euyithchokeflanges,RG.51/u
Supplied  with  heatei's and  thermostat,  RT 3  „s
Dual  1824, tunable
Encapsulated  ignitor,  controlled  RT  9  to  14  Hs
Output  flange  has  6  tapped   holes;   input  flange  has  6
clearance  holes
RT,  50  ws  1  mu flat,  0.04  erg spike
Mounting flange  has 2  holes  instead  of 4
Has  phase control
Special  input flange
Shortened  tube (1.20  in.  between  flanges)
"hot-cold"   TR,   operating   temp.   range:   -55°C.   to

+125OC.
Has  phase control,  special  input flange
Operates at +1250 C.,  has  phase control
5  element for large X guide
Short tu be
Miniaturized  for  use  in  balanced  duplexer

FEATURE

BL-962

FOFtwARD
POLARITY

8500-9600

REVERSE
POLARITY

250        Dual  preTRtubeusedwithshortslotcoupler
with  RG51/U  input  RG52/U  output

FOMRAJTACRHDED  F£±R#:A:RSDE a    E5¥E=i+i+3E)  FRE(QMUcE)NCY   CONVEFtsION
TEST                      MAX.

LOSS  (db)
1N23B
IN23C
IN23D
IN23E
IN23WE(2)
1N149
BL173
BL169(5)

1N23BR
IN23CR
IN23DR
IN23ER
IN23WER
IN149R
BL173R
BL169R

NOTES=

1.  :yoLaEioty:    is    indicated   by   the   standard   diode

A§|i:C;%::i!::t(;c:;t#;n:}i:d:t;°:ej'!n:e;r:r:e:::t:lie:;hieyeTbti§i

BiRi:;i::r;St:erf?to##::,#i;:„r#tio:i::t::Wh|:hh:C;abhri:::si:e:

2.  :::::iri6ji#.etween   tip  and   base   sliau  not

3.   Metal partsshall  be gold plated,  min.10 Msl.

Note:   M   and   J    alternate   design   permissible,
0.010  to  0.046  radius.

|N23BM
IN23CM
IN23DM
IN23EM
IN23WEM
IN149M
BL173M
BL169M

1N23BMF{

1N23CMR
IN23DMF3

1N23EMR
IN23WEMR
IN149MR
BL173MR

BL169MR

1N415B
IN416C
IN416D
IN416E
IN23WE
IN149
BL173
BL169

A      0.820 ± 0.020
8      0.294 ± 0.002
C      0.250+0.000-0.004
D       0.768± 0.015
E          O.187  Min.

0.190  Max.
F       0.196± 0.003
G       0.052 ± 0.005
H        0.240  Max.
J        0.205 ± 0.010
K       0.093 ± 0.001
L       0.015 -0.030 Chamfer
M      3o°-45°Fromvertical

LF
OUTLINE   1 --  ;   --



X  BAND
TR (and
Shutter

X  BAND
Dual TFt and
Shutter

POWER
PRODUCT               FREQUE:NCY         LEVEL

NO.                       RANGE(MC)    (KW)   MAX.

6593/BL-310
6615/BL-312
6565/BL.313

6595/BL-316
6597/BL.320
6616/BL-326
BL-326H
BL.338H
BL-349
BL-356

BL-359
BL-361
BL-363

BL-367

BL-367H
BL-368

BL-371

BL-372
BL375
BL-385

BL388

BL-391

PRODUCT
NO.

SHUTTER
CIRCulT
VOLTAGE

(VDC) FEATURE

8490-9578
8490-9578
8490-9600

8490-9600
8490-9578
8490-9578
8490-9578
8490-9578
8490-9487
8490-9578

8490-9578
8490-9578
8490-9578

8490-9578

8490-9578
8500-9600

9280-9320
8490-9578
9300-10,000
8490-9578

8490-9578

8500-9600

FREQUENCY
RANGE (MC)

3  (ac-dc)
6 (ac-dc)

28
28
28
28
28

28
28
28

28

14

SHUTTER
CIRCulT
VOLTAGE:

(VDC)

Contains  one  14  volt  coil  plus  dropping
resistor for 28 volt operation,  tunable
60  ~  ac, tunable

Contains 28 volt heater and thermostat
Contains heater
RT 7 #s at -55° c.
F}eversed   ignitor,   ignitor   on   right   side
facing   tube   output   with    shutter   me-
chanism  in  upright direction
RG-51/U  input;  RG-52/U  output
Contains input saddle flange,  F{T-1.5 ps
BL-312  with  ignitor  moved  to  opposite
side,  has  phase control
Shutter  and  ignitor  incapsulated,  three
lead  wires for terminals
Has heater and thermostat
Shutter  and  ignitor  incapsulated,  three
lead  wires in  place of terminals
Fast  RT,  low temp.  operation

One  shutter  only,  ignitor  on  top  of tube
rather than  on  side
Phase  control,  extended  temp.  -55° C.
to  +125 a C.
Single  shutter,  20  db  closed.   Extended
temp.  -55° C. to +85° C.

FEATURE

BURNOUT
(ERGS)

CALC.
OVERALL
RECEIVER

N0lsE
FIGURE   (1)

lF   llvIP.                STANDARD              OIJTLINE
(OHIVIS)                        IVIIXER                              NO.

OUTLINE

FtEF.              DIMENsloN

A       0.820± 0.020
a       0.768± 0.015
C       0.196± 0.003
D        0.053  Ref.
E        0.294  D±O.002
F       0.248  D± O.002
G       0.205  D±0.010
H       0.093  D±0.001
j        loo_ 45° From vert.
K        O.187  Min.  O.190  Max.
L       0.790± 0.018
M      0.015-0.030Chamfer
N        0.240  D  Max.
P      0.250+0.000-0.004

200-goo
325-475
350-450
335-465
335-465
325-475
335-465
325-475

JAN   105
JAN   105
JAN   105
JAN   105
JAN   105
JAN   105
JAN   105

NOTES:

I.i.:e=;abt'(L3no:'#F/:#.eR.Cia}Cuk#e|sfra°sTui°erdmu!:

2   #i!j#/n,d:e[r7 :r&2r:#iL:2:n:dit]i?i7:Vfjrc;cn&Tdei§tg::{c5

3i;I;i;;;I::i|:i:;;£n',3ec#%#:y#it:!:;!d:dt8n:::cr:ae#:S[::a![i;r

4.aMvaatjf:£|deg£Lr:r°efmBa°tFhaecdt#hemf#orwiL°gdi:Smiat::

!`o!nmv8:sdi8::eLo2s%%|3mdsb
Current5%  max.Signal  loss  to  L.0.  Feed   arm.

5c:oo:n!siieTr:dv!j¥8:3rirE,r:irq§is:;S|::gc:#'*t{::I:S;,:ar;ei::!!;;
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X  BAND
Dual TFt and
Shuttell

X  BAND
Shutter
{Only}

X  BAND
Pressurizing
Windows

X  BAND
Maghetrons

12

PRODUCT
NO. ERE%uEEtN,ffir,

SHUTTER
CIRCUIT

VOLTAGE
(VDC) FEATURE

6599/BL-322
6613/BL-324
6601/BL-327
BL.335

BL-339H
BL-341
BL-344

6904/BL.348
BL.354
BL.360H

BL-374
BL-387
BL-389

8490-9578
8490-9578
8490-9578
8490-9578

8490-9578
8490-9578
8490-9578

8490-9578
8490-9578
8490-9578

8490-9578
8500-9600
8490-9578

FFtEQUENCY
RANGE (MC)

100
250
250

250
250
loo

250
500
250

POWEl)
LEVEL

fuKAWx).

SHUTTER
CIRCUIT
VOLTAGE

(VDC)

Short ignitor to  reduce overall  length
FiG  51/U  Input;  RG  52/U  output
Controlled    recovery   time    leads
encapsulated
Contains  heater
RG  51/U  input  RG  52/U  output
Saddle  type  input  flange  not  for  use
with  hybrids
Heavy flange construction
Contains special terminal  board
Tubulation    on    reverse    side,    contains
heater
Cadmium  plated flanges

Clearance  holes  on  input flange,  ignitor
resistors   encapsulated,  25 to 85° C.
o perati ng tern peratu re

FE:ATUFtE

pRODucT    #E8¥E#fayc,         c[NTER
NO.                                                                         (lvI C)

VSWR
(MAX.)

MATES
WITl+
(UG)          MOUNTING

PRODUCT
NO.

lvllN-                  MIN.
FREQLJENCY        PEAK        AVEFtAGE    OUTPUT

RANGE            POWER         POWE:R         MATES
(MC)             (WATTS)      (WATTS)        WITH FEATURE

BLM-003
BLM-014
BLM-015
7503/BLM-024
7446/BL-233
BLM-012
BLM-021
5780

9000-9500
8500-9000
9000-9500
9300-9500
9375 ± 30
8900-9400
8900-9400
8500-9600

Tunable,  high  efficiency and  stability
Tunable,  high  efficiency and  stability
Tunable,   high  efficiency
Tunable
Fixed tuned,  waveguide output
Tunable
Tunable
Tunable,  high  power



X  BAND
Klys.rons

PRODUCT
NO. TUNING

FREg#5±CYA¥5RviAEGREE5ST°ENNATT£E

(MC)                 (MW)          (dc volts)
FEATURE

X  BAND
Noise
Source

X  BAND
Components

BL-801

6316/BL-800A

6781/BL.803

6780/BL-800

B L-81 1

6310
6312
a L-806
BL-825
BL-807

BL-818
BL-830

BL-815
BL-831
BL-§,32
BL-814
BL-812

BL-829

BL-802

BL-819

BL-820

BL-824

PFt0DUCT
NO.

Tunable

Tunable

Tunable

Tunable

Fixed

Tunable
Tunable
Tunable
Tunable
Tunable

Tunable
Tunable

Fixed
Fixed
Fixed

Tunable
Tunable

Fixed

Tunable

Tunable

Tunable

Tunable

8500-9600

8500-10,000

8500-10,000

8500-10,000

8500-10,000

8500-10,000
8500-10,000
8500-10,000
8500-10,000
8500-10,500

8500-10,500
8690-8790

9142-9152
9260
9340

10,400-12,300
8500-9600

8000-9500

8800-9200

9000-9200

9050-9250

9200-9500

FFtEQUENCY
RANGE  (KMC)        N0lsE  (db)

Of]ERATING
CuRRENT

30

20

20

25

25

70
70

300
500
120

30
80
80

200
60

500

30

60

60

60

3  pin  base  and  reflector cap;  ex-
ternal cavity tuning
Moulded    flexible   leads   to   viking
connector;  operates  into  a   1.5:1.0
mismatch
Moulded    flexible   leads   to   viking
connector;  operates into  a   1.5:1.0
mismatch
Moulded   flexible   leads   to   viking
connector
Moulded   flexible   leads   to   viking
connector;   temp.   comp.  0.008
Mc/O C.

3  pin  base and  reflector cap
Moulded  flexible leads
3  pin  base  and  reflector cap
Moulded  flexible leads
Moulded   flexible   leads  to  viking
connector
Winchester connector M9P
3  pin  base  and  reflector cap;  ex-
ternal cavity tuning
Moulded  flexible  leads
Moulded  flexible leads
Moulded  flexible leads
3  pin  base and  reflector cap
External  cavity tuning;  moulded
flexi ble leads, severe environmental
Exceptional  frequency stability
under  vibration;  moulded  flexible
leads,  severe environmental
External  cavity tuning;  moulded
flexible leads, severe environ mental
External  cavity tuning;  moulded
flexi ble lea d s, severe enviro n in ental
External   cavity tuning;  moulded
flexi ble I eads, severe environmental
External  cavity tuning;  moulded
flexi ble leads, severe environmental

RECOMMENDE:D   MODE
OF  0PERATloN

8.400-12.500
8.200-12.400

PRODUCT

15.28 ± .25
15.28 ± .25

200 rna
200 rna

FFtE:QUENCY
(KIVIC)               L.NE   S.ZE

DC
DC

FEATUFtE

BLP-055L

BLP-055LP

BL-570

BLP.044D
BL.507

BL-509

BL-515

BL-539

BL528
BL.543
BL.568

BLP-059

BLP-051E
BL-592

BLP-045T

BLP-046T

BLP.047T

Waterload

Waterload  With
Pulling  Slug

Waterload,  Ridge
Guide
Duplexer,  Balanced
Duplexer,  Balanced
Less  Hybrid  Arms
Duplexer,  Balanced,
Less  Hybrid  Arms
Duplexer,  Balanced
R.  F.  Package

Antenna
Discriminator
Filter

Power  Divider,
Variable
Diplexer
Noise Source

Transition  To
Coaxial  Line
Transition  To
Coaxial  Line
Transition To
Coaxial  Line

8.5-9.6

8.5-9.6

4.95-10.5

8.490-9.578
8.490-9.578

8.490-9.578

8.490-9.578
8.5-9.7

9.2-9.4
9.150

9.839-9.843

8.5-9.6

8.5-9.6
8.5-10.0

8.3.8.7

8.7-9.1

9.1-9.5

I/2,'  X  1,'

I/2''  X  1',

D19  Ridge

I/2''  X  1"
I/2''  X  1',

/2,, X  1,,

I/2"  X  1',
I/2"  X  1',

I/2" X  1„
I/2,' X  1,'
I/2,'  X  1',

I/2„  X  1"

I/2', X  1"
'/2"  X  1„

I/2„ X  1,'

I/2,'  X  1,,

I/2„ X  1„

VSWR,    1.06   Max.,    P   peak   400   Kw
pressurized,  200  Kw unpressurized
VSWR,1.50  min.  to  1.70  Max.

VSWR,   1.20  max.  through   C,   Xb,   Xl,
and  X  bands
P  peak,  200  Kw  Max.
P  peak,  250  Kw

P peak,  250 Kw; includes 28 V shutter

P  peak,  250  Kw;  includes termination
P   peak,   250   Kw;   includes   balanced
Duplexer,  balanced  receiver  mixerand
balanced AFC  mixer
VSWR,1.2  max.

Q,1900-2400,  P peak,180 watts
Insertion    loss,    2.0   db   max.   9.839-
9.843, 45.0 db min. at 9.790
400  Kw  pressurized,
200  Kw  unpressurized
Isolation,  25  db  min.
Excess  noise  ratio  14.5-15.0  db.
I ncludes termination
Includes TNC  plug,
VSWFi,1.10  max.
Includes TNC  plug,
VSWR,1.10  max.
Includes TNC  plug,
VSWR,1.10 max.

13



PRODUCT                                                             FF!EQUE:NCY
NO.                               PRODUCT                  (KMC)                LINE  SIZE:                                          FEATURE

X  BAND
Cornponenis

BLP-063

BLP-068

BLP-073

PRODUCT
NO-

Directional  Coupler
Crossguide
Directional  Coupler,
Sidewall

Directional Cou pler,
TOpwall

ERE(a.v.UCE)NCY

8.5-9.6

8.5-9.6

8.5-9.6

I/2''  X  1 "

I/2''  X  1',

I/2''  X  1',

QL                       IL  (db)

Incident  power,100  Kw,  coupli
30,  or 40  db,  Directivity,15
Incident  power,  200  Kw
30,  or 40  db,  directivity,
Incident power,100  Kw,
or 20  db,  directivity,  40  d

FEATURE

1Q22
1Q23
1Q24

X  BAND                          :8£:
idicro`^rave           6041
Cavities

lQ26A

6301

6452

BL.441

XL BAND
eompohehts

14

BL-468

BL-469

BL-436

BL-437

BL-438

BL-439
BL-470

BL-459

BL.466

BL-435

BL-414

1900-2400
1900-2400
1900-2400

2100
2100
2100

4-6
4-6
4-6

4-6
4-6
4-6

Transmission,     copper    body,    aluminum
mounting    block   temperature   coefficient
.015  Mc/o c.

Johrere[s%osneai:%S#:nT,£bo°,Viomdaby.b?witfdr:|ta°x::dierinp:i:tfurreeq:::#}cir8Ttg:hoof?r2e3q°ute°n:;3r°a:!8WjtahyabTaex|pmaunTe8Lto°`c398:9aonodoatoio,ooomc.

9280

9270

9350

9280

X.band

X.band

6200

7300

8800

10,500
X-band

1000-1500

1000-1500

1500-2000

2000-3000

1950  Nominal

1200-2500

15,000

15,000

15,000

15,000
2000-2500

90,000
(approx.)

1000-1400

1200-1800

6000

1950  Nominal

2150

PRODUCT
NO-

4-8

5-8

4-8

4-8

5-8

7-13

20  Max.

20  Max.

20  Max.

20  Max.
6  Max.

``Echo  Box"

8-10

8  Max.

10  Max.

5-8

4-6

A  problem  in  gas switching tube
design?   Ask  Bomac!

BAND

Small  invar  transmission  cavity  with  tern-
perature coefficient of .006  Mc/a C.
Small  invar  transmission   cavity  with   tern-
perature  coefficient of .006  Mc/0 C.
Small  invar  transmission  cavity  with  tern-
perature coefficient of .006  MC/a C.
Small  invar  transmission  cavity  with  tern.
perature coefficient of .006  Mc/a C.
Transmission  cavity  six   positions  detent,
fixed    tuned    up    to    25    Mc    separation.
Temperature coefficient .009  Mc/° C.
Dual  mode  six position  detent, fixed tuned
up   to   100   Mc   separation.    Temperature
coefficient .005  Mc/a C.
Tunable±30   Mc   for   D19   ridged    wave-
guide    systems,    temperature    coefficient
.0125  Mc/a c.
Tunable±30   Mc   for   D19    ridged   wave-
guide    systems,    temperature   coefficient
.0125  Mc/o c.
Tunable   ±   30   Mc  for  D19   ridged   wave-
guide    systems,    temperature   coefficient
.0125  Mc/a c.

Reference cavity fixed  tuned.
VSWR    1.4   max.   temperature   coefficient
.0038  Mc/°C.    Controlled   input   and   out-
put reference  plane  location.
Dual   frequency  fixed   tuned   ring  time   in
excess of  20 #sec.   Difference  in  ring  time
between frequencies less than 3 #sec.
"Plug-ln"    transmission    cavity   for   quick

change of frequency  over a  8500 to  9600
Mc   range,   temperature   coefficient   .006
Mc/O C.

Transmission    cavity,   fixed   tuned,   light.
weight     model   temperature   coefficient,
•007Mc/OC.
Dual    mode    discriminator,    fixed    tunedi
small   size   peak-to-peak  frequency  differ-
ence 3-6 Mc
Similar   to   BL-468.    Six   frequencies   15.0
Mc apart.

FFtE:QUENCY
PRODUCT                                 I(MC        LINE:SIZE(WG) FEATURE

BLP-083 Power divider,
variable

8.5-9.6 5/8 „  X  1 ,/4 " P  peak,  700  Kw  pressurized,
350  Kw  unpressurized



XLBAND
C®mponents

PFtfg.UCT            pFtoDucT                     FRER#ECNCYLiNEsiz=(wG)                                     FEATURE

Ku  BAND
iffi RE

I(u  BAND
AIR

Ku  BAND
Dual TFt

I<u  BAND
Ivlicro\^rave
Cavi(ies

15

BLP-084E

BLP-064

BLP-069

BLP-074

BLP-085L

BLP-085LP

BL.570

BL-516

BL-542

PFt0DuCT
NO.

Diplexer

Directional  coupler,
crossguide

Directional  coupler,
sidewall

Directional  coupler,
topwall

Waterload

Water!oad  with
pulling  slug
Waterload,  ridge
guide
Duplexer,  balanced
less  hybrid  arms
Duplexer,  balanced

FREQUENCY
RANGE (lv.C)

8.5-9.6

8.5-9.6

8.5-9.6

8.5-9.6

8.5-9.6

8.5-9.6

4.95-10.5

8.5-9.6

8.490-9.578

CENTE:R

5/8„  X  1%"

5/8„  X  1%"

5/8„  X  1%"

S/8„  X  lt4'`

5/8 „  X  1 I/4"

5/8 „ X  1 I/J'

D19  Ridge

5/8 „ X  1 I/4"

5/8 "  X  1 I/4"  i n P u t
I/2" X  1" Output

POWER
LEVEL

#AWx).

P  peak,  700  Kw pressurized,
350  Kw  unpressurized,
isolation  25  db   min.

Incident  power  175  Kw,
coupling,  20,  30,  or 40  db,
directivity  15  db  min.
Incident  power,  350  Kw,
coupling,  20,  30,  or 40 db,
directivity,  20  db  min.
Incident  power,175  Kw,
coupling,10,  or 20  db,
directivity,  40  db  min.
VSWR,1.06  max.,
P  peak,  700  Kw pressurized,
350  Kw unpressurized
VSWR,1.50  min.  to  1.70  max.

VSWR,1.20  max.  through  C,
Xb,  X1,  and  X  bands
P peak,  250  Kw

P peak,  200  Kw,
includes 28 V shutter

FEATURE

BL-16
6649/BL-56
BL-908
BL967

BL-993

PF[0DUCT
NO.

16,200-16,800
15 ,000-17 ,000
15,500-17,500
16,000-17,000

16,000-17,000

CENTER
(MC)

POWER
LEVE:I

fuKAWx).

16,500
16,000
16,500
16,500

16,500

Tunable,  integral  cavity
Bandpass,  fixed  tuned
Fixed  bandpass, tuned
Cad.  plated,  ± 3°  phase  control,  operating
temperature  loo° C.
Crystal  protector TR,  -37° C. to  + 83°C.
operating temperature

FEATURE

B L. 1 5

PRODUCT
NO.

16,500

=R=%UEEtNCcY
CE:NTEFt

40

POWER
LEVEL

#A¥'.

Fixed  tuned

FEATURE

p R ONDo¥ C I              EEE%uEE(ELCcY
QL                        IL  (dll)

Ku  band

16,280

16,230-16,330

3200-4000

5.000-8000

5000-8000

4.0  Max.

15  Max.

15  Max.

Transmission cavity weight,  4 oz.
Temperature coefficient,  .02  Mc/° C.

Fjex#¥anteui:dc:%{-#:?ednet,C.aov2tyMc/oc.
Tunable,  dual-mode cavity
with  micrometer calibration.
Temperature coefficient.  .02  Mc/a C.



Ku  BAND
Pressur[=ihg
Windows

Ku  BAND
Magnetrons

I(u  BAND
components

I(  BAND
TR tubes
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FREQUENCY
PRODUCT              RANGE             CENTER                   VSWFt

NO.                       (KMC)                    (MC)                       (lvIAX.)
WAVEGUIDE
S.ZE     (RG)                 MOUNTING

PRODUCT
NO-

FFtEQUENCY
RANGE  (ivic)

lvl I N .
IvllN.               AVERAGE
pEAr(                powER

POWE:Ft              (WATTS)

OUTPUT
MATES
WITH FE:ATURE

BL-216
BLM-027

PRODUCT
NO.

15 ,goo-16,100
16,000-16,400

PRODUCT

100KW
500W

FREQUENCY
FtANGE
(KIVIC)

LINE  S.ZE
(WG)

uG541/U
UG541/U

Fixed  Tuned,  Compact
Tunable,  Lightweight

FEATUFtE

BL.579

BLP-062

BLP.067

BLP-072

BLP.054L

BLP-054LP

BLP-058

BL-557

BLP.086E

Noise source

Directional  coupler,
crossguide

Directional cou pler,
sidewall

Directjonalcoupler,
topwall

Waterload

Waterload with
pulling slug
Power d ivider,
variable

R.  F.  package

Diplexer

12.4-18.0

16.0-17.0

16.0-17.0

16.0-17.0

16.0-17.0

16.0-17.0

16.0-17.0

15.9-16.9

16.0-17.0

.391" X  702"

.391" X  702"

.391" X  702"

.391" X  702"

.391" X  702"

.391" X  702"

.391" X  702"

.391" X  702''

.391" X  .702"

Bomac  products are used wherever
radar serves

BAND

==E%UEEtNCcY
CENTER

POWER
LEVEL

(KW)
MAX.

Excess  noise  ratio  14.5-15.0  db
Includes termination.
Incident  power,  60  Kw
coupling, 20, 30, or 40 db,
directivity,15  db  Min.
Incident power,120  Kw,
coupling,  20, 30, or 40 db,
directivity,  20  db  min.
Incident power,  60  Kw,
coupling,  10, or 20 db,
directivity 40 db min.
VSWR,1.06  max.,
P peak, 240  Kw pressurized
120  Kw unpressurized
VSWR,1.50  min.  to  1.70  max.

P peak,  240  Kw pressurized,
120  Kw unpressurized

P peak,loo  Kw
includes  balanced  duplexer,
balanced  receiver mixer and
balanced  AFC mixer

P peak, 240  Kw,  pressurized,
120  Kw unpressurized;
isolation,  25  db  min.

FEATURE



I(  BAND
AIR

I(  BAND
I,Hal TFt

I(  BAND
Shutter
€Only}

I(  BAND
Maghe(robs

1{  BAND
Pilessurlzing
Windows

I(  BAND
Components

Ka  BAND
Tlt

I(a  BAND
I)Hal TFt
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PFtoDuCT                  CENTE:R
NO.                FREQUENCY  (lvIC) F.EATUFtE:

PRODUCT            ERE:QUENCY
NO.                      RANGE  (lvIC)

CENTER

POWER
LEVEL

fukAWx).

BL-645

PRODUCT
NO.

23,200-24,800

FREQUENCY
RANGE  (MC)

24,0001          30

POWEFt
LEVEL
(KW)
lY] A X .

SHUTTER
CIRCUIT

VOLTAGE FEATURE

6588/ B L/315 23,750-24,250 14 14  volt coil  with  resistor for
28 volt operation

lvllN.                           IVIIN.
PE:AK             AVERAGE           0uTPuT

PRODUCT               FRE:QUENCY              POWER              POWER               MATES
NO.                      RANGE:  (MC)                 (KW)                (WATTS)               WITH FEATUFtE:

PRODUCT
NO.

F.ERQUENCY         CENTEFt
RANGE:          ERE:QUE:NCY              VSWR

(lvIC)                       (KIVIC)                       (lvIAX.)

PEAK
POWER             WAVE:GUIDE

(KW)                   SIZE:   (FIG)                MOUNTING

BL.715

PFt0DuCT
NO.

24,000 23.1-24.9 1.20 50

FFtEQUENCY
PRODUCT       RANGE:(KMC)    LINE   SIZE  (WG)

53/U

FEATURE

Solder

Every Bomac tube and component is
100% tested  before shipment

BAND

FFtE:QUENCY
RANGE  (IVIC)

CENTEFt

POYVEFt
LEVEL
(KW)
MAX. FEATURE:

PRODUCT
NO.

FREQUENCY
RANGE  (MC)

CENTEFt

POWER
LEVEL
(I(W)
MAX.

6685/BL-616 33,500-36,250 34,500 20



I(a  BAND
Priessurtizing
Windows

l{a  BAND
®ompohents

V  BAND
REagnetrons

Y  BAND
eompohents

=.I.=,,4.,',-..tt

9".3-,
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PRODUCT           FFtE:QUENCY   CENTEFt         VSWFt
NO.                   RANGE (MC)     (KIV.C)

BL-737
BL-760

PRODUCT
NO.

34,500
34,900

34.2-34.8
34.6-35.2

(MAX.)

1.15

1.15

P Ft o D u CT              RFAFNtEGQEU(EKN£ ¥)

Dual  TR  balanced
duplexer with
short slot hybrids

33.50-36.25

PEAK
POWER

(KW)

MATES
VyAVEGUIDE              WITH
SIZE  (RG)                 (uG)

96/U
96/U

600/U
600/U

MOUNTING

Solder
Solder

LINE
SIZE  (WG)

.112 x .224

Bomac  maintains fully staffed
engineering departments for research
and development.

BAND

PRODUCT
NO.

lv' I N I M U IVI
FFtEQUE:NCY                     PEAK

RANGE  (MC)            POWE:R  (KW)

lvl I N I M U IVI
AVERAGE

POWEFt  (W)

POWER
LEVEL

fuKAWx).

OUTPUT
MATES
VYITH

FEATUFtE:

Integral  design  with
hybrids  permanently
attached

FEATURE:

The electrical characteristics of cell type tubes largely depend
upon  the  parameters of the cavity in  which  the tube  is  used.
The test frequency shown  is  not the only  usable frequency.   The
engineering department should  be consulted  for information
about applications for other frequencies.

PRODUCT
NO.

6638/BL-99
BL.8
1827
6637/BL-31
BL-966
6322/BL.25
BL-635
BL-622
BL-7309/693
BL-929
BL-930
7324/BL.931
BL-931A
BL-984
BL-991

TEST                                     PEAK
FREQUENCIES                 POWER   LEVEL

3300
2700-3400
2600-3000

3300
1215-1355
1215-1355
1215-1355
400-450
400-450
400-450
400-450
400-450
400-450
409-417
400-450

F.EATURE

50Kw
50Kw
50Kw
50Kw

450  Kw
450  Kw
450 Kw

2Mw
2Mw
2Mw

20Kw
2Mw
2Mw

20Kw
2Mw

Positive  ignitor operation
Attenuator type
Tunable
Tunable,  ruggedized
Tunable,  special  disc
Tunable
Motorized  tuning
Fixed  tuned,  flange  mount,  31/8  coax.

I               "        3l/8  Coax.
"                                              "       3l/8Coax.
„              n                H                 I        31/8Coax.

Fixed  tuned,  plug.in  mount,   3%  coax.
„             „           H      "         "        31/8coax.
"           "          "     "       "         6]/8coax.

Fixed  tuned,  plug-in  mount,   31/8  coax.



cell
types

fi {con,,a,

PRN°oD.UCT                   FREQTUE£=ciEs                powER  LEVEL                                             FEATURE

BL-994
BL-995
BL.999
BLT-004
BLT.005
BLT-018
BLT-019

BLT-020
BLT-021

BL-960A
BL-690
BL-696
BL-959

400-450
400-450
400-450
400-450
400-450
400-450
400-450

400-450
400-450
400-450
400-450

2800-3330
409-417

Fixed tuned,  plug-in  mount,   3£/8  coax.
„              „            „       H         .           7/8coax.

"             "           "      "         "        y8Coax.
H       ii         "        31/8coax.

"          "      "        "       3l/8coax.
"               "             ``       "          ``          y8Coax.

``               "               .       ``          "         3l/8coax.

Metal  reservoir
Fixed tuned,  plug-in  mount,  31/8  coax.

"            "           "      "        "        y8Coax.
"            "           "      "        "        y8Coax.

Tunable,  plug-in  mount,  external cavity
Fixed  tuned
Fixed  tuned,  plug-in  mount,  61/8  coax.

PRODUCT
NO. SPECIAL   DEVICES

BL813

BLN-004

BLN-008

BLN-009

5675
5876

Thermal    fuse    switch    (1    normally    open    circuit),    cantilever
spring-type construction
Transistorized   ignitor  Supply,  Input-28 V  DC  (mom).  output
750 V at pA (nom)  Miniaturized
Network switching  tube,  improved  BL-148, coil  housing, 0.054
greater dia. than  BL-148
lgnitor  supply,  input  115  V -60  cycle AC 800 V at 200  micro-
amperes, (max.) output
Pencil  tube 3000  megacycles Cw,  low  Mu
Pencil tube triode,  3000  megacycles Cw,  high  Mu

OUTLIN[  NO.1                          OUTLINE  NO.  2                          OUTLINE  NO.  4

OuTLINE   1 OUTLINE  2 OuTLINE  3                           OUTLINE  4 OuTLINE  5 OUTLINE  6



ORDERING
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Orders  for  microwave  tubes  and  related  components  are  normally  placed  through  the  Bomac  repre-
sentative in  your area,  but  may  be  placed  directly with  the factory.    It  is  to  your  advantage  to  place
orders  through  your  Bomac  representative .  .  .  by  so  doing,  you  can  take  advantage  of  a  complete
local  order service.   The Bomac  type  number must be specified  when  possible.

Bomac tubes are fully specified and copies of the Bomac test specifications, which are  usually  printed in
the  same  format  as  used   by  government  services   (MIL-E-1),   are  available  upon  request.    Proper
system operation should not depend upon tube characteristics which are not covered by the  tube speci-
fications.    Bomac  guarantees  only  those  characteristics  covered  in  our  specifications.    If  additional
specification  items  are  required  for  your  application,  please  contact  your  Bomac  field  representative.
Your specifications and/or drawings should be referenced on your order only if approved  by  Bomac.

Most Bomac tubes can be supplied fully tested in accordance with  military  test  specifications.   Detailed
information gladly furnished.

Air  Express and Air Parcel  Post is generally recommended  for light weight shipments and  will  insure
careful handling.   Truck or rail handling are recommended for large shipments.

Delivery schedules vary depending on the tube and quantity ordered.    Prompt shipment from  stock  on
orders for small  quantities  of most standard  tube  types is general  practice.    However,  we  recommend
that  you  contact  the  nearest  Bomac  representative  for  delivery  information  at  the  time  you  place  an
order.   Orders for  large  quantities require from  90  to  120  days lead  time   depending on  tube  type and
size of order.   Full information will be provided  by your Bomac  representative.

Items should  be returned  to the  factory o„rry after authorization has  been  obtained  from the  factory or
your Bomac  representative.    In  requesting authorization  give  the  Bomac  type number, serial  number
and complete information concerning the reason for return.   Items which have exceeded the applicable
warranty period should not be returned.     When authorization is received   the tube should  be shipped
to Salem Road, Beverly, Mass.   prepaid.   A copy of the authorization should be returned with the tube.
Allow 30 days for testing and analysis.   Adjustments on tubes with manufacturing defects are made on a
pro-rata basis,  provided  the tube has been operated within published limits and is within the warranty
period.

Your Bomac representative will be glad `to provide whatever information and  technical data you may
require and is authorized to handle all sales and services required.

All prices are net and are not subject to  trade or other discounts.   Quantity prices are offered on most
standard  production  items.   Multiple  orders  for  a  single  tube  type  must  be  mailed  simultaneously  in
order  to  qualify  for  quantity  prices.    Additional  information  on  quantity  pricing  may  be  obtained
from your Bomac representative.

Payment terms are  net  30  days.   When credit can not be established   shipment will  be  made  a.O.D.,
shipping  charges  collect,  or  on  receipt  of advance  payment.   Prices  are  all f.o.b.  shipping  point.     In-
quiries and orders for export should be sent directly to our foreign representatives.

All  Bomac  products  are  fully  tested  before  shipment  and  are  warranted  to  perform  satisfactorily.
Should  any product prove unsatisfactory,  please contact your Bomac field representative.

A staff of engineers specially qualified in the application of microwave tubes to modern systems is avail-
able  to  assist you  with  your  special  applications  problems.   This  service  is  offered  not  only  to  the  de-
signer of new systems, but to the manufacturer during production and to the end-user of Bomac products.

a
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1822                           19
1824A                         9
1826                           16
1827                             4
1827                           18

1831

1836
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1844
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1852

1853
1854
1855
1856
1857
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5
2

19

4
19

8
8
4

4
5
4
4
4

a

n

1858A                        4
1862                           4
1863A                        9
18638                       9
1N2lB                          4

lN2lBM                    4
lN2lBMR                 4
lN2lBR                      4
1N21C                            4
lN2lcM                   4

lN2lcMR                 4
1N2lcR                      4
lN2lD                        4
lN2lDM                    4
1N21DMR                   4

lN21DR                      4

lN2lE                        4
lN21EM                       4

lN2lEMR                  4
lN2lER                      4

1N2lwE                     4
1N21WE                       4

lN21WEM                  4
lN21WEMR              4

1N2lwER                 4

lN23B                       10
lN23BM                   10
1N23BMR                 10

1N23BR                     10

lN23C                       10

lN23CM                   10
1N23CMR                 10

lN23CFi                      10
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5853                            4
5863                            9
5865                            6
5876                            19
5921                               4

5922                               4
5925                            6
5927                             4
5939                             3
5939A                         3

6022                             6
6024                          4
6035                           9
6040                           14
6041                             14

6081                               6
6117                                   4

6164                               9
6232                             9
6260                            3

6282/BL-11            16

6301                            ]4
6304/BL-43            9
6310                              13

6312                               13

6316/BL-800A     13
6322/BL-25           18
6334/BL-27           10
6357                            13
6368                            9

6378/BL-62            9
6393/BL-68             9
6396                             9
6452                           14
6455/BL-61             6

6545                            17
6551                               17

6560/BL-35          15
6564/BL-7l           10
6565/BL-313        11

6568/BL.28            6
6581                            10
6588/BL-315        17
6591                               6
6592 / BL-309          7

6593/BL-310        11
6594/BL-3l I          7
6595/BL-316        11
6596/BL-317         11
6597/BL-320        11

6599/BL-322        12
6600/BL-323        12
660l/BL-327        12

lN23D                       10          .        6602/BL-329           5
1N23DM                   10                  6605/BL-96A          3

lN23DMR                10                   .^,613/BL.324         12

lN23DR                      10     /           \`615/BL-31211

lN23E                          10                    -:616/BL-326         11

1N23EM                     10           -           624                                 6

lN23EMR                 10

lN23ER                     10
lN23WE                   10
lN23WE                    10

lN23WEM                 10

lN23WEMR             10

IN23WER                 10

1N149                          10

lN149M                    10

lN149MR                10
lN149R                      10

lN415B                    10
lN416B                      4
1N416C                       4
lN416C                     10
lN416D                       4

1N416D                      10

lN416E                       4
lN416E                     10
lQ22                          14
I Q23                           14

lQ24                          14
lQ26A                      14
5675                           19
5780                            12
5792                             4

5793                            4
5846                           14

\' i529/BL-54              9

6630/BL-55            9
6633/BL-37A         2
6634/BL-90            3
6635/BL.57             4
6636/BL-87             5

6637/BL.31           18
6637/BL-31             4
6638/BL-99           18
6638/BL-99            4
6639/BL-46            6

6640/ B L-60            7
6641/BL-86             7
6642/BL-600        10
6644/BL-95            9
6645/BL-95H         9

6646/BL-604        10
6647/BL-604H       I
6648/BL-615        10
6649/BL-56          15
6650/BL-67           16

6685/BL-616        17
6780/BL-800        13
6781/BL-803        13
6795                             9
6796                           10

6797                           10
6805/BL-625        10

PRODUCT          PAGE

6904/BL-348        12
6905/BL-613           7
6906/BL-643          6
6962/BL-665          3
7088/BL-212           7

7115/BL-915           9

7152/BL-612           3
7166/BL-933           2
7218                            4
7248                          9

7309/BL.693        18
7324/BL-93l         18
7381                              10

7444/BL-230          7
7446/BL-233        12

7447/BL-352A       7
7503/BLM-024    12
BL-8                              18

BL-9                              9
BL-10                             9

BL-15                           15

BL-16                           15

BL-20                           9
BL-29                           9

BL-36                           4

BL-40                          4
BL-41                             5

BL-45                           9
BL-47                            9
BL-49                           9

BL-52                           6
BL-69                           9
BL-70                           9
BL-72                           9
BL-73                           9

81-74                         9
BL-75                            9

BL-76                             9

BL-77                            9

BL-78                          10

BL-80                            9
BL-82                           9
BL-83                           6
BL-105                        12

BL-106                        12

BL-107                         12

BL-112                          12

BL-114                         12

BL-116                          16

BL-117                          12

BL-ll9                       12

BL-122                         12

BL-123                           8

BL-124                          5

BL-125                        12

BL-132                        12

BL133                      16
BL-134                          7

BL-136                         12

BL-139                        12

BL-141                            7

BL-143                        16

BL-144                       16

BL-145                         12

BL.146                       19

BL-169                        10

BL-169                        10

BL-169M                   10

BL-169MR               10

BL-169R                     10

BL-173                        10

BL-173M                   10

BL-173MR               10

BL-173R                    10

BL-216                        16

BL-235                      18

BL-236                      18
BL-237                       18
BL.242                        7
BL-243                        7

BL-245                        7
BL-250                         7
BL-307                       11

BL-325                      12
BL.326H                    11

BL-334                      12
BL-335                      12
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BL-336                         7
BL-337                         7
BL-338H                     11

BL-339H                    12
BL-341                        12

BL344                     12
BL-345                         5

BL-346                         5
81-349                      11

BL-350                         7

BL-351                          5

BL-352                         7
BL-353                         7
BL-354                        12

BL-356                         11

BL-357                          5
BL-359                          11

BL,360H                    12

BL-361                          11

BL-362                          7

BL-363                         11

BL-364                       12

BL-365                       12

BL-366                         7

BL-367                        11

BL-367H                    11

BL-368                        11

BL37l                     11
BL-372                         11

BL-373                          7

BL-374                        12

BL.375                       11

BL-377                          7

BL-381                          5

BL-384                       12

BL-385                         11

BL.387                        12

BL-388                       11

BL-389                       12

BL-390                      12

BL39l                     11
BL-414                       14
BL-435                      14
BL-436                       14
BL-437                      14

BL-438                       14
BL-439                      14
BL-44 I                       14
BL-452                        15

BL-459                       14

BL-466                       14

BL.467                         7

BL-468                       14

BL-469                       14

BL-470                       14

BL-47l                        14

BL-472                         14

BL-473                         15

BL,474                        15

BL-476                         7

BL-506                         3
BL507                     13
BL-509                      13
BL-515                        13

BL.516                        15

BL-520                         6

BL-527                       18

BL-528                        13

BL-539                       13
BL-542                       15

BL-543                      13
BL-549                        2
BL.557                       16
BL-568                       13

BL-570                         8

BL-570                         8
BL-570                      13

BL-570                        15

BL-579                       16
BL-581                          2

BL-584                        6
BL-585                         6
BL-588                         2
BL-591                          3
BL-592                      13

BL-594                       8
BL-595                         2
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BL-596                         2
BL-597                        2
BL-602                        4
BL-603                        4
BL-605                        6

BL-606                        6
BL-61lH                      9

BL.612A                     3

BL.612B                     3

BL-618                         3

BL-62 I                       16

BL-622                       18
BL-623                        5
BL-624                       10
BL-627                        17

BL.628                        3
BL630                    5
BL-63l                      10
BL-632                          2

BL-634                       3

BL-635                        2
81-635                     18
BL-637                        3

BL-638                         5

BL-639                      17

BL-640                       3
BL.640A                    3
BL-642                        5
BL-644                        7
BL-645                       17

BL.646                        3
BL-647                        3
BL-648                         3
BL-65lH                   10
BL-652                         5

BL-660                        5
BL-664                       3
BL-664A                     3
BL-665A                     3
BL-666                        9

BL-667                       15

BL-668                      10
BL-669                      10
BL-670                         6
BL-682                       10

BL-686                      10
BL-690                       19
BL.696                       4
BL-696                      19

BL-700                       19

BL-704                          7

BL-707                        16

BL-710                         12

BL-7ll                        16

BL-712                            5

BL-713                          5

BL-715                         17

BL-716                         19

BL-717                         19

BL-718                        19

BL-72l                       13

81-722                      12
BL-724                      19

BL-729                       16

BL-730                         7

BL-731                        16

BL-735                       19

BL-737                        18

BL.738                        7
BL-739                         5

BL-741                         5
BL,742                         7
BL-743                         5
BL-744                       19
BL-745                      19

BL-746                         7
BL-747                         7
BL-752                       19

BL754                    16
BL-755                        12

BL-760                      18
BL-764                       12
BL-769                         7
BL-774                       12

BL-777                       16

BL.778                      19
BL-779                      19
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BL-780                        7
BL-784                      19
BL-785                      19
BL-787                       19

BL-788                      12

BL-789                      12
BL-794                       12

BL-801                        13

BL-802                       13

BL-806                       13

BL-807                       13
BL-8l I                      13
BL-812                        13

BL-813                        19

BL-814                       13

BL-815                        13

BL-818                        13

BL-819                        13

BL-820                      13

BL-824                      13

BL-825                      13
BL-829                       13

BL-830                      13

BL-831                         13

BL-832                       13

BL-857                         6
BL-902                        4
BL-904                      17
BL-907                       15
BL-908                      15

BL-909                       9
BL-911                         10

BL-913                         4

BL-916                         9

BL-919H                      9

BL-920                        3
BL-921                          9

BL-923                        3
BL.924                       9
BL926                     2

BL-927                         3
BL-929                      18
BL930                   18
BL-931A
BL-932

BL-934
BL-934A
BL-935
BL-938
BL-946

BL-947
BL-948
BL-95A
BL-952

BL-953

BL-954
BL-957
BL-959
BL-959
BL-960A

BL-962
BL-963
BL-964
BL-965
BL-966

BL-967

BL-969
BL-970

BL-97 I
BL-972

BL-973
BL-974
BL-975
BL-976
BL-982

BL-984
BL-990
BL-99l
BL-993
BL-994

BL-995
BL-997
BL-998
BL-999
BLA-00l

BLM-003
BLM-006
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4
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9
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19
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6
10

19

17
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BLM-008
BLM-012
BLM-014
BLM-015

BLM-020

BLM-02l
BLM-022

BLM-026

BLM-027

BLN-00l

BLN-003
BLN-004
BLN-005
BLN-006

BLN-008

BIN-009
BLN-Olo
BLP-003D
BLP-004H
BLP-005D

BLP-009D
BLP-010D

BLP-012H

BLP-013D

BLP-024D

BLP-026H
BLP-027D
BLP-29H
BLP-036D
BLP-044D

BLP-045T
BLP-046T
BLP-047T
BLP-048T
BLP-049T

BLP-050T
BLP-05lE
BLP-052L
BLP-052LP
BLP-053L

BLP-053LP
BLP-054L
BLP-054LP
BLP-055L
BLP-055LP

BLP-056L
BLP-056LP
BLP-057L
BLP-057LP
BLP-058

BLP-059
BLP-060
BLP-06l
BLP-062
BLP-063

BLP-064
BLP-065
BLP-066
BLP-067
BLP-068

BLP-069
BLP-070
BLP-071
BLP-072
BLP-073

BLP-074
BLP-075
BLP-076
BLP-083
BLP-084E

BLP-085L
BLP-085LP
BLP-086E
BLP-087E
BLS-509

BLT-001
BLT-002
BLT-004
BLT-005
BLT-006

BLT-01l
BLT-012
BLT-014
BLT-Ol8
BLT-Ol9

BLT-020
BLT-021
BLT-058
BLW-005
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BINDE:R

®
To Use Binder  -  Open to sheet required
-   Pull  both  top  cind  bottom  covers  os

illustrated,   permitting   sheets   to  lie  flat.

KZ-
34Al

-+

a

A

To Unlock Binder-Pull  out lever on
locking slide bar. The top cover and
back   will   automatically   fall   back.
To Lock Binder-Replace top cover
and   push   in   lever.

+++/

ln   Case  of  Further  Changes -  Turn  to
page  where  next  change  is  to  be  made
- remove the sheets to posting bar, then
insert  or  remove.  Expansion  is  automati-
callytaken careof when sheets are added.

a
To  Chclnge  Sheets-Separate sheets at de-
sired  place-lift posting  bow with  all  sheets
above  page  where  change  is  to  be  made.

4 PULL   OUT   TO   OPEN.
PUSH    IN    TO   CLOSE.
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This  catalog  is  designed  for  your  convenience  as  a  reference
source  in  microwave  tubes  and  components.    Its  pages  are
comparable  to standard MIL type  specifications  used through-
out the industry.

For obvious reasons the pages cannot be numbered or indexed,
however, each product will carry its identification on the upper
right   hc[nd  corner  showing  product   name,   frequency  band,
product  number and type.

In  c[ddition  to  enclosed  products,  Bomac  manufactures  many
classified microwave tubes and components.  Your inquiries are
invited.  If  clec[rance  is  required  you  will  be  advised  of  the
appropriate government agency to contact.

Bomac Laboratories, Inc. is one of the country's largest designers
and manufacturers of microwave tubes and components. It offers
a  complete  line  of  microwave  products  plus  engineering  and
development   service.    Whatever   your   microwave   problems,
Bomac has the experience and facilities  to find the answer.

For additional technical information please contact our nearest
representative, who is also qualified to advise price and delivery
on all Bomac products.

8omac  cf alorator..e6  Jnc.   ENFEN,MNssNousms              Je&plone wAIker2rowo
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Recommended lgnitor  OperaLting  Current  150HAdc  (Note  Z)

Pack  in  Sealed water-vapor proof bag.    If  opaque  bag  i8  used,   the  tube
type  number  Shall bc  Stamped thereon.

Condition8

Required for
JAN  Marking

(d)  Package  Group  I ;
CaLrton Size  F

G=10,    F=50;  t=60;
Note  3

4.18.  3              *Ignitor  oscillation:     Note  4                                      Iz    :  ---          70HAdc

4.18.7                  Tuning:                                   Note   3                                             F:936.5     955.5Mc

4.18.4.3            Insertion  I.o88:               F=  950Mc                                 Li   :  ---           1.6  db
Note  3,   5

4.18.5.  I          *Ignitor  Inter-                    Iz=Z00H.Adc                         ALi    :  ---           0.2  db
action:

4.18.23             High  Level  pro-           Note  6                                         P:---          1007.
tection-

Watervapor                 Note  7                        Po¥o[  :---         0.55
CoDtent:

Life  Test:                           lz=200H.Adc;                             t   : 500          ---hr8.
Group  C;
Note  8

Life  Test                          lgnitor Inter-                 ALL   : ---         0. 2  db
End  point:                         action; WaLte r

Vaporcontent      Po2/Pol   ---         0.8

References  and notations  are  from  Milital.y Specification
Electron  Tubes.   MIL-E-lc,   3  October  1955.

The  recommended ignitor  operating current is  for a tube
with  an  average  ignitor  voltage  drop.    The  following  formula
Should be  used to  determine  the  value  of  required  Series
re 8 i 8 tanc e .

Series  Resistance  (Ri)  = EE§6Ei. (Megohrn8)

where  Ri  =  TotaLl  series  resistance
Ebb  =  Open  Circuit Supply Voltage

Ei  =  Average  (center)  Ignitor  Voltage  Drop
At least  0. 5  megohms  of the  total  should be  located as  cloge
as  possible  to  the  ignitor  top cap  to prevent  osciuation.

This  measurement  shall be  made  with the  tube  mo`inted  in
test  cavity per  drawing  162-JAN  or  approved equivalent.

No tube  shall  require  more  than the  eta.ted maximum  ignitor
current  to  prevent  relaxation oscillations  when te8ted in the
staLndard test  circuit.

With  the  cavity  calibra,tor  in position the  cavity  shall be  tuned
to  resonance  and  the  relative  transmitted power  level  noted.
With  the  tube  inserted,   the  cavity  shall then be  tuned to  res-
onance  and the  transmitted power noted.    The  db  loss  in
transmitted power  due  to  the  insertion  of the  tube  shall  not
be  more  thari the  specified amount.

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  W`ASSACHuSETTS
JVLAY  29,  1.5®

Note  6:              When the  tube  is  fired by  the  application  of high power  in
cavity per  draLwing  162-JAN or  approved equivalent  which
iB  aLt  resonance,   the  transmitted power  obtained  shall be  less
than that of a  standard tube filled with pure hydrogen to  a
pressure  of  25  millimeters  of mercury.    The  power  level  at
the  input  shau be  Sufficient to fire  the  rf  gap  of the  tube  aLnd
to  insure  that  the  measurement  is  being  made  on the  flat
part  of tbe  "power  in  gap  v81eakage  power"  characteristic.
If  the  main  discharge  gap  does  not fire  it  iB  caused to be  fired
by  a  abort  aLpplication  of ignitor  voltage.

With  the  tube  operating  as  outlined  in Note  6  aL  small  portion
of  the  t`ibe  envelope  Shall be  cocked by the  application  of Solid
COz.      The  ratio  of the  minimum  reading  of the  output  meter
(Po2)  to  that  obtained before  the  application  of  Solid  C02
(Pot )  Shall be  legs  than  the  given value,   and the  Final
reading  Shall be  le9s  than the  initial  one.

The  Specified life  i8  baaed on  ignitor  life  only.     This  will
be  rediced if the  tube  is  operated under full  rated rf
conditions .

Note   13-
The  H-F  olectrodo   shall
t>e   concentric  with  the
disc  electrode  within
.018

Note   21-
The  base   shall  bo   con-
centr'1c  wit,h  the   disc
electrode  within   .040

Note   3:-
Contact  disc   external
sul.faces   and  H-F
elect;rode   shall  be  gold
plated   Min.10   msl   or.
silver   plated   15  msl   on

:=t3=::Ln:::f%:°S]£:gg;a
lTote   4=-

Contact   Dortlon  of  disc
measured  radially  which
must,  be   free  from  splits
or  tears,   must  be   smooth
and  Tnust  be   perceptably
flat

--.-- Pl-
1 -©'-
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Dimensiori8:    Per  Attached Outline

E¥ttter po                           Mtn.            #kw
Open circuit lgnitor  supply voltage      +300                          ---Vdc
lgnitor  current                                                      150                             450  H.Adc
Altitude                                                                                                               10, 000  ft.

Pack  in  Sealed moisture  resistant bag  or  approved  equivalent.    If  opaque
bag  is  used,   the  tube  type  nulnber  shall be  stamped thereon.

Required for
JAN  Marking

(d)  Package  Group  I;
Carton Size  A

G=10;   F=50;
t=60;  Note  Z

4.9.  ZO.5      **Shock:                                         G=100;
Note  2

4.18.I                 Ignitor  Firing                  Ebb=+300Vdc                           t   :  ---           I.O  sec.
Ti-e  (I):

4.18.1              *Ignitor  Firing                  Ebb=+300Vdc;                         t   :  ---           I.0  8ec.
Time  (I):                            R=0. 47Meg;

Notes  3,  7

4.18.  Z                 Ignitor  voltage               Iz=250HAdc                         Eid    :  130           250Vdc
Drop:

4.18.7                  Tuning:                                    Nc)tes4,    5                                    F;10751095Mc.

4.18.4.1          *Insertion  Loss:               F=   1153Mc;                             Li    :  ---            i.Odb
Note  4

4.18.9                 Leakage  power:            Note  6                                           P:  ---           1007o

4.18.15            *Recovery  Time:             Iz=250LLAdc

po=800Watts;
tp = I.  OHS ,

prr=400;
F - i 10 0±5 7oMc ;
Note 4

4.18.17.I      *Temperature
Cycling:

BOJV`AC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
I,NE  20,  '®56

Woto   I:-Contact  area  zmiat  b.  fro®   frotD  gle.-.

Note   2:-Contact  area  "u8t  bo   fr®®   from  glass   and
must  b®  flat  .1thln   .005.

Wot8   3:-i:xtornal  metal   gurfac®.  must  be  clean  and
rro®  from  tarnl8h.

Vote  4:-Eccontrlclty  of  tiult)  -1th  re8poct  to
nountlng  plato  .hall  not  ctxc®ed   .015  .h.n
noagured   ln   the   plane   X-I.     Thlo   1ncludo8
allo-anc®  for  tilt  of  bult)  -1th  rosp®ct  to
mountlrig  plato.     'Thlg   r®aulronont  t)a
consld®rod   mo€   1f ,  `*hon   th.   tube   ig   9oat®d
ln   gage.   tho   bulb  do®g   not   touch  the   gage
all ,

Note   S:-Bulb  dlamot.r  tolorancos   apply   for  portion
of  length   lndlcatod.

Wot®   6:-End   of   electr.ode   Shall   bo   concontrlc   .1th
mounting  dl8k  .1thln  I/64.

Not.   7:-Thl8   dlm®nslon  applleg   to  poptlon   of  t)ulb
above   plane   X-X.

Note  8:-The  gag.   8hall  b®  chroml`m  plated  or.  the
•®arlng  gurfacei   Shall  b®  harden.a  to
vlth9€and  -oar.     The  gage  shall  bo
•onslderod  \m8atl8factory  -hen  the
dlm®nglonB   have   changed   .0005.

Jf
Ignlt®r  termlna.1~
s5herlcal  orl/64      I   GH
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Application:          Pre-TR when used  in  pairs  (Note  2)

Dimensions:         Per  outline

Ratings:                            Min.              Max.

Transmitter  po              10                 ---kw

Mounting:         Clamp between two  gaskets  to  flanges  uB-368/U  (female)
and  UB-369/U    (male)  or  UG-417/U  and  UG-418/U  Soldered
to  RG-6?tJ  or  RG-103/U  waveguide.

Test  Conditions:       See  Mounting;  See  attached  drawing  of  5939A  Test
Circuits,   dated  10-5-54.

Marking:          Note  3

Ref.                  Te st                                 Conditions                              Min.          Max.

3.I                   Qualification               Note  4
Approval:

4. 5                    Holding  period:         t=168  hours  (min.  )             ---              ~--

4. 9. 6              Glass  strain

4. 9.18.I.  8  Carton  Drop:

4. 9.19. 2       Vibration:

------           Resonant
Frequency:

-----           *Voltage  standing
Wave  Ratio:

ln8ertion
Lo88   (I):

*In8ertion
Lo88   (2):

To  be  Specified

Note  5

JI I. 05max;
Note  6

F-   1250Mc
F-   1300
F= 1350Mc;
c''. ,. o5  max;
Note  2,   7

F.1286± 1%Mc
or: 1. 05max;
Note  8

F.1250Mc.;
F= 1300;
F,1350  Mc;
c': I. o5 -x;
RIote8  Z,   7

Li:---              0. 6db
Li:---              0. 5db
Li:---              0.6  db

F.1286  ±  17®  Mc;           At:---

po=550=57okw;
tp=fysecil5,
prr. 300 I 10%;
cr:I.  I  max.

*Arc  Loss:                        F.1286= 1%Mc;

po=550t5%kw;            A Li:---            0.  30  db
tp=4.  Opsec i 15%us;

:::::Oi:::7O;
Note  9

-----             *Leakage  Energy:       F-1286±  1%Mc;

po.550r57o  kw;
tp.4.  quBec±  15%
prr.300t  10%;
a,: , €   I  mJax;
Note   10

-----               RecoveryTime:        F-1286±17oMc;

po.550±5%  kw;
tp-4. qusect 15%;

::;::Oita::%
Note   11

4.18.15.  I      **Recovery  Time:  po=550±5  kw;
r. i25O ± i%Mc ;
F= 1350± 1%Mc ;
tp= 4.  0 p8 e c i 157o ;
prr-300±,0%;
d:  I.  ,  max.;

t:---                  36p8ec

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  M^SSACNuSETTS
Jul,I I,  '956

4.18.17.3    Temperature               Note  lz
Cycle  Life

-----                Life  Teat:                       F=lz86±1%Mc;

p o.550±5% kw;
tp= 3.  0 i 15%ua;

pr I. = 400 I I 0%;
Group  C;
cr`I I.  I  maJt;
Note  9

Note  I:          References  and notations  ire  from Military Specification,
Electron  Tubes,   MIL-E-lc    3  October  1955.

Note  Z:           For  pair  of windows,   Separation  between  centerline8  i8
2      15/16±1/16.

Note  3:           Tubes  Shall  be  marked  ''Bomac  Type  5939A"  unleg8  other
marking  i8  requested and authorized  by the  procuring agency.

Note  4:           Application for  Qualification Approval  Should be  made  in
accordance  with the  Inspection  Man`ial  for  Use  in  Conj`mction
with  Joint Army-Navy Specification  JAN-lA,   with  the  exception
that  the  request  for  Qualification  Approval  Should  be  addre88ed tc,
Director,   Evan.  SignaLI  Laboratory,  Attn:    Chief,   Thermionics
Branch.

windows  must meet all  requirements  of this  Specification
subsequent  to  the  vibration  test.

See  5939A  Tegt  Circuits.     Each  window  te8ted  Separately.
Resonant frequency  corre8pond8  to  minimuln  Standing  wave
produced by the  window.    The  resonant frequency may be
measured by any equivalent  method.

See  5939A  Test  Circuits.     Windows  are  te8ted  in  pairB.

See  5939A  Test  Circuit8.     Each  window  te8ted  Separately.

See  5939A  Test  Circuits.     Branch line  open  (without attenuator
and  bolometer  mo`int).    Temperature  rise  Shall  not  exceed
Specified  vcilue  after  reaching  equilibrium.     There  Shall  be  no
evidence  of  Sparking.

Note   10:          See  5939A  Teat  Circuits.
Leakage    Energy per  pulse  i®  defined a8  the  .verage  integrated
leakage  power  divided  by the  pulse  repetition  rate.

Note   ll:         See  5930A  Test  circuits.
The  logs  of  Signal  at  the  Specified  time  after  the  pulse  Shall
not be  greater  than  3db in excess  of  the  loos  when the  tube  i.  in
the  `1nfired  State.

Note   12:         The  `irindo`ir  Shall  be  exposed  to  ternperaturc  changes  from
room  temperature  to  -Z0°C  to  room  temperature  to  tl50°C  to
room  temperature.    Following  thi.  tc8t.  the  window must
comply with the  requirements  of  the  Arc  Lo8B  test.

(oyer)



Insertion  Loss   (1   &  2)

Arc   IjosB,   Leakage   Ener.gy,   I,1fe   Test

L`VT`I
-ii+iFi

---`=`    -

!L€T=r=.itJ)ri.-T---..,---I+-\<-----

FIEF DI r\rmTsl oN REF DIT,ENSION
A 0.063±.OC4 P 2.281±.015
8# 0.047 fax.   Bow `, 2.094±.015
C 8. 500 ± 015 R i . 2 5 0 ± . , 15
D 4.250± .015 S 2.125   ±.015
E-X. 3 . 9 37 ± 015 T 2 . 62 5 I . 015
F-x- 3,906± 015 U 5 . 2 5 C) ± . u lb
a,,I 2.60e    . V a I.Sol   .
Hy.- 2 . 510 ± .015 ' 2 . 575 ± . 015
J 2500  Ref. X 3.749     .
K I,250  R©r. Y 0.575   Dia.   Re±..
I, 0.400  Ref. Z 0.575±.908    (20)    Holes
M 0.ZOO  Ref. AA 0.3sO+.003-.001   (2)   Holes
N 0.062   I.fin. 88*-:(- 0.500±.015   Plad.
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AA^RCN  2..  1®]6

Dimenlion.:       Per outline

Mountizig:             See  aLttached drawing of Mounting seat
See  Note  2.

E¥{tte, po                       MID.                 #kw
Duty cycle                                                                                          0. 00Z

Test conditione:      See Mounting

Ref.                    Teat

3.I                    Qualification
Approval:

4. 9. 7            **MoiBture
Vaporproof Pack:

4.9.18.I.8     Cartoa  Drop:

4. 9. 6                -Glaea  strai]i:

----               ** In®cTtion=

----             ** Vibration:

4.18.  9               Average
Leakage  Pover  (I):

4.18. 9          **Average
I.eakage  Power  (Z):

4.18.15.I     *Recovery
Ti-e   (I):

4.18.15.  I  **Recovery
Ti-e   (2):

4.18.19       **HighLevel
V.  S.  W. R.  :

4.18.28              Arc  I,o8B  (I):

4.18.Z8       **Arc  Lo88  (2):

4.11                      Life  Test  (I):

4.11              **  Life  Teat  |2):

To be  .pecified

Omit

Note  3

r=  50±2cp.:
Total Elcur.ion
=o. 08± o. 0o Sin:
t=2 min;
Note  4

2 p.I month;
Note  5

Fs 1300±l"c.

•F=   1250Mc;
F=   lz65
F=   1300
F-1335

*F=   1350Mc;

a-`= I.  05  max.

F i 1300± I "c ;
po:500±5qckw;
tp=4.  Opra;

}r,=ri2L5°iar.

F=  1300tl"c;
po:ZOOO  kw;

3T==,:.,Ollix.

See  AveraLge
Leakage Poser  (I)

See Average
LeakaLge  Pover  (2)

See  AveraLge
Leakage  Power  (I)

See Average
Leakage  Power  (I)

See Average
I,eakagc  Power  (2):

F=  1300±l"c;
pol 500±5"w;
tp=4.  OJl8;
pot,I`=.2f%ar-'

2 per month

See  Average
LeakaLge  Poser  (2)

t  :---         15J8

I   :---          45,8

0~:---          I.2

-~1           O.  2db

---          O.  Zdb

t  : 500         ---bra

4.11. 4              Life  Te.t  (I)                  Recovery
End point:                      Time  (I);

Arc  Loee  (I)

4.11. 4        **  Life  Te®t  (2)                   Recovery
End point:                       Time  (2);

Arc  Lo88  (2)

Note  I:        Rcfercnce®  and notationf]  aLre  from  Military Specification,   Elec-
tron  TubeB,   MIL-E-lB,   2 May  1952.

Note  2:       A Suitable  gasket  Shall  be  bolted between the  tube  and mo`inting
ecat.     Tubes  BhaLll be  Supplied  with  ga8ket8  mounted on them.

Note  3:        The  tube  with gaL8ket attaLched  8hall be  capable  of being  inserted
and removed from its  BeaLt a lninimum  of  15  times  without  any
deterioration in the  electrical  characteri8tic8  of the  tube.

Note  4:       Tubes  Shall  8ati8fy all  applicable  requirements  of thie  epecifica-
lion after the vibration test.

Not.  5:        Tubes  ehaLll  8ati8fy the  Arc  LOBS  (I)  teat  after  Temperature
Cycling.
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Dimensions:   Per Outline

Mounting:        See  attached drawing  of  Mounting seat
See  Note  Z.

Ratings :                                                       hdin.                           Max.
Transmitter po                                                                        2000  kw
Duty  cycle                                                                                     0. 002
Weight  (approx. )                                                                                        5  Iba.

Test  Conditions:   See  Mounting

Ref.                      Test

4. 9. 7            **Moisture
Vapor proof Pack:

4.9.18.I.8      CartonDrop:

---- 1]--          *Glass  strain:

4. 9.13          **Pressurization

-_ -..--          **Ins e rtion:

4.18. 33           *Vibration:

To be  specified

Note  6

P=101bs.    gauge;
Note  5

Note  3

F=50cps;
G= 10 ;

t=15  Inin;
Note  4

F=50  eps;
G=10;
tsomln;
Note  4

®

a

fi

4.18. 9                Average
Leakage  Power(I):

4.18. 9          **Average
Leakage  Power(Z):

4.18.15.I      *Recovery
Tine  (I):

4.18.15.  I  **Recovery
Ti-e  (2):

4.18.19        **High  Level
V. S.  W. R.  :

4.18.Z8              Arc  1.o88  (I):

4.18.28        **Arc  I.oBs  (2):

4.11                      Life  Test  (I):

4.11                **Life  Test  (2):

2permonth;       Cycles

F=   1300±1%Mc.

*F=   1250Mc.  ±0.1%

F`=   1265Mc.±0.17o
F=   1300 Mc. ±0.17o
F=   1335 Mc. ±0.1%

*F=   1350Mc;  ±0.17o

6  =1. 05  max.

F=   1300±5%Mc;
po=500±57okw;
tp=4.  OHS ;

prr=250;
6  =1.I  max,

F=   1300±5%Mc;

po=2000  kw±5%;
Du=O.  001 ;
€  =1.  I  max,

See  Avera,8e
Leakage  Power  (1)

See  AIverage
Leakage  Power  (2)

See  AIvera.ge
Leakage. Power  (I)

See  Average
I.eakage  Power  (I)

See  Awerz.ge
Leakage  Power  (2);

F=  1300±57oMc;
po=500±5fty;
tp=4.  OHO ;

p.,Iff.zf=..,
Z per month

See Aye.age
I.eahage Power  (2)

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

FEBRUAftY   12,   1957

Ref.                 Test

4.11.4              Life   Test  (I)
End  Point:

4.11.4       **l.lie   Test(2)
End Point:

Recovery
Ti-e  (I);
Arc  Loss  (I)

Recovery
Time  (2);
Arc  Loss  (Z)

References  and notations  are  from the  latest  issue  of  Military
Specifica,tion,   Electron  Tubes,   ML-E-I.

A  suitable  gasket  shall be  bolted between the  tube  and mounting
seat.    Tubes  shall  be  supplied with  ga.gkets  mounted on them.

The  tube  with  gasket  attached  shall  be  capable  of being  inserted
and  removed from  its  seat  a  minimum of  15 times  without  a.ny
deterioration  in tile  electrical  characteristics  of the  tube.

The  tube  Shall  be  vibrated  in a  plane  perpendicular to the  input
window  plape.    After  this test the  tube  shall  satisfy  all  other
electrical  tests  of this  specification.

This test  shall be  performed by immersing the test mount
seat  a.nd tube  input  flaLnge  to  a  depth  at least  3  inches  in water.
The  maximum  allowable  leaLk  raLte  Shall be  one bubble  per thirty
seconds.    Bubbles  due  to  occluded  aLir  shall be  disregarded.

tTeh=pteupaetnsrheaL:o:ee::aeceed:n;gnt2°58%±.LLnfh:a:ea=efrr°sTa:Lnbaem£::::
tained  at  100°C  while  the  tube  „  imlnersed.    Alter  a  3 minute
immersion period the tube  shall be  exposed to the  ambient
temperature  condition for  3  minutes.    This  cycle  will then be
repeated.    There  shall then be  no  indication     of any  glass
cra.ckB  upon the  completion of this  test.    The  tube  shall pass
the firing time test after being  subjected to this  glass  strain
test.

(oyer)
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Flof. Dfrons1on Ref, Dlmenslon
A 0.348  Dla.   10  Holes K-,i-I. 5   7/16
Bitis 8  11/16 I, 3.GOO   Max.
C" 5  7/16 M#_ 0.575   +.015   -.005
I) 7.365   ±.010 N*

------- -i0.250±.010
E 6.725    IidaLx. P 5/16=15RZT1-o-H-6-1-6s
F 4.115   i.010 0* .i.9.38  ±.QQeL-
G 3.475   Max. R# 2.575    ±.008                     I
H" 0.250   ±.010 S,+ 2.500   ±.008
J 2-820   ±.045 T# 4.626   ±.008

|rno  TT I
['-____1_____

a

Thl.  ltountlng  S®.t  u.od  on
the  folloiing  tub®8i-
6cO5            81,-96       81,-665
6628             BI,-96A     BI,-665A
6 6 32           Blr412      Bh688
6 6 33                                 BI,-68en
6 962             81.-632       BIi-6 64A
81,-18
BLl8A       BL-640
81,-37         BI,-64on
B I-37A       BL 864

R.f.  )    DID.n.ion.
A 5 . 437
a 4.000
C 2 . Cro
I' 0.250
E 0 .020
F 0 . 600
0 7/32  End  Mill

4   Sldo,
H 0.080
J 4 . 1 35
K 2.067
I, 3 . 5 37
H 1 . 7 68
N 7/32  End Hill

0.270  D.eo
P 8  11/16
0. 2.313   I. 004
R I.250  i.cot
a 5/16-18  Tlo

10  Hole,
T 2.375   i.004
U 3.395
V 6.T81
W 3. 692
X 7 . 385
Y 3.938   ±o cO4
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Dimen.ioti:     Per ootline

Rating.                         I.

Ab. olete :                         jLA.dc
M axilnuni                   Z0 0
Minimuni                    10 0

ap.A circuit
Igultor voltage

Vdc
~1000
.750

Recommended lgnitor cperating curretit        150 ;iAdc         Note  I I

Pack in 8ealed moi.t`ire  re-i.taut bag or  approved .quivaleut  lf opaque
bag i.  ueed,   the  Cube  type  number  ®hall be  .t.mped thercotL

BOMAC  LABOFtATORIES,  INC.  -  BEVERLY,  MASS^CI{USETTS
DECEJV`BER  a,  1955

a

®

3.I                         Q`ialification
Approval,

4.  9.18.I.  8         Cartoa I)rap:

4.  9.19.I         ** Vibrati6tL:

4. 9. 8                     Salt,Spray

4. 9.  6                  *Glac.  StraLia

4.18.I                   Ignitor  Firing
Time:

4,18. 2                  lgnitor  voltage

4.18.  3                * Ignitor  o8cillaLtion

4.18.  6                   TuningRange,    .

4.18.  6             ** Tumng  Range

4.18.13.I         *LoadedQ

4.18.  4.  3               Insertion  Lo8®

4.18.  5.1               Ignitor  Intel.-
aLction:

4.18.10                 Spike  Lealcage
Energy

4.18.11                  Flat  Leakage
Power

4.18.15.I        *RecoveryTlme

4.18.14.I        *Frequency-Ten-
peraLture  Effect

Redrired for  JAN
Marking

Package Group I
Carton Size G

F=1285±,"c
Note  I,   Note  2

Omit

Ebb=675  Vdc;
Ri=Z.  0  meg

Ii:loo )aAdc                        Bid: 300          450  Vdc

li : ---        50utdc

Note  I.   Note  3                       F:1215        1355Mc

Note  I,   Note  3
and Note  8

F:128531%Mc
Note  I

F= 1285± 1%Mc
Note  I

Iz=100uldc

Note  4,   Note  5

Note  4,   Note  5

Note  6

Note  I;  F=1285
Mc±  1%

QL:  175

Li : ---

Li :  ---

WB:  ---

pf  :  ---

t  : ---

F:0

Cycle®:  12

t  :  500

Insertion  Lo88                  Li   :  ---          I.O  db
Recovery  Time                   t  :---40.Oprcc
Spike  I.eakage                  W.::--         0.5erg

Note  I:                 The  tube  Shall be  mounted in  a  cavity a.  per  Drawing SC-
D-30769.

Note  Z:                  The  t`ibe  and cavity ®haLll tie  vibrated in the  direction of  th.
keep-alive  axis  tor  12  bour.  at  Z. OG with aa amplitude  of
motion of 0. 040  iacheB.    After  thi..   the  fining  .hall  not
have  changed lnore  thah  I. 0  megacycle from i..  iritial value
and  the  tube  ohall  8aLti®fy  all  other  electrical  te.t.  of thi.
Specification.

The tuulng  .crew i.  to  t`im  I/Z t`im frolri it.  .top po.itioti
before  the  1215 megacycl. po.itlon i.  reached.    A mini-
m`im rotation Of 7 turn.  of the `t`ming ecrew to  cover th.
•pecified tuning  ratige i.  r¢qulred.    The cone.  .hall no.
touch when the tuning knob i.  tuned through ite  .ntir. .ratig..
a®  .howti by aLn electrical  contiti`iity te...

The tube  Shall be mounted ill a cavity or per Dr.witig SC-
I)-30769,   atid  teeted a8  .ho`m in Fig.   I,     The  lo.ded a  of
the  cavity will be  bctweea  175  and  ZZ5,   with a matched
tcrmitiation on the output Of the  cavity.    A pha-c  .hifter
will bc  in.erted in the  tcet line preceding the  T. R.  c.vity,
and aLdjueted for  ma]cimum  leakage  at  cacb p`il.e  width.

Te.t  cotidition®  .hall be po=4-6  Kw at the  itiput to  th.  cavity;
F=1285±2% Mc;  tpl.4ji.ec,   aominal;  tp2.I. 0 )I.ec.   ao_in-
in.1;  prrE250 pp.;  6.I.I.15;  Ii-loojiAdc.

The  T. R.   Tube  will be  moon.ed in a cavity or  per  Drawitig
SC-D-30768.     The  loaded a  Of the  cavity  will be  between
120  and  140,   with a matched  termination on the  output,
with the  caLvity  Shunt mounted on the  i(raveguid..    po=450 Kw
i 10%;  F=I-Z85±2% Mc;  tp:4 paec,   tiomitial;  prr=250 pp.;
o'1]l.15;  Ii:100Adc.

rhfih]t|:th::aen:iF?eel::rcaatuvI;?cpyecr[eD.I:£wi.%oScC:?-/3.°o7o6o9¢£`
aLnd  .hall be  allo`I/ed to  come  to  equilibrium  at  room ten-
perature  in going from one  extreme  to  tbe  other.    Not le..
thaLn 24 hours  after  the  temperature  test,   the  tube  must
pa8.  tbe  leakage  power  teat.    A minirnurn  of  2  t'.bea  per
month  `vill  be  te8ted.

The  t`iner  ®hall be  cycled  througb the  .pecified tuning  range
a mitiimum of  10  time8  before  the  tuning  range  ig  checked.

The  TR  tube  will bc  mounted a8  8pecified for  the  recovery
time mea8urelnent,   except that  the output of the  cavity will
be  terminated by a 50 ohm matched load.

Reference®  and notation.  are  from Military Specificatioo,
Electron  Tubes.   MIL-E-lB,   Z May  1952.

The  recommended ignitor  operating  current i§  for  a  tube
with  an average  ignitor  voltaLge  drop.     The  following forlnula
shc)uld  be  used  to  determine  the  vaLlue  of  the  required  aerie8
resistance

Series  resistance  (Ri)Ebb-Ei  (megohms)
150

Where  Ri  -  TotaLI  ResistaLnce
Ebb  -  Open  circuit  supply  voltaLge
Ei  -  Average  (center)  ignitor  voltage  drop

At  leaLst  0.  5  megohmB  of  the  total  should be  located  a8  close
as  po8Bible  to  the  ignitor  top  cap  to  prevent  oscillation.

(oyer)
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Ratings :
Transmitter  po:
Ignitor  Voltage:
Ignitor  Current:
TA
Altitude
Weight  (approx. )

a

A

Recommended  Ignitor  Operating  Current  150HAdc  (Note  7)

Dimensions:    Per  Outline

Mounting:    Note  2

4.18. 4.I           Insertion  I.o9B
(I):

4.18. 4.I         *InBertion  I+)ss
(2):

4.18.  4.I         *InBertion  I.oBs
(3),

4.18. 5               Ignitor  Inter-
action:

4.18.  3             *Ignitor  oscil-
lation:

4.18.I                Ignitor  Ignition
Time :

4.18. Z                Ignitor  voltage
I)rop:

4.18.13.  I   **I-oaded  Q:

------          **In§ertion:

4.18.15.I         Recovery
Ti-e(I):

4.18.15.  I  **Recovery
Time(2):

4®  18.11              Flat  Leakage
Power(i):

4.18.11        **FlaLt  l£akage
Power(Z):

To  be  specified

Note  3

G=2. 0;  Note  4

Note   9

P=101bs.   gauge;
Note  8

F=  lz15Mc  to
1355Mc;
Turns :

F=  1285Mc±1%

F=   1215Mc±1%
Note  5

F=  1355Mc±1%
Note  5

Ii=|00  LIAdc

Ebb=  750Vdc;
R=4, 5  Meg.

Ii=100HAdc

F= -1285Mc±0.1%

Note  6

po=500kw;
Du=.  001 ;
tp=4LiS20.4LLS
F=   1285Mc±57o;
|i=100H.Adc

pO=2.  OMw;
m=. 001 ;
tp=4s=O. 4tls
F=   1285Mc±5L..;
Ii=100rLAdc

po=500kw(min/
F=  1285±5%Mc,
tp I =4. 0± 0-. 40pe ;
tp 2 = 1. 0± 0`.  lolls ;
prr=250;
Ii=100lJ.Adc

po=2. OMw;
F=   1285±57oMc;
tp i =4. 0± 0 . 4pe ;
ty2=l . 0±0`  I +`s ;
prr=250;
Ii=1OOHAdc

BOM^C  LABORATORIES,  INC.  -  BEVERLY,  MASSACIIUSETTS

f[BRUARY   14,   1957

Energy(I):

4.18.10       **Spike  Leakage
Energy  (2):

4.18.17.I        Temperature
Cycle:

4.18.17.2       Temperature
Cycle
Life  Test:

4.11                         Life   Test(1):

4.11                 **Life  Test(2):

4.11.4                  Life   Test  (I)
End Point:

4.11.4          **Life  Test  (2)
End Point:

Leakage  (I)

See  Flat  `
Leakage  (2)

2 per  month                          t   : 500         ---hrs.
See  Recovery
Time  (I);
Ebb=-700Vdc;
Ri=2. 5  -e8.

See  Recovery Time          t   : 500         ---hrs.
(2);

Ebb=-700Vdc;
Ri=2. 5  meg.

Recovery  Time  (I)
Spike  Leakage
Energy  (I)
Insertion  I,oss
lgnitor  Voltage
Drop

Recovery  Time   (2)
Spike  Leakage
Energy  (Z)

References  and  notations  are  from the  latest  issue  of  Military
Specification,   Electron  Tubes,   MIL-E-I.

The  tube  shall be  mounted  in  seat  as  shown  in accompanying
drawing

The tube  Shall be vibrated in the  direction Of the  keep-alive
axis for one  (I) bour at  2. 0 a with an amplitude of motion
o£  0. 040  incbes.    After this  the tuning  Should not halve  changed
more than  3. 0  Mc from its  initial value,   and the tube  Shall
satisfy all  other  electricaLl te8tB  of this  Specification.

The  tube  Shall be vibrated in a plane perpendicular to the
keep-alive  axis  for  one  (I)  hour at  2. OG with aLn  aunplitude
of motion of 0. 040  inches.    After  this  the  tube  shall  Batigfy
all  other  electrical tests  Of the  Specification.

Tbe  tuning cones  shall not ¢oucb when tbc tube  i8  tuned
throughout its  frequency range,   a8  evidenced by an undue
incre.age  in insertion loss.

The tube  shall be  capable  of being inserted and removed from
its  seaLt  a niinimurn  of  15 times  witb no  deterioration  in the
tube.a  electrical  chal.acteristics.

The  recornrnended ignitor  operating  current is  for  a  tube
with  an  average  ignitor  voltaLge  drop.    Tbe  following formula
should be  used to  determine the  value  of the  required  series
resistance.

Series  Resistance  (Ri)=  Ebb-Ei     (megohms)
15o

where  Ri=Total  series  resistance
Ebb=  Open  circuit  supply voltage

Ei=  Average Ocenter)  ignitor  voltage  drop

At least  0. 5  rnegohms  of the total  should be  located  as  close
as  possible  to the  ignitor top  cap  to prevent  oscillation.

This  test  shall be performed by immersing the test mount
and tube  input  flange  to  a  depth  of a,t  least  3  inches  in water.
The  maLxirnum  allowable  leak  rate  shall be  oDe  bubble  per
thirty  Seconds.    Bubbles  due  to  occluded air  sball be  dis-
regarded.

(oyer)



Thli  Mounting  S..t  u.®d  on
th.  following  tuti..S-
6605            81,-96       BL-665
6628            BI,-96a     BLto65A
6632            BIr€12_      BL-6 88
66 35                                 BI,-68en
6 962            81,-6 32       BI,-6 64A
BL-18
BL-18A       81-640
81,-37          BI,-640A
B L-37A        81.-664

Flnl.h  .11  over.

Ref.   , I)1n®n31on.
A 5 . 437
8 4.000
a 2 . coo
D 0.250
E 0 .020
F 0 . 6cO
a 7/32  End Mill

4   SLd®|
E 0.0SO
J 4 . 1 35
K 2.067
I, 3. 557
M 1.768
N 7/32  End  mill

a.270   D.®o
P 8  11/16
. Z.SIS   ±. 004
R 1.250   i.004
S 5/16-18  TID

10  Hole,
T 2o375   I,cO4
U 3.393
V 6 . 787
W 3. 692
X 7 . 385
Y 3.938   ±.cO4

_ill_i-I_-___-_=____:i_

+©r-  ,I-A-



BOWL^C  LABORATORIES,  lNC.  -  BEVEltLY,  AAASS^CHUSETTS
SEPTEMBER  2,  ..]]

Application:        Thi.  tube i.  de.igned to be `i4.d with acothet' B1.-38 mainted
oppo.ite to it in ball-height I.-Band wav.guide (I.I). .6. 500.
x  I. 6Z5 in. ).    R.eon.nt Fr.qu.ficy Of .lngl. tub. i.  lzz2 Mc.
Of pair  i.  1285 Mc.

Din.a.ion.:       Per outline

Mo`inting:             See attaLched drawhg. of Tube Mounting,
See  Note  Z

::::::::i,ter po                        M±.         MZTTTrMw
Duty cycle                                                                  0. 002

Te®t condition.:     See  Mo`intlng.

Packing:                    To be  8pccifi.d

Raf.                   Te,t

3.I                       Q`ialificaLtion
Approval:

4. 5                     Holding period:

4.9.18.I.8     CartonDrop:

4. 9. 6                Gla..  Straiin:

4.18.17. 3       Te"|)crat`lr.
Cycle:

4.18.17. 3       Temperatur.
Cycle I.ire. T..t:

** Vibr aLtio"

I.18.I.. 2 .. I.oad.a a:

4.18.  25              T`iziing
Su.ceptancc:

4.18. 26         I Equivalent
Conductance:

* Band Width:

4.18. Z7            Firing  Tim.:

4.18. 28            Arc  Lo.I:

4.18.19       **l]ighl.evel
V. S.  W. R.  :

Condition.

Requlrcd for
JAN Marking

t.168 bour.

To b. .peclfled

Cmlt

2 per month                     Cycle.:50   ---

F=  50#cp.:
Total Elcur.lob
a. o8±o. oo5in:
t=2 min:
Nar'o  ,

:5iz:5±0."c;        Ql.:---      5.a

F=  lz22±O.I*Mc:     B/Yo:---±0.05
Note  6

F=  1222±O.I"c;     a/Yo:---         0.05
Note  6

I.1215Mc.   to                 Ll   :lo            ---db
r=   i335  Mc.  :
Note  5

F:  12Z2±l*Mc;                    t  :  ---          5.O.ec.
po = 500± 5%kw,
tp=4. 0±0.15p.,
prr=250;
No,e  6

Sc.  Firing  Tlmc                      ---         O. 3db

r=  iz85±i%Mc:                   6-:  ---          I.  i5
po=50±lo"w,
tp=4. 010.15pr,

3;r,=r|..2o5fLar;
Note  5

To be.pecifLed                   t  :  To be  8peclfi®d

F=  1285fl*Mc;                 t  : 500         ---hr.
po=SOO±5,*r'
Du,.  001 ;
Z p.. month;
Note  5

F=  1285±l"c:                 t : 500        ---hr..
po=2. O±5"v;
Dul . 001 i
Note  5

Tuning
Su.ceptanc.;              B/Yo  : ---±0.05
Equivalent
Conductanc®;              a/Yo  : ---         0.I
Arc  Lo..;                                   ---         O. 4db
Recovery

Not.I:       RefereBc.. md aotaLtlon..re from Mllltary Speclflcatlozi,  E1.c-
tron T`lbe..14lL-E-lB,   Z M.y 195Z.

Note a:       A ga.ket i. to ti. t>olted ti.two.a tb. t`ibe and the mounting..&t.
One ga.hot will bc .applied with each tub..

Note  3:       On evidence of.ati.factoz'y q`iallty,  th.  in.p.ctor may limit thi-
te.I to ten tube. per month when th. tube i.  in contin`io`i. pro-
ductlon.   If tva or more t`ib.. fail in thi. te.I.  tbe t..t condition.
•hall revert to d..ign t.®t r.q`Lir.meat..

Note 4:       Vibrat.  ill a plaLzic normal to tb. t`ining diaphragm.    The  t`ibc.hall
•ati.fy all r.qulremcnt. Of thi.  .pecification after tbe vibration
te®t.

Note  5:       T`ro tube®  te.ted a.  a pall.

Note  6:       Each tube  tc.ted..parately.
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BOJVLAC  LA.BORATORIES,  INC.  -  BEVERLY,  JV`ASS^CIlusETTS
JtnY  2,  1,5®

Dlmen81onB :       Per  outline

Mounting:            See  attached  drawing  of  Hountlng  Seat
See  Note   2.

RE:ter pe Max,
2550  kw

I)uty  cycle                                                                                                0.002
Open  clr.cult  Ignltor  voltage                       -750                      ---~  Vdc

Recommended  lgnltor  opemt|ng  current  i5o.iAdc   (No::°4tAdc
Ignltor  Cur'rient                                                     loo

Test  Condltlon8:     See  Mounting

** Life  Teat  (a):                 See Recovery
Time  (Z'

4.11. 4               Life  Test  (I)                   Ignitor
End point:                      Voltage  Drop;

In8ertion Loo.;
Spike Leakage
Energy  (I);
Recovery Tine  (I)

Ref .                  Test                                CondltlonB                                  Mln.     Max.

3.|               Quallflcatlon       5efui::£Lfr
Approval :

4.9.7         t'"olstur.e  vapor .------
proof   Pack:

4.9.18.i.8  Cal`ton  Drop:             To  be   Bpeclfled

4.9.6               0laB8   Str`aln:            Omit

4.18.17.1     Temperatur-e
Cyc le :

4.18.33     **Vlbratlon:                  F=50±2   CPB;
Total   Excur.Blon
so.08±O.0051n;
t=2  mln;
Note   3

*.18.i           Ignltor
Ignltlon  Time:       EE:i:35!e:dc,

t:---        5.Osec.

4.18.2            Ignltor                        I1=100,uAdc                      Eld:200       450  Vdc
Voltage   Drop:

I.18.4.2     *Inser.tlon  Loss:     F=1292±l¢  Mc                      Iil:---       0.7db

4.18.10             Spike  I,eakagc
Energy  (I):

4.18.10       **Spike  Leakage
Energy  (Z):

Il=loQ)i^dc                    ALi  : ---         0. 3db

F=  lz20  Mc.
F=  |Z55
F=  1292
F=   13Z5
F=  1365  Mc.

I.  1292±|"c;
po=500±5"';
tpl=4. 0±0.15Jl-:

®z= I. 0 I 0 .  , 5pr. ;
prr=250;
Ii=|Ooutdc

F=  1292±|"c;
po=ZOookwT,
tpl=4. 0±0-15p.;
tp2=l.  0±0.15Jl.;
prr.250;
Ii=loojlAdc

4.18.11             Fla.t  Leakage                 See  spike
Power  (I):                      Leakag.  Energy  (I)

4.18.11      **  Flat  I-eakage                  See  spike
Poll/\er  (Z):                       I.eakage  Energy  (2)

4.18.15.  I    *Recovery Time  (I):   F=  1292±l"c;
po=500±5"w;
ty=4. 0±0.15pr;
prr=Z50;
I1=1cO +Ado

6-..---
d..---
<..---
d..---
<..---

4.18.15.  I  **Recovery  Time  (2):    F=  lz92±l*Mc;                   t  :  ---         45;I.
po=2000kw;
Du=0.  001;
Ii=|00utdc

4.11                    Life  Te8t  (I):                 See  Recovery                        t   :  500         ---hr.
Time  (I);
Z per month
Ebb=-700Vdc ;R1=2 . 5  meg .

4.11.4          **Life  Teat  (2)
End Point:

Spike Leakage
Energy  (2);
Recovery  Tine  (Z)

Bid : ---         600Vdc
I.i    :-.-          I.Odb

W.   :---         O.50erg
t   :---          15,.

W.  :---         O. 50.rg
t   : ----      45 pr

Note  I:       References  and notation®  are  from  MnitaLry Speciflcatlon.  Elec-
Iron  Tube.,   MIL-E-lB,   2  MaLy  195Z.

Note  2:       A.uitablc  gasket Shall be  bolted between the t`ibe  and lnounting
Beat.     Tube8  Shall be  .`xpplied with gaeketo  mounted on them.

Note  3:       TubeB  Shall.atiefy all applicaLblc req`iirement.  of tbi..peclfica-
tion after the vibration te.t.

Note  4:     The  necormended  lgnltor  oper.atlng  current  18  for  a  tube
with  an  average  lgnltor  voltaLge  drop.     The  following
formula  should  be  used  to  determine  the  value  of  the
required  ser.leg   r`eB18tance.

Sel.lea  Re818tance   (Ri).  ¥§g!£(ne8om8)

Wher.e     R1=Total   8er.lea  I.eslBtance
EE:=&?::a::ri:::t::?Piygnz:::a5:|tagedrop

At   least  0.5  megohmB  of  the   total   should  be   located  a®
close  as  possible  to  the  lgnltor  top  cap  to  prevent
o8clllatlon.

(oyer)
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Required for
JAN  Marking

F=50  G=lo
t=60

Note   I

Omit

a-= I.  05
*F=1250Mc.

F=1265
F=1300
F=1335

*F=1350

F=1300Mc±1%

4.18. 9                 Average  Leakage          F=1300Mc±1%
Power  (I)

4.18. 9          **Average  Leakage
Power  (2):

4.18.28               Arc   Loss(I)

4.18.28        **Arc  Loss(2):

4.18.19        **High  Level
VSWR:

po=Z000kw±10%
a-=l.  Imax.
tp=4.  OH-Sec.

prr=250pps

Leakage  power  (i)              P:  10
except
pO=3000kw
Du=.  002

Leakage  power  (I)                   ---          0. 2db

Leakage  power(2)                     ---          0. 2db

Leakage  power  (I)                                      1.2

4.18.15.I       *RecoveryTirne(i):       Leakage  power(i)                t   :---           45LLsec.

4.18.15.  I   **Recovery  Time(2):       Leakage  pc)wer(2)                t   :  ---           45H.sec

4.11                         Life   Test(1)

4.11                  **Life   Test  (2)

4.11.4                   Life   Test(1)
End  Points :

4.11.4            *#Life   Test(2)
End  Points:

F=1300±1%Mc                          t   :500           ---hrs.

po=2000±107ckw
tp=4.  OHsec;

prr=250;
or= 1.  I max.

Leakage  power(2)              t   : 500          ---hrs.

Recovery  time(I)                 t   :  ---          45u.eec
Arc  Loss  (I)                                   ---          0.5db

Recovery  Timef2)               t   :  ---          45Hsec
Arc  Loss   {2)                                  ---          0.5db

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
AA^Rcl1  29,  19J6
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Ratings :                                                                              Min.
Transmitter po
Duty Cycle
Open circuit  lgnitor voltage                                -750
Ignitor current                                                            loo
Weight  (approx. )

Recommended Ignitor  OperaLting  Current  150HAdc  (Note  4)

Test  Conditions:       See  Mo`mtiag,   Note  5

Max.
rmkw
0.  001

t--  Vdc
200HAdc
9.  Z5  Iba.

Ii=looHAdc                         Eid    : ZOO           450Vdc

F=  1250Mc.                          Li   :---          0.6  db
F=   1285Mc.                           Li   :---          O.6  db
F=  1300Mc.                          Li   :---          O.6  db
F=   1315Mc.                           Li   :---          0.6  db
F=  1350Mc.                           Li   :---          O.6  db
Note  5

Ii=100HAdc                        ALi   : ---          0.  3  db

F=  1250Mc.                              a.  :---           I.4
F=   1285Mc.                                a-:---            I.2
F=   1300  Mc.                              a.  :---           I.Z
F=   1315  Mc.                               a-:---            I.2
F=  1350  Mc.                             a-:---           I.1
a=  i. 07  max.
Note  5

F=  1300±5%Mc.                      ar  :---           I.2

pO=  500kw;
tp=4. 0±0.15tls ;
prr=250;
Ii=1OOHAdc

A

a 4.18.10            Spike  Leakage
Eaergy  (I):

4.18.10       **Spike  Leakage
Energy  (2):

F=  1300±5%Mc.
po=500  kw;
du=0 . 001 ;

F=  1300±5%Mc;
pO=500±5fty;
tpl =4. 0±0 .15r8 ;
tp2=|. 0±0.15t`a;

prr=250;
Ii=100L`Adc

F=  1300±lo*Mc.
po=6000  kw;
tpl =4. 0±0.15HB;
tp2=l . 0±0.15tL8;  prr=250;  Ii=loo|LAdc

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSAcllusETts

AUGUST  8,  1957

4.18.11            flat  Leakage                 Se.  SpiL®
Pover (1):                    Leahg. Energy(I)

4.18.11      **Flat  Leakage                 See spit.
Power  (2):                      Leahagc  I:nergy (2)

in.in.
pf   :---         75mw

pf   :---         75mw

4.18.9        **Leakage  pow.I:           F=  1300±10*Mc.   Po/in   : ---         75 mw
po=6000kw; '
tpri. Ot`.;
prr#50

4.18.15.I     *Recovery  Time(I):     F=  1300±5*Mc;                   t   :---         50r8
po=2000±5"w;
tp=3 .  OLLB ;

prr=330;
11= 100wAdc

4.18.15.  I  r*Recovery  Time(Z):     F=  1300±lo*Mc;
po=6000kw;
tp=4, OLl8 ;
prr=Z50;
Ii=looHAdc

Life  Test(I): See  Recovery
Time  (I);
2 per month
Ebb=-700Vdc;
Ri=2. 5me8

**Life  Test(2):                   See  Recovery  Time(Z)   t   : 500         ---hrs

Life  Test  (i)                 Ignitor  voltage
End point:                      I)rap;

In8eFion  I,o8B;
Spike lcahage
Energy(I);
Recovery  Time(I);
Arc  I.os8

4.11.4          **Life  Test  (2)
End Point:

Note  5:

Note  6:

Spike  Leakage
Energy  (2);
Recovery Time(Z)

Bid   : ---         600Vdc
Li   :--.         I.Odb

WB : ---          o. 50era
t  :---        7+8

---         0.7  db

Ws : ---          0. 50erd

t:---150LL8

References  and notations  are froln the latest issue  of
Military Specification,  Electron Tubes,   ML-E-I.

A suitable  gask.t  Shall be bolted between the t`ibe  and mount-
ing  seat.    Tubes  8ball be  Supplied wi¢b  ga8ket8  mo`mted on
them,

Tbe tube  Bhau be vibrated ill a plane perpendicular to tbe
keep-aLlive  axis.    After  this  the tube  Shall  satisfy all   other
electrical tests  of this  Specification.

The  recommended ignitor operating current i8 for a t`ibe
with  an averaLge  ignitor  voltage  dt'op.    Tbe  follo`Iring formula
should be  used to determine the value Of the  required Berie9
I'eBietance.

Set.ies  ReBiBtance  (Ri)=Ebb-Ei(megohms)
150

where  Ri=Total  series  r.si8tance
Ebb=Open circuit  Supply voltage

Ei=Average  (centel')  ignitor voltage drop
At least 0. 5 InegohmB  of the total should be located ae  clo8e
a8  po8®ible to the  ignitor  top  cap to prevent oBcillatioB.

Unless  otherwise  Stated all frequencief]  are to be  ±0.1*.

tT=pteu:aetusrhea¥o:ee:Lcaecee:nfgnt2°5g:?ini::ea:efrr°B¥auanbiie=:
tained at  100°C,  `chile the t`ibe iB  immcr.ed.    ^fteT a  3
minute  immersion period the tube  Bhall bc  c]Epo.ed to tbc
ambient temperature  condition for  3 zninute®.    This  cycle
`irill then be  repeated.    There  Shall be no indication of any
glass  cracks  `pon the  cozxpl€tion Of thi8 test.    Tbe t`ibe
Shall pass the firing time tcBt after being eubjected to this
91a8e  Strain teat.

This tcet  Bhall be performed by ilrim.reing the teat mo`int
Seat and tube input nan8e to a depth Of a lea..  3 inche. in
water.    The dBarizn`im allowable leak rate  I.hall b. ozic b`bbl.
per thirty Beconde.    B`ibble8 d`ie t® occl`ided air .tLall I..
di®regarded.

(oyer)



I rco  TT
I

cT
Thl.  Hountlng  S..t  u..a  on
th.  folio-1ng  tuti..|-
6cOS             81,-96       BL-665
6628             BI.-96A     BL-665A
6632            BIr612       BL+8 88
663 3                                  BI,-68aA
6962            81,-6 32       BL-6 64A
BI,-18J
BL len       B I-64O
81,-37          BL-64QA
B L-37A        BL-664

Flnl.b  .11  oT.a.

R®f, •  Dlaen.lob.
A 5.437       .
a 4 - 000
a 2 .000
D 0.250
E 0.020I 0 . COO
a 7;32  End  mll

4  Sm®,I 0.080
J 4 - 1 35I 2.067
I, 3.537
H 1 . 7 68
N 7;BE  rna  Hill

0,270   D®®o
P 8  11/16
a 2.313   I.004
R I.250   i.CX)4
a 5/16-18  ,,o

10  Hol®I
T 2.375  i.004

-t' 3.see
V 6.787
W 3. 692
X 7 . 385
Y 3.938   ±ocO4

R

a®wT
AL-

bE=|lIIETh
D       C

I I

+

C

I-,.

=EErTh Ref, Dlzzi®n81on
A* 4.626   I.CX)8
B# 2.500   ±.008
C# 2.375    ±oOO8
D# 3.958   I.008
E#* 8  11/16
F 5/16-18NC   10  Holo.
Oil* 5   7/16
H# 3  5/16  mx.
J3{* 0.250   I.010
Rtl tl 0.250   Nom.
L |O-|CX)    MaJ(,I 0.250   i.010
N 5.475  tax.
PJHt 0.250   ±.010
I- 4.115   ±.010
RJer 5   7/16
S si.548i   in.1o  Hoi.I
T* 7.365   ±.010
U 6.725   ifa][.
V I,3   IchJC,     .
W a.625   ±.015
X 0.060  tax,
Y I.000   ±.015   Dla.
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Note  I

Dimensions:   Per  Outline

Mounting:        See  attached  drawing of  Mounting  seat
See  Note  2.

¥tterpo                       i     L#Mw
Duty  cycle                                                                                                        0. 002
Weight  (approx. )                                                                                                5. 75  Iba.

Test  Conditions:    See  Mounting

Packing:    To  be  specified.

4.18.13. Z  **Ij)aded  Q:                            F=  1300±0.1%Mc;
Note  5

F=  1300±0.1%Mc;      B/Yo  :---          ±0.05
Note  5

F=  1300±0.1%Mc;     a/Yo   :---          0.05
Note  5

F=  1300±5*Mc;                   t   :---          5.a..c.
p®=500±5tw;
tp=4. 0±0.15p8;

prr=Z50;
Note  5

See  Firing  Time                       ---          O. 3  db

F=  1300±5%Mc;
po=50±107tw;
tp=4. 0±0.  15w8 ;

prr=250;
a, = I ' 0 5max. ;
Note  5

------            *Recovery  Time:           To be  Bpecifigd                  t   : To be  8pecified

4.11                      I-ife  Test:                          F=  1300±5%Mc;                     t   : 500          ---hr8.
po=2. O±5%Mw;
Du=. 001 ;
Note  5

B/Yo    :---         ±0.05
Equivalent
Conductancc;              G/Yo   : ---         0.I
Arc  lA8B;                                      ---          O. 4  db
Recovery  Time                 t  : To be.pecified

Note  i:              References  aLnd notationB  arc  from the  lateBt  iB8uo  Of  Military
Specification,  Electron Tubee.   ml.-E-I.

Note  2:             A gasket  i8  to be  bolted between the  t`be  and the  mo`inting  Beat.
One  gasket  will be  Bcpplied `irith  eacb tube.

BOM^C  L^BOR^TORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

I[BRUAny  26,  .957

tT=pt.u:aetue:eanno:ee::aecee:nfgnt2°5::?infh:a:ea:cf,T°.¥a]Tb::::.
taizicd at  100°C while  the ¢`ibe  le  i]nmerB¢d.    AJter  aL  3 minute
LmmerBion p.riod the  tube  Shall be  expoBed to the  ambl®nt
temperature  condition for ® min`d.eB.    Thi.  cycle  `irill thezi be
rcpeatcd.    Tbcrc  Shall then be no  indication Of .ny gl&ee  crack.
upon the  completion of this  teat.    Tbe t`ibe  Shall pa.® tbe firing
time test  after being  8`ibjected to tbie  gla88  Btrain teat.

Vibrate in a plane normal to the tuning diapbragm.    The tube
8ball  8atisfy all  requirement.  of thie  Specification after the
vibration teet.

Tube  mounted in  a  series  €ee  Beat.   L-Band Waveg`iide  (I.I).   =
6. 5oo  x  3. z5o  in. ).

-I =
J`

iiiiiiiiin

•LW

T rill
-

i
ITi ;.

-,-

I Lro- -F

E?9

.^u2'gA®1
'1I

I 'FTiE

OutllD®  u.®d  for
follovlng  tuba. :-

6628
6962
BL-  38
BL-  98
81,-640
BI,-640A

81,-665
BI,-66SA

REF. DiMErsious
A+, G..125    MAX`
a 6.725  Mrm,
C,. q'.eec  zoro
D,,8.  ,2'us
E a. 9se tee
F.\ 2 . 3TS. Z:-
G, 4,626 ±-
H* j?, - zeeJ a.47sr May
K,JI 4.//€  tors
1* G1,I6
M, s{,34e)DE>iLJ.   io  fio^es
N* ....

P, an to'Oa,| ' 2JSO to'O

(oyer)



Tj

Thll  Mounting  S®.t  u..d  on
the  following  tub.8:-
6605             81.-96       BIi-665
6628             BI,-96A     BI,-665A
6632            BIr612_      BL-688
66 33                                   BI,-688A
6 962            81,-632       BI.-6 64A
81,-18
BLl8A       81~640
BL-37          BL-640A
BI,-37A       BL-664

R®f. \     Dln®n.ion.
A 5 . 437
8 4.000
C 2 . OcO
I) 0.250
E 0.020
F 0 . 600
G 7/32  End Hill

4  Sldel
H 0 . 0 80
J 4 .135
E 2.067
I, 3. 537
M 1 . 7 68
N 7/32  End  Mill

a.270   D®®o
P 8  11/16
a 2.313   ±,004
R I.250  I. 004
S 5/16-18  I.D

10  Hole,
I 2.375   I. 004
U 3.593
V 6.7S7
W 3. 692
X 7 . 385
Y 5,938   ±®cot



BOM^C  L^BOR^TORIES,  lNC.  -  BEVERLY,  M^SS^_CHuSETTS

I:EBRUARY   14,   19'57
Dimensions:    Per  Outline

Mounting:         See  a,ttached drawing  of  Mounting  Seat,
See  Note  2.

Ratings-.                                                                           Min.
Transmitter  po
Duty  Cycle
Weight  (approx. )

Test  Conditions:    See  Mounting

Packing:                     To  be  specified.

A

a

4.18.13.2  *>l`Loaded  a:                               F=   1300±0.17oMc;               QL:  ---            5.0
Note  5

F=   1300±0.17oMc;     B/Yo     :---           ±0.05
Note  5

F=   1300±0.1%Mc;     G/Yo    :---           0.05
Note  5

F=   1300±5%Mc;                      t   :--~           5.0  sec.

po=500±5%kw;
tp=4.  0±0.15L,S;

prr=250;
Note  5

See  Firing  Time

F=   1300±57oMc;

po=500±10%kw,
tp=4.  0±0.15HS ;

Po;r==Z::'mar.,

Note  5

------             *Recovery  Time:           To  be  specified                   t   : To  be  specified

4.11                        Life   Test:                            F=   1300±5%Mc;                      t   :  500           ---hrs.

po=2.  0±57oMw;
Du=.  001;
Note  5

B/Yo     :---           ±0.05

a/Yo     :---          0.1
-.-         0.4db

tTeh:pteu:aet;rheaL:obtetopLeaxcceede:nt2°59::LLnT8h:a;::efrr:hmaL:nb:mmb::nn:
tained  at  100°C  while  the  tube  is  immersed.     After  3  minutes
immersion  period the  tube  shall be  exposed to  the  ambient
temperature  condition for  3  minutes.     This  cycle  will then be
repeated.     There  shall be  no  indication of  any  glass  cracks
upon  completion  of this  test.     The  tube  sha.1l  pass  the  firing
tirne  test  after  being  subjected tci  this  glass  strain test.

Vibrate  in a  plane  normal  to the  tuning  diaphragm.     The  tube
shall  satisfy  all  requirements  of this  specification  after  the
vibration test.

Tube  mounted  in  a  series  tee  seat,   L-Band  Waveguide  (I. D. =
6.  500  x   3.  250  in.  )

This  test  shall be  performed by  irnrner§ing the  test  mount
seat  and tube  input  flange  to  a  depth  of at  least  3  inches  in
water.     The  maxirnurn  a,1lowable  leak  ra.te  shall  be  one  bubble
per  thirty  seconds.     Bubbles  due  to  occluded  air  shall  be  dis-
regarded.

J£ i rco T|
I TC

Thl.  Mounting  S®.t  u.ed  on
the  follovltig  tub..:-
6cO5             81,-96       BL-665
6628             BL-9ca     BLng65A
6632            Brdc 12       BL-6 88
66 3 3                                 a I-6SBA
6962             BL-6 32       BI,-6 64A
81,-18
BL-18A        B L-640
81,-37          BI,-64QA
B I.-37A       BL-864

FlzLL.h  .11  over.

Ref.   I      I)1zD®n.1ozi.
A 5.437
a 4 . coo
C 2.Ou
I) 0.250
E 0.020
F 0 . 600
0 7/32  End  Mill

4   Sld®,
H 0.080
J 4 . 1 35

'K 2.067I 3. 537
H 1 . 7 68
N 7/32  End mll

a.270  D.oD
P 8  11/16
a 2.SIS  I,004
R 1,250   i.cot
S 5/16-18  Tlo

10  Hole,
T 2.375   i,cO4
U 3.393
V 6.787
W 3. 692
X 7 . 385
Y 3.93S   ±®cO4

(over)
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REF. DIMEus)Ous

A+, a.125   „AX`
a 6.12S  rim,
Cce 1,966-±ciro
D,,8. ,yl6
E 3.9se *cx*
F.. 2:`sTs.  ±cx3e
G, 4,626  ±cce
H* j?, ae -
J 3.47jT  May
K*4 4,//S   tore
L* $ 7/ / 6
M+ 5/,34f3JDF:lzJ`/o~5--
N* •37J+-ggsr.I
P* 'an to,c,
Q+* Z5O ±O'c'



BOAA^C  LABoft^TORIES,  INC.  -  BEVERLY,  AAASS^CHUSETTS
JUHE  a,  ,93®

4. 9. 7                  Moisture-Vapor-
proof  Pack:

4.9.18.I.8      Carton  Drop:            To  be  Bpecified

4.9.19.2     **Vibra.tion:                       F-50;  G.10:  t=60

**IDBertion:                    Note  2

4.18.13.a    **Loaded  Q:                   F-1285±O.1%Mc;
Note   I

4.18.25              Tuning  sugcept-F-1285±0.1%Mc;
ance:                             Note   1

4.18.26           *Equiv.   Conduct-F=lz85-_0.17oMc;
ance:                              Note   I

4.18. 27              Firing  Time:            po=500  kw±5%
tp.4. 0  u8;prr-250;
F-1285± 5%  Mc
Note  I

Recovery  Time:     To  be  determined

4.18.28            Arc  Loaa:                  See  Firiag  Time

QL:     ---          5.0

B/Ycl  ---           =0.05

G/Yo:  ---           0.05

t:              --.           5.0  eec.

4.18.19         **HighLevel                    po=S00kw;6'.I.05         cr            ---            I.15
VSWR:                            max;

F-1285±5%  Mc.
Note  I

Life  Test  :                2  per  month:
po12000kw;
Dul0.  001;
o`= i.  2  max;
F= 1285  Mc± 57o

Life  Test  End         Tuning suscept-
Point:                          ance

Equivalent
Conductance

B/Yo:     ---          ±0.05

G/Yo:     ---           0.I

- -
I             pl:::: all

:+ +i -
II II+i

IIII

II

IIIII)i

U

i
l`TIIII+I

I fe + -
3P'

I

I

R®r, Dl nDn 81 on . .
. 5 , I 3',
a 4.OcO
C 2 .COO

©I

D •Z250
E •.
I •"
a

7£FSFd:.TL
. •OcO

Lln -----EELlTJ,IIDlnen8lonaI J 4,135
IT _ _ _ - I Z.067

'®6trmOW

E±®A
i 3,537
X 1,76t,
W 7/a2  End  ml-270m®t}

P 8  11/16
®IRot. I Z®3J,3   ±,Ou4

R 1.Z50   I.cO,
a a/JJ5-|8  T,p

For,romuoi                   :     I       I          7-3as                 I (10)   hol®®

:8:¥3@:,:58
8                ,    Y       I         3.938  *.0041786lrus32iBIr665i81~612 T Z.375   I.00.

U 3 - 39 3
V 6.787

3.692

lIIIIIIIllr- =
J`

Lt,

T nl
i I11111!                                   u
TI

I

LcoLcO' _F

99Q

.R,n

I                 9®                  -,
I IT

H

NCJJ-I:-USED  FOF€   FOLi.OW/NC.

cc2e        GIL-98
BL 3.      aL-a4o
BL.aie^        E3L. a, c.+

REF. DiMErslc]us
A+, a..125   rlAx`
a G.q2S  „M.
COC 1.36€  tore
D,,8.  ,27pe,
E a. 8swB  .OcS
F.| a..STS i ooe
a, 4.C26  I-
H, 2'--J a.+7T „AI
K+, 4,I/{  tor)
L, Sr7,'6
M, =       ,   -                    .          `

N, .37S `.3£
P, an to'O
a+J, Zso .eve (oyer)
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Dimensions:   Per outline

Mounting:       Note  2

Ratings :
Transmitter  po
Altitude

4.9.18.I.8      CartoaDrop:

4.9.19.  2     **Vibration:

4. 9. 6                *Gla8s  strain:

4.18.18           *Voltage  standing
Wave  Ratio:

4.18.18           *Voltage  standing
Wave  Ratio:

4.18. 4.I         *Insertion  Loss:

4.18. 9               iLeakage  Energy:

Required for
JAN Marking

(d)  Pac`Kage  GI.oup   1;
Carton Size  N

G=10

a-,=l.o5max.;                             a.   :  ---            i.1o
F=  2800±0.  5%Mc;

F=  Z690Mc;                                   a-:---            1.Z0
F=   2910Mc;                                  a-:---             I.20
a,  = I.  o5ma.x.

F=  2800±3%Mc;                  Li   :  ---           O.Z0  db
or'  = 1.  05   Inax.

F=  2800±37oMc;    Joules.0.  8xi64    i5xio-4
po=200kw±10%;
tp=l.  OtJa;  Prr=1000;

a,-,  = I .  I in ax ;
Note  3

4.18.28              Arc  Loss:                           F=  2800±3%Mc;            Lo88   :---          0.8  db

po=50  kw;  tp=l. OH8;
prr=1000;  ar'=l. 0  max.

4.18.19        **Higb  Level                         Arc  Lo8o                                   a.:--.           I.2
V. S.  W.  R.  :

®

Teat  circuitu                      t   :---          15H8
po=750kw;
F=  2800±3%Mc;
m=.  004;
Note  4.    7

Note  5                             Cy.cle      :I                ---

Group  c                   Cycle       : ---          |0

Temperature  Cycle   Arc  Lo88;
Life  Test  End  Point:   Recovery  Time

Life  Teat:                           po=750  kw;
F=  2800±3%Mc;
tp = I.  OLl§  ;

prr=400;
Group  C

BOMAC  LABOR^TOFtlES,  INC.  -  BEVERLY,  MASSACHUSETTS
luNE  19,  195®

Teat  eaLch tube  for  compliance  `Irith Arc  Lo®8  requirem ent8
following this  test.

Low level  mea8urement8  to be  performed using  test  mount
per drawing  220-JAN,

See  MIL-E-123/8 for type  and dimen81on8  of gasket  to be
used.

i ---,6-:-: -::::::e   -    5
e,    -AVT¥,--i,>-i-..;-,,:;,,±i_

TTLi- Q,' LL/-V.'oven   Braid

is;|=#-:I,-`2-=Z=J-,,

J
IIunJ

-i,©

_I

-.      :::   -::`-`i:_:_--:

EELE98±:8±3   i



4.9.18.i.8      CdrtonDrop:                    (d)  Package  Groupl;
Carton  Size  N

4.13.Z8               Arc   Loss:

4.18.19        **High  Level
Voltage  Standing
Wave  Ra,tio:

®

F=2750±0.1%Mc.       B/Yo   :-0.05      +0.05
Note  6

F=  Z750±O.17oMc.       G/Yo  :---            0.05
Note  6

po=50kw;                                         t    :---            10   Bee.
ti, = I.  0±10%ps ;

prr= I ooo±10%;
F=  2750±3%Mc;
Note  3

See  Firing  Time            LOBS:  ---          0.8  db

po=20kw;                                       a.  :  ---            I.15
tp = I.  0± 10 %tl a ,

::I,=.,o0500:ig?,
F=  2800Mc±57o

Note  5                           Cycles    :I                ---

Group  c                     Cycles    :  10            ---
Note  2

po=750kw(min.)                 t   :1000        ---hrs.
Du=0.  0008;
a'-` = I.  zo  (max.  )
F=  Z800Mc±5%;
Group  C
Note  4

G/yo          :  ---           0.1

B/Yo          :-0.05      0.05

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
JUNE  1.,  19J6

Note  4:                The  groupof  tube81844,1852,1853,1856,1857,   5792,
and  5793  BhaLll  be  life  teBtcd  a8  one  composite  type  with  the
provisions  of  Par.   4.11. 3  applying  to  this  composite  group.

Note  5:              The  tube  shau  be  exposed to  one  cycle  of gradual  temperat`ire
variation from  room temperature  to  -40°C  to  +100°C  to  room
temperature.    Tbe  temperature  may be  allowed to  come  to
equilibri`im at  room temperature in going from  -40°C  to
+100°C.     At  the  conclusion  of the  cycle  the  tube  Shall paLss  tbe
firing time  test.    This  test  may be  perform®d before  the  final
finishing  operation.

•EiiiiiEiii r+

=froL-rfu

Ref. D i ne n s i o n
A 5/8   :fax,
8 1-7/8   Max.
C 1/8±1/64
D 0 . 2 9 7 ± . C)20

0.065±.015
F 3.225   ?lax.
G 5.218±.015
H 2.250±.010
J I.125±.005
K 1.723   I:ax.
IJ i.7TBT015
M 2-5/8±1/64
N 2.500±.010
P 1.250±.005
0 4-1/8±1/64
Fi 3.000±.015
S 7/32±1/64   Dla.

4   Holes
T 1-1/2 ±1/64
W 3.000±.010
X i.500±.010



BOMAC  LABORATORIES,  INC.  -  BEVERLY,  JV`ASSACHUSETTS
JUNE  t9,  1956

4.9.13.i.8      CartonDrop;

4.9.19.Z      **Vibration:

4. 9. 8            **Salt spray
Corrc>§ion:

4. 9. 6                *Glass  strain:

Required for
JAN  Marking

(d)  Package  Group  i;              ------
Carton  Size  N

G=10

Omit

4.18.13.2    **LoaLdedQ:                                Note   6                                           QL:---            5.5

4.18.25               Tuningsus-                        F=  36Z5±0.1%Mc.     B/Yo    :-0.05      +0.05
ceptance..                             Note  6

4.18.Z6            *Equivalent                           F=  3625±0.1%Mc.    G/Yo    :  ---           0.05
Conductance:                   Note  6

®
4.18.  27               Firing  Time:                     pc>=50kw;

tp = I.  0±107oLL8 ;

prr=1000±10%;
F=  3625±3%Mc
Note  3

4.18.28              Arc  Loss:                          See  Firing
Time

po=20kw;
tp = i .  0± I 0 7qu a ;

prr=1000±1U7o;
tr,  =1.  o5  max,
F=  3367Mc±5%

Note  5                              Cycles:  i                ---

Group  c                       Cycles  :  10            ---
Note   2

po=750kw(min.)                     t   :  1000        ---hrs.
Du=0.  0008;
a,-'  = i.  20   (rna.x. )
F=  3367Mc5%;
Group  C;  Note  4

G/Yo   :---           0.i

B/Yo     :-0.05+0.05

\[=
View   at   "A''

---' ==._` -

_-              ff               _=F+
6\,a        ,                             +"A"

=i    N     i   I

Ref.
-iirmenslon

A 5   8   :`.ax,
a 1-778  Max.
C 1/8±1/64
D 0 297+-
Ji 0.065±.015
F 5 . 2 r2 3 -: -i-aT=~ -
G 5   218±   015
H 2.250±.010
J 1.125 ± . 00 5
K 1.7251;ax.
L I.718±.0-_
M

-2i5_5j:f±i;il_-6_5_-i
N 2.500±.01-6
P I.250±.005

4-1   8±1764
F\ 3.000±.015
S 7/52±1/64   Dla.

4   Holes
T

-i=1/2 ±1/64

W 3.000±.010
X 1.500±.010



Required for
JAN Ma,rking

(d)  Package  Group  i;              ---
Carton  Size  N

G=10

Omit

4.18.13.  2  **Loaded  Q:                              Note  6                                          i!I,:  ---           5.5

4.18.25               Tuningsus-                       F=  3479±0.1%Mc       B/Yo   :-0.05     +0.05
ceptance:                            Note  6

4.18.26            *EquivaLlent                           F=  3479±0.  IMc           G/Yo   :  ---           0.05
Conductance:                    Nc)te  6

4.18.27              Firing  Time:                    po=50kw;                                      t   :  ---           10  see.
tp = I .  0 ± 1 0 7or g ;

prr= 1000±10%;
F=  3479±3%Mc;
Note  3

4.18.Z8              Arc  Lo8a:                          See  Firing                        Loss  :  ---          0.8  db
Time

®

fl

po=20kw;                                           tr  :  ---             1.15
tp = I .  0 ± I 0 7oH S ,

prr= i ooo±10%;
a-`   =1.  o5   max.
F=  3367Mc±5%

Note  5                             Cycles   :  I                ---

Group  c                       Cycles   :  10             ---
Note  2

po=750kw(rnin.)                 t   :1000        ---hrs.
Du=0.  0008;
or'  =1.  20   (max.  );
F=  3367Mc±57o;
Gloup  C; Note  4

a I I c'   ..---         0 . I

B/Yo:-0.05      0.05

References  aLnd notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

Satigfactory  test  on  any  one  of  1844,    1852,    1853,    1856,
1857,   579Z,   6024,   ATR387A  or  5793,   made  during  the  same
t`[ro  weeks  period will be  evidence  that  all the  group  meet
this  requirement.

This  t`ibe  shall be  mounted as  Per  153  JAN  and followed by  a
matched loaLd.     The  tube  shall fire  within limit  specified after
application  of  rf power.    This  test  shaLll be  performed at
least  7  days  after pumping  and at  least  24 hours  after  any
previous  discharge.

BOMAC  LABORATOFtlES,  lNC.  -  BEVERLY,  MASSACHUSETTS
JUN[  Ilo,  I9S6

I-/a,
millilii
®OL

The  group  of  tubes   1844,1852,1853,1856,1857,   5792,
and 5793  shall be  life  te8ted aB  one  composite  type  with tbe
proviaions  of  Par.   4.  I I. 3  applying  to  this  compogite  group.

?:reLa?Lboen::::breooe::es::::a°=:ec?OCL.e4:o8rtaod::o:3gpt:r:otuo=e
temperature.    The  temperature  may be  allowed to  come  to

:TE,ot5%r[u=t:;erocoo=c::=::roar::::nycg[oe[:gefr:;e.s£oa:fptaossthe
firing  time  test.    This  test  may be  performed before  the fiDal
finishing  operaLtion.

Mount per  drawing  153  JAN.

`L  ._i.G¥:i:g7a¥-9,-

1=  _&_  I
Note:-Gasket   siipplled

peT'   189-JAW

r=
View   at   nAn

i=fret-rfu,`@I

Ref. i7imenslon
A 5 / 8  `:la:z` ._a

I-7/8  Max,
C LJ_8_+±f6j±
D o=gF7±.020
E 0.065±.015
F 3 . 2r2 3 'I,I-aiET-
G 5_ . 2_i_5iiiT5
TJ 2 Z56T olo
J I.125±.005
K 1.723   :`:ax.
I, I.718±.015-2EfJjSj.iJ5i
M

N 2.500-i-.010
F\ I:Z5JOT:5Tj5-

4-175¥1764
R 3.000±.015
S 7/32±1/64   Dla.

4   Holes
T 1-1/2 ±1/64
W I  3.000±.010
X I:500±.OIo



a Dimensions:    Per  Outline

Mounting:         Per  drawing  220-JAN

Rating s :
Transmitter po
Altitude

Pack  in  8eaLled  water-proof bag.     If  opaque  bag  is  u8ec|,   the  tube  type
number  shall be  Stamped thereon.

Required for
JAN  Marking

(d)  Package  Group  1 ;
Carton Size  N

G=10

F=   3550±O.57oMc                     cr   :  ---             1.10
cr'  = I.  05Max.  ;

F=   3400±0.  57oMc.                  a -.---            i.  2U
F=  3700±0.  5%Mc;
a,-'  = I .  o 5 in a x .

F=  3550±0.5%Mc;              Li    :---           O.20db
o/-'  = i .  0 5 in a x .

F=  3550±5%Mc;      Joules.   o.3x|o-4   i5xio-4

po=200kw±10%;
tp = I  .   0 LI S ;

prr=1000'
a-,  = I..1max;
Notes  2,   3

4.  i3.28               Arc   Loss:                             F=  3550±5%Mc;                Loss:---           0.3  db

po=5Ckw;
tp  = I.  Ol--a ;

p,rr=1U00,
a-=i.1   max.

F=   3550±57oMc.                        t    :---            15,s

po=750kw;
Du=C, .  0004;
Note  3

Note   4                               Cycles    :1.0            ---

Group  c                      Cycles     :---          10

Arc  Loss;                    Loss       .---           0.9  db
Recovery  Time                      t   :  ---           20r^S

F=  3550±57oMc;                      t   :500           ---hrs.
tp = I.  OtJ s ;  po = 7 5 0kw;

prr=400;
Group  C

Recovery  Time;                   t   :  ---           30,j6
Arc   Loss;                         Loss    `---           C,.9  db

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
JUNE  25,  11956
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Irty          ,           rtyI
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•'iF   --   ` Drill-7r3g  --I)-icn`-._____    I  4     h_6I_6_s            ____  _

:i-\-T-~~#-io -32ftc    4   -f±T`Z>le-s

Silver   Plate   loo   -:SI
Or   'iquivalent,

T,.v'oven   braid   gasket

anchored   or   solder.ed

I)imensions   i?`  ar`ci r5:`
t,o  outside   of   Gasket

i.i-,:--*   -:8:i7g ± 10-|Q
P-:i         2.500±.010
a-i.         __1.?59     ___
R-):-           1.250
=-::-        _1.125_
I-;.-           1 _.125
•i-.)i          2.2`50±.010

•x-,:-,;:  3:5%  --i
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Dimensions:    Per  Outline

Mounting:         Mount per  drawing,    ]53-JAN  Issue  E

¥:itter po                    ifi       ¥w
Ignitor  open  circuit supply  voltage         -500                         -7 00  Vdc
Ignitor  curre.:-Lt                                                               loo                               200  prAdc
Altitude                                                                                                                io,  000  ft.

Recommended  lgnitor  Operating  Current    150LLAdc  (Note  8)

Pack  in  sealed  water-vaLpor-proof bag.     If  an  opa.que  bag  is  used,   the  type
nurriber  shall  be  sta.mped  thereon.

3.I                            C2ualificaLtion
Approval:

4.5                        Holding  period:

4. 9. 6                *Glass  strain

4.9.18.1.8      CartonDrop:

4.9.19.2     **Vibration:

4. 9.13                 Pre88urization:

4® 9.13              *Pressurization:

-----.             *Ingertion:

4.18.18              Voltage  sta,nding
Wave  Ratio:

(d)  Package  Group   I;              ---
Carton  Size  V

LOG;   t=60

F=50

P=50psia;  Note  6

P=50psia;  Note  7

Note  2

J  =1.  o5max.  ;
*F=  3365±.17oMc.
Fl=3390±.1%

*F=  3415±.1%
*F=  3440±.17o
*F=  3465±.17o
*F=  3490±.17o

4.18.18              Voltage  standing        +F=  3515±.1%
Wave  Ratio:
(Coat. )

4.18. 4. 2        *In8ertion  Lo88:

4.18. 5.I         *Ignitor  Inter-
action:

4.18.I             tlgnitor  Firing
Time:

4.18. 2                 Ignitor  voltaLge
Drop:

4.18®  11                Flat  Leakage
power( I ) :

4.18.11         **Flat  LeaLkage
Power  (2):

4.18.10               Spike   LeakaLge
Energy  (I):

4.I,8.10       **Spike  Leakage
Energy  (2):

FZ=3550±.1%
*F=  3575±.1%
*F=  3600±.1%
*F=   36Z5±.1%
*F=  3650=.17®
*F=  3675±.1%
F3=3710±.1%

*F= 3740±. I"c.

F=F2;
Iz=OH.Adc

Ebb=  -600Vdc;
Ri = i.  6± 17.Meg8 .

Ebb=  -600Vdc;
Ri = i. 6± I %Meg

F=F2;
po=Z00±10kw;
a-' =1.  Imax.  ;
tp I = I.  0±.   15 LIS ;

tp2=0.  5±.15us;

p r r= I oo opp § ;
Iz=200HAdc

F=F2;  po=10kw±10%    pf    :---          40.0  mw
or`  = I.   Imax;   tp I = 1.  0±.  15Li8 ;
tp2=O.  5±.15Ls;  prr=1000pps;
Iz=200LiAdc

F=F2;po=Z00±10kw;      W8:---           0.3ergs
a-=1.  Imax;  tpl=l.  0±.15H.a;
tp2=0.  5±.1511S;

prr= 1000pps ;
IZ=200LLAdc

F=F2;po=10kw±10%;       Ws:---           0.3  ergs
o'-'  = I .  I in ax ;
tp I = I.  0±.   15H.a ;

tpz=0.  5±.   i5H-S;

p r r = I o o opp a '
Iz=200tiAdc

po=50kw;                                        a-:  ---            i.15
tp=1.  0±.15Hs;

prr= 1000pps ;
F=F2;    Note  4

BOMAC  L^BOR^TORIES,  lNC.  -  BEVERLY,  M^SS^CIJuSETTS
JUNI  27,  195®

Cycles     :I                ---

GroupD                     Cycles     :10             ---

po=750±i0%;                             t   :500           ---hrs.
m=. 0008;
F=FZ±57o;
Ebb=  -600Vdc;
Ri=l.  6Megs;
Group  C;  Note  5

Recovery  Time;                   t   : ---          30H.a
Flat  Leakage  power;   pf   :---         40.Omw
Spike  Leakage
Energy;   and                       Ws  :  ---          0.3  erg
Insertion  Loss                  Li   :  ---          I.2  db

References  and  notations  are  from  MilitaLry  SpecificaLtion,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

The  tube  shaLll be  capable  of being  inserted aLnd  removed from
its  Beat  a  minimum  of  15  times  with flo deterioration in the
tube'8  electrica.1  charaLcteriatics.

The  loBB  of signal in tbe  tube  at  the  .pecifted time  aLfter the
Start  of the  traLn8mitter pulBe  8baJl not be  greater  than  3  dl)
in  exce88  of the.1o88  aLt  800-1000ti8  after  the  pul8e.

With  a'1oad  Standing wave  ratio  of lc84  than  I. 05  the  voltage
Standing  wave  ratio produced by the  tube  8haill be  leBB  than
the  amount  Specified.

The  ignitor  current  Shall  not be  adju.ted during life  test.    Life
test  end points  BbaLll be  measured using a fixed voltage  and
re8iotor.

Mount the  tube  a8  per  drawing  208-TAN.    This  teat  Shall be
performed by immersing  the  Seat  and t`lbe  flange  to  a  depth
of at least  3  inches  ih water  which has  been heated to  45°C±5°C.
The  maximum  allowa.ble  leak  rate  chaLll be  one  bubble  per  thirty
8econdB.    Bubbles  due  to  occluded air  8hau be  di8regardcd.

The  tube  shall be  mounted per  drawing  ZO8-JAN  and tie  com-
plete  assembly  cycled  once  from  -55°C to  +100°C.    After tie
temperature has  again  reached room temperature,  the
pre88ure  shaLll not have  changed more  thali  one-quarter  of a
pound aB  indicated by a  gauge permanently comected into the
8yBtem.

The  recommended ignitor  operating  current  18  for  aL  tube  with
an  averaLge  ignitor voltage  drop.    The  following formula  8bould
be  uged to  determine  the  vaLlue  of the  required  Series  reaiataLnce.

Series  Resistance  (Ri)  =  Ebb-Ei  (Megohm8)
150

where  Ri  =  Total  series  resistance
Ebb  =  Operi  circuit  Supply  voltage
Ei  =  AveraLge  (center)  ignitor  voltage  drop

At  least  0. 5  me'gobrn8  of the  total  Should be  located a8  close  as
possible  to  the  ignitor  top  cap  to prevent  oscillation.

(oyer)



Notei

Note   I:-Exhaust   tube   must  not

::::n:hob:y:7S  #:Ef®
lJote   2:-Woven  braid   gasket   anchored

or   soldered  to  the  tube.

Note   4:-Edges   may   be   I.ounded.

Note   5:-Rhodlum  flash  over   sllvel.
plating  optional.

Note   6:-Gasket   pctr   drawing   l89-JAl{.

REfiT:o:::asffiEffl

r:,I
+®r©-  ,

I

-=1-

I        IIi\?,LI,-Ii,5=J Ref, Dimension
It.-,,- ~10-32:J€-1r)   4   Holes
B.x.-;i 25/8
C-I 2.250±.010

3/16
15/16

F-;i 2 . 5 0 fJ ± . 0 10
` 41,?
ti 13/16   [thx,
J 3/1,3   :.,,ax,
K I/8

1.SOS    :.?ax.
1.718±.015

I\T i,723     ,a}L,
I 1/8
tr 0.250
Ft 4 . 2 2 8 ± . 0 sO
S 5.308     ;ax.
T-,:- 3.218±.015
U 3.22,3   =.ax.
V 0 . 0 f> 5 ± . 0 1 5
Tt 0.297±o020

I  Ref.         Dimension X.=`
r7/.3L`    Dla.   4   Holes

AE`*     ",`it`.|1n   .015   of Y-,:-
`,I,|t:r,.in   .015   of

A3};i      eec-ri   ottr^er Z?:- each   othf>I.
A,?-tt       13/'16 A8-):..:- 25/a
jr`:±*       2..5oo±.O[o A C : .- Z.250±.0lo
AJ'`:  ,41/'3 AD-`     I 3/ J. t,
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4.9.18.  i.8      CartonDrop:                    (d)  Package  Group   I; .------
Carton  Size  N

4.9.19.Z      **Vibration:                                G=1J

4. 9. 8             **Salt  spray                          Omit
Corroglon:

4. 9. 6                *Glass  strain:

4.13.13.Z  **LoadedQ:                              Note   6                                           3L:---           5.5

4.18.25               Tumngsus-                        F=2850±0.17oMc.    B/Yo     :-u.05      +u.05
Cepta.nce:                             Note   6

4.18.  Z6             *Equivalent                            F=   285U±U.17oMc.     G/Yo     :  ---            0.  05
conducta.nce:                    Note  6

po=50kw;                                       I    :---            lL'   see.
tf = i.  0± I u7oH § ;

p r r = I C C 0 ± 1 C 7c ;
F=  Z85J±37oMc;
Note  3

See  Firing  Time             Loss:---          0.  3  db

po=Z0kw;                                         a.   :  ---            i.15
tp = I .  0± I 0 %HS ;

prr= 1000±10%;
a,.,  =1,  05  max.
F=  Z800Mc±5%

Note  5                           Cycles   :  1                ---

Group  c                      Cycles   :  10            ---
Note  2

po=750kw(min.  )                    t   :  1000        ---hr8.
Du=0.  0008;
cr' =1.  20   (maLx.  );
F=  2800Mc±5%;
Group  C;  Note  4

Equivalent
Conductance:             a/Yo     :---          0.I
Tuning  Sus -
ceptance:                        B/Yc)     :-0.05+0.05

BOMAC  LABOR^ToftlES,  INC.  -  BEVERLY,  M^SS^CIJuSETTS
JUNE  19,  11956

The  group  of  tubes   1844,    1852,    1853,    1856,    1857,    5792,
and  5793  shall  be  life  tested  as  one  composite  type  with  the
provisions  of  Par.   4.  i i.  3  applying  to  this  composite  group.

The  tube  shall  be  exposed  to  one  cycle  of gradual  temperature
variation from room  temperature  to  -40°C  to  +100°C  to  room
temperature.     The  temperature  may be  allowed  to  come  to
equilibriurn  at  room  temperature  in  going  from  -4'J°C  to
+,3u°C.     At  the  conclusion  of  the  cycle  the  tube  shall  pa.ss  the
firing  time  test.     This  test  may  be  performed  before  the  final
finishing  opera.tion.

Mount  Per  drawing   153  JAN

±Fil Ei•T=E":•-:--=-=`_.

frE
-               J}l- +-- I

]#_'lJL-_J
J\ iai-

I

`\

Ref. Dimension
A 5 / 8  -:lKX ,
a 1-7/8  I,fax.
C 1/8±1/64
D 0.297±.020I 0.065±.015
F 3.223   ?lax.
G 3.218±.015
H 2.250±.010
J i.125±.005
K 1.723   lJax.
IJ I.718±.015
M 2-5/8±1/64
N 2 . 500 ± . 010
P i.250±.005
Q 4-I/8±1/64
R 3.000±-015
S 7/32±1/64   Dla.

4   Holes
T I-1/2 ±1/64
W 3.000±.010
X I . 500 ± . 010

Outline  used  for   following  tubes:-

1844        5792        81,-40
1852       5795       Bh  4l
185 3        5921        BI-6 sO
1856        5922        81,-660
1857        6024
ATR-387     ATR-387A
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DimenBionB:    Per  Outline

Mounting:    Per  153  JAN

Rating s ;
Transmitter po:
Altitude

3.I                       Qualification                  Required for
Apprc)vat:                         JAN  Marking

4.9.18.i.  8      Carton  Drop:                    (d)  PaLckage  Group  I;               ------
Carton  Size  N

4.i8.13.2  **LoadedQ:                              Note   6                                         QL:---           5.5

4.18.25               Tuningsus-                       F=  3325±O.1%Mc      B/Yo   :-0.05      +0.05
ceptance:                            Note  6

4.18.  26            *Equivalent                           F=  3325±0.1%Mc.      G/Yo   ..---           0.  05
Conductance:                    Note  6

4.18.  27              Firing  Time:                    po=50kw;
tp = i .  0± I 0 %H, a ;

prr = 1000± 10 %;
F=  3325±37oMc;
Note  3

4.18.28              Arc  Loss:                           See  Fit.ing
Time

tf = I.  i,± , 0%1, s ;

p I. r = 1 1) 6 0 ± 1 0 7a ;
i  =  I.  c,5  max.
F=  3367Mc±5%

Life  Test:                           po=750kw(min)                       t   :  lc,00        ---hrs
Du=0.  OCO8,

o'  =1.  ZO   (max.  )
F=   3367Mc±5%;
Group  C
Note  4

Ci I Y a     ..---            u . L

B/Yo      :-0.05      0.05

BOMAC  LABORATORIES,  lNC.  -  BEVERLV,  MASSACHUSETTS
JUNE  19,  1956

r-€,-'iiiiE
view  at   "A',

lE[ ---                41-
t-----_J

_1_I
- -afi

Ref. Dimension
A 5 / r`o  `:ir3.x` .
8 1-7/8   i,faxc
C I/8±1/64
D 0.297±.020

0.065±.015
F 5.2`23   !iax.
G 5 . 2 I E; ± . 0 i 5
H 2.250±.010
J i.125±.005
K 1.725   ::a.x.
IJ I.718i-
M 2-5/8±1/64
N 2 . 500 ± . 010
P I.250±.005
a 4-i/8±1/64
R 3-000±.015
S 7/32±1/64   Dla.

4   Holes
T 1-I/2 ±1/64
W 3.000±.010
X 1 . 500 ± . 010



BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  JV`ASSACHUSETTS
JUN[  21,  .956

RaLtings:      Transmitter  po
10  kw  (min)

Open Circuit Ignitor Supply  Voltage
-500  to  -700  VDC

Ref.                     Test                                    Conditions                                     Min.       Max.

3.i                      Qualification                 Required for
Approval:                        JAN Marking

4.  5                       Holding  period:             t=168  hours

4.,9.  6               *Glass  stra.in:

4.9.18.I.  8      CartonDrop:                   (d)  Packa,ge  Group  I;               --in
Carton Size  V

References  and nota,tionB  are  from  MilitaLry Specification,
Electron  Tubes,   MIL-E-lc,   3  october  1955.

The  tube  shall be  capable  of being  inserted  aLnd removed from
its  seat a minimurn  of  15  times  with no  deterioration  in  the
tube's  electrical  characteristics.

The  loss  of  signal  in the  tube  at  the  specified time  after  the
sta,rt of the  transmitter  pulse  shall not be  greater  than  3  db
in  excess  of  the  loss  at 800-1000ps  after  the  pulse.

®

a

4.9.19.  2     **Vibration:                            10G

-----              * Insertion:                         Note  2

4.18.18             Voltage  standing           a./]1.  05max.
Wave  Ratio:                 *F=  2664Mc

Fl=2689
*F=  Z714
*F=   2739
*F=  2764
* I --  Z 7 8 9

F2=2802
*F=   2839
*F=  2864
*F=  Z889
*F-2914

F3-Z939
*F=  2964

4.18.4®2        *1nBertionLoss:               F=F2;
Iz=Outdc

Iz-200]|Adc                    ALi  : ---         0. 3db

Ebb=600Vdc;                           t  :  ---          5  8ec.
Ri=l. 6Meg

lz=200jiAdc                     Bid:  -250          -400Vdc

F=F2;                                       Wi:  ---          0. 4erg
po=200±|Okw;
6:I.  Imax. ;
ty 1 -I . 0 i .  I 5pr 8 ;
tpz=o.  5±.15pr8;

pr r = 1000pps ;
Iz=Z00JJAdc

W6  :---          0.3erg

pog50kw
tp = 1.  Cpr8 ;

prr=1000pps;
F=F2

po=750kw mom;
F=F2;
Du=.  0008;
Iz=200jindc;
Note  3

po:750±107({min)
Du=.  0008;
F -I 2 ;
I z = i 5 0 -2 Oojindc ;
Group  C

Note  i:-Exhaust  tube  must  not

i:::n:h::yi7: ::::?e
I?ote  2:-\'Joven  braid  gasket  anchored

or.  soldered  to  t;h8  tube.
}Tote   4:-Edges  may  be  rounded.
Note   5:-Gasket   per  drawing

189-JAM.

t:500   ---hrs.           -J@-I
;  i;:.       ,I.508   ?.kiL2EI__

i__`     :.:--`-      .   i-.

-ELEEEE==ri=±JT€-3=-foE3¥



Dimensions:   Per oitline

E=tter po                    #            ¥kw
lgnitor open  circuit supply voltage    -500                            -700  Vdc
lgnitor  current                                                     loo                                 200LLAdc
Altitude                                                                                                                lo, 000  ft.

Recommended lgnitor Operating  Current    150HAdc  (Note  4)

PaLck  in  Sealed water-vapor-proof baLg.      If an  opaque  bag  is  uged,   the
type  number  shall  be  Stamped thereon.

3.i                      Qualification                 Required for
Approval:                        JAN  Marking

4. 5                       Holding  period:            t=168  hours

4. 9. 6                *Gla88  Strain:

4.9.18,  I.  8   '  Carton  Drop:                   (d);  Package;  Group  I;          ------
Carton Size  V

4.9.19.2     **Vibration:                             loG

4.18.18              Voltage  stariding
Wave  Ratio:
(Cont. )

4.18. 4.  2         *In§ertion  Lc)ss:

4.18.  5.I         *Ignitor  Inter-
action:

4.18.i                Ignitor  Firing
Time:

4.18. 2.              Ignitor  voltage
Drop:

4.18.11              Flat  Leakage
Power:

4.18.10              Spike  Lekage
Energy:

4.18.17.I         Temperature
Cycle:

4.18.17.  2        Temperature
Cycle  Life:

4.18.19        **HighLevel
Voltage  Standing
Wave  RAtio:

4.18.15.I       *RecoveryTime:

®

o'-' = I . 0 5  in a x .
*F=  2664Mc.

F I =2689
*F=  2714
*F=  2739
-*F=  2764

*F=  2789

F2=Z802
*F=  2839
*F=  2864
*F=  2889

*F=  2914

F3=2939
*F=  2964Mc. Note  7

F=F2;
Iz =OLIAdc

po=750kw±10%(min.)         t   :---            15rLs
F=FZ;
m=. 0008;
Iz=200LiAdc;
Note  3

BOAAAC  L^BOR^TORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
JUNE  20,  1956

Life  Teat:                          po=750kw±10%(min. )                500          ---hr8.
Du=.  0008;
F=F2;
Iz = 15 0 -200 HAdc ;
Group  C

References  and notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

The  tube  shall be  caLpable  of being  inserted and  removed from
its  seat  a minimurn  of  i5  times  with no  deterioration  in the
tube's  electrical  characteristics.

The  loss  of  signal  in  the  tube  aLt  the  specified  time  after  the
start  of the  transmitter pulse  shall  not be  greater  than  3  db
in  excess  of  the  losg  at  800  to  1000Lis  after  the  pulse.

The  recommended ignitor  operating  curt.ent  is  for  a tube  with
an  aver.age  voltage  drop.     The  following  formula  should be
used to  determine  the  value  of the  required  series  resistance,
Series  Resistance  (Ri)  =  Ebb-Ei  (megohms)

150

where  Ri  =  Total  series  resistance
Ebb  =  Open  circuit  supply voltage
Ei=  Average  (center)  ignitor  voltage  drop

At  lea,st  0. 5  rnegobms  of the  total  Should be  located as  close
as  possible  to  the  ignitor  top  cap  to prevent  oscillation.

The  tube  shaLll be  mounted per  drawing  153  JAN and the  com-
plete  agsembly  cycled once  from  -55°C  to  +100°C.    After
the temperature has  again reached  room temperature,  the
pressure  8baLll not have  changed more  than  one-quarter  of a
pound as  indicaLted by  a  gauge permanently counected into  the
8yBtem.

Unle88  otherwise  specified  all  frequencies  aLre  to  be  ±0.1%.

(oyer)



Note  1:-Exhaust  tube  must  not

::::n:h::y:7!  i:::E®
Note  2:-\./oven  braid  gasket  anchored

or  soldered  to  the  tube.
Note  4:-Edges  rmy  bo  rounded.
Note   5:-Gasket  per  drawing

189-JAM,
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Dimensions:   Per  Outline

Eg,,e. ,.                       Min.              E%
Ignitor  open  circuit supply  voltage     -800                          -1000  Vdc

Pack in  Sealed moisture-resistant bag.    If  opaLque  bag  is  used,   the  bag
Shall be  marked with  the  type  designation.

4.9.18.I.8      Drop:

------             *Seal  Test:

--.---          **FiniBh:

4.  9.19.i          *VibraLticm:

4.9.19.2     **Vibration:

Tuning  (i)

*Tuning  (2)

4.18.  20.  I   **htrin8ic  Q(i):

4.18.  ZO.  I          Intrinsic  Q(Z):

------              Ignitor Inter-
action:

4.18. 21.  I   **htrinsic  P(i):

4.18.  21.  2  **Intrin§ic  P  (2):

4.18. 22             Water  vapor
Content:

4.18.I                Ignitor  striking
Voltage:

------              Ignitor  current:

4.18.15.  i   **Recovery  Time:

Required for
JAN  Marking

To  be  specified

Notes  2,   3

Note  4

G=2. 5;  Detail  C;
Notes  2,   5

F=  50;                                        AF:---           1   Mc.
G=10;
t=120;  Notes   2,   5

F=  3090Mc(mom)               AF :  ---          ±0.  5%
Notes  2,   6

F=  3330Mc,   Detail  B    AF:---          ±1.07o
F=  3135Mc,   Deta.ilc    AF:---          ±l.07o
F=  2800Mc,   DetailD   AF:---          ±1.0%
Note  2,    7

Detail  B                                 AF : ---          ±20Mc.
T=oOC  to   ioo°c
Notes  2,    8

BOM^C  L^BOB^TOE!IES.  INC.  -  I)EVERLY,  A^^SS^CHUSETTS
JtJLY  2,  ,9,6

Notes  2,10                           Qo  :2500        ---

Note   ll                                    AQ:  ---           150

po=4  waLtts                              Pj   :  7                30  V-A
Note  2

po=4watts                           Pj   :7               30  V-A
Notes   Z,    1Z

Notel3                    Apj/Pj       :.4            .7

Ez=750Vdc                                t   :  ---          5  Bec.
Notes  Z,    14

Notes  z,15                            Iz     :60               lloLLAdc

F=  2800  to  3330Mc.  ;         t   :---           7LL8ec

po=50kw±10%;
tp= I.  0± 10 %pra ;

:,r=r=]:°z:°±Nto°t€°;|6

k=200tj,Adc;                           t   :  750          ---hr..
Group a

Recovery  Time;                  t   : ---          30H8ec.
Water vapor contentApj£:j.2          ---

References  and notations  are  from Military SpecificaLtion,
Electron  Tubes,   I\AIL-E-1C,   3  October  1955.

See  JAN-72lB  specification for teat  cavitieB  and test  circuits.

On  evidence  of 8ati8factory q`rality,   tbe  in8pector  may limit
this  test to  10  tut.e8  per  month.    The  tube  and cavity  Shall be
Subjected to  lz  temperature  cycles  from  0°C  to  100°C  and may
be  allowed to  come  to equilibrium at  room temperature  in going
from one extreme to the  other.    Time for  each  cycle  ehall not
exceed 21/2 hours.    The  tube  ®hall then pa.8  the  lgnitor Cur-
rent  Te8t®  24 hours  after  cycling.    Tbe  tube  ®hall not be  re-
turned to  8toctL at  the  concluBion of thie  teat.

Gold or  Silver plate  on  external  parts  of di8c8  only,   edge-
of  diBCB  need not  be  plated.    Silver:   15Msl;  Gold:   loMsl.

There  8baLll be no  evidence  of ignitor  Bh6rt  a8  indicated by a
neon lamp  Bhort indicator during vibration.    The  resonant
frequency  Shall not  change  by more  thaLn  the  value  Specified.

The  tube  shall be  te8ted on  a  relative  baL8i8.     Tbe  t`ibe  Shall
be  capable  of being  tuned to  resonance  a8  indicated by a pro-
nounced peak  in  the  output witbin tbe  range  of the  provided
tuning  adjustment whicb  Shall not  exceed the  limits  Specified.
F`requency  shaLll be  adjusted  to  be  con8i8tant  with  Tuning  (Z).

The  tube  Shall  reBonaLte  at  the  Specified  wavelength  of  the
cavity within the  limits  Specified.    The  input  and output  coupl-
ing  Shall be  adjusted as  for  intriri8ic  Q test,   Note  9.

Tbe  tube  and cavity  8ball be  caLused to  resonate  when placed

:e{t:;isae:::8]`38o=a::;a::dfuabte°:icdc:::ytea?ap,enr:rur8eeds::t]
resonate.    The  t`ibe  and  cavity  shall then be  returned to  a
temperature  of  0°C  and again  adjusted to  resonance by  varying
the  oscillator  frequency.    h    neither  case  Shall the  resonaLat
frequencieg  aLt the  temperature  end points  differ by more  than
the  amounts  Specified.    The  resonant frequency  Shall  decrease
with  increage  of temperature.

This  test to be  made  by a  Service  Laboratory approved method.

On  evidence  of Satisfactory quality,   the  inspector  may limit
this  teat to  a  design  teat when the  tube  i8  in  continuous  pro-
duction.    Tbe  tube  shall be  tested and  relative  basis  under  the
conditiong  outlined  in  Note  6,   by comparing  the  reading  of tbe
output meter  at  resonance  with  the  reading  for  a  t`ibe  whose
intrinsic  Q  is  known.     The  test  cavity must  be  isolaLted from tbe
oscillator by  a matched attenuator  with  at least  10  db  of
attenuation.

On  evidence  of  satisfactory  quaLlity,   the  inspector  may limit
this  test to  a  design  test  wben the  tube  is  in  continuous  pro-
duction.    The  tube  and  circuit are  tuned to  resoaance  under
the  conditions  outlined for  Intrinsic  Q  (I)  by noting  the  effect
on  the  output  meter  reading  when tbe  ignitor  discharge  is
effected.    Without  any  cbange  in tbe  tuning  adjustment,   tbe
observed output  shau not  abruptly decrease  by ari  aLmount
greater  than that  corresponding  to  the  limit  specified as  a
result of the  application of the  igDitor  voltage.

The  t`ibe  shall  be  tested  on  aL  relative  baLsi8  `mder  conditions
outlined  in Note  6  by  colnparing  the  reading  of the  output
meter when the  tube  gap  is  fired to  acceptance  limits  e8tabli8b-
ed by tests  made  on  Standard t`ibes  with kno`Irn  Pj  values.
The  acceptance  limits  are  determined from the  observed output
reading having known htrinsic  Pj  values  within the test limits
on the  ag8umption tbat the  readings  of this  meter  are  directly
proportional to the  values  of Intrinsic  Pj.

This  test  shaLll  be  conducted under  the  conditions  of Note  lz.
A  small portion of tbe  tube  shall be  cooled by the  application
of  Solid  COz.     The  relative  Pj  value  SbaLll  then  drop  to  give
a  ratio  within the  Specified limits.

With the  supply  voltage  adjusted to  750  volts  under  normal
loa.d conditions,   the  t`lbe  Shall fire  before  the  time  limit  Speci-
fied iB  reacbed.    This  test  shall be  made  at least  7  days  after
pumping  and at least  24 hours  after  any dischal.ge  has  been
excited within the  t`ibe.

The  current  shall be  within the  limits  Specified and  shall
maizitain  a  Constant value.

The  cavity  Shall be  tuned to  resonance  at the  Simulated  signal
frequency.     The  loBB  in  the  Signal  in  the  tube  at  7Hs  following
the pulse  shall not be  more  than  3  db  in excess  of the  loss  aLt
BOO  to  loooH8.   after  the  pulse,     The  ignitor  current  Shall  be
loorA and a  I /2  megohm  resistor  Shall be placed at the
ignitor terminal  in  series  with the  negative  ignitor  voltage
line.

(oyer)



R®t. Dlmonslon
A-x.* 3  21/64  mx.
B?:-i, 3/8
Ci+ 1  I/4 hi.
D .825+.cos--.-650
Ei, 1  3/1-Gil/16`-I-
F-*i* o.olo  Appr6:r.
G#ii 0.010  A  ---I-.-o=-.
H# 9/64-f4-1n.
J* 9/64  Mln.
K# 9/64  Mln.
L* I  1/2±1/64  D  a-.

of  Discs
M*i, 1   178  Dla.   of

Glass   Bodle8
N.*# 5/16   Dlao
P 5/64  Min,
R3„ ±f3B_
Sii# 17T32
T 5/64  Mln.
W# 45/64

Note   i:-  Discs   shall  bo   concent;Plc  Tlth  resDoct   t,o
each  other  wlthln  0.010".

Note  2:-Ignlter  tel.mlnal  shall  be   concontl`1c  with
I.espoct  to  noel.eat  disc  contact  wltbln  I/16.

Note   3:-  Tbo   contact  portions  of  discs  moagurod
radially  which  mat  tio  fl.oe  from  splits  or  tealis
mist  be  smooth,   and  must  bo  flat   to  ®xtont
controlled  by  dlmenslon  "Dr'.

it3SNote   4:-  Plate  external  pol.tlons   of  discs,   gold
10   lust   min.   or   sllvor   15   MSI  min.   plating  may  be
omitted  from  edges  of  discs.

Note  5:-Appllos  to  all  points  around  tube  except
fillets  formed  at;   seal  with  contact  discs.

Note   6:-Dlmenslon  "J"   applies  for  this  dlstanco
located  centz.ally  botwoen  dlsc8.



Dimen8ion8:    Per  Outline

Mountihg:      Per  l53  JAN

Ratings :
Transmitter po:
Altitude

4.9.18.I.8      CartonDrop:

4.9.19.2     **VibraLtion:

4. 9. 8            **Salt spray
Corrosion:

4. 9. 6                *Gla8B  strain:

Required for
JAN  Marking

(d)  Package  Group  I ;              ------
Ca.rton Size  N

G=10

Omit

4.18.13.2  **LoaLdedQ:                            Note  6                                          QL:  ---           5.5

4.18.25              Tuningsu.-                      F=  2950±0.1%Mc;      B/¥o  :-0.05     +0.05
ceptance:                          Note  6

4.18.Z6           .EquivaLlent                         F=  2950±0.1%Mc       G/Yo   :---          0.05
Conductance:                  Note  6

4.18. 27              FirLzig  Tim.:                   po=50kw;                                    t   : ---           10  8ec.
tp = I.  0±10%HB ;

prr= 1000± 10%;
F=  2950±3%Mc;
Note  3

4.18.28             Arc  Lo.i:                          See  Firing                        LOBS:  ---          O.8  db
Time

po=20kw;                                    -:---           I.15
tp = I . 0= 10 fro ,
prr= I ooo±10%;
o,  =   I, 05  maJC.
F=  3000Mc±5%

Note  5                              Cycle®   :  I                 I---

Group  c                     Cycles   :  10            ---
Note  2

po=750kw(min.)                    t   :1000        ---bra.
Du=O.  0008;
J= 1.  20(max. )
F=  3000Mc±5%;
Group  C,   Note  4

Equivalent
Conductance:             G/Yo     :  ---          0.I
Tuning Su8-
ceptance:                       B/Yo     :-0.05     0.05

References  aLnd notations  are  from  Military SpecificaLtion,
Electron  Tubes,   dated  3  October  1955.    MIL-E-lc.

Satisfactory  tc8t  on  any  one  of  1844,    1852,    1853,    1856,
1857,   5792,   6024,   ATR387A  or  5793,   made  during  tbe  same
two  weeks  period will be  evidence  that all the  group  meet
this  requirement.

Tbi8  tube  Shall be  mounted a8  Per  153  JAN  and followed by a
matched loaLd.     The  tube  Shall fire  witbin limit  specified
after  application  of  rf power.    This  teat  Shall be performed
at  least  7  days  after pumping  and at least  24 hours  a.fter any
previous  discharge.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
JUH[  Ilo,  1956

The  group  Of  tube.  1844,    1852,   1853,   1856.   1857,   579Z,
and  5793  ®ball be  life te.ted a.  one  compo.tte  type  with  the
proviBione  Of Par.   4. I I. 3  applying  to  tbie  compo-itc  group.

The  tube  ehall be  expo.ed ¢o  one  cycle  of gradual  temperat`ir.
variaLtion from  room temperature  to  -40°C to  +100°C  to  room
temperaLture.    The  tcmpcrature  may bc  allowed to  come  to
equilibrium at  room tcmperat`ire in going from -40°C to
+100°C.    At the  conclusion of the  cycle  the  t`ibe  .hall pa£8  the
firing time  teat.    Thi8  teat may bc pcrformed before the
final finishing  operation.

Mount per  drawing  153  JAN.

\

EIE,EiiiiiEi

EI
A                 i>l- +---

_I_I
_ I? i3|- `\

Ref. Dimension
A 5/8   :.,fax.
a 1-7/8  }fax.
C 1/8±1/64
D 0.297±.020
T) 0.065± 015
F 5.223   I ax,
G 3.218± 015
E 2 . 250 ± OLD
J I.125± 005
K I.723  : ax,
I, I.718± 015
M 2-5/8±1/64
N 2.500±.010
P I.250±.005
a 4-1/8±1/64
Fl 3.000±.015
S 7/32±1/64   Dla.

4   Holes
T 1-I/2 ±1/64
W 3.000±.010
X I . 500 ± . 010



BOJV`AC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
JUNE  19,  11956

Dimensions:    Per  Outline

Mo`inting:           Per   153  JAN

Ratlng S :
Transmitter  po:
Altitude

Required for
JAN  Marking

(d)  Package  Group  I;              ------
CaLrton  Size  N

G=10

Omit

Note  6                                       QL:---          5.5

F=305u±0.17oMc.      B/Yo      :-0.05      +0.05
Note  6

F=3050±0.1%Mc.     a/Yo      :---           u.05
Note  6

po=50kw;                                       t   :  ---           10  sec.
tp = I.  0± 10 7o +g ;

prr=1000±107o;
F=3050±37oMc;
Note  3

See  Firing                        Loss  ;---          0.  8  db
Time

po=20kw;                                           a-:  ---             1.15
tp = i .  0± 10 7o+ s ,

prr= 1000±10%;
dT=   1.  05   max.

F=  3000Mc±5%

Note  5                             Cycles   :  i                ---

Group  c                         Cycles  :  10             ---
Note  2

pct=750kw(min.)                       t    :  1000         ---hrs.
Du=O.  0008;

cr'   =1.  20(max.  );

F=  3000Mc±5%
Group  C
Note  4

Equivalent                   G/Yo      .---          0.i
Conductance,
Tuning  Sus-

B/¥o        :-0.05      0.C5

i
/fi\' iiiEiiii Effi-iiiH.-

i__-J
View   at   "A''

iTi rl              J> i •L

J,

]1_i'-_J
- Ja               a--

Ref. Dimension
A 5 / 8  `-.Ja:X .
a 1-7/8   Max.
C 1/8±1/64
D 0.297±.020
I 0.065±.015
F 5.223   ?lax.
G 3.218±.015
H 2.250±.010
J 1.125±.005
K 1.723   =fax.
I, I.718±.015
M 2-5/8±1/64
N 2.500±.010
P I.250±.005
a 4-1/8±1/64
R 3.000±.015
S 7/32±1/64   I)ia.

4   Holes
T 1-1/2 ±1/64
W 3.000±.010
X 1.500±.010



a BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
JLINE  25,  1956

Recommended  Ignitor  Operating  Current   15L-     Adc  (Note  5)

Packin  sealed  water-vapor-proof  ba.g.     If  an  opaque  bag  is  used,   the  type                         N0te  4
number  shall  be  stamped  thereon.

Required for
JAN  Marking

t=168  hours

(d)  Package  Group   I ;               ------
Carton  Size  V

[0G

Note   2

o'.'  =l.  U5max,                                 o -..---            1.40
Fl=  2900Mc;
F2=   305CMc;
F3=  3Z00Mc;

J=l.05;Note4                       a.   :---            1.90

F=F2;                                         Li   :---           0.7  db
lz =OrAdc

lz=200+Adc                        ALi   :--I           0.3  db

t   :---          5  8ec.

Iz=200j_Adc                         Bid    :-Z50        -4C,J  vdc               ®

•vi---o.4erg            T

Ws    ---          j.3erg

po=50kw,                                         a.   :  ---            i.15
tp = I.  0,J S ;

prr = loo 0pp s ;
F=F2

po=750kwnom;                        t   :---            15`s
F=FZ;
Du=.  0008;
I z = 2 j o r^ Adc ;
Note  3

po=750±107o(rnin.  )                 t    :  5C;'0            ---hrs.
Du = .  u u. 0 8 ;
F=FZ;
Iz = 15 0 -200iAdc ;
Grout)  C

Recovery  Time;                    t   :  ---           30Lis
Leakage  Energy;              Wi  :  ---          0.4  erg
Spike  Leakage
Energy;                                     Ws:---           0.3  erg
and  Insertion  Loss         Li   :---          i.2  db

The  tube  shall be  capable  of being  inserted and  removed from
its  seat  a  minimurn of  15  times  with no  deterioration  in the
tube's  electrical  characteristics.

The  lo68  of  signal  in  the  tube  at  the  specified time  after the
start  of the  transmitter pulse  shall not be  greater  than  3  db
in  excess  of the  loss  at  800-1000Hs  after  the  pulse.

Tbe  input  staLnding  wave  ratio  Shall  be  IT]eaLsured  at  intervals
of  30Mc.   from  (Fl-30)Mc.   to  (F3+30)Mc.     At  no  frequency
in  this  internal  shall  the  VSWR be  greater  tbaLn the  amount
Specified.

The  recommended ignitor  operating  current  is  for  a  tube  with
an  averaLge  ignitor  voltage  drop.     The  following  formula  should
be  used to  determine  the  value       of the  required  series  re-
sistance.

Series  Resistance  (Ri)  =  Ebb-Ei  (megohms)
15o

where  Ri  =  Tc)tal  Series  resi§tance
Ebb  =  Open  circuit  supply  voltage
Ei  =  Average  (center)  ignitor  voltage  drop.

At  least  0. 5  megohrns  of  the  total  should  be  located  as  close
a,s  possible  to  the  ignitor  top  cap  to  prevent  ogcill.a,tion.

-REI-i'-
I-_      /z`   -~Note  5  -rfe  -I-,L-         r a -I'fi``?`      I ---- +fi  --+  Note  4  +6,Tl

I.,,,I.iI,
_,5`J     =,ADJ

I-®-  :
=!=

#I?;Fn=:=-Bil=_:_i+
;I           5.494±.030
TIT_TI3_.________I__
K            I  5.a.,lr)±.0,8
i=T-5:Tri3-i:6i-S-
ir_|r;06,.a-±.Crl,i____

E-_=T:;--g::gE:J-i-:
R~::-          1.718±.015

=:_:-I7?  _ _ _ __ ____]]
|j--T=|_12_5__  __    _____     _TyT_yr.i=:+i5_E===___+_
I.'/`:-             1.250

ir___-i_.2.jb____. _  ____           __
E=4_I/8_____I_I___i
Z           3.2f5   `:ax.-A-F`- I  ~+ I -. 7 ? 5  - I.Ta-x-T -------

TF -a . il?-2------------
L=_,__-=_I:,_,,_,__I_.il_I_a____J
A=i.'-      2.500±.010
i:iT`r`T-5.-.=`06-i-.o-lo---------
rfr+-2.255-i.O'io

¥T±i%=3-£|EF±:-i-=4-_H.::_:=g±

Note   1:-Exhaust   tube   'r.list   r`ot   extenQ
beyon'J   flant,\e   more   than   I/4   inch.

Note   2:-'„oven   braid   gasket   anchored
|              or   solderc'i   to   t,h+e   tube.

a     ,::i; i;;s,;ii:;+i:;i;b`,;`::::,rlf?:;,-`:::t ,.



BOJV`AC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
JUHE  20,  1956

Required for
JAN  Marking

(d)  Package  Group  I;              ------
Carton Size  N

G=10

0znit

25°;  Note  3

Note  4
F=  3200±O.1%Mc.    B/Yo:  -0.05        +0.05
Note  4

F=  3200±O.1%Mc;     a/Yo   :---           0.05
Note  4

po=Z0kw;                                   t   :  ---           lo  8ec.
m=.  001 ;
F=  3350±3"c;
Note  2

See  Firing  Time        Lo®®   :---          O.8  db

po=20kw;                                        or  :---            I.15
tp = I.  0=10%H8 ;

prr= 1000±10%;
J  = I.  05  max;
F=  3300±33Mc.

Cycles  :  I               ---

Group  c                      CycleB    :  10             ---

po=750kw(min.);                 t   :  1000        ---bra.
Du=0.  001 ;
J  =1.  20(-ax. );
F=  34Z5±25Mc;
Group  D

Equivalent
Conductance:            a/Yo     :---         0.I
Tuning  Su8 -
ceptaLnce:                       B/Yo      :-0.05     0.05
FiringTime                          t   : ---          10

RIIIIIIIIII
A-

DiiiiiiiE

I-.:

--                 fl                    =.

`Fj

'H,
+ ''A„

\[=
view   at   tlA''

!` `-LJ              LL
--:`==_-

1111-i   EEaiiiHim   - E aI

Note:-Gas'/_et   si\ipplied
per.   189-JAW

Ref. Dimension
A 5/8   :\,fax._a

I-7/8_Max,
C ±48Ltry64
D 0.297±.020I 0.-6-6--5-±-.`015
F 5.2'25-I,I-ax.
G 3_.2_1_e±.015
H 2.T55dr.oio
J i.125 ± . 00 5
K I.723   :`fax.
L I   718±.015
M 7EHSj=il5±
N 2.506±`.010
P I:;ircr=:5T05
• 4-i-ifei-764
R 3.000±.015
S 7/32±1/64   Dla.

4   Holes
T I-1/2 ±1/64
W 3.000±.010
X 1.5oo±Tolo



BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
JUNE  20,  1956

Dimensions:    Per  Outline

Mounting:          Per  153  JAN

Rating 8 :
Transmitter po.
Altltude

fi

Conditions                                          Min.        Max.

Required for
JAN  Marking

(d)  Package  Group  i;               ------
Ca.rton  Size  N

G=10

Omit

25°,  Note  3

Fo=3400Mc.Note4         CL:---           5.5

F=3400±0.17oMc.     B/Yo      :-Ci.05       +U.C15

Note  4

F=3400±0.17oMc`   a/Yo      :---           0.05
Note  4

po=Z0  kw;                                       t    :---            1'J   see.
Du=0.  001 ;
F=  3350±3%Mc;
Note  2

See  Firing  Time            Loss:  ---          0.  8  db

po=Zokw;                                                cr   :--I               1.15
tp =  i  .  C ± i 0 ,7oLI S  ;

rrr=10uO±lu%;
o'  = I.  I/5  max;
F=   330Cl±33Mc.

Cycles      :i                 ---

Groupc                      Cycles       .10              --~

po=750  kw(min.)                    t       1000         ---hrs.
Du=0.  001 '

i  = I.  20  (-a-x.  ),
F=  3425±25Mc;
Group  D

Equivalent                  a/Yo      :---          0.i
C onduc tanc e :
Tuning  Sus-
ceptance;                        B/Yo      .-u.05     0.05
Firing  Time                           t   :---           10

iiHraiiiH
r\
!_---J

=-.-,--i---,-.i±+.:- ',8::I:::e/g=£= €\, ©,
•T •--.,.                                        -.i  i- i+--II-_J J`JI,x fr

j'f,i___i_I
£ ia- -\

Ref. Dimension
A 5/8  :bx,
8 1-7/8   Max.
C I/8±1/64
D 0.297±.020  ,
T, 0.065±.015
F 5.223   :lax.
G 5.218±.015
H 2.250±.010
J I.125±.005
K I,723   :,Iax,
I, 1.718±.015
M 2-5/8±1/64
N 2 . 500 ± . 010
P I.250±.005
a 4-1/8±1/64
R 3-000±-015
S 7/32±1/64   Dla.

4   Holes
T 1-1/2 ±1/64
W 3.000±.010
X 1. 500 ± . 010

Outline  used  for   following  tubes:-

1844        5792        81,-40
1852         5793        BL-   41
185 3        5921        BL-6 sO
1856        5922        BL-660
1857        6024
ATR-387     ATR-387A



n
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Dimensions:   Per  Outline

Rating s ,
Transmitter  po
Ignitor  Open  Circuit Supply  Volta,ge
lgnitor  Current
Altitude

Recommended  lgnitor  Opera,ting  Current    150u.Adc    (Note  8)

Pack in  sealed water-proof bag.    If an  opaque  bag  is  used,   the  type
number  shall be  sta.mped   thereon®

4.11                       IJife  Test:

Omit

(d)  Package  Group  1;              ------
Carton Size  V

25°;  Note  3

a-`  = I.  05   maLx.  ;

Fl=   3100Mc;                               a-:---            I.60
F2=  3300                                         o.   :---            1.40
F3=  3500                                         a-:---            1.60

o`.`  =l.  05max;                               a-:  ---            I.90
Note  4

F=FZ;                                       Li   :---          0.7  db
IZ=OLLAdc

lz=200u,Adc                      ALi   : ---         0. 3  db

Note  5                                        t   :---          5  8ec.

Iz=200HAdc                        Bid    :-Z50        -400Vdc

F=F2;

:,O==io,O=lfiw,
tpl=l.  0±.15prs;
tp2=0.  5±.15H-a;

prr=1000  pps;
Iz=Z00HAdc

Leakage  Energy              Ws : ---         0. 3  erg

po=50kw                                         a.  :  ---            1.15
tp= I.  OHS ;

prr = loo 0pp s ;
F=F2;  Note  6

po=750kw;
F=  3425±25Mc.
tp = i.  0 LLS ;

prr=1000;
Iz=200pAdc;
Noteg  2,    7

po=750±107okw                        t   :  500           ---hr8.
tp = I.   OH-S ;

prr= 1000;
F=  3425±Z5Mc;
Iz = 15 0 -2 00HAdc ;
Group  D

Recovery  Time;                   t   :  ---          30  HS
Flat  Leakage  power;   pf   :---         50  mw
Spike  Lea.kage
Energy;      a,nd                       Ws:---          O®3  erg
Insertion  I.oss                  Li   : ---          I.2  db

BOMAC  LABORATORIES,  lNC.  I  BEVERLY,  JV\ASSACHUSETTS
Jul.I:  27,  .956

References  and notations  are  from Military Specification,
Electron  Tubes,   MIL-E-1C,   3  October  1955.

The  loss  of  signaLl in the  tube  at the  specified time  after the
Start of the  trarismitter pulse  BhaLll  not be  greater  than  3  db
in  excess  of the logs  at  800-1000Hs  after  the  pulse.

Anvil per  drawing  l88-JAN.

The  input  standing wave  ratio  shall be  meaLsured at intervaLls
of  30Mc  from  (Fl-30)Mc.  to  (F3+30)  Mc.    At no  frequency
in the  interval  shall the VSWR be  greater than the  amount
Specified.

Tbe  igriitor  power  Supply  shaLll have  aLn  open  circuit  voltage
of  600  Vdc  negative  with  respect to  the  tube  body.    The  ignitor
series  resistance  shall be  I. 60  megohms.    The  ignitor  must
fire  `irithin the  specified time  after  application  of voltage.

With  a load  sta]iding  wave  ratio  of less  than  1. 05  the  voltage
Standing  wave  ratio  produced by the  tube  shall be  less  than the
amount  Specified.

The  recovery time  shall be  measured after thirty minutes  of
operation under  the  conditions  specified.

The  recommended igliitor  operating  curreDt  is  for  a  tube  with
an average  ignitor voltaLge  drop.    The  following forlnula  sbould
be  used to  determine  the  value  of the  required Series  resistance
Series  RegistanceRi)  =  Ebb-Ei   (megohms)

150

where  Ri  =  Total  series  resi8taLnce
Ebb=  Cxpen  circuit  supply  voltage
Ei  =  Average  (celiter)  ignitor  voltage  drop

At least  0. 5  megohmg  of the  total  Should be  located  ale  close  ale
po98ible  to  the  ignitor top  cap  to prevent o8ciuation.

-,      1            rJ

:-  -  _-=i-li=
__  u,   :_   I

i::-.i----_.i_

LT=

iEEii
Not,e   1:-Exhaust   tube  must   not  extend

beyond  flange  nor.e   than  I/4
inch.

Note  2:-Gasket   anchored   or   soldered
to  tube.

}iote   4:-Edges   =:lay  be   rounded.
}!ote   5:-Rhodluni  flash  over.   silver

:Tote  6:-i:i:ii:o::t¢!§::;Pap.ly  t°
Note   7:-C-asket   per   dra .,.,ling   l89-JATi.



I)OMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
Jul,I:  19'  1956

Dimensions:    Per  Outline

Mounting:         Per  l53  JAN

Rating s :
Tra,nsmitter  po`
Altitude

(d)  Package   Group  I;             ------
Carton  Size  N

F=50;   G=10,    t=60

Omit

F=2800±.  i7"c                  QL:  ---          5.5
Note  6
F=2800±O.1%Mc       B/Yo     :-0.05      +0.05

Note  6

F=   2800±0.1%Mc.    G/Yo      .---            0.  05
Note  6

po=50  kw;
tp = 1.  0± 10 7o+ s ;

p r r = i 0 0 0 i i 0 7o ;
F=  2750±3%Mc
Note  3

pO=20kw;
tp = 1.  0± 107oL s ;

prr= loo J± 1 u %;
6-=1.  05   max.
F=  2800Mc±5%

Note  5                             Cycles     :  1                 ---

Group  c                       Cycles    :  10             ---
Notes   2,    5

po=750kw(min.)                   t   :looo        ---hrs.
Du=0.  0008;
a,  = I.  zo   (rna.x.  ) ;

F=  2800Mc±5%;
Group  C;  Note  4

Equivalent
Conductance:             G/Yo       :  ---           0.I
Tuning  Su§-
ceptance:                     B/Yo        :-0.05     0.05

EiiiiEiiii ifi-iii'r`I_J
View   at   "A''

IEI
-            J},-

+---

+i-
_ I?                   Ja--

EEJELiiiE!

Ref. Dimension
A 5 / 8 `j,FX ,
a 1-7/8   ldax.
C 1/8±1/64
D 0.297±.020I 0.065±.015
F 5.223   I.lax.
G 3.218±.015
E 2 .250 ± .010
J 1.125±.005
K I.723   :fax,
L 1.718±.015
M 2-5/8±1/64
N 2 . 500 ± . 010
P I.250±.005
a 4-I/8±1/64
a 3.000±.015
S 7/32±1/64   Dia.

4   Holes
T I-I/2 ±1/64
W- 3 . 000 ± . 010
X 1 . 500 ± . 010



Dimensions:    Per  Outline

Ratings :
Transmitter  po
Ignitor  Open  Circuit Supply  Voltage
Ignitor  Current
Altltude

Recommended  lgnitor  Operating  Current    150LiAdc  (Note  5)

Pack  in  sealed  water-vapor-proof bag.    If  an  opaque bag  is  used,   the  type
number  must be  stamped thereon.

3.1                         Qua.1ification                   Required  for
ApprovaLl:                          JAN  Marking

4.5                        Holding  period:             t=168  hours

4. 9. 6                *Glass  strain:

4.9.18.i.  8      Carton  Drop:                    (d)  PaLckage  Group   1;
Carton Size  V

4.9.19.  2      **VibraLtion:                               10  G

------          **Insertion;                          Note  I

4.18.18              Voltage  standing           €  =l. 05max.  ;
Wave  Ratio:          ,           Fl=Z689Mc.

FZ=  2802Mc.
F3=2939Mc.

4.18®  18        **Voltage  standing             ®'=1.05;
Wave  Ratio:                     Note  2

a

a
t   :---          5  eec.

Iz=200HAdc                                       -Z50        -400Vdc

F=F2;Po=200±10kw;       Wi  :---          0.4  erg
a,.,  = I .  I in ax ;

tp I = I.  0±.  15 lJ,a ;
tp2=0.  5±.15LIS;

p r r= 10 0 0pp s ;
Iz=ZO0HAdc.

Ws:---          0.3erg

Po=50kw;tp=l.OHs;              a-:  ---            I.15

prr=1000pps;  F=F2

po=750  kwnom;                     t   :  ---           15H.8
F=F2;   tp=l.  OHS;

prr=1000  pps;
Iz=200LiAdc;  Note  3

po=750kw±107o(min.);       t   :500           ---hrs.
Du=.  0008,   F=FZ;
Iz = 15 0 -20 0 +Adc ;
Group  C

Recovery  Time;                   t   ;  ---          30  Ls
Leakage  Energy;            Wi  .---          0.4  erg
Spike  Leakage
Energy;  and                        Ws  :  ---          0.3  erg
Insertion  Loss                  Li   :  ---          I.2  db

Note  i:              The  tube  shall be  capa.ble  of being  inserted and  removed from
its  seat  a  minimum  of  15  times  with no  deteriora,tion  in the
tube's  electrical  characteristics.

Note  2:              The  input  standing  wave  ratio  shall be  measured at intervals
o£  30Mc.   from.(F1-30)Mc       to  (F3+30)Mc.     At  no  frequency
in  this  interval  shall  the  VSWR be  greater than  the  amount
specified,

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
JLINE  27,  1956

The  loss  of  signa.1  in the  tube  at the  specified time  after  the
start of the  transmitter pulse  shall  not be  greater  than  3  db
in  excess  of the  loss  at  800  to  loooLLs  after  the  pulse.

References  and nota.tions  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

The  recommended  ignitor  operating  current  is  for  a  tube
with an average  ignitor  voltage  drop.     The  following  forrnula
should be  used to  determine  the  value  of the  required series
r e s i s tan c e .

Series  Resistance  (Ri)  =  Ebb-Bid  (megohms)
150

where  Ri±Ibtal  series  resistance
Ebb  =  Open  circuit  supply  voltage
Bid  = Average  (center)  ignitor  voltage  drop

At  least  0. 5  megohms  of  the  total  should be  locaLted  aa  close
a8  po§sib`1e  to  the  ignitor  top  cap  to prevent  oscillation.

Rii=@1r-
\1'

I-I+    I+    +.-I

@/ I +@©-+
±HEiEEEH

-fi T    +-@-- :
ITT-_-

_i.==

J\
-¥¥3 LREL%

ELD:-¥#:Fad

EEHEEE
Engg=E3-E
ET-::::i:T:I:-:-:
W           0.297±.020

==___I
I-EN

iE=T-7Z3-€_=D-i_-ai-.i-iQ_iz_o_res
I-:i        1.J\i'ithin    .015   of

T}:.--    each  other
_AL]2i_`._2E/_a___--,i==_T=

¥?;:   ,,3(:Sin  .=5-i=
F--each  ot,herTrfe;rT37i6  I .---I

¥:i_#¥±-¥Q--i
AIL-):-       3.750±.010

TffI_-9/-Tf£--I_I:::

Tot3eT;;Trtr.:=[:=cs_:   :,:::  ¥#::   =7Z   ::.:_:+:a

I-ote   2:-T,roveri   br'aid   ,Casket   anchored
or   soldered   to   the`tu`3e.

I-ote   4:-lI;d,f-es    ri_ay   be    rounded.
?io=e   5:-Rhodiurri   flash   over   silver

Tot:L%?±r5i:,:::::`:: iT  and r6` to  outside
of   ,`  asket .'.`o,a   7:-Gasket   per   dra`w'iri3189-JA[\-.



DlmenBlons :          Per  outline

Ratlng8:               Open  clrcult      Ignltor
Ignltor  volta`ge      Current

Mln. :                  -700Vac                       loQiiAdc
Max. :                -looovdc                       200prAdc

Fr equency         Amb 1 ent
Range                 Tenperatul. e

27ioMc.             +;35:8
2390Mc .

Ref .                   Test

3.I                  Quallflcatlon
Approval :

4.5                    Holding  period:

4.9.18.i.8     Car.ton  Drop:

4.9.19.2       *Vlbratlon:

4.18.2             Ignltor
Voltage  Drop:

4.18.I              Ignltol`
Ignltlon  Tine :

4.18.3           *ngnltor  oBcll-
1atlon i

4.18.6              Tuning  Range :

4.18.4.1     **InBel.tlon  I®ss!

4.18.5.1       tllgnltor
Interactions

4.18.10         +Spike  Leakage
Ene=.8y I

Condltlon8

Requil.ed  for
JAN  Marking

t=168hourB

G=10;   Note   1

11=10qudc

Ebb=675Vdc;
I1=10quAdc

Note  2

Note   3

E;?:o8aoHc.;

Note  5

;:i;;fl!:;

inn,       Max,

Eld :415          525Vdc

t:---         58ec.

F : 239o       27lone.

L1:---         To  bo
Bpeclfled

4 L1 i---         O.3dti

a :---         O.3erg

®

a 4.18.11         .Flat  I,eakage
Power i

4.18.15.I    .Recovery"e!

4.18.14.1..Frequency
Temperature
Effect '

4.9.10             Tenpera¢ure
Cycle '

4.9.10          ngenperature
Cycle :

4.11                  Life  Te®t:

4.11.4             I,lie  Teat
Ehd  Polht:

prrlloco;
I1=loquAac

See  Spike
I,eakage  mergy

!#¥i¥i8;ji;
I.24oo±iore .

pf '---        5Ctw

t s---         apB

4F:   O             -10Hc.

CycleB=   I            ---

Temperature         Cycles :  5           ---
5;#8  io +icooc

I1=20qudc;
aroop  C

Ftecovery  TIJDe;               t :---          3|18
Spllce  Lea]ca.ge              VB !---          O. 35erg

E::8Z:aknge             pf :---        6om
Povel.

Note  1:    There  Shall  be  no  evidence  of  8horta  of  the  lgnltor
electrodes  a8  1ndlcated  by  a  Short  lndlcator  during
vlbratlon .

Note  2:    No  tube  shall  require  more  than  5C)pAdc  lgnltor  curl.ent
to  pI.event  relaxation  oBclllatlon  of  the  lgnltor  current.

Note  3:     The  tube  shall  cover  a  tuning  range  from  leBa  than  2390Mc
to  more  than  27loMc.     No  tube  Shall  require  leBB  than
5  complete  tul'n8  of  the  tuning  screw  to  cover  this  range.
AB  the  tuning  Screw  18  turned  through  its  complete  range
the  transmitted  power  Shall  Bhov  only  one  peak.

Note  4:     The  tnsertlon  Lo8B  Bpeclfled  refer.a  to  the  db  lo8B  of
pover  incurred  ln  a  transmlsslon  line  due  to  the  lnBer'-
tlon  of  the  tube  plus  its  loops.

Note  5!     TeBt8   Shall  be  made  at   2700floMc.   with  I1=10QPAdc.     The
attenuatlon  shall  not  vary  more  than  the  amount;  specl-
fled  with  the  lgnltor  cur.I.ent  8wltched  on  and  off .

BOJV`AC  LABOFtATORIES,  lNC.  -  BEVERLY,  AAASSACHUSETTS
JUNE  29,  I9S4

LiEiii

©1/_I

I?EF DIMEuslous
A.. .Geo  DIA
JB 2,/2  ±  I/,a,
C .Ie9e   N/N
D .4G6I . 3ie D  ±oo2.
F=, I  .   I  14
a.~ . 260  D/f) .  Now
H* I  .r75]O   D/a    ±010J / ,G  -20    N.F=  -
K ia8/3f}      ±l/gr2
I-, I  a/s2,        I  I,,SZ
rl, 9 '/S2.  i)PPBC/A .
~ I/'G   MAX.



BOJVLAC  LABORATORIES,  lNC.  -  BEVERLY,  JV`ASSACIIUSETTS
JVIARcl1  10,  1955

DimensionB:    Per  Chitline

Ratings:            Ctyen  circuit  lgnitor  voltage
Min. :                                   -750  Vdc
Max.  :                                   -1000Vdc

3.I                      Qualification
Approval,

4. 9. 6                *Gla8B  straln:

4.18.I                Ignitor  Ignition
Tilne:

4.18. 6                Tuning  Range:

4.18.  Z                Ignitor  voltage
Drop:

4.18. 3             *Ignitor  oscill-
ation:

4.18. 9               Peak  Leakage
Power:

4.18.15.  2  **Recovery
Time:

®

a

Note  3

Ii=10OLIAdc;
Note  4

po=50kw;
tp=0 . 5r. ;
prr=1000;
F= 3300cO. 5"c;
n=100rAdc;
Note  5

n=2oopAde;
Group D

Po/Di   :  ---         Z5mw

t   :---         5p.

Note  I:       RefercnceB  and not.tion.  arc from Millt.ry Specification,
Electron  Tube.,   NIL-E-lB,   2  May  195Z.

Note  Z:       See  ml,-E  Specification for type  1827 for  equipment.    The  Tube
8hall  cover  a tuning  range from  le8a  than  Z600  Mc  to  more  than
3000  Mc,    No  tube  Shall  require  le8a  than  5  complete  turns  of
the  tuning  Bcrew to  cover this  range.    AB  the  tuning  8crew i8
t`imed through it8  complete  range,  the transmitted power  8hall
ehbw  only one  dip.

Note  3:       No  t`ibe  Shall  require  more  than  50  LiAdc  ignitor current to
prevent  relaxation o8ciuation of the ignitor  current.

Note  4:        The  leakage power  8hallbe  measured  after  a 8helflife  of  7  days.
This  teat  8hall be  made u8ing  0, 5Lie  p`il8e8  at a  repetition  rate
of  1000  pul8eo  per  second.    The peak RF power  8ball be  5  kw,
and the  frequency  Shall be  3300±0. 5%Mc.     The  peak leakage
power  Shall be  averaged over the pulse  length.

Note  5:        The  lo88  of  BignaLl  in  the  tube  at  the  Specified  tilne  after  the
tran8Inltter pulse  Shall not be  gI.eater  than  3  db  in  excess  of the
lo68  at  800  to  1000  v.8  after  tbe  pulBe.

PEE DiriENsious
A I . oGt2   i .ooe>
a I.OC)O   ±  .OC€
C- •500
D*. .486
E** • t2So  -+ . oo2
F-+, I/g2.  AepRex
G,* .4S9
A ll/sr2    +,/8-a
J* .lot   ± -a,5-
K .r71I     i.015-
L* . C)cO  APPFItx
tl* .125   HIN
N* .099  HIN
F+, 34  I ,/s£
a.~ S/4  i ,a2
P* I,/4   i  ,g2
St' 7'/8  HA^
T* . 070 „/„
lJ+* 4S,64
V I 'Va   t i48 -0
lJ' I  I/39±   MAX
X .OrTO   Nl„
Y* i ', I a
Z . 040 HI N

AA|, /a  I  4,G4
F,  E3  ` €7lG   MAX



BOJV`AC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS

July 9,  195.

Dlmen81onB :         Per  outline

Rat±ingn: :              Open  c1=;;#a:gnltor  voltage

Max. :                              +looovdc

Ignltor  Current
loQu&
20qua

ES£. (Not;e   1)          E±!£                        CondltlonB

3.1                   Quallflcatlon          Required  for  JAN
Appro val :                   hirklng

4.9.6             *GlaB8  Stl.aln:           -----

4.18.I             Ignltor  Ignltlon    Ebb=Jt;75Vdc;
Time :                               I1=200/iAdo

4.18.6             "nlng  Range:           NoteB  2,   3

4.18.2             Ignltor  voltage       I1=109iAdc
mops

4.18.3          .Ignltor  oBclll-Note  4
atlon :

4.18.9           PeakLeafage           #::##d;;
Power I

4.18.15.2..Recovery  Time i          po=50kw;

;?:i#.5¢Mc;
!:;:%d8;

inn,

€'---

Eld,200

porfu I ---

tl---

rm,

5.00

35Ovdo

25q„

5r.

4.11                 nfe  TeBti                 :=:8q!;Ado;                   tl2cO        ---hz'e

4.1|.4          i::ep:i::,              Recovery Tine            t~       2qu.

Note  11      See  mlltary  Speclfloatlon,  Blec¢ron  Tube.,  MII,-I-1B,
2  May  1952.

Note  2€       See  Mn-E-1,   in  "be  JAW-lE£7,   foz.  equlpnent.

N°€e  3!     gem:::et£:}3o88#::  &N:u::bng :¥: r::EL::a:e::a:#°°M£

Eec:E:I:::ikur::r#!:et#::dngt#::h€:t:o:::p::::range.

T8::o?i
range  the  tranonltted  power  Shall  Show  only  one  dip.

Note  41       No  tube  Eihall  require  more  than  50)iAdc  lgnltor  current
to  prevent  relaxation  o8clllatlon  of  the  lgnitor  current,

Note  5!       me  leakage  power  Shall  be  measured  after  a  Shelf  life

i;g#i;;i::rBif;i:ff!¥:iE¥;:,Bfiqfi:;!8:§;ii:;;
over  the  pulse  length.

Note  6!      me  lo8B  of  Blgnal  ln  the  tube  at  the  8peclfled  tine

#:elnth=c::r:F:i:rig::8:t88%i]t:a:o8agr#::::k:n
pulse.

C

A

IGNITORNCITE-3

a

I)

GIE

iGN P
Z

a
KJM Y

t

I: Wv

TEE:NINAL

I?EF. DINENsloNS
A I .oG>2   ± .ooe
a I . c]cro   ±  . c>cS
C,+ .GOO
D*« • 4ee>
E.. • 2So  ,~+ . oo2
F+, I/a7L  APPRcix
G|` .4e9
H I//s2    +I/e'-o
J* • /0€   ± `c>,s
K .r77l      i.C)15-
L* . oo4  zjppE.a;ir
M* . / 2f „/~
N* .099  WIN
P,,€J4    ±  ,,9t2
0'* a/4  i ,32
P| i/4   ±  ,,2
St* 7/8  HAL
T'J( . 070 „/U
L/,. 43/64
V I I/4   + /"a - a
LJ' I  I/37L   HAy\
X .C)YO   NIN
Y* r,/,6
Z . C)40 HI N

AA*, a?   I   ,G4
A6* €7,c,   MAX



REtter po
Altitude

Dimensions :      Per.   Outline
Mount   per'   153   JAN

Max.
756  kw---  ft

Ref.

4.9.6

4 .18 .13 . 2

4 .18 . 25

4 .18 . 26

4 .18 . 27

4 .18 . 28

4 .18 .19

I   Glass   Str'ain

*Jr   Loaded   a

Tuning
Susceptance :
i€Equlvalent
Conductance :

Firing  Time
Test :

F=FO±O .1¢
Note   i
F=FO±O . |¢
Note   I

pO-50   kw;

;:::i!;5#;
Note   1
Note   4

See  Firing
Time

*i+   High   Level            po=20   kw;

I::tag;esi::!: :    i:,::i!;5;!![
F=2800Mc±5¢

*Recovery  Time        po=500   kw;
Note   5

4.18.17.i        Temperature                Note   2

4.18.17.3        Temper`ature
Cycle   Test:

4.11

4 .11. 4

Note   3:

Note   4:

Note   5:

A

B^o-o.05            0.05

G/YO---                   0.05

t:--                   10   see.

Loss:-               O.8db

a,:--                 1.15

t:---               15   us

Group   D                             Cycles:50      -----

po=750kw   (min)           t:   500             ---- hr's.

i:,::;:g:!!;g.,
Gr.oup   D;Note   3

Equivalent                G^fo---            0.i
Conductance :

Tuning   susceptance:   BAfo-O.05          0.05
Recovery  Time                 t: ----                  30  us

BL-4O
Fo=2850   Mc
Mount   per.  drawing
153   JAN

f%;± :f:i;;y5;;g?  892%?yA?E38?i, L5S;3, LE::4oL::3iL_4i
made   during   the   same   two  weeks   period  will   be
evidence   that  all   the   gr'oup  meet,   t,his  requlr.ement.

Life   test  of  BL-40  or.  BL-4l   shall  be  evidence   that
bot,h  types  meet  the   llf`e   test  requirements.

This   tube   shall  be  mounted  as   ln  Note   1   and  followed
by  a  matched  load.     The   tube   shall  fire  within  llmlt,
speclfled  af.ter'  appllcatlon  of   r.f  power..     This   test

:?a::ag:  8irf::::da::e:e::; 3r::I:u:i:::c:#::?g  and
With   the   tube  mounted  as   ln   the   Test   Clr.cult   "P",

:::::::g::g  ::|g:d:i::#  ::n:o88!:5¢Sfr?o?o¥6o5.%. |5
±3¢.     The   distance   bet,ween   t,he   posltlon  of   the
mlnlmiun  in  the   un fired  condition  and  the  position  of
the  minimum  after  the   specified  time  inter.val  after.

:::b¥:gn:::::LP:i::LSE:L±858  i:==¢tF::  gL9Zopg.     The

BOMAC  LABORATORIES,  INC.  -  I)EVERLY,  MASSAcllusETTS
JUNE  I8,  1956

TEST   CIRCUII   "P"

s-Band  Recovery  !±P±--4EE E±E£±

\

ifi-iiiil`iiiii
View   at   "A''

+8::'::ge95E i a,

.    _ -            _        _               _     .     I  I      I  I

EEEEEE
Note:-Gasket   s``ipplied

per   189-JAW

Ref. DiiisiiJral
A 5/8   :.fax,
a I-7/8  Max.
C ifsLar64
D 6 . 2; 97 ± . 0 20i o.6_6r.5_±.._o]5
F 3 . 2'2 5 i,raT=-
G

-3-.2-1-8iT5r5

H 2 .T5515-± . o lo
J I.125±.005
K |o723   :,lax,
I, i.718±.015
M

7zgfirflrI]-6-4
N 2.50d±`.O|0
P I.250±.005

4-1/8±1/64
R 3.000±.015
S 7/52±1/64   Dla.

4   Holes
T 1-I/2 ±1/64
W 3.000±.010
X I.5cO±.010

Outline  used  for.   follciwing  tubes :-

1844        5792        81,-40
1852         5795         131.-41
185 3        5921        BIr6sO
1856        5922        81,-660
1857        6024
ATR-387     ATR-387A



BOMAC  LABORATORIES,  INC.  -  BEVERLY,  JV`ASSACHUSETTS
JUNE  18,  195®

ELter po:
Altitude

Dlmenslons :      Per  outline
Mount   per   153   JAN

Min,
20

10,000

Ref.

4.9.6

4.18.13.2

4 .18 . 25

4 .18 . 26

4 .18 . 27

4 . 18 . 28

Test

itGlass   Str'ain

*i+Loaded   Q

Tuning
Susceptance :

i+Equivalent
Conduc tanc e

Firing  Time
Test

F-Fo±O .1%
Nc)te   i

F-Fo±O .1¢
Note   i

;i;:;i:#g;:
Note   1
Note   4

See  Fir.lng
Time

4.18.19           t.XHlgh   Level              po=20kw;

I::tag:es£:€:;      5E=±i8558¥8§;

f='2556&:±g%x.

*Recovelv  Time        po=500Kw;
Note   5

®

G/Yo ----                0 . 05

t:---                10   see.

Loss:--           O.8db

a,  :---              1.15

t: ----            15  us

4.18.17.1     Temperatul.e                Note   2
Cycle :

4.18.17.3     Temperatiir.e                Group   D                       Cycles:   50        ----
Cycle   Test:

4.11                         Life   Test             po=750  kw   (mln)        t:   500             ---- hrs

i:,::;:;:Ig;x,
Gr.oup   D;   Note   3

4.11.4       Life  Test       Equivalent
End   Point :      Conductance :

Tuning
Susceptance :
Recovery  Time

Note   3,

Note   4:

Note   5:

BL-41
Fo=2750   Mc
Mount  per  drawing
153-JAN

Oho--          O.1

84o-o.o5    o.o5

:::i;fi3!i¥!i;:§§:a:y±§E;#*::#;:;::i°;:i:'be
evidence   that  all   the  gr.oup  meet   this  requir.ement.

Life   test  of  BL-40  or.  BL-4l   shall  be  evidence   that
both   types  meet   the   life   test   requir'ements.

This   tube   shall  be  mounted  as   ln  Note   i   and  followed
by  a  matched  load.     The  tube   shall  fire  within  llmlt
specified  aft,er  application  of  rf  power..     This  test

:€a±:ag€  gar£:=:da::e:e::;  3r::I:u:f:::c£=8:?g  and
With   the   t,ube  mounted  as   ln   test   cir'cult   "P",   measure-

s:::nisp::S:  #g%h?i::  3898:]8£  :2:;k¥;=!68:ri5:3#Cr°-
The   distance   between  the  posltlon  of   the  minimum  ln
the   unfil.ed  condltlon  and  the   position  of  the  minimum
af ter  the  speclfled  time  interval  af ter  the  magnetr.on

gg:::  g:ai;58fic!:;sf::aEL843?  7\g.     The  probing  signal

TEST   CIRCUIT   ''P"

s-Band  Recovery  ±±P±--±gB  ±±±±E

iifi-iiil+iiii
view  at   "A''

EiiiiEi
3ods

G=E_=±@
lIII-in

rf,L-P,I    --9
I.I

Ref. Dimension
A 5/8   :,fax.
a 1-7/8  l'Iax,
C I/8±1/64
D 0.297±.020
E 0.065±.015
F` 5.223   ?lax.
G 3.218±.015
H 2 . 2 50 ± . 010
J 1.125±.005
K 1.723   :,Iax.
I, i.718±.015
M 2-5/8±1/64
N 2.500±.010
P 1.250±.005
a 4-1/8±1/64
R 3.000±.015
S 7/32±1/64   I)1a.

4   Holes
T 1-1/2 ±1/64
W 3.000±.010
X 1.500±.010



Dimensions:   Per  O`itline

Ratings
Open Circuit lgritor  Voltage
lgnitor Current
Ambient Temperature
Weight  (approx. )
Trar!8nltt®r  po

a

a

+

4lecorrimehded lgnitor  Operating  Current  150+LAdc  (Note  7)

Packing:    To be  Specified.

4. 5                      Holding period:

4.9.18.1.8      CartonDrop:

4. 9.19. 2        *Vibration:

4.18. Z                Igritor
Voltage  I)rop:

4.18.I                Ignitor
Ignition Time :

4.18. 3            *Ignitor  oscil-
lation:

4.18. 6               T`ming  Range:

4.  18. 4.  I     **InBertion  IA8B:

4.18.5.I        *Igritor
Interaction:

4.18.10          *Spike  I.eakage
Energy:

4.18.14. I  **Frequency
Temperature
Effect:

4. 9.10              Temperature
Cycle:

4. 9.10            *Temperature
Cycle:

4.11                     Ijife  Test:

4.11.4               Life  Test
End Point:

t=168  hours

G=lo;  Note  2

Ii= 100t`Adc

Ebb=  675Vdc;
Ii=looHAdc

Note  3

Note  4

r=  z885±O.  i%Mc;
Note  5

Ncte6                               Ahi   :---         0.3db

F=  2885±5%Mc
po=4kw  (min. );
tp I =0 .  5±0 . 0 5iiB ;
tp2=0. 25±0. 05ii8;
prr=|OOO;
Ii=100LLAdc

See  Spike
lrfeakage  Eiiergy

F=  Z885±5*Mc.
pO=2kw  (min. );
ty I =0 .  5±0 . 0 5y.e ;
prr=1000;
Ii=|00rAdc

F=  2800±O.  I*Mc            AF:0              -loMc.

li=2oorAdc;
Group  C

Recovery Time;
Spike  lreakage
Energy;
Flat Leakage
Power

t   :ZOO           --.bra.

t   :---          3ws

WB:---          0.  35erg

pf   :---         6Omy

Note  I:             References  and notationo  are  from the  latest  iBoue  o£  Military
Specificatioa Electron Tubes,   ML-E-I.

Note  2:             There  ehall bc no evidence  of Bborte  of the ignitor  elcctrodc.
ae  indicated by a Bhort indicator during vibration.

No€e  3:             No t`ibe  ehall  require  more than  50}LAdc  ignitor  current
to prevent  relaJ[ation oscillation of the lgnitor currmt.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

A^ARCH   26,   1957

Note  ,3

The tube  Shall  cover  a tunirLg  raLnge  from le88  than  2770  Mc.
to more  than  3000Mc.    No tul]e  8han  require  le88  than  5  com-
plete turns  of the tufling  Screw to  cover  this  range®    A.  the
tuning  Screw ie turned through its  complete  range the trani]-
mitted power  ohau  Dhow only otLe  peak.

The ln®ertloa I-88  Specified refers to the  db lo88  of pow.I
incurr.a in . tran8mi8aion liae  due to the insertion Of the
tube plu it. loops.

T®.t®  Shall be  made  at  2885±0. I*Mc.  with li=100pAdc.    The
attenuation .hau not vary more than the amount  Bpecified
with the ipitor  current switched oa and off.

The  recommended ignitor operating current i8  for a tube with
an average igultor voltage  drop.    The fouo`ring formula
Should be  used to determine the value  of the  required series
rc 8 i Stance .

Series  Rcai8tance  (Ri)=  Ebb-Ei  (megobm.)
150

where Ri=  Total  Berie8  re8i8tance
Ebb=  apen circuit  Supply voltage

Ei=Average  (center) ig"tor voltage  drop.

At least  0. 5  megohm8  of the  total  reBiBtance  should be
located as  close  to tbe top  cap a8  poB8ible to prevent oscilla-
tion,

I

E

grlA

f

•rl •r©

D

J1

II

I,1'I

Ilk(!M

C I

)
I I

I

I

'IIH      9    i

1

REF. t> I w E rfe ; c u€
A.. .G,80   D14
a 2'/2  t  I/,a,
C .189F3    ~/N
D .4G6
E 3ie a  ±ooz
i=, / .  / /4
G., .  2€C)   DIA -   ~o A/
H* I  .rys;a  Die    ±oio
J' r7/|c-20   NF:-
K /  ag/32      i -77i9;9
~, I  a/92         I  ,/gJ2
H* a 7/'/€2  ,LP€ia>^ .
AJ C//a   MAX



FLating.:   Tram-mitter po    Cben circuit lgnitor supply voltage
lo  kw  (min)              -500  to  -TOO  Vdc

3.I                       Chialificatiozi
Approval:

4. 5                     Holding period:

+. 9. 6              rgl&.. Stralzi:

4.9.18.I.8     Carton Drop:

4.9.19. Z      **Vibration:

------            Th.ertlozL:

4.18.18            Voltage  standing
WaLvc  Ratio:

R€qulred for
JJIN mrhig

t=168 houri

a) Package Group  I;            ------
C.rtoo Size V

loo

Note  2

a

a

A

4. Ie. 4. 2      +h.ertLo. IA..:

+.Ie.5.I      *  I8nltor htcz'-
|ctloa:

4. Ie. I              Igrltoz. Flrlng
TLzne :

1. Ie. 2             Ignltor volt.ge
Drop:

I.18.10           Spike  L.alage
Energy:

4.18.19       **HlgbL.vel
Voltage St.nding
W.ve  Ratio:

4.18.15.I      *Rccovery  Time:

=1. 05-;
*F=  2664Mc.
Fl=2689
F=  Z714

*r=  Z739
*F=  Z764
*F=  2789
F2=280Z

*r=  2839
*F=  Z864
*r=  2889
*r=  Z914
r3=2939
I. 2964

r=F2;
I`.Op^de

b=2oopAde                   All  : ---        o. 3db

Ebb=600Vdc;                        t   : ---         5..c.
m=l . 6Meg

I.=2OOpAde                     Bid   : -25o       -4Oovde

F=FZ;
po=200±10kw;
a,r,= I . I - ;
tp I = I. 0*.15r. ;
tp2=0. 5±.151`. ;

prr= 1000pp. ;
Iz=200HAdc

po=50kv
tp = I. Ov.. ;

prr=1000pp.;
r=F2

po=750kw;  nom;
F=F2;
Jfu=. 0008;
Iz=2ootLAde;
Note  3

t   :---            15tLe

po=75okviio"rfu);       t  : 5oo
Jin=. 0008;
r=F2;
Iz=150-ZootiAdc;
Group D

Recovery  Tlme;                t  : ---         3qu.
I.eakage  Ezicrgy;            Wl  : ---         O. t.rf
Spite  Leakegc
Energy;                                W. ; ---         a. 3eTg
and h.ertion Lo..        Li   : ---         I. 2<n>

BOMAC  LABO.ATO.Its,  lNct  -  BEVER[Y,  A^ASSACHuSETTS

AUGUST   2.   1956

Note  I :      kefez'coc...nd notrtlon..re from I(ilitary SpecLficatioti,
Elec.ron T`ibe.,  l«l--I:-lo,   3`OCSd66F,1955.

Note  2:       The t`Lb..hall be c.pablc Of being ln.erted and removed from
lt.  .®e.I . minimum of  L5  time.  `irlth no deterlor.tion`in the
t`ibe I.   .1ectrical char.cteri.ticli.

Note  3:       The lo..  of.igzial ln th. t`ibe lt tbe.peci£Led tine after the
•tart Of the tram.nittcr pul..  .hall not be grc.tcr than 3db
LB e=ce.. Of tbe lo.. .t 800 to looqu.  after tie pul.e.

Note  I:-"aust  tube  must  not

::::ngin::yi7£ f#h:°
Note  2:-Woven  braid  gasket  .nohor®d

or  soldered  to  the  tidro.
Note  4:-Ed8o8  my  b®  ro`inded.
Note  5:-Gasket  per  dravlng

I 89 -JA N .

R ?rTll

IiIII

Ref. Dlnenslon
A# qo-32NC-lB  4  Eel..8" Z5/8
C* 2,250±,010
in 3/16
E* 13/16
Fb 2.sO±.010
Cn 41/8
H 13/16  hi-
J 3/16  ml-K" I/8b I,sos  nhJ(,
in i,718±,015J6FT N 1,72S  ml-

. I/8
Q* a-250
R 6.610±.OcO
a I-008  EL.
T* 3.218±.015
U 5.ZZ5 in,
Y 0.065±.015

0.Z97±-020
R®f, Dfron.lou X* 7/32  Dla.  I  Eol..
AB* Wlthln  .015  a Y* Wlthla  .015  of
AF* each  o¢hor Z* cach other
AO* 13/16 25/8
AE, 2-500±.010 C, 2.250±.010
AJW 41/8 AP 3/16



Application:   Pba.e Switching Tube

Dimenoton.:   A. per outline

alounting:   Notee  8,   9

Ratinge,
Tranemitter po
Open Circuit lgDitor Voltage pulsed
lgnitor  Current,  pul®ed

Test  Condition8:    Note  10

Packing:   To be  8pecified

3.i                       Chialification
Approval:

4. 5                      Holding  period:

4.9.18.I.8     CartonDrop:

4. 9.19. 2     **Vibration:

Ignitor lgni-
tion  Time:

4.18. 2              Ignitor vo.Itag:
Drop:

4.18.18            Voltage standing
Wave  Ratio  (I):

® 4.18.18            Voltage Standing
Wave  Ratio  (Z):

Polltlon of
Short ( I ) ,

Poeition of
Sbort  (2) :

Polition Of
Sbort  (3):

F=  3400Mc.
m=O. 4ma
Note  2

F=  3400Mc.
EK=O
Po=70KW
tp=lLL8ec.  ;

prr=400
Note  3

Phaec shift (I):            Note  4

Pha.e shift (Z):            Note  5

Recovery Time:           F=  3400Mc.
EK=O
Po=70KW
tp=1tl8eC.

prr=400;  Note  6

Life  Teat:                         Po=70KW
tp=1LL'ec.

prr=400;F=3425±3%Mc;
ik=0. 4 rna
tp(k)=12tl8ec.

prr=(k)   ZOO

V.S.W.R.   (2)                          a.  :15              ---
pha.e  shift  (I)                       ±. 040"
PhaL®e  shift  (2)                          ±. 040"
Recovery  Time                   t   : ---          15weec.

BOA^AC  LABORATORI[S,  INC.  -  .EVE.LY.  ^^ASSACI+USETTS
AAAy  ie,  195.

Note  Z:             The poettion of.bort of the fired gap.ball tie  Z.105'' from
th. lnp`it facc of tie input flange within the given tol®ruc..

Note  3:             The po8ltion of.hart of the fired whdov.hau b.. 087" fz'om
the input face  Of the  iziput aange within the given tolcrmcc.

Note 4:              Tbe  8hift in pha®e from po.itioo of .hort (I) to pe.1tlon of
8bort  (2)  ®hall bc  I/4]  g within the  .pecified toleraLDc..

Note  5:              Tbe  Bhift  in pha8e  from po®itlon  of  Bhort (Z)  to  po.ition of
8hort (3)  ehall bc  I/Z ?g  within the  Specified toleraLnce.

Note  6:             The  change  ia phase between the traaBmitter off and the.peci-
fied time aLfter the  transmitter pulse  .ham not  exceed  . 05 Ag.

Note  7:             Refereace8  and notations  are from Military Specificatioa
Electron  Tubca.   MIL-E-lc,   3  October  I.55.

Note  8:              A  Suitable  gasket  Shall  be  bolted between the  tube  flange  and
the  t`ibe  Seat.    See  attacbed drawing of Tube  Seat,   dated
5-16-56.    One  gasket  Shall be  Supplied with  each tube.

Sufficient pre88ure  Should be  applied to the  t`ibe  to  inBure
Ilo"  clearance  between  the  tube  flange  and its  mating flange.

The  ignitor pulse  Shall have  the  following  rating®,   ek=  -600v M_I.
ik=0. 4ma;  tp(k)  =12H8ec;  prr  (k)=  ZOO  cycles.     The  trans-
mitter  ratings  are  aB  follows:   po=70kw;  tp=lH8ec;  prr=400
cycles.

_i_:.-i

REF I)/„E~S/0~ REF, a / M E:~ S / a AV
A 3 . I 5- a i . o3 Ci 3 . a CU I a,.a a.370-.a/a G I.Sos-_.ee3
C CJ. / 8C. ..002 „ / -I ao
I) 3 , C)OO 2. . C)O a
£ 3.500

TIJBE     C.LAMP/AVG    OPT/O~AL

(over)



PEE D ) ME= r`i s I a N S
A* 2.C7oo   =o\c>8' 1.35io   ?838
C I  , sOC]
- \ . rrco
Et e.5ioc,   ±OLO
F . 010 r+A* .
C| '  'GO ±001
H 3 ' 000J € . 20C)
k - ;2SO I) \A . N a i`1 .
L J3. Gce  to\o
M+* .  2'o  =O'C,
rJ+a .  \e5  =0,C,



BOA^^C  L^BOR^Tof!IES,  lNC.  -  BEVERLY,  MASSACHUSETTS
JUNE  22,  1956

RAtin8.:
TTanemittcr  po:
Altitude

Dinen4ionB:   Per  outline

Mount  per   153  JAN

Max.
1666TKw

10,coeft

Approval

4. 9.18.I. 8  Carton  Drop

4. 9.19. 2 **Vibration:

4. 9. 8        **Salt  spray
Corrosion:

4. 9. 6            .Gla8B  strain

4.18.13. Z **l.oaded  Q

4.18. 25          Tuniag
SuBceptance:

4.18.26       *Equivalent
Conductance

4.18. 27         Firing  Time
Teota

JAN Marking

(d)  Package
Group  I
Carton Size  N

G.10

Omit

F=Foto.1%
Note   I

F'ro±O.1%
Note  I

pos50kw;
tp.I.  0± 10%p8;

prr.1000±10%;
F.Fo€3%Mc;
Note  I
Note  3

QL---

B/Yo-0. 05

C, I I o - - -

t:---

4.18.19    -*High  Level                     po320kw;
Voltage     Stand-         tp.I. 0±10%pra;
ing  wave  Ratio          prr-looo± 10%;

c/' = I.  05  max.  ;
F=Z800  Mc?5%

Group  D                          Cycles:50         ---

po=750  kw  (min)            t:500                  ---hre
Du=O.  0005
d`  = I.  20  (max)
F.2800  Mc±5%
Group  D;

Equivalent
Conductance:                G/yo---            0.I
Tuning
Su8ceptance:                  B/Yo-0.05      0.  05
Recovery Time                t:---             30 p8

BL-660
Fo-2800  Mc
Mount  per  drawing
153-JAN

Sati8factorytest  onanyone  of  1844,1852,1853,1856,1857,
579Z,   6024,   ATR387A,   5793,   BL-40  BL-665  or  BL-4l  made
during  the  same two  weeks  period will  be  evidence  that all  the
group meet this  requirement.

This  tube  Shall  be  mounted as  in Note  I  and followed  by a
matched load.    The  tube  shall  fire  within limit  specified after
aLpplicdLtion  of  rf  power.     This  test  shall  be  performed at  least
7  dryB  after  pumping and at least  Z4 hours  after  any previous
discharge.

Note  4:           With  the  tube  mounted a6  ia  test  circuit  "P''  measurement  is
made  with line  power  o£  500 kw;   I. 01.15  microsecond pulse
width;  at  looof l07o  prr;  Fo.2800MC±3%.     The  distance
between the  position  of the  minimum  in the  un fired  condition
and the  position of the  rninimulri dLfter  the  Specified time
intervaLl after  the  rnagnetron pulse  shall  be  less  than  0. 05:\g
The  probing  8igndl  Shall  be  2800Mc±17.  for  81--655.

s-Band  Recovery  !±±±--4!E E±!£±

(oyer)



E=
Vie,  at   .An

©+FIT

:=-:-I-"::
-  = :-ill. -

Note:-Gasket   8uppllod
per   l89-JAN.

Ref. Dimen81on      i
A 5/8  mx,
a I-7/8  mx®
C i/8±1/64
D 0.297±.020
E '  0.065±.015

F 3.225  Max.
a 3.218±.015  `
H 2.250±.010
J 1.125±.005
K I.723  Max.
I, I.718±.015
H 2-5/8±1/64
N 2.500±.010
P I.250±.005
Q 4-1/8±1/64
R 3-000±.015
S 7/32±1/64  Dla.

4   Holes
T 1-1/2 ±1/64

3.000±.010
X I.5cO±.OIO

Outlln®  used  for  following  tubes:-

1844        5792       BL-40
1852       5793       BL  41
1853       5921       Bh6cO
185 6        5 922       81,-660
1857       602 4
ATR-387     ATR-387A



Ratings:            Open circuit Ignitor supply voltage
-500  to  -700  VDC

Transmitter  po                     lookw(Max. )
*Dimen8ion8:      Per  outline

a

a

Alt'
10'  000  ft.

(Max . )

3.I                      Qualification
Approval:

4. 5                     Holding period:

4. 9. 6                 *Gla88  Strain:

4.9.18.I.  8     CartohDrop:

4.9.19.2      **Vibratiot*

-----                *In®crtion:

4.18.18            Voltage  standiag
Wave  Ratio:

4.18.10             Spike  Leakage
Energy:

4.18.19

4.18.15.i      *Recovery  Time:

Required for
JAN MaLrking

t= 168  bour8

(d)  Package Group  I;             ------
Cartotl Size  V

IOG

Note  Z

€1. 05max. :
Fl=2700  MC+.1%

*F=2714  MC+T1%

:::!3:i #E: :%

;::;i!;z#.i;%
F=2900  MC=  1%

F=2800  MC+.17®
Iz=Outdc

6: - --
6-.---
6..---
6; - - .
6:---
6:---
6:---
6..---
6..---

Li:---

---,        50mw

lz=200}iAdc                      ALi    :---          0. 3db

Ebb=600Vdc;                          t   : ---, I.ec=
Ri=|. 6Meg

lz=200prAdc                         Bid:: -250         -4oovdc

F=2800  MC+1%                   Wi:---             O. 4erg
po=4.OKWJ-OKW;
6±1.  I  maxT,
tp I = I.  OJr  I 5J18 ,
tp2=0.  51.  15JP8 ,

pr r= I 000pp8 ;
Iz:2o0Adc

W8:---          0. 3erg

po=4KW  nom;
F=Z800MC±1%
Du=.  0008;
Iz=200utdc;
Note  3

po=4.0  KW+107o  (min)     t  :  500          ---hrl.
Du=.  0008;
F=2800  MC+17o
lz=i5O-zoojindc;
Group  C

Recovery  Time;                  I : ---          ZO`i.
Leakage  Energy;              Wi:---          O. 4.rg
Spike  I.eakagc
Etlergy;                                  W8:---           0. 3erg
and lneertion Loee         Li= .---           I. 2dt)

I)OAAAC  LABORATORIES,  INC.  -  BEVEftLY,  MASS^CtJUSETTS
JUNE  18,  1956

Note  I:-'Ethaust  tube  must  not

::::n:ri::y£7£ f#hfe
Note  2:-Woven  braid  gasket  anchored

or  soldered  to  the  t\rfee.
Note  4:-Edgo8  my  bo  rounded.
Note   5:-Gasket  per  drawing

|89-JAM.

Re£® Dimenglon
A# qo-52NC-lB  4  Holoa8" 25/8
CJ, 2.250±=5=16
giv 5/16
E# 15/16
F# 2 .506 ± . Olo
Gi*} 4178
EI 15/16  mx,
J 5/16  lthx.K" 1/8
1#     il-508  ]thx,
ngiv 1.718±.015
N 11 723 :`bx~:--
Ptt#     I   8                                          I



BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSAcllusETTS
OCTOBER  27,  1954

Dlnen.lone I      Per  o`itllne

fLatlng. I                                                 Hln.                     hal.

tr&nanltter  po                                   4.0                      ---lctr
Open  Clrcult  Ignltor  Voltage    -TOO                       ---  Vac

Paclclngl            to  be.peclfled

B±£.                   TeBt                                 CondltlonB                            Mln.       Mar.

3.I                  Quallflcatlon         Required  for
Approve.I I                     JAW  mfklng

4.5                    Holding  perlod!       t=168  hours

4.9.18.1.8    Carton  mopl              To  be
speclfled

•.Vlbratlon i p=   5OaecpB;
Total  Excur81on
•o.o8±O.0o51n;
t=2mln;
Note  2

4.18.18         ¥:::asR:t!:rding   i:  ;!i§M"

?:1538¥:

Note  2:    Vibrate  ln  a  plane  nomal  to  the  lgnltor  electrode.
The  lgnltor  electrode  shall  not  8hort  to  the  tube  body
during  vlbratlon.    Tubes  Shall  Batl8fy  all  requlrenentB
of  thlB  8peclflcatlon  after  the  vlbratlon  test.

Note  3:    When  the  metal  Short  18  replaced  by  the  tube  the  Bhlft
ln  the  po81tlon  of  V.a.W.  mlnlnun,   away  ftom  the
magnetron,   Shall  be  wlthln  the  Bpeclfled  linlt8.

a

4.18.4.2         InBertlon  l4B8:

4.18.5.1        toltor
Inter.action:

4.18.I            Ignltor
Ignltlon  Time I

4.18.2             Ignltor
Voltage  mop!

PO,er I

4.18.10          Spike  leakage
Energy s

4.18.15.1    .Recovery  Tlnel

4.18.28           Arc  Io8Bi

4.18.31            PoBltlon
of  Shortl

4.18.17.1       Temperature
Cyc 1 e i

4.11                   I,1fe  Te8t!

4.11.4             Life  Test
md  Point:

F=  5650±l¢Mc;
I1=Qutdc

g::::       ::8
d'=---          I.4
art---         1.4
6's---         I.9

IJ1 :---          O.8db

I1=10qiAdc                41,1 :---         O.2db

Ebb=-700Vdc;                    t :---          5.Osec
F{1=5 . 5keg .

I1= 10QllAdc                    Eld I 200          40Ovdc

pog70£|Oftyj

:i±:!*|::#:
¥!prng:
See nat
If akaee  rover

;=:!6##i;
I1-10qudc

Ve :---         O.25e]g

t i---         1qu8

Fri!:#r:;          ---     O.cab

§±!§fr##;:;            a.07O   O.LOOLn
Note   3

risijfi#i;        t:5cO     ...hiB
5:::pnydc;
InBel.tlon  l®e8 ;          I,1 € ---          O. 8dt>
Flat  Leakage

R¥!;;;=:      :;;:::    ;grg
N°teL:Eie:::=3£efub¥,n°ffi:£3,a;exafyfro:gg±?1tartyspeolflcatlon,

Ll
AAZa

1
I REF I)/HENS/ON

A.I 7/s2. r'A /I
a.. 3 eye  a/A`
C. 5a
I)I 32.I.O   I)/A     7}C.
JE- .12/a I)/4 ,  (OJ//o<G En. Fi4
F.` i,
6 a,//a = .O/a
H'. .2.S'0  7)/4.



a

a

mmeneion8:   Per o`itline

Rating.:
Tranamitter po
lgnitor Open Clrc`ilt Supply Voltage
lgaitor Curreat

Recommended lgritor Operating  Currebt   150LLAdc   Note  6

Ref.                      Te®t

3.i                      Chialiflcation
Approval:

4. 5                    Holding period:

4.9.18.I.8     C.rtoDDrop:

------         **Vlbration:

4.18. 4. a         ln..rtloa Lo..:

4.18. 5.I           Ignl€or
Interaction:

4.18.I              Igaltor l8rition
Tim,:

4.18. 2           Ipltor volt.8.
Drop:

4.18.11             Flat  Leakage
Power:

Required for
JJIN Marhi8

tsl68 hour.

F=  50cpei
G=10;
Note  Z

F=  5200Mc                                or  :  ---           I.9
F=5280Mc                             .  :---          I.4
F=  5365Xc                               a.  :---          I.4
F*  5450Mc                               ar  :-~-           I.4
F-5530Mc                              ar  :---          I.9

/ =1. 05max.

I.  5365Mc                         I.i   : ---         O.8db

li=ioopAde                         Li   : ---         o. zdb

Ebb=-700Vdc;                     t  : ---         5..c
"=5. 5M.8 Oho

ll-loov,Adic                       Eld   : ZOO         400Vdc

F=  5365±1%Mc:                  pf    : ---          70mw
po=70±10Thw;
tp I = I.  0±0.15lJ.Bec ;

ty2=O. 5±0.15ti.ec;
prr=1000;
Ii=10OtJAdc;
a,=1.  IomaJ(.

See Flat
Leahge Power

F= 5365±1"c;
po=70±lo"w;
tp=l .  0±0.15w8ec;

prr=looo;
Note  3

F=  5365±17lMc;                            ---          O. 8db
po=4kw;
tp=l . 0±0.15ll8ec;

prr=looo;

F=  5365±l*Mc.
po=l . 0=10"eg v
tp=l .  OsO.15tLeec;
prr=1000;
11= 100wAdc ;
Note  4

Note  5

t   : ---         9.fry..c

F= 5365±5*Mc;                  t  : 500         ---hr..
po=looo±lo*w;
tpE I . Oco .15tL.ec;
prr=looo;
Ebb2-7Oovdc ;  Ri=2. 7M.8.OhadL
Group D

h..rtlon Lo..              lA  : ---        O. e®

pf,---loo-'
W. :.--       a.,.I(

: ---        afro..c

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHtJSETTS
JUH[  30,  1193]

Not.I :       Ref.rencc. and tLot&tlozL..re froD 14lllt&ry Specific.tloti,
El.ctron Tube.,   lull.-I-lB  Z M.y  195Z.

Note 2:       There.hall bc zro evidence Of .bort. betwe.a ke.p-alive.1ectrod..
a. lndlc.t.d by a .bort indicator dBring vibration.

Note 3:       With a in.tal plate.horfug tbc lhe tbc I)a.ltlon of the SWV nlnl-
mum .hall be  detcrmizicd.    The  znetal plate  Shall be  replaced
by the t`ibc  and the po.ition Of the SWV znhimum Of ttLe flat
portion of the p`il.e  .hall be  meaeuz'ed and .hall be  . 085  lncbe.
furtb.I from the magnetrozi wlthln tie llmlt. .pecifled.

Note 4:       The loo. of Blgnal in the tube  at the.pecificd time after the pul.e
•ball not be  greater  than  3db  in  elce.8  of the lo.I)  at  BOO  to
loootL.  after the p`il.e,

Note  5:        TeBt  all  t`ibeB  only once by exposing to tezlipcrat`ire  changee  fztom
room temperature to  -40°C_ to +loooc to  room tempcr&ture.

Note  6:       The  recomlnended igaitor operating current i8  for a tube with
an aveTagc  ignitor voltage drop.    The followhg formula .hould
bc ueed to determine the value of the  I.equired Beriee  re.i.tance.

Series  ReBiBtance  (Ri)  =  Ebb-Ei(megohme)
150

where  Ri=  Total  Berie8  reBistance
Ebb=  Cpen  circuit  Supply voltage
Ei= Average  (ceater)  ignitor voltage drop

At leaBt 0. 5  Inegohm8  of the  total  Should be  located af]  cloee  a.
po881ble  to  tbe  ighitor top ap; to pr.vent  oBcillatioD.

Ey`HAUST    Tuf3E    i   7-oP    CAP
NOT   To    E=x7-END     z3Eyo~r]
EDGE     OF    FLA~C-F=



Appllcatlon:   To be u.cd `]rlth RG-49/U  vaveg`Lldc

Dlmen.ton.:   Per Ouine

:::::::itte I po                         i#L           ±==w
Pack in eealed water-proof traniparent bag or approved equivaLlent.    If
opaque bag iB u8ed,  the  tube type number  8hau be  ®tamped thor.on.

3. I                     Q`Laliflcation                 Required for
Approval:                      JAN Marking

4.9.18.I.8     Cartonl)rap:                 Tobe.pecified

4.9.19. Z     **Vibration:                           F=50cp8;  G=lo;
t=60  eec;  Note  2

4. 9. 8.         *rsalt spray                      omit
Corroi]ion:

4. 9. 6               .GIS.8  StraLin:

4.18. Z5            T`ining su.-
c.ptanc.,

4.18. Z6          *Equivalent
Conductance:

4.18. 27          *Firing  Time:

P=5365±O.I"c.  a/Yo    :---         cO.06

F=5365cO.1%Mc.   G/Yo     :---          0.I

F=  5365±4*                         t  :---         lo..c.
po=70kw;
tp= I.  0 LL8 ;

prr=1000

See  Firing  Time                       ---         O. 7  db

F=  5365±1%Mc.                     or  :---           I.  |0
po=70kw(min. ) ;
tp= I. 0±0.  I H8 ;

:,r=ri:#
Cycles    :I              ---

F= 5365as"c;
po=1000kw(min.);              t   :  looo       ---hr..
tp=l.  0±0.  lpr8;

prr=looo;
Group   C

Arc  Lo8B;                                      ---         0. 7  db
Equival.nt
Conductance;           a/To     : ---        0.I

Refcrencee  and notationl  are from  Military Speclflcatiozl,
E1.ctroD  Tubes,   MIL-E-lc,   3  October  1955.

Vibrate  in the plane normal to the tuning diaphragm.    Tbe tub.
mu.t  .atiefy all requir.mente of thl8  .p®cification .ub.eqo.nt
to the  vibratiozi ¢e...

a BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
ulll 2®,  |9J6

Ref. Dln®n8lon8 I
A I.loo i.005 I
a 2 . 4cO t .005
C+ 7/32 Hal-
D 2.088 i.014
E* 2 .OcO i-010
F 0.200 i.005
0 0.125 ±,008
H# 2.750 mx®
J* 1.cO i.010
K 0.goo t.005

Ii
Thick-Soft  t.xpor
nlchol  or  copp.I

(  2  §::E::8  .uppll®d)



Dimensions:    Per  outline

Mounting:           Note  z

Ratings:
Transmitter  po
Altitude

Required  for
JAN  Marking

(d)  Package  Group  (1)
Carton  Size  (K)

4. 5                        Holding  period.             t=168  hours

4.9.19.2      **Vit)ra.tion:                                 F=   50;   G=10;
t=60;

No  Voltages

4.18.13.  2  **LoadedQ:                              E=  5640Mc.                             QL:  ---           7.  3

4.18.25               Tuningsu8-                       F=Fo±0.17oMc.         B/Yo      :---           ±0.06
ceptance:

4.18.26            *Equivalent  con-             F=Fo±0.17oMc.         G/Yo      :---           0.1
ductanc e :

4.18.  27           tFiring  Time:                    po=20kw;                                      t   :  ---           10   see.
tp=l  .  0+s;

prr=luoo;
F=Fo±470

4.18.28              Arc  I.osg:                            Note   3                                   Loss    :---           0.8  db

4.18.19        **High  Levelstanding    F=Fo;  po=70kw(min.)       or  .---           i.10
Wave  Ratio:                          tp=1.  0\i8;

prr=1000;
6-=1.  C3(max.  )

Life  Test:                            F=Fo±47oMc;                            t   :  500           ---hrs.
po=301\kw±i0kw;
Du=3.  001  ;

i   =1.  2(max.  );
Group  D

I,ife  Test                    -Arc  Loss  at  20kw;        Loss:---           i.Odb
End  point:                            Du=0.  001;  tp=l.0+sec;

F=Fo±4%Mc.
Equivalent  Con-

®

BOJV`AC  LABORATORIES,  lNC.  -  BEVERLY,  JVLASSACHuSETTS
JUNE  25,  11956

Lutr+
|@`r

lA         12 !/=QQioQ§

I::--
--..--   I            -

:```:.                                      `:-



Rating a :
Transmitter po

Test  Conditions:    See  Mounting,

Packing:    To  be  specified.

4.9.18.i.8      Carton  Drop:                   (d)  Package
Group   I;
Carton.  N

4. 9. 6                  Glass  strain:

4. 9.19.  Z     **Vibration:                             F=50±2cps;
Total  Excursion
=0.  08±0.  005  in;

t=60;
Note  3

4.18.13.2  **LoaLdedQ:                              Fo  =  5640±0.1%Mc.        QL:---           7.00

4.18.25               Tuning                                   Fo  =  5640±0.1%Mc.   B/To:  ---- 0.06+0.06
SuBceptance:

r\

a Fo  =  5640±0.1%Mc.     G/Yo:---           0.I

F=  5640±1%Mc
po=20  kw;
tp =1.  0±0.I rl8ec;

prr=1000

See  Firing  Time

F=  5640±1%Mc.
pO=7O±iofrw;
tp=l.  0±0.  IH8ec;

prr=1000;
Note  4

F=  5640±1%Mc;

po =70±10%w;
tp=l .  0±0.  IHB;

prr=1000;
o'r'  = I . 0 3  max.

4.11. 4               Temperature  cycle   Firing  Time
Life  End Point:

4.11                        I.ire  Test:                             F=  5640±1%Mc

po =3 0 0± 10 %w ;
tp=l .  0±0.1p.a;

prr=1000;
Group  D

Arc  Loss
EquivaLlent                  G/ Yo
Conductance;
Tuning Su9-
ceptance;                    B/Yo        :  ---          ±0. 08
Recovery  Time                    t   :  ---          50Hsec`

Note  I :              References  and notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

Note  2:              A  Suitable  gasket  Shall be  placed between  the  input face
of the  tube  and the  tube  Beat.    One  gasket  will be  Supplied
with  each tube.

I)OM^C  LABORATORIES,  lNC.  -  BEVEf!LY,  MASSACHUSETTS

MAY   27,    11957

Vibr*tc  in a plaLnc normal to the t`inlng diapbr.gin.    Tube.
•hall ..tl.fy .11 &pplic.bl. reqplr.mentl of thi.  .pecLflcatlon
aft.r vit}ratlon.

With the t`ibe  znount.d &i  in T..t Clrcult.'H",   mea.urclnent
i.  to be  made  with line  power  70 kw at  . 0'01  Dity Cycle.    Tbe
dietance bctwccn the po.ition of the  minimum in tbe `mfired
condition azid the  po8ition  of th.  mlnilnum aftel. the  ®pccified
time  interval after the magnetron put.e .hall be le.. than
. 05A  g.     Tbe  pz'obing  .ign&l  .h.11 be  5640M±l*.

(oyer)



EFth

I+ I

I)IIIII

IIII

+

II

I,

I

++

Lul
i-c`-L-I

A        'lo-32NC

J    )   3.000

gi¥REra             :

8#? ±.002           I

:IEEiiffiiEmu        ,

+®I
V.

X

JL®

Ref. I)1m.n81on.
A# 2 . 624 i.006

* 3.000 ±.015
C 2.000 ±.010
D 0.218  ml.
E# 1.500 I-015
F* 1 . C)Cro i . cO 6
G" 0.125 x450
H *51.2055` in .

4  Hole,
J* I.750 thJ| ,
KJ, 1.000 I.010
giv 0.218
M 0.187
N 0.OcO  Had.   I-I.



Dlmen81onB:      Per.  Outline

ffiiter po Mln.               Max.         Mom.
itR5B           3550       ===kw

[gnttor  open  clreult  supply  voltage      ::§!         i;€iage!!::::
T^
Pr`eBsurlzatlon
rgE:::i::d=:n±gnitor  operating  cur..rent I:go pAd:°°di:€:  9 )

Ref .                        Test
3:I                   Ty§a  Approval :

4.5                          Holding  period:

4.9.18.i.8          Carton  Drop:

4.9.19.2          lt[Vlbratlon :

4.18.18                Volts.ge   standing
Wave   Ratio:

4.18.4.2               Inser.tlon  I,o88:

4.18.1                  Ignltor.  Flrlng
Time :

4.18.2                  Ignltor  voltage
fro p :

4.18.11               Flat  1.eaLkage
Power  (I):

a
4.18.10               Spike  LeakaLge

Energy  (I):

4.18.11        **FlatLeakage
Power  (2)  :

4.18.10     **    Spike  Leakage
Energy    (2):

4.18.  28               Arc  LOBS:

Condltlons
Required  for  JAN
Marking

t=168  hrso

F-50;0=|O;
Note   2

a.'=   1.10   max.

Fi=   5335  Mc

:i: ;;:i

BOM^C  L^BORATof[IES,  INC.  -  BEVERLY,  At^SSACNUSETTS
JULY  6.  1®5®

Ref.

4.11.4

Ebbs-TOO  Vdc;                t; ---        5.Osec

I1=100  }iAdc               Eld:200     400  Vdc

F=FZ±10%;  po=10kw     pf  :---          70mw
6r='|.  |0  max.  Ii:10QllAdc
ty I = I.  0±0.15  prsec
tp2=0.  5±0.15prsec

prr= 1000  pps.
Note  3

Flat  Leakage
Power  (I)
Note  8

F=F2±107o;  po=3Mw       pf   :---           100mw
6.`= I.10maLx.   Ii= 10Q]iAdc

tyl =3.  0± 0.  2 psec
tp2= I.  0±0.15 prsec

prr=500  pps
Note  8

**Flat  Leakage  power      llrs:  ---          0.  25erg
(2)
Note  8

4.18.  31              Position  of
Short  (I):

4.18.  31              Position  of
Short  (2):

Phase  Shift
ToleraLnce:

4.18.15.  I    *  Recovery  Time (I):

4.18.15.I     *+recovery  Time(2):

4.18.15.I     tl*Recovery  Tine(3):

4.18.17.1          Temper.atune
Cyc le :

4.11                      Life  Test   (1):

pO=1Okw;
F=F2±10%;

tp=l.  0±0.15pr8ec
prr= 1000  pps.
Note  7

Arc  Lo8B
Note  3

loo  kw
Note  3

Note4atFl,   F2,   aLnd           ---±5degrea
F3

po=lMw;  Ii=10q}]Adc          t   :  ---           6 pB
F=F2±10%;
tp=l.  0±0.15Jl8ec,

prr= 1000  pps

E:;3##=10quAdc      t:---        io,u
tpg3 . 0±0 . 3 jlB ;
prr=500  pps

£:f2¥#=10°JIAdc      t:---         7j]8
tp=0 . 3±0 . 05 jis
prr=900  pps

pO=|  tor;
Et)b= -700Vdc ; R1=2 . 7

F:!;±|o¢
:Fr:;8:S;3 ;Jl8roup  D

500              --hr8 I

Note  6:

Note  7:

Note  8:

Note   9:

T e 9 I                                       C ondi tion8                                       Min.        M aLJ[.

Life  Test   (I)            RecoveryTlme   (i)        t:---8.OjiB
Fhd  point:                I:::rL?#a8e              pf:__.        7o  in

fup::gLiffage
Inser.tlon  Loss,
11=100 jlAdc
Ignltor  Voltage
I)rep
Phase  Shlf t
Tolel.ance

W8:---       O.3   erg

±5degre¢s       I

L1:---       i.0  db

Eld:--       500  Vdc

+*Llfe  Test   (2)            Recovery  Time   (2)        t:---          12+a
End  Point:

References  and  notatlon8  are  from  Mllltarv  Speclflca-
tlons,   Electron  Tubes,   MII.-E-lB,   2  May  1952.

There  Shall be  no  evidence  of  Bhort8  between keep-alive
electrode  and body  a®  indicated by  a  Short indicator  during
vit'ration.

Position of  Short  to  be  measured a8  8ho`i/n in  Test Circuit
"0",   Procedure  r,   the  VSW. minimum of  the flat portion of
the pulse  Shall  be  within the  tube  measured from  the  input
nange  face  further  from  the  maLgnetrc.n and within  the
lithite  Specified,

TraLnemi88ion phase  Shift  to be  measured  a8  8ho`m in  Test
Circuit  ''N''.    Phase  Shift  ceflter  to be  Specified.     Tolerance
of PhaBe Shift Center iB ±5  degrees.

Te8t8  indicated with a double  a8teriok  Bhall be  conducted
using  a balanced hybrid  ring  d`iplexer.    TheBe  te8t8  are  type
approval  te8t8.

A  IN23B  crystal  Bhall be protected by thi.  TR  tube for po
from  0  to  3  megaL`ratt..     (ty=3. 0 )i8ec;  prr=500  p8B)

Arc  lo38  measurement i8  to be  performed a8  8hown in Test
Circuit "0" ,  Procedure  I.

Flat leakage power and Spike leakage  energy iB  to be mea8ur-
ed a8  oho`m in Test Circ`iit  "0",  Procedrire I.

The  I.ecommended  lgnltor  operating  curr`ent  ls  for  a.
tube  with  an  aver.a.ge  lgnltor  voltage  drop.     The
following  formula  should  be  used  to  determine  the
value  of  the  required  8erleB.reslBtance.

SerleB  Reslstaince   (Ri)   E  E2};8£  (megohas)
wher`e  R1=  Total   8erles   re818tance

EE¥=  &3::a::I::::t::,p±¥n¥:::a5:Ltage  dzrop

At   least  0.5  megohm8  of  the   total  should  be   located
as  close  as  pos81t)le  to  the  lgnltor  top  cap  to  prevent
o8clllatlon.

(oyer)



Shor.t  Slot
Hybrid Junc t ion

Procedul`e

(I)   With  dummy  tube   in  place   of   sample,   adjust  attenuator.s  until   the
voltage   standing  wave   ratio  ls  a  maxlmun.

(2)   Obser.ve  posltlon  of   the  V.S.W.   minimum   ln   the   Blotted   section.
(3)   Inser.t   Sample   tube.
(4)   Observe  new  posltlon  of  V.S.W.   mlnimun  and  calculate  phase   8hlft

on  basis  of  guided  wavelength.

Ft®r, Dlmons long .
A 3-b/B  Din,
8 i/4
Cw .250  Dla.
D 2.Ilo   ±.010
Em 450P" 3.Z50  Dla.  I.c.
a 10-32   NF   (`4)

HoloB   ®qunlly

H ;7¥°3ia.  (4)  hal..
•aually  spec.a

Jw .,/aEZ   in-I.
-` 0,a



¥:itt., p.          #

3.I                     Qualification                 Required for
Approval:                       JAN Marking

4. 5                      Holding  period:           t=168 hour.

4.9.18.I.8     Carton Drop:                  (d)  Package
Group I;
Cartoh K

1.9.19.2     **Vibration:                          F=50±Zcp.;
Total Exc`ir.ion
=o. o8co. oo5  in;
t=5  min;
Note  a

4.18.13. Z.*L®.a.d a:                        Fo= 5400cO. I"c.        QL: ---         8. 00

a

a
4t le. 25             T`ining

Su.c.ptancc:

1.18. Z6         *|qulval.nt
CozLduc.ancc:

4.18. Z7         |Firfug Tim.:

Po= 5400cO. I"c.     B/Ta ---- 0.06ro.o6i

Fo= 5400±O. I*Mc.     a/Yo:---         0.I

F= 5400±l*Ilc.                 t  : ---         lo.ec
po=1Otw;
tp=l. 0±0. lr..c;
prr=looo

S.e rlrlng Tim .---       a. 8db

F= 54oo*1|14c.                 .  : ---        Z5r.
po=30±lo"w;
tp=l . oat.  ILL.ec:
prr=looo;
Note  4

F= 5400±l*Mc;                   .  :---          I. IZ
po=50±lo"w;
tp=l. OcO.  lp.;

prr=looo;
G

4.11                       Life  Te8t:                           F=  5400±1%Mc.                      t   : 500
po=85±lo"w;
tp=l. 0±0.  IH®;

prr=looo;
Group  D

I . Odb

G/Yo    : ---.  15
Tuning Su.-
ceptance ;                     a/Yo    : ---         ±0. 80
Recovery Time                 t   : ---        50p..c

Note  I :              Reference8  and notation®  are from  MilitaLry Specification.
Electron  TubeB,   MIL-EIC,   5  0ct.   1955.

Note  2:              A  Suitable  ga®ket  Shall be placed between  tb. input face
of the  tube  and the  t`ibe  ®eat.    On.  gaaket `irLll be  .upplied
with each tube.

BOMAC  L^BORATORIES,  INC.  -  BEVERLY,  JV`ASSAcllusEtts
^PnlL  2,,  '93®

Vibrate  in a plane norlnal to the tuning diaphragm.    Tub..
Shall  8atiBfy au applicable  requircmentB  Of this  Specific.tion
after vibration.

With the  tube  mounted a®  in  Test Circuit  'H",   meaLlurement
i8  to be  made  with line  power  30kw at  . 001  Duty Cycle.    The
di8tance  between the poBition of the  zninimum  in the  unfired
condition and the position of the  minimum after the  .pecified
time  interval after tbe  magnetron p`11.e  ehall be lee.  than
. 05Ag.    The probing  .igaal  .ball be  5400M±l*.

FZEF I)/HENS/ON
A /. a /J
Z' /.S32.-.oo3
C .OG2 €.
Z) 2. i 32. s .c/o3f 2.030

2.00o rE:Ea 235
„ .01?

•422,

(oyer)
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BOM^C  L^l)ORATORIES,  INC.  -  flEVERLY,  J`A^SSACHLISEtTS
JL'N|  I)'  ,®J®

Dinco.iotL.:   P.I O`itllne

Mounting:   Se. .tt.ched dr.ul€ Of T`Ib. S..I
See  Not.  Z

E::::::itt. I po                   #         ±L'
Opcti circul. Igritor  volt.ge            -TOO                  ---Vdc
lgnitor  c`irT.tit                                            loo                    ZOO  `L^dc

Recommetided lgtiitor  Op.TaLtitig Corr.tit  150 tL^de  (Note  4)

Te.t Conditioa.:   See Mo`mtiag

Packitig:    To b®  .pecificd

Ref.                     Te ,t

3.I                     Qualificatioti
Approval:

4. 5                    Holding period:

4.9.18.I.8     CartotiDrop:

------          **Vibratiotl:

Requlr.d for
J^N M.r*ing

t.168 boor.

To bc  .peciJicd

F=50±Z  cp.;
To€aLI Elcur.ioti
•0. 08±0. 005  in;
t.5 mid:
Note  3

Ref.in.I T.. I                              Condition.                               Mill      Lt..t.

Powcr`;                                 pf:  ---         70 in-
Rccovcry  Time                   I:   ---         Z5 `l.®c

Rcferct}ce.  atid notaLtioti.  are from Military SpccificatiotL,
Electron Tube.,   MII.-I-lc.   3 October  1955.

A .uitable  ga®ket .hall be bolted betweetL the  input face of th.
tube and the t`ibe  .cat.    Otie  gal)ket will be  .`pplied with each
tube,

Vibrate  in a plane t)ormal to  the ignitor electrode.    The  ignitoT
clcctrode  Shall tiot .tort to the  tube body during thi®  te.t.
Tube  .hall  .atiefy all applicable  requiremcnte  of thi.  opeci-
ficatioa after  vibratioti.

The  r.commetlded ignitor  operaLting  current  i8  for  a tube  with
an avcT&gc  igtLitoI.  voltage  drop.    The  followitig  formula  .hould
bc  ueed to  determitie  the  value  of tbe  required  Berie8  re.i®tance.

Seriee  Reel.tance  (Ri)=Ebb-Ei  (meg obm.)
150

®

4.18.17.I        Temperatur.
Cycle:

4.18.I                 lgt`itoT
Ignition  Time:

4.18.  2                18t`itor
Voltage  Drop:

4.18. 4. 2          lnoertion Lo..:

4.18. 5.I          lgultor
luteractioti:

4.18.18             Voltage  standitig
W.ve Ratio:

Ebb.-700Vdc;                          I:---           5. O.ec.
Ri=4. 0  Meg

li-loo p^dc                       Bid:-ZOO        -loo  Vdc

r=54oo Mc.                         Li: ---. 7  db
li=OuAdc

I:loo  tindc                     AI.i:  ---         o. 3  db

I.5350Mc.
F=5400Mc,
Fa5450Mc.
6-I.  05  MaLx.

F=5400±l"c;
po=30=10"w;
tpl=l. Oto.  lu.;
tp2-O.  5fo. 05u.;
prr=1000,
Ii.100vAdc

See  Spike
Leakage En.rgy

r I 5400 ± l"c ;
po.85±lolty:

:r.rl..I0o:Oo.;'p.:
Ii= loo pAdc

F.5400!l"c;
po*0 i,0#w
tp.,. 0?0. ,p.;
prr-1000

r.54oo±1|Mc;                         ---. 8 db
po.4. Okw mid;
¢.,. Ot. ,  p.
prr.1000

F-5400-+l"c;
po.85±10"w;
tp=I. 0±0.  lu.;
prr=looo;
Il=too+Adc     Gro`p C

Itl,®rtion Lo8e
Spik. Lcakeg.
Etterov:
Flat L.thee

Ebb.Open Circ`iit Supply  Voltage
EigAverage  (ceatel.)  igaitor  voltaLge  drop

At least  0.  5 megohme  Of  the  total  .hould be  located a8  clo.e
a.  poeeible  to  the  ignitor  top  cap  to preveti. oecillation.

(oyer)



er,Tut)a6624+QI

I          T_

xlli i
IkeEL

Rot. '=,-., ROT- T)1mnalon
A 2 . O sO ± . 00 5 M 0.424±.005
8 1 . 0 1 50 ± . 002 § N 2 . coo ± . 00 5
C 0.189±.002  Tyo. P 1.872±.005
D 0.7625+.0025-.00cO • 0.110±.002
E 0.120±.010   Tvo® R 0 . 312 I .002
F I 2 .650 ± .005 S 0.872±.005
G I.325±-005 T 0.010+.005-.000
H 1.2625+.0025-.0000 U 1.OcO±.005
J 0.093±.002  Red. .V 0 .5150 ± .0025
K 0.005  Rod.   Ma.I. -W a , C) 15 ± , C'02
I 0-500±.010 I 1.coot.005

AB

I

II+

I

iiili,

i

Jr

_rfl_EIIIIII
£K

I

i±I T
I I

|oluT"T  F£„„G€

REF, 7) / MEN S / r3^/
A 2"JZO   I.on+              1
a      `,12.000
a      '`,   D.7Jo   MAX`
a      \,   /.52CJ    +_`oovr
I     i   /.COOf a .3 / 2.
G / . 4 4 C'  I .a I 5

a./ 251                                            `1J D,2.50  DIA.
r.    '|O.7/i..C'¢

EXHflusT   7UBE   Nclif
7-a   Ey`7-£~D    aEycj~zj
FL8~G£    MOZ3,E    T#2AV
//4:'

c.ADMiuri     PLATE:0     F/Ni5H

E±®

ue

C

FT
I I

II--
(

'
+I

I

I

gasket

Ref. Dlmonslon Ref. '..-.`
A 2.650±.005 K 0.093±.002  Rod.  Tva.
B 1.525±.005                i I, .005  Had.   rth]c.   Tva.
C 2.025±.005 M I. 26Z5 + .002 5-.0000
D 1.010+.005-.000 N 0 .110 ±.005
E !0.192±.002   TVD. P 0-110±-002
F . 0 .762 5 +.0025-.C)OOO Q 0.560±.010
G i O.I.ZO±.010  Typ. R 0.872±.cos
• I.0'25±,005 S i.oco±.on5
J 0 . 510 + .005-.000 T 2.170±.010
V Z.cOO±.005 U 1.872±.005



a

a

I)1men81on8:     Per  Outline

RatlngB:     man8mltter  po    Open  clrcult           Ignltor        Ambient

inn.:          5tw                   Ig:388;a:oltage    c:g8;a:c      T=8g;ature
MaJ*          20kw                            -750Vdc                     200/Adc       +10o0C

Packlrig:     To  be  8peclfled

Ref .                   Test                                  Condltlons                             Min.        Max.

3.1                   Quallflcatlon          Required  for
Approval :                     JAN  Marking

4.5                    Holding  period:       t=168  hours

4.9.8           +i.Salt-Spray :

4.9.18.I.8     CaI.ton  mop:

-----           **Vibratlon(1) :

4.9.19.2     **Vlbl'a.tlon(2) :

4.18.6              Tuning  Range:

4.18.4.I         Insertion
LOBS :

4.18.5.I         Ignltor
Interaction :

4.18.1             Ignitor
Ignition  Time :

4.18.2             Ignltor
Volta.ge  Drop :

4.18. 3           *Ignitor
Oscillation :

4.18.9               Leakage
Power :

LL.18.13.I   +*Loaded   Q:

4.18.14.I   *itFrequency
Temperatul`e
Effect :

4.18.15.I     *Recovery
Time :

4.18.16          Ipressure
Operation :

4.18.17.I        Iemperat,ure
Cyc I e :

4.18.I'r.2       Temperature
Cycle  I,1fe:

4.11                    Life   Test:

4.11.4               I,1fe   Test
End   Point, ;

Note   2       }

TObe
Bpeclfled

Note   3

£?#8u::,
t=6Osec;

fi:?;04

Note   5

F=5550floMc

I1=10quAdc

Ebb=650Vdc ;
R1=3.25Meg

I1=loo/Ado

5;:!5io;LO?c,
tp=O . 2 i. 0
prr=1500£

L1:---          I.2db

4   L1:---          O.2db

t:---          5'Osec

Bid : 200          350Vdc

11:---         60/Ado

po/Du :---          6cmw

I1=|OquAdc

QLi---          325

F=5550±loMc                  4   F:O                -4oMc

::::;±¥#?c;               t:---       I.5,a
::;:i3;#:pofj
I1=10quAdc

30p.8.1.    (abs.)

Group   D                    Cycles:50

5±;:8°tAdc ;                    t : 5oo

Leakage  Power;     Po/in:---
Recovery  Time;               t:---
Insertion  IAss;         L1:---
Ignltor                       Eld :---
Voltage  Drop

---hr8

60"
3:;%:
500Vdc

Note   1:     References  and  notations  ar.e   from  M111tary  Speclflcatlon,
Electron  Tuttes,   MII.-E-1B,   2  l¢ay  1952.

Note  2:     Shall  be  capable  of  wlth8tandlng  a  48  hour,   20  percent
8olutlon,   salt  spray  test,   at  35  deer.eeB  centlgl.Ode,
without  change  mechanically  or  electrically.

N,ate  3:     Tune  to  5550floMc,   then  vibrate  ln  dlrectlon  of  lgnltor

=Lg:o8e:L8¥:g#:L±t36:962,mgt¥::.:P,of8r4ro]:n3£:::
After  this,   the  tuning  shall  not  have  changed  more  than
3  Mc  from  lt8  1nltlal  value  and  the  tube  shall  Batlsfy
all  other  electrical  te8tsof  thl8  8peclflcatlon.

BOMAC  LABORATORIES,  lNC.  -  BEVEftLY,  M^SS^CIJUSETTS
AUGUST  3t,  I954

Note  4:     The  tube  shall  be  vibrated  ln  a  plane  perpendicular.  to
the  lgnltor  axis  and  there  shall  tte  no  evidence  of
shortlrig  bet;ween  the  lgnltor  electr.ode  and  adjacent  cone.

Note  5 :    #:Bt:E:nsB£;;M:?V:: :o::nt::  ;E;5#.raNnget3£ef:a:ii

require  less   than  2  complete  turns  of  the  tuning  screw
to  cover  t,his  range.

HI

19
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VVI

+lSE

I+,

I                       I

I

I L

I

11,I
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A* / ,/zg
G a9/3z D'a
C - 7 (. 2z> I) t]i<(cO +laz.ES
I) /.6/£
E:.~ . C2 5o z>Ic . ^|ori .
F / . ?5t'

a
G* 2y2
H+ I,/aJtr a
A I.OGei 4`'  Hex .
~,* 2-a/a H e*~



®

A

E=

REtter po Mln
iEm

C)pen  clrcult   lgnltor  voltage                          -TOO
Ignltor.  Curr`ent                                                          loo

Max.
155  kw
---  Vac

[g£:::L8::eredn±gnitor  oper.ating  curr.ent  ]3go ,Ado   (No:8°#Adc

Test  Condltlons:     See  Mounting

Packing:     To   be   Bpeclfled

Ref .                    Test                                Condltlons                                  Mln.     Max.

3.i                     QuaLllflcatlon         Requlned  for.
Approval :                    JAN  Marking

4.5                      Holding   period:      t=168  Hours

4.9.18.i.8     Car.ton   Drop:             To   be   Bpecifled

----              *itvlbrat,ion:                 F=50±2  cp8;
Total  Excur.slon
=0.08±0.0051n;
t=5  mln;
Note   3

4.18.17.1       Temperature
Cyc 1 e :

4.18.I               Ignltor                         Ebb=-TOO  Vdc ;
Ignltlon   Time:        R1=J+.O  Meg

t:--        5.Osec

4.18.2               Ignltor                        Il=loo jiAdc                          Eld: 200   400Vdc
Voltage   DI.op:

4.]8.4.2          Insertion  I,o8S:     E=33g8  #::                              ±±:==       8:7g:

F=5430  Mc.                                L1:--        0.7db

4.18.5.i          Ignltor                        I-loojiAdc                          AL1:--       O.2db
Interaction

0.|8.18           voltage  standing  ;:3338  #::
Wave   F{atlo:

F-5430  Mc .

4.It!. 3i           Position  of               F=5roo

Ll.18.10             Spike   Leakage

I+.18.11             Flat   Leakage

Powe I. :

I.18.15.I     *Recovery  Time:

'+.18.19        **Hlgh  I.evel
V.S.W.R.  :

I.18.28             Arc   I.oss:

I.11.4              Life  Test
End  Point:

po=90±10¢Kw
tp-1. 0±0 . |u8
pIT=1000

5:i:°£pradc

:::;8::##:;
tpl=| . 0±0 . trys ;
tp2=o . 5±o . o5iprs ;
prr-1000 ;
I1=|00JIAdc

See   Spike
Leakage  Energy

g::;88:5#:;
tp=| . 0±0 . i,s ;
prr-1000;
I1=loquAdc

:::%8:5%:;
tp=| . 0±0 . Iy8 ;
prr-|OOO

F=5400±1givc ;
po=20kw  mln;
tp=1. 0±0 . trys ;
prp=|OO0

F=5400±5givc ;

ol:--     1.4
6':--      1.4
dr,__      I.4
--          ±O.I)10

Vs:--         O.30eq±

pf : --       50T"

t:---       ious

0 . 8db

t : 500       --hrs.
po=90±lo¢tw;

::::i8:8;|JIS;
Ebb=-700Vdc ;R1=2.7   Ineg.
Group   D

Inser'tlon  Loss
at  F=5400Mc;
Spike  Leakage
Energy;
Flat  Leakage
Power;
Recovery  Time

Li:--        O.9db

Ws:--      O.30er'g

pr?--      T5-
t:---       15us

.Vote  i:     Refer.ences  and  notations  are  fr.on  Mllltar.y  Speclflcatlons;
Electron  Tubes,   MII,-E-I

Note  2:     A  Bultable  gasket  shall  be  bolted  between  the  input  face
of  the  tube  and  the   tube  Seat.     One  gasket  will  be
8upplled  With  each  tube-

BOM^C  LABORATORIES,  lNC.  -  BEVERLY,  AA^SS^CHuSETTS

MAT  te,  1955

Note  3:     Vibrate  ln  a  plane  normal  to  the  lgnltor  electrode.
The  lgnltor  electr.ode  shall  not  short  to   the  tube  I)ody
during  this  test.    Tubes  shall  satisfy  all  appllcattle
requlr.ements  of  this  Bpeclflcatlon  after  vlbr.atlon.

Note  4:     The  posltlon  of   shor.t   shall  be  0.280  ahead  of   the
fr.ont  face  of  the  input  flange,  wlthln  the  llmlts
Bpeclfled.

Note  5:     The  recormnended  lgnltor  operating  current  ls  for  aL  tube
with  an  average  lgnltor  voltage  drop.     The  following
folmul8  should  be  used  t,o  determine  the  value  of  the
required  Berles  re818tance.

Serle8  ReBlstance   (R1)   =  =B6±i  (me8Oins)

whel`e     R1=  Total   serleB   r'eslBtance
EE!:  3#:a::ri:::t::?p::nI:::a5:I tage  drop

At   least  0.5  megohms  of   the   total   should  be   located  aB
close  aB  pos81ble  to  the  lgnltor  top  cap  to  prevent
o sc 1 I I at ion .
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Dimensions :      Per  outline

Mounting:
See  Note  2.

Ratings:
Transmitter po

Test  Conditions:    See  Mounting

PaLcking:                To  be  specified.

4.18.13.  2  **I.oadedQ:                           Fo=  5400fo.17oMc          QL:  ---           7.0

4.18.  25             Tuning  sus-
ceptance:

4.18. 26         * Equivalent
C onduc tanc e :

4.18.19        **HighLevel
V.  S.  W.  R.  :

4.18.27        /FiringTime:

Fo=   5400±O.17oMc       B/Yo:---±0.06

Fo=   5400±0.1%Mc       G/Yo:---           0.I

F=  5400±1%Mc;                     6':  ---           I.10
po=50110%kw;
tp= I.  0±0.  lJIS,

prr= 1000

F.  5400±1%Mc;                    t   :  ---           10sec.
po=20  kw min;
tp= I.  0±0.  lps;

prr=|000

F:  5400=5%Mc;                   t   :  500          ---hrs.
po=90il07okw;
tp=l.  0±0.  lug;

prr=1000;
Group  D

Eqiiivalent
Conductance;             a/Yo    :  ---          0.I
Arc  Loss                                         ---          1. Odb

® BOMAC  LABORATORIES,  INC.  -  BEVERLY,  AAASSACHuSETTS
NOv[MBm  26,  ii.54
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a I)irnen!ione:   Per o`itline

Rating8:
Transmitter po
Open  Circ`lit  lgnitor  Voltage

Packing:    To be  Specified

BOMAC  L^Bok^TORIES,  INC.  -  BEVEltLY,  A^ASSACNuSETTS
RAltcN  ,,  ,®)®

3.I                       Q`ialification
Approval,

4. 5                      Holding  period:

4.9.18.I.8      CartonDrop:

------         **Vibration:

t= 168  hours

To  be  Specified

F=  50±20cp8;
Total Excursion
=0. 08±0. 005  in;
t=2min;
Note  2

F=  5395Mc.                              or  :...
F=  5450                                        ar  :---
F=  5650
F=  5825
F=  5905Mc;
J=l. o5man.

F=  5650±1%Mc;
Ii=OHAdc

Ii=100HAdc

Ebb=-700Vdc;
Rl=5. 5Meg.

Ii=100uAdc

F=  5450Mc;^g=6.74       P   :-56          -66°
F=5650Mc;^g=6.co       P   :-z            -izo
F=5825Mc;^g=6.IZ        Y  :+34          +44°
Note  8

F=  5650±1%Mc;

po=5. O=10"w;
tp I =1.  0=0.15H8;
tp2=0.  5±0.15ti8;

prr=1000;
Ii=100prAdc,
ar'  = I.  I omaLx.

See Flat Leakage
Power

F=  5650±1%Mc;
po =5 . O± i 0 9*w;
tp=l.  OsO.15tLe;

prr=looo;
Ii=100H.Adc

F=  5650±1%Mc;                            ---          O.9db
po=4kw;
tp = I. 0±0 .15H8 :

orr=1000

To be  .p.cified

Ebb=-700Vdc;                       t   : 500          ---bra.
Ii = 100HAdc ;
Group  C

Inoertion  LOBe;                Li   : ---          0, 9db
Flat Leakage
Power;                                pf   : ---         120mw
Spike  Leakage
Energy;                                 W. : ---         O.5crg
Recovery Time                  t   : ---         4tL.

R.f.r.ac.. .ad a®t.tlon. .r. I.om 1411it.ry Sp.clflc.tl®zL,
E1.ctron Tube.,  ]4IL-I-lB,   2 W.y  1952.

Vlt.r.I. li) . pl.a. normal to th. ignitor electr®d..    Tbe
LgaltoT .1ectrode  .h.11 Bat .bort to the tobe body drria(
vibr.tlon.    Toe..  .h.11 ..tl.fy LIL requlr.meat. Of tbi.
•peclflc.ti®zi .fter th. vlbr.tion tc.t.

Pha.. Shlft to be inca.ured a.  .hot.rn   in I..t Circuit ''N''.
Po.itlv. pha.e  .hilt will b. in dir.ction of tube `inder t..I
vitb r..pect to VSW   det.ctor.

BrocK   DIAGRAM  TRANSMlssloN   PHASE   SHIFT  REAsuRErmiT

(over)

Shor.t  Slot
llyb rid June t ion

Pr.ocedure

(1)   With  dummy  tube   ln  place  of   sample,   adjust  attenuator.8  until   the
voltage   st,andlng  wave  ratio   ls  a  maximum.

(2)   ObBer.ve  posltlon  of   the  V.S.W.   mlnlmun  ln  the   Blotted  section,
(3)   InBer`t   sample   tube.
(4)   Ob8er.ve   new  posltlon  of  V.S.W.   minimum  and  calculate  phase   shift

on  baBls  of  guided  wavelength.



REF I)/ M I N 5 / 3 /I
A.I 7 /S2  /v7 fi /,
a.. 3 5/a  a/ri ,
L`. i-I_.
I)* 32.fo   I)/A     73=,f ±±!±±!iI_3!4±Oil±:fs±±±:ii,,+
cJ -~ , I / a  €   C, / c,

H.. 2`€a  a/4,



DimeriBion® :   Per attached outline

¥:::E::itte I po                           M±n.             #in
lgnitor current                                       loo                     200  HAdc
Amb.   Temperature                                -55                   +1000C

Recommended lgnitor  operating  current   150  HAdc  (Note  2)

Ref. _

3.I

4. 9.18

4.18. 9

Culification
Approwh:

Drop:

*Vlbr.tion ( I ) :

*Vibration  (Z) :

Attenuation lgniti on
Time:

hi.rdon I.o.e :

Atteauntion:

Notel  3,   4

t=60  .ec.  ;  G=Z. 0;
Amp.   0. 04  in.   Note  5

po=0;  Note  6

F=9375, ±0. I"c.
Note  7

F=9375  MccO.1*
m=750uA
No,e  8

a

rl

•1

*Atteau.tloa:                   r=9000  Mc  cO.1%
n=750 uA
Note  8

*Attcau.tlon :                 r=9600  Mc co. I*
n=750 u^
Note  8

^ttea`i..toe:                 r=9375 Mcco. I I
ns75O u^
Note  6,   9

T`lnlng RAn8e:               N®te  lo

lgritor volt.ge            lz= I ooHAdc
Drop,

Igaitor hter.ctlon:    Iz=100riAdc

Attenuntor Felt-f .
I)rty:

Atten`iator Ex.inc-
tioz) Volt.g.  (I):

Atten`..tor Erfunc -
Volt.g.  (2),

Lcdegc Power:

n=750 uA
Note  20

Note   11

Note  9,    11

r=9375  Mc
Ek=O :
Po=30Kw
Prr=looo
tp=O. 5H.I,;  Note  12

4. i8. i3       *i.Lord.d Q:

4.18.14       *.Temp.r.Cure  Ere-Not.  I.
quoncy Eff.ct;

4.18.15.I       R.cov.ryTin.:

4.18.16 Prel,ur,
Cb.,.tloa:

r=9375  Mc
Po=20 K,
Prr*looo
tp=O.5ph   Not.14

Not®3,15

I.mp.I.car. qrcl.  N®t.  16
dr:

I."p.r.t`ir. Cycl.  Grcap C;
LLf. I..I:                    Note  l6

t:  ---         180.ec.

Li:  a.e5       I.5O  db

Atteau&-
tlon:   30db  ---

Attenu.
tion:   30 db---

AtteBu,.
tion:   28db ---

AlteBul.
tlon:   Z5db---

F:9000      9600Xc

Egg:  200            375

AI-i:..-          O. Zdb

325          450V

ZOO          -,-*ds

Zoo         -.. Vac

Peak
Power: ---        30 mv

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHuSEtts

AUGUST   3,   1956

Tc,t

Life  Te.I  (I): F=9375
Po=ZOKw  (min)
tp=O. 5M.
Prrsooo
iK=750  rnA
Note   17

Note  6:

Life  Test  (Z):

Life  Tc®t End
Poin€  (I):

Life  Teet End
Point  (Z):

Note  l8                                t:       loo hre .---

Leakage power        Po/Di: ---        30 Inw
h8ertion  Lose                  Li:  ---         a. O  d5
Recovery  Time                   t:   ---         5. O  Ill
Low Level     Attenuation:    25           ---db
Attenuntion

Leakage  power        Po/Di: ---        30 I)av
heertion  Loe8                  Li:  ---         2. O  db
R.cover  Time                       t:  ---         3     tL8ec
Low  Level      Attenuation:    20           ---db
Attenuntion

References  aLnd Dotation®  are  from  Military Specificatiofl,
Electron Tubes,   MIL-E-lc,

The  recommended ignitor operating  curreat i®  for a tube with
an average  ignitor  voltage  drop.    Tbe  following formulaL  8bould
be u.od to  determine  the  value  of the. required  8erle8  re8iBtance.

SerieB Reei8tance   (RI)= ¥;=J=i   (megohm„

Wbcre  Ri  =Tocal  6erie8  re.iBtance
Ebb=Opel.en circuit  8upply voltage
Ei=Average  {centcr)  ignitor  voltage  drop

At lca8t  0. 5  megohm®  Of the  total  Should be  located a8 close a8
po8tible  to the  lgnitor top  cap to prevent oscillation.

On evidence of aati8factory quality,   this  test may be  limited to
10  tubes  per month when tube  i8  in  coDtiauou8  production.    If
two  or more  tubes  faLil to meet  this  te8t,   the  test  conditions  Shall
revert to design tegt  requirements.

Tune  to  9375  Mc  cO.1% then vibrate  in the  direction  of tbe  coae

axl.  with elmplc harmozilc  motion (or  lz hour.  &t  2. OG vith .A
unplLt`ide  of motion  Of 0. 040  lziche..    After  thle  the  tuning  8hall
not A.ve changed moz.e thLn 5  Mc from it.  inltlal value.

Th. t`ib. ehall be vibrated `rdth  .imple harmonic  motion in a
plane pcxpendiculaT to the  cone axis  and there  Shall be no
evidence of lhorting betwcezi the attcnuator  electrode and the
adjacent  cone.

This  teat  ehall be  rnadc  not le88  than  24 hour®  after any pre`rLo`i.
diecharge.    With a  -450  volts  dc  applied to the  atteziuator  elec-
trode  through  Z50, 000  ohm8  it ehall fiz.e  within the  .pecified
time.

The  i]iscrtion lo88  8hall be ineaeured by a tram.mie.ion lnetbod
in  whicb the  tube  i8  placed betweezi aL matcb  gcneraLtor and a
matched detector.

Tbe low-level attenuation  .hall be  measured by a tram.mi..ion
metbod u8lng a matched oscillator and a matched load.    The t`ibe
Bhall be  caused to  rc8onate  at ttLe  8pecified frequenciee.    The
Specified aLttenuation  Shall not include  insertion loe8.

For the teat tbe tube  8hall bc  operated at a minin`rm Of 85°C

:i::£{=:t:eo¥P8e5%actufroer.th¥::£b=:¥erTovdeobfeoenne=:uinrtap¥eecde::nag
this  test.

Tie t`i.bc  Shall cover a  mi]iilnum tuning  range  of from le68  than
9000  Mc  to  more  thaa  9600  Mc.    Tbe  tuning  Screw  Shall be
cyclcd from  Stop  to  atop before  the alectricaLl teatB  are  performed

The  aLttenuator  extinction voltage  Shall be  deterznined by  rediiclng
the  magnitude  of Ek from that required to maintain Ik=0. 75  rna
to that at which the  attenuation.   a8  rneagured `mder tbe  condi.lone
of Note  7,   i8  le88  than  0.  I  db.

The  leakage power  Shall be  measured after  a  ®belf life  of 7  day&
The  tube  sbaLll be  t`med to  resonate  at  9375  ±1%.

(over)



Note   19:

::::::i:::t]ebmep:ae:rte°arheaafnbTcgeraa:u:)Cyar:)b8Leedntt:e±|::5:to"
and the  resonant frequency of the tube  Shall not change by more
than the  Specified aLmount  with no adju8trnent  of tbe  tuning
mechanism.

The  tube  Shall be  tuned to  resonance  at the  Signal  frequency.
The  logs  of  Signal  in the  tube  4 u  Bec  after the  pulse  Bhau not
be  more  than  3  db  in exce8B  of the  loaB  loo  u  8ec  follow the
pul8e.

With the  tube  clamped between  chokes,   an air preB8ure  of 45  pBi
Shall be  applied to both  81de8  for  30  minutes.    Reduce  the
prcB8ure  to  atrnogpheric  and  repeat the  cycle  5  times.    Tbe  t`ibe
Shall  meet all  the  teats  8ub8equent to  thi®  operaLtion .

=oe==#e"t"pbeeTBa=r\eYt°onc.e55tooYce€L°oBOLonE`t°otteo=E====pr.ercahco=eg:B±=en
temperature  may be anowed to  come to  equilibrium at room
temperature  in  going  from  -55°C  to  +loooc.    Tubes  Shall  Sub-
8equently be  capaLble  of pa88ing  all  other  electrical tests.

A minirmim of 5% of a production run of tubes,   or  one tube,
whichever i8 the  greater n`imber,   Shall be life  te8ted at  room
temperaLture.    The  life  test  Shall be  conducted with the  tubes    .
8utijected  Bimultaneou81y to  a high level  rf pulse and to  ain
attenuator  current pulse.

Tbe attenuator current  Shall be provided by an attenuator  circuit
which  Bball be  Ouch aB  to  produce  a  curreat pulse  having the
following characteri.tics  when the  output of the  circuit io  applied
to  a loaLd con8ieting  of a  0. 5  megobm nob-inductive  re8i8tor:
tr=l  u  ®ec  min,   5  uBec  MaLx;  tp=500  u  8ec;  prr=1000  pul8e8/8ec;
fu=50±5%.    Throughout the life teat,   the  attenuator circuit out-
put pul8e amplit`ide  Bhall be  maintained at the  voltage  required
to produce  a peak atten`iator  current of 0. 75  rna or at  450  volts.
whlchevcr voltage  i8  8mall.r in magnitude.    No dc voltage i8 to
be applied to the tube at any ¢ime after the initial characterietic€
have been determined all)d befoz.e the completion of the lifc te.t.

A minlnoum of 5* of a production  run of t`ibeB,   or one tube,
which.vcr ie  the  greater number,   ihall be life  teBted in a
minimurn ambient temperature of 85°C.    The condition.  of the
teet.  other than ambient temperat`ire,   .hall be  ae  .pecified in
No¢.  16.    All meaBurelnent.  of ch.racteri.tice  of tb. t`ibea  .hall
be made while the tube temperat`ire  ie  a minimum of 85°C.

At.en`iator voltage negative  with re.pect ¢o body.

Ref. Dlnens1on
A..^' 3  1/4   "hJ[,
Br3S# 2  7/8  )tax,
C# 1.760   Max.   I)1a.
D# 1  27/64  ]hi.
E3ur 1.280   ±.005
F#it I.220   ±.005
a 3/64   ±1/64  Slot

lHi, 0.5sO   ±.003
Ji, 15/16   inn-
K 0.640   ±.cos
L* 0.250   ±.005
M 0.612   i.003
N* 1  3/16  in.
P 9/16  Flat
Q 0.610   I.003
R 0.090   i.004  Rod.

4  Slots
S* 1  11/16   Mir.

Note a , -
1.   Roger.volr   shall  t>6  glass   or  approved  oqulval®nt.

2.  ¥y:±#rp::J:Ci7:nd::.r#:£V::IBL:::1:::::n  a
ulth  tube  axis.

3.  Body  face  to  bo  sllv.r  plated  15  MSI.

4.   Solder  flllota  porml.glbl®  on  pot.1ph.ral  8urfaco
r}®ar  seal-off  tip  and  .1®ctrod.  tornlml.    Slots
nugt  b®  fr.a  of  gold.r.

5.  No  pal.t  of  lrle  a8a.mbly  ahall  .It®nd  b.yond  th.
b.ody  lurfac®.

6.  E=hau8t  tubulatlon  not  to  .zt.nd  b.Fond  porlph®ry.

7. :!P::O£ ::: ::::.:::::.:L£:I:P::rI/:f:£:. 8octlon                 ®



inn,    hi.1"ky
-TOO          ---Vd:c
loo        200 jthdc

I)1men81ons :        Per.  Chitllne

Effi;ter po
Open  Clrcult  Ignltor.  VoltageIgnltor C-nt

Recomnended  Ignltor  Operating  Cur.rent  150 jiAdc   (Note  12)

Test  Condltlons:     See  Attached  drawlna  of  Test  CII`cult   'K"

Packing:                       To  be  8peclfled

Ref .                    Test                            Condltlono                          inn.       Mar.

3.1                     Quallflcatlon        Required  for
Approval :                   JAW  Marking

4.5                       Holding   period:     t-168  hour.a

4.9.18.I.8       Cat.ton  Drop:            To  be  speclfled

F-50±2   CPB;
Total  E][curBlon
=0.08±0.0051n;
ta2  mln;
Note   2

4.18.18              Voltage   stand-F=  9325  Mc.
]ng  ,ave  Ratio:    E:  33Z;  ¥::

Note   3

4.18.4.2             InBertlon  LoaB:     F=   9325  Mc.

::  ;3!5  #8:
#;:iAdc,

n

a

4.18.5.i         *Igrltor
Interaction:

4. 18. i            H:t8he¥nL_

4.18.2               Ignltor  voltage
I)r.op :

4.18.13.I     *tlLeaded  Q:

•If)ol&tlon I

4.18.11           nat  Leange
Pover I

4.18.10           g£¥;teake8e

4.18.28              Arc  loBel

4.18.15.1       .Recovery  Tlnel

4.18.19        ..ugh  Level
Vsm=

4.18.17.I         Temperature
Cycle ,

b.18.17. 2         Temperature
Cycle  Llfei

4.11                    Life  Teat:

I1=loojutdc

Ebb= -700Vdc ;
m=5.5  keg.

I1=1cO jiAdc

F=   9375ricj
Note   5

P-9325ke.

::t¥5TE::,

#

g::::       ::a
Cr:---          I.9

Ill : ---          1.3dt)
L1 : ---          i.Odt'
I,1 : ---         I ' 3db

ALL : ---           O.2db

t:---         5.0  8ec

Eld : 200          375Vdc

QI,: ---          30

to  be  ®peclfled
12                      ---db
to  be  Bpeclflea

%;!1:LELj„       pf I---     8o-
tp280.5£O
prr.1000;
;:::qudo;
See  mat
Leakage  rover

I.  9375ke;
pO=|.Otr pin;

3¥:i#;lpB,
;:i:Oprdc;

VBI---         a.25eri

---         O.8db

i:=!ii!ke#:,         t`---     6,a
;:::prdc;

;;±ii¥#!;         ctEe3e Bpeoi.
Note   10

Group  I)                  Cycles !50           ---

;#¥i#!:;;        t!5cO     ---tm8

RE5Tg?WOE;RI=2.8MeB.
Note  11

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

July  6,  1956

8£.
4.11.4

Test                           condltlonB                       Ep=   ng=.

I.1fe  Test
md  Point:

Rri::v£=+£e;       pi::=:      :EL
Power;
Spllce  Leakage             VB i---         0. 3erg
mercy;
Inoertlon  l®Be,         I.11---         I.2db
F-  9375Xc

Note  1!      FLeferenceB  and  notation.  are  fpon  mlltary  Speolflcatlon
Electron  Tut>eB,  in-I-lc,   3  0ctobej.'.1955.

"ate 2 !    ¥;h¥p!§!:a§§3;i::i=!gi:°faei::ff:£¥:E::±§;::t

of  thl8  8peolflcatlon.

Note  3!       See  Test  Clrcult   "E".
A  low  level  81gnal  1n  am  A;  a  loi  level  load,  ar-I.05-
=aF:haMiLRb=£L€iLn¥£:  ±hri¥:8;;::if:%¥ng into

note  Jt:       See  Test  Clrcult  nK".
A  low  level  lord,   oT=l.05mex.,   on  amp  X  and  I,.     A  low
level  81gnal  fed  into  am  A  18  detected  at  AZB  a.

Note  5!       See  Teat  Clrcult  "X".

eT.::85kv:i ::8±iE = i; : :# i:#± ::#:
aEl.05Bia=.,  or  a natcnea  detector  at  an A.

Ho¢e 61    = = :E:=l: ±:vt£:v:!e:fled ::t:nedT±::: =:^fE
de¢ected  flrBt  at  am  a  and  then  &t  artD  I.    I®®p  a
low  level  load.  ozl.05aaz.,  on  all  eapty elm.

Hate  718ee  Test  Clro`i|t  "In.

:a=i?a:#,£¥.¥r6ada,h#.3ff.}°o#'a=L.i¥.'
Leakage  rover  4.€octoa  at  a.

I®t®  8i       8e®  T®Bt  Clroult   Ill".
"anml¢¢or  po  ln  an I le  d®t®o€ed  &¢  an A.    A  lov

:::!k::o¥:vr!:grffii:3#TL:i:=o:::h:s§!Hi==1.te

Note  9!       See  Test  Clroult   "E".
tran8mltter  po  ln  am  H;  a  low  level  load,  J-I.05Da=.,
on  am  L;   a  Blmulated  echo  followed  by  a  high  level
load,  oT=l.07max.,   on  am  A;   detector  on  am  R.

Note  10!     See  Test  CII.cult   "Xn.
Tranenltter  po  ln  am  H;  a  high  level  load,  oT.I.07nar.,
on  an  A;   a  low  level  load,  dT=l.05nas.,   on enB  R  aLnd
1„    men  the  V.S.V.R.   looking  into  am  H  shall  be
vlthln the  llnlt  Bpeclfled.

Note  lil    See  lt.¢  Clroolt  "I".
trennl€tor  po  ln  am  X;  a  high  level  load,  oT-I.07]Lar.,
On - A,

Note  12!    The  z`ecomended  lgiltor  operntlng  cur'I.ent  18  for  a  tube
ltlth  an  avenge  lgnltol`  voltage  drop.    The  folloTlng
foz"1a  Should  be  used  to  detemlne  the  value  of  the
required  8.rl.a  z`e81etance.

Serlee  keel.tonce   (Ri).  E2E;§|  (megomB)

Vhere    R1-  Tot.I  Berie8  reBIBtance
EbE= £#¥:rt#:t::?P±hv:::a§:itage drop

At  least  0.5  megohzu  of  the  total  Should  be  loca€ed
a8  close  &8  poeBlble  to  the  lgnltor  top  cap  to
prevent  oBclll&tlon.

(oyer)



Toot  ciroult  -K"

Lo.  1®v.1  soctlon
(Gag  fill)

L-I
V

-
®1

1111I
I

I
i  -                     ill
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7- I
I

ITh1
11                                                                                        (                                                                                             1'

L®

NOTE   I

9;%!€¥ :#£#%)EDR/7L.LL

V+EFEREN, DIMENSIONS

I

I) 1920  ±.010
E+ I.b25  I  O'S
F* .093  +_ a/a
a.. 2S0 I,,i,,
H SEE    NC)TE    I
JJr I.4)25   1.a/`
A, I  I/2,       MHX.
L* 64C)  +_.0o2
„Jt boo   +_.OC)2.
AVX Oq3   +-.010
P+ Tci5E66E~~
OJ' . 610 ,-.002=
R I . 7 a a  +- .a I 0

7- MA0NC7POW
L/ RECE,/VCR
V ANTE.NNA„ Lof) D

e



Mln.         Max.
2iB    loiT50o  w

-700          ---Vdc
loo          ?Oo jlAdc

Dlmenslons:     Per'  Outline

E¥:ter po
Open  Clr`cult  Ignltor  Voltage
Igrltor  Current

Recommended  Ignltor  Oper.atlng  Current   150  uAdc   (Note   14)

Test  Condltlons:     See   attached  dr.awlng  of`  Test   CIIicult   "K"

Ref .                     Test                              Condltlons

3.i                      Quallflcatlon        Required  for
Approval :                    JAN  Marking

4.5                         Holding   per.1od:      t=168  hour.a

4.9.18.i.8        Cart;on  Dr`c)p:             To   be   speclfled

F=50±2   eps;
Total  Excur.slon
=0.08±0.0051n;
t=2  mln;
Note   2

4.18.18              Voltage   stand-F=  9325  Mc.
±ng  wave  Ratio:     F=  §33;  #:;

Note   3

4.18.4.2            Insel.tlon  Less:     F=  9325  Mc.

::  ;3Z; #:;
::;: #Adc ,

4.18.5.1         *Ignltor
Interaction:

I.1:---          I.3  db
IJ1:---          i.0  db
I,1:---          1'3  db

I1=loojiAdc                  AL1:---          O.2  db  I

®

a

A

4.18.1                Ignltor  Ignltlon  Ebb=-700  Vdc;
Time                                  R1=5.5  Meg.

4.18.2               Igrlt,or  voltage    |1=100 pAdc
Drop :

* I.olaLtioa:                          I =  9325Mc.
F=  9375Mc.
I.  9425Mc. ;
Note  6

F=  9310Mc'  :
po=2.  8w;
tp  =  i.  010,I,8;
prr=1000;
Ii = I OOJAde ;
Note  7

t:---         5.0  8ec

Eld : ZOO           450Vdc

QL: ---          30

To  be  Specified
|Z           ---db
To  be  Specified

Po/Du:  ---             130  rnw

4.18.  28             Arc  Loa8:                          F=  93loMc:                                     ---          O. 6db
pO=Z.  8w;
tp = I.  0 ±0.  I,8;

prr=1000;
Ii I I 0 0JIAdc ;
Note  8

4.18.15.  I.  *R.covery  Time:            F=  9310Mc.  ;
pO=2.  8w;
tp.I. 010.  lps;
prr=1000;
Ii=100JIAdc;
Note .9

4.18.19        **HighLevel   VSIIrR:      F=  9310Mc;
pO=Z.  8w;
tp = I .  OP .  IprB ;
prr=looo;
Ii=100JIAdc:
Note  10

F=  9310Mc;
tp= I.  OcO.  lps ;

prr=1000;
Ii = i 0 0jindc ;
Notes   7,    11

t,---Zqus

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

July  6,  i95e

F=  9310Mc;

pO=Z.  8w;
tp= I. 0±0. lps;
prr=|000;
I|.|OquAdc:
Note,  7,   12

Groip D                             Cycle.:50   ---

F=  9310±5%Mc.  ;                 t  :  500          ---bJ.a
pe= I Okw mid;
tp=|. 0±0. lps;
prr=|000;
Ebb=-700Vdc ;FL1=2.5   Meg.
Groxp-D;
Note  13

To b€  epecifled                       To be  epecLfled

Note 1:        Reference.  and notatlozL& are from Military Specification,  Electrozi
Tube.,14ll,-E-lc,   3 -October,1955.

Note  Z:       I)uring thl. te.t tbe igritor electrode  ehall not ehort to the tube
body.    Subeequent to thl. teat the .t`ibe  .ball pall)e  all electTlcal
and mechanical requirelnezit. of thi® .pecification.

Note  3:       See  Te.t clrc`ilt
A low 1.vel .lgnal in arm A;  a low lev.lload,  oT-I. 05 mar ,  on
arzn. 14.  R and I.    Then the  V. S. V. fl  locking lneo aLz.in A .hall
tie within th. 1lznlt. ep.cifled.

Note 4:      Se. I..t clrc`ilt
A low level load.  ari|. 05Bia=. .  on .rm.14 and I..    Alow level
•ignil fed into aLrm A la detect.d &t Arm R.

Not. 5:      Se. I..t clrcult
A 1ov I.v.1.lgml in .rp A; .low 1®vol lo.a,  r-I. 05m.L ,  on
arm. X azrd I.; a lov l®v®11o.A.  J-I. 05maL .  or . maecb.a
detector .I .rm R.

Note  6:       Arm M.ho`11d be the  epecLfl.d.ttem)aflon do" from arzli a when
a low 1®v®1 .ignal i.  fed Lz]to arm A and detected flr®t at .rm R
and then .t arzn X.    Keep a low level load.  dr.I. 05zna][. ,  on all
•-pty ar-..

Note  7:       S®®  Te.t circuit
Tranlmltt.r po in arm M;  a high level load.  dr= I. 07mA:I. ,  on arm
A;  a low level load  oT]l. 05ma]L ,  on arm I.;  a .`iitable power
in.a.using devic. &t R.

Note  8:       Sc.  Teat circuit
Traumitter po in aLrm M to detected at arm A.   A low level load,
aT=l. 05Inar. ,  on arm. R and L.    ^zi appropriate eection of `rave-
g`ilde  LEI  .ub.tituted for the dxplexer in order €o det®rznizie th.
Arc Lo..  of the t`Ibe.

Note  9:       See  Teat circuit
Tranflmltter po  in arm M:  a low level Lc.ad.  ar:I. 05ma]L .   on arm
1,;  a eim`ilatod echo fouoved by aL hlgb level load,  dT= I. 07ma)iL .
on arzn A;  detector on arm A.

Note  lo:     See  Teat circ`iit
Tran4mitter po in arm 14:  a high level load,  dT=l. 07=max. .   on arm
A; a low level load.  a:I. ®5maz. ,  on armB R and I..    Then the
V. S. W. R.  looking into artn M .hall be  within the limit epecified.

No¢e  11:     The line power .t which tbe tube fires  ehau be  within the limi€
8peclfied.

Note  12:     Th. tgb. m`iet fire with each tranndtted pulse.

Note  l3:     See  Teat clrc`iit
Tranemitter po in arm M:  a high level load,  oT=l. 07ma]E. .   oD
arm JL

(oyer)



Note  14:     The  r`ecormended  lgnitor  operating  curr.ent  ls  for  a
tube  with  an  aver.age   lgnltor  voltage  dr.op.     The
following  formula.  should  be  used  to  determine   the
value  of  the  requilied  series  resistaLnce.

Series  Resistance   (R|)=  E2E58l  (me8°hms)

Where     R1=  Total   series  I.eslstance
EE::  23::a::I?:::t::?p::nI:::a?:|tage  drop

At  least  0.5  megohms  of  the   total   should  be   located
as  close  as  possible  to  the  lgnltor  top  cap  to
pl`event  oscillation.

how  lov®1   soctlon
(Gas   fill)

NOTE  Iff8;a:;ri05TLRfsf/#;,f6#f"cD'Rf#G€s

V`EF.EREN\ DINENSIONS

I

I) 1920   I.DIC)
E, I,4,2S  i  ols
F* .093  I 0'0
G.. 250  I)/fl'
A SEE    NOTE    I
J* I.625  I.0lJ
A' I I/a,     „„X.
L* 6+0   +--OOZ.   -
„* b40   +_.oci2,
„* -Oq3   ±.C)/O
P* r6775E55~z~-
0* . 4310 +- .002;
A? I , 7 a a  +- Q I 0

r MR^.NcrRov
t, RECE/VCR
V ANT E I/ iv fl„ LOAD

®



Applicatio"                 To be u.ed with Bfl-51 /U tp?_¥eg`±:ice

Dimen.ion8:                Per outline

Mounting:                      Note 2

Fating8:
Transmitter po

Teat conditions:        Note  2;   See  Test circ`iit ''H"

Pack  in Sealed  water-vaLpor-proof transparent baLg  or  approved  equivalent.
If opaque bag ie  used,   the  tube  type number  Shall be  Stamped thereon.

4. 9.  6              *Gla8s  strairi:

-----            ** Vibration:

Required for
JAN Marking

(d);  Package
Group  I;
Carton Size  E

F`=   50±2cps;
Total Excursion
=0.  08±0.  005in;
t=2  min;
Note  3

4.18.13.2**LoadedQ:                           Fo=  8800±O.1%Mc.         QL:---           8.0

a

r+

EiEI

4.18. 27        ¢Firing  Time:

Fo=8800±0.1%Mc.    B/Yo  :---±0.06

Fo=  8800±O.17oMc.   G/¥o:  ---           0.I

F=  8800±17oMc;                     d':  ---           I.10
po=20 ±10%kw;
tp= I.  0± 0.  1pr8 ;

:r,::.18:0;

F=  8800±1%Mc;                     t   :  ---           10sec.

po=4. Okw min;
tp=0.  5±0.  05prB;

prr=1000

See  Firing  Time                       ---         0. 8db

F=  8800±17oMc;                     t   :  ---           8.Opr8

po=50±10%kw;
tp= I.  0±0.  lJIS;

prr= 1000;
Note  5

F=  8800±5"c;
po=200kw min.  ;
tp=1.  0±0.  Iq8;
prr=looo;
Group D;
Note  4

Tuning
Su8ceptance;              B/Yo   :---      ±0.08
Equivalent
Conductance;             G/Yo   : ---         0.I
Arc  1.o8o:                                        ---          I. Odb
Recovery  Tilne                  t  : ---         15)i8

BOMAC  LABORATOFtlES,  INC.  -  BEVERLY,  M'ASSACHuSETTS

DECEMBEft   22,   1954

Note  3:        Vibrate  in a, pla,ne  normal  to  the  tuning  diaphragm.    Tubes  Shall
satisfy  all  applicaLble  requirements  of  this  8pecificaLtion  aLfter
vibration,

Note  4:       A  temperature  cycle  life  test or  anRF  life  tegtmade,   during  the
saLine  four  weeks  period,   on any one  of  Similar  groups  of tubes
with the  Same  gas  fill and approximate physical dimensions  will
be  evidence  that  all  of the  said  groups  meet these  requiremeDts.

Vote  5:        See  Test  circuit
Delay  the  low level  8igDal  the  specified time  after  the  maLgnetron
pulse  and note  the position of its  V. S.  W.   minimum.    With the
tube  completely recovered the position of  V. S. W.   minimum  Shall
not  shift more  than 0. 05^g  a.way from  the  magnetron.

(oyer)
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-  -=--.    i

SEc.IioN  73-Z3  oF   5Eri7-
sHOwiAVG   7.u8€   iN7q25/77en

NOTES,-
/.   :OE:S/C]iv   CJF    #C)LJ)E7:    CP7-/CJ.N41.
2.7-UZJC    HEl_D   F/7?MAY   /N7)lACE  Z3y   5C7:Erv   i':LriMP
3. Z3C)TT.CiM  oF  7-UBC   /J  7-o 7JE   A7'7J-Rcj/.   F14i{# rr,oo¢/
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:,'.`.: : : -: ;,:                    i
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Out,line  used   for   following  tubes:-

6369          BL-68        BL-77
639.5          BL-69        68904Ij-650
639€           81.-   70

81,-   76



a

EiE]

Eiil

ApplicaLtion:            To b. used with RG-5l /U  waveguide

Dimenaion8:          Per chitline

Mounting:                Note  2

Ratings:
Traagmitter po

Test  cofldition®:      Note  2;

Pack in  Sealed  water-vaLpor-proof transpa,reat bag  or  approved  equivailent.
If opaLque  ba.g  18  used,   the  tube  type  number  8hau be  Stamped thereon.

Ref.                       TCBt

3.I                     Qualification
Approval:

4.9.18.I.8     CaLrtonDrop:

4. 9. 6              *GlacB  strain:

-----           ** Vibration:

Conditions

Requrred for
JAN Ma.rking

(d);  PackaLge
Group  I;
CaLrton Size  E

4.18.13.2  **LoadedQ:                          Fog  9375±O.1%Mc.         QL:---          8.0

4.18.27        7FiringTime:

FO=  9375ro.i7"c.B/yo   :--.     ±0.06

F.=  9375=0.1%Mc.     a/Yo  :---          0.I

F=  9375±17oMc;                     a-:  ---           1.10

pofi20±107okw;
tp=|.  0±0.  I,us;
prr=|000;
6' '<  I. 03

F=  9375±17oMc;                    t   :  ---           10sec.

po=4. Okw min;
tp=0.  5±0.  05prs;

prr=1000

See Firing  Time

F=  9375±17oMc;
pO=5O±iortycw;
tp=1.  0±0.1JIS;

prr=1000;
Note  5

F=  9375±5%Mc;                   I  :  500          ---hrs
po=200kw min. ;
ty=|.  0±0.  lps;
prr=looo;
Group  D;
Note  4

Tuning
Susceptanee;               B/Yo   :  ---±0®08
Equivalent
Conductance;              a/Yo  :  ---         0.1
Arc  LOBS;                                         ---          I. Odb
Recovery  Time                  t  : ---         15ps

Note  I:       References  and notations  are fl.om  Military SpecificaLtion,   Elec-
tron  Tubes,  MIL-I-I

Note  2:        The  t`ibe  i8  to  be  Inounted per  attaLched drawing  of Tube  Mounting,
dated 9-30-54.    A  Suitable  ga8ket  Shall  be  claLrnped between the
tube and the t`ibe  seat.    One  gasket    will be  Supplied with each
tut'e.

BOM^C  LABORATORIES,  lNC.  -  BEVERLY,  MASSACIIuSETTS

DECEAABER   22,   1954

11

liir_i_iL
I_L=J_=al

-Z

-#GA723Uu,ljE

JL

iii!`!

±==-_T_-
:EC7-/CJAV   8-,}   OF   SEAT

Swcj'wl/NG   7-i/8E  ///  ncis/7-/O//

.-+

±-,
Ii,LL--  )  ,  t-

1(
L-----I----J

/____

NOTES;-
/   I )CS/C,AV    r-F    /i'_,L`jlf7:\-    C737/t:`i,;i,!<L
2   7-UBE   HELD   F/7Frli`y   /^  7)18CE  73y   3r.ICL  ,;    '.L,ry;/P
3   Z}C)_7TC,M  I jF   7-i,9C   /5   7-{_I)E  _/}737`/Ciy.   Flc;:d  rr.oc?;

W/7-H    /A/I/I)E     5U-xF.JCE    C,F     irl,1VEGu/I)E
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Outllno  used  for  folio-1ng  tut)os:-

6369         81,-68       BL  77
6393         BL-69       6890AI.-650
6596          81,-70

81~  76



Application:             To be used with  RG-52/U  waveguide

Dimensions :            Per outline

Mounting:                   Note  2

Ratings:
TraLnsmitter  po

3.I                      Qualification                 Required for
Approval:                          JAN  MaLrking

4.9.18.I.8      Carton  Drop:                    (d);  Package
Group  I;
Carton Size  E

4. 9. 8            **Salt  spray
Corrosion:

4. 9. 6               rolass  strain:

4.18.13.  2  **Loaded  Q:                             F=  9150±O.17oMc               QL:  ---           6.5

a

n

4.18.  25               Tuning
Susceptance:

4.18. 26           *Equivalent
Conductance:

4.18. 27           tFiring  Time:

F=  9150±0.1%Mc           B/Ya  ---        ±0.06

F=  9150±0.1%Mc          a/Ya  ---           0.I

F=  9150±1%Mc;                       t   :  ---            108ec.

pO=4kw;
tp=O.  5±0.  05H8 ;

prr=1000

See  Firing  Time                       ---. 8db

F=  9150±1%Mc;

po=50±107ckw;
tp=l.  0±0.  IH.a;
prr=1000;
Note  4

F =  9 15 0± I 7oMc ;

po=50±107Itw;
tp=l.  0±0.  llJ.a;

2:r<=lT;030;

Note  5

Group  a;
Note  6

F=  9150±57oMc;

po=200kw(min.  ) ;
tp=l.  0±0.  ILLS;

prr=looo;
Group  C;
Note  6

Arc  Loss;
Equivalent
Conductance;
Tuning
Susceptance;

---            1.Odb

GIYo..---O.L

B/Yo       :---        ±0.08
Recovery  Time                      t   :  ---           15LLS

Note  I:        References  and notaLtions  are  from  Military Specification,
Electron  Tubes,   MIL-E-I

Note  2:       The  tube  is  to  be  mounted per  attached drawing  of Tube  Mount-
ing,   daLted  11-2-54,   using  a  gasket per  drawing  191  JAN.     Two
gll+-.. ndJJ tLiL  -`nr`1i-A  ulJh i±  tnh-

BOMAC  LABORATon.[s,  iNc.  -  BEVERLy,  MAssACHus[TTS

JANUARY   28,   1955

Note  3:       Vibrate  in  the  plane  normal  to  the  t`ming  diaphrarn.    The  tube
lnu8t  satisfy  aLll  requirement8  of this  specification  subsequent
to  the  vibration test.

Note  4:        See  Test  circuit
Note  position of  V. S. W.   minimum when  tube  is  in unfired con-
dition.    Delay the  low level  signal  the  specified time  after the
magnetron pulse  and  again note  the position  of its  V. S. W.   mini-
mum.    The  shift in the position Of minimum toward the magne-
tron  shall not  exceed 0. 05^g.

Note  5:       At the  conclusion ofthig  test,   the  tube  shallpas8  the  Firing
Time  test  specified  in  Ref`   4.18. 27

Note  6:        A temperaLture  cycle  life  test or  an RF  life  test made,   during
the  sa.Ine four weeks  period,   on  any one  of  Similar  groups  of
tubes  with  the  game  gas  fill  and  aLpproximate physical  dimen-
sion8  will be  evidence  that all of the  said groups  meet these
re qui rements .

-AEE
r_i-

Section   C-C   of
i_--`    mount showlr)g

-Arfu

_1___``
Section  A-A   of            Section  8-8  of
mount   showing               mount   showlr.g
tube   ln  position       tut)e  in  posltlon

Notes  portlnent   to  tube   mount.
i.   Design   of  holder.   optional.
2.   Tube  held  firmly  in  position  by  means   of   spring

or   scr'ew   clamps.
3.   Bottom  of  tut)a   ls   to  be  approx.   flush   (±.0041nches)

with  lnslde   surface   of  wave  guide.

::#gh:?ei;:i;::i!::i:;f;;f?::i;:!finzE:i;::;;2/U.
recommended   to   prevent   pulse   power  bl.eakdown
at   250  kw.

EEEI_  L fiL#?  `B-:a65 I
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1::i+Not,e    I:-The    tubular,ion    shall    fall   ```ritri.Ln   ri`    circ|r)

3/8   a.`a„     .a,..    Iocatei    f!'()il   ce,|terll  Iris   o:`   `J.lie
f 1 r]` -, , c;e  .

:T:-Jots   2:-5il.I,.i3r   `olat8    lJJ   .{:;:    nln.    or   equivalent
finish.

1Tc)te    3:-,A.s   an   alternate,    a   Tour,do(1    seal-r)f.f   cap
may   be    used.

:,-ote   4:-Flat   end   platL3   optional.

-;+Note   5:-Centerllnes   of   window   shall   colnclde   wit,h
corr.esr)onding   centcrllnes   of   box   ./tithln    .015
measured   ln   plane   of   window.

Note   6:-Slot,ted   flange   rm,   6r.u:a   "  :"    Only.      Slot
dinensior.s   a).ol`/   `.r,1y   on   ``ot`,tact    f``ict;     )j^    i.lalge.

i,'ol€)    7:-Dimerislon   '',I"    to   be   'neasured   a   nominal
i/8"   from  ref.   plane   ''A''.

Note   8:-   Dimension   ''L"   to   be   measured   a   nominal
1/ft"   from  wind.w   plane.

Note   9:-i]ef .   plane   ''A"   to  be   nor.rml   to   ref .   plane   nB''.

rl'ote   lc`:-Dlmpled   window   optional..

ftNote   11!-2   ga.al£ets   per   drp^wlng   l91-JAW   supplied
ur.mounted.

Note   12:-The   assembly   of   the   tube   shall  be
rectangularly   9ymmetrlcal   about   the   centorl'_ne.

:`Tote   13:-Dimension   "D"   shall   be   measured   friom
r`eferonce   plane   ''A"   to   4   points   located   on
blsectlng  axes   of   the   window  and  midway  between
the   edge   of   the   window   and   tube   sides.

Note   1.43-Applies   to   6035   and   6054   onl}'.      Bottom
face   of  end   plat,e   shall  be   flat  wlthln   .003  fc)r
ltg  entire   length.

-rfF)      --.

|©r Reference
Plane   "An---ffl   '

:R:f .   1.3Sg==883p-_io±
EL±:g8=:8oiHI#-:=

OsO   lfin,

EiLigi:-:
Aii` -a-1doa

This  Outlln®   used  for   following  tubes:-

1835A              BL-45        BL-73        1857A           6033
6162               81,   49        BL-74       B|,noio        6o34
ATR-388        BL-72        81,-75        BIr609        5883

o4o  rdr.



Appllcatlon:       To  be  used  wit;h  RG-52A  wavegulde

Dlmenslons :         Per  outline

tountlng :             Note  2

aff±¥£€terpo                                  ¥±          #kw
Test  CondltlonB:     Note  2;   See  Test  Clr.cult

::3¥v::e:::I e:fw::::::a§=r~ =:°3:e::a8::a::E:  E%e°:u:g::°:fa I
be  stamped  ther.eon.

Ref .                   Test

3.i                  Quallflcatlon
Approval :

4.9.18.1.8    Carton  mop:

4.9.6             -Glass  strain:
--------    **Vlt)ra€1ol.:

£gndltlong                      inn.      hi.
Required  for
TAN   Mbz.king

(a);   Package
8=¥8nLi|ze  E

F-5Q£2cp8

:8?85±#88;::?n
t=2  mlnj
Note   3

BOMA€  L^BORAToftlES,  lNC.  -  BEVERLY,  MASSACHUSETTS

DECEMBER   22,   1954

A

®

4.18.17.3       Temperature
Cycle ,

4.18.17.3      Temperature
Cycle  I,1fe:

4.18.13.2  .*I®aded  Q:

4.18.25         s¥g:¥tancel

4.18.26        .Equivalent
Conductance:

4.18.19      |lHlgh-Level
V.S.W.FL.  :

4.18.27         ¢FII.1ng  Tine:

Cycles =1              ---

£=:PAD;               Cycles:5o          ...

Fo=  890Q£0.1¢Xc.        QI.i---          6.5

Fo=  89co±o.i¢ife.   BAro:---     ±o.o6

Fo.  89oQfo.iSic    a^o!---        o.1

iiiri#M::         6.:___     1.]0

!is!:!##n:;
t :---         108ec,

4.18.28           Arc  loss:                    See  Firing  Time                ---         O.8db

------         *Rec°VeryTine:       §isi#co¥M:;             t:---       8.9uB

Note  5

4.11                   Life  Test :                   F=  890Q±5¢Mc;
po=200kw  mlri.

:=:i858;lps,
£#:p4D,

4.11.4             I,1fe  Teat
md  Point;s

t : 5cO         ---hrB

"nln8
Susceptance;            Bj^ro:-~-      ±O.o8
Equivalent
Conductance;            oAro :---         a.1
Arc  LOBS;                                ---          I.Odb
Recovery  Time               t:---         15+8

Note  1!    FLeference8  and  notatlonB  are  from  mlltary  Speclflcablon,
Electron  Tubes,  in-E-1

Note 2 I  £::¥6:i:::£bi;::£::a::::i:£:::§d¥k:i::¥n:f::::t

will  be  8upplled  with  each  tube.

Note3::F:::i:*#£[.#v¥:::¥¥;b:::g:u¥nent¥t:1:#ffi.ap#±:a

wo¢e "   3j=ie€£:u:a:y::3r]:::k:e;:I:kroFa#f:ft:kg:.'
groupB  of  tubes  vlth  the  Bane  gee  fill  end  apprexln.€®
physical  dlnen81orm  vlll  be  evidence  that  all  of  the
Bald  epeupf)  meet  theae  requirenent..

No¢e  5!     See  Test  Clroul€

F¥£:;.!iii:Eh¥ig¥n¥:!i;i;:ie!:::¥?;:::;::
away  from  the  rna,gnetron.

REfg€g.,uce   ffi

lJC)Tee .. -
I.    D_Esi€N  OF  /+OLz]eR   OpT-io^IF*L
a_.   T}/e_E_  I+Ej.2_F!F[wAV   iN  F*iicL= -ev  ;sc]eEtw   c"Np
3,;„Ero.T7p:_a.F^T_vEs.is_,_pe±_A_F.pgiv.-zuislrt`=-.cirihllTli    i^rsloE  siiFef:flcE   OF   wAVEOuiDE

outlln.  u.®d  for  follorlng  tuti®.i-

6S60         BL-08       81-77
oee3        BL  69      689oAL<5o
6396         BL-70

BL-  76

(oyer)





Appllcatlon €    ::D?e.u8?g081±ho:/rfeh:i?ht  Ra-5zAJ  w.ve8uide,

DlnenBlono i      Per  outline

muntlngl          Note  2

ffi:tea po
Teat  Condltlon8:    Note8  2,   3;

inn,Ill hi,
Z2_50   ky

Pack  ln  Beeled  voter-vapor-proof  transparent  bag  or  approved
equlv&lent.     If  opaque  bag  18  used,  the  tube  type  n`nber  Shall
be  Btanped  thez.eon.

Ref .                  Test

3.I                  Quallflcatlon
Approval :

4.9.18.1.8    Carton  mop:

4.9.6             *Glass  strain:
------        **Vlbratlon :

CondltloriB                             inn.        Mb]£.

FLequlred  for  JAN             ------
ftyklng
(d) ;   Package
Group   1;
Canon  Size  E

F=5Q±2cps;
Total  Excur81on
=   O.08±O.0051n;

::£1E;

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

DECEA^BER   22,   1.54

Note  4:    Vibrate  ln  a  plane  nomal  to  the  tuning  diaphragm.    The
tube  shall  8atlsfy  all  applicable  requirements  of  thlB
speclflcation  a.fter  vibration.

Note  5:    A  temperature  cycle  life  test  or  an  RF  life  test  made,
during  the  sane  four  weeks  period,   on  any  one  of  Blmllar
groups  of  tubes  with  the  same  gas  fill  and  approximate
physical  dimenalons  will  be  evidence  that  all  of  the
Bald  groups  meet  these  requirements.

Note  6:     The  Arc  Loss  of  one   tube  ln  1/2  height  wavegulde  18
approxinately  equal  to  the  Arc  I,oss  of  2  tubes  mounted
directly  opposite  each  other  in  full  size  wavegulde.

Note  7:     See  Test  Clrcult   "H".
belay  the  low  level  Blgnal  the  8peclfled  tine  after
the  magnetron  pulse  and  then  not;e  the  posltlon  of  its
V.S.W.  nlnin`m.     Wlth  the  tube  completely  recovered  the
posltlon  of  V.S.W.  mlninum  shall  not  shift  more  than
0.Q5^g  away  from  the  zDagnetz.on.

A

A

4.18.17.3       Temperat`ir.e
Cycle :

4.18.17.3      Temperature
Cycle  Life  Test:

4.i8.13.2  I+toeded  Q:

4.18.25           Tuning  sus-
ceptance :

4.18. 26         *Equlvalent
Conductance:

4.18.19       lJ.High-Level
V.S.V.R. i

4.18.27       7|Flrlng  Tine:

4.18.28            AI`c   lo8s:

4.11                 Iife  Test:

4.11.4             Life  Test
EN  Points

Cycles :I             ---

Group  D;                 Cycles :50            ---
Note   5

Fo=890Q±O.I¢Hc.           QI,:---          6.5

Fo-89ooro.i¢Mc.     B^ro:---      ±o.o6

Fo=89oQ±o.i¢Mc.     GAro:---          o.1

F±=gao#kw¥.            6':---       I.10
tp=i.OcO.trys;

gF<r::#,

;:=3?8%rlfiM:;              t=---        lo8ec.
tp=o.5fo.o5prs;
prr=|OcO

£:;eFgrlng  TIJne;             ---         I.6db

!i:!#¥:         t:---     8.918
Note  7

i±!i¥¥Eii.,;     t:500    ---ha"
Group  I)j
Note   5

Thing
Su@ceptance;            Btro:---      ±o.o8
Equivalent
Conductance;            oAro :---         a.1
Arc   I,o8B;                                ---          2.Odb
Flecovery  Tine                t:---         15pB

Note  I:    References  and  notatlona  are  from  )(111tary  Speclflcatlon,
Electron  T`lbes,  HDrE-1

Hate 2 :   g::ttkb:::n:? ::€::u;±r3.Pif? a:t::i::bfa:i¥ke:fiFT::
be  clamped  between  the  tube  and  the  Cube  Beat.     One
gasket  -lil  be  8upplled  ylth  each  tube.

#ote  3:    Ulth  the  exception  of  Recovery  Tine,  all  electl.1cal  teot8

i:c:/¥1¥LL±€eRLe;iran:a::g3;d¥d:.;:t:8?;o:u:eoT3%€f:.

i::.=__:=:i--
Sect;ion  A-A   of  mount
Bbowlng  tube   1n  position shoulng  tube  ln  po8ltlob

NOTrs

±:  Tneu8:SEeo£  E2:£;  :Et:i:::  t,y  scr®,  cLaxp
3.  Bottom  of   tube   19   to  bo  appro][.   flush

( ±.004)   with  lnsld.  surface  of  wavoguld.
4.  Tube  used  wltb  half  holght  guldo  I.D.  -

.ZOO   ±.cos  I   .goo   ±.cos.

(over)



Outlln®  used  for  folio.1ng  tubes:-

6369         81,-68       81~  77
6393         BL-69       6890AL-650
6396          81,-  70

81,   76



Appllcatlon:            De81gned  for  use   ln  1/2  height  Ra-52AJ  wavegulde,
I.D.   -0.200  x   0.9001n.

DlmenBlonB :               Per  outline

8%:n8:i
Ignltor  Current

A

a

a

inn.              HaJC.-756       -lam vac
loo              200 jiAdc

Recommended  Ignltor  Operating  Current   150 jiAdc   (Note  9)

Pack  ln  sealed  water.-vapor-pr.oof  bag.     If  opaque  bag  is  used  the
tube   type  number.  Shall  I)e   stamped  thereon.

Ref .                   Test

3.I                    Quallflcatlon
Approval :

4.5                      Holding   Period:

4.9.18.I.8     Carton   Dr.op:

4.18.14.i       Frequency
Temper.atur.e
Effect :

4.18.16          *Pressure
Operation :

4.18.17.i       Temperature
Cyc le :

4.18.17.2       Temperature
Cycle   Life:

4.18.32       ."Frequency
Vlbl.atlon
Effect   (1):

4.18.32      ..Ppequency
Vlbratlon
Effect   (2) i

4.18.I             Ignltor
mltlon  Tine:

4.18.2             Ignltor
voltage  rap:

4.18. 3          .Ignltor
OBclllatlon:

4.18.4`.I         Insertion
1®88 (1)  :

4.18.4.I      IInBertlon
I`oBB (2)  i

4.18.5.1         Ignltol.
Int erac t ion I

CondltlonB                                   Hln.     Max.

Requll€d  for
JAN  Marklrng

t=168  hours

(a);   Package
Group  i;
Car.ton  Size   J

Fg   8490  Mc.

i:!i!!g¥;
Note   2

45   p.s.1.a

g£:;:
-IOok.c
-|Ookc
-|Ookc

Group  D                                Cycles:50   ---

F=   9050   Mc;                            AF:---±O.5Hc.
Cycles=|;

:::8C8S8;O
Total  Excur.slon
=0.500±0.0051n;
t-2  mln;
Notes   2,    3

F-  9o5oife;

a::5:;Bi6
8::#Ocp8;
t,5uln;
Notes   2,   3

Ebt>= -750Vdc ;
R1=5 . 5Meg

4F!---     j±O.5Mc.

t'---

I1=100uAdc                   Eld : 200

F=   9375±O.1¢Hc;          I,1 :---
Note  2

;:€¥3!?i
|1.109iAdc                41.1 I ---

4.18.6              Tuning  Range:            Notes  2,   5

4.18.31.I       Loaded  Q:                      F.  8490Mc.                      QI,:---

::  ;838#::,                8E::::
Note   2

Mlninun
Flrlng  Powers

F=  9375±1¢llc;              pl:---

3¥:i5%;05J'S,
I:::8#d;;

5 . OBec .

400Vdc

6qudc

I ' 5Cklb

O . 2db

210
210
210

|Cxfro

4.18.9          Leakage  power:       iis!¥#:fl#:;    Porfu!---       3tw

5:::Oprdc;

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSAcllusETTS

MAY   26,   1955

::.L„w=veryTfro.   fa##:,      'S=.   =:

::::Oprdc;
4.11                  Llfo  Teatl

4.11.4             Life  Test
End  Point:

i:!!ffifp¥:,      "co     ---hrB
£:::p6D;

m8ertlon

E::{:}'                     L1:---        2.orb
Interaotlon;           4 L1:---        O.5db
mninun
Eoi:ng;power,
IJecknge  power;    pod::::        3°5tonBydr
Ignltor
Voltage  mop             Eld :---         500Vdc

Note  li    References  and  notatlonB  are  fron  M111tary  Speclflcatlon,
Electron  "beB,  Mn-I-1

Note  2:     TeBted  ln  i  height  RO-52AJ  wavegulde,   I.1}.-a.200  x  O.9cO
ln,

Note  3:    The  resonant  frequency  of  the  tube  Shall  not  Bhlft  more
than  the  amount  Bpeclfled  during  or  after  vlbratlon.
The  lgnltor  electrode  ehall  not  Bhort  to  the  tube  body
during  vlbratlon.     T`ibeEi  Shall  Batl8fy  a.11  eppllcable
requlrenent8  of  this  8peclfloatlon  after  vlbratlon.

Note  4!  "18  t.8t  18  a  check  on  the  tuning  Deohanlm  of  Che  tube.
Ignore  In8eftlon  IABs  Bectlon  of  the  Bpeclfled  z`eference
and  apply  requllnder.

Note 51   £:8t:kB#9}£:V:: :#n€== 3:E3¥.ra%et:5ef=fai
require  le8B  than  5  complete  turns  of  the  t`mlng  8crev
to  cover  thla  range.

Note  6i     TeB¢  1n  full  Blze  RO-52^  vavegulde.

note.7s    me  lncldent  pover  nece88ary  to  fire  the  tube  Bhall  not
I)e  greater  than  the  anouzit  Bpeclfled.    An  ebr`ipt  de-
crease  ln  lealcage  Pover  ehall  be  evidence  that  the  tutie
he fired.

Note  81    "18  ¢eat  perfomed  at  €he  end  of  loo  hours  opez`&tlon
On,.

Note  91     The  recolBDended  lgnltor  operating  curr`ent  18  for  a  tnbe
with  an  average  lgnltor  voltage  drop.    The  following
f olmula  Should  be  uBed  to  determine  the  value  of  the
required  Bez`1eB  reBIBtance.

Sel`1eB  ReBIBtance   (Ri).    ¥§gE£  (Degoha8.)

Where       R1-Total  eel.lea  ReB18tance
EbE!::#EL::r{:::t:=7P±ygn¥:::a§:itagedrop

At  leaBt  0.5  Degohne  of  the  total  Should  t)e  located  a8
cloBe  a8  poB81tile  to  the  lgriltor .top  cap  to  prevent
o aclllatlon .

(oyer)
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a

a

A

Dlmenslons :           Pert  Outline

i::::E:tter po                                   E         #. tw
Open  clrcult  Ignltor  volt,age                         -650                  ---Vdc

Recormended  Ignltor  Operating  Current     15o rAdc   (£88eJJA8i
Ignltor  current                                                     loo

Packing:                 To  be   speclfled

Ref .                   Test                               Condltlons

3.1                      Quallflcatlon         Requlr.ed  for  JAN
Approval :                     Mar.king

4.5                      Holding   period:      t=168  hr.s.

4.9.18.1.8     Carton   Dr.op:               (d);    Package
Group   i;
Car.ton   Size   K

4 .18 .18

F=50±2cps;
Total  Excursion
=   0.08±0.0051n;
t=2  mln;
Note   2

4.18.4.2           Insert,ion   I.ctss        F   =   9000   Mc;
Ii=   0 prAdc

4.18.5.I          Ignltor.   Inter'-I1=   loojuAdc
actlc)n :

4.18.1           .Ignltor  lgnltlon  Et)b=-700Vdo;
Tlae I                             R1=5. 5beg.

4.18.2             Ignltor  voltage    I1.IOQiiAdo
Drop ,

L|:--O.7db

AI.1:--0.3   db

t:---         5.08®0.

Eia: Zoo          375vdo

4.18.LL        ;:::rrakng®        #j!FEL3ur,         Pf:---       3On

¢p2f[O.5±O.15uej
prralooo'
I1=loQu^do;
a"`1.10-.

4.18.10           Splk®  to&k&go         8..  J1.I
Energy :                    Iedfage  rov.a

4.|8.31         !£:#?onof          Fp=o.i6o°fi#;

3=:i858;]5prjOr'-I . 10-. '
Note   3

4.L8.28      .utto883            i;=!r#ii5pr;

4.18.15.I.Flecovery  TlzBo:        F=  9000ke.;

?3::¥o±E::15prB;
prr=|OOO;
I1=loQPAdo

4.11                   I,1fe  Teat:

4.11.4

;i:i%#i5E:
prr=10co;

Ve ,---         O . 15.I.8

---   ±O.0071z).

---         O. 8db

t :---        aqu.

t:5cO         ---hr8.

Ebb=~700Vdc ; R1=2 . 5  meg;
Oz`OuP   D

Recovery  TIIce;
Plot  LeaJnge
PO,er;
Spike  If akage
Energy;
InBertlon  Loss

t : ---         1£pr8
pf= ---        30-
V8:---          O.20erg

L1= ---           O. 9dt,

BOJVLAC  LABORAToftlES,  [NC.  -  BEVERLY,  MASSACHUSETTS
MAY   31,   1955

Note  1:     References  and  notatlonB  are  from  Hllltary  Speclflcatlon,
Electron  Tut)eg,   NIL-E-1

Note  2:    Vibrate  ln  a  plane  perpendlculal.  to  the  lgnltor  aI18.
During  thl8  test  the  lgnltor  electrode  Bhall  not  Short
to  the  tube  body.    Tubes  shall  meet  all  req`ilrenent8  of
thlB  8peclflcatlon  aLfter  the  vlbratlon  test.

Note  3:     when  the  metal  plate  1@  r`eplaced  by  the  tube,   the  po-
Bltion  of  the  V.S.W.   mlnlmin  of  the  flat  portion  of  the
pulse  Shall  be  0.032  1noh  further  from  the  nagnetron
wlthln  the  llnltB  8peclfled.

Note  4:     The   recommended  lgnltor  operating  cur.rent   ls  for  a  tube
with  an  average   lgnltor  voltage  drop.     The  following
formula  should  t)e  used  to  determine   the  value  of  the
requlr.ed  ser`1es  resistance.

Series   Resistance   (Ri)   =  E¥§6Ei   (megohms)
where  R1=  Total   ser.lea  resl8tance

EBZ:  33::a::I?:::t::?p::nI:::a5:|tage  drop

At   least  0.5  megohms  of  the   total   should  I)e   located  aB
close  as  possible   to   the  lgnltor  top  cap  to  prevent
osclllatlon.

Note  5:    #:hi:w±5?I;|o;I:3:e3:Iu::a:;L=I:::3.are  to  be  -de

N°te  6:    £±:h£:8:5;e::Its:e3::::¥  :;:::=L::?t8  are  to  be  mde

T3EF: DIHENSK)us
.137  .cog.

E3** '?/8
C •k5(`'€e5')I)a(4)/ir}<6s

.GCG  -oo2
E~| I S,ea £
T=** /7/a
6* / //29  „X .
H*, Z250  I,/a.
J** .I/a  ,0'0
A / - e¢G  ±Oro



Dirnensions:    Per  Outline

Ratings :
Transmitter  po
Open  Circuit  lgnitor  Voltage
Altitude

®

a

a

Thermostat  cut  ln  Temperatul.e                  4
Thermostat  cut  out  Temperature             ---                    50
Ambient  Temp.   Range  (non  opera-
tional)                                                                                .6o                    +5o                     ___  °c
lgnitor  current                                                     loo                   200                  ---HAdc

Recommended lgnitor  operating  current                       150HAdc     Note  8

Pack  in  sealed water  proof bag.    If opaque  bag  is  used the  tube  type
number  must  be  stamped thereon.

4.  5                        Holding  period:            t=  168  hours

4.9.18.18         Carton  Drop:                     (d)  PackaLge
Group  I;
Carton  Size  K

4.9.19.  2     **Vibration:                             G=10
Note  2

* The rmo stat
Operation:

Heater  Current:

i  =1.  05maJ(I  ;
F=  8490Mc;
Fl=8565

*F=  8650
*F=  8740
*F=  8830
*F=  8920

F2=9000
*F=  9090
*F=  9180
*F=  9Z80
*F=  9380

F3=9487
F=  9578Mc;
Note  9

F=F2±5%
po=40±|Oqckw;
tpl=l.  0±0.15HS;
tp2=O.  5±0.15tj.a;

prr=looo;

:i==iolo.Hfd=:

See  Flat
Leakage  Power

F=F2±5%
po=40±107okw;
tp= I.  0±0.15p.a ;

prr=1000;
6=1.  Iomax;
Note  5

BOM^C  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

[[BRUARY   7,   11957

4.18. Z8             Arc  Loss:                          r=F2;±5%

po=4-Okw;
tp=l.  0±0.15118;

prr=|OOO;

4.18.15.I         Recovery  Time:            F=F2;±5%

po=ZO0kw;
tp=l. 0±0.15rs;

prr=1000;
Ii=100HAdc;
Note  6

Life  Test:                           F=F2;±5%                                  I   :  500

po=200kw;
tp=l. 0±0.15r§;

prr=1000;
Iz=100HAdc;
Group  C;  Note  7

References  and notations  are  from the  latest  issue  of
Military Specification,   Electron  Tubes,   MIL-E-I.

The  keep-alive  electrode  shall not  short to  the body  during
this  test.    There  shall be  no  intermittent  operation of the
thermostat  contacts.

fTLhi:gteubBeh:1:Vj:8pLLa°c:ndc:nesa::I::dveciua;£ebeerat.e5n5dj%:frT°h=iaecrhmo.
scat  sbould operate  within the  limits  specified.

With tie  ignitor  circuit  aLs  in  Figure  46  of  mL-E-lc,  the
ignitor  voltage  drop  shall be  raga,sured  after the  tube  fires
with a high  resistaLnce  voltmeter,   20, 000  obmsper  volt  or
greater,   and  shall be  within the  limits  specified.

When the  metal plaLte  is  replaced by the  tube,   the position
of the  V. S. W.   minimurn  of the  flaLt portion  of the  pulse  Shall
be  0. 065  inch further  from the  magnetron,   within the  limits
specified.

The  recovery time  aha.Il be  meaLsured after thirty minutes  of
operation  under  the  conditions  specified.

This  test  shall  be  conducted with the  TR tubes  mounted  in  a
ratrace  duplexer  under the  conditions  s|)ecified.    There  shall
be  no  arcing across  the  front face  of the  window during this
test.

The  recommended  ignitor  operating  current  iB  for  a tube  viith
an  a.verage  ignitor  voltaLge  drop.     The  following  formula
should be  used to  determine  the  value  of the  required  Series
resistance.

Series  Resistance  (Ri)  =  EL2!iEi  (megohms)
150

wbere  Ri=  Total  series  reBista.nee
Ebb=  Open circuit  supply voltage

Ei=Average  (center)  ignitor voltage  drop.

At  lea.st  0. 5  megohm8  of the  total  should be  located  as  close
as  possible  to  the  ignitor top  cap to  prevent  oscillation.

All  frequencies  aLre  to  be  mea.sured  within  0.1%  of the  value
Specified,   unless  otherwise  noted.

(over)
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Dimeneion.:                    Pe. 0`itline.

R ating e :                                                      Mid.

Tranemittez. po                                          I
Open circuit lgTiitor  voltage            -TOO

:E:::::8:::=::::ri:5oc)            ::o
Pull la curreht                                       78
Holding current                                      60

Teat conditions:             Note8  2,   3

Packing:                             To be  8pecified

MaB.             Nom.

Z50              ---I,
-.----  Vac
30                  Z8  Vac

220                ZOO  Ohm.
------ znAdc
160               ---mAdc

4.  5                      Holding  period:            t=168  hr8.

4.9.18.I.8     Cartoa  Drop:                  To  be  Bpccified

-----              * Vibl.ation:                        CycleB= I ;
F=  5  cp8  to
F=500  CPB.  ;
G=   15;
Shutter  Current
=60 mAdc;
t=5  min.   (min. );
Note  4

ItLBertion
Lo88  (I):

4.18. 4. 2       *Inaertiori
Lo88  (2)i

4.18.10            Spike  Leakage
Energy:

4.18. 31            Po.itioa of
Short=

F-8565
*F=  8650
*F=  8740
*F=  8830
*F=  8920

F=  9000

*F=  9090
*r=  9]80
*F=  9Z80
*F=  9380

F=  9487
F=  9578Mc.

€..---
6..---
6..--.
d..---
d..--_
d..---

6..---
6..---
6.----
6..---
6..---
6..---

F-9000Mc;                        I`i\  : ---
Ii:OjIAac

Shutters Cloeed;
F=  8490Mc                         1.i  :40           ---db
r=  8565                              I.i  :4o           ---db
F=  9000                              Li  : 40           ---db
F=  9487                                Li  :40            ---db
F=  9578Mc                         Li  : 40            ---db

li=ioojLAde                    A Li  : ---         o. 2db

Ebb=-700Vdc:                       t  : ---          5. O.ec.
Ri=5.  5M®8.

n=10quAde

F=  9000Mc;
p®.40±|O*w;
tpl=1. 0±0-15pe,
ty2:o. 5±0.15pr;
prr=|OOO;
Ii=loQprAdc:
6r±l.  Iomas.

See rllt Leakage
Poser

r=  9oooMc;
pahco±lo*Lw;
tp= I. 0±0.I giv:
prr=1000;
J-,I. ]0 mar. ;
Note  5

F=  9000Mc;
po=4 kw;
tp= I.  0±0.  I ?prB;

prr=|OOO

Bid : ZOO          375  Vac

pf :.--        40mw

Y,: ---        a. 30.rg

---±O.00,in

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS

FEBFtu^RY   6,   I957

4.18.15.I     *Recovery  Time:           F=  9000Mc.  ;
po=200kw,
tp=1.  Oto.15pr;
prr=|OOO;
Ii=100utdc

4.18.17.I        Temperat`ire
Cycle:

Note   3:

Note   4:

Note   5:

Note   6:

Note   7:

Pull ln current:          -----                                   I   : ---        75mAdc

Jtloldingcurrent:        Note  6                                  I   :---60mAdc

Life  Teat  (1):                  cp8=10ma.I.  ;         Cyclee: 50, 000         ---
Group D;
Note  7

Life  Teat (Z):                 F.9000 Mc;                            t : 500         ---hro.
pO=200kw;
tr=l. o±o.15ue;
prr= 1000;
Ii=|00jlAdc;
a,Oup D

1.ife  Test
(I  and  2)
Bad PdiQt:

Recovery  Time;                  I  : ---         20+ie
Flat Leakage                    p£ : ---         50mw
Power;
Spike  Leakage                  WB : ---         O. 35crg
Energy;
In8ertion Loee  (I)         Li  : ---         0. 7db
ln®ertioh I.o8B  (2|          I,i  : 40           ---db
at F=9000Mc.

References  and  notatlon8  are  from  Mllltary  Specl-
flcatlon,   Electron  Tubes,   NIL-E-1

The   shutter.8  of  the  6616(EL-326)  provide   a  con-

I::::n:tin:::oSo::,oP:3:¥,a:r£:#:¥rws:2!u::?
They  ar.e  not  intended  for  appllcatlons  lnvolvlng
the  swltchlng  of  high  power  and  should  be  either  oper.
or  closed  whenever  high  power  18  lncldent  on  the tube.

Unless  other'wlse  speclfled  all  1ovy  and  high  level
tests  all.e  to  be  made  with  the  tube  shutters  open.

Vibrate  along  a  line  parallel  to  the  axes  of  the
Shutter.a.     In8ertlon  Loss  test  set-uP  Shall  be  used
with  the  unit  under  test  mounted  on  the  vlbr`ator  ln
such  a  manner  that  a  standard  wavegulde   Bectlon  of

::g: } arTE: °:::u¥a#gnb? AE:? ; t i::t:g :::r:€: a:?u:£::I
not  be  greateri  with  the  shutter  tube  ln  the  line
than  with  the  wavegulde   section.     Tubes   shallnE.et
all  I.equlrements  of  this  speclflcatlon  after  the
vlbratlon  test.

When  the  metal  plate  ls  replaced  t)y  the  tube,   the
posltlon  of  the  V.S.W.   mlnlmun  of  the  flat  portion
of  the  pulse   shall  be  0.065  inch  further.  from  the
magnetl.on  wlthln  the   llmlts  speclfled.

The  curr.ent  I.equlred  to  hold  the  shutters  open  shall
be  wlthln  speclfled  llmlt  when  the  tube  ls  sut>jected
to  a  hammer.  blow,   G=15,   directed  along  a  line
parallel  to  the  axes  of  the  shutters  and  against
that  side  of  the  tube  which  ls  directly  opposite
the  side  on  which  the   shutter  coils  are  mounted.

17-30  Vac  pulses  are  applied  to  the  shutter  coils.
Each  time   the   shutteria  open  a  low  level   signal  goes
through  the  tube  and  ls  r.eglstered  by  a  counting
clr'cult.     At  the  end  of  this  test  the  number  of
signals   I.eglster.ed  should  equal   the  number.  of
pulses  applied  tothe  shutter  coils.

(oyer)



Hh.ust  tube  mst  not
::::n€h::y:7:nflanges
May  bo   on  olth®Ii   81do

Ilie
rfl

8

I

I

Ref. I)lmens1on
Ai?# I.625   ±.015
Bi, 1.220   ±.005
a #18(.1695)   Dr.

4  Holes
ID## I.062   ±.015  Ra-dT
E# 11.280   ±.004

I Fiffi 1.625   ±.015
I Gi*# 0.093   ±.015` Hi,* I.L25-
'J I.555   ±.010

K% 1.375  Ida.
L*% 1.000   Max.
in 1,500  Ithx.
Ni+# 0,281  :,tax,
Pit,+ 0.250   Nom.                   I

+I. 1.375   ]`thx.
R ¢8-32NC   4  IIolos



Dimen8ion8:   Per  Outline

ApplicatioD:    To be used with RG-9l/U  waveguide.

Mounting:         Note  2

Ratings :                                                                        Min.
Transmitter  po                                                        5. Okw

Test  Conditions:    Note  2

4.18.  Z8              Arc  Loss:

4.18.19        **HighLevel
V.  S.  W.  R.  :

F=16,500Mc
Note  6

F=16,  500Mc
Note  6

F = I 6 ,  5 0 0 M c ±5 7o

po=4kw;
tp=0.  5±0.  05H8;

prr=1000

See  Firing  Time

F=16,  500Mc±5%

po=20kw;
tp=l . 0±0.  Ills ;

prr=l 000;
6=(I. 03

Note  4

B/Yo    :-0.06     +0.06

a/Ya---         0.i

t   :---            108ec.

F = I 6 ,  5 0 0 M c ±5 7o

po=70kw;
tp= I.  0±0.1 LJ.S ;

prr=1000;
Group  C;
Note  5

AI.c  Loss
Equivalent  Conduct-
a.Ace.,                                   GI Y o
Tuning  Suscept-
ance                                    B/Yo   :  ---          ±0.08

Note  I:        References  and notations  are  from  Military  Specification.
Electron  Tubes,   MIL-E-lB,   2  May  195Z.

Nc)te  2:        Tbe  tube  i§  to be  mounted per  attached drawing  of  Tube  Mounting,
dated   5-I    -55.

Note  3:        Vibrate  in the  plane  normal  to  the  tuning  diaphragm.    The  tube
must  satisfy all  requirements  of this  specification  subsequent
to  the  vibration test.

Note  4:       At the  conclusion  of this  te§tthe  tube  shall pass  the  Firing  Time
Test  6pecified  in  Ref.   4.18. 27

Note  5:        A temperature  cycle  life  test  or  an R. F.   life test  made,   during
the  same four  weeks  period,   on `any one  of  similar  grorips  of
tubes  with the  saLine  gas  fill  and approximaLte physical  dimensions
will be  evidence  that  all of the  said groups  meet these  require-
ments.

Note  6:        All frequencies  to  be  measured within  0.17o  of  value  dpecified,
unle8a  otherwise  noted.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
AAAY  17,  1955
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1                 #-ii

Notes :

I.     Design  of  holder  opt,1onal
2.     Tut)e  held  firmly  in  position  by  means  of  clamping  ring
3.     Bottom  of  tube   is   to  be  approximately  flush  with

lnslde   Surface  of  wavegulde

E?t%£na56  8%at£5c!tEf8
lug  shall  colncldo
within  5   ,
2.  Bevel  shall  be  free
from  non-conducting  finssb
3.   Mounting   contact   shall
llmlted  to  the  beveled
surface   .
4.   Col`I.oslon  reslstanco
mat;er.1al,   or   silver   plato
or  oqulvalent.  All  other
metal  surfaces  shall  be
protected  by  a  corrosion
reslstanc®  flnlsh.

`::±'/I/ Dimens long .~..;710   i.010
-_-_+  1/4 `.irk,

1,500   Max,
rDj  -~ `T--1-:ooo   ±.oso

L
::*i

1'--.725---i.oo5i-i        :!!5::858
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DimenBion8:    Per  O`1tline

Efatin88 :
Cpen Circuit lgnitor Voltage
lgnitor Current

Min.                                 Max,
=i55                              -looovdc

loo                                      200HAdc

3.I                       Q`ialification
Approval:

4.9.18.1.8      CartonDrop:

------             *Vibration:

4.18.I                Ignitor  Ignition
Time:

4.18. Z               Ignitor  voltage
Drop:

4.18. 4. 2           Insertion  I-o88rf)
Insertion  Lo64(2)

4.18. 5.I           Ignitor  lnter-
actlon:

Required for
JAN  Marking

To be  Specified

Note  2

Ebb=-750;                                  t   :  ---          58ec.
Ri=Z, 5-eg.

Ii=100LiAdc                         Eid    :  300          450Vdc

F=   16,500Mc.                      Li   :0.851.75db
Note  3

F=  16,500Mc.                 ALi   :  ---. 2db

4. Ia  3               [gpitor  oscillation:    Note  4                                   Ii     :  ---         60H.Adc

4.18. 9               I,eakage  power:           F=  16,500Mc.         Po/in   : ---         40mw
po=40kw;
tp=0.  2H8ec
at  4000pps;
or  tp=0. 8Haec
at  looopp8;
Ii=100H.Adc;
Note  5

ooc  to  ioooc
F=  16, 500Mc;
Note  10

4.18.15.  I   **Recovery  Time:            F=  16,500±
po=40kw;
tp=O.  2H8ec
at  4000ppB;
or  tp=O.  8Lis
aLt   looopp®;
Ii=100HJidc;
Note  8

45p8i  ( abe)
Note  9

No,e  7

4.11                       Life  Test:                           F=  16,500
Po=40kw;
tp =0 .  2ti8 ec
at  4000ppa;
ty=0.  8LLsec  at  looopps
Ebb=-750;
Ri=2. 5-eg.
Group  D

t   :---          4w8ec.

Ignitor                               Eid    :  ---          600Vdc
Voltage  Drop;
Insertion  Loss(I);           Li   :  ---          2.5db
Ignitor Inter-
action;                                  ALi   :  ---          O. 5db
Leakage  power      Po/D`i   : ---         50rnw

BOM^C  L^BOR^TORIES,  INC.  -  BEVERI.Y,  MASS^CHUSEtts
JUNE  a,   195S

Note  7:        Test  all  tubes  onlyby  exposing  to temperature  changes  from
room temperatul.e  to  -40°C  to  100°C  to  rcorn temperature.
The temperature  may be allowed to come to  equilibrium at
room temperatul.e  in  going from  -40°C  to  100°C.     This  test
may be  made  during  the  holding period but not  le88  than  24 bour8
before  the  leakage power test.    Teat ten tubes  per month or
57o  (whichever  i8  less)  a  minimum  of  10  cycles.

Note  8:        The  tube  Shall be  tunedto  resonate  at  the  Bignalfrequency.     The
loss  of  signal  in the  tube  4Lisec.   following tbe pulse  Shall not be
more  than  3db  in  excess  of the  logs    IOOLLsec.   fouowing  the pulse.

Note  9:        With  the  tube  clamped between  chokes,   ari  aLir pre8Bure  of  45lbg.
per  square  inch  absolute  shall be  applied to  both  8idea for  I/2
hour;  reduce  the  pressure  to  atmogpheric    and  repeat the  cycle
5  times.    On  evidence  of satisfactory quality this  teat may be
limited to  ten tubes  per  month.

Note  10:     The  frequency drift  Shall be  measured with no  adju8tmeat Of the
tuning mechanism,

Note  11:     The  recommended ignitor  operating  current i8  for  aL t`ibe
with an average ignitor voltage  drop.    Tbe following formula
Should be used to  determine  the  value  Of the  required  8eriea
re 8 i e tanc e .

Series  ReBi8tance   (Ri)  = Ebb  -El  (megobm8)
150

where  Ri  =  Total  8erieB  resistance
Ebb  =  Cben  circuit  Supply voltage
Ei    =  Average  (center)  ignitor voltage  drop

At least  0. 5  megohm8 of the  total  Should be  located as  close  ag
possible  to  the  ignitor top  cap  to prevent  oscillation.

(over)



i Ref.1       Dlznenglon•Ai**    !0.250   Dla.

8* I  3.OcO   Zthx.

lc#* 2  9/16  hi.
'm 21/32   Mln.
E#     19/16   linx.
F# 0.BOO   I.010
a 0.144   +ocO3  -.002

4  Eole8
H# 0.595   ±.003  Had.
J# 1  I/4  mJ(,

lK
-0.408  -0.417

L- I  9/16  mJ[.
giv 10,310    ±.010

Nob.   1:-Two   fac.a   of  th.  tub.  Shall  b®   811v®r  pl®t®d.
All  other  motel  8urf&ceB   slnll  b®  prot®ctod  t)y  a
corrosion  ro818tant  flnlsh.

Note  2:-No  part   of  the  wlndov  a8a®znbly  Shall  .][tond
b.yond  the  surface  of  the  t)ody.

Not:a:;;o£P3iL::b:°a=e:a::::::£cP:I::i:rgf°:/:*L:ad.



Dlmenslons :          Per  outline

REtter po
Open  Clrcult  Ignltol.  Voltage
Ignltor  Current

Recommended  Ignlt,or.  Operating  Curr`ent   150 jiAdc    (Note   4)

Mln.                    Max.
I               rm kw

-TOO                       ---Vdc
loo                      ?Oo quAdc

3.1                  Quallficatlon           Required  for
Appr`oval :                         JAN  Mar.king

4.5                   Holding  period:        t=168  hours

4.9.18.I.8    Carton  Drop:

4.18.17.I     Temperature
Cyc le :

4.18.I           Ignltor
Ignition  Time:

4.18.2            Ignltor
VoltageDI`op:

(d);   Package
Group  i;
Car.ton   Size   K

F=50±2   eps;
Total   Excur`slon
=o.08±o.o05   ln;
t=5  min;
Note   2

Ebb=-700  Vdc;
R1=2.7   Meg

t:---        5.Osec.

I1=100 jiAdc                         Eld:350     500Vdc

4.18.4.2        Insertion  Loss:        F=16000  Mc;                             L1:---O.7db
Ii=O JIAdc

4.18.5.1        !g€::::t[on:                I1=100/1Adc                         AL1:---0.2db

4.18.18         Voltage   standing

4.18.18           Voltage  Standing  IF=  16800
Wave  Ratio
(cont . )

4.18.10           Spike  I,eakage
Energy :

4.18.11            Flat  Leatcage
Power :

4.18.15.I     *Recovery
Tine :

4.18.19       +*Hlgh  Level
V,S.W.R.

4.18.28          *Arc   I,oss:

4.18.31            Po81tlon  of
Short i

4.11                  I,1fe  Test:

4.11.4a

F=   16940

?5=:788:¥:

5:=58=8%=;
tpl=O.50±O.lops;

::2:3695?°.o5prs;
I1=100jlAdc

See  Spike
I,eakage  mergy

g5=5gfao8##;
tp=o.5ojo.IQus;
pIT=3000;
I1=1CX2LIAdc

::=:8::8##;
:=:;:850.|quB,

;is!:g±&;#ipr8;

g:=E8=8#;
:g::;58:?.|qu8;
Note   3

ii:!!¥;Ei8;"
Ebtj=-700Vdc ; R1=l . 8
Gz,Oup   I)

Insel`tlon  loss;
Spike  I,eakage
Ener8yj
F'lat  I,eakage
Power;
Recovery  Time

pf :---          50mw

t i---         |Qus

d'=---          I.2

---         O.8db

•035     .055in

t =500        ---hrs.

meg.

L1 :---         0.8db

Ws :---          O. 35epg

pf :---         6chw
t i---         2Qus

BOJV`AC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

luN[  11,  1955

'

Note  I:    References  and  notations  are  from  Military  Speclflcation,
Electron  Tubes,   Mn-E-lB,   2  May  1952.

Note  2:    Vibrate  ln  a  plane  normal  to  the  ignltor  axis.     The
lgnltor  electrode  shall  not  short  to  the  tube  body
during  this  test.    Subsequent  to  the  test  the  tube  shaJ.1
Satisfy  all  applicable  requirements  of  this  speclflcatlon

Note  3:     When  the  shortlng  plate  is  I.epla.ced  by  the  tube  the
shift  ln  the  position  of  the  V.S.W.  minimum  away  from
the  magnetron  shall  be  wlthln  the  limits  specified.

Note   4:      The  recolnmended  lgnltor  operating  cur'rient,   1s  for  a  tube
with  an  average   lgnltor  voltage  drop.     The  following
fonnula  should  be  used  to  determine  the  value  of  the
required  sel`les   r.eslstance.

Series   Resistance   (Ri)=  E¥$6El   (MegohaB)

Whel.e       Rl=Total   ser.ies  I.eslstance
EE!:g3::ag:ri?::t::jp::nI:::ag:|tage  drop

At  least  0.5  megohms  of  the   total   should  be   located  as
close   as  possible   to   the  ignltor  t,op  cap  t;o  prevent
oBcillatlon.



Dilrietieion8:    Per o`itline

Ratings:
Open Circuit lgnitor  Voltage
Ignitor Current

Recommended lgnitor Operating  Current  150LLAdc   Note  9

Pack in  Sealed moisture-re®istant bag.    If opaLque  ia  used,   type  number
must be  Stamped thereon.

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  JV`ASSACHuSETTS
JUNE  18,  195®

a

a

Required for
JAN Marking

t=168  bours

To  be  Specified

Notes  2,   3

Ebb=-650
Ri=2. Omegohm9

F = 2 3 , 9 8 4± I 7" c .
Note  4

Ii = 10 0LiAdc
Note   10

Note  5

F=23,984±l.0%Mc;        pf   :   ---          Z5mw
po=8. 0±10"w;
tp=0.  25Hsec;
all  zooo  pps  Or
tp=0.  5H8ec  at
looopp8;
Ii=100HAdc
Note   11

o°c  to  +ioo°c
Ambient
F=23,  934±1.  0%Mc;
Note  6

AF  :-15             -65Mc.                  Note  8:

F=  23.984±0.5%Mc.           t   :  ---           4.OH..

po =8.  Okw±10 7ckw;
tp=.  Z5Hsec  at
2000  pps  or
tp=.  5H8ec  aLt   1000  pps;
Ii = 100prAdc ;
Note  7

45  p8i(abB)

Note  8                            Cycle     :I.0          ---

F=  23,984±1%Mc.                t   :500          ---bra.
po=Z4. 0±|0"w;
tp=0.  5pr8ec±Z0%;

prr= 1000±10% ;
Ebb=-800;  Ri=2. 3  megohm8
Group  a

Note  8                             Cycle    :50             ---
Group  a

Keep-alive                          tk    :                  5  8ec.
Ignition  Time

Life  Test                         Leakage  power               pf   : ---         35  mw
End  point:                        Insertion  Loss                  Li   :  ---          2. 5  db

Ke ep -alive -hte I
aLction                                     ALi   :                    0. 5  db
Keep-aLlive  Voltage
Drc)p                                         Bid    :  __.           600  Vdc

References  and notations  are  from  Military Specificatiori
Electron  Tubes,   MIL-E-lc,   3  October  1955.

On evidence  of  satisfactory quality the  inspector  may limit
this  test to  ten tubes  per  month  when the  tube  is  iD continuo`ls
production.    If  one  or  more  tubes  fail  to  meet this  test,   the
tegt  conditions  ghau  revert to  Design  Teat  requirements.

Tune  to  23, 984±0. 5%Mc  then  vibrate  in direction of tuner
axis  for  12 hours  at  2. OG  `rith an  amplitude  of  motion o£
0. 040''.    After  this,   the  tuning  shal.i not have  changed more
than  Z0  Mc.   from  its  initial  value  and the  tube  aha.118ati8fy
all  other  electrical test of this  Specification.

The  insertion  lo88  shall be  measured by  a  traLn8mi8Bion

=edthd°e:eLcntowr?LC:::err:::eLnac;L::ethdeb::?neingaen=:ta:::dg£:rLe::t°r|
within  the  limits  of  23, 984Mc±1%.    A8  the  tuning  screw  iB
turned through the  complete  range,   the traLn8mitted power
Shall  Show only one  peak.

The  tube  Shall  cover a  rninirnulri  t`ining  range  of from less
than  23, 630Mc.   to more  than  24, 580.    No  t`ibe  Shall  require
legs  than  Z-I/2  complete  t`irn8  Of the  tuning  ®crew to cover
this  range,    The  tuning  Screw  Shall be  cycled from  Stop  to
Stop  before  electricaLl te8t8  are  performed.

The  frequency drift  Shall be  measured with no adju8tmezit
of the tuning mechanism.

The  9ignaLl  frequeflcy  Shall be  23, 984±l/2%Mc  and the  tube
8hall be  t`med to  re8onaLte  at the  eignal frequency.    The  lo8B  of
the  Signal  in the  t\ibe  4tiaec.   following  the pul8e  Shall not be
more  than  3  db  in  e]tcee8  of the  lo88  looLL®ec.   following  the
pul®e.

tTee=::::tuturbeet:y.:gpo:8::8L:°oot:mt:err:tumr:ec:p=::i:re:mTrh°e°m
temperaLture  may be  allowed to  come  to  equilibrium  at  room
temperature  in  going from  -40°C  to  100°C.    ThiB  teat may be
made  during  the  bolding period but no. `eBB  than  24 boor.
before  the  leakage  power  te.t.

Tbe  recommended ignitor  operating  current ie  for  a  t`ibe  with
an average  ignitor voltage  drop,    Tbe  following formula .bould
be ueed to determine the  valve  of the  rcqtiired eerie.  r.-
8i8tance.

Series  ReBiBtancc(Ri)  =  Ebb-Ei        (megohm.)
150

where  Ri  =  Total  eeric8  reeigtamce
Ebb= Open  circuit  Supply  voltage
Ei  =  Average  (ceriter)  ignitor  voltage  drop

At lea.t  0. 5  megohmB  of the  total  Bhould be  Located a.  clo8e  ae
poa8ib`e  to  the  igaitor  top  cap  to prevent  o®cillation.

Tbis  teat  8hall be  made under  conditlonB  ale  Bpecified in Note  4.
With  lgriitor  Current  of  I ootiA,   the  insertion loBB  Bball not
increase  by`more  than the  Bpecified amo`int over  quiescent
insertion  lo88.

The  leakage power  ihall be  measured after  a ahelf life of     7
days.    This  test  ®hall be  made uBizig the  zn®thod and pro-
cedure  of Radiation  Laboratory Report No.   600.

(oyer)



R®f. Dln®n.lob-
A 1-i/4  mx.'8, 250±.005
C 2-3/4  ml,
D 17/32   HID.    II .287±.002

a 13/16  mx.
EI* .510±.005
J • 120 I . 002
K* 2-5/16  mJ=,
I, 241±,002
H .241±.002

P .S59  Hln.
365  ml.

Ft, I-I/8  mJ(,
3* I,009  mx,

.999  Hln.
Tw 3-9/16  mJ[,

Note   1:-
Glass  seal-off  tip  -hen  only  a  glass  roservolr
18  used,   shall  not   oxtond  at)ova   this   lino  and
shall  be  wlthln  the  porlph®ry  of  the  glaBs
I.a sorvolr .

Note  2:-
m]c.   projection  of  the   r®servoll.   ll®s  wlthln
a  cylinder.  of  I-I/2  dlamoter  with  axle  co-linear
with  tube  axis.

Note   3:-
Body  shall  bo   clean  and  free  from  paint.

Note   4:-
No  part   of   the   lrls  assembly  Shall  extend  beyond
the   8ur'faco  of  the   copper  body.     The   flat   Surfaces
of  the  body  shall  have  a  mchln®  flnlsh  froo  fl.on
oxcesslvo  tool  marks  and  shall  be  parallel  to
each  other.  wlthln   .0011nches.

Note   53-
Solder  fillets  pel.mlEslblo  on  perlphoral  surface
near   seal-off  tip  and  elect,rode  tormlnal.

Note   6:-
Head  of  screw  may  extend  out81do  of  t)arrel  lf
wlthln  "R''.



Dirnen8ion8:    Per  Outline

Application:    To be used with waveguide    Size  RG  53

Mounting:         Note  z

Egtterpo                      L#kw         Max.
Test  Conditions:    Note  Z

Pack  in  Sealed water proof transparent bag  or  equivalent.    If opaque  bag
i6  used,   the  Tube  Type numt`er  shall be  Stamped thereon.

4.18.  25               Tuning  sus-
ceptaLnce..

4.18.  36            *Equiva.lent
C onduc t an c e :

4.18.30        **Mode  purity
(Standing  WaLve
Over  Band):

4.18.  27             ,``Firing   Time:

QL:---           7.5

B/Yo:-O.06      +0.06

a/Yo:---           0.1

u.-7                 ---

F=Z4,000±l.07oMc;             t   :---            10   sec

po=4kw;(rna.x.  );
prr=1000±107o;
Note  8a
F=Z4,  000±17oMc;                     o'   :  ---             I.10

po =10kw(min.  ) ,
tp =0.  5±0.  l)5H-S ;

:,::l=.1oY50;0±1070,
Note  9

Note  4

F=Z4.OKMc±57o                    t   :1000        ---hrs.

po = 3 0kw ;
tp = '3 .  51  s ec .

p I I = I, 0 u 0 ;
Group  D;    Note  5

Firing  Time;Note  8           t   :---           lo  Bec.

Arc   Loss;                                          ---           loo  db
Equivalent  Con-
ductance;                       G/Yo      :---           U.i
Tuning  Sils-
ceptance;                      B/Yo      :   ---           ±0.06

Note  i:               References  and notations  are  from  Military  Specification,
Electron  Tubes,   MIL-E-lc,   3  October  i955.

Note  2:               The  tube  is  to  be  mounted  per  attached  drawing  of  Tube
Mounting,   dated        -:-5   .

Note  3:               Vibrate  in  the  plane  normal  to  the  tuning  diaphragm.     The  t`ibe
must  satisfy  a.Il  requirements  of this  specification  §ub§equent
to  the      vibration  test.

Note  4:               At  the  conclusion  of this  test,   the  tube  shall  pass  the  Firing
Time  Test  specified  in  Ref.   4.18.  27.

Note  5:               A  temperature  cycle  life  test  or  an  R.F.life  test  made,
during  the  same  four  weeks  period,   on  any one  of  similar
graips  of tubes  with  the  same  gas  fill  and approximate  physical
dimensions  will  be  evidence  that  all  c)i  the  said   groups  meet
these  requirements.

Note  6:               All  frequencies  to  be  measured  within  0.17o  cif  value  specified,
unless  otherwise  noted.

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACI+USETTS
JUNE  Ilo,  1956

Tube  Shall be  mounted as  in Note  Z.    No  appreciable  energy
shall  be  excited in  the  tube  in other  than  the  desired Hi 1
mode.    As  evidence  of  this,   the  reflectedpower  may  corres-
pond to  a  standing  wave  ratio  greater  than  7   in voltage  over
the  frequency  range.  from  F+500Mc  to  F-500Mc.

The  tube  shall  be  mounted as  in  Note  2  and followed by  a.
matched load.     With  the  line  energized by pulsed RF  Power,
the  tube  §baLll  fire  within  10  seconds  after  application  of ..over .
The  power  loss  in the  arc  (PL)  shall be  less  than  160  peak
watts .

P               =     1000                  =1.18     (0.7db)

p-pL             looo_16o
This  test  shall be  performed at  least  7  days  after  pumping
and  at  least  Z4 hours  after  any previous  discharge.

This  test  may be  made  at  low  level.s  by  Simulating  the  arc
by  a  metlllic  short  in  intimate  contact with the  inside  of the
window.

LLl

HiEIE

EiitT:f-i?-5=?6---ie-x.I,

REifj;-;--i---i----:---
EEE  \  E  EEEEi

*Note   i:-Centel`   llnos   of
locating  key  and  long  axis
of  windows   shall   colnclde
wlthln  5 i .

?!Note   2:-0.480,   0.490,   and
0.640   Dla's.   shall  be

::n8:a±8[%[g:t££:a::ei764 .
•*::-Note   3:-Bevel   shall   be   sliver.

plated   50   msl   (.:in.)   or
equivalent   and  shall  be
free   from  burrs   or   scratches
=1ount;ing   contact   shall  t)e
llmlt,ed  to  beveled   surface.
All  other  met,al   surfaces
shall   be   priotected  from
corrosion.

Note   4:-Thor.e   are   to   be   no
sharp  edges   on  the   tube
face .



Dimensions :        Per'   Outline

Mounting:             UG-2loAJ  Input,   UG-210A  Output

#:ter po
Open  Clrcult   Ignltor`  Voltage
Ignltor  Current,

Mln.                     Max.Fro           I kw
-750                    ---Vdc

loo                     200 +iAdc

Recommended   Ignltor   operating   Cur.r.ent      150 ,uAdc   (Note   9)

Test   Condltlon:      See  Test   Clrcult   "E",   dated  8-13-54

Packing:                       To   be   speclfled

3.I                     Quallficatlon         Required  for
Approval :                       JAN   Mariking

3.7                       Marking   of                  Note   2
Tube s :

4.5                      Holding   period:      t=168  hours

4.9.6               J`Glass   strain:          -----

4.9.18.i.8     Carton  Dr'op:             To   be   speclfled

-----               3tv|bratlon   (i):        Cycles=1;
F=|O  eps   to
F-55   eps;
Total  Excur'slon
=0.0601n;
t=6O   see;
Njte   3

-----            "Vit)ration   (2):        Cycles  =l;
F=5   eps   to
F=500   eps;
Total  Excursion
=0.010   ln;
t=6OO   see;
Note   3

++Vlbratlon(3) :

4.9.2Q.5     Jtlshock:

4.18.i             Ignltor
Ignition  Time :

4.18.2              Ignltor
Voltage  Itrop:

CycleB=5;
F=10CP8   to
F=55cps;
Total  Excursion
=O.0601n;
t=15mln ' ;
Not;e   3

8=::6ws  in
each  of  3
perpendlc"lar
?:t=eg;
Ebb.-750Vdc ;
Ri=3.9Meg.

t:---         5sec

I1=100;uAdc                     Eld : 325          475Vdc

4.18.4.2          Inser`tlon  Loss:        F=   24.00kMc;                  I,i:---          O.8db
I1=loquAdc

4.18.18            Voltage  Standing  *F.   23.35kMc

4.18.18       **;{:t:aft:t!:?ndlng

+.18.11            Flat  Leakage
Pot,Jer :

a 4.18.10            Spike  Leakage
Energy :

4.18.28             Arc   I.oBs:

F=   23.50

• 95kMc ;
07nar .

F:  2!:
F=   24.
Note   5

OT: - - -
OT=---
Cr: - - -
Or - - -
OT: - - -
cr: - - -
6T: - - -

OT: - - -
¢..---
dT: - - -
dT: - - -

g:=3g±°3#¢kMc;

:i;::;:#:/gg;s,.

ii,::?;%:,
See  Flat
I,eakage  Power

F=   24.00±1¢kMc;
po=3Qbkw;

::;:i35#.05,s,

i:`::?6988:£:;

1.2
1.2
1.3
I.7

-. 0491n
-. 032in
-. 015in

pf :---           4Omw

Ws :---          O.2erg

---          O.8db

BOA^^C  L^BOR^TORIES,  lNC.  -  BEVERLV,  MASSACHUSETTS
OcToeER  i8,  i95]

4.18.15.1   **Recovery  Tine:          F=   24.00£l¢kMc
pO=3Q#kw;
t p= 0 . 5±0 . |p s ;
prr=1000;

#::?iprfd±:
4.18. 31            Position

of  Short:

4.18.17.1        Tempel`atur'e
Cycle :

4.11                   Life  Test:

4.11.4               Life   Test
End  Point:

F=   24.00±l¢kMc
pO=30±5kw;

::;:i5#;I,s,
o7= I. Iomax . ;
Note   7

::;:io5:8;1,s,
11= loo)iAdc ;

Fo';:.!Omax.,

T[-55°c   to
T-ilocp C

t :---          4.Ops

•0215      .0265in

pO:---           O.5w

::=34ckg#%rmc;           t:5oo        --_hrs
tp=0 . 5±0 .lps ;
prm=1000;
Ebb=-700Vdc;R1=l.7   meg.

#:E#ir.;
Insertion  Ioss;         L1 :---         1.Odb
Flat  Leakage

33¥£:;Leakage              Pf :---          5Chtw
Energy;                             Ws : ---          O. 2erg
Recovery  Time                t:---         10/a

Note  1:    References  and  notations  are  from  H111tary  Speclflcatlon,
Electron  Tubes,   HmE-lB,   2  May  1952.

Note  2i    Tubes  Shall  be  narked  6282(ELll).

Note  3!    Vibrate  ln  a  plane  nomal  to  the  lgnltor  axle.    The
lgnltor  electrode  Shall  not  Short  to  the  tube  body
during  this  teat.    Tubes  Shall  8ati8rty  all  requlrement8
of  thlB  speclflcatlon  after  the  vlbratlon  test.

Note  4:    "bes  Shall  satisfy  all  requlrementB  of  this  speclfl-
catlon  after  the  Shock  Test.

Note  5i    See  Test  Circuit  "E".     Bolt  reference  lnBert  to  flange
A,   and  measure  the  poaltlon  of  V.S.W.  minimum.     Replace
insert  with  tube  and  again  measur.e  the  posltlon  of
V.S.W.  mlnlmum.     The  I.e8ultant  phase  shift   shall  be
wlchln  the  speclfled  limit.     Repeat  pI.ocedur.e  at  the

;:¥:;¥€=R§%#!;i=gu¥je:;:g¥::±n;i:§f::V:I
O.99C±.001  1n.     Negative  d  lndlca.tea  a  phase  shift
toward  the  genel.atop.

note  6:     Tube  mounted  ln  a  "rat-race".     There  shall  be  no  arcing
across  the  input  face  of  the  Tlndow  during  this  test.

Note  7g     When  the  metal  short  ls  replaced  by  the  tube  the  shift
ln  the  posit;ion  of  V.S.W.  minimum,   away  from  the
magnetron,  shall  be  wlthln  the  Bpecifled  lhit.

Note  8:     "t)e  mounted  ln  a  "rat-I'ace".     The  magnetron  power
ls  lncrea8ed  until  the  tube  flreB.    The  flrlng  point

E:gr::a:e::¥¥:yp::::a:8°:::Xi:±°8y°:€Xegis€=Pt
3:¥g3o3:res::r3:£Etofo¥£:g:g:usa:nth:n;Zr¥isn3;tnghe
shall  be  less  than  the  8peclfied  value.

Note   9:     The   r.ecommended  lgnltor  operating  current   ls  for.  a   tube
with  an  aver.age   ignlt,or  voltage   drop.     The   following
f omula   should  be   used  to  determine   the   value   of   the
requil`ed  seriles  resistance.

Series   Resistance   (R|)=  EEB6Ei   (me8ohms)

Where       R1=Total   series   r.eslstance
EE:=&€::a::I::::t::?P±¥n¥:::a%:i tage  drop

At   least  0.5  megohms  of  the   total   should  be   located  as
close  as  possible   to   the  ignltol`  tc>p  cap  to  pr.event
osclllatlon.

(oyer)
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Dilnension8:    Per  Chitline

Rating8:
Open Circuit Ignitor  Voltage
lgritor Current

®

a

3.I                         Q`ialificaLtion
Approval:

4. 5                      Holding  period:

4.9.18.I.8      CartoflDrop:

------            *Vibration:

4.18.I               Igritor Ignition
Time:

4.18. 4.  2           InBertiozi  Loe8:

4.18.  5.I            Ignitor
hteractlon:

------               Tuning  Range:

4.18.  3                 Ignitor
O8cillation:

4,18. Z                Ignitor
Voltage  Drc>p:

4.18.9               Leakage  power:

4.  ]8.16           *Prea8ure
Operation:

4.18.17.I         Temperat`ire
Cycle:

4.11                       Life  Test:

Required for
JAV Marking

t=168  hours

To be  Specified

Note  2,   3

Ebb=-650                                    t   :  ~--           58ec.
Ri=2. Omegohm8

F=  23,984±1%Mc              Li   :0.85        I.75db
Note  4

Ii=lootiAdc                        ALi   :  ---          0. 2db

Note  5

Ii  :  ---          6quAdc

li=loorAdc                       Bid   : 300          425vdc

F=  23,984±l.0%Mc;      pf    :---          25mw
po=8. o±lofuw;
tp=0.  25H8ec;
at  2000ppo  or
tp=0.  5H8ec  a.t
1000  pps;
Ii=10OLLAdc

ooc  to  +|oo°C                   AF:  -15          -65Mc
Ambient;
F=  Z3, 984±1.  0%Mc;
Note  6

F=  Z3,984±O.5%Mc             I   :  ---           4.Oti8

po=8.  Okw±10fty;
tp=.  25u.8ec  at
2000pps  or
tp=. 5HBec  at  looopp8;
Ii=100rLAdc;
Note  7

45p8i(abg)

Note  8                                Cycle  :i.O          ---

F=  23,984±1%Mc                  t   :  200           ---hr8.
po=Z4. O±10 %kw;
tp=0.  50Hsec;
prr=1000;
Ebb=-800;  Ri=2. 3  megohmg
Group I)

Note  8                           Cycle       :50             ---
Group D

Keep-alive                           tk    :                   5Bec.
Ignition  Time

BOM^C  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

JUN[  16,  1955

Ref.                    T e.t                                  C olidition.                                   Mizi.       Max.

4.11.4               1.ife  Te.t                         Leakage  power               pf   : ---         35mw
End point:                       Inlertion  I,o®8                 I.i   : ---         Z. 5db

Keep-alive-hteT-
action                                ALi   :                 0. 5db
Keep  Alive  Voltage
Drop                                   Eid   :                  600Vdc

Note  I:       Refercncc8 and notations  are from Milita.y Specification,
Electron  TubeB,   MIL-E-lB,   2  May  1952.

Note 2:       On evidence  of eatiefactory quality the inspector may limit thl.
teat to ten tubes per month when the tube ie in continuous pro-
duction.    If one or more  tu.bee fail to zneet thi.  test,   the te.t
condition.  eball  revert to I)eBign  Teat rcquirclnent..

Note  3:       Tune  tube to  23, 984Mc±. 5% then vibrate  in direction  of tuier
all.  for  12 hour8  at  2. OG  with  an  aLmplitude  Of  znotion  Of  0. OcO''.
After tbie,   the t`ming  8hall not have  changeo  more than  20Mc
from ite  initial vaLLue and the  tube  8hall .ati.£y all other electrical
teetB  Of  thil  ®pccification.

Note  4:       The  in®ertion log..hall be  mea8ured by  aL tran®ml.8ion method
in which the tube i8 placed betwccn a matched generator az}d
detector.    The  frequency  Of the  .ignal  generator  ®hall be  wlthln
the  limit3  of Z3, 984Mc±]%.    A®  the  t`ining  .crew i.  t`Lmed
through the  complete  range,   the tranamltted power ahall 8how
only  one peak.

Note  5:       The  t`ibe  ehall  cover  a  minimum tuning  range  of from lee8  thazL
23630Mc  to more  than  24, 580.    No  t`ibe  8hall  require  less  than
2-I/2  complete  turns  of the  tuning  Screw to  cover thle  range.
Tbe  tuning  Screw  Shall be  cycles  from atop to  atop before  ®lec-
trical te8t  al'€ performed.

Note  6:       The frequency drift  chall be measured with no adjustment
of the  tuning  znechani8m.

Note  7:        Tbe  Signal frequency  9ball be  23, 984±l/2%Mc  and the  tube  chall
be  tuned to  re8onaLte  aLt  the  Signal frequeLcy.     Tbe  lo®8  of  ®ignal
in  the  tube  4iLsec.    fouowing  the pulse  8hall not be  more  than
3db  in  exce88  of the  lo8B  looH8ec.   following  the  pulse.

Note  8:        TeBt  the  t`ibe by  expo81ng  to  temperat`ire  changes  from  roozn
temperature  to  -40°C  to  100°C  to  room temperature.   Tbe
temperat`ire  may be  allowed to  come to equilibration at  roolli
temperature  in going from  -40°C  to  100°C.    This  teat may be
made  during the  holding |>eriod but not le8g  than  24 hours  before
the  leakage power test.

Note  9:       The  recommended ignitor  operating  current i8  for  a tube  with
an  average  ignitor  voltage  drop.    Tbe  followlflg form`ila  should
be  used to  determine  the  value  of the  required  8erieB  resistance.

Series  Reei8tance  (Ri)  =  Ebb-Ei  (Inegchme)
15o

Where  Ri=  Total  8erie8  re8iBtance
Ebb  =  Open circuit  Supply voltage
Ei  = Average  (center)  ignitor Voltage  drop

At least  0. 5  megohm3  of the  total  8hould be  located a8  close  a.
po8®ible  to  the  ignitor top  cap  to prevent oBcillation.

(oyer)



REF I) I n I N s / a N s
A*' 36 5  nfi/.  .359 rl/w.
£ /  I/8   r'AX.
C, / .2.6/   MAX.
? ./z.o ri..,cro2  (+) Hot.€s
f* • 2. 8 7  . . Cy3Z.

/9//6 nf/I.
6, 2.41  . ,C)02~
A /004.
J,. . 3/ a Z'.
„* . 2-5`C)  D`



4. 9.19.  2         *Vibration(i):

4. 9.19  Z        *Vibration(2)

4.  9.19.  Z          *VibraLtion(3):

4. 9.  20. 5         *Shock..

4.18.I                Ignitor  Ignition
Time:

4.18. 4. 2           Insertion  Loss:

4.18. 5.I            lgnitor
Interaction:

------               Tuning  Range:

4.18.  3              *Ignitor
0 a cillation :

4.18.  2                 Ignitor
Voltage  Drop:

4.18.9               Leakage  power:

Ebb=-650                                    t   :  ---           5sec.
Ri=2. Omegohm8

F=  23,984±17oMc               Li   :0.85         1.75db
Note  4

Ii=100HAdc                         ALi   :  ---           0.2db

Note  5

Ii     :---            60LIAdc

li=100H,Adc                          Bid    :  300           425  Vdc

F=Z3,984±l.0%Mc;       pf    :---           25mw
po =8 . 0= 10 "w ;
tp=0.  25Hsec;
at  Z000  pps  or
tp=0. 5*sec  at
looopps;
Ii=100|Adc

oOc  to  +ioooc
Ambient;
F=  23, 984±1.  0%Mc;
Note  6

F=  23, 984±0. 57oMc
po=8.okw±io7asw;
tp=.  25r8ec  at
2000pps  or
tp=. 5rsec  at  looopps;
Ii = 100tlAdc ;
Note  7

a

® 45pai(ab8)

Note  8                            Cycle     :  I.0          ---

BOAA^C  L^EIOR^TORIES,  INC.  -  BEVERLY,  MASS^CIIUSETTS
JULY  a,  119JS

Ref.                    T e at                                   Conditions                                   Min.       Max.

4.11                       Life  Test:                           F=  23,084±17oMc;                t   :200

po=`24.0+,107usw;
tp=O.  50H8ec;

prr=1000;
Ebb=`-800;  Ri=2. 3mcgohm8
Group D

Note  I:        References  and nc>tationg  are from  Military Specification,
Electron  Tubes,   MIL-E-lB,   2  May  1952.

Note  Z:       On  evidence  of  satisfactory qualit.,r tbe  inspector  may limit this
tegt  to  ten tubes  per  month when the  tube  i8  in  continuous  pro-
duction.    If  one  or  more  tubes  fail  to  meet this  test,   the  test
conditions  shall  revert  to  Design  Test  requirements.

Note  3:        The  keep-aLlive  electrode  sball not  short  to the  body  during this
teat.

Note  4:        The  insertion loss  Shall be  measured by a transmission method
in  `chich the  tube  i8  placed bet`ireen  a  rna.tched generator  and
detector.    The  frequency  of the  Signal  generator  Shall be  within
the  limits  of  23, 984Mc±170.    As  the  tuning  Screw is  turned
through the  complete  range,   the  transmitted power  shall Show
only  one peak.

Note  5:       The  tube  Shall  cover a  minimum t`ining  range  of from less  than
23630Mc  to  more  than  Z4, 580.    No  tube  Shall  require legs  than
2-I/2  complete  turns  of the tuning  Screw to  cover  this  range.
The  tuning  screw 8haLll be  cycled from  Stop  to  Stop bef ore  elec-
trical test are performed.

Note  6:        The frequency  drift  shall be  measul.ed with no  adjugtment
of the  tuning mechanism.

Note  7:        The  Signal frequency  shall  be  23, 984±l/27oMc  and the  tube  shall
be  tuned to  resonate  at the  signal frequency.    The  loss  of signal
in the  tube  4H.see.  following  the  pulse  shall  not be  more  thari
3db  in  excess  of  the  lo89100Hsec.   following  the  pulse.

Note  8:        Test  the  tube  by exposing  to  temperature  changes  from  room
temperature  to  -40°C  to  100°C  to  room temperature.    The
temperature  may be  allowed to  come  to equilibrium at room
temperature  in  going from  -400C  to  100°C.    This  test may be
made  during  the holding period but not le88  than  Z4 hours  before
the  leakaLge  power  test.

Note  9:        The  recommended ignitor  operating  current is  for  a tube  witb
an  averaLge  ignitor  voltage  drop.     The  following formulaL  sbould
be  used to  determine  the  value  of the  required series  resistance.

Series  Resistance  (RI)  =  Ebb-Ei  (megoblns)
150

Where  Ri=Total  aerieB  resistance
Ebb=Open  circuit  Supply  voltage
Ei=  Average  (center)  ignitor  Voltage  drop

At  least  0. 5  rnegohrns  of the  totaLl  sho`ild be  located  as  close  aLs
pog8ible  to  the  ignitor top  cap  to prevent  o8cillaLtion.

(over)
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Applica.tioo:              To  be  used  with RG-53/U  waveguide

¥:itter po                            #w

a

a

4.  9.  8                  Salt  spray
Corrosion:

4.  9.  6               *Gla§s  strain:

4.18.13.  2  ** Loaded  Q:

4.18.  25              Tuning  sus-
ceptance:

4.18.  36          *Equivalent
Conductanc e :

4.18.27        7:FiringTime:

F=24,  000Mc
Note  4

F=24'  000Mc
Note  4

F=24,  OO0Mc
Note  4

F=24,  000 =5%Mc

po=4.  0 ±10%kw
tp=0.  5±0.  05psec

prr= 1000

F = 24,  OC\0= 5%Mc

po = 10 ± 10%kw
tp=0.  5 i  0.  05+sec

prr=looo
6'/-1.  05  max.

QL:---           7.5

B/Yo   :  -0.  G6     /  0.  06

G/Yo:     ---           0.10

t:---            lo  sec

Life  TestEnd                 Arc  Loss:                                          ---           I.0  db
Point:                                     Tuning  susceptance:  BAra-0.  06    /0.  06

Equivalent  Con-
ductance:                            G/Yo:   ---           0.10

References  and  uotations  are  from  Military  Specification
Electron  Tubes,   MIL-E-lB,   2  May  1952.

The  tube  is  to  be  ITLounted  per  a.ttaLched  draLwing  of  Tube
Mounting  dated   5-17-55.

Vibrate  in  the  plane  normal  to  the  tuning  diaphram.     The  tube
must  satisfy  all  requirement§  of  this  specificaLtion  subsequent
to  the  vibration  test.

All  frequencies  to  be  measured  within  C.17o  of  value  specified
unless  otherwise  noted.

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS

AuCuST  17,  I955

diH

Notes :

I.     Design  of  holder'  optional
2.     Tube  held  flmly  ln  poBltlon  by  means  of  clamping  ring
3.     Bottom  of  tube  18  to  be  approximately  flush  with

lnslde   Our.face  of  wavegulde

_-i==`fif.i----f=-I-

-:.::.:.--:-::-::-::=i:---:-,-:-i:.'

r.I 'J-

N a T E. S '. -
`v±,L]°NFDouwffA:#A:~:€cYofNLc%±AwX;TSH;NF5o

23#@RJ€D:i:ThATLOLcffAC:`::::NT;::.

3.EJEVEL    Sr/AILL   r3E   s/LVEi<
F'LflTECJ    5C)rlsl  (MIN)  C,€   EQul./PLC:~T

fosRHRSLCL€A8:cf=:I,foR:~"T,%,€RS
C.ONTflcJ     SHELL    E3E    L,//  TED
TD   aE-v€._    suf:F,ACEs.   i,LL   3THEF:
riETflL   sof2Ffic€s    sHf}L_    F3=
FPOTECJ:r3     FPoll    CC;Rxr=S,c~
zf    ~o   sHfJf€F`    Er}t'.-=S    ci~   7`#E
TLl8E   FACE
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Dimensions:   Per Outline

Mounting:   Note  2

Ratings :
TraLn8mitter po
Open Circuit lgnitor  Voltage
lgnitor  Current
Weigbt  (approx. )

Recommended  Ignitor  Cperating  Current   150HAdc  (Note  5)

Packing:   To be  specified.

4. 9. 6                *GlaLss  strain:

4.9.18.I.8      CartonDrop:

------            Vibration  (I) :

To be  specified

Cycle s = I ;
F=  10  eps  to
F=  55  cp§;
Total Excursion
=0. 060  in;
t=60  sec;
Note  3

Ebb=-750Vdc;                       t   :  ---          5  see
Rl=3. 9Meg.

Ii=100LLAdc                           Hid    :  325           475Vdc

F=34.50±0.5%kMc       Li   :---          I.Odb
li±00uAdc

F=  33. 50±0. 5%kMc.
F=  33. 75±0. 5%kMc.
F=  34. 50±0. 5%kMc.
F=  35. 25±0. 5%kMc.
F=  35.  50±0.  5%kMc.
€=1. o7  max,

F=  35.  0  ±57okMc;
po=20±5kw±10%;
tpl=0.  5±0.  ILLS,
tp2=0.  25±0. 05tJ.S;

prr=|000;
Lo3_=::SoHALmd=.

a-:---           I.9
a-:---           I.2
a.  :---           I.2
a-:---            I.Z
o:---          I.9

pf,---40mw

See  Flat  Leakage           W8 : ---         0. 25erf
Power

F=  35. 0±5%kMc;                         ---          0. 8  db
po=10±10%kw;
tp=0.  Z5±0.  05LLs;

prr=1000,
I.i,-f::PoHA==.;

F=  35. 0±5%kMc;
po=20±107ckw;
tp=0.  5±0.  lH.S;

prr=|OOO;
Ioj==l'.010ofdi::

F=  35.  0±5%kMc;

po=20±107ckw;
tp=0.  5±0.  ILLS,

:,:::i::Oix;

tp=0.5±0.  lps,                    po   :---          0.5w
prr=1000;

lj==io,OoHfd=:;
Note  4

Cycle        : I               ---

Group  D                   Cycles      :10            ---

F=  35. 0±5%kMc;                 t   : 500          ---hrs
po=20kw±10%;
tp=0.  5±0.  |HS;

prr=|000;
Ii=100HAdc;

:=rf.uLPo=;ax.

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
APRIL   I,   1957

Energy;                                Ws : ---         0. 3erg
Recovery  Time                   t   : ---          10ti8

References  and notations  are from the latest issue  of
hfilitary Specification,   Electron Tubes,   MIL-E-I.

The tube  iB  to be  mounted between two  choke  flanges type

BP[6L°6°/d¥:.   Both flanges  rnu8t have  clearaLnce holes    of
Vibrate io a plane normal to the  ignitor axis.    The  ignitor
electrode  shall not short to the tube body during this teat.
Tubes  shall  satisfy aLu requirements  of this  specification
after the vibration test.

The  magnetron power  i8  increased until the tubg fires.    The
firing point may be  determined by visual observation or by an
aLbrupt  decrease  o£ leakage power  aB  measured by  a thermisto]
bridge  or equivalent power measuring instrument.    The
peaLk power  incident  on the tube  at the  firing point  Shall be
leB8  than the  Specified value.

The  recornrnended ignitor operating current is  for a tube
witb an aLverage  ignitor voltage  drop.    The  following
formula should be used to deterlnine the value of the
required Series 're8istance.

Series  ReBigtance  (Ri)  =i§§fi (megohms)

where  RI=  Total  series  resistance
Ebb=Open circuit  Supply voltage
Ei=AveraLge  (cehter)` ignitor voltage  drop

At least  0. 5 megohms  of the total  Should be  located as
close     a,a  possible to the  ignitor top  cap to prevent
oscillation.

-+ fr -
I

--i=.  _-___T

!Ref. Dlmenslon
A 0 .250 Dla.   Nom.
8 1 .281 l`taJ[ ,
C I.000 ±.015
D 0.265 ±.002
E 0 . 82 8 tux,
F 0.705 i.005
G 0.250 ±.002
H *4-40NC-2

0 .125   Min.   Deep
4 Holes  Each  Flf2:.
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Ratings:
Tran8Initter po

a

Open circuit lgnitor  voltage                          -500                          -700Vdc

Teat  Conditions:    Notes  Z,   3;    See  Test  Circuit

PaLcking:                     To  be  Specified

4.18.18             Voltage  standing
Wave  RaLtio  (I):

4.18.18        **Voltage  standing
Wave  Ratio  (2):

4.18. 4.  2        *Duplexer  Loss: F=   2700Mc.
F=  2800Mc.
F=   2900Mc.  ;
Ii=OJJAdc;
Note  7

Ii=200jlAdc
on  eaLch  electrode;
Note  7

F=  2900Mc.                                        20          ---db
Note  8

Ebb= -50 0 Vdc ;
Ri=2.  0  Meg;
Note  9

Ii=2oojrfudc;
Note  9

F=  Z800Mc;

po=200±10kw;
tp 1= I.  0 i 0.  15pr8 ;
tp2=0.  5±0.15pr8;

prr=1000;
Ii=200pAdc  on
each  electrode;
Note  10

See  Flat
Leaka,ge  Power

F=   2800Mc;
po=5o±io7acw;
tp=l.  0±0.  IJl§;

prr=looo;
Note   11

F=   2800Mc;

po:750kw mom;
Du:. 0008
Ii=200jlAdc  on
each  electrode;
Note  12

t:---          15p8

BOJV`AC  LABORATORIES,  lNC.  -  BEVERLY,  MASSAcllusETTS
JV`Attcl1  10,  1955

I.18.19       **HigbLevel
Vsrm:

r=  28OOMc:                              6.:  --.          1.  15

po=50±|Oftyw;
tp=|. 0±0.15p8;
prr=|OOO:
Note  13

F=  2800Mc;
po=750±1o7u{w(min):
ha . 0008
Ii= 150-ZOO+LAdc  oa
each electrode;
Group  D;
Note  14

Recovery  Time;
FlaLt Leakage
Power;
Spike Leakage
Energy;
Duplexer  Lo88;                Li  : ---         O. 8db
F=  2800Mc.

Note I:       References  and notations  a.re from Military Specification,
Electron  Tubes,   NIL-E-1B,   2  May  1952.

Note  2:       A ga.ket Should be bolted between eacb flange  of the  tube and it.
mating flange.    See attached drawing of Mating Flange,   dated
10-20-54.    T`ro  gacketB  Shall be furni8hed with eacb t`ibe.

Note  3:       Each Short-Slot Hybrid JunctioD used,  at all  Specified frequencies,
Should have  a  V. S. W. R.   of leBB  thaa  I.12,   an even Power Split
within ±0. 25 db,   and a mirimuln of 27 db Directivity.

Note  4:        Vibrate  in a plane perpendicular to the  ignitor  a3ce8.    Tubes  Shall
meet all req\iirement8  of thi8  Specification after the vibration
test.

Note  5:        See  Test circ`1it
Attach  a low level load,   dr=1. 05max. ,   to  aLrms  M,   R  and I..
Then the  V. S.  W. R   looking into arm A Shall be  within the limit8
specified.

Note  6:        The  V. S. W. R.   Shall be  measured at iaterval8  of  25 Mc.   from
F=  2700Mc.   to F=  2900Mc.    At no  frequency in thill  interval  Shall
the  V. S. W. R.   be  greater  than the  amount Specified.

Note  7:       See  Test  circuit
A low level load,   d':I. 05max. ,   on arms  M and L.    A low level
Signal in a.rm A  i8  detected at arm R.

Note  8:       See  Test circuit
I8olation ig  the db difference  in power tranemiosion between arms
R  and M,   where  the  detected power  at arm  M i8 the  Specified
attenuation down from arm R when a low level  Signal is  fed into
arm A and detected first at arm R  and then at arm M.    Keep  a
low level load,   a-.-I. 05max. ,   on all  empty aLrm8.

Note  9:        Measured  Separately for  each ignitor  electrode.

Note  lo:      See  Test  circuit
Transmitter  po  in aLrm M;  a high level load,   d' =1. 07 max. ,   on arm
A;  a low level  loaLd,  ar-I. 07max. ,   oa arm L;  1,eakage  Power
detected at arm R.

Note  ll:       See  Test  circuit
Use  only c)ne hybrid with its  gasket.    Transmitter po in arm M;  a
metaLl  shol.t or  tube  oD hybrid output;  a power  monitoring  device
followed by  a high level  load,   J=l. 07max. ,  on arm A.

Note  12:      See  Test  circuit
Transmitter po in arm M;  a Simulated echo and high level load,
a-=l. 07maLx. ,   at arm A;  a low level load.   dr=l. 07 max. ,   on arm  L;
detector  on arm R.     The  loss  of  signal in the  t`lbe  at the  Specified
time  after  the  Start of the  transmitter pulse  Shall not be  greater
thaLn  3db  in excess  of the  lo88  at 800  to  looc;i8  after  the pulse.

Note  13:      See  Test circuit
Use  only one  bybrid.     Transmitter  po  in aLrm M;  tube  and gaL8ket
on hybrid output;  a high level load,   a-=l. 07max. ,   on a.rm A.    The
V. S. W. R.   looking  into  arm M,   gball be  within the  limit  Specified.

Note  l4:      See  circuit
Use  only one hybrid.    Transmitter po in arm M;  tube and gasket
on  hybrid  output;  aL  high level  1oaLd,   dr=l. 07max. ,   on  arm A.

(over)



Because  the  short-slot  hybr.id  duplexer  is
symlnetrlcal,   1t  may  be   set  up  for  teBtlng  pur.poses
either  as   I  or  2  without  any  appr.eclable  chaLnge
in  its  electr.1cal  character'1stlcs.

Note :
Used  on  the  following:

88-d%L-87
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Ref.  i   Dlmenslons
A           |4.270±.o3o
8 '=-^-'rlJ| / ay-ie

C i-LC 2-23/32
• 1.698
a 2.220
F, `C -y, 1/4
G I/4-20NC   `Lzz)   HOTes3/16x40.
H #
J 2-i/t3   I.tax.
K (-.* •250   Nom,

6 . 7ZO
t't,+ 4.500
N-'t 1.500
0 5.540±.030
P 6.640±.030

Note:-B±::::i::  £  :BB±±::  €:  88;8;£L:3;y;nly

Dlmenslon  a  appllos  to  81,-638  only.
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AUGUST  9,  1956

Application:   Short Slot Hybrid miplexe I

Ditnon.ionl:   Per Outlizie

Mo`intLng:         Note  z

Ratin8e_i__
Trap.bitter po

4. 9. 6               *Glaf]e  strain:

4.9.18.i.  8      CaLrton  I)rop:

4.9.19.2     **VibTation:

4.18.18            Voltage standing
Wave  Ratio  (i):

4.18.18       **Voltage standing
Wave  Efatio  (2):

4.18.4. 2        *Duplcxer  Lose:

4.18.19       **Higbl.evel
VSWR:

a.  :---           I.4
a-:---           i.4
a:---          I.4

a.:---           I.9

Li   :---         0.6db
Li   :---          0.6db
Li   :---         0.6db

Ii=200HAdc;
Note  9

F=F2;
po=200±lokw;

See flat
LeakaLge  Eacrgy

F=  FZ;
po=750kw nom;
fu=. 0008;
Ii=200pAdc  on
eacb  electrode;
Note   12

F=FZ;
po=50kw;
tp= I.  Or,. ;

prr=1000;
Note  13

Note  6:

Life  Teat:                          F=F2;
po=750±10%kw(min. )
m=. 0008;
Ii=150-Z00HAdc  on
each  clcctrode;
Group  C;    Note  14

References  and notations  are  fz.om  Military Specification,
Electrori  Tubes,   MI1.-I--lc,   3  October  1955.

A gasket  Should be  `Dolted between  each flange  of the  t`ibe  and
it8  mating  flange.    See  aLttached  drawing  of  Mating  Flange,
dated   io-ZO-54.     Two  gaaket8  Shall be f`irniBhed `irith eacb
tube.

Each Short-Slot Hybrid Junction u8ed,  at all epecificd frc-
quencic8,   8ho`ild have  a V. S. W. R.   of le..  than  I.  IZ,   aa even
Pow.z' Split within ±0. 25  db,   and a minimum  Of  Z7db  Directlvlty.

Vibrate  in a plane perpendicular to the ignitor axco.    Tube.
•hall lneet au  requirements  of thi.  epecification aLfter the
vibration tea..

See  Test Circuit
Attach a  low level load,   -=1. 05max. ,   to  armg  M,   R,   and L  .
Tbcn  the  V. S. W. R.   looking  into arm A eh4Lll tie  `Irithin th.
Iimi..  9pccified.

Th.  V. S. W. R.   .hall be  meaiured .t int®rval®  of 30Mc.  from
(Fl-30)Mc.   to  (F3+30)Mc. .    At no  frequency in thiB  i]it.r`ral
•hall the V. S. W. R.   be  greater than tb. amouzLt .p.cificd.

See  Te.t Circult
A low level load,   ar  =1. 05max. ,   on  arm.  M and L.    A low l®vcl
•ign&l in az'm A i.  detected at arm R.

See  Teat Circuit
I®olation ie  the  db  difference  in power tranemiel]ion I)etweezi
arms  R and M,  where the  detected power at arln M i. the
8pecificd actenuation do`]rn from arm R when a low 1.vel .ignal
i®  fed into  arm A and dctccted firet at arm R aLnd then aLt arm
M.    Keep  a  low level  load,   a-=1. 05Inax. ,   on all  empty a`rm..

Mea8ured Separately for  each  ignitor  electl.ode.

See  Teat Circuit
Tran8rnitter po in arm  M;  a high level load,   or=l. 07mar. ,   on
arm A;  a  Low level  loaLd,   a-=l. 07  max. ,   on  aLrm  L:  Leakage
Power detected at arm R,

The  t`ibe  Btiaill be  capable  of being  inserted and  removed from
its  Sea.I  a  minimum of  15  timc8  with no  deterioration in the
tube'a  electrical  cbaracteriatic8.

See  Test  Circuit
Transmitter po in arm M;  a  Simulated ecbo and bigh level
load,   a-=l. 07max. ,   at  arm A;  a  low level load.   or=l. 07max. .   oa
arm  L;  detector  on  arm R.    The  loss  of Signal  in the  tu.be  at
tbe  Specified time  aLfter the  Start of tbe  tranarnitter pulse  8hau
not be  greater  than  3db  in  exce8a  of the  loos  at  800  to  looow.a
after  the  pulse.

See  Teat Circuit
Use  only one  hybrid.    Transmitter po  in arm  M;  t`ibe  and
gasket on hybrid output;  a high level load,   a.=l. 07max. ,   oa arm
A.    Tbe  V. S. W. R.   looking  into  arm M,   Shall be  within the
limit  specified.

See  Circuit
use only one by.brid.    Transmitter po in arm M;  tube and
gasket  on hybrid  o`itput;  aL  high  level  load,   a-=l. 07rnax. ,   on
arm A.

(oyer)



because  the  short-slot  hybrid  duplexer  ls
symmetr.1cal,   1t  may  be  set  up  for.  testing  purposes
either  as  1  or.  2  without  any  appr`eciable  change
ln  its  electr.1cal  character.istlcs.

Magni#On

Load
(L)

in+ Lc)ad
(I.)

Short
Slot

Maffiitron

-->-    -

Note :
tr8.d  oa  th®  folloilng!

36L-£%8|,87
BL-346

T`\.
Receiver.

(R)

i_ ) _ i

Ref, Dinon81on8
A 2-83/3Z   ±1/3Z
a 2.2sO
C I,698
D I , 5cOI 5/16  I  45
P a  ',Z6|'  in,

'4)   Hol®a
0 09 3 . Fl ,
H .192   i.Oce  T
J I . 5cO
K 4.500
I, 6 .coo
M 6 . ', 'd u
N Tr.ri /TE   *1/T5Z

P |y3E --±|/3Z
- ®LJ.a    i,CX,Z

11

I-G+ I-\S-

I I-©- ---^----

I
I

rfuI rfuI
'1

Rot, I)1nensione
A 4 . Z 70 ± . 0 3C)
8#-a r' J| / I/a.
Cffi 2-23/32
D# 1.698
Eii 2.2ZOF" 1/4
G i/4-z!ONC   `i..z)   notes
Ham 3/16  I  40.

Z-J./tj  Jm®
K## .250   NOB.
Lit 6.7ZO
in 4 , 500
N3, I.500
a 5.540±.OsO

• 6.640±.030

Notoir  8=:::i:: £  :33±±::  ::  :a;g%L:g;y:DIY.

Dlmen81on  Q  applies   to  BI,-63S  only.



E;.....:....`.
®

Recommended  lgnitor  operating  Current  150  HAdc  (Note  15)

Test  Conditions:     Notes  2,   3;  See  Test  Circuit

Packing:                     To be  Specified

4.18.18             Voltage  standing
Wave  Ratio ( I):

4.18.18       **Voltage  standing
Wave  Ratio  (2):

4.18.  4.  2         *Duplexer  Loa8:

BOJV`AC  LABORATORIES,  lNC.  -  BEVEftLY,  MASSACHUSETTS
SEPTEAAB€f!  14,  19J6

Ref.                     Test                                     Conditions                               Min.              Max.

4.18.19         **Higb  Level                            F=3550±57oMc;              IT:        ---                    I.15
vswR:                                      po=5o±io7urw;

tp=l.  0±0.15LS;

prr=1000;
Note   13

To  be  specified

F=50±2cps;
Total  Excursion
=0.  08±0.  005irl;

t=2min;
Note  4

F=3400±0.1%Mc                 ar:---                 I.  4
F=3550±0.1%                         or:---                  I. 4
F=3700±O.1%Mc                .:---                I. 4
Note  5

F=3400cO.1%Mc;       Li:     ---                  0.6db
F=3550±0.1%
F=3700±O.1%Mc.  ,
Ii=OLLAdc;

Note  7
Ii=200H.Adc                   Al,i:    ---                  0.  3db
on  each  electrode;
Note  7

F=3400±0.17oMc                     15                      ---db
F=3550±0.1%                            15                      ---db                       Note   8:
F=37do±0.17oMc                     15                      ---db
Note  8

F=3550±5%Mc.  ;

po=200±10kw;
tpl = 1.  0±0.15H.a ,

tp  2=0.  5±0.15LLS;

prr=1000;
Ii=Z00HAdc  on
eacb  electrode;
Note   10

See  Flat
Leaka,ge  Power

F=3550±5%Mc.  ;
po=50±107usw;
tp= I.  0±0.   ItJ.a ;

prr=1000;
Note   11

F=3550±57oMc.;            t:       ---

po=750kw  nom;
m=.  0008
Ii=200LLAdc  on
each electrode;
Note   12

F=3550±5%Mc;                t:        500              ---hrs.
po=750±10%kw  (min);
Du=.  0008
Ii=150-200LLAdc  on
each electrode,
Group  D;
Note   14

Note   10:         See  Test  circuit
Transmitter  po  in  arm  M;  a  high  level  1.oad,   a-=1.  07ma.x.  ,   on  arm
A;  a.  low  level  lodd,   a.=l.  07  max.  ,   on  arm  L;  Leakage  Power
detected at  arm R.

Note  ll:         See  Test  circuit
Use  only  one  hybrid  with  its  gasket.     Tra.nsmitter  po  in  arm  M;  a
metal  short  or  tube  on hybrid output;  a power  monitoring  device
followed  by  a  high  level  load.     a-=l.  07max.  ,   on  arm  A.

Note   lz:         See  Test  circuit
Transmitter  pc)  in  a.rrn  M;  a  silnulated  echo  and high  level  load,
cr=l.  07  max.  ,   at  arm  A;  a  low  level  load,   cr=1.  07  max.  ,   on  a.rm  L;
detectc)I  on  arrri  R.     The  loss  of  signal  in  the  tube  at  the  specified  I
tirne  after  the  start  of the  transmitter  pulse  shall  not be  greater
than  3db  in  excess  of the  loss  at  800  to  1000Hs  after  the  pul.se.

Note   13:          See  Test  Circuit
Use  only  one  hybrid.     Transmitter po  in arm  M;  tube  and gasket
on  hybrid  output;  a  high level  load,   tr=l. 07rnax.  ,   on  arm A.     The
V. S.W.  R.   looking  into  arm  M,   Shall  be  within  the  limit  specified.

Note   14:         See   Circuit
Use  only one  hybrid.     Transmitter po  in arm M;  tube  and ga.8ket
on  hybrid  output;  a high  level  loaLd,   a-=l. 07ma,x.  ,   on  arm  A.

(oyer)



Note   15,         The  recomrrienced  ignitor  operating  current  is  for  a  tube  with
an  average  ignitor  voltage  drc)p.     The  follc)wing  forrnula  should
be  used  to  determine  the  vdlue  of  required  series  resistance.

Series  Resistance  (R)  =  Ebb-Bid   (megohms)
15o

where  Ri=  Total  series  resistance
Ebb=  Open  Circuit  supply  voltage
Eid=  Average  (center)  ignitor  voltage  drc)p.

At  least  0. 5  megohms  of  the  total  should  be  located  as  close
as  possible  to  the  ignitor  top  cap  to  prevent  oscillation.

Because  the  short-slot  hybrid  duplexer  is
symmetr.1cal,   1t  may  be  set  up  for  testing  purposes
either.  as  1  or  2  without  any  appr`eclable  change
ln  its  electr.1cal  character'1stlcs.

MagniiTon

Maifiitron

G,E

-FT!  I
i5_+

11,

I

1

qqu •...I Ii.B-

I: 11i
I1I

Ref. Dinenslons
A 2-23/32   ±l/3Z
a 2.220
C 1.698
D 1 , 5cO
E 3/16   Jt  45
F a   '.Z6|'   in.(4)Holes

a •093.R,_
H •192   ±.002  T
JK ::?+-
IJ 6 . 00 0
M 6.7ZO
N T=                 ±               -`.11
P i_.          ±132

I+rs!=SE                           EN                           EN Q          i          .I.J.0    ±,00Z

Note i
U8ed  on  the  following:

8g;:;8L-87
81~346
81,-652

11

I-.,= I-©-

I

--- ,i  -   -- no-
I

rfuI
''

G

1

~

Lad,
R®t. Dlnen81on8
A I          .      .  ,.
8#-, I -r' / T;R
Ciav 2-23/32
pr 1.69S
831 2.220
F#3, 1/4
G 1/4-Z30NC    `J.ZZ/    tloJ..a
Hie 5/16  I  40.
J* Z-I/t3   «aJE,
K*i, 250   Nob,
rd 6.7ZO
pe 4,500
N* I.500
a 5 . 540 ± .OsO
P 6.640±.030

rvoto s-8±::::i:: i  :3B±±::  €:  gg£%L.°8;y;nly.

I)inon81on  Q  appllos  to  BL-638  only.



BOJVLAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
"AY  1®,  1195S

Appllcatlon:         Short  Slot  Hybrid  Duplexer

DlmenBlons :             Per.  Outline

Mounting:                  Note   2

„:,:,1..I;±i Mln.                   Max.
i kw        7co kv

-TOO  Vac          ,---
---             |0,000  ft
loo                    200  +lAdc

::::FroeE:jd  18nlt°r  Operating  Cur.I`ent  150  uAdc   (Note  |7)   (each

Test  CondltlonB:     Notes   2,   3;   See  Test   Clr`cult

Packing:                   To  Be  Speclfled

Ref .                    Test                               Condltlons                                  Mln.     Max.

3.i                   Quallflcatlon        Required  for
Appr.oval :                    JAN  Mal'klng

4.5                     Holding  per.1od:     tgl68  hours

4.9.18.i.8     Carton  Drop:            To  be   speclfled

Ref.

4 .18 .11

4.18.10

* .18 . 28

Flat  I,eakage
Power :

Spike  Leakage
Energy ;

*Arc   I.oss   (1) :

F=   5650Mc;
pO=7O±iqr6kw;

:S±=5:°5±±8:5;,:i
prl,=1000;

:::io:!:::I:3e
Note   11

See  Flat
Leakage   Power.

::=5!38;1ij,;
?:::?898:lps;
Note   12

I+.i8.28          *Arc   Iioss   (2):            ::=393i°}#oi`„

:;:i:#:1'"

pf :---          10mw

',,a :---          O.1erg

---          O.9db

O . 5db

*Vlbl.atlon   (i):        Cycles=l;
F-25  to
F-33   CPB;

::!!;si:,5
*tlvlbratlon   (2):        Cycles  =  5;

F=5   to
F=25   eps;
Total  Excursion
-0.320  in;
t-15  mln;
Notes   4,   5

4.9.20.5     +tlshock: a-15;
6  blows  ln  each
of  3  perpendicular
planes;   Note  5

4.18.18          Voltage  standing    ;:  #g8MC
Wave  Ratio:

F=  5500

::: ;i;:
*Fa
*F=
*F=

F=
F=
Not

4.18.4.2          LP:g:e{=T:

4.18.4.2    **L¥§:ei27:

L[.18.5.13e|gnitol.   Inter-
action:

i:;i;!Mc
F=   59cO;

::::O:#38:I:3e
Note  7

F=   5400Mc

g:  5!38
F=   5850
F=   5900;

::::¥:8:I:Ee
Note   8

::  £%Mc
F=   5850
F=   5900;

;:;gr;dc,

OT=---
ct---
cr3---
Oi---
¢..---
dr=---
aT:---
Or=---
6...---
OT:---
6i---

I,i i ---
IJ1 i ---
L12---
I,1 : ---
L|:---

15           ---db
17           ---db
20           ---db
17           ---db
15           ---db

::::°:¥g:;I:3e       4I'L:---        O.2db
*Eg;:::or  Ignition    E:E*,8]:¥;c;                    t:___         5.osec.

Note  10

5£:?Or  voltage      #::03,gAdc;                Bid:Zoo         4oovdc

it.18.15.I      t[Recovel.y
Time :

4.18.19        J¢+High   I.evel
VSWR :

4 .18 . 31

4.11

1'  .11.4

:;=58;8f8itw;
t p= 1. C* 0 . lps ;
prr=1000;

:::io:!:g:I:3e,
Note   13

;i::!g:c*pr¥;
prr=1000;
Ii=|OquAdc   On
each  electr'odej
Note   14

cr'=1.Icmax.;

::=;g:Mrfu;
::;:i8#;1,a,
Note   15

F=   565ouc;

Flat  Leakage
Power;
Spike  Leakage
Energy;

¥p;:;8;c¥8S'

t:---        laps

---   ±O.Ololn

t:500         ---hr8.

;;;ii!i;fir::
:gg;i8g?gf63:;2.7  meg.

?:::pig,
Recovery  Tltzie;               t: ---          15/18

tote  1:       References  and  notatlon8  are  from  Hllltar.y  Speclflcatlon,
Electron  Tubes,   HII.-E-1E,   2  May   1952.

yote  2:       A  gasket  Should  be  bolted  betveen  each  flange  of  the
tube  and   ltB  natlng  flange.     See  at;Cached  dl.avlngB  of
mtlng  Flange,  dated  2-1-55.    "o  gaskets  will  be
8upplled  wlch  each  tut)e.

Note  3:       Each  Short  Slot  Hyt)rid  Junction  used,  at  all  9peclfled
frequencle9,   Should  have  a  V.S.W.R.   of   less   than   1.12,
an  even  Power  Split  wlthln±O.25dt),   and  a  nlnlmun  of
27dt)  Dlrectlvlty.

Note  4:       Vibrate  once  along  each  of  two  perpendicular  lines,
both  lying  ln  the  plane  perpendicular.  to  the  axes  of
the  lgnltor  electrodes.

Note  5:       D`lrlng  C.hlB  teat  the  lgnltor  electrodes  shall  not  Short
to  the  tube  body.     Subsequent  to  tee  test  the  Cube
Shall  meet  all  I.equll.enentB  of  thlB  8peclflcatlon.

Noce  6:       See  Test  clrcult
Attach  a   low   level   load,   6L1.05zbax.,   ot  a.Iba   M,   Fl,   and
I,.     Then   the  V.S.W.R.   looking  into  arm  A  Should  I)e
wlthln  the  llmltB  8peclfled.

Note  7:       See  Test  Clrcult
A   low  level   loed,   6=l.05mx.,   on  ar.n8  rl  end   I,.     A  lov
level  91gnal  1n  arm  A  18  detected  ae  arto  FL.

(over)



See  Test  Clrcult
Note  8:       A  low  level  load,  ail.05max.,   on  arm  I,;   an  adjustable

short  on  arm  M;   a  low  level  81gnal  ln  arm  A  18  detected
at  arm  F{.     The  Duplexer  IA8s  Shall  not  change  nope  than
±O.2db  with  the  short  clrcult  at  varlouB  phase  po81t;1onB
ln  am  M,

Note  9:       See  Test  Circuit
Isolation  ls  t,he  db  difference  ln  power  transmlsslon
between  a]rms  R  and  M,   where  the  detected  power  at  arm
M  ls  the  speclfled  attenuatlon  down  fz`om  arm  R  when  a
low `level  signal  ls  fed  into  arm  A  and  detected  first
at  arm  R  and  than  at  am  M.     Keep  a  low  I.e`.Jel   load,
6T=l.05max.,   on  all  enpty  almB.

Note  10:  Measur'ed  separately  for  each  lgnltor  electrode.

Note  11:     See  Test  Circuit
TI.ansmltt,er  po  in  arm  M;  a  high  level  load,   oil.07max.,
on  arm  A;   a  low  level  load,   a:1.07nax.,   on  a]rm  I;
I.eakage  Power  detected  at  arm  R.

Note  12:     See  Test  Clrcult
Use  only  one  hybrid  with  its  gasket.     Transmitter  po  ln
arm  M;   a  metal  Short  or  tube  at  hybl`1d  output;;   a  power
monltoring  device  followed  ty  a  high  level  load,
oT.I.07max.,   at   arm  A.

Note  13:     See  Test  Clrcult
transmitter  po  ln  arm  M;  a  simulated  echo  and  high
level  loa.a,  a:=l.07max.,   at  arm  A;   a  low  level  load,
dT=l.07mex.,   at  arm  I.;   detector  at  arrm  R.

Note  14:     See  Test  CII.cult
Use  only  one  hybrid.     TTansmltter  po  in  arm  M;   tube  and
gasket  at  hybrid  output;  a  high  level  load,  dT=1.07max.,
at   ami  A.     The  V.S.W.R.   looking   into  a]:.in  M,   should  be
within  the  11mlt8  speclfled.

rvote  15 :    g:5g::§±y?a  i:tEeap£:€3r:£a%:  :£3£t±#ft£:  iE:e:uBfe

po81t;ion  of  the  V.S.W.   mlnlmum  Shall   be  detemlned.
The  metal  plat;e  shall  be  I.eplaced  by  t;he  tube  and  the

g£:15:2geo:h:i;  ¥:s;g;sE±:d±mgdo:h:I;  £:ag. 885t±:T  of
further  fr'om  the  magnetron  wlthln  the  llmlts  speclfled.

Note  16:     See   Test   Circuit   `
Use  only  one  hybrid.     T*ansmltter  po   ln  arm  M;   tube  and
gasket  at  hybrid  output;   a  high  level  load,   dT=1.07mex.,
at   arm  A.

Note  17:       The  recomended  lgrultor  opemtlng  cur.rent  18  for  a
tube  with  an  average  lgnltor  voltage  drop.    The
following  formula  Bhould  be  uBed  to  detemlne  the
value  of  the  required  8erleB  reB18tance.

Serle8  Re818tance   (R|)   I  E±E;51  (Me8ormB)

where       R1-  Total   8erleB  reBIBtance
EE!:  3#:a::r?£:t::?pig}::::a?:|tage  drop

At  least  0.5  megohms  of  the  total  8hou±d  be  located  a8
close  aB  poB81ble   to  the  lgnltol`  top  caLp  to  pl€vent
osclllatlon

----:.     :-        :

•\;,

F=EF DlnENsioNs 73E f=. a/ H E^JS.y3^JS                 `.
A 4-Cfe  -7Z P a/3ra  F3
a 3.e29  ±ooze a a/ i6  x 4s. cHAHFEie
C ce .e2e  ±coi2 I, I -Oat)
I) 2. 329  ±c»s S / . 97fI I  -8Z29 ± ooc2 T` 2 ,/st2F • e29 ±cO2 U . eso ~ / Na . -  ±coS V . I lc'  ± 002
A / .G68   ±coiz

III1111
J • 329  ±ooa
K I aA.a (.2aB) ce  (lz!) lJo^J=5
i 4. 000„ 4 . 3 ?f
AV € ,/3Z<

Magni:Ton

Anterina
(A)

Because  the  short-slot  hybl.1d  duplexer  ls
Bymietrlcal,   1t  may  be  set  up  for  te8tlng  pur'poses
either.  aB  1  or.  2  without  any  appreciable  change
ln  its  electrlcil  character.1stlcB.

Input         Out put
Flange       Flange

Load
(L)

Maf#'tron

Note : -

Dlm::a::Zo7B:¥85L::Ly.

Dlmen81on  U  applies
to  6641/81,-86  and
BL-644   only.

Receiver.
(R)



Appllcatlon:            Short  Slot  Hytirld  Duplexer

Dimensions :               Per.  Outline

rB
Mounting :                    Note   2

ELa_tings_:

Transmltt,er  po
Open  Clrcult  lgnltor  Voltage
Ignltor.  Current
Altitude

Mln.                    Max.

5
-TOO
loo

3000kw
---  Vdc
200  HAdc

10.000  ft.

Recormencled  Ignltor`  Operating  cur'rent       ---150  nAdc       Note  l5

Test  Condltlons:     Notes   2,   3;   See  Test  Clrcult

Packing:                      To  be   speclfled.

Ftef .               Test                                    Condltlons

3.I                Qualiflcatlon             Requll.ed  for
Appl.oval                             JAN  Mar.king

4.5                 Holding  per.1od:           t=168  hours

4.9.18.I.8  Carton  Drop                To  be   speclfled

-----         *Vlbratlon   (I) :            Cycles  =l;
F-25  to
F=33   eps;

::!i:sa:3

Dupleler
1`oB8   (I),

4.18.I           * Igritor  lgultioa
Time:

4.18. 2              Igultor  voltage
DroI':

4.18.11             Flat  I.eakage
Power:

4.18.10             Spike  Leakage
Energy:

4.18.  28          *Arc  I,osg  (2):

;:;i:; %;8:!!  !: i;;
Not,e   17

F.  5400Mc                           dr:...
F=  5450                                       a.:  ---

*Fs  5500                                     6,:  ---
*FI  5550                                   6:---
*F=  5600                                      a':---

F=  5650                                      d':  ---
*F=  5700                                      d:---
*F=  5750                                       6':---
*F=  5800                                       dr:---

F:  5850                                     dr:  ---
FI  5900                                     d,:  ---
Note  6

F=  5400  Mc
F-  5450
F:  565o
F=   5850
F=   5900
Ii= 100Juldc  OIL
each  electrode;
Note  7

F-  5400  Mc
r=  5450
F=  5650
F=  5850
F=   5900;
Ii=Outdc;
Note  9

EbbL--700Vdc                         t  :  ---          5. 08ec.
R=  4.  OMeg;
Note  10

Ii=loopAdc:                        Eld: ZOO          400  Vac
Note  10

F=  5650  Mc;  ±10%             pf:  ---           10mw
po=70±10%kw;
tp I = I .  0 ± 0 .  I,8 ,

tp2:O.  5±0.  05pg;
prr=1000;
Ii:100whdc  on
each  electrode;
Note   11

F=  5650  Mc;  ±10%                      ---           I.Odb
po:40±107okw;
prr=looo;
tp= I.  0 ±0. I us ;
Note   12

4.18.15.  I     *Recovery  Time  (I):    F=   5650  Mc;  ±10%
po=1000±107okw
tp=   1±0.1JIsec

prr=1000
Ii = 10 0utdc
each  electrode
Note 13

I  :---          7,eec

BOJVLAC  LABORATORIES,  lNC.  -  BEVERLY,  W`ASSACHuSETTS
APRIL  2.  195.

Ref.                      Teat                                    Couditioti8                                     MID.       Max.

4.18.15.I**RecoveryTime  (2):    F$  565Q  Mc  ±10%                t   :---           lops
po=3000=10%kw
ty=3.  0±0.  3J18;
pr1.=500
Ii= 10 0JI Adc
each  electrode
Note   13

4.18.15.I**RecoveryTime(3):    F=  5650Mc±10%                 t:---8pB
po=3000±10%kw
tp=  0.  3±0.  05  ps

prr=900
h= loo+iAdc  on
each  electrode
Note  13

Life  Test  (I):

4.11               **  Life  Test  (2):

4.11.4                Life  Teat
End Point  (I):

4.11.  4         **  Life  Test
End Poitlt  (Z):

F=   565o  Mc;al07o
po=300=10%w;
tI,=|.  0±0.  Ipa;
prr-1000;
Ii= loojiAdc  on
each  electrode;
Note  14

F=  5650  Mc±107o                    t  :  500           ---hr8

po= 1000± 10%kw  (mid)
tp=l.  0±0.I,§

prr= 1000
Ebb=-700Vdc;  Ri=Z.  7meg  ohm
(each electrode)
Group D
Note   16

F=  5650  Mcal07o                   I  :  500                   hr8
po=3000±10%kw
tp=3.  0±0.  3 psec

prr=500
Ebb=-700Vdc:  Ri=2. 7  meg  ohm
(each electrode)
Note   16

Recovery  Time  (i)              t  :  ---          10  JIB
FlatLeakagepower      pf  :---         20mw
Spike  Leakage  Eaergy  w9: ---         O. 20  erg
Duplexer  I.o8e:                 Li   :  ---          1. O  db
F:  5650  Mc

Recovery  Time(2)             t  :  ---          15us

References  and notatiotia  are from Military Specification,
Electron Tubes,   MIL-E-lc,   3  0Ctober  1955.

A  gasket  Should be  bolted between each flange  of the  t`ibe  and
its  mating flange.    See  attached drawing  of Mating Flange
aLnd  GaL8ket,   dated  8-3-54.

Note  3:        EaLch  Short Slot  Hybrid  Junction used,   aLt  all  Specified  ire-
quencie8,   Should have  a  V. S.  W. R.   of legs  than  I.  IZ,   an
even Power  Split `Irithin± 0.  25db,   and  a minimum of  27  db
Dil.ectivity.

Note  4:        Vibrate  once  along  each  of  two perpendicular  lines,   both
lying  in the  pla.ne perpendicular  to  the  axes  of  the  ignitor
ele c tI.ode 9 .

Note  5:        During  this  test  the  ignitor  electrodes  shall  not  short  to  the
tube  body.     Subsequent  to  the  test  the  tube  shall  meet  all  re-
quirements  of  this  specification.

Note  6:        See  Test  circuit  ''A".
AttaLch  a low level  load,   6T`   1.  05  max.  ,   to  aLrmg  M,   R,   and  L.
Then  the  V. S.  W. R.   looking  into  arm  A  should be  within  the
limit§   specified.

Note  7:        See  Test  circuit  ''A".
A low  level  load,   6T=  I.  05maLx.  ,   on  arms  M  and  L.     A  low
level  Signal  in  arm  A  is  detected  at  arm R.

Note  8:        All  low level frequencies  me'asuremeDts  are  to be  measured
within  0.17o  of  the  value  specified.

(oyer)



See  Test  Circuit  "A''.
Use  only-one  hybrid with its  gasket.     Transmitter  po  in arm
M;  a metal  short or  tube  at hybrid output;  a  power  monitor-
ing  device  followed by  a high level  load,   dr=l. 07  max.  ,   a,t
arm A.

See  Test  Circuit  ''A''.
TraLn8mitter po  in  arm M;  a  simulaLted echo  and high level
load,   61=1.  07  max.  ,   at  arm  A;  a  low level  load,   6r=l.  07  max.  ,
at  arm  L;  detector  at  arm R.

See  Test Circuit  ''A''.
Use  only one hybrid.     Transmitter  po  in arm M;  tube  aLnd
gasket  at hybrid output;  a high  level load,   6T=l. 07  max. ,   at
arm A.     The  V. S.  W. R.   looking  into  arm M,   Should be
within the  limits  specified.

The  recommended ignitor  operatiag  current i8  for  a  tube  with
an average  ignitor  voltage  drop.    The  following  formula
should be  used  to  determine  the  value  of  the  required  8erie8
r e a i8 tanc e .

Series  Regista.nee  (Ri)=Ebb-Ei  (meg  ohms)
150

Where  Ri=  Total  Series  re8i8tance
Ebb:  Cpen  circuit  supply  voltage
Ei=  Average  (center)  ignitor  voltage  drop

At least  0.  5 meg  ohms  of the  total  Should be  located  ale  close
as  possible  to  the  ignitortop cap  to prevent oscillation.

See  Test  Circiiit  "A''.
Use  only one  hybrid.     Transmitter  po  in  arm M;  tube  aLnd gas-
ket  aLt  hybrid output;  a high  level  load,   6T:1.  07  max.  ,   at  aLrm  A.

Notel7:        TI.ansmlsslon  pha.se   shift   to  be  measured  as   shown  ln
Test  Clr`cult   "S''.   Cr.lterlon  for  measuring  point  will
be  ^g  rather  than  frequency.

-A`
+I.9_I.-TITr-

=-:=:=-=__:__:_=

PEP DiHauslcus F3EF=. dyHEusK)us
A 4 .C5a -2 P a/ca F€a e.e29 tea a a/ ic  x as. ciJz.^iFEF€
C 2 .e2e ±coa I? I . Oao
I)\ 2. 329  ±cos S\ . 9 7,I I  -8ZB ±oo7¢ T' 2 ,/s1F . e3z9 fo02 U . eso ~,„6 . duo  tcros V- . I 10  a 002
H I-G68   *0071

II

J • 3C29  ±coa
K I?A=.(2oa) CR (iz!) iJo^esi 4`aco„ 4 . 3 Zf„ € //32<

(continued)

Because  the  short-slot  hybr.1d  duplexer  ls
8ylrmretrlcal,   1t  may  be   Bet  up  for.  te8tlng  put.poses
either  as  I  or  2  without  any  appr`eciable  change
ln  ltB  electl.1cal  characterlstlcs.

Input        Output
Flange      Flange

Magn{£ron

Load
(L)

Recelvel.
(R)

MafE'tron Recelvel'
(R)



® Bow`Ac  L^BOR^TORiEs,  il-c.  .  BEVERLy,  w`^ss^criusETTs
APRIL  2,  1936

BI,OCK   DIAGRAM

TRANSMlssloN   pmsE   SHIFT   NmAsuREj\"T:T

Inltlal  Procedure

1)   Short   Slot  hybrids   should  have  all  fl.ee  arms
terminated   in  matched   loads,a£=l.05  max.

2)   With  dumny   tube   ln   place   of   saraple   tube,
adjust  attenuators  until  the  voltage
standing  wave  ratio  is  at   least   15  db.

3)   FT®quency   set   to   proper   p`ilr.t   1)y   I`eadln8  2g   from
91otted   11n®

MeaBurom®nt   PI.oc®dure

1)   With  dumny  tube   (straight   section  of  wavogulde
®qunl   1n   1.ngth  to  t,b®   BL-613)   1n  posltlon,
measure   poaltlon   of  mlnlmum  V.   S.   \IJ.

2)   Ing®rt   Sanpl.   tube

3)   Obsol.ve   new  po81tlon   of   V.   S.   W.   and   calculate
phase   shift  as  follows

a)   phase   shift   ln   cn  =  Alcm

b)   double                             =  aAlcm

c)  phase  shift  ln  do8rees  = #36o



"rneh®ionB :         Per  outline

Mo`iziting:                Note  z

Ratings:
TI'an8mitt®r  po
Ctoea  Girc`iit  lgnitor Voltage
lgnitor  Current
Shutter  Circ`iit Voltage
SLutter  Circ`Lit ReBi.tanc.  (25°C)
Pull ill  Curreat
Holding  Cuz'rent
Altitude

Min.                       14ax.
5idr

-700
loo                              ZOO

90                            Ilo
220
Ilo                             320

10.  000

Nom.
iHm
-..Vdc
- - -ut dc
28Vdc
loo  ohm®
-- -rnAdc
---znddc
---ft.

Te8t  CotiditionB:     Note  2,   3.   18,   19,   See  Test  Circuit

Recomm.nded Ignitor cperating  current                     150}iAdc        Note  z0

Packing:                 To  be  8pecified

3.I                           Qualification              Required for              ------
Approval:                    JAN Marking

4. 5                           Holding  period:        t`  168 hours               ------

4.9.18.I. 8            Carton  Drop:               To  be.pecified         ------

t`*Vibration  ( I ):

•.VibratioD  (2):

®

EiE

•.Vibratioa (3):

mplexer
Lo88  (i):

Duplexer
Loa8(2):

F = 54 cO
*F=5500

F=5550
F=5600
F=5650

.F=5700
F=5750
F=5800
F =5850
I =5,OO;Mc
Notee  6,   21

F =5400  Mc;
F =5450
F =5650
F =5850
F =5900;
Ii = loojridc  ®a
each elcctrodo;
Note,  7.   21

Shutters  Closedj
*F =5400Mc
*r =5450

F =5650

F= 5400  Mc;
F =5450
F =5650
r=5850
F=5900;
n: =Outdc;
Notes  8,   21

E ,   ,  _:__=
BOMAC  LABORATORIES.  INC.  -  BEVERLY,  AAASS^CHLISETTS

SEPTEMBER  4,  I.]®

4.18.10                   Spike  I.eakage
Energy:

4.18.Z8                   .Arc  Lo.®  (I):

4.18. Z8                  *Arc  I.o.®  (2):

4.11                            Lit.  Teat  (I):

4.11                            Lit.  Te.t  (Z):

4.11.4                       Life  T®.t
End Point:
(I  &ul:2)

Condition a                   Min.          Max.

n:=100;iAdcon  4Li:---        O.Zdb
each  ®l®ctrode

Ebb=-700Vdc;             t:---        5. O.ec.
R=4-0  Meg;
Note  9

#O=t]eo:rAdc;        Bid:Zoo          4Oovdc

F=5650  Mc±5%     pf:---          25mv
p®-300±lo"w:

g::.:::::::5T:;;
prr = 1000;
Ii = loo pAdc  on
each electrode;
Note  10

See  Flat
Lcahage  Power

F =5650Mc €%
po=5±1O*kw;
prr = 1000;
ty= I. 0±0.  ly.;
Note   11

F =5650Mc S*
p®.40±loac;
prr = 1000:
tp = I. 0±0.  Ir.;
Note   ]1

W€:---          0.15  erf

--.         0.9  db

F=5650Mc±57.      t:    ---          5.Opre
po    300±|Oftyw;
tp =1-0±0.  lJm;

prr    1000;
li =loopAdc  on
cacb .1ectrode;
Note   12

F=5650Mc±5*       ar:---          I.2
po= 300 ± loft
tp a I. 0±0.  lu.;
prz.  =1000;
n= 10qudc otl
each electrode;
Note  13

J= I.  Io max. ;
F < 56 50Mc± 5ti
po i 7 a ± 10%ke;
tp= I. 0± 0.I,.;
prr i 1000;
Note  14

F8 5650Mc±5%       t:   500         ---hr.
po1300kw±lojltw;

(min.  );
tp = I. 0 ±0.  Ire,
prr i 1250;
Ebb = -7 00Vdc ;
Ri=2. 8 meg obm on
each  electrndc;
Group  D;
Note  15

cp6 :lomax;          Cycle®:    50. 000  ---
Group DT.
Note  ZZ

Recovery Time;    I :---          7p.
Flat Leakeg.
Power;                  pf :---           50tn-
Spike  Leakage
Energy:                   WI):---           0..Oerg

RE6®5Xfr#e.'   Li:...        I.odb

(oyer)



Note  6:

Note  16:

T e 8 t                                    C ondj tion8                                     Mid.       Ida.c.

Life  Tef}t                           Duplexer  LOB®  (2)           Li :   40 ---- db
End point:                       F-5650  Mc.
(I  and  2)

References  and not®tion8  are  from  Military Specification.
Electron  Tubes,   MIL-E-lc,   3  October  1955.

A gagket  Bho`ild be  bolted between each nange  of the  t`ibe  and
its  mating flange.    See  attached  drawings  of Matitlg  Fla.nge, '
dated  Z-I-55.     Two  gaBket8  will be  Supplied  with  each t`ibe.
See  BLG-29  Gasket  outline  .-t  `}acbed  dated  8-31-56.
Each Short Slot Hybrid  Junction used,   at all  Specified fre-qu
queucieB,   oho`ild have  a  V. S.  W. R.   of lea.  thati  I.12  all  eveo
Power  Split `Irithin   0.  25  db,   and  a minimum  of  Z7  db.
Directivity.

Vibrate  once  along  each of  t`ro perpendicular  lines.   both lying
in the plane perpendicular to the axee  of the  ignitor electrodefi

During  this  teat  the  ignitor  electrodeB  Shall tiot  .hort  to  the
tube  body.    Subsequent to  the  test the  tube  Shall meet all  r®-
quirement8  of  this  8pecification.

See  Test  Circuit
Attach  a low level loaLd,   o-I, 05  maj[. ,   oa a,rm.  M,   R.   and L.
Tben  the  V. S.  W. R.   1ookiog  into  arm  A Should be  wltbin  the
limits  8pecified.

See  Test Clrchit
A low level load,   o-I. 05 max. ,   oQ  arme  L. ,   an adjuetable
8hort on arm M;  a low level eigoal in arm A ie  detected at
arm A.    The  duplexer lo.a  Shall not change  znore  than -0. Zdb
stth  the  .hart circuit at variou8 phase po8itlone  ill arm lt.

See  Te.t Circuit
I.olation le  the db diffcrct)ce  in power  tratiemi.eion betweeti
arms R and M,  whet.e  the detected power at arm M i. the
epecifled atten`iatioti dowti from arm R when a low level
•ignal le fed itito  arm A and detected first at .rm R  and then
at arm M.    Keep a low level load,   o-I. 05 ma][,   on all empty
arm,.

Moa.`ired Beparately for  each igtiitor electrode.

See  Test  Circ`iit
Transmitter  po  in arm  M;  a high level load,  o-I. 07  max. ,
on  arm  A;  a low level load,   o-I. 07  max. ,   on  arlri L;  1-eakage
Power  detected  at  arm R.

See  Test Circuit
U8e  only  one  hybrid  with its  gasket.     Traa8mitter  po  in al.in M;
a metal  short  or  tube  at bybrid output:  a po`irer  rnonitoring
device  followed  by  a high  level  load,   o-I.  07  maLx.  ,   all  arm  A.

See  Test Circuit
Transmitter po in arm M;  a Simulated echo and high level load
o-I.  07  max.  ,   aLt  arm  A;  a lc)w level  load,   o-I. 07  max.  ,   at
arm I,;  detector  at arm R.

See  Teat Circuit
Uee  only one hybrid.    Transmitter po  in arm M;  tube  and
ga8ket  at hybrid  output;  a high level load,   o-I. 07  max. ,   at arm
A.     The  V. S.  W. R.   looking into  arm M,   ehould be  within  the
limit8  Bpecified.

Thi8  teat i8  to be  performed  on  each half of the  tube  separat.ly.
With  a metal plate  Bborting  the  line,   the po8itioti of  the  V. S.  W.
minimum  shall tie  determitaed.    Tbe  metal plaLte  fihall be  re-
placed by the  t`ibe  and  the  poBition of  the  V. S.  Y.   mitiimum of
the nat portion of the pulse  Bhall be meaBured itid Shall be
0. 046 in.   further from the magnetroti within the limits  epecifi.A
.pecified.

See  Teat Circuit
U8e  only one  hybrid.     TraLtngmittez.  po  ln arm M;  tube  atid
g..I.I at hybrid output;  a high level load,  o-I, 07 maa[. .   at
arm A.

Vlbrat®  along a line,  parallel to the a][e.  of the  ebutter..
Duplexer  loee  teet Bet-`ip  ahall be  ue¢d with the  uni. under
I..tLdiounted on the  vibrator in .uch a mann.r that .
•tandard waveguide  eectioti of eimilar  geoznetry maybe
•ubBtitut.d for the:  .hu..er tube.    The modulation (   Li).
due  to the  vibratioti,   .hall not be greater  with the  ehutter tube
in  the  line  thatL with  the  waveg`iide  Section.    Ttibe®  ehall
meet all req`iiremetit.  Of the  8pecificatioa after the vibra.tloti
teat.

The  current required  to hold  the  ehutter8  open  Shall  be  within
the  .pecified limit whcti the tube i8  eubjected to a hammer
blow,   a-15,  directed along a line parallel to the  axe8  of the
ebutter.  and agaitL.t that aide of the  tube  whicb i8  directly
opposite  the  .ide  on  which  the  Shutter  coil.  are  mouTited.

The  8huttere  of the  BL-352 pz'ovide  a cotiverient method  of
opening  or  8horting `Iraveg`iide  llne8  at low power  lcvela,   Iran.`
mittcr po < I  kw.    They are not intended for applicatione
involving the  evitching  Of high power  aLtLd  .hould be  either
open or  cloeed  whet)ever  high pot(rer  i8  incidetit oti the  tube.

Uule86  otherwl8e  Specified all low atrd higb level  tc®t.  are  to
be  made  `Irith the  Bhutter.  opet}.

The  recommended ignitor  operating current ie for  a tube  with
an average  ignitor  voltage  drop.    The  following  formula
8hould be  uoed  to  determine  the  valqe  of  the  I.equired  eerie.
r e 8 i 8 tanc e .

SerleB Re.1.t.tLc. (fldy  i !!EjEi|   (meg ohm.)

where  Ri =    Total  series  re8i8tance
Ebb  =   Cbetl circuit  Supply  voltage
Bid  =    Average  (center)  igt`itor  voltage  drop

At least  0.  5 meg  ohm.  of  the  total  I]hould be  located  a.  clo8e
a9  po88ible  to  the  ignitor  top  cap  to prevent  oscillation.

A||frequencieB  are  to be  measured  within  0.1%  of  the  value
•pecified,   unlea®  otherwi8e  noted.

28  Vdc  pulBe.  are  applied  to  the  Shutter  coil8.    Each  time  the
8hutterB  open a low level  eigTial  goes  through  the  tube  and  ig
registered by a counting circuit.     At the  end of this  test  the
number  of  Signals  registered  Bhould  equal  the  number  of
pul8e8  applied  to  the  Shutter  coils.

T=:__:-:,:=
PEE DINENSIC~ T±E F. 7)/HEJJSPous
A 4 .G5e  ±7z P S/3rcL  R
a 3  e2e  ±002 a 3/ ic  x  afo cHz.i4FEe
C tz .e29 ±coa I? I. Oao
I) 2. 329  ±cos S / . 97:i

F I  -ezra ±002 T' 2 ,/sa
F • e29 ±002 U . SSo ~ / N

lG dco   ±OoS V- Ilo  a c'02
A / -GS8   ±oo7lJ • 329  ±C»3
K 13_kel293hipBfl2)I+Q^£5
i        14.OcO„ 4 . 3 7r
~ I ' /321

Because  the  short-Slot  hybrid  duplexer.  1s
syrimetrlcal,   1t  may  be   set  up  for  testing  pul.poses
either  aB  1  or  2  without  any  appreciable  change
ln  ltB  electrical  character'lstlcs.

Input         Output
Flange      Flange

(2)

Ma8n?:rn

Anter`na
(A)

Maffijtron Receiver.
(R)

(continued)

Receiver
(R)



BOMAC  LABORATORIES,  INC.  -  BEVERLY,  M^SS^CIlusETTS
SEPTEMBEft  4,  19J.

Ag7¥:ni8h!Nug:n|2n3:3::so

woe.8-::oie#-£:8:;ro:#::ton
t= ::::::g8=!:a:?1tng®

ELauat  tube  not  to
oxtond  ti®yond  flange.

fiiiiiiiiiiiiiiiiii:

Ref. I)fronalon Ref.        I)1mon81on
Aii   i51/4  mx. Ift     0-500±-003
Brai51/32 Am     o.829±.oo2
C*t} lo.250   Dla.   Nom. N*     1-829±-002

2  I/32 P*     2.329±.003
Bth 13/16 Oit     2.829±.002
F      11.945±.010 R#     3.829±.cog
G#i, 3/16  I  45C   Chamf®r S#     4.658±.cog
E#   '1.658±.002 T       13/64  Dr.   12  Holo8
Jit   ,    .529±.002 inch  FlanfEe
K#    10.329±.003 t'#   2  1/4 in,

R®f. I)1nenglon
A# 0.152   Nom.
8 I,as4 hi,
a I.004  Mln.
D 4.004  Mln.
E 4.366  mJ[,





BOMAC  LABORAToklES,  lNC.  -  BEVERLY,  MASSACHUSETTS
APRIL  27,  1936

Dirnen8ion8:    Per  O`itline

Mounting :        Note  2

Ratings:
Transmitter po
Open Circuit Ignitor  Voltage
Ambient  Temperature  (Note  3)
Altitude
lgnitor Current

Recommended  lgnitor  Operating  Current  150  HAdc  (Note  16)

Test  Conditions:    Notes  2,   4,   See  Test  Circuit

Packing:      To  be  Specified

3.I                        Qualification
Approval:

4. 5                       Holding  period:

4.9.18.I.8      CartonDrop:

------             *Vibration  (I):

**Vibration  (2):

4.18.16            *Pre88ure
operaLtion:

4.18.17.I      *TemperaLture
Cycle :

4.18.18             Voltage  standing
Wave  Ratio:

®
G=15;

6  blows  in
each  of  3
perpendicular
pl.one 8 ;
Note  6

60  p.  8.  i.    (abB)

T=  .65°c  to
T=  +1000c

F=  5Z20Mc
F=  5Z50
F=  5280
F=  5310
F=  5340Mc;
Note  7

F`=  5ZZOMc;
F=  5250
F=  5280
F=  5310
F=  5340Mc;
Ii=100LIAdc  on
each electrode;
Note  8

F=  5Z80Mc;
po=70±|0"w;
tpl =1.  0±0.  lps;
tp2=O.  5±0.  05H8;

prr=1000;
Ii=100rLAdc  on
eacb  electrode;
Note   11

See  Flat  Leakage
Power

I =  5280Mc;
po=625±10"w;
tp=l.  0±0.  lt`O,

prr=1000;
Ii=100HAdc  on
each  electrode;
Note   13

F=  5280Mc;
po=300±10"w;
tp = I.  0±0.  I LJ.8 ,

prr=|OOO;
Note   14

F=  5280S%Mc;
po=625±10%kw; (min. )
tp = I o  OcO.1LL® ;

prr=1000;
Ebb=-700Vdc;  Ri=Z. 7  meg.
each electrode ;
Group  D;
Note  15

Rcference8  and notations  aLre  froln  Military Specification,
Electron  Tube.,   MIL-E-lc,   3  October  1955.

A gasket .hould be bolted between each nange  of the t`ibe and
its  mating flange.    See  attacbed drawing Of Mating  Flange,
dated  11-I-54.    Two  ga.Let.  will be  .upplied with  eacb tube.

Tube8  mu.t  8atiefy all  electz.ical  requircment8  Of thL.  .pccifi-
cation.    Recovery Time  excluded.   when operaLtcd in the  .pecl-
£ied temperature  range.

Each Short Sloy Hybrid J`mction u.ed,  at all  .p.cifl.d frequ®n-
cie®.   Should have  a  V.S. W. R.   of leei8  than  I.12  an evea Pow.I
Split within ±0. 25  db,   aLnd a minimum Of 27  db  Directivity.

Vibrate once along eaich of two perpendic`ilar linci,  both lying
in the plane perpendicular  to  the  aLxee  Of the  ignitor  electrode..

During this  teat the  ignitor electrode  .hau not .hart to th.  t`ibe
body.    Sub.equent to the belt the tube  .hall meet all  require-
ment8  of thi®  epecification.

See  Test  Circuit
Attach a low level load,   or=1. 05  max,   to  arln8  M,   R,   and I.
Then the V. S. W. R.   looking into arm A 8hau bc within th.
IimitB  Opec.ified.

See  Te.t Circuit
A low level load,   a=l. 05  max. ,   on arm. a4 aLnd L.    A low l.vet
•ignal in arm A ie  detected at arm R.

(oyer)



Note  9:

Note   16:

See  Te.t Circuit
I8olation iB  the  db difference  in power  tranami8Iion    b¢t`Ireen
armB  R and M,   where  the  dctccted power at arm M i.  the
®pecified attenuation  doll/Ii from  arm R wheD a low level  .igral
i.  fed into arm A and detected firot at arm R and then at arm M.
Keep  a low level load,   a-=l. 05  max. ,   on  all  empty arm®.

Measured  8eparately for  each ignitor  electrode.

See  Test  Circuit
Transmitter po  in arm M;  a bigh level load,   o'=l. 07  Inax. ,   on
arm A;  a low level  load,   .=1. 07  majc. ,   on arm  L;  I-eakage
Power  detected at arm  R.  \

See  Test Circuit
Use  only one  bybrid with  its  gasket.    Transmitter po  in  arm M;
a metal  ehort or tiibe  at hybrid output;  a power monitoring
device followed by a high level  loaLd,   ar=l. 07  max. ,   at  arm A.

See  TCBt  Circuit
Tran8mitter po in arm M;  a  Simulated echo  and bigb level load,
or=l, 07max. ,   aLt  arm  A;  a  low  level  load,   a.=l. 07,   max. ,   at  arm
L;  detector at arm R.

See  Test  Circuit
Use  only one hybrid.    Transmitter  po  in  arm  M;.  tube  and
gasket at bybrid output;  a high level load,   or=l. 07maLx. ,   at  .rm
A.    Tbe  V. S. W. A.   looking  into  arm  M  -hall be  within the  limit
Specified.

See  Te.t  Circuit
Use  only one hybrid.    Transmitter po  in  arm M;  tube  aLnd ga.Let
at  hybrid output;  a higb  level  loaLd,   a=l. 07maLx. ,   at  arm A.

The  recommended ignitor  operating  current  iB  for  a  tube  with
and average  ignitor  voltage  drop.    The  following formula
ebould be ujcd to  determine  the  value  Of the  required 8eriel
resistance.

Series  Re8i8tance  (Ri)  =  Ebb-El  (Megohm8)
150

where  Ri  =  Total Serie®  Re8istancc
Ebb  -  Open  Circuit Supply Voltage
Ei  =  Average  (ceater)  Ignitor  Volt age  Drop

At lea.t  0. 5  megohm8  of the  total  ebould be  located a8  close  a.
poBeible  to  the  ignitor  top  cap  to prevent  oecillation.

Because  the  short-slot  hybr.1d  duplexer  ls
symmetr.ical,   1t  may  be  set  up  for  testing  purposes
either  as  I  or.  2  without  any  appreciable  change
ln  its  electrical  char.acterlstics.

HiiiiiiiiEF]
Maffiitron Input         Output                Receiver

Fla.nee       Flange                      (R)

Receiver.
Iffll

IJoad
(I,)

-.``.``'``.i:.....

i I)   L3-O£ a      13//6  I+{°   CHA~F€RC|2_i2j2a__=:_a_a_2_ _i T.     i,   ic)cjo
Z) 2,329      -,oc73 s    ,  : +.-If /.829     -,oo2 7-       ,     2_`/'z.

82e       *  Oo& u_      ,35.O  ,M4~__
G 3&T_|-_i, V          ,     .''O='OOL
A/ /, 6J8     I,Oc,aJ --:)/[g-`_=`----i_.._           -__   _     --`------__   _     _

A liz;Tz23Ijrfe-,ij;c,iE5T\
4 .c)OO                                                       I„,4 , 3 ?J'
~1. i ,,32

_i_:-:-`-.-=_-_

Note : -

Dim::S::Zo9B::g:i::Ly.

Dimension   LT  applies
to   6641/BL-86   and
81,-644   only.
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Elf:8-::-:i:£i
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%  ,    ,    _=__=
® Application:   Short Slot Hybrid D`iplexer

Dirnen8ion8:    Per  Outline

Mounting:    Note  2

Ratings:
Transmitter po
Open Circuit Ignitor  Voltage
Ignitor  Current
Altitude

Recommended lgnitor  Operating  Current  150LLAdc  (Note  16)  (each  electrode)

Test  Conditions:    Notes  2, 3;  See  Teat  Circuit

Pack in  Sealed water-vapor~proof bag.    If  opaque  bag  i8  used,   the  tube  type
n`1mber  Shall be  Stamped thereon.

Ref.                      T e 8t                                      C onditiong                                      Min.       MaLx.

3.I                      Qualification                 Required for
Approval:                        JAN  Marking

4. 5                      Holdiag  period:            t=168 hours

4.9.18.I.  8     Carton  I)rap:                   (d);  Package
Group  I;
Carton Size K

4. 9. 6                *GlaB8  Strain:

4.9.19.2      **Vibration:                         G=lo;  late  4

4.18.18             Voltage  standing          F=8500  Mc.
Wave  Ratio:                  *r=8565

*F=8830
F=9000

*F=9180
*F=9487

F=9600 Mc.
Note,  5,    14

F=8500  Mc.
*F=8565
*F=8830
F=9000

*F=9180
*F=9487
F=9600
Ii=100HAdc  on
Each  electl.ode;
Notes  6,    14

F=8500  Mc.
F=8565
F=8830
F=9000
FI9180
F=9487
F=9600 Mc;

IJl:-.-         I.  I  db
Li:---         I. I  db
LL:---         i.I  db
I.i:--.         I. I  db
I.i:---         I. I  db
Li:---         I.Z  db

Notes   7,    14
ntloo pAdc  on eacb electrode

Ebb=-700Vdc;                       t:     ---          5. 08ec.
Ri=5. 5  Meg;
Note  8

Ii=100HAdc;                         Bid:      ZOO           375Vdc
Note  8

*F=8500  ±0.57oMc;           pf:      ---           15  mw
F=9000±0.57"c;

*F=9600±O.57oMc;

po=40±10"w;
tpl=l. 0±0.  lH8;
tpz=0.  5±0,  05  HB;

prl.=1000;
Ii=100rAdc  on  eaLch  electrode;
Note  9

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
AUGUS1.  2,  1956

F=9000Mc. cO. 5%Mc. LoeB :---
po=40±10"w;
tr=l.  OcO.  lHB;

prr=looo;
Note   10

Cycles:        I              ---

Group  c                Cycle.:        10           ---

50  pBia  min;
Note   15

F=9000Mc. as%;                    t:     ---           7. OLLa

po=Z00±107:utw;
tp= i.  0±.  05LLa ;

prr=1000;
Ii=100HAdc  on  eaLch  electrode
Note   1 1

F=8500  Mc.  ;
F=9000
F=9600Mc.  ;
po=ZO±107*w;
tp= i.  0±0. 05tl8 :

prr=1000;
Ii=100LiAdc  on  each  electrode
Notes   12,    14

F=9000Mc.as%;                  t:     500          ---br..
po=zoo±1o7u{w  (min. ) ;
tp=1.  0±0. 05  H8;
Du=0.  001 ;
Ii=100HAdc  on  each  electrode;
Group  D;
Note   13

Recovery  Time;                  t:     ---          20  H.8
Flat  1.eakage
Power  (F=9000±0.57®      pf:---            Z0  mw
Mc.)
Spike  Leakage

E;::;[gy(F=9°OO±O.5%    Ws:---o.2o  erg

Diplexel'  I.oa8,                 Li:  ---         I. Z  db
F=9000  Mc.

Refercnce8  and Botatioae  are from Military Specification,
Electron Tubes,   mL-E-lc,   3 October  1955.

A !ultablc  ga8ket .hall be bolted between eacb flange of th. tube
and its  mating flange.    See  attached drawing of Mating Flazige,
dated  11-I 10-54.   Two. ga8ket8  ®hall  be  Supplied  with  each  t`ibe.

Each Short-Slot Hybrid Junction u®ed,  at all  Specified frequerie
cie8,   .hould bave  a  VSWR Of le88  than  I.10  an  even Power Split
within ±0. 25  db,   and aL  minimum  of Z5  db  Directivity.

The  igflltor  electrodes  Shall not  Short to  the  t`ibe  body during
vibration.    Tubes  .hall meet all requirements  of thie  8pecifi-
catiozi after the vibration test.

See  Te.t Circuit
Attached a  low level load,   or=l. 07  max. ,   to arms  M,   R and L.
Then the VSWR looking into arm A Shall be within the limits
Specified.

See  Teat Circuit
A low level load,   cr=l. 07  max. ,   on  arm  L;  an adjustable  Short
oa aLrm  M;  a low level  signal  in  arm A and a detector at Arm  R.
"iplexer lo88  iB  the  differel}ce  in  signal  strength  in  db  a8
measured between arrng  A and R,   the  aLdjustable  short i8
a.dju8ted for  lninimuzn po`Erer  in  tbe  receiver  arm of the  duplexer
at each frequency.

See  Te8t Circuit
I.elation i8  the  db  difference  in power tl.ansmi8sion between
arrn8  R and M,   where  the  detected power  at arm  M  i8  the
Specified attenuation down from  aLrm R when a  low level  .igril
is  fed into  arm A and detected first at aLrm R and then at arm
M.    Keep  a low level load.   a-=l. 07  max. ,   on all.  empty arms.

(oyer)



MagniiTon

Measured Separately for  each ignitor  electrode.

See  Test  Circuit
Transmitter po in arm  M;  a high level load,   cr=l. 07  mall ,   on
arm A;  a low level load,   a-=l. 07  max. ,   on arln  L;  Leaka.ge
Power detected at  aLrm  R.

See  Test  Circuit
U8e  only one  hybrid witb  its  gasket.    TraLnsmitter po  in arm M;
a metal  short or tube  on hybrid output;  a power monitoring
device  followed by a higb level load,   a.=l. 07  max. ,   on arm A.

See  Test Circuit
TraLn8mitter po  in aLrm  M;  a  simulated echo  and high  level load.
or=l. 07  max. ,   at  arm A;  a  low level load,   cr=l. 07  rna.x. ,   on arm
L;  detector  oD aLrm  R.     This  measurement to be  made  aLfter  at
least  30  minutes  of operation at  tbe  conditions  specified.

See  Test  Circuit
Use  only one bybrid.    Transmitter po  in  arm  M;  t`ibe  and ga8ket
on hybrid output;  aL bigh level load,   a-=l. 07  max. ,   on  arm A.
The VSWR looking into arm M,   Shall be  within the limit
specified.

See  Circuit
U8e  only one hybrid.     TraLnsmitter po  in  M;  tube  aDd gasket on
hybrid output;  a high level load,   a-=l. 07  max. ,   on arm  A.

UnleB9  otherwise  specified all frequencies have  a  tolerance  Of
=0.1%.

The  input  section  of the  duplexer with the  t`lbe  rnountcd  Bhall
show no  loss  of pre88ure  over  a period of two hours.

The  recommended ignitor  operaLting  current iB  for  a  t`ibe  with
an average  voltage drop.    The followmg formula Should be u.ed
to  determine  the  value  of the  required  8eriea  re8i8tance.

Series  Resistance  (Ri)=E:£#L   (megohme)

where  Ri=Total  9erie8  reBi8tance
Ebb=Cpern  circuit  .upply  voltage
Ei=Average  (center)  ignitor voltage  drop

At least  0. 5  megohm8  of tie  total  Should be  located a®  clo8e
aB  poB8ible  to  the  ignitor  top  cap  to pr.`r.in o.cillation.

Because  the  short-slot  hybrild  duplexer.  is
sylnmet,I.ical,   1t  may  be   set  up  for'  te8tlng  purposes
either  as  1  ori  2  without  any  appreciable  change
in  its  electrical  character.1stlcs.

Input        Output
F 1 arnge       Fl ange Load

(L)

MiE'tron F`ecelver
(Fl)

Receiver
(R)

orI_
I I©F\

®6)
i

II-_Ii_I, I)I

EillllllllllEiE                  I
11mtlngF`lange I

J
K

lA 2.575±.015 lK ( 2.170±.006                  I
8 ff|8(.1695)   Dr. '1, |0.120  R.  Aoorox.,

6   HO|®8 M 0 . 75 3+ .005 -. 000
)C 2 . 20 3+ . 005 -. 000 N 1.625±.015

1' 0.220±.010 P 3/64  Had.
=I.. • 2,16Z  mx,

6   Holo8 Ft
'1.959   MID.

IF 1.280±.004 S 0.508  HID.
G 0.500±.003 T 0.709   Max.                 I
H 0.070±.001 U 0.Ilo  Typ.
J 1.950±.004 V 3/64  Red.   Tyi].

Tlo  (2)  8a8kets  to  bo  suppll®d  ilth  each  tub..

¥:i#;:¥fn::rt®ina:P:i::p:°6;88?i:riELPuision®
appllo8  to  th.   1np`it  flange  only.

883;L7EL#8?:8I3fALL°32wi4?86;gt:roe:-BL-78,BL-3o7,

L,,,,,?FEEET±

Notoss-
I.  Frmaust  tube  mat

not   extend  beyond

:7§n!::h::?e  than
2.   Ignltor  tormlnal8

must   not;   extend

::::n:b::a;i:8
1nche s .

e



Mln.                       Max.
I                     100   kw

-TOO                     ---Vdc

:::::::a:id  lgnltor  Oper.ating  Cul`rent  15o +  Ant   (a::e'i£?C(each

Ignltor  current                                                loo

Test  CondltlonB:     Notes   2,   3;   Bee   Test   Clrcult

Packing:     To  be   8peclfled

Ref .                      Test                            Condltlons

3.1                      Quallflcatlon      Required  for
Appl.oval :                  JAN  Marking

4.5                        Holding   Period:   t=168  hour.s

4.9.18.1.8        Carton  Drop: Tobe
Speclfled

*tlvlbratlon :               F=50±2cps ;
Total  Excur'Blon
=o.08±O.0051n;

:::emin,
4.18.18              Voltage

Standing  Wave
Ratio

®

®

*F=8745
*F=8835
*Fng925

.;:%08?
:g:3!87
I::;#!Mc,

Note   5,   15

4.|8.4.2       .I)uplexer  Lo8B!          E:  8;38HC

:: !5¥:ko;
::::Oe¥::a:Ee
Ho¢e   6,15

.]ooL&tLon:                  ;:  i;38xo

:: ;;i?8xc;
NO¢®   7,15

•Ignltor  lgnltlon
lee I

Ignltol. Volte€e
Drop:

Plot  Leakage
PO,®r:

4.18.10           Spike  I€akag®
Eber8y3

N¥:i:i0%:?;

;:;:08prdc,

!ij:i:L#±i5:
:::io#::r:3e
Note  9,

see  Plot
I-ange  poier

4.18.28        *AJre  LOB.:                    ::=38%EL±;¢

;p=:ii:i;try;
4.18.15.I     .R®oovery

1pe :

!i:!r#5!
:i.io#-a:r=®
Note  11,

14. 0          ---db
16. o         ---db
|8.o         ---db
16.O          --nib
14.o          --ndb

¢:---            5.OBec.

Eld!200            375  Vac

pfl ---          20qu

VBS ---              0.1®1'8

---           O.6db

t,---I.5pr

BOMAC  L^BOIIATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
AIIGuST  2,  I956

Ref .                 T®.¢                            Condltloae                      !!±PL       !±

"8J9    "5:s¥vrR??I           ;is!RE¥5i:         ar:---       I.2

Note   12

"1            Llf"O.¢:            !§:!#!¥g!nn);t:500       ---ho.

gpa3:i!::Si;E:;2.8neg.
Oroup  D;
Note   13

4.11.4              I,1fe  Teat
End  Point:

Recovery  Tine;           t! ---
Flat  I+eakag®             pf!---
rover;

26#8
Spike   L®a]cage            V8 I ---. 15ez.g
Energy;
Duplex®r  Lo8B,          I,1: ---            1.2db
F.  9coolo.

Note  1!     Refer.enceB  and  notations  ere  from  Hllltary  Speclflo®tlon,
Electron  Tubes,   NIL-E-1B,   3  October  1955.

Note  2:     A  gaBket  should  be  bolted  betveen  ®&ch  flange  of  the

8%uP:EL¥¥Lw#£,¥E;;Egg:::¥g..54:eetrye5t::Pfgtfr:#:L¥£:
Note  31     Each  Short-Slot  IIybrla  Junotlon  used,  at  all  opeclflea

fz`equencle®,   Should  h&v®  a  V.S.V.R.   of  leB8   than  I.12,
an  even  Pover  Split  vlthln±O.25  ab.  and  a  nlnlnun  of
27  db  Dlreotlvlty.

Note  4:    Vibrate  ln  plane  nordral  to  lgnltoz`  ale8.     The  lgnltor
electrodeE]  eh&11  not  Short  to  the  tube  I)oay  auz.lug
vlbr&tlon.     T`ibeB  Shall  neet  all  requlz`eDentB  of  thlB
8peclflcatlon  after  the  vlbratlon  test.

Note  51     See  Test  Clrcult
Attach  a  low  level  load,   ar=l.05mx.,   to  arms  M,   R  and
I.     Then  the  V.S.W.R.   looking  into  arm  A  Should  be
vlthln  the  11nlt8  8peclfled.

Note  6:     £e:a:e::v8±r:::E,   or=i.o5max.,   on  arm  H  and  L.     A  low

level  81gnal  ln  arm  A  18  detected  at  arm  R.

Hot.  71    a..  Te.t  Clroult
I.ol.¢1on 1.  th.  ab  alff.I.no.  1n pou.r  tr.zL.il..1®a
t>®¢v.®a .rie  FL and I,  vbez-  tb.  a.t..€.a pov.r .t  .n
I 1.  the  .p.olfl.a .tt.n`i&¢1on aom fpe] an R vh®n
a  lov  1.v.l  .len.1  1.  fed  lBto az- A .nd deceo¢.a flbt
&t  .in R  and  then at  .zb I.    I.®p  .  1ov  lev.I  lord,
oT=l.05aaz.,  on  ul  ®bptT  arae.

Pote  8!    Neae`irea  ..p.m¢ely  for  ..oh  lgnl¢®z.  electrode.

Hoe.  9f     S®o  Te.t  Clroult
Trane]1tt.r  po  ln ez-1|  &  hlgb  l®T.I  load,  a:I.07I)al.,
on  era  A;  .  lov  1.v.lload,  oral.07ilex.,  on  am I.;
Iealca,g.  Pov®r  di.tooted  &€  .zb  R.

Note  101   Se.  T®.t  Clro`ilt
UBe  only  one  trybz.1d  vl¢h  lt.  gasket.    Imual¢t.r  po  ln
am I;  a  ]etal  8hort  or  Cute  ot)  hyt)rid  output;  a  pov®r a
nonltorlng  dovlco  follov.a  I)y  .  high  level  load,
o==l.07naz.,   ozi  .in A.

Hot®  11:   8..  Te.t  Clro`ilt
Tranenltt.r po  ln am [i  .  .1ml&t®d  echo  and  high
level  1o.a,  .=l.07.az.,  .t  .zD A;  a  low  level  lo&a,
oT=l.07..I.,  on  en I,;  dete®¢or  on  an R.

Note  12}   S.a  T®®t  Clroult

¥!.:orE±i¥o:¥i.o:#¥:vF;:§iRapr::§#:o]#:t:u=„
•hould be  vlthln the  llnlt.  .p.olfl.a.

Hate  13:  a.e  Clroult

!¥::F!?°hneir¥:I::€pu:r¥=#.;ovngLL:o=?ii?uortoLa;i
Note  14:  The  recomended  lgnltor  opemtlng  current  18  for  a  tube

with  an  average  lgnltor  voltage  drop.     It  18  further.
recomended  that  the  following  fomula  be  uBed  to  deter-
mine  the  value  of  the  required  8erle8  I+e81Btance.

E::::eper:g:LT::::e:7p¥£L¥::t:g:tagedrop
Ebb-EI

Ser'1e8   Re81Btance    (F`1)--I.3u     megohnE)
At  least  0.5  megohn8  of  the  total  should  be  located  a8
close  aB  possible  to  the  lgnltor  top  cap.

Note  15:   All  frequencleB  are  to  t)e  neaB`med  wlthln  0.1¢  of  value
Bpeclfled.

(overl



Magn::Ton

ut.8  -1th tub. driput
lht®®  ,1tb  tube

Output

our-

alL

iiiiiEiiiiii

mtlng  Flange

i_eTnr
Ref. Dlmenslon Ref. Dlnen81on

A 2.575±.015 K 2 .170 i .006
a #1S(.1695)    Dr. I, a.120   R.   ADOI.oJ[.

4  Holes H 0.753+.005-.000
a 2 . 2 0 3+ . 005 -. 000 N I.625±.015
D 0.220±.010 P 3/  64  Had.
E +8-32  Tap I I 2.162  mx.

4  Holes Fl I,959  inn,
F I.280±.cO4 S 10.508  inn.
0 0.500±.003 T !0.709   Hhx,
H 0.070±.col U, 0.Ilo  TTO,
J I.950±.cO4 V 3/  64  Bad.   Typ.

I-o   (2)   ga8ket8  to  bo  suppll®d  -1th  .ach  tube.

Notes-Outllno  uaoa  for  folloilng  tub®8

6334,   6646,   6647,   BL-27,   BL-604,   BLus04H,   BL339

R®f. Din.n®1on
A '8-32NC-I   I  Hol®8
8* 2.170±.cos
C 9ar  ±50
giv 1 . 2 80 i . 004
8 *18[.1695)   4  Hol®a
F* I  3/a  ml.
0++ 0.083  Hln.
H* I.280±.004
JW 0.250  Dla.
K I.555±.010
L*i, 0.083  Hln.
m* 2.575±.015
F*tl I.625±.015
PW 1/8  Rod.
Q* 2.170±.cos



E.                            "4D7UB^L:o4H  `   TX[

Application:     Short slot Hybrid D`iplexer

Dimen.ions:   Per  Chitlinc

Mounting:          Note  2

R?tlip8E:
TraLn8mitter po
Open Circuit lgnitor  Voltage
lgnitor Current
Heater Circuit  Wattage
Heater  Circuit  Voltage
Heater Circuit Voltage  Frequency
Thermo.tat Contact Current
Tbermo8tat Cut h Temperature
Tbermoatat Cut Out Temperat`ire
Ambient Temp.   Range

Recommended lgnitor Operating Current

Te.I  Conditioa.:    Notei]  2,   3;  Bee  Teat  Circuit

150rAdc  eacb  electrode
(Note   14)

4.9.18.I.8     Carton  Drop:                   To  be  Specified

------             *Vibration:                        F=5  to  500cp8
loo
t=5  min.  ;
Nc)te  4

*Shock:

**Hu-dity:

*Thermo8tat
Cperation:

Heate r Current

4.18.18              Voltage   standing          F=  8490Mc
F`=  8565

*F=  8655
*F=  8745
*F=  8835
*F=  8925

F=  9000
*F=  9087
*F=  9187
*F=  9Z87
*F=  9387

F=  9487
F=  9578Mc;
Note  5,    15

F=  8490Mc
F=  8565
F=  9000
F=  9487
F=  9578Mc;
Ii=100HAdc  on
eacb  electrode
Note  6,    15

F=  8490Mc
F=  8565
F=  9000
F=  9487
F=  9578Mc;
Note   7,    15

Ebb= -7 0 0Vdc ;
Ri=4. OMeg;
Note  8

®
BOMAC  LAl)ORATORIES,  INC.  -  BEVERLY.  M^SSActlusETTS

FEBRUARv  2e,  I9J.

F=9000Mc;±57o

po=40tl07ckw;
tpl=|.  0±0.  ILLS;

tp2=0.  5±0.  05HB;

prr=1000;
li-100tiAdc  on
each  electrode;
Note  9,

See  Flat
Leakage  Power

F=9000Mc;±57o

po=40fl07*w;
tp =1.  0±0 .Ill a ;

prr=|000;
Note  10

F=  9oooMc;as7o
po=100±10%kw;
tp=l.  0±0.  ItJ.a;

prr=looo;
Ii=100LLAdc   on
each  electrode;
Note   11

F=  9000Mc±57o
po=40±100thw:
tp=l .  0±0.  lH.S;

prr=1000;
Note   12

F=  9000Mc;±57o                     t   :500
p a = I 0 0± 10 7H€w( min . ) ;
tp=l.  0±0.  lH8;
prr=1000;
Ebb=-700Vdc,   Ri=2. 8Meg.
ea,ch  electrode;
Group  D;
Note   13

(oyer)



Note  8:        Measured  Separately for  each ignitor  electrode.

Note  9:        See  Test circuit
TraLnsmitter po in  arm  M;  a bigh level load,   or=l. 07max. ,   on  arm
A;  a low level load,   a.=l. 07max. ,   on  arm  L;    I.eakage  Power
detected at  arm  R.

Note  lo:     See  Testcircuit
Use  only one bybrid with its  gasket.    TI.an8mitter po  in  arm  M;
a  metal  8hort  or  tube  on hybrid output;  a power  rnonitoring
device  followed by  aL high  level  load,   a.=l. 07max. ,   on  aLrm  A.

Note  ll:            See  Teat  circuit
Transmitter po  in  arm  M;  simulated  echo  and high level load,
a.=l. 07maLx. ,   at  arm  A;  a  low level  load,   ®=1. 07max.  .   on  L;
detector  on arm R.

Note  l2:     See  Te8tcircuit
Use  only  one hybrid.    Transmitter  po  in  arm  M;  tube  and gasket
on hybrid output;  a high level load,   a-=l. 07max. ,   on  arm A.
The  V. S. W. R.   looking  into  arm  M,   should be  within the  limits
specified.

Note  l3:      See  circuit
Use  only one hybrid.    Transmitter po  in  arm  M;  tube  and
gasket on hybrid output;  a higb level  load,   a.=l. 07max. .   on  arm A.

Note  14:     The  recommended ignitor  operating  current  ia  for  a tube  with
an  avera.ge  ignitor  voltage  drop.    It i8  further  recommended that
the  following formula be used to  determine  the  vaLlue  of the  re-
quired  series  resistance.

Ebb=Ctoen  circuit  supply voltage
Ei=aLverage  (center)  ignitor  voltaLge  drop

Series  Resistance  (Ri)=  Ebb-Ei
150         megohmB

At least  0. 5  megohm8  of the  total  Should be  located a8  close
as  possible  to  the  ignitor  top  caLp.

Note  15:      All frequencies  are  to  be  measured within  0.1% of value  Specified.

Note  16:      Tie  tube  Shall  be  Subjected to  18  impact  8hockB  of  15G,   each
Shock impulse  having  a  time  diiraLtion  of  6±1  milliBecond8.     Tbe
Shock  Shall be  applied in the  following  direction:
(a)   Vertically,   3  8hock8  in each direction
(b)   ParaLllel to  the  major horizontal  axis,   3  Bhock8  in  ea,ch

direction
(c)   Parallel to the  minor horizontal  aria,   3  8hock8  in  each

direction

Note  17:     The  tube  Shall be placed ia  a  chamber having a temperature  and
relative  humidity of  55°C  and 90%  respectively.    The  test
conditions  sham be  maintained for  72  hours.    At the  conclusion
of this  period,   the  tube  shall  operate  without  degradation  of the
limits  Specified.

Note  18:      The  tube  having  10  inches  of waveguide  extending from  each
flange  shall be placed in a frigid  chamber  -55°C.    The  thermo-
8tat  Should operate  within  the  limits  specified.

Because  the  Short-slot-hybrid  duplexer  ls
aymetrlcal,  1t  may  be  set  up  for.  teBtlng  purposes
either  a8  I  or  2  without  any  appreclatile  change
ln  ltB  electrical  characterlstlcs.

(I)

Ma8n::rn

Input         Chltput
F i ange      Fl ange

(2)

Receiver.
(R)

Ma{Ejtron

I-------- mt®B  -ith  tube inpu€

1c- rrty mto8

I
I

On'S II,€`'\  ``-
M r-I-

ill L- JL '

i;IL5--i
L-(,`=ty       ir-'§,-

I     '=                          R                           -i    ,

mtlng  Flange

1th  tube
Outputrf+h+r

¢,,i L-
iiiil[Ii-

EH=id
Ref. Dlmon81on Ref. I)1men81on

A 2.575±.015 K 2 .170 I . 006
8 €18(.1695)    Dr. 1' 0.leo   R     AODro][.

4  Holes M 0.753+.005-.000
C Z .ZO3+ . 005-.000 N 1.625±-015
D 0.220±.010 P 3/  64  Had.
E 8-32  Tap Q 2.162   I.hx,

4   Holes R I.959  inn.
F I . 2 80 ± . 004 S 0.508  inn.
a 0.500±.cos T o.7og  mx.
H 0.070±.001 U o.Ilo  Tfro.
J 1 . 9 50 I . cO 4 V 5/  64  Had.   Typ.

Two   (2)   gaskets  to  b®  supplied  with  each  tube.

Note:-Outllno  used  for  folio.1ng  tubes

6334,   6646,   6647,   BL-27,   BL-604,   BL-604H,   Bh339

Note 8 : -
I.  The  root.   formed  by  the

four  mounting  boles   on
each  flange,   dlmenslons  A
and  E  shall  bo   contered

::t£¥n  =7%2ng:  face  to
2.  Sllvor  plato   loo  ?,tsI   or

Oqulv .
3.  Rhodlum  flash  over  sllvor

plating  19  optlor]al.
4.   Hoat8I.s,   thermostat  and

exhaust  tube  must  not
extend  beyond  flange.

5.   Clearance   must   be
mintalned  for  socket
head  screws   ln  flanges.

iiii=

K          11.555    ±.010                       I

li#:#3-%:E=-in-i_-I



BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
AAAY  26,  1955

tterpo                                 E.       i¥.kw•-,`:.::.'Si.3

£:::tg:r8:::::FLtorvoLtage             f38            ;6\6#&c

eR}eecc°t¥oeFeqfd  Ignltor  Opel.ating  Current  150 jlAdc   (Note  9)(each
Test  Condltlon8:     See  Mounting

Packing                         To  be   8peclfled

Ref .                   Test

3.1                    Quallflcatlon
Approval :

4.5                     IIoldlng  period:

4.9.18.I.8     Carton  Dr.op:

----              itJtvlbl.atlon :

4 . 18 . 18

Condltlon8                                  Hln.     Max.

Required  for
•AN  mrklng

t-168  hours

To  be   Bpeclfled

F=50±cP83
Total  Excur81on
=o.08±o.005   lnj
t=2  nln;
Note   3

Voltage  Standing  1}-
Wave  Ratio :               F=

+F.
IF-
*F-

4.18. 5.I          Igultor
Interaction:

4.18.I               Ignitor
lgritlon Tine:

4.18. 2              lgritor
Voltage Drop:

4.18.11            Flat I.eakage
Poser:

4.18.17.I        Temp®rat`ir.
Cycle:

*F.  8920
F=  9000

::: ;!i:
+F:  ;389

F=9578   Mc;

f;;: . 85 -x
F=  9000Mc;                           I.i:  ----       O.7db
li=OjLAdc;
Note  4

Ii=loojLAdc;                       AI-i:  ---          0.  2db
Note  4

Ebb:-700Vdc;                      t: ----       5.0.ec.
Ri=5.  5Meg;
Note  5

Ii. I oojindc;                        Bid:  20 O         375vdc
Note  5

F=  9000Mc;
po=40±lo"wj
tp I = I. 0 I 0.  15pr ;
tp2=o.  5±0.15pr;
prr=looo;
1i=|Oojindc;
ar'=|.  |O-aJ(;
Note  6

See Flat Leakage
Power

pf  : ---        40-w

F=  9000Mc;                                   ---         O. 8db
pog4 kwT,
tp=l. 0±0.15pr;
prr=|OOO;
Note  6

F=  9000Mc;
po=Z00±loftw;
tp= I. 0±0.15pr.;
prr=1000;
I1=looAdc:
Note  6

t,--.lope

Rod.                    Tc.t                                   Condltionl                                   MizL.       Maj(.

4.11                    Llf.  Te.t:                        F= 9000Mc;                           t   : 500         ---hr..
po=200kw;
tp= I.  OcO .  15 tL. ,

prr=looo;
EB.##Bg99938t-2.8"eB.

Note  7

4.11.4                Life  T®.t
md Point:
(Note  8)

Note  1:       Referet)ce.  and notation8  are from Military Specification,   Elec-
tron  Tube®.   NIL-E-lB,   2  May  195Z.

Note  2:       A ga8ket  8hould be bolted between the input face of tbe tube  and
tbe  tube  eeat.    One  gaeket  ehall be  Bupplied with each tube.

Note  3:       Vibrate in a plane which ie parallel to the igritor a](ee  and nor-
mal to the  input face Of the tube.    Tbe ignitor electrode8  ehall
not .hort to the t`ibe body during thie  tc8t.    Tubes  ehall meet
all  Teq`Liremetit.  Of thi8  .pecification  after tbe  vibration teet.

Note  4:       SeeJa.ttaLched drawing  of Tube  Mounting.    "I"  plane  of incident
powel to be parallel with the plane  Of the input widow of tbe
tube     Each half of the  6648  (BL-615)  iB  to  be  te8ted  ae  a  8epaL-
rate  tut)e  aind each half  Shall  aatiBfy tie  Specified limit  (e).

Note, 5:       14eaeured Separately for  cacb ignitor  electrode.

Note  6:       See  attacked drawing of Tube  Mounting,    ''E"  plane  of incident
power to be normal to the plane  of the input window of the t`ibe.
Each half of the  6648  (BL-615)  i8  to be  teeted a8  a  Beparaite  tube
and a.^b half ahall 8atiefy the  8pecified limit.

Note  7:       See  attached drawing of Tube  Mo`mtlng.    ''E"  plane  of incident
power to be normal to  the  plane  of the input window of the tube.
I-ife TeBt only one-half of  6648  (BL-615)  under tbe  Specified
cond"®n8.

Note  8:        Applies  to  both halves  of  the  6648  (BL-615).

Note   9:     The  r`ecolrmended  lgnltor  oper.atlng  current  18  for  a  tube
with  an  aver.age  lgnltor  voltage  drop.     The  following
formula  should  be  used  to  determine   the  value  of  the
requlr.ed  Ber'1es  resistance.

Series  Resistance(Ri)=  ¥3gEi  (megohas)

Where       Ri=Total   series  r`eslstance
BEE:£?:nra::ri:::t::?p::nI:::ag:|tage  drop

At   least  0.5  negohms  of  the  total  should  be   located  aB
close  as  possible  to  the  lgnltor  top  cap  to  prevent
oaclllatlon.

(oyer)
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a PEF= -,+1ELISI0NS
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A / . G; 2f   _+ 8 %01
8 .  G40   ±cso2.
C .84{   =010
I) 423
E • 22o  coo2
F . let   ±88€
6 ' 2 5JOr=- „ -070  too,

v/

IIII II)`±`

U-i(V

J I.  c)/S   IOo8{
A, 2 . 03C>i /  .  /2G  -+€.a2o
M 2. 2S3„ .o3o? Hot  G4)ca/z^JEz:s
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©
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A   8AI

EI
I
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©
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Z3** / .Gas  ±c),a
C* I . c.as  ±OOs3
Z>~* 2.sos  =0,a
E* /  .a?S   ~GX.
F^~ . Z2SO   Z>,a.
G** • 08 3  M/N'„ /.gee  to,OJ,. •  /as  =o'o
Ar ./2J
A 2 , 00S-
~J* 1t 72 . 8,,€ ±o,O„. i.2ao  ±oo2
I) -iqr.i73)Dierie;)I+ciii5s
G)** /ez
a+* . I es + a 5 - c H f+I+ F:I reS .Joe
7. .Oeo=  ,4&*.
4' • /00 ±0'0
V • /40 Hex .



EZZE     ..I:..`..... `.
BOW`AC  LABORATORIES,  [NC.  -  BEVEftLY,  JV`^SSACHuSETTS

ALIGuST  24,  1956

I)imen.ion.:   Per Outline

Application:   Short Slot Hybrid Duplexer

Rating. :
Tram.mitter po
Open Circuit lgnitor Voltage
lgnitor Current

Recommended lgnitor Op.rating  Current  150tiAdc  (Note  13)  (each  electrode)

Teat  Condition.:    Note®  3;   See  Teat  Circuit

Pack in 8ealcd water-vapor-proof bag.    If opaque bag i. u.cd,  the t`ib.
type number  .ball be  .tamped thereon.

®

3.I                      Chialification                 Required for
Approval:                       JAN  Marking

4. 5                      Holding  period:            t=168 houri

4. 9. 6                *Gla8B  strain:

4.9.18.1.8      Carton  Drop:                   (d);  PaLckage  Group   I;
CaLrton  Size  K

4.9.19.2     .*Vibration:                           G=10;  See  Note  3

4.18.18               VoltaLge  stjaLnding            F=  8'490Mc±O.1%
Valve  Ratio,                   *F=  8565Mc±0.1%
Low  Power  Level:    *F=  8830Mc±0.1%

F=  9000McsO.1%
*F=  9180Mc±0.1%
*F=  9487Mc±0.1%

F=  9578Mc±O.1%
See  Notee  2,   4

4.18. 4. 2           Duplexer  Lo9a
(Cont.  )

F=  8490McsO.1%
*F=  8565Mc±0.1%
*F=  8830Mc±O.1*

F=  9000Mc±0.1%

*F=  9180Mc±0.1%
*F=  9487Mc±0.1%

F=  9578Mc±0.1%
Ii=100HAdc  on  each
ignitor,   See  Note  5

F=  8490Mc±0.1%
F=  8565Mc±0.1%
F=  8830Mc±0.17o
F=  9000Mc±0.17o
F=  9180Mc±0.1%
F=  9487Mc±0.1%
F=  9578Mc±0.1%
Ii=100tiAdc  on  each
ignitor;  See  Note  6

Ebb=  -700Vdc
R    =5.5Megohms
See  Note  7

Ii=lootiAdc;                       Bid    :  200           375Vdc
See  Note  7

*F=  8490Mc±0.5%             pf    :---           15mw                     Note  6:
F=  9000Mc±0.  5%

*F=  9578Mc±0.  5%

po=40±10%kw;  prr=1000;
tp I = I,  Otis±.  15tL8 ;

ty2=0.  5LLg±.  05LL8;
Ii=100LLAdc  on  each  ignitor
See  Note  8

*F=  8490Mc±0.57o              W9  :  ---.  15erg
F`=  9000Mc±0.  57o              Ws  :  ---.  15erg

*F=  9578Mc±0.5%              Ws  :  ---.  15erg

po=40±107utw;
prr=1000;
tp I = I.  OLIB±.   15H.13 ;

tp2=0 .  5LLS±.  05tL8 ;

Ii=100tiAdc  on  each  ignitor
See  Note  8

F=9000McsO.5%       I.o88   :---          i.Zdb
po=4. 0±10thw;
prr=1000;
tp=1.  OH-B±.15tl8;
See  Note  9

Cycle8         :  I               ---

Group  c                Cycle8         :  10            ---

F=  9OOOMcas%;                       t   :---           7.oL,8

po=200=10ffiw;
tp=l.  OHa±.  05rB;

prr=1000;
Ii=looHAdc  on  each
ignitor;  See  Note  10

F=  8490±0.1%Mc
F=  9000sO.1%Mc
F=  9578±0.17oMc

po=20kw±10%
tp I = I.  Ou.s±.  05ps ;

prr=1000;   Ii=100LLAdc
on  each  ignitor
See  Note   11

F=  9Oooas%Mc;
po=Z00±107*w  min;
ty I = I.  OH9±.  05H8 ;
m=0. 001 ;
See  Note   12
Ii=loopAdc  on  each ignitor
Group  D

Recovery  Time;                  t   : ---          20i..®
F=9000cO. 5Mc
Flat  I,eaLkage  power;   pf   : ---         20mw
F=9000±0. 5Mc
Spike  Leakage  Enel.gy;W8:  ---         0. 20erg
F=9000±O. 5Mc
Duplexer  Loea;                         ---         l. Zdb
F=9000Mc±O.  IMc

Power  in Receiver Arm.

The adjustable  Short on the transmitter arm 8ball be  adjusted
for minimum power  in the  receiver arm of the  duplexer at
each  frequency.

See  Test Circuit
The  db isolation  iB  defined as  10  log x Power  in  Receiver  Arm

Power in Transmitter Arm

lgnitor  ignition time  aLnd ignitor  voltage  drop  Shall be
rneaBured  BeparaLtely for  each  ignitor  electrode.

See  Test  Circuit
Transmitter po  in arln  M;  a bigb level load,   o=l. 07max. ,
on  aLrm  A;  a  low level  load,   -=1. 07max. ,   on  arm L;  LeaLkage
Power detected at arm R.

See  Teat  Circuit
Use  only one  hybrid with  its  gasket.    Transmitter  po  in  arm
M;  a  metal  Short  or  tube  on bybrid  output;  a powez.  monitoring
device  followed by a bigb level load,   o=l. 07max. ,   on  arm  A.

The  measurement  Shall be  made  in test  circuit  ''A"  after
at least  30  rninuteg  of operation at  the  condition  specified.

(oyer)



Magn?fiTon

Se.  Te.t Circuit
U.c only one bybrid.  Tranemitter po in arfn M;  tube and
ga.ket on hybrid output;  a higb I.vel load,   ar=l. 07max. ,
on arm A.    Tbe  V. S. W. R.  looking  into arm  M,   .hall be  `Irithin
the limit Specified,

See  Teat Circuit
Use only one hytirid.    Tram.mitter po in arm M;  tube and
gaL8ket on bybrid output,  a high level load,   r=l. 07  max. ,
on arm A.

The  recommended ignitor operating curren€ i8 for a tube
with an average ignitor voltage dz'op.    The following formula
Bho`ild,   be  used to  determine  tbe  value  Of the  required f}erie8
re.i.tance.

Series  ReBiatance  (Ri)=Ebb-Ei    (Megohae)
150

where  Ri  =  total  8eriee  re8ietance
Ebb=Opcn circuit  eupply voltage
Ei= Average  (Center)  ignitor voltage drop

A. least  0. 5  Inegohm.  of the  total  ehould be  located ale  close
ae  poeeiblc  to  the  ignitor top  cap  Co prcveDt o8cillatiozi.

Because  the  Short-sloS  hybrid  duplexer  ls
syrmietl.1cal,   1t  may  be  set  up  for  teBtlng  purposes
either  as  1  or.  2  without  any  appr`eclatile  change
ln  its  electrical  characterlstlcs.

Input         Output               Lo ad
Flange       Flange                   (I,)

Maffiitron Receiver
(R)

Receiver
(R)

Cadrdun  Plato

F=haust   tut>®  mat  not

=x::n!#y:7!":lango

R.f. Dlmonslon
A li'B-32NC   6   Holes
8* I.085 i.5tj3-I
C* 1.085   I.cog
DJ, o.816  i.oo4     ---1
E fl8(.1695)   6  Holes
F* 13/81thx,
Gi+a !0-093   ±.010
H* 0.816   ±.cO4                  IJtl 0.250   Dla.
K il.555.±.015         __i
giv 10.093   ±.010
pe !2.575   i.015
H+t` 11.625    ±.015P" 11/16  Bad.                 1
Q* I.085   ±.003
R* 1.088   ±.003

I+tl?

ThiL++
1nl-TTT-



Dimen8ion8:   Per outline

Mounting:        See  attached drawing  of  Tube  Mounting
See  Note  Z.

E±:ttter po                                 M±n.                F±w
Open circuit Ignitor voltage                           -650                            ---Vdc
lgnitor  current                                                            loo                               ZOO  tiAdc

Recommended lgnitor Operating  Current  150H,Adc  O`lote  9)  (each  electrode)

Test  Condition8:   See  Mo`mting

Packing                      To be  8pecified

®

®

a

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  AAASS^CHuSETTS
Jl,I.Y  10,  ,95®

F=  8490Mc.
F=  8565

*F=  8650
*F=  8740
*F=  8830
*F=  8920

F=  9000
*F=  9090

r=  9180
*F=  9Z80
*F=  9380

F=  9487

F

F=  9000Mc;
Ii=OHAdc;
Note  4

Ebb=  -700Vdc;
Ri=5.  5Meg;
Note  5

Ii = 10 0w.Adc ;
Note  5

F=  9000Mc;
po=40=10"w;
tpl=1.  0±0.15LL8;

tp2=0.  5±0.15HS,

prr=1000;
I.j==Li:oroAmdac:;

Note  6

See Flat Leakage
Power

F=  9000Mc;
po=4kw;
tp=l.  OcO.15p8;

prr=|000;
Note  6

F=  9000Mc;

po=200±10"w;
tp=|.  OsO.15H8;

prr=1000;
Ii=lootiAdc;   Note  6

Note  8:

Note  9:

I.ire  Teat
End Point:
(Note  8)

F=  9000Mc;                             I   : 500          ---bra.
po=200kw;
tp=l.  0±0.15tL8;

prr=|000;
Ebb=  -700Vdc;
Ri=2. 8Me8;
Group  D;   Note  7

References  and notations  are  from  Military SpecificatioD,
Electron  Tubes,   MIL-I-lc,   3  October  1955.

A gasket  Should be  bolted between the  input face  of the  tube
and the  tube  Seat.    the  gasket  Shall be  8upplied with  eaLch tube.

Vibrate  in a plaLne  which  ia  parallel to the  ignitor  ixe8  aLnd
normal  to  the  input face  of the  tube.    The  ignitor  electrode®
Bhall  not  abort to the  tube  body during  this  teat.    Tube8  8haLll
meet all requirements  of thi8  Specification after tbe  vibration
test.

See  attacked drawing  Of  Tube  Mounting.     ''E" plane  of incideat
power to be parallel with the plane  of the  input window of the
t`ibe.    Each half of the  BL-6Z5  i8  to be te8ted ao  a  Beparatc
tube  and  eaLcb  half  8ball  Sati8£y  the  Specified limit  (8).

Mea8ured  Separately for  eacb ignitor  electrode.

See  attached drawing  of Tube  Mounting.     ''E" plaLne  of iflcident
power to be normal to the  plane  Of the  input window of the  tube.
Each half of the  BL-6Z5  i8  to be  te8ted aB  a  Separate  tube
aLnd  each half  Shall  8aLti8fy the  Specified limit.

See  attached drawing  Of  Tube  Mo`inting.     "E" plane  of incidezit
power to be  normal  to the  plane  of the  input  window of the  t`ibe.
Life  Test only one-half of BL-625  under  the  Specified conditions.

Applies  to both halveB  of the  BL-625.

The  recommended ignitoz' operating current iB  for a t`ibe
ilrith an average ignitor voltage dz'op.    The followhg formula
•bould be u.ed to determine the  `aluc  Of the  required eerie.
rc®i.tance.

Seriee  Re8i8tance   (Ri)  =  Ebb  -Ei         (megohaB)
150

where  Ri  =  TotaL1  eerie.  I.e8i8tance
Ebb  = Open circuit eupply voltage
Ei =  Average  (center)  ignitor voltage  drop

At leaet  0. 5  megohme  of the  total  eho`ild be  located ai  clo8c  ae
po88ible to the  ignitor top  cap to preven. oecillation.

(oyer)
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Wlr® jf24(two)   19  Strand
teflon  lnBulat®d  -1r.
spec.   Mll-W-16878A-
Typ®   EE,      12"   long

1=C+ HI R®f. Dlmon81on.               I
A* 0.640±.002
Biap I.625±.010
C# I.085±.003
D*# 2.575±.010
E31 I.BOO  ".
F# o.812  mx.
Giti a.083  inn.
H I.438±.010

)JI-A_E JW 0.125±.010
K 0.125
I, 2 . 00 5
M3*i{ 2.845±-010
Nit I.220±.002
P *17   I.173)   in.

6   Holes  Ba.   Flo.
Qm 1/8  Bad.
R#* 0.125  I  45°Chan.
S 0.500

lT 0.030  Had.   Ihx.
U 0 . loo ± . 0 10
V 0.140  hi.

-  i  -    -         _-_i

((,ill

I

i -6-!!!=
III+

)I

•C```/----C=1'-LL

I

F!I-TT
I

1

\                                                         II'

\

LJAI / - toQ\c:lil/` 1 -.  .- 'FIVEGIJ-i- `J  PLf,CI-``
I  . cj / i-  raa8{

lu I      /.C}o3     ?8aozo
V 2.  OC3   :go.1.

J `i.a/s72HAI     `Jcc;EJEEF=
ly.i, I   .JTt,¢  _+88iI.2jl€



Appllc.tioa:   Short Slot Hybrid D`iplexer

Dimezi.iozi.:   Per O`itline

Mounting:         Note  z

Rating.:
Tram.mitter po
Opezi Circuit lgnitor Voltage
lghitor Curreht
Altitude

Recommended lgnitor Operating Current  150LiAdc  (Note  16)  (Each  electrode)

Test  Condition®:    Note®  Z,   3;  See  Teat  Circuit

Pack in Sealed water-vapor-proof bag.    If opaque bag i. u.ed.  the tube
type number  ehau be  4tampcd thereon.

Ref.                     TeBt

3.I                      Chialification
Approul:

4. 5                    Holding p.rlod:

4. 9. 6              *Gla..  Strain:

4.9.18.I.8     Carton  Drop:

a

a

+Ignitor
Ignition  Time:

Igziitor Voltage
Drop:

Flat Leakage
Power:

(d);  Package
Group  I;
Car.ozi Siz. K

G=lo;
Note  4

CycleJ)  :  i               ---

F=  15000Mc.
IIF=   15060
*F=  15400
*F=  15800

F=   16000
*F=   16Z00

*F=   16600
*F=   16940

F=   17000Mc;
Notes  5.    14

F=   15000Mc.
*F=   15060
*F=   15400
*F=   15800

F=   16000
*F=   16200
*F=   16600
*F=  16940

F=   17000  Mc.
Ii=100HAdc  on
each  electrode;
Notes  6,    14

F=   15000Mc.
F=   15060
F=   15400
F=   15800
F=   16000
F=   16200
F=   16600
F=  16940
F=   17000
Ii=lootlAdc  On
each  electrode;
Notes  7,   14

Ebb=.700Vdc;                     t   : ---         5. Osec.
Ri=2.  7Me8;
Note  8

Ii=100LLAdc;                        Bid    : 300           475Vdc
Note  8

F=  16000Mc±3%               pf   : ---         20mw
po=20=lo*w;
ty I =0 .  5 0sO .  05 wB :
tp2=0.  25sO. 025i..8;
prr=3000;  Ii=looprAdc  on
eaLch  electrode;  Note  9

BOW`AC  L^BORATOFtlES,  lNC.  -  BEVERLY,  A^ASS^CllusETTS
JULY  2,  1936

4.18.19       **Higb  Level
V. S.  W. R.  :

See  Flat                                WB  : ---         0.  Ierg
Leakage Power

F=  16000Mc.±3%                       ---          0. 8  db
po=2o±7ucw;
tp=O. 50cO.  05pe;

prr=3000;  Ii=100HAdc
on eacb  electrode ;
Note   10

Group  c                    Cycle8    : 10           ---

Note   15

F=  16000Mc±5%
pO=9O±ioqacw;
tp=0. 50±0.  05H.8;
prr=3000;
Ii=loorAdc  on
each  electrode;
Note   11

F=  16000Mc. ±3*
po=20±lo*w;
tp=0. 50±0. 05t'6,
prr=3000;  Ii=100tLAdc
on each electrode;
Note   12

F=   i6OOOMcas%;
po=90±10#w(min. );
tp =o. 5oae.  o5LLB ;
prr=3000;  Ii=looHAdc
on each electrode;
Group D; Note  13

Recovery Time                  I  : ---
Flat Leakage
Power,                              pf   :---
Spike  Leakage
Enez.gy;                                   WB  : ---
Duplexer  Lo88
atF=16000MccO.1%      Li   :---

ReferanceB  and notatione  are from  Military SpeclficaLtion,
Electron TubeB,   NIL-E-lc,   3  October  1955.

A Suitable  gasket  Should be  bolted bet`ireen each flange  of the

:Lb=g?d:::din:t.t2ngg.96T8?.Tfegaate::?Bed8faa¥8eu°:p¥:tdinfth
each tube.

Each Short-Slot Hybrid Junction used,  at all Specified fr€-
quenciee,   Bhould have  a V.S. W. R.   of leee  than  i.10,   an even
Power Split within ±0. 25db,  and a mininum of 25db Directivity.

The ignitor electrodeB  Bhall not  Short to the tube body during
thiB  teat.    Sub8equent to the teat the tube  .hall meet all re-
quiremcnto  of tbie  Bpecification.

See  Teat Circuit
Attacb a low level load,   or=l. 07 max. ,  to arms  M,   R and
L.    Then the v.S. W.R.  looking tnto       arm A Bhall be within
the limit.  8pecified,

See  Teat Circuit
iLlow   level load .=1. 07max. ,   on arm 1,;  aa adjufitable  fihort
on aLrm  M;  a low level  .ignal  in  arln A and a detector  aLt arm
R.    D`iplexer  lo8B  iB  the  difference  in  eigpal  etrength in  db
a® inca.used I)etwccn arms A and R.    'I'he a4j`l.table  .hort
ie  adjuetcd for minimurn power in the  .eceiver arm Of the
dnplexcr a¢  each frcqprency.

See  Teat Circuit
IBolation i.  the db difference  in power tranemi8eion b.tween
armB  R and M.  where the  dctccted power a¢ arm X i. the
•pecified attenuatiozi do`m from arm R wh.n a low level .ignal
i.  fed into arm A and detected fir.t   at arm R azid then a€ arm 14
Keep  aL low level  load.   a.=l. 05  ma](. ,   on au  emp¢y arm..

(oyer)



Note  8:

Note ,:

Me..ur.d .cpar.tely for c.cb lgnitor elcctrodc.

Se. Te.t Clrcult
Tr.nemitter po h arm M;  a blgh level load,   o'=l. 07maJL ,
on .rm A;  . low level lo.d,  or=l. 07m&L ,  on arm L;  Lcahge
Po`irer detected at .rm R.

See  T..t CII'cui.
U.e only on. hybz.id with it. ga.ket.    Iran.Initter po in arm
X; a metal .hort or tub. on hybrid output; . power monitoring
device follow.d by . higb level ,1o.d,  .=1. 07ma.i .  on arm A

S.. Te.I Circuit
Tz'an.mlttcr po in .rm M; a  .lmul.ted echo and higb level
load.   .=1. 07zba][. ,   &t .mi A;  a low level load,   ®=1. 07ma](. .
on arm I;  detector on arm R.    Mea.urcmcnt. ¢o be nde aft.r
at least  30 minute. Of operltlon at tbc  condi€ionfi  epccified.

S.. I..t Circuit
U.e only one bybrld.    Trazi.mitter po h arm M;  tube and
ga8ket on hybrid output;  a high Level load.   or=l. 07ma.c. ,   on
arm A.    Tbe  V. S. W. R.  looking into arm M,   .hau be within
the limit .pccified.

See  Te®t Circuit
U.e oriy one bybrid.    Tranlmitter po in arm M;  tube alid
ga.ket oh bybrid output;  a bigb level load,  a-=l. 07  rl± ,  on
arm A.

Unle..  otherwlec  .pccLfied all frequeziciee  have a tolerance
of sO.  ,*.

The  input Section of the  drplexer with the tube  mounted Shall
•fiov no lo.a  Of pre8iure over a period of two hours.

Tbc  recommended ignitor opez.ating current ie  for a tube with
aLn a,yerage  ignitor  voltage  drop.    Tbe  following formula  should
be uled to  determine the value of the  required 8erie8  re8i8tance.
Seri'ee  Reli8tance  (Ri)=;EE§5LEi   (meg°hmn

where  Ri  =  Total  8erie8  re9iatance
Ebb=Cbcn  circuit  Supply voltage
El=Ave.age  (center)  ignitor  voltage  drop

At least  0. 5  megohm®  of the  total  Should be  located a.8  close
a8  po88ible  to  the  ignitor top  cap  to prevent oscillation.

Because  the  short-Slot  hybrid  duplexer  ls
syrmietr.1cal,   1t  may  be  set  up  for.  testing  purposes
either  a8  1  or  2  without  any  appr.eclable  change
ln  its  electrical  char.acterlstlcs.

E:p#e    Ftku:          L?:9

Maifijtron

=|-hljiiiiiiiii==IIIIIIIIIIIii=l=
+           i    -      ,,_i=|T

OQatot

'Rof. Dlm®nslon
A I/16  Had-
a *261.1471   in-6   Holes
C 0 - 394 + . 002 -. 000
D 0-656
a 0.956±-004
F I  5/16
0 0.023±.col
H 3/32I 7/8  Red,
E 1.364+.cog-.cooI I.500±.004I 1.625
N 13/4
• I  57/64

FZ 1.584±®cO5
a 0.431±.005

39/64
U 0.037±.005
V I/32  I  450

W



Applic.tlon:   snort Slot Hybrid miplener

Dinen.ion.:   Pcz' Outllnc

Mounting.:      Note  z

EtotinI.:
Tru.mitt.r po

a
MID.                      M.I.

I                               zo kw

a::a:i::::t:8nit°r v°,ta8e           .7]°o°o                  ;;; :Adedc
Recommended lgnltor Operatiag  Curreat  150HAdc   (Note   12 )

Teat Conditloa.:   Note.  2,   Te8t C:ircuit

Packing:   To be  .pecified

3.I                     Q`ralificatioa                 Required for
Approval:                        TAN  Marking

4. 5                      Holding  period:            t=168  ho`ir.

4.9.18.I. 8     Carton Drop:                  (a);  Package
Group  I;
Calton Size K

4.18.18            Voltage  stnding:         F=33. 50KMC
*F=33.  80
*F=34.10

F=34. 50
*F=34. 90
*F=35.  ZO

4.18.18             Voltage  standing:      *F=35. 70KMC
(Continued)                      F=36. 25

Note  4

tl.olatioa:                        r=33. 50KMC
F=34. 00
F=34.  50
F=35. 50
F=36. Z5KMC
Note  6

Ebb=  -700Vdc;
Note  7

11=1OotLAds;
No,e  7

F=34. 50KMC
po=20±10"w;
tpl=0. 50ae.  lw.;
tp2=O.  25ae . o5iL. ;
prralooo:
n=iooHAdc;
Note  e

See Fht
L.ahg. Power

F=34.5   KMC
po.5. 0€ftyv;
tp=O. 50cO.  lt`.;
prr=looo;
Note  9

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  JVLASSACHuSETTS
Jul.Y  11,  '95®

Ref.                    Te.t                                   Conditlon®                                   Min.       Max.

Note  6:

Note  9:

F=34. 5  KMC
po=20±lo*w,
ty=0.  50cO.  ILLe;
prr=looo;
Ii=100u,Adc;
Note  10

f=34. 5"c;                        t  : 500        ---hr..
po=20  kw±10%kw(miz]. )
tp=0.  50±0.  ILL.,

prr=looo;
Ebb=  -700Vdc;
Group D;   Note  11

A.fercoc..  .nd notation.  ir® frozn Military Sp.ciflc&tion,
Electron Tube..   MIL-E-lc,   3 0ctob.I  1955.

A .utt.bl. gal.i.. .hould be bolted b.twe.z} .ach flans. Of th.
tub. and it. mating nazig..

Vibr.te  in a plan. ziormal to the tgziltor a](®..    Th. 1gnltor
•1ectrod..  .A.ll not .hoTt €o th. t`ib® body chiring thl®  I..I.
Sob..qu.nt to the t..t th. tub. .h.ll in..t all requlremeBt. af
thl. I.p.clfic.tion.

Se.  T®.¢ Circuit
Attach . lov I.v.1 lo.a,  .=1. 05 max ,  to .rm.  M,  R .nd L.
Tb.a tb. V. S. W. R.  looking into .rm A .h.u b. wlthLzi th.
limit. .p.cm.d.

a.. T..I Clrcult
A lour 1.vel lo.d.  .=1. 05 max. ,  ozi .in.  M lad I..    A low
i.v.I .lgn.i in .rtn A i. I.t.cted .t .rzn R.

See Te.t Clrcult
I.oL.tloa I. th. db dlff.I.zLc. h pov.z' tr.a.ml..lca t}.tw..a
•rm. A .nd M,  -A.I. th. dot.ct.d pover .t .rn M 1. tie
•p.cLn.d .I..all.tletL doin from .rm R wh.a . low I.vd
•lga.I i. I.d lnto .ra A .ad d.tocted flr.I .I .rm EL .nd tb.a
•t .rzn 14.   K..p . low I.v.i lo.d.  pet. 05 in-* ,  on .11 empty
rm, .

§.rle. a..1.tor Rl i. enc.p.`illted h th. t`ibe.

S.e T..t Circuit
Tr.a.Biltt.I po ill arm  M;  a high level load,   er=l. 07zna](. ,
on arm A;  . low level lo.d,  or=l. 07mLx. ,  on .rm L;  Leahge
power detected .t .rm R.

Sc. T..t Clrcut.
Tr.a.mitt€z' po in arm M; a metal  .hort oz' tube on hybrid
outpu.; a power moziitoring devlc. fouowcd by a hi8b I.vet
load,   .=1. 07  max. ,   on  .z'm A.

See  Teet Circuit
Tran.mister po in arm M;  a  eim`il.ted echo and higb 1.vcl'
load,   ar=l. 07  max. ,   at  arm A;   a low level load,   oral. 07ma.L ,
oti az'm L;  d®t®ctor on .rm R.

See Teat Circuit
U.e only ozie hybrid.    Tram.znitter po in arm M;  tube and
gal.ket on hybrid outpu.;  a higb lev.lload,   er=l. 07  Ina.I. ,  ozi
arm A`

The  recommended lgnitor operating current i8  for a tu.be with
an    av®T&ge  ignitoT  voltage  drop.    The  follo`Iring  formula
•hould be u.ed to determine the  value  Of the  requiz'ed eerie.
rc.ietance.

Scrice  Reel.tance  (Ri)  =  Ebb-Ei  (megoha8)
150

where  Ri  =  Total .eri..  re.ietance
Ebb  =  Opea  Circ`iit  ®upply voltage
Ei  = Average  (c.nter)  igndtor voltage  drop

At lca8t 0. 5  megohm.  Of tbe  total  8hould be  located a8  cloec
ao  po.Bible  to  the  ignitor top  cap  to prevent oBcillaLtion.

(over)



Because  the  short-slot  hybl`1d  duplexer  ls
symmetr.lcal,   1t  may  be  get  up  for  testing  purposes
either  as  i  or  2  without  any  appreciable  change
ln  its  electrical  characterlstlcs.

rdagnf!Ton

IJoad
(L)

•aEfiitron         #E::e     Ftku:

-_               ____:__I

Receiver
(Fl)

Receiver
(Fl)

R®f. Dlnen81on
Ai,A 2;n / Tf2
8* 0.740 i.T6O_4_`__     _
C# I . 310 ±.004pe 11/2E" ' 0 .125 I.005
Fit a . 125 I.005  ____I
0 a . 700 ±.oo5        ---I
a I/32 mJE,
J Jf4-40Na                    _ ________

6  Hole a  in.   FIG.   J
K** 0.06  x 45® Cznmf®F



EZEE.........`S....``
fi

A

a

I)1nen.lone :         Per  outlln®

Hountlng!            Note  2

E=:i==±tter po                                       ¥.              ife.h
Open  clrcult  Ignltor voltage                     -TOO                     ---Vac
lgnltor  curz`ent                                                 loo

I:::F:i::€r:g}t°r Opemtlng  Curr`ent  i5o jiAdc  (£8€enlj
Test  CondltlonB:     Notes  2,   3j   See  Te.t  Clrcult  .All

Packlng!              To  be  8peclfled

Ref .                Test                             CondltlonB                               Hln.     Hal.

3.I                Quallflcatlon        Required  for
approval :                   JAN  Mariclng

4.5                  Holding  per.1od!     t-168  hours

4.9.18.1.8  Carton  Drop:            To  be   apeclfled

-----         +tfvlbr.atlon:                F-50±2  cp8j
Total  Excuralon
•0.08±0.0051nj

£:3emL4n;

4.18.i8        ¥:::a%t§:rdlng  ;:  3588  XC.

F-  9000

f:  3388  Hcj
Note  5

4.i8.4.2     +Duplexer  IJ°88:        E=  8588  HC.

F-  9000

==  3388  Mc;
11-loo jlAdc   on
each  electrode;
Note  6

I,®!±ti?a:

till - Iptor leBltloB
Tine:

4.18. a            Igrltor voltlg.
I)ap:

A l®. ||         rl.I L.ak.g.
P®"r:

+ 18.15.I    *R.covery
Tine:

LIB.19     ..H18LI-.ul
V. a. ,. I. :

r,  ®5®OWc,
r=  e800
r= ,000
r=  ,300
r= 96ooke;
Note 7

Ebth-700Vdc;
R|=t OM.g;
Note e

I|=|OOu^de:
NotlD  8

r. .oooMc;
po.40±lo*q
tpl.I. 0±0. lp.;
tpzd. 5±0. 05p.:
prr=|000i
ll-loQPAdc on
•.ch .1.ctrode;
Note  9

See rl,t
I..ahge Pover

F=  9000Mc;
pe-co±loftyv,
tp=l. 0±0. |pr;
prr=looo;
Note  10

F.  9000Mc;
po=200±10"w;
tp= I. 0±0. lps ,
Prrllooo;
I1: looji^dc  on
each el.ctrode:
Note  11

r. 9ooobe;
po=ro±lo*''
tp.I. 0±0. lpr:
pr,=1®Ooi
Not®  12

6': ---       1.2
6':---       I.2
6': ---      i.2
6':---       I.2
d':---       1.2

I,1:---        1.O  db
I,1:---       0.8  db
I,1:---        O.8   db
L1:---        O.8  db
I,1:---       I.0  db

19           ---db
15           ---db
15            ~-,db
15            ,~,db
15          --.db

:  ----        5. Olec,

Eid: zoo        375vde

p£ : ---        20m'

t  :---        7.try

d'   :---         I.2

BOMAC  L^BOR^TORIES,  lNC.  -  BEVERLY,  MA£SACNuSETTS

JUNE   114,   11955

p®=2oo±iofty* (rd)i
tr=|. Oaf. |pr:
prrl1000;

=-.7l::=d#¥-2.8pe8.
Ciroup D;
N®te  13

R.covery  Time;               t  : ---         ltLP.
Flat L.aha.ge                   pf : ---        Zomv
Poser:
Spike 1..ahag.
Energy;                             W.  : ---. 15.rg
Duplexcr Lo..,              Ll  : ---         I. Odt.
F=  9000Mc.

Note  I:       Referencee  and notatione  az'. from Military SpccificaLtlon.   Elec-
tron Tubei,  MII--I-I

Note  2:       A 8uitable  gasket ehall be bolted betwe.a each nange of the tube
and it. mating flange.    See attached drawing Of Mating Flange,
dated  12-13-54.     Two  gaekete  Shall be  Supplied with  each tube.

Note  3:       Each Short-Slot Hybrid Junction u.ed.  at all Specified frequenci.I.
Should have  a  V. S. W. R.   of le.a  than  I.  IZ,   an  even Po`ror  Split
within±O. 25 db,   and a mininum of 27  dt> Directivity.

Note 4:       Vibrate  in a plane normal to the ignitor  axes.    The  ignitor  elec-
trodeB  Shall not  Short to tbe  t`i,be  body rfuring vibraLtion.     Tube®
Shall meet all applicable requlrement8  of thil  gpecification after
the vibration teat.

Note  5:       See  Test circuit  `'A''.
Attach a. low level load,   dr=l. 05maLx. ,   to  arms  M,   R  and I..
Then the  V. S. W. R.   looking into arm A  =hall be  within the llndt.
Specified.

N®e. 6:      8.. I..I clrcult ''^`'.
A lo-I.vet load.  drsl. ®5m.L .  ozi .rm.14 .Bd I..   A lo-I.eel
•1p.I in az'D A i. detected .t .rzn A.

Not. 7:      8.. I..t clrcult ''^''.
I.ol.tlon i. th. db dJff.F.nc. ln pov.I tr.a.mi..loo b.ttoen .rm.
R .nd M,  wh.re th. a.t.cted pow.I at arzn M i. tb. .p.clfl.a
•tt.nultion don frozn .rzn R wh.a a low 1.v.I .lgeal i. fed into
arm A and diet.ctod fir.t .I .rzn R and th.a at arm M.   K..p aL low
1.vd load.  ar.I. 05m.I. ,  oB all .BLpty am..

Note 8:       M..a.ur.a.epar&toly for eacb ignitoT.1.ctrod..

Not. 9:      S®. I..t clrcult ''^''.
Tran.ndtt.I po in .rzn 14: . hlgb level load,  d-I. 07mal. .  on .rm
A; aL lov leT.Ilo.a.  Jsl. 07maz. ,  on arm I.; I.eal&g. Power
a.tect.d &t .rzn I.

Not.  10:     See  Te.. Circuit ]'A''.
U.. only one hybrid with lto  gal.I.t.    Trap.mitter po in art]i M; a
rn.tal  .hoz't or t`ibc on hybrid output;  a power moaltorlng device
fouoved by a high i.v®l load.  J= I. 07 znar ,  on arm A.

Not.11:     See  T..t Clrcult ''^''.
Tram.mlttor po in arm M;  aL .i mulated echo and higb I.vet loaLd,
6-I. 07max. .  .t arm A:  a low 1.vet load,  dLl. 07maL .  on arm 1.;
d®toctor on .rm R.

Not.12:     See  Te.t Circuit ''A''.
U.c only on. hybrid.    Iran.mitter po in .rln M;  t`ibe and ga.ket
on hybrid output;  a high level load,  J=l. 07maI. ,  on arm A.    The
V. S. W. R.  1coking into  arm M,  .hall be  within the limit .pecified.

Note  l3:     See  Teat circuit ''A''.
Uee only one hybrid.    Transmitter po in arm M:  tube  and gasket
on Lybrid output;  a high level load,  6T=l. 07mal. ,   on aLrm A.
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Note   14:     The   recommended  lgnitor.  operating  curl.ent  ls  for.  a
tube  with  an  aver.age   lgnltor.  voltage  drop.     The
following  for.mula  should  be  used  to  aetemlne  the
value   of   the  I.equlr`ed  Berles  resistance.

Ser`les  ReslBtance   (Ri)=  ¥§gEi  (megohms)

Wher.e     R1=   Total   8er'1es   I`e81stance
BEE:  i3::a::I?:::t::?p:gnI:::a5:|tage  drop

At   least  0.5  megohms  of  the   total   Should  be   located
as  close  as  posBlble  to  t,he   lgnltor  top  cap  to  prevent
oac lllation .

+----'i`+----------i

Dinrons1on
/9. I  45°Approx.
•892   i,005
.448   I.005

#-8L-a2   (io)   HO-lea

Ej_8/:_  i-  _  I._

±£T373-fa,g?O

Note:-F*b_dust   atom  not
to  ®xtond  beyond  flanges.

ffi       ffi

A

-

:_EJH
+ Ill

IiiilllE-iiIIIEilllllli-iE
'1'1

tFa

qa8ni:Ton

TEST   CIFXUIT   "A"

Because  the  short-slot  hybr.1d  duplexer  ls
sylnmetrical,   1t  may  be  set  up  for'  testing  purposes
either  as  i  or.  2  without  any  appreciable  change
ln  ltB  electrical  char.acter'1st,1cs.

Input         Output                Lo ad
Flange       Flange                   (L)

MaiEitron

F9_i--Egr-

Receiver
(Fi)

\t
1111=.             -

I

+11--T-i
I                  \ -t.A

I

\T

a
I_I-\N,-G--

7e. E F ® /„E rv S / 0~
A .72.2,   I.oc)4
j9 Jj2.±9)!±SJ_._£HfiHFEROR/yak,
a i, 1 /c'
I) 2.. 8 e2:  a . a a a
£ /,,48   i,oo6

. C)O{ a.  „fly
6 a 2 8  ± ' . °a °o i
A 87Z.   i,Ooq-
J /'08o  ±,ooo
A, /.  Seai . 069 ±  oo2.
A .1JO
A/ a- . + 4 a +_ 5*_ -      --`
73 2.. 6e4  a Oo+
a C)46   I,OOZ.  7E.

r •ii i:i;73)79z:.  tia! Hoi.£r -

Receiver.
(R)





BOJVLAC  LABORATORIES,  lNC.  -  BEVERLY,  JVLASSACHLISETTS
JULY  19,  11916

*Dimen®ion.:   Per O`itlinc

Ehatin8.,
TTan8m{tter po
Ctoen Circuit lgziitor Voltage

:i:::: 8i:::i: !::FE:5oc,
Pull ln Current
Holding Cqrreat
lgnitor Current
Altltude

MaJc.                    Nom.-kw
• TOO                       ---Vdc

32                        28   Vdc
ZZ0                       ZOo  obm.

-~-nddc
160                    ---mAdc
200LLAdc

Rccomz]ii.nded lgnitor Op.rating Current  150iLAdc  (No€c  6)

Te.t Condition.:   Note.  4.   5

Pack in ieal.d `.Irater-vapor-proof bag.    If an opaque bag i. `i.ed,  the type
miznber .hall be  .tamped tbeTeon.

Ref.                   T c ,t

3.1                      QualLfic.tion
Approval:

I. 5                    Holding period:

I. 9. 6            *Gl..I Str.ln:

+.9.18.I.8     Cartozil)rep:

Condition.                                MLn.      M.I.

Required for
TAN mrling

t= 168 houz..

(a);  Package
Group  I ;  Carton
Sl.e  V

4.9.19. Z    **Vlbr.tion:                        loo;  Not.  9

------. h..rdoB:                   Note 2

4.18.18            Volt.8.  St±?_d!?_g
w.v® Redo:

4. Ia... 2      +h..rtioa Lo..
(I):

I. Ie. I. 2      *h..rtloB I.a..
(2):

61. 05mu ;
•F= Z66lMc
Fl=Z689
r=  2714
F=  Z73,
F=  2764
F=  Z7e9
F2=2802

*r=  2839
F=  Z864
F=  2889

*r=  Z914
F3=2,39
F=  Z964

r=FZ..
k=OHAdc

Shottcr. Clo.ed
F=  Z66+Mc
F=  Z739
F=  2cO2
P=  Z889
F=  Z964Mc

lz=ZOOLLAdc

Ebb=  600Vdc;
Rl=l. 6  M.g.

F=F2;
po=200±lokw;
6=1. Imx;
tp I = I.  0±.  151^, ;
tp2=O.  5±.15Ll.;

prr=looo ppa;
I|=Z00HAdc

po=50kw
ty = I . Op. ;
prr=looopp,;
r=FZ

Sbutter Current:

Pull ln Current:

Holding Current:

Life  Tcet  (I):

Nct®  9:

I-lfe  Teat(Z):

Life  Teat  (I)
End Point:

po=750kw nom;                    t   : ---          15p.
F=F2;
m=  . 0008;
Iz=Z00HAdc;
Note  3

Shutter  voltage                  I   : 127         156m^d.
=28  Vac

I  :.--         75mAdc

Note  7                                     I   : ---         60mAdc

po=750±10%.\Eiir(-m`in);        t   : 500           ---br..
m=  . 0008;
F=F2;
Iz=150-200prAdc;
Group C

cpB=10max;           Cycle®       :50,000  ---
Group  D;
Note  8

Recov.ry Time;                 t   : ---         30tL.
I-eakage  Encz'gy;            Wi  : ---         a. 4.rg
Spik.  Leakage
Energy;                             W. : ---        0. 3..a
and lnecrtion  I.oa8        Ll   : ---         I. 2db

1.ife  Te.t (2)                h.ertion Lo..                Li  :  ---        I. 2db
End Point:

R®fcrence.  arad not&tlone  are from Military Sp.cification,
El.ctrori Tub..,   MIl.-E-lc,   3 October  1955.

Tb. t`ib. .h.1l b. capabl. Of b.ing ln..rtcd 4Lnd I.znoved from
lt .... I . pilnlmi)in of 15 tim.. `ritb no deterlor.tlon in th.
t`ib.'. .I.ctrlcd ch.I.ct.rl.tic..
Th. 1®.. of .len-I ln th. tiib. .t th. .p.cLll.a time aft.I th.
•tat* Of th. tz'.zi.znltt.r p`il.. .A.ll act I. fr®.I.I the 3 db
h elc... ®f th. ho.. .I eoo-1000p. .ft.r tb. put.e.

Th. .biLtter. Of the BL-3t5 pr®vid. . coBvcol.Bt in.th®d o!
opcah| or .hordn[ utve(utd. lla.. .I lo- I-r I.rel., tna..
zbltt.I po<l I-.   Tb.y .I. not tatended for .ppuc.tica htolvia|
th. .wltchh( Of hlih pow.r .Bd .hould I. opq or clo..a
whoa.v.r hljb power I. incident ca tL. tbb..

Vale.. otb.fwl.. .p.cql.a .11 low ud hill I.vet te.I. .I. to
b. in.de with th. tub. .hitt.I. op.fL.

Tti. recommend.a lpitor oper.tin. current 1. for . tb.
with .a .vcr.I. LfzLltor `rolt.8. drop.   Th. follotrin[ =i±±±±
•haild b. u..d to de..rndne th._ nlu. af tb. I.q]ilr.a ..ri..
r®|i,tmce.

S.rl.. R..I.tuc. (RI).E# (a.g®ha.)
wh.r. Rl=To¢.I -®rte. R..I.tlac.

Ebb=Opezi cit'cutt .`ipply wit.g.
El=^ver.g. (c.at.z') 1pltor volt.(c drop

At le..t a. 5 in.8oha. of tb. tot.I .ho`ild I.. loc.t.d .. clo..
I. po..Ill. to th. {gultor top cap to p].veut a.clll.tlon.

The current requlr.d eo bold the .but.eri opco .h4Lll be wltbla
the  .pecLfl.d lLznlt whezi th.  tuti. I.  .`ibjected .a . A+mTner
blow,  G=15,  dlr.cted .long . lln. p&rallcl to tb. .ae. Of th.
•hutter. md .g.ln.t th.I .lde of the t`ib. whlch 11 dlTectly
oppo.1t. th. .ide co which the .hiltter colt. .I. mounted..

28Vdc p`ll.e. .rc &pplled to the  .hott.I coil..    Each tLn.
th. .hotter. open a low I.v.I .18n.I goo. through the t`ib. .ad
1.  I.g1.t*r.d by . co`intlag circult.    At the  end Of thl. t..€ tb®
n`Lmbcr Of .lgt)al.  regl.ter.d .hould .qu-I th. mlm.b.a Of
put ....ppll.d to the .hutt.r coil..
Sbutt.I curl.B durln8 vibr.ttoD t®Ei. i. 60m^dc.
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Not;e  lf-Bchaust  tub.  mi.t  not  o][t;.nd
t)eyond  flange  nor®  than  I/4  1nob.

Not.  2!-Woven  t)reld  ga8kot  anchoz..d
oz`   Bold®I.®d  to  the   tub..

E:::i::E+¥.:sro:8b6::dun6®:;ply
t;o   out81do  of  ga8kot.

Not.  5f -Oa8ket  pop  dra.1ng  189-TAN.

Ref. Dlmenslons R®f. Diren81on8
A 7/32   I)1a, P i.723  Hck.

4  Holes • 2  I/8 in.
a `1.125   ±.005 a J,|O-32  in
a 25/8 4  Holog
D I.250   i.005 S 3,223  hi,
8 41/8 I 0.182   i.005
F 3-218  i.015 U 2.250   ±.010
0 3.000   ±-008 V 2.500   i.010
H 0.065   I.015 W 1.500   Max.
J 1/8 X 2.625  hi,
K 0.297   i.010 Y 1,500  mx,
I, 1.718   I.015 Z 2.500  mI,
i. I-goo   ±-008 AB 0-375  ''hi.

N 6.610   i.OsO



mmco.lob.:   Pet. Outlin.

Rating.
Tram.mitteT po
Open Circuit lgnitor Voltage

S=t#: ::::=: X::ig;oc)
Pull la Current
Holding CurreDt
Altitudc

10.0
.500

17

180
78
60

Ref.                    Te et                                  Condition.                                  Min.      Max.

3.i                     Q`ialification                 Required for
Appz.oval:                         JAN  Marking

4. 5                      Holding period:            t=168 hourg

4. 9. 6               *Glal8  Strain:

4. 9.18.1. 8     Carton I)Top:                  (d)  Package  Group  (I);
Carton Slzc  V

Cycle®   =   I
F=5  to  500  cp8;
G=15;
Shutter Currezit
=60mAdc;
t=5  min.
Note  7

4. 9.19.  Z     **VibratioD:                             10G

------            *In8ert`on:                        Note  i

4.18.18              Voltage  staLndiag           cr=l. 05  max.  ;
Fl=  Z900Mc;
F2=  3050Mc;
F3=  3200Mc

¢=1.  05;

Note  2

4.18.I.2        *Inaertion  Lo.a(I):       F=F2;                                       Li   :---          O.7db
lz=0LiAdc

4.18. 4. 2        *h®ertion  LooQ{2):       Sbutter8  Closed
F =F I                                             40           ---db
F=FZ                                              40           ---db
F =r3                                              40           I~,(D

4.18. 5.i        *Ignitor  Inter-                 Iz=200tLAdc                       ALi   : ---          O. 3db
action:

t   :-.-         5   Bee

Eld   : -Z50       -cOovdc

I  : i27        i56rddt

Pull In currezit:         Note-ro                                I  : ---        78m^dc

•-----           molding current:        Note  8                                  I  : ---        60mAdc

4.18. 9               Flat  Leakage                  F=FZ;  Po=200±10kw;     Wi  : ---         O..erg
a-.-= I.  i maJE.  ;
tp I =1. 0±.15H.;
tp2=O.  5±.15H-;

prr=|000 pp.;
h=2oorAde

a

BOJV`AC  LABORATORIES,  lNC.  -  BEVERLY,  JV`ASSACHtJSETTS
JULY  9,  1956

4.11                        Life  Teat(I):

4.11                         Life  Teat(Z):

po=  750kwnom;                    t   :  ---           15tLs
F=FZ;
Du=.  0008;
Iz=200HAdc;
Note  3

cpB=10max.  ;              Cycles  : 50, 000  ---
Grcnip  C
Note  9

po=750kw±10%(min.);      t   :500          ---hr8
Du=. 0008;
F=F2;
Iz=150-200tiAdc;
Group  C

4.11.4                Life  Test(I  aLnd  2)       Rec'overy  Time                     t   :---          30LL8
End point:                      I,eakage  Energy             Wi  : ---         0. 4erg

Spike  I.eakage
Energy                                  W8 : ---         0. 3erg
Insertion  Lo®8(I)            Li   :  ---          i. Zdb
h8ertion  LOBS(2)            Li   : 40            ---dti

Not.I :       The tube  ehall be  capable  of being in.erted and removed from its
eeat a minimuni of  15 tinef]  with no deterioration in tbe tube'8
electrical characteri8tic..

Not.  2:       Tbe input etanding wave  ratio  Bhall be  mca8ured at intervals  Of
30Mc  from (F3 +  30)Mc.    At no frequency in this  interval  8bau
the VSWR ti.  gz.cater than the  amount  apecified.

Note  3:        The lof]e  of  8ignal in the  t`Lbe  at  the  Specified tifne  after tbe
•tart Of the transmitter pulee  .hall not be  greater thin 3db in
exce.a  of th.1o®®  at  800  to  loco  iL-after  the  pulBe.

Note  4:       Refercnce®  and notatlon®  az'e  fz.om  Military Specification Elec-
tron  Tubee,   MIL-I-lf3,   3 0ctrybe5`1955.

No.e  5:       The  fihuttere  of the  BL-35l  provide  a  convenient  method Of
opening or  chorting waveguide line.  &t low pow.I levcle,  trace-
mitter po <1 kw.    They arc not intended for appllcation8 involving
tbe  ®witching of bigti power and .ho`ild bc  either open or cloaed
whenever bigb power i.  incident on the tube.

Not. 6:      Unle.. oth.rwl.e.pecm.d.11 low &rdhlgb I.vet te.t.re to b.
in.d. with th. t`ib® .tmtt.I. op.a.

Not. 7:      Vibr.I. dong. lin. p.I.llel to the a.I.. Of th..butt.I..   Tube.
•h.u meet all req`Llrcm.nt. Of thl.  |peclflc.tlori after the
vibr&tlon te.I.

Note 8:      Th. curl.nt required to hold the.butter. opco.h.ll b. within
•p.cifled limit .yhcn th. t`ibe  i.  .ubjected to . hammer blow.
G=15,  directed .long . lln. p.r.llcl to th. axe. Of the .b`itter.
and ag.Ln.t that .ida Of the tube whlcb i. directly oppo.it. th.
•ide on which the .butt.I coil. .re mo`m€ed.

Note 9:       17-30 Vde put.e..re appllcd to the.butt.I con..    Each tine
tbe .hutteT. open a low Lev.I .ignll gee. througb the t`ib. and
i.  rcgieter.a by a countltig circuit.    At the .nd Of thi. tc.t the
number Of .ignale  I.gl.t.red .hould eq`ial the ziumbcr of pul.e.
appll.d to the  .hutter coil..

Note  10:     Pull in curreat may be   defitied aB  the mlulln`im curreat
necee8ary to reliably opeti all Shutter..
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Note  I:-Exhaust  tub.  must  not  oxt;end
beyond  flange  moz.®  than   1/4  inch.

Note  2:-Woven  braid  gasket  anchor.d
or   sold®r®d  to  the   tutio.

Note   5:-Edgo8  my  bo  rounded
Note   4:-Dlmonslons   P  and  S  apply

to  out81do  of  gasket.
Note   6!-Gasket   per   drawing  189-JAN.

Ref.A I DlzronBlon817/32Dla. I Rot .lp Dlnenalon81.723hit

4  Holes I 2   I/8  Max,
a I.125 Ft J#10-32IT
C 25/8 i 4  Holes

=
D 1.250 S 3.223  Max.
E 41/8 T I  0.182
F 3.218±.015 !U 2.250±.010_I
G 3.000±.008 lv 2 . 5cO ± . 010
H 0  065±  015 W I  I/2  mJt
J 1/8 !X 12  5/8  mx
K 0.297±.010 lY 1  1/2   Max.

11, 11.718± .015 Z 2  1/4  thx,
M I.500±.008 AB •  3/8  mx.
N i 5 .494 ± .OsO I



Appllcatlon:     Short  Slot  Hybrid  I)uple][er   (Note  2)

DlmenBlon8 :       Per  outline

Hountlng:            Note  3

inn.
1__

-1000

Shutter  6ircult  R6sl8€ance   (25°C)           9o
Pull  In  Cul`rent                                                  220
Holding  curltent                                                 ilo

Teat  Condltlons:     Notes   3,   4;     See  Test  CII.cult

Paaklng:                 To  be  Bpealfled

Effiter po
open  Clrcult  Ignltor  Voltage
Shutter  Clrcult  Voltage

MaJ( .
Z5tr

Ilo

320

Non._.ffi
---  Vac
28    vac
loo  Ore
---  nddc
---  mac

3.1                  a.uallflcatlon           Requlr`ed  for
Ap|)roval :                     Jill  Harking

4.5                   Holding  period:        t=168  hours

4.9.18.1.8   Car.ton  I)rap:                To  be
Speclfled

Cycles   =1;
F=  75   eps   to
F=   500cps;
G=  |0;t=  5  mln;
Shutter  Current=

i:3¥;a,
H8.18        Volcnge  stanalng  ;;:  §!!;Mc

Wave  Ratio:

:i:;;i!xc,

Note  6

4.18.4.2       *H?}exer  Loss

i+.18.4.2        I?29}exer  Loss

4.18.10            Spike  Leakage
Ener8}7 :

L|.|8.2S           i¢Arc   Loss :

lL13.5.i       IIgnitor
Int erac tlon :

F=    8LL90Mc
F=   8565
F=   9000
F=   9487
F=    9578I'1c;
I1=10QUAdc   on
each   electrode;
Note   7

::  8:38Mc
F=   9000
F=   9487
F=    9578Mc;
Not,e   8

F=   849oMc
F=   8565
F=   9000
F=   9487
F=   9578Mc;
Note   9

Eb`o=-1000Vdc;
R1=5'|   Meg;
Not;e   10

Ii=|OOJIAdc;
Note   10

g;=38:|#in;

:::::;:::i€;i;
:::1:0:Egg:r:3e;
Note   11

See  Flat
Leakage   Power

F=   9000Mc;

:;:::£#;
Not;e   12

Li : ,:)O             ---db
Li :r:O             ---db
I.i :C,O             ---db
I.1:CO              ---db
Li:6O             ---db

15            ---db
18            ---db
20            ---db
18            ---db
15            ---db

t:---           5.Osec,

Eld :200           375Vdc

pf :---           20mw

Ws=---           O.|er8

--_          0.6db

Ii=110+1Adc                     A L1 :---            O.2dL`
O,1    t2ac`.1

elf,ictr0dcJ;.i.OJ.0   7

BOJV`AC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
NOYEJVLBER  15,  1955

RLe£.               Te.e                              Condltloh8                        Nin.         ml.

4 .18 .15 .I   -Flecovery  Tlne:

4.18.19     ..High  level
Vsun s

4.11

4 .11.4

4.11

ii:i%¥is;
prr=1000;

::::O#::r:3e
Note   13

::=883:#L,

;:i:i#;lps;

t:---           7.918

6:---            1.2

Shutter  cul.rent:     Shutter  voltage         I:254           31nAdc
=28vdc

Pull  In  current:     --------                        I:---           22CbAdc

Holding  cur.rent:     Note   17                           I:---         llobAdc

Shutter  Llfe
Te8t!

::=388g#tcw  (nln)

g!;:i83`;1Jla;
::::O#8:rLEe;
Oroup  D;
Hate   15

Recovery  Tlne;
Flat  Leakage
PO,er;
St)ike   Leake€e
Energy;

t:500           ---hrB.

t=---            1qu8

pf :---        2a"
V8 : ---. 15erg

D`ipl6xer  loaB(1),   n:---            1.2dt>
F=  9000Xc .

CPB.-1Ouax;        Cycles:50,000     ---

3:::pl3,
Note  I:       References  and  notatlon8  are  froB  Xllltary  Speclflcatloa,

Electr.on  Tubes,   Ill,-E-lB,   2  Hay   1952.

Note  2:       The   Bhutter8   of  the  6596   (81,-317)   provide  a  coavenlent
method  of  opening  or  Bhortlng  vavegulde  llnee  et  lov
poler  levels,   Cranonltter  po<l  I..    They  are  not  ln-
tended  for  appllca¢1onB  lnvolvlng  the  avltchlng  of  high
pover  and  Should  reD&1n  open  during  high  pover  tram.-
bl8slon.

Note   3:       A  gasket   should  be  bolted  between  each  flange  of  the
tube  and  its  mating  flange.     See  attached  drawing  of
Mating  Flange  and  Gasket,   dated  9-21-54.       T`ro
gaskets  shall  be  furnished  with  each  tut)e.

Note  4:       Each  Short-Slot  Hybrid  Junction  used,   at  all  speclfled
frequencies,   should  have  a  V.S.W.R.   of  less  than  i.12,
an  even  Power  Split  wlthin± 0.25  db,   and  a  nlnln`m  of
27  db  Dlr.ectlvlty.

Note  5:      Shutters  Open.    Vibrate  along  a  line  parallel  to
the  axes  of  the  shutters.    niplexer  lo88  test  Bet-up
shall  be  used  with  the  unit  under  test  mounted  on  the
vibrator  ln  such  a  manner  that  a  standard  wavegulde

:a:t:a:t::rs±Fb:¥8ri:m£:EL#o:e(;:I;?i:::e€of::bra_
tlon,   shall  not  be  greater  with  the  Shutter  tube  ln  the
line  than  with  the  wavegulde  Bectlon.     Tubes  Shall
meet  all  requil.ements  of  this  speclfloatlon  after  the
vlbratlon  test.

Note  6:       Shutters  Open.     See  Test  Clrcult
Attach  a  low  level  load,   oT=1.05max.,   to  ams  M,  R  and
L.     Then  the  V.S.W.R.   looking  into  am  A  should  be
wlthln  the  limits  speclfled.

Note  7:       Shutters  Open.     See  Test  Circuit
A  low  level   load,   oT=l.05max.,   on  amB  M  and  I,.     A  low
level  signal  ln  arm  A  ls  detected  at  arm  R.

Note  8:       Sane  as  Note  7,   except  Shutters  al.e  closed.

Note  9:       Shutters  Open.     See  Test  Clrcult
Isolation  ls  the  db  dlffel.ence  ln  power  transnl8Blon
between  arms  R  and  M,   where  the  detected  pover  at  arm
M  is  the  specified  attenuatlon  down  ft`om  am  a  wh®n
a  low  level  signal  ls  fed  lnt;a  ami  A  and  detected  fir.t
at  am  R  and  then  at  arm  M.     Keep  a  low  level  load,
cr=1.05max.,   on  all   empty  arms.

Note  10:     Measur.ed  separately  for  each  lgnltor  electrode.

(oyer)



Note  11:     Shutters  Open.     See  Test  Clrcult
Tra.nsmltter  po  in  ann  M;   a  high  level  lord,  oT.I.07hax.,
on  arm  A;  ,a  '1ow  level   load,   cr=l.07nax.,   on  am  I,j
I,eakage  Power  detected  at  arm  R.

Note  12:     Shutters  Open.     See  Test  Circuit
Use  only  one  hybrid  with  its  gasket.     TI`anBmltter  po  ln
arm  M;   a  metal   short  or  tube  on  hybrid  output;   a  power
monitor.lug  device  followed  by  a  high  level  load,
oT=l.07max.,    on   al`m   A.

Note  13:     Shutters  Open.     See  Test  Clrcult
Transnltter  po  ln  arm  M;   a  simulated  echo  and  high
level  load,   cr-I.07max.,   at  am  A;   a  low  level  load,
cr=l.07znaJ[.,   on   arm  I,;   deteotol.   on   ar.in  R.

Note  14:     Shutters  Open.     See  Test  Clrcult
UBe  only  one  hybr`1d.     Transmitter  po   ln  al'm  M;-tube
and  gasket  on  hybrid  output;   a  high  level  load,
cr=l.07max.,   on  am  A.     The  V.S.W.R.looking  into  -H,
should  be  wlthln  the  llmlts  speclfled.

Note  15:     Shutters  open.     See  Clrcult
Use  only  one  hybrid.     Transmitter  po  ln  arm  H;   tube  and
gasket  on  hybrid  output;   a  high  level  load,   oT=l.07mar.,
On   arm  A,

Note  16:     28Vdc  pulses  are  applied  to  the  shutter  circuit.     Each
time  the  shutters  open.a  low  level  signal  goes  throngh
the  t;ube  and  18  registered  by  a  counting  clroulc.     At
the  end  of  this  test  the  number  of  81gnal8  received

:8:::? :£:a:usgemESTb:f8:fsg#g£;  €£8]:;8c ±£i:3eL#:tter
Test  End   Point.

Note  17:     The  ourrcnt  required  to  hold  the  8hutterB  open  eh&11
be  wlthln  the  opoclfled  llnlt  wh®n  the  tube  11  .ub-
jectod  to  a  homer  blov,  0=15,  dlz.ectod  along  .  llpe
pa,r&llel  to  the  a][e8  of  the  ohutt.r8  and  agalni)t  Chat
Bide  of  the  tube  vhloh  la  dlreotly  oppoEilt®  the  fild®
on  vhlch  the  f]huttor  oolle  .zio  Bounced.

because  the  short-slot  hybrid  duplexer.  1s
Byrmetl.1cal,   1t  may  be  set  up  for  teBtlng  purposes
either  as  1  or  2  without  any  apprecla.ble  change
ln  its  electrical  characteristics.

MagnE:Ton

MafE'tron E:P#e     F¥ifeu:             Re?;}ver
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J`\`

'5`.

r_
flA
tr\/

I

9S (L--------- --+I-'' 6I1L-,
Y

1 / I

11

H I- I , L ii _    ```-@-

EHili

I
I

I:EF 'Eff t) I H E ^JS / a „ a
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Exhaust   tube  mat

F::n:g:e:gr:eT::a  I/4"

Ref. Dimension
A I.555   ±.010
B-*-X 0.093   I.010
C3f I  3/8  lhi.
D`^t,A lln.
E#iE 11/4
F-EN 21/2
G-::-i:- 1  I/16
Hit 0.640   I.002
JJ+i 0.812   ±.007
Ki# 1.625   ±.015
L* I.085   ±.003
Mrii,- 1.2875   ±.cO7
Nffi 2.575   ±.015
a *8-32NC      6   Holes

Each   Flam£.e
T3js(. 1/16
S 5.I   I,fee:     I/2   Watt

±5%   Resistor.   JAN   R-1l
T* I.5oo   3fax.
U3t;i 1/8  Rae.



Appllca.tlon:               Shor.t   Slot   Hybrid  Duplexer   (Note   2)

Dlmenslons :                 Per  Outline

Mounting:                       Note   3

E#tter po
Open  Clrcult   Ignltor.  Voltage

§E:::::  8::::i:  ¥::::g:nee (25°C )
Pull  In  Current
Holding  Current

Mln.            Max.            Nom.i      25@      =tw
~Too-----=vde
------              28vdc

90             110             looohms
155------mAdc
Ilo             335             ---mAdc

::::Fr:a:,d  [gn±tor  oper,a,ting  curt.ent  I;8oj]Adc  238te  L87__#g£

Ignltor.  Current

Test   Condltlons:     Notes   2,   3,   I+,   5;      See   Test   Circuit

Packing:                        To  be   specified
_ _                       ------------- _ -          -                 -

Ref .                    Test                                Conditions                                  Mln.     Max.

3.1                     Quallflcatlon         Required  For
Approval :                     JAN  Marking

4.5                      Holding   period:      t=168  hour`s

4.9.18.I.8     Carton  Drop:             To   be   speclfled

*Vlbr.atlon:                 Cycles=l;
F=5cps   to
F=500cps;
G= I 5 ;
Shutter  Currient=

|10mAdc ;

!:3em5n,

4.18.17.I       Temperature
Cyc le :

Shutteri  Cur.I.ent:   Shutter.  Voltage=28Vdc     I:254     3llmAdc

Pull   In  Current:   -----

*IIoldlng  Curr'ent:   Note  7

4.18.I                Ignitor  Ignition
Time:

4.18. Z               Ignitor  voltage
Drop:

4.18. 4. 2        *Duplexer  Logs
(I):

Duplexer  Loss
(2):

r\

I:---      155mAdc

I:---Ilo  mAdc

Ii=100HAde;
Note  8

F=  8490Mc
F=  8565
F=  9000
F=  9487
F=  9578Mc;
Ii=lootiAdc  on
each  electrode;
Note  9

Shutters  Closed;
*F=  8496Mc
*F=  8565

F=  9000
*F=  9487
*F=  9578Mc;
Note  9

Bid    :200          375Vdc

Li   :-.-           I.Idb
Li   :---          0.9db
Li   :---          0.9db
Li   :---          0.9db
Li   :---           I.Idt'

*F=9287                                           a-:---
*F=9387                                        a  :---

F=9487                                          a-:---
F=9578Mc;                                 a-:---
Note   11

BOJV`AC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
sEPTEMeER  20,  i95®

Ref.                     Test                                     Conditions                                     Min.       Max.

4.11.4

Note   3:

Note   4:

Note   5:

Not,e   6:

Life  Test  (I):

Life  Test  (2):

Life  Test
(I   and   2)
End   Point:

F=  9000Mc;                            Ws  :  ---           O.  Ierg

po=40±10%kw;
tp 1 = I.  0±0 .   I LL§ ,

tp2=0 .  5±0.  05H8 ,

prr=1000;
[i=1°OHAdc  on
each  electrode;
Note   12

See  spike  I.eakage         pf   : ---         20mw
Energy

F=  9000Mc;

po=200±107ckw;
tp=l . 0±0.  lHa;

prr=1000;
Ii=100tiAdc  on
each  electrode;
Note   13

F=  9000Mc;

po=40±107ckw,
tp=l ,  0±0.  ItJS;

prr=1000;
Note   14

F=  9000Mc;                                      ---          O.4db
po =40±] 0"w;
tp=l . 0±0.  lps;

prr=1000,
Note   15

cps=10max;              Cycles     :50,000  ---
Group  D;
Note   16

F=  9000Mc;                             t   :500          ---bra.
po=200±10%kw(min);
ty=l.  0±0.  lps;
prr=1000;
Ebt)=-700Vdc ; R1=2 . 8meg
each  electrode;
Group  D;
Note   17

Duplexer  Ioss   (1),

S:p:::::OLg:i   (2) '
at  F=9000  Mc;
Spike  Leakage
Energy;
Flat  Leakage
Power;
Recovery  Time

L1:---        i.2dt)

Li : 4O          ---db

Ws : ---. 15erg

pf : ---        20mw
t:---       |O JIS

References   and  notatic>ns   are   fr`om  M111tary  Specifica-
tion,   Electrion  Tubes,   MII.-E-lB,   2  May  1952.

The   shutters  of  the  BL-327  provide   a  convenient

E::::dL:€e:8:n::gk°:o:::r±:::tw?¥e#:deT::;e:I:tn£¥
intended  fori  applications  involving  the  switching
of  high  power  and  should  be  eit,her  open  or.  closed
whenever  high  power`  1s  incident  on  the   tube.

]§:;§u:;w:i:i:E::;::::;::¥::i:u#e::#r4£w§::g§:::^
gasket   shall  be  t>olted  between  each  flange   of   the
tube  and  its  mating  flange.     See  attached  dr.awing

fi:t:::uf |M;:::nga::3nE:-g:5#  |2;:-::s?:gso:::IE  be
supplied  with  each  tube.

Each  Shorit-Slot  Hybrid  Junction  used,   at  all  speclfled
frequencies,   should  have   a  V.S.W.R.   of   less   than  1.12,
an  even   Power  Split  within  ±0.25db,   and  a  minimum
of  27  db  I)1rectlvlty.

Uriless  othenrlse  speclfled  all  low  and  high  level
tests  ar.e  to  be  made  with  the  tube   shutters  open.

Vibrate  along  a  line  parallel  to  the  axes  of  the
shutters.     Duplexer'  Loss  test   Set-up  Shall  be  used
with  the  unit  under  test  mount,ed  on  the  vibrator.
1n  such  a  manner  that  a  standal'd  wavegulde   section

::b:TLL;;e8:::::¥L::y(b£L;?b:::t¥:esL€::t:::,SB::::I
not  be  greateri  with  the  shutter.  tube  ln  the  line  than
with  t,he  waveguide  section.     Tubes  shall  meet  all
applicable  r.equir.ements  of  thlB  speclflcatlon  after
the  vibration  test.     Dul-1ng  vlt>ratlon  the  tube

(oyer)



Note  7:       Tbe  current  required to hold the  Bhutterg  open  .hall be  within
the  Specified limit when the  tube  i8  ®ubjected to  a hanimcr blow,
G=15,   directed  aLlong  a line parallel to the  axes  of the  chutter8
and againBt that  Side  of the  tube  which i8  directly opposite  the
side  on which the  Shutter  coil8  are  lnounted.

Note  8:       Measured Separately for  each igritor  electrode.

Note  9:       See  Test clrcult
A low level load,   a.=l. 05max. ,   on  arms  M  and 1..    A low level
signal in arm A i8  detected at arm R.

Note  10:      See  Teat  Circuit
Isolation  i8  the  db  difference  in power tran8mi®81on between
arme  R and M,  where  the  detected power at arm M ie  tbe  epeci-
fled attenuation  do`Irn from  arm  R   when  a low level  Signal  i®
fed into  arm A arid detected fir®t at arm R and then at arm M.
Keep  aL low level load,   o'=l. 05Inax. ,   on all  elnpty arms.

Note  ll:     See  Teat circuit
Attach  a low level load,   ar=l. 05max. ,   to  arms  M,   R and L.
Then  the  V. S. W. R.  looking  into  arm A ®ball be  witbin the limit.
8pecified.

Note  12:     See  Test circuit
TranBmittez. po  in  arm  M;  a high level load,   or=l. 07ma]c. ,   on
arm A;  a low level  load,   -=1. 07max. ,   on  lrm L;  I.eakaLge  Power
detected at arm R,

Note  13:     See  Test  Circuit
Transmitter po  in  arm  M;  aL  Birriulated echo  and high level load,
o.=1. 07max. .   at  arm  A:  a  low  level load,   or=l. 07maJ(, ,   on  arln
L;  detector on arm R.

Note  14:     See  Test circuit
U®e  only orie hybrid.    Tran8mltter po  in arln  M;  t`ibe  and gasket
on hybrid output;  a bigh level load,   a.=l. 07max. ,  on  arm A.
The  V. S. W. R.  looking  into  arm  M,   Shall be  within tbe  limit
8pecified.

Note  l5:     See  Test  circuit
U8. only one bybrid with it.  gaBket.    Tram.mitter po in arm M;
a metal  abort or tube on hybrid output;  a power lnonitoring de-
vice  followed by a higb level load,   a-=l. 07max. ,   on arm A.

Note  16:     28 Vac pul.e.  ar. appued to the  .butter circuit.    Eacb time
the  .butter.  opezi.   aL low i.vel  .ignal goe. througb the t`ibe  and
1.  regi.tered by a co`inting  circ`Lit.    At the  cz)d of thie  teat  tbe
zi`Lznbcr  of 8lgnal.  received Should equal tbe  number of p`il8e®
applied to the  .butter coil..

Note  17:     See  Te.t circuit
Uge  only one bybrid.    Tran®mitter po  in  arm  M;  tube  and gaeket
on hybrid outyut;  a bigh level  load,   or=l. 07max. .   on  arm  A.

Note   18:   The  recommended  lgnltor.  operating  current  18  for  a
tube  with  an  average  lgnltor  voltage  drop.     The
following  formula  should  be  used  to  determine  the  value
of  the  requll.ed  serlea  reslBtance.

Series  ReBlstance   (Ri)=  ¥§gfi(ne8ohns)

where       RlaS  Total   Berles  r'eslatance
BEE:  23::a::I::::t::?p::nI:::a5:|tage  d|.oP

At  least  0.5  negohnB  of  the   total  Should  be  located
a8  close  aB  poB81ble  to   the   lgnltor  top  cap  to  pr`event
osclllatlon .

(continued)

M?!3:-

(x)

TEST  cmculT   "I."

syndetr::::?a:tt¥ys3:I:::]35 *:r±:B€:£e;ifa::es
either.  as  1  or  2  without  any  appl`eclable  change  ln  its
electrical  characterl8tlcs.

(1)

Sho rt                            Sho rt             RO -524
Slot                                  SlotHybridT.U.T.Hyttl.1d

i'
4

RO-5|A

Ftecelver
(R)

Receiver
(R)

P

®

q
©1

Dl'1

I  rfu   rfu  rfe -i
----IIIIIE|,I /                                       ||J

I I F??i-+-
11

lT+++
A d=lI'l'''''''''''''''''II'''''R&Zn

®

R.f. Dlronsloris
A •722 ±.004
a 3.210
a 8.892 I,Oot]
T) I-448 i,008
E 2 -leo i.%%3

P 2 .684 I.004
a •= ±833
a .872 I.004
J 1.0cO i.OutI I , 3cOI 005  R.  ml.
H •.. i , u uZ3
\ •250
P •120 I  45   chaznr®r

or  1/8  R,
Q `  17   I.173)   Im.

(10)   hol,8
•046  R-   i.ou.d

FIANOEHH
plan:i:3#d±=o3follo,|ng

BL-33B
BL-341
BLr631



BOJV`AC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
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H.

I 8IT
C

I

F.rl -IIigr

I
1' 3-IJ

R®f. maen81one
A Z.575   ±.015
a *18   (.16951   rm.

(61    Eol®®
C 2 .203 I goo€
P . Z!20 i.010
E 1.280 i-Cro4
F •5cO i - Cro .i
a -070 I-001
a I-950 •...
J 2 -170 ±-cosI 1-I/16  a.
-I, •753 ±28f
H I.625 i.015
N 3/64  R,

FnNGB  usel>  FOFtl

8€:!£k3o2o8
BL335E|-3||
BL-`®31

putLng®L6_iT-''putng®C

IllIFEII

Vi,II

.
`II4

J
I+1''IL®_I

Ref. Dlnens1on R®f. Dln®n81on
A*`t` 2.575   ±.015 N*# 0.437  Mix.
Bit i.085   ±.003 Pits 0.250   Nom.

5•!-i_

/

C #8-32NC 0.# I.62.5  mx.
16   Holes R## 3.210-  ±.015

giv* 0.125   ±.015   R. Si+ 2.892   ±.004
E# I.280   i.004 T3* 0.724   ±.002F" I.625   i.015 U* I.080   ±.004
Giti, 0.083  Min, Vi, 0.722   ±.004
H" 1.500  Max. Witi, I/8  x  450
J 1.555   ±.010 Chndol,
Kit 3.875   Max. X" 0.125   I.010
Lt'i+ 2.125   Max. Y-iii 1.380   ±.015
M# I . 750 _ :,tax ,

®
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Appllcatlon:       Note   2

DlmenBlons :          Per  outline

REt,e, p.               ¥
Open  Clrcult  Ignltol.  Voltage   -TOO

§E:t:::  8::::±€  X::?ig;oci        156
Pull  In  Cur.rent                                 Ilo
Holding  cur.rent,                                      60
Ignltor  current                              loo

Recomended  Ignltor  Operating

Test  Condltlons:   Notes  2,   3

Packing:                     To  be   8peclfled

MaJ( ,                 Nob.
Z50           = kw

---  Vdc
28  vac

220                   200   Ohms
---  mAdc

160                 ---nAdc

Current  15o jiAdc-{fio#d8)
200

Ref .                  Test                                Condltlons                                  Hln.     MaJ[.

3.i                 Quallflcatlon        Required  for  JAN
Approval :                   Marking

4.5                   IIoldlng  period:      t=168  hour.B.

4.9.18.I.8   Carton  I)I.op:

----             *Vlbr'atlon

4.18.17.i     Temperatur.e
Cyc le :

Shuttera-ent :
Pull  In
Cur.rent :

-----              itHolding  cul'rent:

4®  18.I                 Ignitor  Ignition
Time:

4.18.  2                Ignitor  voltaLge
Drop,

4.18. 4. 2          In8erticm
Loss    (I),

4.18. 4.  2          Insertion
Lo88    (2),

To   t>e   Bpeclfled

Cycles-|;
F=5   cp8   to
F=500   eps;
0=15;
Shutter.  Curr`ent

£:6:°e¥£:(mln);

Shutter  Voltage
-28  vdc

Note  5

Ebb=-700Vdc  :
Ri=5.  5Meg.

Ii=100JJAdc

F=  9000Mc;
Ii=Ojridc

Shutters  Clo8ed;
*F=  8490Mc
*F=  8565

F=  9000
*F=  9487
*F.  9578Mc

li=100uldc

6,/= I. o5  max. ;
F=  8490  Mc.
F=  8565

*F=  8650
*F=  8740
*F=  8830
*F=  8920

F=  9000
*F=  9090
*F=   9180
*F=  9Z80
*F=  9380

F=  9487
F=  9578Mc.

F=  9000Mc;
po.40±107ckw;
tpi=1.  o±0.15prs;
tp2=O.  5ro.15r8;
prr=|000;
Ii=100utdc;
6,/-I.  |Omax.

I i 127        156mAdc

I : ---       ||OmAdc

I : --.        60mAdc

t  :  ---           5®08ec,

Bid:  200          375Vdc

Li  :---         0.7db

BOMAC  LABORATORIES,  INC.  -  BEVEFtLY,  MASSACHUSETTS
AUGUST  2,  1956

Note   3:

Note   4:

Note   5:

Note   6:

Note   7:

F=  9000Mc;                            t  : ---         lops.
po=200kw;
tp = 1.  0± 0.  15pr8 ;

prr=looo;
Ii--looutdc

Arc  LOBS:                          F=  9000Mc;                                     ---          0. 8db
po=4kw min;
tp=l.  0±0.15ps;
prr=1000

I`ife  Test   (1':

Life  Teat   (2):

F=  9000Mc;
po=40=|0"wT,
tp=|.  0±0.15Jl8;
p€T,If.1%%as-.'

Note  6

---      ±O.007in.

cps=lomaa[. ;            Cycles   :  50, 000  ---
Group D;
Note  7

F=  9000Mc;                              t  :  500          ---hr8.
po=Z00kw min;
tp=l.  0±0.15pr8;
prr=|000;
Eb_b=j700Vac ; Rl=2 . 8  meg .
Group D

I.ike  Teat                         Insertion I.o88  (I);         1.i   :  ---         0. 7db
(I  and  z)                          hoertion I-oss  (2)         Li  : 40           ---db
End point:                       at F=  9000Mc. ;

Spike  Leakage                  W8  :  ---         O.  35erg
Energy;
Flat Leakage                    pf : ---        50mw
Powel.;
Recovery  Time                  t  : ---         2Cpr8

Refer.ences  and  notations  are  from  Military
Speclflcation,   Electron  Tubes,   MII--E-lc,   3  October  1955

The   shutters  of   the  6615(81.-312)   pr.ovlde   a  convenient
method  of  opening  or'  shorting  wavegulde  lines  at  low
powel`  levels,   1ncldent  peak  power  less   than  I  kw.
They  ar.e  not  intended  f or  appllcatlons  lnvolvlng
thearltchlng  of  high  power.  and   Bhould  be  either
open  or  closed  whenever  high  power  ls  lncldent  on
the  tube.

Unless  other'wlse  specified  all.low  and  high  level
tests  are  to  be  made  with  the  tube  shutters  open.

The  shutters  shall  be  held  open  during  vlbratlon  by
the   speclfled  Minimum  Holding  Cur.rent.     Vlbr.ate
aLlc)ng  a  line  parallel  to  the  axes  of  the  shutters.
Inseritlon  I.oss  test  set-up  shall  be  used  wit,h  the
unit  under  test  mounted  on  the  vlbr.atop  ln  such  a
manner.  that  a   standar.d  wavegulde   section  of   slmllar.

§£:in::d¥L#¥o:e(=:;?1:::e:of3;b:::i:£?t:i:i:u£:€
be  greater  with  the  shuttel`  tube  ln  the  line  than
with  the  wavegulde   section.     Tut)es   shall  meet  all
applicable  requirements  of  this  specification,
af.ten  vlbratlon.

The  currient  r'equir.ed  to  hold  the   shutters  open  shall
be  wlthln  the   speclfled  limit  when  the  tube   ls
subjected  to   a  harrimer  I)low,   G=15,   dlr.ected  along
a  line  parallel  to  the  axes  of  the  shutters  and
against  that  side  of  the  tube  which  ls  dlr.ectly
opposite  the  side  on  which  the  shutter  coils  are
mounted .

When  the  metal  plate  ls  replaced  by  the  tube,   the
posit,ion  of  the  V.S.W.   mlnlmum  of  t,he  flat  port,ion
of  the  pulse  shall  be  0.0651nch  further  from  the
magnetron  wlthln  the  llmlts  speclfled.

28Vdc   pulses  ar`e   applied  to  the   shutter  collB.     Each
time  the  shutters  open  a  low  level   signal  goes  through
the  tube  and  ls  registered  by  a  counting  c.1rcult.
At  the  end  of  this  test  the  number  of  81gnals
registered  should  equal  the  number'  of  pulses  applied
to  the  shutter  coils.

(oyer)



Note  8:     The   I.ecolnmended  lgnitoz'  oper.atlng  cur.r.ent   ls  for.  a
tube  with  an  aver.age  lgnltor.  voltage  drop.     The  following
formula  should  be   used  to  determine   the   value   of   the
requlr.ed  ser'1es  resistance.

Series  Resistance   (Ri)=  EE$58i  (megohas)

where       RIHotal   ser.ies  resistance
E:::2?::a::I::::t::?p::nI:::a3:|tage  drop

At   lea,st   0.5  megohms   of   the   total   should  be   located  aLs
close  a8  possible  to  the  lgnltor  top  cap  to  pr`event
o8clllatlon.

Not.:-Ekhougt   Bt®m  ml.t

:::o°€i::dL7:I:nd  f lang®

R®f. Dlmenslon
A i8i.i695i   rm.   4   Holes
8*# 15/S
C+ I.220   i.005pe 1  I/16  Rad-
E I   MaJC,
F* 1.280   ±®cO5
G" 15/8
H" 3/32
J 1.555   ±.010
K 9/32  ml,
I, I I/8 hi.
M" 0.250   Dla.   Nom.
N* I  8/8  mx.
P 8-32   NC        4   Hol®8
Qi, 1  5/8  rthJ[,



® Application:    Short Slot Hybrid  miplexer  (Note  2)

Dirneri8iong:    Per outline

Mounting:           Note  3

Ratings ,
Trah8mitter  po
Open  Circuit lgnitor  Voltage
Shutter  Circuit  Voltage
Sbutter  Circuit  Resistance (25°C)
Pull In Current
Holding  Current
Ignitor  Current

Recommended Ignitor  Operating  Current  150H.Adc  (Note  18)  (each  electrode)

Test  Conditions:    Notes  2,   3,   4,   5;  See  Test  Circuit

Packing:    To  be  Specified.

4. 5                        Holding  period:            t=168  hours

4.9.18.I.  8      Carton  Drop:                   To  be  specified

------             *Vibration:                         Cycles= I;
F=5  to  55cps,    0. 080  in. (totaL1);
F=55  to  500  eps;
G=15;  Shutter
Current= 11 OmAdc ;
t=5  min;  Note  6

F=  8565
*F=  8655
*F=  8745
*F=  8835
*F=  8925

F=  9000
*F=  9087
*F=  9187
*F=  9287
*F`=  9387

F=  9487
F=  9578Mc;
Note  8

BOMAc  LABORATORIEs,  iNc.  -  BEVERLy,  MAssAcriusETTs
SEPTEMBER  14,  1956

1,ire  Test(i):

Life  Teat(2):

F=  9000Mc;

po=4o±107usw;
tp I = I. 0±0.  lps ;
tp2=0.  5±0.  05HS;

prr=1000;
Ii=100LLAdc   on
each  electrode;
Note   12

See  Flat
Leakage  Power

F=  9000Mc;
po=40±107ckw;
tp=|.  0±0.  lH§;
prr=1000;
Note   13

F=  9000Mc;

po=200±10%kw;
tp=l.  0±0.  lps;

prr=1000;
It=100HAdc  on
each  electrode;
Note   14

F=  9000Mc;
po=40±107ckw;
tp=l.  0±0.  ltls;
prr=1000;
Note   15

4.18.4.  Z         *Duplexer  Loss(I):        F=  8490Mc
F=  8565
F=  9000
F=  9487
F=  9578Mc;
Ii=100HAdc  on
each  electrode;
Note  9

4.18.4.  2          Duplexer  Loss(2):       Shutters  closed;
*F=  8490Mc
*F=  8565

F=  9000
*F=  9487
*F=  9578Mc;

Note  9

Life  Test
( i  and  2 )
End Poi=t:

cp8=10  maLx.          Cycles        :  50,  000  ---
Group  D;
Note   16

F=  9000Mc;                              t   :500          ---bra.
po =20 0± 10 7*w(min. ) ;
tp=l. 0±0.  lps;
prr= 1000;
Ebb=  -700vdc;  Ri=2.  8  meg.
each electrode;  Group  D;
Note   17

Recovery  Time                   t   : ---          lops
Flat  Leakage
Power;                                  pf    :  ---          20mw
Spike  Leakage
Energy;                                   Ws  : ---.  15  erg
Duplexer  Loss(i);           Li   :  ---          I.Zdb
at  F=  9000Mc;
Duplexer  Loss  (2),         Li   : 40            ---db
at  F=  9000Mc.

References  arid notations  are  from  Military SpecificaLtion,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

The  shutters  of the  BL-348 provide  a  convenient  method of
opening  or  shorting  waveguide  lines  at low power  levels,   trams..
mitter po<l  kw.    They are not intended for  applications  in-
volving the  switching  of higb power and  should be  either  open
or  closed whenever  high power  is  incident  on the  tube.

A  suita,ble  gasket  should be  bolted between  each flange  of the
tube  and  its  mating  flange.    See  attached drawing  of  Mating
Flange.                                          Two  gaskets  shall be furnished with
each tube.

Each Short-Slot Hybrid Junction used,   at all  specified fre-
quencies,   should have  a  V. S. W. R.   of less  thaLn  i.12  an  even
Power Split within  ±0. 25  db,   and a  minimum  of  27  db  Direct-
ivity.

Unless  other`i/ise  specified all lo`ir  and high level  tests  are  to
be  made  with  the  tube  shutters  open.

Vibrate  along  a line parallel to  the  aLxeg  of the  shutter.8.
D`xplexer  Loss  test  set-up  shall  be  used with the  `init under
test mounted on the  vibrator  in suc.h a manner that a  standard
waveguide  section of  9irnilar  geometry may be  substituted for
the  Shutter tube.    The  modulation  (ALi),   due  to vibraLtion,   §hau
not be  grea,ter with the  shutter tube  in the line  than with the
waveguide  section.    Tubes  shall meet all requirements  of this
Specification after the  vibration test.

(oyer)



Note  16:

Magn?:Ton

The  current required to bold the  shutters  open cha.u be  withiJ
the  Specified limit when the tube ig  Subjected to a hammer
blow,   G=15,   directed along  a line parallel to the  axes  of the
Bhutter8  and against thaLt  Bide  Of the tube  which is  directly
opposite  the  side  on  which the  Shutter  coils  are  mo`mted.

See  Test  Circuit
Attach a low level load,   a.=l. 05  max. ,   to  arms  M,   R and  L.
Then the  V. S. W. R.   looking into  arm A Shall be  within the
limits  specified.

See  Test Circuit
Allow  level  load,   or=l. 05  maLx,   on  arms  M  and  L.     A  low level
Signal in arm  A i8  detected at arm R.

See  Test Circuit
Isolation is  the  db  difference  in power  transmig8ion between
arms  R and M,   where  the  detected power at  arm  M i8  the
specified a,ttenuation down  from  arm R when  a low level  signal
is  fed into  aLrrn A and detected first at  arm R and then aLt  arm
M.    Keep  a  low  level  load,   a-=l. 05  max. ,   on  aLu  empty  arms.

Measured  separately for  each  i gnitor  electrode.

See  Test  Circuit
Transmitter po  in arm  M;  a bigh level load,   a.=l. 07  Inax. ,
on arm  A;  a low level load,   a-=l. 07  max. ,   on arm  L;  Leaka.ge
Power detected at arm R.

See  Test  Circuit
Use  only one hybrid with its  gasket.    Tra.nsmitter po  in  arm  M
a  metal  short  or  tube  on hy.brid output;  a power  monitoring
device  fouowed by a high level load,   a.=l. 07max. ,   on a,rm A.

See  Test  Circuit
Transmitter po  in arm  M;  a  Simulated echo  and high level
loa,d,   er=l. 07  max. ,   at  arm  A;  a  low level  load,   a.=l. 07max.
on  arm  L;  detector  on  arm  R.

See  Test  Circuit
Use  only one hybrid.    Tran8rnitter po  in arm  M;  tube and
gasket  on hybrid  output;  aL high  level  load,   or=l. 07  max. ,   on
arm A.   The  V. S. W. R.  ,looking  into arm  M,   shaLll  be  within the
limit  specified.

28 Vdc put.e.  are applied to tbe .huttcr circuit.    Eacb time
the  .butter.  open; a  low level  .ignal goee, tbrough the  tube  and
i.  I.g14t®r.d by a  counting  circuit.    At tbe  ez)d Of this  teet
tie numb.r of .igaal.  r¢c.ivcd .hould equal the number Of
pul... applied to tb. .butter coil..

Sc.  Te.t Circuit
U.e only on. hybrid.    Traniznitter po  in arm M;  tube and
ga.ket  on hybrid output;  a bigh level load,   ar=l. 07  max. ,   on
arm A.

Th.  recommended ignitor opez'ating current iB for a t`ibe with
an average  ignitor voltage drop.    The following formula
•bould be a.ed to d.¢ez'min. the  value  Of the  required 8eriee
rc.iltanc€.

S.ri..  R..i.tance  (Ri)=Ebb-Ei (megohme)
150

There Ri=Total .ez'ie.  rcej.tance
Ebb=Open Circuit .upply voltage
Ei±Av.rage  (center)  ignitor voltage drop

At lea.I 0. 5 in.gotLma  of the total .hould be  locat_ed ale cto4e
a. po.-ibl. to th. igni¢or top cap ¢o prevent o!cittatiozi.

Because  the  short-slot  hybrid  duplexer  ls
syrmetrlcal,   1t  may  be  Set  up  for  te8tlng  purpoBe8
either  as  1  or  2  without  any  appreciable  change
ln  its  electrical  characterlstlcs.

(1)
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Application:    Note  Z

Dimen.ion.:   Per outline

-R-a-ti-n8!-:-
Shutter Circuit Voltage

Sbutter  Ciz.cult  Rcai8tance  (Z5°C)
Pull ln Current
Pun h Current
Holding Current
Holding Current

Max                    No in.-     3 V(THc)
Note  8

5.5                    5.O  obm8
---mAdc
---mAac

600                ---mAdc
---mJhac

R.quiT.d for
JJIN M.r*ing

t=168 tour.

(a),  P.ck.g.
Group  I;
C.rtoa Si!e  J

Sbutter volt.g.                 I  : 545        670mAdr
=3  Vac;
Sho¢t.T Volt.I.                 I  : 460        480m^.c
=3V,c

t.18.4.  i          h..rtLon  Lo..(I):       F=  9375±O.  I*Mc.

4.18.4.i         *hlertion  I.o..(Z):       F=  8490±0.1%Mc.
F=  O6ooae.  i*Mc;
Note  4

4.18.4.I         .Insertion  Lo..(3):        F=  8490Mc.
F=  9045
r=  9600Mc;
Shutter  Clo8cd

4.18. 6                Tuning  Range:                Note  5

4.18.13.  I   **1.oaded  Q:                             F=  9375sO.  I*Mc.

4.18.14.  I   **Frequency  Temp-        F=  9375±0.1%Mc;
eratorc  Effect:

4.18.16           .Pre.Cure
Operation:

4.18.17.I         Temperature
Cycle:

4.18.17.  2        Temperature
Cycle  Life:

I.11                       Life  Te.t(I):

I.11                     Lif.  Te.t(2):

I.  ii.4               Life  Tc.I  (I)
Bad Point:

4.11.4                I,ife  I..t  (Z)
Fad Point:

45  p,i(ab®.  )

Group  D                   Cycle.      :50            ---

cpe.=10max.;      Cycle.       :50,000---
Group  D;
Note  6

Continuo`i.                           t   : 500         ---br..
Holding  Po.ltion;
Group  I)

In.ertiozi  I.a..  (3)         Li   : 40           ---db

in..rtion  Lo..  (I)          Li  : ---         2. Ode

ZZZ   ..`...: ........ i.`...     `
eoM^c  L^Boft^TORIEs,  iNc.  -  BEVERLy,  M^ss^cHusETTs

JULY  6,  19J®

The  .butter  Of the  6600/81.-323  pz'ovide.  a  convenient in.thod
Of op.I)ing  or  .bortiDg w.veg`iide  li]iee  aLt low power level..
tram.znitter po  <  lkw.    The  .butter 1. not intsnded for appll-
c.tion.  lnvolvi]ig the  .witching of bigb power and .hould b.
opcnor clo.ed whenever high power i.  incident on tbe tube.

Unle.. otherd.. .pcclfied all low level and high level tc.t.
are to be  mad.  with  tbe  .hotter  Of the  6600/BL-323  opca.

Thi.  teet i.  a check ozi the t`ining mechani.in of the tube.
Ignore  ln.ertiozi  I.oee  .ectiozi of the  epccified  refercncc  and
apply remainder.

The tube 4hall cover a lninimum tuning  range of fro)]ri lel.  than
8490Mc.  to nor.  thali 9600Mc.    No tube  .hall  requlre le"
than 5  complete turn8  of the  t`ining  Screw to cover thi.  range.

3  Vdc  or  3  Vac  puliie.  arc  applied to  the  .butter  coil.    Eacb
time tbe  .huttcr opea.,  a low level  Signal goeB  througb th.  tube
and i.  regl.tered by a counting circuit.    At the  end of tbi.
te.t the number of .ignal.  received .hould equal the lluinbcr
of pul.e. applied to the  .hutter  coil.

Thi.  -butter may be  operated u.ing a 6 volt ac  or  dc  oupply
provided a 5  ohm.   5  watt  re.i.tor i8 placed in  8eriee  with
tbe  .hotter coil.

To  b®   r®c®saod   I/16  mln.
from  ®dg.  of  flange

Ref- I       Dlm®n8lon
^H 0.087   ±.015
8** 0.612
C* 1-625   I.015
pr 0.690   ±.015
a 0.090  Had.

4  Slots
F 3/4  mx,
G* 3,coo  mJ(,
Hrh 1.625   i.015
J* I.280
K* 0.535  "-b I.220
RT 3/64  I  I/16  Slot



BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
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Application:    Short Slot Hybrid Thiplexer  (Note  2)

Dimen8ion8:   Per Outline

Mounting:         Note  3

Ratings-:
Tran8mitter po
Cpen Circuit  lgnitor  Voltage
Shutter  Circuit  Voltage
Shutter  Circuit  ReBi8tance  (25°C)
Pull h Current
Holding  Current

4.18.18            Volt.g. St.adlBg         F=  8+90Mc.
Wave mtLo: F=  8565

*F=  8655
*r=  8745
tr=  8835
xp=  89Z5

F=  9000
*F=  9087
*r=  9187
*F=  9Z87
*F=  9387
F=  9487
F=  9578Mc;
Note  8

4.18.4.Z        *D`iplexerLo..(I):       F=  8490Mc
F=  8565
F=  9000
F=  9487
F=  9578Mc;
Ii= i ootLAde  on
each  electrode ;
Note  9

4.18. 4. 2          Duple][er  Lo.a(Z):      Shutterii  clo..d;
*r=  849oMc
*F=  8565

F=  9000
*F=  9487
*F=  9578Mc;
Note  9

*I.olatioa:                        F=  8490Mc
F=  8565
r= 9000
F=  9487
F=  9578Mc;
Note  10

4.18.I            qgritor lgultion
Time:

4.18. 2              Igultor voltage
I)rop,

Ebb=-700Vdc;
RI=4. OMcg,
Note   11

11=10Ot`Adc;
Note  11

4.18.10             Spur.1..akag®
Ea.r8y,

4.18. Z8          *Arc  Lo..:

4.18.19       **mgbLevel
VSWR:

I.11                    Lit.  Te.`  (I):

4.11                     LLf.  T..t  (2):

4.11.4                Life  Teat
(I   and  2)
End Point:

FI  9000Mc;
po=cO+lon',
tpl=l. Oat. lp.;
tp2=o. 5ae. o3p.;
p,,=looo,
n=loopAde  oa
®,ch elect,ode;
Note  lz

S®®  rl,t
I,.tl.ge PO-.
F-  9000Mc;
pog+a+lo*w;
tp=l . OcO.  |v..;
p.r=looo;
Note  I,

F=  9000Mc;
pos200±10fty;
tp=l . Oat. Ipr;
pr,=looo;
Il=100vAde  on
e.ch .I.ctrode;
Note  14

r=  9oooMc;
po=40±loltw:
tp=l . 0±0.  Ip. ;
prr=looo;
Note  15

cp.=1O-aJ(;
Group  D;
Note   16

W.: ---        a.I.'1

---         a. 6db

F=  9000Mc;
po=200±10*k.I(nin. );
tp= I. Oat .  ltL. ;

prr=|OOO;
Il=100t`Adc  on
€acb  electrode;
a,our, D;
Note  17

Recovery Tlm.;
Flat  Leahag®
Power;
Spike  Leakage
Eaergy,
DLplexer Lo..(i);         L1   : ---
at  F=  9000Mc;
niplexer Lo..(2),         Li  : 40
at  F=  9000Mc.

Note  I:       Refez'ence.  and notation..z'e from Military specific&tioD,
ElectroD Tube.,   bnL-I-lo,   3  0ctob`er.1955.

Note  2:       The.hotter.  of the BL-307 provide a convenl.nt method Of
op.nlng or  .borting wavcg`ilde lin..  &t low power 1.vel.,  tr&n.-
mitter pozl  kw,    Th.y are ziot intend.d for appllc.tion. involving
the  .`Iritchiag  o{ higb pow.r  and  .ZLould b®  open whenever high
power i. incid.nt ozi the tube.

Note  3:       A.`Litable  ga.ket.hould be bolted between.ach nazig. of th.
tube and lte mating nange.   See at.ached dr.wig Of Mathg
Flange.                                    Two  ga.ket..hall bc fuml.h.d with
each  fube.

Note 4:       Each short-Slot Hybrid Junction u.ed,   at dl.peclfied fr€quencl..
•hould have  a  V. S. W. R.   of le..  than  I.12  an ev.z] Power Split
wlthin ±0. Z5  db,   and . minlmiim of 27 db Directlvlty.

Not. 5:       Unle.e oth.rwl...pecifl.d.lL low and hlgb I.v.I te.t. az.. to
be in.dc with tb.  t`ibe  .butter.  opezL.

Not. 6:       Vibr.t® along  a line p&rallcl to the  &x.a  Of th..butt.I..    Dipl.I.z'
I.o.. I..t .et-up .hall b. u.ed with th. unit under t..t moun..d
on th. vibr.tor in .uch a in.in.r tb&t . .tmd.rd vaveg`iid.
I.ction Of .lmll.I geom.try may b. .ob.tlt`lt.a for th. .butt.r
t`ib..    The modiil&tlon (AI.i),   du. to vlbr.tlon.   .b.11 zLot b.
gr.ater with tb. .hotter t`ib. in the lib. th.a with th. v.v.gold.
•.c.lob.   Tub.. .ball in..t all requir.a.nt. Of thl. .p®clflcltlm
•f..r th. vlbr.tlori .c-t.

(oyer)



Note 7:      Tb. c`irr.nt requlr.a.a hold th..huts.a. op.zi.hall be v.rlthln
the .p.clfl.d llmlt wh.a th. tube i. .ulj.ct.d to a h.nn.I t}1ov,
Call.  dir.cted along a lln. p.rr.ll.I to th. .I.. Of th. .hott.I.
and .glh.I th.t .ld. of the tub. whlcb 1. dlr.ctly oppo.lte th.
lid. on whlcb the .hutteT coil. .rc mounted.

Note  8:       See  Te.t circuit
Attacb aL low lev_el load.   er=l. 05naz. ,  to  arm.  X,   R,   .zid L.
Tbca the V. S. W. R.  IooHn8 into  arm A ehall be within the liml..
p.cifi.a.

Not. 9:      See Te.I clrcult
Allow 1.vel load,   or=l. 05max. ,   on arm.  M and L.    A low level
•lgnal in .rm A i. dctcct.d &t arm R.

No..  10:     a.€  Te.t Clztuit
I.olation I. the db difference in power tr.a.mi..iozi b.twecn arm.
I &pd M,  wh.rc th. det.cted power at arm M i. th.  .peclJied
•tt.nuatlozi do`m fz'om arm R when a low I.v.1  .ignal 18  fed into
arm A and detected fir.t &t arm R and then at arzn M.    Keep  a
low level load,   ar=l. 05m.I. ,  on all eznpty arm..

Note  11:     M.a.ured .ep.rately for .®ch ignltor electrod..

Not.12:     See  Te.. Circuit
Tran.tnltter po in am 14;  a hlgzL level load,  .-I. 07ma]t. ,  oti arm
A;  a low lev.I load.   .=1. 07znax. ,  on arm L;  I.e&Iage Power d.-
tected at arzn R.

Not.  I.:    S.e Te.t circult
U.. only one hybrid with lt.  g&.ket.    Tran8mitter po in arm M;
a in.tal  .hart or I+ibc on bybrid output;  a power monitoring device
followed by a high level load. .=1. 07max. ,  on arm A.

Not.14:    S.. I..t clrcult
Tram.nltt.I po in arm M;  a .ifnulated echo  and high level load,
or=l. 07mal. ,  .t am A;  . low level  load,   ar=l. 07Ina][. ,   on  arm  L;
dctec.or on arm R.

Note  15:     Se. Tc.I circuit
U.e only one hybrid.    Tr.a.mitteT po izi arm 14; t`ibe atid ga.ket
oa bybrid oritput;  a high level load,   .=1. 07maLI. ,   on arm A.    The
V. S. W. R.   looking into  .rm M,   .hall be wltblzi the umlt epecLfied,

Not.  16:     28Vdc put.e-arc  appli.d to th.  .butter circ`iit.    Each time tbe
•hutt.r.  open;  a low level  .1gnal gee.  through the t`ibe and I.
reel.I.a.a by a counting circuit.    At th. czid of thi. te.t tbe
Buznb.I Of .lgnAl.  I.ceived .hould equal the number of p`il...
&ppli.d .o the  8hutter coil..

Not.17:    S..  Te.t Circuit
U.c only on. bybrid.    Tran.mltter po h ami M; tube and ga.Let
on bybrid output;  a high lev.I load,   or=l. 07maB. ,   on  az.in A.

PecauBe  the  short-slot  hybrid  duplexer  ls
symmetrical,   1t  lnay  be  set  up  for.  teBtlng  purpese8
either  as  1  or  2  without  ally  appreciable  change
ln  its  electr.1cal  characterl8tlcB.

Ma8n?:rn

Maffi?tron !]p#e    Ftifeu: Recelvel`
I,all

Receiver
(R)

11

Ref. Dfronslon
A 2.757   I.015
8 *i8t.i695i   in.

6   Holes
C 2 .203 + .005   -.000
D 0.220 i •010
8 3/64  Rod.
F 1.280 i •004
a 0 . 5CO ± .cos
H 0 .070 ± .001
J I.950 i . cO 4
K 2 .170 i.006
I, 0 . 120 Rod.   AODrox.
M 0.753   + .cos  -.coo
N I.625   I .015

ThlE   outline  used  for  following  tubes:-

81,-78,   BL-307,   6599A3I,-322 ,   6613/81,-324,

660lAL-327,   6642/BL-600 ,   81,-535,

81,-341,   81,-631

Iini?ffTJ
i::-:-::-::::i::.-:-:i.:;-

Hi{3i    ;1.500   Mix.EELriEl



® Dimeneione:   Per outline

Mounting :          Note  2

Ratin8e:
Transmitter po
Open Circuit lgnitor Voltage
lgnitor Current
Sbutter  Circuit  Voltage
Shutter  Circuit  Re8iBtance  (Z5°C)
Pull In Current
Holding Current

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  JV`ASSACHUSETTS
SEPTEJV`BER  11,   1956

Recommended lgiiitor Operation Current    150HAdc  each electrode(Note  15)

Te.t Conditioa.:    Note®  Z. 3, 4. 5;  See  Teat  Circuit

3.I                      Chialificatioa
Approval:

4. 5                    I]olding p.riod:

4...18.I.8     C.rtoa Drop:

------            *Vibr,tion:

rshock:

**Humidity:

Shutter Curr.nt:

Pull h Curz'®nt:

Holding Curr.zit:

Thorno.t,t
Op.r.tioa:

He.tor Current:

Required for
TAN Marking

t=168  hour.                                                                                           4.18.15.1      +Recovery  Time:

To be  .pecificd

F=5  to  55  cp.,   0. 060  in. (total)
F=55  to  500  cp.,   loG;           ------
=5  mid;

Note  6,   Z4

G=15;
Note  18

t=72 boar.
N^,.19

Shutter Volt.g®
=28   Vac

Note  Z3

Note  ZI

T=  -550c
Note  Z0

Vac=115

r=  849oMc.
r=  8565

*F=  8655
+F=  8745
|l|F=  8835
tF=  8925

F=  9000
r=  9087

*F=  9187
*F=  9287
*F=  9387

F=  9487
F=  9578Mc;
No¢e  7,    17

F=  8490Mc.
F=  8565
F=  9000
F=  9487
F=  9578Mc;
Ii=lootLAde  on
c&ch  electrode;
Note  8.    17

F=  8490Mc.
F=  8565
F=  9000
F=  9487
F=  9578Mc;
Note  9,    17

3 I I nrfu'

Zzond,

110-
5o0c

I.ifc  Teat(I):

Life  Te.t(a):

Li£®  Te®t(I)
End Point:

I,ife  Te,t(Z)
End Point:

F=  9oooMc;as%
po40±109thw,
a)|=l.  0±0.  ItLB,
tpz=0. 5±0.  05tJ8 ,
prr=looo;
Ii=100HAdc  on
each  electrode;
Note   11

See  Flat  Leakage            W8 : ---         0.  I®rg
Power

F=  9000Mc;±5%                           ---          0. 6dti
po=40±10ftyw;
tp=l.  0±0.1w.8,

prr=looo;
Note   12

r=  9oooMc;as%
po=100±lo"w;
tp=l.  0±0.  lps;
prr=looo;
Ii=looLiAdc  on
each  electrode ;
Note  13

F=  9oooMcas*
po=40±10"w;
tp=l-OcO.  ltl8,
prr=1000;
Note  14

cp.=10  max;        Cycl..       :50,000  ---
Group D;
Note  Z2

F=  9000Mc;±5|                  t   : S00         ---hr..
po=loo±1ofty(min.);
tp=l. OcO.  lp.,
prr=looo;
Ebb=  -700Vdc;  Ri=Z. 8Mcg.
eacb  electrode;
Gz'oup  D;    Note   15

Diplexcr  Loo.(I)           Li   :40           ---db

Recovery  Time;                  t   : ---          3. OHO
Flat Leakegc
Po`irer;                                 pf   : ---         Zomw
Spike  Leakage
Energy;                                  W8  : ---.  15erg
Diplcxer  1,oae,               Li   : ---         I. 2db
F=  9000Mc.

(oyer)



Note  9:

Note   19:

Vibrate  in plaLne  normal to ignitor  axee.    The  ignitor  electrodeB'
Shall  not  8hort to tbe  tube  body during vibraLtioa.    Tubes  Bhall
meet all  requirements  of this  Specification after the  vibration
test.

See  Teat  Circuit
Attach a low level load,  .=1. 05max. ,   to arms  M,   R and L.
Theli  the  V. S, W, R.  looking  into arm A eho`ild be  within the
limits  specified.

See  Tc8t  Circuit
A low Level load ar=l. 05max. ,   oz} arm.  M and  L.    A low level
Signal in arm A i8  detected at arm R.

See  Teat Circuit
I8olatioli iB  tbe  db  difference  in power tranimi8Bion between
arm4  R alid M,  where  the  detected power at az.in M  ia  the
8pecificd aLttenuation  do`irn from arm R when  a low level
Signal iB  fed into arm A and detected fir.t at arln R and then
at  arm M.    Keep  a low level load,   or=l. 05max. ,   on all  empty
arme.

MeaL8ured 8eparaLtely for  each  igritor  electrode.

See  Teat Circuit
TraLnemitter po  in arm  M;  a high level load,   or=l. 07rnax. ,   on
arm A;  a low level  load,   o'=l. 07znaJ[. ,   on arinL;  Leakage
Power  detected at aLrlri  R.

See  Teat Circuit
UBe  only one hybrid `irith  ice  gasket.    Tranf]mittcr po  in arm
M;  a  metal  chort  or  t`it)e  on hybrid o`itput;  a power  moziitoring
device  followed by a high level  load,   or=l. 07rnax. ,   on arm  A.

See  Teat Circuit
TranBrnitter po in arm M;  Simulated ecbo and bigh level load,
a.=l. 07  max. ,   aLt  arm A;  aL low level  load,   a.=1. 07max. ,   on  L;
detector on .rm R.

See  Teat Clrcu±
U.e  only one hybrid.    Tranilnitter po  in  aLTm M;  tube  and
gaek.t on bybrid output;  a high level load,  ar=l. 07ma]L ,   on
arm A,    The  V.S. W. R.  looking into .rm   M,   Ihould bc
within the limit.  .pecifi.d.

See  Te.t Circuit
U|c  -1y one bybrid.    Tra.nmitter po  in arm M;  tube and
ga.ket on bysrid o`itput;  a high    1.vel load.   a-=l. 07maJc. ,   oa
arm A.

The  recommended  ignitor  operating  current  i8  for  a tube
with ah  average  ignitor  voltage  drop.    It  i8  further  recom-
rneDded that the following  formula be  used to  determine  tbc
value  of the  required  8erie8  re8i8tance.

Ebb=  Open  circuit  Supply voltage
Ei=  average  (center)  ignitor  voltage  drop

Series  Re8i8tance  (Ri)=Ebb-Ei       Mcgohm8
150

At  leaL8t  0. 5  megohm8  of the  total  Should be  located as  clo8e
aL8  po68ible  to  the  ignitor  top  cap.

All  frequencies  are  to  be  mea8urcd within  0®  1% of  vaLlue
Specified.

The  tube  Shall be  subjected to  18  impact  8bock.  of  15G;  .ach
Bhock lmp`il8e  having  a  time  duration  of  6±1  milli®econd..
The  Shock  Shall be  applied in  the  following direction:
(a)   Vertically,   3  8hocka  in  each direction
(b)   Parallel to  the  major horizontal axi8,   3  ohocks  in each

direction
(c)   Parallel to the  minor  horizontal  aLxi®,   3  ahockB  ia each

direction

The  t`ibe  BhaLll  be  placed  in  a  chaLmber having  a  temperaLture
and relativebumidity of   55°C  and 90% respectively.    The t..t
conditions  Shall be maintained for  72 hours.    At the col`clu.ion
of thiB period.   the tube  .hall operate  without degrachtioa of
the  limite  ®pecificd.

The  tube  baving  10  inches  Of waveg`iide  extending froili  e.ch
flange  BbaLu be placed in a frigid clamber  -55°C.    Tbc
th¢rrno®tat  Should operate  withii. tbe  limiti]  opecificd.

The current  required to hold the  Bbutter®  open .hau be within
the  Specified  lilriit when the  t`ibc i.  .ubjected to a hamm.I
blow,  G=15.  directed along a liae par.llel to th. ax..  of th.
•hutter8  aad agaia8t that ®ide of the tube  whicb i.  directly
oppoaite  tbe  aide  on which the  .butter  coil.  aLr.  mounted.

28 Vac puloe.  aLre applied to the  .butter curcuit.    Eacb tim.
the  ®hutter® open;  a low level .igml go..  through the tub.
and i.  re8i.tcred by a co`mting circuit.    At tbc   .nd Of thi.
telt tbe Dumber of .ignal.  received .ho`ild equal the "mb.r
Of p`il.e®  applied to the  .butter  coil..

Pun la current in.y be defined a. th. minimum curr®t
necc®.ary to  r.ll.bly opca all .hotter..

Shutter current  8hould be  llomAdc duriag vibr.tioa.

MagnifTon

Anter}na
(A)

Because  the  short-slot  hybrid  duplexer  ls
symmetrical,   1t  may  be  set  up  for.  te8tlng  purposes
either  as  1  or  2  without  any  appreciable  change
ln  its  electrical  char'acterlstlcs.

Ma{Ejtron #Euke     F¥ifeu:             Ref;}ver

r---rty------
!c,

;    L®mtea  wlthtubeOutputour

TEIL
'S I+=Ei-_===,_"¥I- I

I L_ II_-_____J_
i\
I+

I(/

I     thtlng  FlangeL-,.i_I_,9,-:=                   \R                      i ¢1L-
iiiiiilllllllltlllii,T-_fi
_tL.____J

Ref. Dimenglon Ref. Dlmenslon
A 2.575±.015 K 2.170±.006
8 #i8(.1695)   in. I, 0.120  R.   AODrox.

4  Holes M 0.753+.005-.000
C Z . 205+ . 005 --000 N I.625±-015
D 0.220±.010 P 3/   64  Bad.
E +8-32  Tap a 2.162   ]thx,

4   Holes R I,959  inn,
F I.2SO±.004 S 0.508  inn,
G 0.500±.003 T o.7og  mx.
H 0.070±.001 U 0.Ilo  Tva.
J I.950±.cO4 V 3/   64   Bad.   Ttyp.

Two   (2)   gaskets   to  be  supplied  vJlth  each  tube.

Note:-Outline  used  for  following  tubes

6534,   6646,   6647,   BL-27,   81,-604,   BI,-604H,   BL339
GS -2E-I.10 .20 . 09

(continued)
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BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACLIUSETTS

SEPTEAABEB  11,  1956

aB

I-

D

+ +

idail
6  £u£;to

R®f, I)1m.nslon
^** 2.575   i.015
8* I.085   i-003
C #8-32NC   12  Hal.a
-mi, o.1Z!5   I.ol5   F{aa.
EJ, I.280  I.cot
F** I.625   i.0150- 0.083  Hln.
H" I,500  ELx.
J I.555   I.010
K# 5.875  mx.pe 2,125   Mb±,
I, 1.6Z5   Max.
N" 0.437  M.I.
Pi.iS 0,Z50   Non,
R H®at®r  Tormln&ls
S Shutter  Tormlnall
T* 1-.?7L5   ml-

a



Application:    Note  Z

Dimensions:   Per  Outline

Rating 8 :
Open Circuit  Ignitor  Voltage
Ignitor Current
Shutter  Circuit  Voltage

Sbutter  Circuit  Resistance  (Z5°C)
Pull ln Current
Pull ln Current
Holding  Current
Holding  Current

Nom.¥-c
200                          ---LLAdc

3V(ac-dc)
Note  4

5.5                        5.0  ohms
---mAdc
---mAac

600                    ---mAdc
---mchc

4.18.14.  I   **Frequency
Temperature
Effect:

4.18.16            .PreEiaure
•   Cperation:

4.18.17.I         Temperat`lre
Cycle ,

4.18.17. Z        Temperature
Cycle  Life:

'------             Sbutter current:

a

Required for
JAN  Marking

t=168  hours

(d);  Package
Group  I ;
Carton Size  J '

F=  9375sO.1%Mc;             AF` : 0                 -20Mc

45  p8i  (ab8. )

4.18.4.I            Insertion  1,OBB(I):        F=  9375±0.  I*Mc.

4.18.4.I         *h8ertion  Lo88(Z):       F=  8490±O.  I*Mc;
F= 960oso. I"c;
Note  5

4.18.4.I           hsertion  Loss(3):     *F=  8490Mc
F=  9045

*F=  9600Mc;
Sbutter  Clo8.d

F=  9375±l.0%Mc;   Po/in  :  ---         30mw
po=lo±10"w;
tp=0.  5±0.  05pr8 ;

prr=looo;
Ii=100LLAdc

in  SHB:::;I  I Tx[ i
BOMAC  LABORATORIES,  lNC.  I  BEVERLY,  MASSAcllusETTS

July  3,  195®

Life  Test  (I):

Life  Teat  (Z):

Life  Test
(I  and  2)
End Point:

F=  9375±l.O*Mc;                 t   :---           4.OLL8

po=10±107*w;
tp=0.  5±0. 05tlo;

prr=looo;
Ii=100HAdc

cp8=10  maLx.;         Cycles      :50,000  ---
Group  D;
Note  7

F=  9375±l. 0%Mc;               t   : 500          ---hrs.
po=30kw  (min.  );
tp=l.  0±0.  ILLS;

prr=|000;
Ii= 10 0  LLAdc ;

Group D

18aitor
VoltaLge  Drop;                 Bid    : ---          450Vdc
Insertion  Loss(I);           Li   : ---          2. Odb
h8ertion  Loss(3);
at  F=  9045Mc;                   Li   :40            ---db
Ignttor Inte r-
ac€ion;                                  ALL   : ---          0.5dt)
Leakage  power    Po/Du     :---         35mw

(oyer)
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This   outline  18  used  for
thei  folloTlng  tubes:-

8§8§/EE:3±8         81,-347



®

®

Appucatlon:   Note  2

Dlmen.loo.:   Per O`itline

R.ting. :
Tram.mitt.I po
open circuit lgnitor voltaLge

S:::t:: :i::I: #:Fi:5oc)
Fun h Current
Holding Current
lgnltor Current

Rccommerided lgnitor Operating  CurreDt  150  rAdc  (Note  8)

Te.t Condition.:   Note.  Z,   3

Packing:     To be  epecified.

3.I                     Qualification                 Required for  JAN
App I-oval :                        14arking

4. 5                      Holding  period:            t=168 houro

4.9.18.I.8     Cartoa  Drop:                  (d);  Package
Group  ( I )
Carton Size J

rvlbration:                      Cyclel = I ;
I-5  cpa  to
F=500  CPB;
G=15;
Shutter  CurreDt
=60mAdc;
t=5  min. (min. );
Note  4

------          molding curr.nt:

4.18.I                IgziitoT Igziitlon
Tizne:

4.18. 2               Ignitor volt&gc
Drop:

4.18. 4. Z          In.ertioD
IJo®.(I):

4.18. 4. 2           InEiertion
L®|.(2):

F=  9300
Ebb=-450

Shutter.  Cloeed ;
xp=  8490Mc.
*F=  8565

F=  9000
*F=  9487
*F=  9578Mc.

=1. 05max.  ;
F=  8565Mc;

*F=  8650
*F=  8740
*F=  8830
*F=  8920

F=  9000
*F=  90,0
*F=  9180
*F=  9280
*F=  9380
F=  9487Mc.

F=  9375Mc±57o
po=loo±lo"w;
tp I =1. 0±0.15r8;

tp2=O. 5±0.151`8;
prr=1000;
Ii=10OpAdc;
a-'=1.  IomaLx.

IJi   :---         0.9db

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  AAASSAcllusETTS
FEBRtJAftY  2.,  1956

4.18.11              Flat  Leakage
Power:

4.18.15.I      *RecoveryTime
(I).

4.18.15.I      *RecoveryTime
(2):

4.18.15.I      *RecoveryTime
(3):

4.18.16            *Pre8Bure
Cperation:

4.18.17. 2        Temperature
Cycle  Life:

4.11                        Life  Test(I):

4.11                        Life  Teat(2):

4.11.4                 Llf®  T®,t:
(I  ud 2)
End Poin,:

po =3 .  Okw
F=  9000Mc± 57o
tp =0. 5tlBec ;

prr=1000;
Iz = I OorAdc ;
T=0°C  to  85°C

pO=3.  Okw
F =  9000Mc± 57o
tp=O.  5LL8ec;

prr=1000;
Iz = 100uAdc ;
T=-55°C  to  OOC

F=  9000Mc±57o
po=200kw;
tp =  i.  0±0.  15tL8 ;

prr=looo;
Ij=12o5o&;,dcriote9

F= 9000Mc± 57o                         ---         0. 8db
po:4kw min;
tp=l.  0±0.15re,
prr=1000

45p8i  (abe)

Grou|>  D                       Cycles  : 50            ---

cp8=lomax;                Cycles  :50,000    ---
Group  D;
Note  7

F=  9300Mc±57o                  t   :500          ---hr8.
po=lookw  min;
tp = I . 0±0 .  15tl 8 ,
prr=1000;
Ebb=-700Vdc;  Ri=2. 8  meg.
Group  D   NQte   10

b..rtioe Lo..(I);        Ll  : ---       a.90
b..rdon I-..(Z);
-I F= 9000Xc;
Spthe Lein8.
En.,8y ;
rl.t I-cage
Po,er;
R.covery Thee(I )
Rccov.ry Time(Z)
Voltage  Dro|)

I,I   : 10            ..-dD,

W. : ---        a.}3.I,

pf  :---      50-'
t  :---        €.Or.
•  : ---        loll..c.

Bid   : ---         t50Vdre

Note  I :       R€£eTence.  and zLotatioo.  are  from  MLlitary Sp.clfic®tion,  El®c-
troll Tube.,  NIL-I-lc, 3-October -1955.

Note  2:       The.hatter. of 1.th. BL-349 provide  a cony.alent in.thod Of
opening or  .trortiiig vav.g`Llde liac.  &t low power I.vet.,  incldm.
peak power le.. than  I   kw.
They .I. ziot intezided for appllcatlon.  involviiig th.  .wltching
Of bigh power and .hould be either open or clo.ed whenever
high power i8  incid,ent on the t`ib..

Note 3:       Unle®e  otberwlee.pecLficd all low and bi8h lev.1 te.t.  ir. to
be  made with the t`ibe  .hiitter.  open.

Note 4:       The  ehuttez..  Shall be held Open during vibration by th..pecLfL.a
Minimum Holding Current.    Vibrate along a line paz'allel to th.
a][ei of tb€  .butter..    h.ertion lo.. te.I a..-vp .hall bc u..d
`rith tbe unit `inder te.t lno`inted on th`e vibrator in .uch a
manner that a  etandard waveguide  .cction Of .imilar gcom.try
may be  Bub8tituted for th.  Shutter t`ibe.    The  modulation(Al.i),
due to vibTation,   -hall not be  great.I with the  .hotter tube  ln tbe
line than with the waveguide  .ection.    Tube.  .hall mcct all
applicable  requirement8  of tbi8  .pccification.  after vibration.

(over)



Note  5:       The  current required to hold the  Bhutter.  open ®ball be  within
tbe lpecified limit when the tube  i.  eubjected to a hammerblow,
G=15,  directed along  aL line  parallel to the  axe.  of the  .hutter.
and against that  Bide  Of the  tube  which iB  directly oppo.ite  tL.
•idc  on which the  ®huttcz.  coil.  are  mo`inted.

Note  6:       The high altit`ide  and high telnperat`ire  rcquirement8  Of   Par.-
grapb  3. 2.  19  (a)  of MI1,-I-5400  .hall be  70, 000  feet  and 850C
in8tead of 50, 000  ft.   aDd 55°C.    hput  and output lead8  8hall be
potted and .hall be  12 incheo  minimum length.

Note  7:       28Vdc put.e.  are  applied to the.butter coil..    Each time the
•hutter8  open  a low lev.1  |ignal  goe8  through the  tube  and i8
register.d by a counting circuit.    At the   end of thi8  test the
number  Of  Bignal.  regietez.ed  .hould equal the  number  of pulecB
applied to the  -huttcr coil..

Note  8:       Tbe  recommended ignitor operating  current i8  for a tube with
an  aLverage  ignitor  voltage  drop.    The  following formula  Should
be need to determlnc the value of th.  required eerie.  reeietanc..

Serie.  Rc.iitance  (Eli)  = Ebb-Ei     (meg oho.)
150

where  Ri=  Totail  8crie.  reBi8tance
Ebb= Clyen  circuit  eupply voltage
El=Average  Center)  ignitor  `roltage  drop

At lea.t  0. 5  megchm8  o£ .he total  .hould b. located as  clo.e
a3 po..ible  to  the  ignitor top  caLp to prevent a.cillatlon.

Note  9:       Tbe  recovery time  ehall be mea.ured after  30  minutc8  of
opcratlon und.r the  condition.  .pecified.

Note  10:     Thi4  te.t  .hall tie  conducted `Irith tbc  TR tube.  mo`inted in  a
rat-race  d`ipl.xcr under condi.iozie  ep.cified.    There  8hall be
no  aLrcing acro..  the front facc  of the  window during  tbe  teEit.

C.C)LOB      Cot)E:    OF    LE^t)S
F¢ED       `   /G.~/7-o£

BLUE.     -SHOTTE:£S
8LAC.K  -SH IJTTE RS

h//^r
`24  (Awe)  /CI    S7-i:A^/DS
7-EFLO~      /NSUIFJTED
u`//f<C:    SPEC,   M/L-W-/G878A-
TrpE    EE:    /2.'  Lo^/ci

REF I, / ,1 f= ^/ S , a ^,
A*® /  „,6 J€ .
6 ./6C15   0£,  (a)HOLES
C.,, /5/8
0+ / .  2L 2- C'
I+ /, 2.8 a
F£., 3/3Ja
G *8-3Z NC.(4) HC)L€S
H, /'62-5   „^X.
J* a,a „/„.
K`. • 80C) „A*.
L* /,2=80  n^X.„ /. I;5J * .o'O
~* '8,3  MAX,
P. /'00   MAX,



E.                                   S:LU)T2T5ER          X

RatingB,

Peak Power Input

SE::::: gi::I: !::t.ai250c,
pun ID current
Holding Current

Packing:                 To be  Bpecified

Max.        Nom.

I.0          ---kw
---             ZB  vdc
220          200  Ohms
------ mAdc
160         ---mAdc

3.I                     Q`ialification                Required for JAN
Appr oval:                         M aLrking

4.9.18.I.8     CartonDrop:                  To be  Specified

-----              * Vibration:                       Cycles  =l;
F=   5  CPB  to
F=  500cpl.  ;
G=   15;
Sbutter  Current
=  60  mAdc;
t= 5  min.  ;
Note  3

Shatter  c`irrent:          Shutter  voltaLge                   I  :  127         156mAdc
=28Vdc

Pull ln current:          -----                                   I : ---

-----             *Holding current:         Note  4                                   I : ---

4.18.18            Voltage  standing         Shutters  Cpen;

®

A

4 . 18 . 4 . 2

4 . 18 . 4 . 2

Note   3:

Insertion
Loss   (1):

Insertion
Loss    (2):

F=  8490  Mc.
FB  8565

*F=  8650
*F=  8740

*F=8830
tLF=8920
F=9000

i;:;:jiMc

;:;888::#:n;     L1 ,---
shutters  Closed;   (.1:4o           _`-db

:E=3;38MC                      Li:4o            ---db

:;:!O£!Mc               :i:i:        :::::
cps=lo  maxj     Cycles:50,0oo   ---
Gr.Oup   D;
Note   5

::3:::i::  ::SS(
at,  F=9000Mc.

i:i:i6-      ::Z83

Refer`ences  and  notations  ar.e  from  Mllltary  Specl-
flcation,   Electron  Tubes,   NIL-E-lB,   2  May  1952.

The   shutters  of  the  BL-325  pr.ovlde  a  convenient

I::hs;dw:: :8::±¥ S:afhs::::8i:S::82:dfu?Ln#e;t
ar`e  not  intended  for.  appllcatlons  lnvolvlng  the
swltchlng  of  high  power  and  should  be  either  open
or  closed  whenever  high  power  ls  lncldent  on  the
tube .

Vlt)I.ate  along  a  line  parallel  to  the  axes  of  the
shutt,era.     InBer'tlon  Loss  test  set-up  shall  I)e
used  with  the  unit  under.  test  mounted  on  the
vlbl.ator  ln  Such  a  manner  that  a  Standard  wavegulde

:i:t:£:t::rB:::::r8£:in::d¥}::¥o:e(Ziu:i?1:::e€ofor
vltiratlon,   shall  not  be  greater  with  the  shutter.  tube
ln  the  line  than  with  the  wavegulde   Bectlon.     Tubes
Shall  meet  all  applicable  I.equlnementB  of  thl8
speclflcatlon  after  the  vlbl'atlon  test.

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSAcllusETTS
SEPTEA^BEft  20.  I.I.

Exhaust  tube  must  not

:=::n8h::y:78„fhng®8
I,hy  t)a  on  either  side



Application:    Note  2

Dimeti®iob®:   Per  Outline

R*circuit voltage                M£`
Shutter  circuit ReBi8tance  (25°C)     90
Pull ln curreat                                       130
Holditig  current                                          60

t:168 hours

(d);Pa,ckage
Group  I;
caLrton size  J

*Vibration                             Cycles-I ;
F=5cpg  to
F=500cpa;
G=15;
Shutter  Current
=60  mAdc;
t=5-in (-ill. ):
Note  4

F:9375£0.1%Mc;                F:0                -ZOMc

45  p8i  (ab8. )

-----              *Holding  current:         Note  5

4.18.4.I            Insertion  Loss   (I):       F=9375±0.1%Mc.

4.18.4.I         *In8ertion  Loss  (Z):      F=8490±0.1%Mc;
F`=9600±O.17oMc;
Note  6

4.18. 4.I           Insertion  Loss  (3):   *F=8490Mc
F=9045

*F=9600Mc;
Sbutter
Closed

n

Life  Tegt  (I):                   cps=10max.
Group  D;
Note  8

I   :---           60   mAdc

L    :-.-             I.50db

I.i:-40            ---db
Li:   40            ---db
I.i:   40            ---db

Life  Test  (Z):                  Continuouae                              t:500           ---bra.
Holding  Position;
Group  D

Life  Test                           Insertion  Loss  (I);             Li:---         2. Odb
(land  z)                               h8ertic)n  Loss  (3)
End point:                      aLt F=9045Mc;                      Li ---- db

References  and notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

The  abutter  of the  BL-334 provides  a  convenient method o£

BOM^C  LABOR^Tof!lES,  INC.  -  BEVEftLY,  M^SSACIIUSETTS
JULY  9,  1956

Note  2
(cont.  )

c>pening  or  shorting  wa.veguide  lines  at low power  levels,
incident peak po`i/er  less  than  1   kw.    The  Shutter  is  not  intended
for  applications  involving  the  Switching  of bigb power  and Should
be  either open or  closed whenever high power  ia  incident on the
tube.

Unless  otherwise  Specified an  low level  te8t8  aLre  to be  made
with  the  Shutter  of the  BL-334 open.

Vibrate  aLlong  a line  parallel to  the  axis  of the  sbutter.    Insertion
I.ass  test  set-up  aha.1l be  used with the  unit under  test mounted
on  the  vibraLtor  in  Such  a manner  that  a--8tandard waveguide  Sec-
tion of  similaLr  geometry may be  8ubatit`ited for  the  8butter tube.
The  modulation (ALi),   due  to vibration,   shall not be  greater with
the  Shutter  tube  in the  line  than  with the  waveguide  Section.
Tubes  Shall  meet  aLll  applicable  requiI.ement8  of  tbis  specificaLtion
aLfter  vibration.

The  current  required to hold the  Shutter open  shall be within the
specified limit when  the  tube  is  subjected to  a hammer blow,   G=15
directed along  aL line  parallel to  the  axis  of tbe  shutter and against
thaLt  Side  of the  tube  on which the  t`1ning  screw is  mounted.

I      i-`    `____:

To  be   I.ecosaed   1/16   mln.
from  cdg®   of  flange

Ref.I      Dlmenslon
A" 0.087   ±.015

!83,#      0.612
C* I.625   ±.015
in 0.690   ±.015
E 0.090  Had.

4  Slotg
F 3/4   IthJ[.
Gil 3.000   Max.
Bier I.625   i.015
JJ. 1 . 2 80
K* 0.535   mJ[.n 1.220
Bpt+ 3/64  I  1/16  Slot



a

a

Max . :
Nom. :                            14  Vac

Packing:              To  be  Speclfled

Coil  Resistance  at  25°C
90   Ohms

Ilo  ohms
Ice  ohms

ES£.(Note  I)       !£!±                          Condltlons                            Mln.       Max.

3.1                    Quallflcatlon           Required  for  JAN             ------
Appro val :                      Mar.king

3.7                     Marking  of                   Note  2"bes :
4.9.6             *Glas8  Strain:           -----

4.9.8          +|Salt  spray
Corl.o81on :

4.9.18.1.8     Carton  Drop;

-----             *Vlbratlon(1) :

•*Vlbratlon (2) :

4.9.20.5     **Shock:

Insulation
Br'e akdown :

Pull  In
Voltage   (1)  :

**Pull   In
voltage   (2) :

Holalng  Voltage:

*i.Overvoltage :

4.18.18

4 .18 .4 . 2

4.18.4.2

4.18.17

Note   3

To  be  speclfled

Cycles  .   1;
F=   10CPB   to
P.   150cps;

8:  38j8ec;
Coil  Voltage

io3:54vec;

Cycles   =   5;
F=   5cpB   to
F=   500cps;
0=   5  or
Total  FkcurBlon
=   0.0101n';
t=   600   Bee;
Coil  Voltage

;o:;54Vdc;

8=b:::8  1n
each  of  3
Perpendicular
planes ;
Note   5

Cc)11   to
Waveguide

T=250c

T=1000c

TE250C

Coil  Voltage

i::i;:8:;

500          ---Vd

---          9'5Vdc

---           9.5Vdc

---         7.Ovdc

t :30            ---min

#:i:ag:t!::ndlng    g:,=:i;;frVI:;to                cr:-~-1.2

Egg:r{±9?                     £g€:tSropenj.               L1:---          o.6db

:;n::ri±9?                  §:¥:tsr  closed;         Li:3o          ---db

4  dr2f F:___   :6ef:;9Ec
F=24.N2o5t±eo.805¢  kMC     4  d/2lF:---    96e$9i9£c

Temperature                Note  9
Cycle :

'phase  shift:   ::23:g5:8:g5?  #:

4.11                    I.1fe   Test(1)  :

4.11                    Life   Test(2) :

4.11.4               Life   Test
End  Point
(1   and   2) :

Shutter                   Cycles :5000
Operations ;
Group   D

Continuous
Holding  Posltlon;
Group   D

Insertion
Loss   (1);
Insertion
I,oss   (2)

t:500          ---hl.S.

IJ1=---            O.6db

I,i :30           ---db

Note  1:       Refer.ences  and  notations  ar.e  from  Mllltaliy  Speclflcatlon,
Electron  Tubes,   MII.-E-1B,   2  May  1952.

Note  2:       nibes   shall  be  marked  81,-315.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSAcllusETTS
APRIL  S,   11955

Note  3:       All  net&1  parte  .hall  *1th8b&zid  50  hours  of  Salt  Spray

g:::e:e;1:e3::::  §#:i:i:::i:: a366X; :3LE:::Lg;L#:t ,
Method   31.

Note  4:        InBel`¢1on  IAee   ¢eet  Set-up  8h&11  I)e  used  vlth  the  unit
under  teat  Dounted  on  the  vlbz`ator  ln  such  a  Banner
that  a  8tendard  vavegulde  8ec€1on  of  elmllar  geometry

EyL1?:  :::B::t:i:£a:::n:h:h:¥¥t::: ::b:iea::: ::€:1atlor
¢he  Shutter  tube  ln  the  line  than  vltt)  the  vavegulde
8 e c t 1 on .

Note  5:       Tube8  Shall  beet  all  ®p®clrlcatlon8  after  teat.

Note  6:       Sub8equen€  to  thl.  teB¢,   the  tube  Shall  confom  to  all
the  electrical  rcqulreDent.  and  ehere  .hall  tie  no
evidence  of  any  deterloratlon  of  the  coil  1n8ul8tlon.

Note  7:       Insertion  IA!B  (db)   =  10  I,ogio  frononlttod   Pol:±±£
nc    en     .o.er

Note  8:       The  t®.t  .hall  tie  Bade  vlth  the  arrangement  ehoim
in  Te.t  Clrcult  "E...    "e  VslilR  nlninum  i.  me..ured
at  each  of  the  8peclfled  froquencleB.     The  8hlft  ln

:§¥®::n±::u:::i::a:ed::f::r:£et:u3: 8E:% #c:he
8hall  be  wlthln  the  llnlt  Bpeclrl®d.    Shutter  Open.

Note  9 :     :::k::Lf:=e:o=)ge:;::a:i:Xg:8:¥oct°t:eDviperfueu::
room  tebperat`ire.    The  tenper.tur®  nay  be  alloved  to
:398ct:oe;¥g;§8:Lun  at  roan  tenper&t`ir.  1n  going  frog

Note   10:     The  6588  (81,-315)  Shutter  T`lb.  provlde8  a  conv.nl®n¢

:e*::dL:€e:g:n:rngin::1::::tkn8<¥%:8u£:.i:1:::::t:::.a
for  high  poler  appllcatlon..

•  T®BC   Clrculc

cfflA      iF=,
.i

L.99;acL,o25=od

DErJ?iL    OF-i,=sT   HCT,+L`T

A.r.I.-    r_Hr3KE   F+i+NGF=    uf3  '2lo/u

(oyer)



`-       -?       -

Contact   gul.faces   of   input
and  output   flanges  to  bo
silver  plated  and  I.hodlum
flashed.    All  other  metallic
Surfaces   t;o   be   palnt®d  black

Exhaust   stem  not   to  extend
beyond  flanges,   if  used.

EiEEiiHEE=iti^E        i



E  .S5:::BTL::,  I TC. I

DimenBion8 :       Per  outline

Ratings :
Transmitter po
Open  Circuit lgnitor  Voltage
fuutter  Circuit Voltage
Shutter  Circuit  Res  (25°C)
Pull In Current
Holding  Current
Ignitor  Current
Weight  (aLpprox. )

4.a           ---
-700           ---

180                ZZ0
110             ---

60            160
loo               ZOO

I  3/4 Iba.

Recomlriended lgnitor  Operating  Current  150}iAdc  (Note  8)

Teat Conditions:   Notes  Z,   3

PaLcking:                     To be  specified

Ref.                     Teet  `,                                ConditionB                                     Min.       Ma.c.

4. 5                      Holding period:            t=168 ho`ir8

4.9.18.I.8     CartoD  I)rop:                  Tobe  Specified

-------       **Vibratiozi:                        Cyclee=l;
F=5  cp8  to
P=500  cp8;
G= I 5 ;
Shutter  Current=
60  mAdc;  t=5 min,.
Note  4

127       156-c

I  : ---         ||OInAdc

fb

a

EiE

*Holding current:        Note  5                                   I  : ---        60m.^dc

4.18.i                Ignitor  Ignition
Time:

4.18. 2               Ignitor  voltage
Drop:

4.18.4.2            Insertion  Lo®8  (I):

4.18. 4.  2           Insertion  Lo88  (2):

Ebb=-700Vdc;                         t   :  ---           5.08ec.
Ri=5. 5Meg.

Ii=100rAdc                        Eid    :  ZOO          4oovdc

F=  5650±1%Mc;                  Li   :  ---          0`8db
I1=OHAdc

Shotter8  Clo8ed;
*F=  5395Mc;
*F=  5450
F=  5650

*F=  5825
*r=  59o5Mc.

Ii=100uAdc.

F=  5395Mc.
F=  5450
F=  5650
F=  5825
F=  5905Mc;
6= I . o5MaJ<.

F=  5650±1%Mc;
po=70±loftyw;
tpl=l . 0±0.15r®;
tp2=O.  5±0.  15ii.e;

prr=looo;

lj=`,I.0,O.p±=:

See Flat
Leakage Power

F=  5650±1%Mc;
po=300±107utw;
tp= I . 0±0 .  15LLe ;

prr=looo;
n=loorAdc

All   :-.-         0.2db

o-:---             I.9
or:.-.            I.4
a-:---            I.4
a.  :---           i.4
a.:---            I.9

pf   :---         70mw

W8:.-.           O.30®rg

t   :---         lop.

BOMAC  L^BOR^TORIES,  INC.  -  BEVEltLY,  M^SS^CHuSETTS

MAttcH   12,   1957

4.18.17.I         TcmperaLture
Cycle:

4.11                      I.lie  Test(I):

4.11                        ILife  Test(a):

Life  Teat
(  I  and 2)
End Point:

Ctonditiozi8                              inn       ldrr

F=  565o±i*Mc:                        ---         o. a db
pO=4 kwi
tp=l. 0=0.15tLJ;
prr=|OOO

f=  565o±l*Mc;                         o.o7o    o.loo  in.
po=70=|Otry;
tp=i. oco.15ro;
prr=looo:
No¢e  6

cps=10  mall;        Cyclc8       :50,000  ---
Group  I);
Note  ?

F=565o±5*Mc;                    t   : 5Oo         ---has.
po=3oo±lofty;
tp= I. 0±0.15p8,
prr=looo;
Ebb=-700Vdc; Ri=2. 7  meg.
Group  D

In8ertiozi  I,o88  (I)           Li   : ---          O. 8  db
ln8el'tion  I.ass  (2)          Iii   : 40           ---dl)
at  F=  5650
Flat lteakage
Power;                               pf   :---       loomw
Spike  I.eakage
Energy;                                  W8  : ---          O. 35erg
Recovery  Time                    t   : ---          20  LLB

References  and notations  are from the latest i8aue  of Military
Specification,  Electron Tubes,   ML-E-I.

The  Shutters  Of the  6594/BL-3ll  provide  a  convenient  method
of opening or  aborting waveg`iide  liDe8  at    low power levels,
incident pea,k power legs than  I  kw.    They are not intended
for  applications  involving tie  Switching of high power and
should be  either  open oT  closed whenever high power  i8  in-
cident  on the  1:ube.

Note  3:        Unless  other`IriBe  Specified all low  and high level tests  are  to  be
made  `vith the  t`ibe  Bhutter8  open.

Note 4:       The  shutters  Shall be held open during vibration by the  Specified
Minimum Holding Current.    Vibrate  along a line paraell   to the
axes  of the  8butter8.    Insertion  Loa8  teat  Bet up  Shall be need
with the unit `ilider test mounted on the  vibrator in  Such a manner
that a Standard waveguide  Section o£ Similar geometry may be
Bubatituted for  the  8hotter tube.    The  modulation  (AL,i),   due  .o
vibration,   Shall not be  greater `rith the  Shutter tube  in the line
than with the waveg`iide  Section.    Tubes  8hall meet all applicable
requirement8  of this  Specification afte I vibration.

Note  5:       The  current required to hold the  ehutterg open  chall be `Irithin
the  8pecified limit when tbe tube ie  8ubjected to a bammer blow,
G=15,   directed aLlong a line parallel to the  axes  of the  ehutterB
and againBt that  aide of tbe tube  which io  directly opposite tbe
Bide on `ihicb the  ehotter coile  are lnounted.

Note  6:       When the metal  8hort i8  replaced by tbe tube the  ebift in the
position of V. S. W.  minimum,   away from the  magnetz.on,   Shall
be  within the  Specified limitB.

Note  7:       ZBvdc  pulBes  are  applied to the  Bhutter coil..    Eacb time the
8hotterB  open  a low level  Bignal  goee  through tbe t`ibe  and i8
registered by a counting circiiit.    At tLe end of thi8  te.t tbe
number  of  eignalB  regi®tered  Should eq`ial the n`imber of p`ileee
applied to the  8hutter coil..

(over)



Note  8:    The  recomended  lgnltor  operating  current  ls  for  a  tube
with  an  averiage  lgnltor  voltage  dJrop.     The  following
formula  Should  tie  used  to  detemlne  the  value  of  the
required  sel`1eB  re81Btance.

SerleB  Re81stance   (R|)I  EE36=l  (Me8°ins)

Wherie      RIHotal  8erle8  resistance
EbE:=:3:nra::ri:::t:;?Pi¥n¥:::a§:itagedrop

At  least  0.5  megohmB  of  the  total  Should  be  located  aB
close  aB  po881ttle  to  the  lgnltor  top  cap  to  prevent
o8c lllatlon .

I-----lI:_-l±-::--:

Input  Fhng.

NO€.I-
ELAu.t  tut).  not  to
•J[t.nd  b.yond  fl.zig..

R®f. Dim.n.lob
A 2 .Ilo I.015
a 0.250 ±.015
C 3.625 I.015   Dial.
Dis 3.250 i.cos  D1.,
E 0.221  mill

8  Hol®a   B..   FIFE.
F# 0 . Z 50 i,005  D||,
G I.875 mx,
11 2.250 ml.
J 1.250 Rex,
K I.750  mx,
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Dimen.ion.:   Per Chitline

-F?tings:
Tran8znitter po
lgaitor Open Circuit Supply Voltage
TA

::::::: g:::::: X::ri:5oc)
Pull In Current
Holding  CurreDt
Pr...uz.lz&tion
lgDitor Current

Recommended lgnitor OperatiDg  Current    150  HAdc    (Note  9)

Tei]t  conditions:    Note813,14

Packing:    To be  apecified

4. 5                      Holding  period:

4.9.18.I.8     CartonDrop:

4.9.19. Z     **Vibration:

4.18.18             Voltage  standing
Wave  hatio:

4.18.4.2           In8ertionLo88  (I):      F=F2;
Ii=100u.Adc

4.18.4.2        *II`8ertion  Lo..(Z):       Shatter.  Clo.ed;
ro  =  5395Mc
Fl   =  5450
FZ  =  5650
F3  =  58Z5
F4  =  5905

4.18.1                lgnitor  Firing
Time:

4.18. Z               Ignitor  voltage
Drop,

4.18.11              Flat  Leakage
Power  (I),

4.18.10              Spike  Leakage
Energy  (I):

4.18.11        **FlatLeahage
Energy  (2):

4.18.10        **Spike  Leakage
Energy  (Z):

4.18.28              Arc  Loss:

4.18. 31              Position  of
Short  ( I) :

4.18.  31              Position  of
Short  (2):

Ebb=-700Vdc;

Ii = 100HAdc

F=F2±10%;
po=10kw;
a,r,=1.I0maJ(;
Ii=100LLAdc;

tpl =1.  0±0.15H .ec.
tpz=O. 5±0.15ti8ec.

prr=1000  pps
Note  8

Flat  Leakage
Power  (I)
Note  8

F=F2±10%;

:,:;:Towmar
li=100prAdc;
tp I =3 . 0±0.  2u.8ec .
tp2=l.  0±0.15H.eec

prr=500  pps
Note  8

**Flat Leakage  Power
(2)
Note  8

po=10kw;
F=F2±10%;
tp=l.  0±0.15Haec;

prr=1000  pps
Note  7

Arc  Loss
Note  3

loo  kw
Note  3

Note  4  at  F1,   F2,
F3

BOA^^C  L^I)oR^T®RiEs,  INc.  --eEVEftLv,  w`^ssAci+usETTs

APRIL   25,   1957

4.18.15.I      *RecoveryTime
(I):

4.18.15.  I   **Recove-ry  Time

(2):

4.18.15.1   **Recovery  Time
(3):

pO=lMw;
Ii=100HAdc;
F=F2±107o;
tp=l .  0±0.15tl8ec;

prr=looo  pps

po=3Mw;  Ii=1oorAdc         t  ,:---           1oLLo
F=F2±107,;
tp=3.  0±0.  3L'8;

prr=500  PPB

po=3Mw;  Ii=100LLAdc;        t   :---           7tL.
F=F2±10%;
tp=0.  3±0. 05  H8;

prr=900 pps

Life  Teet  (I):

Life  Test  (2):

Life  Test  (3):

Life  Test  (1)
End Point:

4.11. 4           **I,ire  Te8t`,(Z)
End Point:

4.11.4                 Life  Test  (3)
End Point:

po=lMw;                                        500         ---br..
Ebb=-700Vdc;  RI=Z. 7   Meg.
F=f2±|0*
tp=3. 0±0. 3  tl.;
prr=500 pp8;  Gro`ip  D

po=3Mw;                                          500          ---hr8.
Ebb=-700Vdc;  Ri=2.  7 Meg;
r=F2±107o;
tp=3.  0±0. 3t`8;

prr=500pp 8;  Group  D

cp8=10max;               Cycles    :50,000  ---
Group  D;
Note  I I

Recovery  Time  (I)             t   :  ---          8.OH.9
I.lat  Leakage
Power(I)                           pf   :---         70  mw
Spike  Leakage
Energy  (I)                            Ws:  ---          0.3  erg
h8ertion Loss,
Ii=100tiAdc                            Li   :  ---          I.0  db
lgnitor  Voltage  Drop  Bid  : ---         500  Vdc
Phase shift Tolerance                         ±5  degrees

Recovery  Time  (2)            t   :  ---          12H8

In®ertion  Logs  (2)          I.i   :  Jam-            T-rib

Position of 8hort to be  measured a8  8ho`rm ia Teat Circuit  ''0",
Procedure  I.   the VSW minimum of the flat pol.tion of the pul8e
•hall be  within the tube  mea8u.ed fro[n the  input nange face
further from the  maghetroh aLnd within the limits  8pecified.

Tran8mi8Bion phase  ebift to be  mea.ured ac  eboun in Test
Circuit  "N''.    Phase  Shift  cer.ter to be  .pecified.    Tolerance
of Phase Shift Ceuter i8  ±5  degree8.

TeetB  izLdicated `Irith a  do`ible  a®teriek  BhaLll be  conducted
ueing  a bal&nccd Lybrid rizig  duplexer.    Theee  te®tB  are  type
approval te8tB.

A  IN23B cry®tal  Shall be protected by this  TR tube for po
from  0  to  3  megawattl.     (tp=3. OHBec;  prr=500  pp8).

Arc  Loe8  mea.urctnent iB  to be performed aB  Shown in  Test
Circuit  "a",  Procedure I.

Flat  Leakage  power  and ®pike leakage  energy ig  to be  meaL8ured
a®  8hoiirn in Te®t  Cimiit   "0'',   i]rocedure  11.

(oyer)



The  recommended lgnitor operating current ia for a tube witb
aLn  aLverage  ignitor  voltage  drop.    The  following formula  8hould
be u8ed to  determine  tbe  value  of the  required  Series  re8i8tance

Serieg  Re8i8tance  (ri)  =  Ebb-Ei      (megobm8)
15o

where  Ri  =  Total  series  resistance
Ebb=  Open  circuit  Supply voltage
Ei= Average  (center)  ignitor  voltage  drop

At least  0. 5  megobms  of the  total  Should be  located aB  close
a8  possible  to the  ignitor  top  cap  to prevent  oscillation.

The  current  required to bold tbe  8butter8  open  8ball  be  wlthin
the  Specified limit when the  tube  i8  subjected to aLhammer
blow G=  15,   directed aLlong  a `line parallel to the  axes  of the
Shutters  aLnd against tbat  Bide  of the  tube  which  i8  directly
opposite  the  Bide  on which the  Shutter  coils  are  mounted.

28  Vdc pulBeg  are  applied to  the  Shutter coils.    Each time  the
8hutter8  open aL  low level  Signal  goes  through tbe  tube  and i8
registered by  aL counting  circuit.    At the  end of this  test the
number  of  Bignal8    registered  Bbould  equal  the  number  of
pul8e8  applied to  the  Shutter  coils.      ,

Pull ln Current may be  defined a8  the  minimum current
necessary to  reliably open  all  shutters.

Tbe  Bhottera  of the  BL-337 provide  a  convenient  method of
opening  or  shorting waveguide  lines  at low power  levels,
transmitter po     i  kw.    They  are  not intended for  applications
involving the  Switching,   of high power  and  should be  open when-
ever high power  is  incident  on the  tube.

Unle8B  otherwise  Specified  all  low  and bigh  level  teBt8  are
to  be  made  with the  tube  8huttera  open.

Tcef= D\ r`4 t= N S \ C" a
A., a6/e
a+1 I/n
C. . 2J3_a  DIA. 2,  ' jo   ±a'O
E 450
F+ 3. 2JO DIA .  a. C .a tlio-32NF(4)+laiF.s
H */32 DIA  C4 ) I+OLt=SJ, 7/32  rrox,
K+. . 2, 5 a
L 13/4  r^AX.
r+I 2. Coo  .~`Ax.
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JANUARY   118,   1957

Ratings:
Transrnitter  po
Open  Circuit  lgnitor  Voltage

:i::::: :::::i: i::%eoc)
Pull  In  Current
HJlding  Current
18nitor  current

Recommended  Ignitor  Operating  Current

Test  conditions:                  Notes  2,   3

Packing:                                    To  be  specified

4.0
_700

180                      220

Ilo
60                      160

loo                    200
150   LLAdc   (Note   8)

a

A

Shutter  Current:

Pull  ln  Current:

-----               *Holding  current:

4.18.1                      Ignitor  Ignition
Tlme:

4.18.  2                     Ignitor  voltage
Drop:

4.18.  4.2                Insertion  Loss   (I)

4.18.4.  2                Insertion  Loss   (Z)

Note  5

Ebb=700Vdc;
Rl=5.  5  Meg.

Ii=100HAdc

F = 5 6 5 0 ± I 7oM c ;
Ii=O+Adc

Shutters  Closed,
*F=5395Mc;
*F=5450

F=5650
*F=5825
*F=5905Mc.

F=5395Mc.
F=5450
F=5650
F=5825

F = 5 9 0 5 M c;
'o-= i,  o5 Max.

F=5650±17oMc;

po=70±107okw;
tp    1=1.  0±0.15LLS;

tp   2=0.  5±0.15H.S;

prr=1000;
11 = 10 0 L,Adc ;

J=1.1omax.

See  Flat
Leakage  Power

F=5650±17oMc;

po=3oo±io7acw;
tp=l.  0±0.15HS;

prr=1000;
Ii = 10 0 HAdc

Te st                                      Conditions                                      Min.        Max.

Arc  Loss:                            F=5650±17oMc;                                ---           0.  8  db

po=4kw;
tp=l.  0±0.15   rls;

prr=1000

Temperature
Cycle..

Life  Test  (1)

Life  Test  (Z)

Life  Test
(i   and  2)
End  Point

F=5650±1%Mc;

pO=7O±i07acw;
tp=l.  0±0.15   HS;

prr=1000;
Note  6

cps=10  max;
Group  D;
Nc)te   7

F=5650±5%Mc
po=3oo±io7acw;
tp=l.  0±0.15LIS;

prr= i 000;
Ebb=-700Vdc;Ri=2.  7meg,
Group  D

Insertion  I.os§   (I)              Li:   ---          0.8db
Insertion  Loss  (2)             Li:  40             ---db
dt  F=5650
Flat  Leakage
Power;                                       pf:   ---           100mw
Spike  Leakage
Energy;                                       Ws:   ---0.35erg
Recovery  Time                         t:  ---              20  ~-s

References  and  notdtions  are  from  the  latest  issue  of  Milita.I.y
Specification,   Electron  Tubes,   MIL-E-I.

The  shutters  of  the  BL-350  provide  i  convenient  method  of
opening  or  shorting  waveguide  lines  at  low power  levels,
incident  peak  power  less  th`in  i  kw.     They  are  not  intended for
cipplications  Involving  the  switching  of high  power  a.nd  should
be  either  open  or  closed whenever  high power  is  incident  on
the  tube.

Unless  otherwise  specified all low  and high  level  tests  are  to
be  made  with the  tube  sbutters  open.

Tbe  shutters  Shall be  held open  during  vibration by  tbe
specified  Minimum Holding  Current.   Vibrate  along  a  line
p3rJllel to  the  axes  of the  sbutters.    Insertion  Loss  test  set
up  Shall  be  used with the  unit under  test mounted on  the  vi-
brator  in  such  a  manner  thaLt  a  standard waveguide  section  of
Similar  geometry may be  substituted  for  the  shutter  t`ibe.     The
modulation  (ALi),   due  to  vibration,   shall  not b_e  greater  with
the  shutter  tube  in the  line  than with the  waveguide  8ecLion.
Tubes  shall  meet au  applicable  requirements  of this  specifi-
cation  after vibration.

The  current  required to bold the  shutters  open  shall be  within
the  specified limit when the  tube  is  subjected to  a  hammer
blow,   G=15,   directed  a.long  a  line  parallel  to  the  axes  of  the
shutters  and  against that  Side  of the  tube  which  is  directly
opposite  the  side  on  which  the  shutter  coils  aLre  mounted.

Wben  the  metal  short  is  replaced by the  tube  the  shift  in the
position  of V. S. W.   minimum,   away from the  magnetron,   shall
be  within  the  specified  limits.

28Vdc  pulses  are  a.pplied  to  the  shuttel.  coils.     Eacb  time  the
shutters  open  a  low level  signal  goes  through the  tube  and  iB
registered by a  counting  circuit.     At the  end of this  test tbe
number  of  signals  registered  should e.qual  the  number  of pulses
applieci  to  the  shutter  coils.

(oyer)



Series  Resistance  (Ri)=     Ebb-Ei
(Megohms)

Ebb  =Open  circuit  supply  voltlge
Ei=Average  (center)  ignitor  voltage  drop

At  least  0. 5  megohms  of  the  total  should  be  locdted  as  close
as  possible  to  the  ignitor  top  cap  to  prevent  oscillation.

ninmELui!    fauHrdE==

L-
£outpu"1ange

•6--_±tIT

\Q` ~-,                    I

®

Note   1g-Use   I  tif   250V
capacitor  acr`oss   shutter
leads   to  reduce   sul`ge
voltage   on  opening   switch

Note  2:-Exhaust   tube   not
to  extend  beyond   flange.

henol   "AN"   Connector
2A-12S-3P-115-659
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BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  AA^SSACIIUSETTS

MARCH   20,   1957

Dimensions:       Per  outline

Ratings:
Operi Circuit Ignitor  Voltage
lgnitor  Current
Shutter  Circuit  Voltage
Shutter  Circuit Resistance  (250C)
Pull ln Current
Holding  Current

Test  conditions:       Notes-2,   3

Pack  in  Sealed  water-vapor-proof bag.    If opaLque  bag  i.  u®ed the  t`ibe  type
number  Shall be  stamped thereon.

4.  5                      Holding  period:            t=168 hour.

4.  9.18.I.8     Cartonl)rap:                  (d);  Paickage
Group  I;
Cartob Size  J

-----              * Vibration:                        Cycleo=  I;
F.  5cpB  to
F=   500cp®;
G=   15;
Shutter Curr.nt
=60mAdc;
t=  5  min.   (mLL);
Note 4

A

A

4.  18.  IL  I  **  Fz'.q`iiency
I.mp.r.tor.
Effect:

I.18.16        *Pr...ure
OperatloD=

4.18.17.I       Temp.raturc
Cycle:

4.18.17. 2        Temperat`ir®
Cycle  Lil.:

Shutter Current:

P`lll ln C`Lrrcnt:

r=  0375±o.  i*Mc;        AF: a             -zoMc

45 pei  (,b,. )

Ciro`xp  D                     cyci.i]  : 5o            ---

Shottcr  voltage                   I :  127         156rnAdc
=   14Vde

I  : ---         130m^dc

I : ---        6omAdc

t  :---          5eec.

4.18. 2              Ighitor                              li:loouldc                         Bid: 200         400Vdc
Voltage  Drop:

4.18. 3            *Igritor                                                                                 li  : ---         60jiAdc
O.cillation:

4.18.4.I           Imertion  Lo8B  (I):      F=  9375±O.1%Mc.           Li   :  ---           I.  50db

4.18.4.I       *h8ertionl.og8(2):     F=  8490±0.I*Mc:
F=  9600±0.  I*Mc;
Note  6

4.18. 4.I           in8ertion  Lo®8  (3):  *F=  8490Mc
F=  9045

*F=9600Mc;
Shutter
Closed

4.18.  5.I           Ignitor
Interaction:

4.18. 6                Tuning  Range:

4.18.13.  I  **LoaLded  a:

Ii--|00utdc

Note  7

Leakage  power:            F=9375±l.0%Mc;      Po/Du:  ---
po=10±107ckw;
ty =0.  5±0 .  05LLS ;

prr=1000;
Ii=100HAdc

Life  Test  (I)

Life  Teat  (2)

I,ifc  Teat
(  1  and  2 )
End Point:

F = 9 3 7 5 ± I . 0 7" c ;
po = 10± 10 %kw;
tp =0 .  5±0 .  5 LJ-8 ,

prr=1000;
Ii=100LLAdc

cps = 10max.  ;
Group  D;
Note  8

F9375±1.07.Mc;
po=30kw  (min. );
tp=l.  0±0.  ILLS;

prr=looo;
Ii=loo  rAdc;
Group  D

at  F=9045Mc;                      Li:  40            ---db
lgnitor Inter-
action;                                  ALi:   ---          O. 5db
Lealcage  power        Po/Ihi:  ---         35mw

ReferenceB  and notatiozi.  are from the  lateet ie.ue  of Military
Specific.tioa,   Electrofl Tube®,   MIL-E  I

Th.  .butter  of tzie  6565  (BL-313)  provide®  a  convezLient method
Of opening  or  Bhorting  wa`ieg`iide  line®  at low power  level.,
incident peak power le..  than  I  kw.    The  .tiuttcr  i. not  i]itendec
for aipplication.  involving the  .witching of hlfh pow.z' md
•hould be eitber o|ien or clo.ed when.v.I high power i. inclded
ozi th.  tube.

Unleu oth.rwl.e .p.cifi.d .Ll low I.v.1 and hL8h 1.v®l te.t.
ar. to be  in.de with th. .butt.I Of tbe B1.-313 op.A.

Note 4:      Vibrate along a line parallel toJhe all. of tbe.hutter.    In.crtlon
I-o.. t..I .et-\xp .hall be u.ed with the `init und.r te.t mounted
on the vibrltor in .uch a in.nner that . .tanda.rd w&veg`Lid. .ec-
tion of elmilar geometry in.y b.  .abetltutcd for th. .butter tube.
Th. mod`ilatiozi (All),  due to vibr?tion,   eb.1l not be  gr.atcr  with
the .butt.I tube ln the line than with the mveg`iide ..ction.
Tube.  .hall meet all applicable  r®q`iireznen€. of thi.  .p®ciflcatiozi
after  vibraLtlon.

Note  5:       The c`irrctit rcqulr.d to hold the.butter open.hall b. within the
•pecified limit wh.a th. tube i.  .ubjected to . hammer 1)low.  G=15,
direct.d along a lib. parall.I to the ari.  of th. .hutt.r and again.I
that  .ide of th. t`ibc on whicb the tuning .crew i.  mounted.

Note  6:       Thi-t®.t i.  a ch.ck on th.  turfug mechani.in of th. tube.    IgBor®
In.®rtion I-on  ..ctlon Of th. .p.cified referenc. |nd apply re--d€r.

Note  7:       Th.  tube.hall cover. mihim`zm tunlzLg  z'.age of from 1...  thizi
8490Mc.  to nor. than 9600Mc.    No tube .hall requlr.I... than 5
compl.tle turn. Of th. t`inhg .cr.w to cover thl. rang..

Not. 8:       14 Vdc put... ar. appll.d to th..hu±tor con.   I.ch tim. th.
•hotter openl.  . low 1.vel .lpal 8o.. thro`igh th. t`ib. and it
I.g1.t.I.d b7 . counting clrcult.   ^t th. .zed Of thl. I..t th. n`im-
I.r Of .1p.1. received .ho`ild equal th. n`imber Of p`il .... apll.d
to th. .butt.I con.

(over)
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Dlmenslons :        Per  Outline

Ratln88 :

Transmitter  po
Open  Clrcult,   Ignltor  Voltage

!E:::::  gi:::::  ¥::?a[25oc)
Pull  In  Curl`ent

n

a

4250
-650           ---

Holding  Curr.ent
Ignltor.  Current

Recormnended  Ignltor  Operating   Curr.ent

Test   Condltlons:     Notes   2,   3

Packing:     To   be   speclfled

180             220
ilo          ---
60             160

i:8o 4Ad:°°di3g:  8)

Ref .                   Test                               Condltlons

3.I                     Quallficatlon         Required  for  JAN
Appr.oval :                    Marking

4.5                       Holding   per.1od:      t=168   hr`s.

4.9.18.i.8     Carton  Drop:             To  be   specified

tlvlbratlon :                Cyc les=l ;
F=5  eps   to
F=500   eps;
0=15;
Shutter'  Curr.ent
=60   mAdc;

i::emin,
4.18.17.i       Temperature

Cyc le :

Shutter.  Cur.rent     Shutter  Voltage
=28  vac

Pull  In  Cur'rent    ----

4.18. 4. 2          Insertion
Lo8|  (I)

4.18. 4. 2          In8ertioa
Loe8  (2)

4.18.  5.I          Ignitor  lat®r-
actioa:

4.18,I              lgziitor lgnltlon
Time:

4.18. 2               Ignitoz'  Voltage
I)rep:

4.18.11            Flat 1,®akag.
Poser:

Note  5

6: I. 05 max. ;
F=  8490  Mc.
F3  8565

*F=  8650
*F=  8740
*F=8830
*r=  8920

F=  9000
*F=  9090
*F=  9180
*F=  9280
*FI  9380

F=  9487

Fi:19o:JiMd:,

F:  9000Mc;
Ii=OJIAdc

Shutt®r8  Clo®ed;
*F.  e49O Mc
*F.  a565

r=  9000
*F=  9487
*r=  9578Mc

li=ioojLAde

Ebbs-700Vdc;
Ri=5.  5Meg.

Ii=100Jindc

F=  9000Mc;
po=40±|Oth':
tpl=|. 0±0.15pr:
tp2-a. i±O.15Ju,
pr's,looo;

ii-7ll.0l==:

I:127      156mAdc

I:---     1lomAdc

I  : ---        6OmAdc

A Li  : ---

t  :---          5.a,oc.

Eid : 2OO        3apvdc

p£   : ---        30m'

BOMAC  L^BOR^TORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

DECEMBER    14,   11956

4.11

1`if. I..t (I):

L1£e  Te.t  (Z):

Life Telt
(1  and  2)
End Poht=

See Flat Leakage
Poser

r=  9000Mc;
po=40± I o"w;
tp=|-0±0.15pe;

=:,I:::1O=.;
Note  6

WB:  ---           O.30erg

---      ±0.007in.

F=  9000Mc:                                    ---          O. 8db
po=4kw;
tp= I. 0±0.15,a;
prr=|000

F=  9000Mc. ;
po=200kw:
tp= I. 0±0.  15pr ;
prr=looo;
Ii=|OQPAdc

cp.=lomaz. ;          Cycl..:50, 000      ---
Grotp I);
Note  7

F]  9000Mc;                          t  :  500         ---hr..
po=2oorw (min);
tp= 1. 0±0.  |try.,
prr=looo;
Et).b=-70Ovdc ; R1=2 . 5  meg
Groap D

R®co`rery  Time:                t  : ---         lop.
rlat I..akage                  pf : ---        30mv
Pove,;
Spike I.eal&g.                 W.: ---        O. 35  erg
En.rgy:
ln-.rtloD Lo..  (I)i       Li  : ---        O. 9db
b.ertion Lo.a  (2)         Li  : 40          ---db
.t r=  9000Mc.

Note  I:     References  and  notatlon8  are  from  Mllltary  Speclflcatlon,
Electron  Tubes,  MII,-E-i

Note  2:     The   Bhutter8  of  the  6593   (EL-3lo)   provide  a  convenient

¥:::d}:€e:g:ni¥k°i:::r::3:tv2¥#?lain:;n:=a:a:oW
intended  for  appllcatlon8  lnvolvlng  the  Bwltchlng  of  hlgn
power  and  should  tte  e|thel.  open  or  6loBed  whenever  high
Powez`  18  lnoldent  on  the   tube.

Note   3:     UnleBB  other'iirl8e   Bpeclfled  all   low  and  high  level  tests
alie  to  be  made  with  the  tube  shutters  open.

Note  4:     Vlbr.ate  along  a  line  par.allel  to  the  axes  of  the   BhutterB
Insertion  loss  test  Set-up  Shall  tieused  with  the  unit
under  test  mounted  on  the  vibrator  ln  Such  a  manner  that

:u::::€:€8dv?::8¥±:es£::t::nt3:e?±m#:rin8::I::%nm?XL:i,
due  to  vibl`atlon,   Shall  not  be  greater.  with  the  shutter
tube  ln  the  line  than  with  the  wavegulde  section.     Tuties
Shall  meet  all  applicable  I.equlrementB  of  this  Bpeclfl-
catlon  after  the  vlbratlQn  test.

Note  5:     The  cur.rent  nequlred  to  hold  the   BhutterB  open  shall  be
wlthln  the  speclfled  llmlt  when  the  tube  ls  subjected  to
a  hamer  blow,   0=15,   dll.ected  along  a  line  par.allel  to-
the  axes  of  the  Shutters  and  agalnBt  that  81de  of  the
tut>e  which  ls  directly  opposite  the   Bide  on  which  the
Shutter  collB  are  mounted.

Note  6:     When  the  metal  plate   ls  r'eplaLced  by  the  tube,   the  pool-
tion  of  the  V.S.W.   mlnlmum  of   the  flat  portion  of   the
pulse   Shall  be  0.0321nch  further  from  the  magnetron
wlthln  llmlts  specified.

Note  7:     28Vdc  pulses  are  applied  to   the   Shutter.  coils.     Each  time
the   Shutters  open  a  low  level  81gnal  goes  through  the
tube  and  ls  r`eglstered  by  a  counting  clrcult.     At  the  end
of  this  test  the  number  of  signals  reglstened  should
equal  the  n`mber  of  pulses  applied  to  the  shutter.  coils.
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Note  8:     The  recommended  lgnltor  operating  curl.ent  ls  for  a  tut)e
with  an  average  lgnltor  voltage  drop.     The  following
formula  should  be  used  to  detemlne  t,he   value  of  the

Series  Re818tance   (R1)=  =E5o=  ` ...- a-.-"
where  Rl=Total   series  r.e81stance

EBE=2E::ag:I?a::t::?pi:nI?::a5g|tage  drop

At   least  0.5  megohms  of  the   total   should  be   located
as  close  as  possible   to  the  lgnltor  top  cap  to  pl`event
osc 1 llatlon .

Ebb-Ei   (megohaB)

Not®!-Elh_.u.t   .t.in  not  to

i:::n!h::¥/3.?.n8.

I  --E.  i

Rc'£ - Dlaen81on^* 1 . 875 i.015
8# 1. 352 ±.005
C jFi81.i695i   mill

4   Holes   Eh.   Flf[.
D** 1.156 ±,015  Bad.
Ei,* I.474 I.005
F-" I.875 i.015
GitJ, 0.Ilo ± . 0 10
Htffi 1.125 mx,
J I.976 ±.010
Ki} 1 . 5cO mx,L" .'.«. Max,
MJ, 1 . 500 rthx ,
N" 0.281 mx.
Pit+ 0.250 D1,,   Nom,
Qj, I. 375 M,x,

®



Dlnenelotng I           Per  outlln®

ha¢|ng. ,
"-tter pO
Open  Clz.cult  lgnltor  Vol¢&ge
Altltudo

Pac)dngl    to  be  .peclfled

£±P.          E±        APEirox.
I               250               ---kw

-TOO------Vac
---        10, 000           ---ft.

0 . 60Adc
1 . 8Ow
3'6Ow

O.bTA8io

i:!3#

B±£.   (Note  5)      !±!±                     Condltlone
3.1                    Qu®11flcatlon           Required  for  JAN

Approval 2                    Xarldng

4.5                   Holdlrig  perloa!       t.168hri.

4.9.18.1.8     Carton  zfaop!               To  be
•peolfled

4.9.19.2    ..Vlbratloni                 a-lo,  Note  6

4.18.18          Voltage  standing    Shut€ers  open;
Wave  Ratio I                -=l.05maJc. ;

F2-   9cOO

:::   %i:

ly.18.4.2         InBertlon
LOB.    (1),

4.18.4.2      .nBertlon
IoBe   (2),

4.18.5.1         Ignltor  Inter-
actlonl

8hutterB  Open;
F=F2
11=qudc

Shutteri  Clo.ed;
p.    849oke
r=m
F=F2

5F3957enc;
I1.qudo

A

a

A

di---
dr:---
cr: - - -
a.:---
a.i - - -
cr:---
J3---
C,..---
a...---
01---
dr:---
drl---
dT:---

L1,--- a . 7db

L1140            ---db
Ll loo          ---db
L1140           -~db
L1140           ---db
Li l4o          --rdb

!}:±8#d8pen;       AIJ1!---        o.2db

4.18.1             Ignltor  Ignltlori    Ebb.  -700Vdc;
Tine I                             R-5. 5neg.

4.18.2            Ignitor  volt;nee      E:;:Oprda;
frop ,

4.18.11           Plot  I€alcnge
Power I

4.18.10           Spike  leatcage
merev1

4.18.31            PoBltlon  of
Short :

4.18.28             Arc   I®BB!

Shutters  Open;

!f¥is%¥S:;
:1::prEL:
See  Flat
LeaJnge  Power

Shutterl  Open;

!¥ii±#fEj.,
Fo::.:Qnar.;
Shutters  Open;

ii¥i£8.15p"

t ,---         5 . Ooec .

Eia : 2oo         375vdc

pf I---        4Ou

VB I---          O. 30erg

---     ±O.0071n.

---         0.8dt'

ty.18.15.1     -RecoveryTlme!          S:;;2?era  Open;               tl---19118

:f:::£:15p„
I1=Lqudc;  Note  9

I)OMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS

AUGUST   2,   1956

ES£.   (Note5)     ±
4.18.17.1       Temperature

Cycle:

4.11                   I,1fe  Teat:

4.11.4              I.lie  Test
md  Point:

u.11

Shutters  Open;
F=F2;  ,

r:!rii:15yB;
5=:8#dc;
Notes   10,   11

inn,       Bhi.

t :500         ---hrf).

E:::v=ryife;       pZ::::     3#
Power;
Spike  Leakage              VB I---         O.35erg
mereF;
m8ertlon  I,o8s(I)     I,1i---         O.7db

Note   12;                  Cycle8150,OOO     ---
op8 . -10max . ;
Group  D

Note  1:       The  8hutterB  of  the  EL-320  pl.ovlde  a  convenient  method
of  opening  or  Bhortlng  wavegulde  11ne8  at  low  power
levels,   tl`onBml€ter  po<llcir.    They  are  not  intended
for  applloatlono  lnvolvlng  the  .wltchlng  of  high  powez.
and  Should  remain  op.n  during  high  power  tram.nl8.ion.

Note  2!       RatlngB  apply  when  6Vdc  18  applied  dlreotly  acroBB  the
Shutter  coll9.

Note  3:     £E8r::L¥:S:gt°6%A£:cL:en:::::8k°8:nh:£:  :£u:t:;:n.
me  latter  condltlon  my  be  ot)t&1n®d,  onoo  the  .huttor.
are  open,  ty  n®an.  of  a  relay  ln.ez.ted  dropping  r®-

&::t°;iroE:apDft:LL#:r#:3¥€a::®±::£hDi8##¥n°f
per  coil  vlll  be  about  O.24V  and  for  the  iyl€en,  2  ooll.
1n  Berlee  vlth    a  17  ohzb  re.18tor,  &pproxlmt®.  1.3y.

Note  4!      Ratlng8  apply  when  6Vac  11  ap|)lied  dlr.ctly  acro..  th.
Shutter  coll®.

N°te 5!     Eie::::::®hb¥,n¥i:P:,ieco¥Be#±;5¥ Speclflo&€1on.

yote  6:      rmlng  thl8  tebt  the  lgnltor  electrode  Should  not  Bhol-t
to  the  tube  body  and  the  8hutterB,  which  ere  held  open,
Should  not  partially  or  fully  cloBe.

Note  7:      With  the  lgnltor  clrcult  a81n  Figure  46  of  Mn-E-lB,
the  lgnltor  volta`ge  drop  8hall  be  nea8ured  after  the
tubes  flre8  with  a  high  re8iBtance  voltmeter,   20,000  ohms
per  volt  or  gz.eater,  and  Shall  be  wlthln  the  llmltB
Bpeclfled.

Note  81       lrhen  the  metal  plate  ls  replaced  by  the  tube,the
posltlon  of  the  V.S.W.  mlnlmum  of  the  flat  portion  of
the  pulse  Shall  be  0.065  inch  further  from  the  nagnetron
wlthln  the  llnltB  Bpeclfled.

Note  9!      The  recovery  time  shall  be  neasurod  after  thlI.ty  minutes
of  operation  under  the  condltlonB  Bpeclfled.

Note  10:     Thl8  teat  8hall  be  conducted  vlth  the  in  tubes  mounted
ln  a  rat-race  duplexer  under  the  condltlonB  Bpeclfled.
mere  Shall  be  no  arclng  acroBB  the  front  face  of  the
window  during  thlB  teB€.

Note  11!     6Vdc  la  applied  directly  acrosB  the  Bhuttel.  coll8
dul'1ng  the  8peclfled  time.     The  BhutterB  E]hould  be  ln
operating  condltlon  after  thl8  test.

Note  12!    6Vdc  pul8e.  are  applied  to  the  i)hutter  coil..     Each
time  the  Bhutter8  open  a  low  level  Blgnal  goel  through
the  tube  and  la  I.eglBtered  by  .  counting  clrcult.    At
the  end  of  thl8  te.t  the  n`m.ber  of  elgnaLIB  reglf)tercd
8hould  equal  the  nuntiel.  of  pul8oB  applied  to  the  Eihutter
coil, ,
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When  the  8vl¢ah  ls  open,   the  relay  ls  not
energized  and  the  re818tor,   approxlJbately  17
om.,   18  ahorted  out  of  the  clrcult.  When  the
girltch  la  closed,   the  power  Supply  voltage  18
applied  &croa.  the  Shutter  collB  and  relay.     A
811ght  delay  ln  the  relay  clroult  re8ult8
1n  the  Bhuttcr.B  opening  befor`e  the  relay  contact
Jump.  fr.on  A  to  8.     The  dropping  reB18tor  ls
nov  ln  aerleB  vlth  the  Shutter  collB  cauBlng  the
oper&tlng  curI`ent  ¢o  drop  to  the  deBlred  holding
current .

Note:-E=hau.t   8t®n  zmi®t

::®°:i::dL7:I:rd flang.

Ref. Dlmenslon
A Sl81.1695l   Th.   4   Holes
8*# 15/8
C* 1.220   ±-005
Txp 1  I/16  Rid.
E 1hi,
F* 1.280   i.005
G" 15/8
Hm 3/32
J 1.555   I.010
K 9/32   HaJ[,
I, 1   1/8   hihJc,un 0.250   Dla.   Nom.
N, 1  E/,8  mx,
P J'8-32   NC        4   Holo8
Q* 1 5/8 ".

®
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®

a

Dirnen8ionB:   Per Ouine

Mo`inting:          Note  3

Ratings ,
Transmitter po
open circuit Ignitor  voltaLge
Shutter  Circuit Voltage
Shutter  Circuit  ResistaLnce  (Z5°)
Pull ln Current
Pull ln Current
Holding  Current
Holding  Current
Ignitor  Current

Nom.
---kw
---  Vdc
6V(acdc
5. 0  ohm
----AdT
---mJhaL
---mAdc
---mAde
---mAd¢

Recommended Ignitor  Operating  Current  150H.Adc  (Note  16)  each  electrode)

Test  Conditions:    Notes  2,  3, 4, 5;    See  Test  Circuit  ''A"

Packing:    To be  specified

4.18. 4. 2        *Duplexer  Logs
(I):

mplexer Lo8B
(2),

F=  8490Mc.
F=  8565

*F=  8655
*F=  8745
*F=  8835
*F=  8925

*F=  9387
F=  9487
F=  9578Mc;
Note  6

F=  8490Mc.
F=  8565
F=  9000
F=  9487
F=  9578Mc;
Ii=looHAdc  on
each  electrode;
Note  7

Shutters  Closed;
*F=  8490Mc.
*F=  8565

F=  9000
*F=  9487
*F=  9578Mc;

Note  7

F=  8490Mc.
F=  8565
F=  9000
F=  9487
F=  9578Mc;
Note  8

Ebb=  -700Vdc;
Ri=4,  OMeg;
Note  9

Ii=100HAdc
Note  9

F=  9000Mc;
po=40±10%w;
tp I = I.  0±0.  I Lla ;

tp2=0.  5±0.  05HB;
prr=1000;
Ii=100LLAdc   on
each  electrodei
Note   10

BOAAAC  LABORATORIES,  INC.  -  BEVERLY,  M^SS^CHuSETTS

July   9,   11956

*Arc  Lo88:                           F=  9000Mc;

po=4o±io7acw;
tp=l.  0±0.  ills;

prr=1000;
Note   11

Life  Test  (I):

Life  Test  (2)

Life  Test
(1   and  2)
End Point:

F=  9000Mc;
po=Z00±107*w;
ty=l.  0±0.  lprs;
prr=1000;
Ii=looHAdc  on
eaLch  electrode;
Note   12

F=  9000Mc;
po=40±10%kw;
tp = I.  0±0 .   I LLS ,

prr=1000;
Note   13

cp s = 10-ax ;
Group  D;
Note   14

F=  9000Mc;
po=200±107usw(min.)
tp=l.  0±0.  ILLS;

prr=1000;
Ebb=-700Vdc;  Ri=Z. 8meg.
each  electrode;
Group  D;  Note   15

Recovery  Time;                  t   : ---          lolls
Flat Leakage
Power;                                 pf   : --~         20mw
Spike  Leakage
Energy;                                  Ws  : ---.  15erg
Duplexer  Loss  (I),         Li   :---          1.2db
aLt  F=9000Mc;
Duplexer  Loss(Z),           Li   : 40            ---db
at  F=  9000Mc.

References  and notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

The  shutters  of the  6599/  BL-322 provide  a  convenient  method
of  opening  or  shorting  waveguide  lines  at low power  levels,
traLnsmitter po < I  kw.    They are  not  intended for  applications
involving the  switching  of high power  and should be  open or clog-
ed whenever high power  i8  incident on the  tube.

A  suitable  gasket  sliould be  bolted between  each flange  of tile
tube  and its  mating flange.    See  attached drawing  of Ma,ting
flange,   dated  11-10-54.    Two  gaskets  shall be  furnished with
each  tube.

Each Short-Slot Hybrid  Junction used,   at  aLll  specified frequen-
cies,   should have  aL  V. S. W. R.   of less  than  I.12  an  even  Power
Split  within  ±0. 25  db,   a.nd  aL  minimum  of  27  db  Directivity.

Note  9:

See  Test Circuit  "A"
Attacb a low level load,   a-=1. 05max. ,   to arms  M,   R and
L.    Tben the  V. S. W. R.   looking  into arm A  Shall be  within
the  limits  specified.

See  Test  Circuit  "A"
A low level  load,   a-=l. 05max. ,   on  arlns  M ancl  L.    A low
level  Signal  in arm  A i8  detected at arm  R.

See  Test  Circuit  "All
Isolation  is  the  db  difference  in power  transmission between
arms  R and M,   where the  detected I)over at arm M is  the
specified attenuation doll/p from  arm  R when a low level  signal
is  fed into arm A and detected first at arm R and tben a.t arm
M.     Keep  a  low  level  load,   ®=1. 05maLx. ,   on  all  empty  arms.

MeaL8ured  separately for  eacb  ignitor  electrode.
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See  Test  Circuit  "A"
Trangrnitter po  in arm  M;  a highlevel  load,   a-=l. 07max. ,   on
a.rm A;  a low level load,   a-=l. 07max.   on arm  L;  Leakage
Power  detected at  aLrni  R.

See  Test  Circuit  ''A"
Use  only one hybrid with its  gasket.    Transmitter po  in  arm
M;  a  metal  short  or  tube  on hybrid  output;  a  power  monitoring
device  followed by  a  high  level  load,   a-=1. 07max. ,   on  arm  A.

See  Test  Circuit  "A"
Transmitter po  in arm  M;  a  Birnulated  echo  and high  level
bad,   a-=l. 07max. ,   at  arm  A;  a  low  level  load,   cr=l. 07max. ,
on arm  L;  detector  on  .rm  R.

See  Test  Gil.cuit  ''A"
Use  only one  hybrid.    Transmitter po  in arm  M;  tube  a,nd
gasket  on hybrid  output;  a  high  l~`-el  load,
a-=  1. 07max. ,   on  arm  A.     The  V.S. W. R.   looking  into  arm  M,
shall be  within the  limit  specified.

6Vdc  or  6Vac  pulses  are  applied  to  the  shutter  circuit.     EaLch
time  the  shutters  open,   a  low level  signal  goes  through the
tube  and  is  registered by  a  counting  circuit.    At the  end of
this  test the  number  of  signals  received  sbould equal  the
number  of pulses  a.pplied to the  Shutter  coils.

See  Test  Circuit  "A"
Use  only one  hybrid.    Transmitter po  in  arm  M;  tube  aLnd
gasket  on hybrid  output;  aL high l.evel  load,   a-=l. 07  max® ,   on
arm  A.

The  recommended ignitor  operating  current is  for  aL tube  with
an  average  ignitor  voltaLge  drop.     The  following  formula
should be used to  determine  the  value  of the  required  series
re s i s tance .

Series  Resistance (Ri)  =L#i  (megohms)

where  Ri=Total  series  resistaLnce
Ebb=Open  circuit  Supply  voltage

Ei=  Average  (center)  ignitor  voltage  drop

At  least  0. 5  megohms  of  the  total  should be  located  aLs  close
a,s  possible  tc) the  ignitor  top  cap  to  prevent  oscillation.

L--.---.------T

Ref. I    Dimension
A `2.575    ±.015

8 *18(.1695)    Dr.
6   Holes

a 2.203   +.005   -.OcO   I
!1) 0.220   ±.010

a 3/64  Rad.
F 11.280    ±.004

'G 10.500    ±.005
H 0.070   ±.001I 1.950   ±.004
K 2.170   ±.006
L 0.120   Rad.   AODrox.,
M 0.753  +.cos   -.000
N 1.625   i.015

This  outline  used  for  following  tubes:-

BL-78,   BL-307,   6599/BL-322,   BL-35l,   BL-655

6796,   6601/BL-327,   6642/81,-GOO,   81,-335,

81,-341,   BI~339B]3L-649,   BI,-651H, BI,-686H

6647/ _BIj   604H ,   BI,-36oH

Magn?:Ton

TEST    CIEX=UIT   "A'

because  the  short-slot  hybrid  duplexer  ls
Byinmetl.1cal,   1t  may  be   set  up  for  testing  purposes
either  as  1  or.  2  without  any  appreciable  change
ln  its  electrical  character.1stlcs.

Load
(I.)

Maffiitron Input         Output
Flange      Flange

`\'C:`        Input   Flange

TtrTieiT
A

I++
I-©-L,9|

Receiver
(R)

I              Exhaust   tube  must   not

I            i:::n€hab:y:7g„flangea

iiE

Receiver
(R)

r-®L|



Dlmenslons :          Per  outline

Mounting:               Note   3

ffi;ter po Mln.               Max.               Nom.
i          Z55'          === kw

Open  clrcult  Ignltor  voltage             -700             ------  Vdc
28  vdc

a::::::8±:::i:#::::i:nee  (25°C)    -;6            I;6            looohas
Pull   In  Curr.ent                                               220              ------  mAdc
Holding  cur.rent                                               ilo               320              ---mAdc
Ignltor  Cul'rent

:::::::=gid  Ignltor  operating  Cu:°re°nt  15o2;3dc   (No;:-|#?each
Test   Conditions:   Notes   2,   3,   4,   5;      See   Test   Clrcult   ''A"

Packing:                      To   be   speclfled

3.i                    Quallflcat,ion         Required  for.
Appl`oval :                     JAN  Marking

4.5                      Holding   per.1od:      t=168  hours

4.9.18.I.8     Carton  Drop:             To  be   speclfled

-----              t.Vltiratlon :                 Cycles=l;
F=5cps   to
F=500cps;
G=15;
Shutter  Current=

110   mAdc;

i::em:n,
Shutter.  Current:   Shutter  Voltage

=28vdc

Pull  In  Current:   -----

JtHoldlng   Curr.ent:   Note   7

I:254      31lmAdc

I:---      220mAdc

I:---     |10mAdc

4.18.18              Voltage  standing           F=  8490Mc.                              or  :  ---
F=   8565                                            a-:--~

*F=  8655                                          a  :~--
*F=  8745                                          or  :---
*F=   8835                                           a-:---
*F=  8925                                             or   :.__

F=9000                                            a-:---
*F=  9087                                           a-:---
*F=  9187
*F=  9287
*F=  9387

F=  9487
F=  9578Mc;
Note  8

4.18.4.2         *DuplexerLOB8(I):        F=  8490Mc
F=  8565
F=  9000
F=  9487
F=  9578Mc;
[£=]°quAdc  on
each  electrode;
Note  9

4.18. 4. 2          Duplexer  1,oB8  (2):      Sbutters  closed;
*F=  8490Mc
*F=  8565

F=  9000                                  Li   :40
*F=  9487                                  Li   :40
*F=  9578Mc;                          Li   :40

Note  9

F=  8490Mc                                       15             ---db
F=  8565                                               18             ---db
F=  9000                                            20             ---db
F=  9487                                             18             ---db
F=  9578Mc;                                      15             ---db
Note  10

Ebb=-700Vdc;                          t  :  ---           5. OBec
RI=4. OMeg;
Note   11

Ii=loorAdc;                      Bid    : zoo          375vdc
Note   11

F=  9000Mc;

po=40±10%kw;
ty I = I.  0±0.  I I-a ;
tp2=0.  5±0.  05HS;

prr=1000;
Ii=100tlAdc  on
ea.ch  electrode;
Note   lz
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4.18.10             Spike  Leakage                See  Flat
Energy:                           Leakage  power

4.18.  28            *Arc  I,os8:                            F=  9000Mc;

po=40±10%kw;
tp = I .  0±0 .  1 tJ-8 ;

prr=1000;
Note   13

4.11.4

Note   3:

Note   4:

Note   5,

Note   6:

Note   7:

Life  Test  (I):

I.ife  Test  (2):

I.1fe  Test
(i   and  2)
End  Point:

F=  9000Mc;
pO=2OO±i07acw;
ty = I.  0±0 .  1 H8 ;
prr=|000;
Ii=100HAdc  oa
each  electrode;
Note   14

F=  9000Mc;
po=40±10"w;
tp=l,  0±0.  ILLS;

prr= 1000;
Note   15

cp8=1omax;
Group  D;
Note   16

F=  9000Mc;
po=20 0± 10 %kw(min. ) ;
tp=l .  0±0.  ILLS;

prr=1000;
Fbb=-700Vdc ; R1=2 . 8  nieg .
each electrode;
Group  D;
Note   17

Recovery  Time;
Flat  I,eakage
Powel`;
Spike  ljeakage
Energy;
Duplexer  Loss   (I),

t:---          |O  JIS

pf:---          20  mw

Ws : ---. 15er.g
L|:---       i.2db

%:p:=293°],MOM:i   (2),        Li:4o          ---db
at  F=9000  Mc;

References  and  nc>tatlons  are  fr'om  Milltarv  Speclflca-
tlon,   Electron  Tut>es,   NIL-E-i

The  shutters  of  the  81,-324  provide  a  convenient

;::::di:S=:8:n::En::1::::t::€LW#:8u±£:yL:::Sn::  low
intended  for  appllcatlons  lnvolvlng  the  swltchlng
of  high  power  and  should  be  either  open  or.  closed
whenever.  high  power  ls   lncldent  on  the  tube.

A  suitable  gasket   should  be  bolted  between  each
flange  of  the   tube  and  its  mating  flange.     See
attached  drawing  of  Mating  Flange,   dated  11-10-54.
Two  gaskets  shall  be  furnished  with  each  tube.

Each  Shor.t-Slot  Hybrid  Junction  used,   at  all
specified  frequencies,   should  have   a  V.S.W.R.   of
less   t;ham   I.12,   an  even   Power  Split  within  ±0.25   db,
and  a  mlnlm`un  of   27  db  Dlr.ectivlty.

Unless  other.wise   speclfled  all  low  and  high  level
tests  are   to  be  made  with  the   tube   shutter.s   open.

Vlbl`ate  along  a  line  parallel  to  the  axes  of  the
shutters.     Duplexer  Loss   test  set-up  shall  be  used
with  the  unit  under  test  mounted  on  the  vlbl'ator
ln  such  a  manner  that  a  standal'd  waveguide  section  of

;:B::arT£:°:::uTa¥:¥nb?A::?;t±::t:8€;:r:€:o:?u:i:;i
not  be  gr'eater  with  the  shutter  tube  ln  the  line  than
with  the  wavegulde   section.     Tubes   shall  meet  all
requlliements  of  t,his   speclflcation  after  the  vlbratlon
test .

The  curr.ent  I.equired  to  hold  the   shutters  open  shall
be  within  the   specified  limit  when  the  tube  ls  subjec`-
ted  to   a  hammer`  blow,   G=15,   dlr.ected   along  a   line
parallel   to  the  axes  of  the   shutter.s  and  against  that
side  of  the   tut>e  which  ls  directly  opposite  the   side
on  which  the   shutter  coils   are  mounted.

Note  8:        See  Test circuit  "A".
Attach  a low level  load,   a-=l. 05max. ,   to  arms  M.   R  and  L.    Then
the  V. S. W. R.   looking  into  arm A  shall be  within  the  limits  speci-
fied.
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Note  9:        See  Test  circuit  ''A".
AIlow  level  load,   a=l. 05max.  ,   on  arms  M  aha  L.     A  low  level
signal  in  arm A is  detected  at  arm  R.

Note   10:      See  Test  Circuit  ''A''.
Isolation  is  the  db  difference  in power  tramsmission between  arms
R  and  M,   where  the  detected power  at  arm M  is  the  specified
attenuation  down  from  arm R when  a low level  signal  is  fed into
arm A  and  detected first  at arm  R  and then  at  arm  M.    Keep  a
low level load,   a-=l. 05max. ,   on  all  empty  arms.

Note  11:      Measured  separately  for  each  ignitor  electrode.

Note   12:      See  Test  Circuit  "A".
Transmitter po  in  arm  M;  a high level  load,   a-=1. 07max. ,   on  arm
A;  a  low  level  loaLd,   cr=l. 07max.  ,   on  arm  L;  Leakage  Power  de-
tected  aLt  arm  R.

Note  13:      See  Testcircuit  "A".
Use  only one  bybrid with its  gasket.    Transmitter poin  arm  M;
a  metal  short  or  tube  on hybrid  output;  a power  monitoring  device
followed by  a  high level  load,   a.=l. 07max.  ,   on  arm  A.

Note  14:      See  Test  Circuit  "A"
Transmitter po  in  arm  M;  a  Simulated echo  aLnd high  level  load,
a.=l. 07max.  ,   at  arm  A;  a  low  level  load,   o=l. 07max.  ,   on  arm  L;
detector  on  arm  R..

Note   15:      See  Test  Circuit  ''A''.
Use  only one  hybrid.    Transmitter po  in  arm  M;  tube  and gasket
on  hyt)rid output;  a. high  level  loaLd,   a-=l. 07rnax.  ,   on  arm  A.     The
V. S. W. R.   looking  into  arm  M,   Shall be  within the  limit  specified

Note  16:      28Vdc pulses  are  applied to  the  shutter  circuit.    Eacb time  the
Shutters  open;  a low level  Signal  goes  through   the  tube  and  is
registered by  aL counting  circuit.    At the  end of this  test the
number of  Bignal8  received  should equal  the  number  of pulses
applied to  the  Shutter  coils.

Note  17:      See  Test  circuit  "A".
Use  only one bybrid.     Tran8rnitter po  in  arm  M;  tube  and gaLsket
on hybrid output;  a higb level  load,   a.=l. 07max.  ,   on  a.rrn A.

Note   18:   The   recolnmended  lgnltor  opel.at,1ng  current   ls   for  a   tube
with  an  aver'age   lgnltor.  voltage  drop.     The  following
f'ormula  should  be  used  to  determine  the  value  of   the
required   ser.ies  I.eslstance.

Series  Resistance(R|)=  EESgEi  (megoins)

wher`e       Ri=Total   ser.1es   r`esistance
EE:=23::ag:I::::t::5p±gn¥:::a5:Ltage  dr.oP

At   least  0.5  megohms  of  the   total   should  be   located
as  close  as  possible  to  the  lgnltor  top  cap  to  prevent
o sc illation .

Ii+ote:-Outline   used   for   following  tubes

88:€/3±=%24,6g£:63E-6o4.

Antenna
(A)

TEST   clFrulT   "A"

Because  the  short-slot  hyttr.1d  duplexer  ls
symmetrical,   1t  may  be   set  up  fort  testing  pur.poses
either  as  1  or.  2  without  any  appl`eciable  change
ln  ltB  electrical  char.acterlstics.

(L)

Receiver.
(R)

Maffiitron

Q\Input  Flange

I

iTL± + +
+

I+I

iL±#i

LL#-J,

Re c e i v e r'
(R)

Exhaust;   tube   must   not

i:::ngh::y:7€„flanges
Tfay  be   on   either   side

Ref. Dimension
A-'*-::- 2.575   i-015
a,+ 1.085   ±.003
C J,8-32   NC

12   Holes
DLl::- 0.125   ±.015   Had.
E-:{ I.280   ±.004
F,t;`= i.625    ±.015
G   --.(- 0.leo   ±oolo
1t.,i::- I.500   Max.
J 1.555    ±.010
K* 3,000   ?,,Tax.
Tr)i i.6251i'bx.

o.43'7    I.fax.
0.250   Nom.

a,(- I.375   :(axc
L,(--,i 2.125   Max.
I? 0-065



Dimensions:    Per  Outline  I:

Ratings:
Transmitter  po
operi  Circuit  Igmtor  Voltage
Altitude

:E::::: 8:::::: X::t.ai:5oc)
Pull In  Current
Holding  Current
Heater  Circuit  Wattage
Heater  Circuit  Voltage
Heater  Circuit  Voltage  Frequency     F  380
Th6rrriostat  Contact  Current
Thermostat  cut  h  Temperature           4
Thermostat  cut out  Temperature        ---
Ambient  Temp.   Range  (non  opera.-
tional)                                                                        -60
Ignitor  current                                                loo

1. 5                        Holding  period:             t=168  hours

4.9.18.18         CartonDrop:                     (d)  Package

Group   i;
C,arton  Size  K

®

e

®

*Vibratic>n:                            F=  5  to  55cps;

0.035   in.    (total);
F=55  to  500cps,    G=5
Note  2

4.18.4.Z        *Insertion  Logs(I):       Sbutter8  closed
Fo=  8490Mc.
F`1=   8565
FZ=  9000
F3=  9487
F4=  9578Mc.

4.18.4.2           Insertion  Logs(2):        F=F2;
Ii=Ot`Adc

BOM^C  L^BOR^TORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

AUGUST   8,  1®57

Ebb=  -7Oovde;
Ri=5. 5  Meg.

Ii=100tlAdc;
Note  6

F=F2;±5%
po=40=lo"w;
tp I = I.  0±0.  15LLa ;

tpz=O.  5±0.15HS;
prr=1000;

±=,:O,OoHmAadxc.:

See  Flat
Leakage Power

F=F2±57®
po=40±10"w;
tp=l.  0±0.15tl8;

prr=1000;
or,  =1.  Ion?x.  ;
Note  7

Arc  LOBS:                             F=F2;±57®.

po=4.  Okw;
ty=l .  0±0.15H8;
prr=1000;

4.18.15.I         Recovery  Time:            F=F2;±57o

po=1Ookw;
tp=1.  OcO.15Li8;

prr=1000;
Ii=10OHAdc;

Note  8

Life  Test(I):

Life  Test(2):

Life  Test(1)
End Point:

Life  Test(2)
End Point:

F=Fz;as7®
po=100kw;
tp=l.  0±0.15LLS;

prr=1000;
Ii=100H.Adc;
Groun  Di Nat£_Q

cpB=10  max.  ;
Group  D;
Note  14

Recovery Time;
FlaLt  Leakage
Power;
Spike  Leakage
Energy;
Insertion  Logs

References  aLnd notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

The  keep-alive  electrode  Shall not  Short to  the  body during
this  test.    There  Shall be no  intermittent operation of the
thermostat  contact8.

The  tube  Shall be  Subjected to  18  impact  shocks  of  15G,   each
Bhock  impulse having  a time  duration Of  6±1  milli8econd8.
The  Shock  .h.u be applied in the follo`Iring direction.
(a)  Vertically,   3  BhockB  in  each direction.
(b)  Parauel to  the  major horizontal  aLxiB,   3  8hocka  in each
direction.
(c)  Parallel to  the  minor horizontal  aLxiB,   3  f]bocke  in eacb
direction.
The  difference  in operation before  aLnd after  tbe  Chock test
®hall not exceed the  limit.  .pecified.

The tube  Bball be placed in a chamber having a temperaLture
and relative humidity of    55°C and 90% respectively.    The
teat  conditions  8ball be maintained for 72 hours.    At tbe
conclusion of thi-period,   the t`ibc  Bhall operate without de-
gradation of tb. limit.  Elp€cified.
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:::gteubseh£:::8pLLa°c:ndcFnesa:frL¥:dvec8huaLiebeerrd.e5n5d5::frT°h=:haecrhmo.
stat  should  operate  within  the  limits  specified.

With  the  ignitor  circuit a8  in  Figure  46  of MIL-E-1C,   the
ignitor voltage  drop  8haLll be  measured after the  tube  fires
with  a higb  resistance  voltmeter,   20, 000  ohms  per volt or
greater,   and  shall be  within the  limits  Specified.

When the  metal plate  is  replaced by tbe  tube,   the  position  of
the  V.S.W.       minimum  of the  flat portion  of the  pulse  Shall
be  0. 065  inch further  from the  magnetron,   within tbe  limits
specified.

Tbe  recovery time  shall be  measured  after  thirty minutes  Of
operation under  the  conditions  specified.

This  test  Shall be  conducted with the  TR tubes  mounted in  a
ratra.ce  duplexer under the  conditions  Specified.    Tbere  Shall
be  no  arcing  across  the front face  of the  window during this
test.

The  recommended ignitor  operating  current  i8  for  aL tube  with
aLn average  ignitor  voltage  drop.     Tbe  following formula  Should
be used to  determine  the  value  of the  required  series  re-
sistance.
Series  Resistance  (Ri)=Ebb-Ei    (Megohms)

15o

where  Ri  =  Total  series  resistance
Ebb=Open  circuit  supply voltage
Ei=Average  (center)  ignitor  voltage  drop.

At least  0. 5  megohms  of the  total  Should be  located a8  close  a.s
possible  to  the  ignitor  top  cap  to prevent  oscillation.

All frequencies  are  to be  measured within  0.17o of the  value
Specified,   unless  otherwise  noted.

The  Shutters  of  the  BL-338  provide  a  cc)nvenient  method  Of
opening  or  shorting  waveguide  lines  at low power  levels,
transmitter pod I.  kw.    They a,re  not intended for  applications
involving the  Switching  of high power  and  should be  open or
cloged whenever high power  i§  incident on the  tube.

The  current  required  to hold the  shutters  open  Shall be  within
the  Specified limit when the  tube  is  Subjected to  a hammer
blow,   G=15,   directed along  a line  parallel to  the  axes  of the
shutters  and  against  that  Side  of the  tube  which-ia  directly
opposite  the  side  on  which  the  shutter  coils  are  mounted.

28  Vdc pulses  are  applied  to  the  shutter  coils.    Each time
the  shutters  open  a low level  signal  goes  through the  tube
and is  registered by  a  counting  circuit.    At  the  end of this
test the  number  of  signals  registered  Should  equal  the  number
of pulses  applied to  the  shutter  coils.

Note:-Exhaust   st,em  not   to

i:::n:h::y:7g"?|ange

iiiiiiE=
I

EiEti   i iiE



Dimensions:    Per  Outline

Mounting:         Note  3

RaLtings..
Transmitter  po
Open  Circuit  Ignitor  Voltage
Shutter  Circuit  Voltage
Shutter  Circuit  Resistance  (Z5°)
Pull  ln  Current
Holding  Current

Test  Conditions:    Notes  2,   3,   4,

Packing..    To  be  specified

*

n

.a

Required for
JAN  Marking

t=168  hours

To  be  specified

Cycles = I ;
F=5  to  55cps,    0.  080  in(total)
F=55  to  500  eps;
G=15;

Shutter  Current=
110mAdc;  t=5  min;
Note  5

Shutter  voltage                    I   ;  254         3llmAdc
=28  Vdc

Note   lo                                        I   :  ---           ZZ0mAdc

Note  6                                       I   : ---          llomAdt

F=  8490Mc.
F=  8565

*F=  8650
*F=  8740

*F=  8830
*F=  8920

F=  9000
*F=  9090
*F`=   9180

*F=  9280
*F=  9380

F=  9487

4.18.4.2            Insertion  Loss(I):        F=  9000Mc
11=0LIAdc;

Note  7

4.18.4.2            Insertion  Loss(2)

4.18.5.I            Ignitor  Inter-
action:

4.18.I               *Ignitor  Ignition
Time:

4.18.  2                 Ignitor  volta,ge
Drc,p:

4.18.11               Flat  Leakage
Power:

Ii = 10 0HAdc
Note   7

Ebb=  -700Vdc;
Rl=5.  5Meg;
Note  8

Ii = 10 0 H,Adc ;
Note  8

F=  9000Mc;

po =40 ± 10 %kw ;
tpl=l.  0±0.15HS;

tp2=0.  5±0.15LLs;

prr=looo;
11 = 10 0H,Adc ;

cr'  = I.  I 0-ax.  ;
Note   11

See  Flat
Leakage  Power

F=  9000Mc;

po=4.  Okw;
tp=l.  0±0.15u.s;

prr=1000;   Note   11

BOMAC  L^BOR^TORIES,  INC.  -  BEVERLY,  MASSACHUSETTS

SEPTEMBER   IJ,   1956

Ref.                       Te st                                       Conditions                                       Min.        Ma,x.

IJife  Test(I):

Life  Test(2):

Life  Test(I)
End Point:

Life  Test(Z)
End Point:

F=  9000Mc;

po=Z00±10yckw;
tp=l.  0±0.15LIS;

prr=looo;
Ii = 10 quAdc ;
Note   11

F=  9000Mc;
po=200±107okw(min.)
tp=l.  0±0.15u-a;

prr=1000;
It=100HAdc  on
eaLch  electrode;
Group  D;  Note  12

Insertion  Loss(2)
Shutters  Closed

Recovery  Time;
Flat  Leakage
Power;
Spike  Leakage
Energy,
Insertion  Loss(I);
at  F=  9000Mc;

References  aad notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

The  shutters  of the  BL-344 provide  a  convenient  method of
opening  or  shorting  waveguide  lines  at  low power  levels,
transmitter po  < I  kw.    They are  not  intended for  applications
involving the  Switching  of bigh power  aind  should be  either
open or  closed whenever high power  is  incident  on the  tube.

A  suitable  gasket  should be  bolted between the  input face  of
the  tube  and its  tube  seat.    See  atta,ched  drawing  of  Tube
Mount`                                               Two gaLskets3hall  be  supplied  w-itb
each  tube.      Gasket  type  BL-G-Z4.

Unless  otherwise  specified  all  low  and bigh  level  tests  a,re  to
be  made  with tbe  tube  shutters  open.

Vibrate  along  a  line  parallel  to  the  axes  of the  shutters.    Du-
plexer  Loss  test  set-up  shall  be  used \irith the  unit under test
mounted on the  vibrator  in  such  a  manner  that  a  standard
wa,veguide  section of  similar  geometry may be  substituted for
the  shutter  tube.     The  modulation  (ALi),   due  to  vibration
shall not be  greater  with the  shutter tube  in the  line  than with
the  waveguide  section.     Tubes  shaLll  meet  all  I.equirernents  of
this  Specification after  the  vibration test.

The  current  required to  hold the  shutters  open  shall  be  within
the  specified limit when the  tube  is  subjected to  a, hammer
blow,   G=15,   directed along  a  line  parallel to  tbe  axes  of the
shutters  and against that  side  of the  tube  which  is  directly
oppc)site  the  side  on  which  the  shutter  coils  are  mounted.

See  attached drawing  of Tube  Mount.     "E"  plane  of incident
power  to be  parallel  with the  pla.ne  of the  input  window of the
tube.     Each half  of the  BL-344  is  to  be  tested as  a  separa.te
tube  and each  half  shall  satisfy the  Specified limits.
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Se. attached dr.wig of Tube  Mount.    ''E" plane of incld.nt
powez. to bc  ziormal  to  the  plaLnc  Of th.  input window Of the
tube.    I.ife te.t only one-half of BL-344 under the  epecified
conditioELe.

Exhaust  tube  must   not

::::n€hi°y£7£„flang®s
MELy  b.   on   elthor   sld®

E.I= 1#1
II

®
R®f. Dim.aelon
AM 2.575   i.015
8* |.08S   i-003
C *i8(.1695)   n.

12  Hal.8
DH 0.125   i.015  R.a.
EP 1.280   i.004
Fbe I.625   ±.015
OM 0.083  inn.
H" I-500  rm.
J I.4se  ±.oio
K* 3.75o  ur.1„ 2,125  hi.
in 1®625   bJ(®
EL 0.437  Htr.

I R® f , Din.nBlon FW o.ae  Nor.
lT 10.125   ±-cos I- I-375  rm.
lU I I-060  hi, Ft, O,SIO  hi.
I I a 0.Ilo  mx,

I I

` / I-_ \
rII I--_I1_i.

U

A.._I -v

®

`Y'

II

III,

`¥'

I

®+®

7€E-F. D , ^, E ~ S I a ^/ S
A /-6 eJ  _+88E
6 .6+a   =ooe
C, 2i.S75   ±®'o
0 I.  2.81f /' C'85  ±.o®

. / 3 i  -+ e_aJJ-
G: 2JO
A .a?a    ±0®'
J -976  i 3£f
k' / 9 S'O `-.Ofi /-  / a 2±   +_ O®a-„ 2.eos   ± oo®.€„ .030  z.  nI*. (+)cbe^ifn
P •046  FL.    ±.a.
a . 2 6 S  i 2'gJ-
g .Jao
S . 7 J 3  I g?®5o
7- • 3 7 7  I i .\ *.
L' . 9 7 G  _+ £ 2 a

V -    / 9€a  _+Oa..i
W •Ois  r!. Maic®) cue.
X. •6j04±®-ce®
y .  2'52.
Z a-3a. ~.e (.)  i+OiEs

Ref. I)1nen81on
A 2.575   ±.015
8 •8-32NC  Tap

6   Holes
C 2.SOS +.cos  -.000
D 0.220 I.010
E 3/64  Radius
F 1 . 2 80 i.cO4
a 0 . 5cO i.cos
H 0.070 ± . cO 1
J 1.950 I,004
K 2 . 170 ±.006
I, 0.120  Had.  At]oroI.
M 0.753 +.005   -.000
N 1.625 i.015





BOAA^C  LABORATORIES,  INC.  -  BEVERLY,  M^SS^CNUSETTS
DECEAAflER  19,  I.]]

DIJBen81ono:     Per  Outllne'

Altitude  Rating:    50,000  ft.  mx.

Teat  Condltlons:     Note  2

Pack  ln  water-vapor-proof  bag.     If  opaque  ttag  18  used,   the  tutte
type  n`mber  Shall  be  stamped  thereon.

Ref .                  Test

3.i                  Quallflcatlon
Appl`Oval :

4.5                    Holding  period :

I+.9.18.I.8     Carton  mop:

4.9.19.2       +Vlbratlon:

4.9.20.5       *Shock  Test:

4.18.13.1-Loaded   Q:

a

A

CondltlonB                             Hln.        Max.

Required  for
]AN  rmklng

t.168  hours

(a)   Package

gr=:8nL§izeE;
Note   3

§:::;4

?:5Oi8;
Note  5

4Fo:   ---      ±'10"c

4Fo:   ---i.IOMc

4Fo:   --~      I.IOMc

QI.:   1900     240o

4.18.4.2          Insert;ion  Loss:        F-Fo                                I,1:   4.0          6.Odb

g;gE:ri±re         i:;:#;a    !#;:!!!!;;i!!;:

*g;g!:I?gY:e

"#ri3Y:e

•Temperature

i:T?ensatlon
l.Temperature

tgT?ensatlon

i:;i§;i:;o             F8;§=:(:;m!ei:#:e
::::h:a,

8¥: ;;8; 3:a            F8;8:: ( :jn!ei=:re
T-uoooc!

;:3?:a,
T.+250c  co            4Fo;---          ±o.3ife.
T-+1000C;
Note  7

4  Fo:---            ±O.3Mc.

4  Fo:---            ±O.7Mc.

4Fo:---          ±i.ore.

a Fo:---            ±1.2Hc.

+.Pressure opera-i:i;i::j{i§:;i;;i::::::       i:::::::
tlon i

Note   9

'?::.::i:#{:8:     E:  3898::88#::     :::38           .:::83

-----            7`RE  Glow  Teat:            Note  lo

4.9.13            *Pressurlzlng:            45p.s.i. (abe.) ;
Note   11

4.1.2                   Design  Tests:            Note   l2

4.11                   I,1fe  Test:
E:i!5:8c!O
t=30mln;

;:::p6B;

1Q22   Fo:9249

!Q#I::!i!!
Cycles :25

Ref.

4.11.4

Test                                  Condltlons                             Mln.        Max.

Note  1:       References  and  notatlon8  are  from  Mllltary  Speclflcatlon,
Electron  Tubes,   MII,-E-1B,   2  May  1952.

Note  2:       Electr'1cal  mea8urements  ar.e  to  be  made  with  a  standal`d
frequency  source  having  an  absolute  acciiracy  of  the

::g::dofo:n€gdtb:€w::3,3884o^Th:h:a::t±:SRg:;27ub:ave_
guide  and  with  a  voltage  standing  wave  ratio  less  than
I.05  due  to  the  reslstlve  match  looking  into  each  of  the
chokes  between  which  the  cavity  ls  mounted.

Note  3:       The  difference  ln  I.esonant  frequency  before  and  after
the  carton  drop  test  shall  not  exceed  the  11mlt8  specl-
f led .

Note  4:      The  difference  ln  resonant  frequency  before  and  after
the  vlbratlon  test  shall  not  exceed  the  llmlts  specl-
fled .

Note  5:       Insert  i"   thlclme8s  of  32-38  nirometer  rubber  between

:¥ehh_i:rtgrsea:;;:offk%:1;a:8o?±erri:#i::::iceA::}e
resonant  frequericy  before  and  after  the  shock  test  shall
not  exceed  the  llnlt8  speclfled.

Note  6:       The  cavity  may  be  allowed  to  come  to  equlllbrlum  at
room  temperature  ln  passing  from  one  extr.eme  to  the  other
The  cavity  shall  be  malntalned  at  each  of  the  extrelne
tenperatur.eB  for  the  apeclfled  time  during  each  cycle.
When  the  tube  haL8  come  to  equlllbrl`m  at  room  tempera-
ture  at  the  conclusion  of  each  of  the  last  two  half
cycles. the  resonant  frequency  Shall  be  measured  and
shall  be  wlthln  the  Bpeclfled  11mlt8.

Note  7:       After  the  temperature  cycllrig  described  ln  Note  6,   the
cavity  shall  be  brought  to  equlllt)rl`m  at  the  Bpeclfled

:::I::Sr:=p::ai:::568: 38riFnn::e:h::! ::e3r:#:n::  ::e
8peclfled  extreme  temperatur'e  again.   Then  allow  to  re-

::nb::n:-=!:Ca:h::;I:£=#:yf:88:e?=yp:::::=::a
terval8.    At  no  temperature  Shall  the  resonant  frequency
differ  from  the  valu'®  a¢  roozD  temperature  tiy  more  than

the  speclfled  amount.

Note  8:     4Fo  at   -55°C  may  be  obtained  by  extl`apolatlon  of
data  obtained  at  higher  temperatures.

Note  9:       The  air  pressure  speclfled  shall  tie  applied  to  both
windows  of  the  tube  for.  a  pelilod  of  one-half  hour,
aft;er  which  the  pressul.e  Shall  be  brought  back  to  a.t-
mo8pherlc.     The  difference  ln  resonant  frequency  before
and  aftel`  each  of  the  pressure  opepatlons  shall  not
exceed  the  llmlts  speclfled.

Note  10:     The  tube  shall  show  a  typical  diffuse  low-pressul.e  glow
dlschar.ge  when  placed  ln  an  RF  field.

Note  11:     This   test   ls  not  applicable  to  Type  5846.

Note  12:     Cavltles  which  have  successfully  completed  the  produc-
tlon  and  de81gn  tests  required  by  thl8  speclflcatlon
may  be  shipped  against  orders  provldlng  that  their
final  resonant  frequencies  are  wlthln  the  llmlt8
Bpeclfled .

(oyer)



Ref. Dlnron81on ooro
A* 2.187   Max. /a 0.610±.002

It                     I +
iD

C+ 13/8  Dla.   Max.
DW o.891  mx.

0.S59   Mln.
E# 1-000   R®f.
P* 0.400  Ref.
a 0.640±.002 E1+

4D
Hj, 0.828  lthx.
J 1.750±.006
K# 0.875   ?tax.
S '8-32NC-2B

4  Holes   1/4   I)oeo J®L#1 -609  Nan
H I,218     NotB
N* .Oco  mz.   .o2oinn, REiiiiiiiill--+I.         JN

•
I .063±ooe  Dla.

•1 .402   14ax   .  4o    Mln
f',I -0.30  mI,   -0'
Outl 1ne   ugod   fol`
rollo-1ng  tubes:-

1Q22 6040
|Q23 6041
1Q24 5846

BLnd 15     BL-426
81,-417    81,427
BL-4 18     81,-428                                                      R                                I        ri                     )              Q
BL-4 19    Bh429 `,

81,-422   BL.4[+                                           Hr_K

Wot®:   I,)   H,   N,   P,   Q,   and.Ft
Apply  only  to  5846.

®

u



Dimen8ion8:    Per  Outline

Altitude  Ra€ing8:    60, 000  ft.   max.

Test conditiong:   Note  2.       Ambient   temperatul.e   range,   -65   to  +100°C

PaLck in waLter-vapor-proof bag.    If opaque  bag  ii  uBed,   the  tube  type
number  Shall be  8taLmped thereon.

Qualification                 Required for
Approval:                         JAN  MaLrking

4.9.18.I.8     Carton  Drop:                   robe  Bpecified

4.9.19. 2         *Vibration:                          F=O  to  50cpB
G=10;
t=60Bec;
Note  3

4.18.13.I         I.oaded  Q:

4.18. 4. Z           In®ertion  Logs :             F=Fo

------              Resonant                        F =Fo
Frequency:                     Note  2,   4,   8

*Temperature
Comp en8ation( I ) :

*TemperaLfure
Compen8aLtion(2):

**Temperature
Compen.ation(3):

*  *Atmospheric
Pre88ure  Test:

**Life  Teat:(I)

T=+Z50c  to
T=+8o0c
Note  5

T=+25°C  to
F=-4o0c
Note  5

T=+25°C  to
T=,550c
Note   5

QL:  looo        1500

Li   :5.0           8.Odb

Fo  :  9279.  7  9280. 3Mc.

AFo  :  ---          ±O.30Mc

P=Atmo8phericto       AFo  :  ---          ±0.15MC
45pai  (Ab s)  and
loomm  Of H8

:=-]5o5o°occto                 Cycle   :25            ...
t=30  min;
Note  6

Resonant  Frequency     Fo  :                 ±. 3Mc
Life  Teat(I)

tp=lH8;  Prf=looo               po  :5                ---kw
F=Fo;
Note  7,   8

®

a

Note  1 :        References  and notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3   0cSobe-L-I.1955.

Note  2:        Electrical  meaLsurement8  are  to be  lnade  with a  Standard
frequency  Source  baving  an abBolute  accuracy of the  order
of  I  part  in  500, 000.     The  cavities  8haLll  be  te8ted  mounted
between UG-40/U  chokes  ill RG-52/U  waveg`iide  aLnd with  a
voltage  Standing  wave  ratio le89  than  I. 05  due  to the  resi8tive
match looking  into  each of the  chokeB  between which the  cavity
ie  mounted.

Note  3:        The  difference  in  resonant frequency before  and after the
vibration test  shaLll not  exceed the  limits  Specified.

Note  4:       Cavity  should be  adequately temperature  cycled prior  to thi8
te8t to in.ure  minimum per.manent  8et in frequency.

Note  5:       After  the  temperature  cycling  described in Note  6,   the  cavity

ihr=[f:::;a::::tte°8eaqnu:1::::u:etautr;heed::eec::i,::b:;;=e:teTt:=2P5.orca.-
Then it  .hall be brought to the  Specified extrelne  temperature
again.    Tben  allow to  return to  T=+Z5°C  while  re8onant frequency
mea8urement.  aLre  being  made  at  approximately  Z0°C  tempera-
ture intervals.    At no temperature  Shall the  re.onant frequency
differ from the value a.t  room temperature by znor. than th.I
Specified amount.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

JUN[  18,  1936

Note  6:       The  cavity may be  allowed to  come  to  equilibrium  at  room
temperature  in pa8Bing  from  one  extreme to the  other.    The
cavity Shall be  maintained at the  extreme  tcmperat`ire for the
Specified time  during  each cycle.    Wben  the  tube has  come  to
equilibrium at  room temperaLture  at the  conclusion of the  last
two half cycles,   the  re8onaLnt frequeacy Bhall be  measured and
Shall be  within the  Specified limits.

Note  7:        The  tube  Shall not exhibit  any form  of  corona  or breakdo`rm
with a pulse  of peak power le88  than that  Specified applied to
its  input.

Note  8:       Fo  i8  the  resonant frequency  of the  cavity when measured in a
matched line  (maximum  VSWR    I. 05)  at  an ambient  room
temperature.

~:¥:h::b:1:::::ec:F:/ngL:1::::er
maxlrnum  located  from  the   center-



BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  M^SSAcllusETTS

JUN[  18,  I956

Dimeo.ion.:      Per outlitic

Altitude Rating.:   60. 000 ft.   mar.

Te.t cotrditioa.:   Note  Z.     Ant)lent   temperatul`e  range,   -65  to  +100°C

PaLck in water-vapor-proof bag.    If opaque bag  i.  ueed,   the  tube  type
ti\imber  ehall be  etamped thereon.

4. 5                     Holdiag  period:

4.9.18.I.8     CartooDrop:

4. 9.19. 2       I Vibration:

4.18.13.I         LoadedQ:

a

a

*TemperaLture
Compen8aLtion  (I):

* Temperature
Compensation  (Z):

+* Temperature
Compensation  (3);

** AtmoBpheric
Pre.i]ure  Teat:

**Life  Teat  (I)>

T:/Z5°c  to
T=18oC,c
Note  5

0
T=/Z5   C  to
F=-4o0c
Note  5

I--Jz50cto
T--550c
N6te   5

QL:  1000        1500

Li   :5.0           8.Odb

Fo   : 9Z69.  7  9Z70.  3Mc

AFo:---       ±O.30Mc

AFo:--~      ±0.40Mc

AFo:---±0.50Mc

P=Atmo®pheric  to      AFo:---±0.15Mc
45  pgi  (abe.  )and
loo --Of 118

:::::::to               Cycle:25          ---
t=30  min;
Note  6

Re8onaLnt Frequency      Fo:                   i.  3Mc
I,ife  Teat  (I)

tp=lp8;  Prf=looo              po  :  5               ---kw
F=FO;
Note  7'   8

Refereace8  and notations  aLre  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  `Ootober.1955.

Electrical meaaurement®  are  to be  made  with  aL  standard
frequency  Source  having  an absolute  accuracy of  the  order
of  I  part in  500, 000.     The  cavities  Shall  be  teBted mounted
betweeti  UG-40/U  chokeB  in RG-52/U  waveguide  abd  with a
voltage  8taziding  `rave  ratio leB8  than  I. 05  due  to  the  re8i8-
tive  match looking  into  each  of the  chokeB  between which  the
cavity i8  mounted.

Tbe  difference  ia resonant frequency before  and after  the
vibration test  Shall  not  exceed the  limits  Specified.

CaLvit}.  Should be  adequately  temperature  cycled prior  to  this
teat to iti8ure minimum permanent 8et in frequency.

After  the  temperature  cycling  described in Note  6,   the  cavity
Shall be  brought to  equilibrium  at the  Specified  extreme
temperature for  30  minutes  and then returned to  equilibrium
at  T=/Z5°C.      Then it  Shall be  brought to  the  Specified ex-
treme  temperature  aLgaiti.     Thet}  allow to  return  to  T=/25°C

:phpnreoxr±e:::Lnyt£:8:u;en::e=:a=uer:=:::8ala8:eietL::=:dpee::.
ture  9haLll  the  reBotiant frequehcy  differ from  th.  value  at
room  temperaLture  by more  than the  Specified  amount.

The  cavity may be  allowed to come  to  equilibri`im at room
temperature  in pa88ing from  one  extreme  to  the  other.    The
cavity  ahaLll be  maintained at the  extrerrie  temperaLt`ire  for
the  Specified  time  during  each  cycle.     Wben the  tube  ha8
come  to  equllibri`irn  at room  tempera.ture  at  the  conclusion
of  the  last  two  half cylcc8,   the  resonant frequency  Shall be
rnea8ured and  Shall be  withia the  8pecified limits.

The  tube  shall  tiot  exhibit  any form  of  corotia or breakdo`Im
with  a p`ilBe  of peak power  le.a  thari  that  Specified  applied to
its  input.

Fo  iB  the  resonant frequency  of  the  cavity  wheti measured in a
matched line  (ma]cimum  VSWR  I. 05)  at  aLti ambient  room
temperature.

-:::h!:b:1:::::© c:F :7g|:i::::er
maximum  located   fr'om  the   cerit,er-



BOMAC  LABottAToklES,  INC.  -  BEVEftLY,  JV`ASSACIlusETTS
JUNE  18,  1®J6

Dimen.ions:   Per o`itlinc

Altitude  Ratings:    60, 000  ft.   max.

Test condition.:   Note  Z.      Ambient   temper.ature   r'ange,   -65   to  +100°C

Pack in water-vapor-proof bag.    If opaque bag il u.ed,  the tube type
number  .hall be  .tamped thereon.

4.9.18.I.8     Carton  Drop:                  To  b.  Iipeclfied

4.9.19. 2        *Vibratioa:                          F=O  to  50  cp®
G=lo;
t=60  ®ec;
Note  3

4.  i8.13.  I         LoadedQ:

4.18. I. Z          In.ertion  I.o..:             F=Fo

Rc. onaLnt                         I =Fo
Frequency:                     Note  2,   4,   8

*Temp.rature                T=+Z5°C  to
Compcn.ation(I):         T=+8o°C

No,e  5

*Tcmp.rature                T = +25°C to
Compen.ation(2):        F=  -40°C

Note  5

l*Temperatur.                T=+25°C  to
Compen.ation(3):         T=  -550C

Note   5

------        **Atmo.ph.rlc
Pro..ure I..t:

4.11                **Life  T..I(I):

P=Atmo.pheric
45 p.i Abe.  and
loo  mm Of Hg

T=-55°C  to
T=  loooc
t=30  min;
No,e  6

QL:  1500        2000

Ll   :4db          6.Odb

ro  : 9349.  7  935o. 3Mc.

AFo  :  ---          ±O. 40Mc-.

Re.onant Frequency    Fo  :                i. 3Mc,
Life  Telt(I)

tp=lp.;  Prf=1000             po   : 5               ---kw
F=FO;
Note  7,   8

®

Note  I:       Refereacc  and notationl  are  from Military specificltioa,  Elcc-
tron Tub..,  NIL-I-lc,   3  0ototieF`1955.

Note  2:       El.ctrical mea.uremcnt8  are to be  made  `idth a  etandArd fro-
quency .o`irce baving an ab.olute accuracy of the  order Of  I
part in 500, 000.    The cavltie.  .hall be teBted mounted between
UG-40/U  cbokc.  in  RG-52/U  waveguide  and with .  voltage
•tanding wave  ratio lc..  than  I. 05  d`ie  to tbe  re.i.tivc  ma¢ch
looking  into  eacb of the  ctiokc®  be-tweed whlcb the  cavity i.
mounted.

Note  3:       Tbc  differcncc  in  rc.onant frequency.before  aLnd after the  vibra-
tioa tclt  .hau not cxcecd the limit.  8peclfied.

Note  4:       Cavity.bould be  adequately temperature  cycled prior to this
tc.t to in.urc  minimuln permanent  8et in frequency.

Note  5:       Altcr the  temperat`ire  cycling  dellcribed in Note  6,   tLe  cavity

:hr:]f::3;a::::tte°8eiua[:::iu:e:t=hced::eec::£{:fb:==CTteTt::2P5%rca.-

::ae;nn.£tihhae:::lob:°tuog::ttu°r:h:o.:::r;3€e£:.eemre.:::::rfartcuqrueency
mea8urementg  are  being  made  at  approximately  Z0°C  tempera-
ture  intervals.    At no temperature  ohall  the  re®onaLnt  frequency
differ from the  value  at  room temperat`ire by more than the
fpecificd amount.

No.e 6:       Th. cavity in.y b. lllow.d to com. to equilibrium it room
t.mp.I.tiir. ln p...ing from one  eatrcme to the oth.I.   The
c.vity .h.ll b. in.tnt.ined .I tbe erirelne t.mpcraLtur. for the
•pccifi.d tim. dLring e?cb cycl..    ltd.n the tube ha.  com. to
•qulllbrl`im .t room t.mperature at the conclu.ion Of the la.t
two h.lf cycl..,  tb.  rc.onant frequency .hall be zn.a.ured .nd
•b.u be wlthln th. .p.cifled llmlt..

Not.  7:       Th. tube.b.ll not ehlblt any form Of corona or breakdo-in
with . p`il..  of peaLk power I...  than thlt  lp.cLfied applied to
lt. input,

Not.  8:       Fo i.  the  reeonant fr.qu.ncy of tbe  cavity wh.p inca.ured in a
in.tcb.d lib.  (marimum VSWR  I. 05)  .t an &mbicnt room
temper.tore.

~:¥:h::b:1:::::e c:F :7:i:1::::er
maximum  located   from  the   ceriter-

yngj}



BOJV`^C  L^BOR^TORIES,  lNC.  -  BEVERLY,  AA^SS^CHuSETTS
AUGUST  24,  1.!.

"n.a.loo.:  Per outllzL.

^ltlt`rd. R-tLb.:   50, 000 ft.  in.a

I..I condittoB.:    Not. 2

Pic* la v.I.r-vapor-proof tnt.   If op.qu. bag i. `.ed,  tb. tube type laiinb.f
•t]-ll b. .I.mp.d th.I.®a.

3.I                       Chi.lLfic.tlozL
Approul:

4. 5                   Holding p.rlod:

4.9. Ie.I.8     C&rtonDrop:

•. 9.19. a      ryit.rtho]:

•. 9. ZO. 5       t5hacl I..I:

1.18.13.I       lloutd a:

+.18... 2        b..rtloa Lo..:

------          I.mp.r.tu..
Cycl.  (I):

rty.ap.r'trr.
C7Cl.  (21:

t*T.zbp.,'tr..
Cycl.  (3):

q.qur'tur.
Coap-..tl-
( I)::

q.BP.I-.
C®zxpou.tlca
(a):

a

Required for
J.AN IArking

•=168 hour.

(a) P.cl&g.
a,our I;
C.rton Sl£. I;
Note  3

Cg I a ;
Note  4

Grio;
=6  ml;

Nato  5

I-Fo

:=i.A.o=c3;to
T=+,000c:
t.30rfu:
Hoto  6

Cpel...3;
Ti-COOC to
T-+,000c;
t-lz hrl. ;
Note  6

::F5.3.o.c.;to
T=+loo®C:
-30 mle;

N®t®  6

T*Z,Oc to
T=+1cOOc;
Hoto  7

I.+25°C to
T=  OOc;
T= +Z5°C to
T=  -ZSOc:
T=+25®C  ,a

:::::a:a::i
Note,  7.   8

I..Pr...`ir. Op.r.-       ^tmo.ph.Plc to
tloa:                                 45p... i. (.b.);

^tmo.I.h.rlc to
5  in.   Hg. (.b.. );
Note 9

ton Re.ozLanc.
b.erdon Lo.. :

tRr claw T®.I:

t. 9.13           .Pre..urtzing:

4.12                 I)..|ga T..`.:

4.11                        I`if®  T®,t:

Ql. :  1900       2coo

Ll   :4.0          6.Ode

r   :   io,ggo.7  ii,ooo.3
Mc.

I   :    10,9.9.711,000.3
Mc.

ro:  io. 999. 7  ii. ooo.a
Mc

Aro  : ---        ±o. 3wc

AFo  : ---        ±O. ,„c

Aro : ----. OMc

AFo  : ---        *l. 2Nc

F=  lo, 500±looMc;         I.i   : 30            ---db
F=  ll, 500±looMc.         Li   : 30            ---db

NoS®   10

45p. ..i-(ab.. );
Note   11

Note  l2                     Fo:  lo,999.5  ll,000.5Mc

T=-55°C  to            Cy\cle.     :25            ---
T=+1000c;
ta=30  min;
Group a;
Note  6

R®f.

4.11. 4

Note  6:

I..t                          Conditlaa.                          Mh.     14u

Ll£. I..t                      RF Glow I..t;         Fo:  lo.999.5  ll. 000.5
Ezid poht:                   Re.oalzit I..-                                       14c.

qprcocy

Ref.rence. and notation. .re from Mllit.ry Sp.clflc.tloB,
Electron Tub..,  mL-I-lc  3 0ctob.I  1955.

E1.ctric.i in.a.ur.meetr .I. to be made with . .tand-rd
freq`i.zicy .ource having an ab.olutc acctt.cy Of th. ord.r Of
I p.rt in 500,000.    The caviti...h.llbc te.¢     mountedb.-
tureen UG-40/U  choke-  in RC-5Z/U waveg`ilde  and I-rltb a
voltage  .tending wave  ratio le..  thatL  I. 05 due to tbc  rc.I.-
tiv. match looking into  each Of th.  chok.. t}eto.eon whlcb th.
c.vity i. mounted.

Th. dlffer®nc. in r..onlnt fr.quency before  aLzid after the
carton drop te.t .h.ll not exceed th. lindt.  .pecLfled.

The cliff.z'ence in re.ofiant freq`iency before  azid .ftez' th.
vibration .c.t .h.ll no. exceed tbc limit.  ep.clfi.d.

In.ert  I /a"  thLcknce.  of 32-3e Thirometer  r`ibbcr bctw.ezi
the hammer ud anvil Of the Taft Pi.Ice machine.    Angl.
Of h.mlncr to be approximately 60°.    Tbc differ.nco h
I..onant freq`icncy bcfor. and after the .hock tc.t .hall
not eJ(ce®d tbe  llmlt.  .p®cLfled.

The  cavity may be allowed to come to equilibrium at roolri
temperature  in pa..ing from one  ex¢reme to the other.    Th.
cavity .hall be  maintained at each Of tbe  extreme  temperat`ire.
for the  .p.cified time  during  eacb cycle.    Wbcn th.  tube ha.
come to equillbri`im at  z'oom tclnperature at th.  conclueion Of
each of the  laBt t`Iro half cycle8,  the  reeoz)ant frequency  .hall
be mea.ured and .hall be  within the .pccified limite.

After tbc temperat`iz.e  cycling dc.cribed tn Note  6,   the  cavity
•hall be bz'o`igbt to cq`iilibTium at th.  .p.cificd extrem.
'T.=m?2e5roa.turri:°nrL?°.hmai:ubtee.branoudg£Ctnor:::::::?e:::{rb.:a.m'`
temper.t`ire again.    Tben allow to  return to  T=+Z5°C `chil.

:;:::=i:::Lq;eznocoyc?ee:8puerrea:ernct:a.t:::i:8AtDo=:p::.Cure
•ball the  re.onant frequency differ from tbe  vaLlue at room

temperat`ire by znore than the  Bpectfled ano`izit.

AFo jit  -55°C  may bc obtained t.y extrapolatlon Of data
obtained at higher t.mperat`ire.

The air prcl).urc  epecified .hall b.  .pplled to both vrLndov.
of the tube for a period of one-half bouT,  aft.I whicb the
pre8eure  -ham be bro`ight l]aLck to atmo.pheric.    TtLe  differ-
Once  in reBonant fr.q`iency before .ad aJtcr  each of the
pr€..ure op.ration.  8hall not exceed th. limit.  .p.ci£1ed.

The t`ibe  ehall  .how a typical dlffuie low-prel.uz'e  glow dl.-
cbarge  when placed in  an RF`  field.

Cavitie.  which have  .ucce-.fully compl.dted the production
and deeign te.te  required by the.  .peciflcation may b. .hlpped
again.t order. providing that their flBal rc.onant fr.qii.ncie.
aLre within th. limit.  .pecified.

(oyer)



Ref. Dlnenglon a,a,
A# 2,187  mx,
a 0.610±.002

Ii                      I +
iD

Ci, I   3/8  Dla.   Mb]t.
DX. 0.891  mJ[,

0.859   Mln.
E* I.000  Ref.
F* 0.400  Ref.
0 0.640±.002

EI+

4D
Hit 0.828   }thx.
J i.750±®006
K# 0.875   Max.

.+,

S -8-32lJC-2B
4   Holes   I/4   Dooo J6LT, -609   Nom

M 1.218     Nom
N* .Oso  ml.   .o2oHln- vyTF+qu--+J|N
P .063±ooe Dle.
Q .402   hfax   . 4r]o MID
f',I I.H.    , . -           .    =    '.
Outl lno  used  for
foilo-1ng  tubel:-

|Q22 6040
1Q23 6041
|Q24 5846

BL1 15     BL-426
81,-417     81,-427
BL4 i8      BI,nd28                                                       R              I                 I           I

QBL-4 19     81-429                                                                                             I-.    r
81,-422   BL-414                                                Hr--K

|Pr-  ,
+Bl + +/ I)8

C

D++
P

a G

rvot. :  Lfpgiyrv:npi;  3:  :3£6:

®

®



BOAAAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACIIUSETTS
JULY  '®. .,®)®

Dincn.lozi.:   Per O`itline

Altitude R.ting.:   50, 000 ft.  in..I.

Te.. Condition.:   Not.  2

P.ck h wlter-v.per-proof beg.   If opaque b.g 1. u..a,  the t`ib. type "lnb®r
•b.ll b. .tanp®d thez.eon.

3.I                     Q`rallfic.tloa                R®q`ilr.d for
Approml:                      TAN Marking

4. 5                     Holding  p.riod:           t=168 hour.

4.9.18.I. 8     Cazrton I)Top:                  (d)  Paclag.
Group  i:
Carton Siz}c  I;
Note  3

A. 9.19. a         *Vibratioz):                           G=lo;
Note  4

4. 9. ZO. 5        *Shock  Te..:                      G=50;
t=6  me;
Note  5

Temperature
Cycle  (I),

® -Temperature
Cycle  (2):

•.T®mpcr.tur.
Cycl.  (3):

T®mp.I,tar.
Compon..tics
(I):

**T.ap.I.fur.
Compon..tlca
(Z):

Cycl..=3;
T=  -40°C  to
T=+1000c;
t=30min;
Note  6

iy:;`o'c=:;
T=+1oo0c;
t=12  hr,.
Noce  6

::c:;;=::to
T=  +loooc:
=30 rfu;

Note  6

:: ::::gct;a
N®te  7

T=+Z5°C  to

:::O:a:::'to
T= .Z5°c to
T=  -4o0c,
T=  +25°C to
T=  -550c:
No.ea  7,   8

**Pre..ur. Opera-        Atmo.pherlc
tion:                                 45p...| (.b.. );

Atmo.pherlc to
5  in.  Hg  (.1'.. ),
Note  9

toff R®.onance              F=  9800±looMc.
Insertion  Lol).:             F=  8850±100Mc.

tRF Glow Te.t:             Note  lo

AFo  : ---         I.  IOMc.

AFo  : ---         ±.  |oMc.                Note  6:

QL:  1900        2400

I-i   :4.0          6.Odb

Fo:  9399.  7                 94oo.3                     Note  7:

Fo:   9399. 7                9400. 3

F®:   9399. 7         9400. 3

AFo  : ---        cO..Wc.

T=.55°Cto       Cycl..        :25           ---
T=+loooc;
t=30min;
Group a;
Note  6

RF Glow T®,t;
Rcionant  Ere-Fo:  9399.5              94005. Mc
qucncy

R.I.rezic..  and notation.  arc from Military Specification,
El.ctz'on Tub.a,   MIL-I-lc,   3  0ctob.r  1955.

Electrical meaeurement.  are to be  made  `irith a .tandaz.d fre-
quency .ource having an abeolute accuracy of the order Of  I
part in 500, 000.    Th.  c.vitie.  ohau be te.ted mounted betv..a
UG-40/U  chokes  in RG-5Z/U  waveguide and with a  voltage
I!tanding  wave  ratio  lee.  than  I. 05  due  .o the  rc8i.tive  matcb
looking into cacb Of the cbokee bctwccn whicb tbc  cavity i.
mounted.

The  diff®rezice in rceonant frcqucncy before  and after the
carton drop tcet  ehall not  exceed the  limit®  Bpecifled.

The  difference  in  r.8oz}ant fz..qu®zicy be for.  and after the
vibration tc.t .hall not exceed the lilnitB  apecified.

Ineert  I /2"  thickncea  of 3Z-38  D`irozncter  rubticr  between
the hammer and anvil of the  Taft Pierce  machine.    Angle of
hammer to be  approximtitely 60°.    The difference in reBonant
frequency before  and after the  ebock te.t Shall not exceed tb.
1imite  .pecified.

The  cavity may be  auowed to  come  to  equilibrium  aLt  I.oofn
temperature  in paB8ing from one  extreme to the other.    The
cavity   Shall be  maintained at  eaLch  Of the  extz`eme  temperature
foz' the  Specified .ime  during  each  cycle.    When the  tube  ha.
come  to  equilibrium  at  room  temperature  at the  con `,luBion
of  each  of the  last two haLlf  cycles,   the  reBonant frequency  8haL11
be  mea3ured and  Shall  be  within the  Specified limits.

After the temperature  cycling de.cribed in Note  6.   the  cavity
Bhall be brought to  eqiilibrium at the  .pecified extreme tem-

¥e=r:F5%ec:°rT3h°enm{?:ieaBLL=ed:::g::?orb:::°peecqfi:i:lei:?e=.
temperature again.    Then allow to  returz) .o  T=  +25°C whil.

:Ca®t°®:r:ofor€qt`®e=;:r::&r.euL.tT:n:.. : rcA:.ng:e:apteraa:::P.rb°=.    \
the z'..onant fr.quency differ frozn th. valu. at room temper.t`ir.
by nor. than the  .pcclfi.d amount.

AFo at .55°C in.y be obt&lned by .rir&pol.tlco Of data obt.ln.a
&t high.a tcmp®r.t`ir...

Not. 9:       The air pr...ur.   .pecifL.d.hall be appli.d to both window.  Of
tb. tube for a period 6f one-half hour.  after whicb th. plc.®ure
•hall b. bro`igbt back €o atmoepberic.    Tbe differ.ace in re.oziant
fr.qu®ncy beforc and after each Of th. pre..ure opez.ation.  .hall
not .xceed tb. llmita  .peclfled.

Note  10:     Th. tub.  .hall .how a typical diffu.e low~pr.B.Ore  glow di.ch.rgc
when plac.d ln an RF fi.ld.

Note  11:     Cavitie.  which have  .ucce®if`illy completed the production and
de.ign te.t.  required by thi.  epecificaLtion may be  ®hipped again.I
order. providing tbat th.ir final  reeonaLnt freq`iencie. are  wlthla
th. limit. .pecifl.a.

(over)



Ref, Dlm®ns1on a      ,     a     ,,
A# 2.187  mx.
8 0.610±.002

i.i           I

E:1
iDjD

C+ 13/8  Dla.   mx.
pr o.891  mx.

I

0.859   Mln.
E* I,000  Ref.
Fi( 0.400  Ref.
a 0.640±.002
H* 0.828   Max.
J I.750±.006
KJ{ o.875  mx.
S -8-32NC-2B

4  Holes   I/4   ItooD J®LTA -609  Wan
M 1.218    Nob
N* .oco  ml.   .o2oHln, rro+qu--+JI .063&ooe  I)1a.
Q .402  mx   . Aoo Mln
F', •0.30  mI,   ,0'
Outline  used  for
folio-1ng  tubes:-

lQ22          60 40
|Q25          6041
lQ24          5846 )

BL-415     BL-426                                                                                                    H Ill
BL-417     81,427
BL-418      81,-428                                                     R                               I           I QBL-419     81-429                                                                                          I     I    ,BL-422   81,-4|4                                             H -K

|Pr,
I

I)8~

C

)

++ D

P
0 0



®

a

a

4. 9.19. 2        *Vibratioti:

4. 9. 20.  5        *Shock  Teat:

4.18.13.I         Loaded  Q:

4.18. 4.  2           Ingertion  LOBS:

Temperature
Cycle  (I):

*Temperature
Cycle  (Z):

**TemperaLture
Cycle  (3):

*Temperature
Compensation
(I):

**TemperaLture
Competi8ation
(Z):

(d)  Package
Group  I;
Carton Size  E;
Note  3

G=lo;
Note  4

G=50;
t=6  m®;
Note  5

F=Fo

Cycle8=3;
T-400Cto
T=+loooc;
t=30  min.  ;
Note  6

Cycle8r3;
T=-40°c  to
T= t I OOOc ;
t=12  hour8;
Note  6

Cycles=3;
T--55°C  to
T= .I OOOc ;
t.30  min;
Note  6

T.tz5°C  to
T-+1000c;
Note  7

T=t25°C  to
T=OOc;
T.t25°C  to
T=-250c:
T=+25°C  to
T=-4o0c,
T=tZ50cto
T=-550c;
Notes  7,   8

**PreB8ure  Operation  Atmospheric  to
45  p.  a. i.   (ab8. );
Atmospheric  to
5  in.   Hg  (ab8. );
Note  9

F=9800±looMc;
F-8850±looMc.

Note   10

45  p. a. i.   (ab8. )

AFo:---      ±.IOMc

OFo:---       ±.10Mc

Fo:9269.  5      9270.  5Mc

BOMAC  LABOR^TOR[ES,  lNC.  -  BEVERLY,  MASS^CllusETTS
JULY  10,  1936

Referencel  aTid tiotatiotie  aiTe  from Military SpccificaLtioti,
Electrob  Tube.,   MIL-E-lc.   3  October  1955.

ElectricaLl meaeuremetite  are  to  be  made  with  a  Standard
frequency Source haviog an ab.olute  accuracy of the order  of
I  part in  500, 000.     The  cavitie8  8hall be  teEted mounted bet`*reen
UG-40/U chokes  in RG-52/U  waveguide  and  with  a voltage
Btanding  `Irave  ratio le8a  than  I. 05  due  to  the  reBi8tivc  matcb
looking  itito  each of the  chokea  between `irhich the  cavity ie
mounted.

The  difference  ill re8onat`t frequency before  and after  the  cartoa
drop  test  Shall not exceed  the  limits  Bpecified.

The  difference  iu  resonant frequency before  and  after  the
vibration teat  8hau  not exceed the  limits  Specified.

Insert  I/2"  thickne8B  of  32-38  Durometer  rubber  bet`Ireeti the
hammer  and anvil of the  Taft Pierce  machine.    Aagle of
hammer  to  be  approximately  600.     The  differet`ce  in  re8onaut
frequency before  and after  the  Shock  test  Shall  not e]cceed  the
limits  Specified.

The  cavity maLy be  allowed  to  come  to  equilibrium  at  room
temperature  in pa88ing from  one  extreme  to  the  other.    The
cavity Shall be maintained at  each of the  extreme  temperatures
for  the  Specified  time  during  each  cycle.    Whetl the  tube  hag
come  to  equilibrium  aLt  room  temperature  at the  conclusion of
eaLch  of  the  laL8t  two  half  cy.cle8,   the  resonant frequency  8ball  be
measured and  Shall  be  `vithin ire  Specified limits.

After  the  temperaLture  cycling  described  in  Note  6,   the  cavity
Shall  be  brought  to  equilibrium at  the  specified  extreme
tTe=:!:5:Tr;{:::.08:in]u;ee8bar:dust:::or:ht:rsnpeedcL°£eedque£:::::eat

temperature  again.    Then allow to  return to  T=+250C  while
reBohaLut frequency mea8urements  are  beitig  made  at  aLpprox-
imately 20°C  temperat`ire  inter val8.    At no temperature  ghau
the  re8onant frequency differ from the  value  at room tempera-
t`ire  by more  than the  Specified  amount.

Fo  at  -55°C  may be  obtaihed by  extrapolation of daLta obtained
at higher  temperatures.

The  aLir pressure  Specified  Shall  be  applied  to  both  windows
of  the  tube  for  aL period  of  ooe-ball hour,   after  which the
pre88ure  Shall be  brougbt back  to  atmospheric.     The  differeoce

in  resonant frequency before  and after  each of  the  pre88ure  oper.
aLtions  Shall  not  exceed  the  limits  Specified.

The  tube  Shall  8ho`Ir a  typical  diffuse  low-pre88ure  glo`]r di4-
charge  when placed  in an RF  field.

CaLvitie8  which  halve  8ucce§8fully  completed  the  production  aLnd
design  te8tB  required  by  this  8pecificaLtion may  be  shipped
agaLin8t orders  providing  that their  final  resonant frequeacie8
aLre  within  the  limitg  Specified.

(oyer)



R®f, Dlnonglon OG8
Ail 2.187   Max. /
a 0.610±.002

.i.i             I

E:I
iDjD

C# 13/8  Dla.   Ith][.
pr O,S9|  mx.

0.859   Mln.
E# I,000  Ref.
F* 0.400  Ref.
0 0.640±.002
ff» 0.828  !thx.
J 1.750±.006
K# 0.875   ?tax.

A

S -8-32lTC-2B
4   Holo9   I/4   D®Oo J6LT# -609  Nan

M 1.218     Non
N* .oso  ml.   .o2oHln, vy r®+qu--to:=JJ©
I .o63±ooe  Dla.
Q .4o2  ml  . 4ooMln
Tl* |{.F..,,.in
Outl1no  used   for.
foiloilng  tubo8:-

1Q22 6040
1Q23 6041
1Q24 5846

BL4 15     BL-426
BL-4 17     81,-427
BL-4 18     81,-428
81,-419    Bh429
BL-422     81,-414





mEL5O::]:^i,iL::BO]::_1
Boiv`Ac  L^BORATORiEs,  INc.  .  BEVERLy,  N^ss^cHusEns

^UGIJST  20,  19J4
Dimen®ion8:   Per Outline

¥turrent              If: i
Peak Anode  current                      ib:  ---
Peak Forward Anode  Voltage  epy: ---
Peak power Input                           pi:  ---
Average power hput                     pi:  ---
Dity cycle                                         Du: ---
Pulse  Diration                                tp:  ---
Pul8e  Recurrence  Rate              prr: ---

PaLcking:    To  be  Specified

®

n

4.16.  3.6           Peak  power
Output:

4.10.7.3.I       Frequency:

If=27A;                                        tk:   ---
Note  3

tp=O.  08to
0.12H-a;

Ifu=.  0004±.  0001

ib =7.  OA

+qu`ch
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BOMAC  LABORATORIES,  lNC.  -  BEVEftLY.,  JVL4SSACIJuSETTS

MARCH   11,   19S7

r?l
L•T!

N

L2`\

I at+E
®,J

1I

I

BL-50
BL-50A
BL-50B

Ref. Dlnenslon
1A" I   15/32   ±1/8                  I8" !11/16   ±1/8

Ci. I     3/4     Die,pe I  5/16   Hex.   Ed.   Brass
Pin  Jack

Bit '2     5/8     ±1/8

F* !2     1/8      ±1/32
Gin 1     7/8     ±1/16
H# 2     5/16   ±1/16
Ji+ti 6     I/8     ±1/4                   I
Krm 3    I/2     ±1/8be I   11/16   ±1/16
M## 9/16  Dla.
N I !thtos   with  UG   585/U
Pi}3, a/4     ±|/T/fi±
Qpe 3/8     ±1/16R" i1/4'S# rl    7/8     ±+/8
T## 4     I/4     ±1/8
U# 1.500        ±.010
VITj:- '1      1/2      Nom.

Wi, ; i.500         ±.010
Xra I/2     ±1/32  Had.
Y Hl.266l    Dr..   4   Holes
ZJELla JSlo-52NC      4   Holes

AB* 4                   ±1/16
Ci*i( '2     3/4      ±1/16

AD*% 1/4



BOAA^C  LABORATORIES.  INC.  -  BEVERLY,  AA^SS^CHuSETTS
JUNE  2e,  1®)®

I)e.cription:   Magnetron,  p`il.e type,  with permanezit magnet.  air cool.a,
ttLn&tne  5400-5900  Mc. ,   loo  watt pcaLk  o`itput.

Rating.         EF       tk
Abeolute        V
Malim`im:   5.5        --
14inlmuzn:    4.5         --
Note  I           Note  2

Typic.I
Cber.tlon

I             5.a         .-
Z              5.0          --

I.  Body
ib        epy       Pi     Du       tp       prr       rrv       °C

I.2        I.5       "    .OOz     2ro   4000     kv(;.      ]OOOc
a            kv          W                  tL.ec

3.I                   Chialific.tion               R.qulr.d for
Approval :                      JAN M.rking

I. 7                    M.rking:

4. 5                     HoldlfLg period:            168 hour.

4. 9. Z               Dim.zL.lob. :                 A. p.I outline

**^ltitude:                          Note  10

*eshocl:                             Note  5

H..ter w.rm-Up       Ef= 5. 0
Time:

4. 9.18              Carton Drop:

+.9.19.Z     .*CatL.tazit
^cc®|®ration:

Vit,rltlol:

*Rotrtlca:

•. IO. a            Heat.r current:

Jlmbl®tlt
reaper.tar.:

1.16. Z                C.tlbode:

4.16. 3.2           H®,tor:

+. |6. 3             0.cilhtion (I)

4.16. 3. 3         P`il.c char.ct.r-
i,tic, :

4.16. 3. 4          Avcz'age  Anode
Current:

4.16. 3. 5          nil..  Voltage:

4.16... 6          Power o`itput:

R.qylr.d

Note 6

Note  7

Note 8
po:100W nh.

ErS.OV

NGco      9

Unlpo..ntltl arid.
coated

Ef=5. OV

or=l.10  mal.

tp=l.  OcO.  ILL.CC-

"=0. 00Z;
rrv=15kv/w.  mall(;

18  =1. 6nrfu
m=O. 002;

f=  5400
f=  5650
f=  5900  Mc.

f=  5400
f=  5650
f=  5900  Mc.
Note   11

+.16. 3. 7         Rf Bandwldth:             0.cillation  (I)

fl

±1. 5  Mc.

If    :a.,45      a.5]^

•-60        "O®C

epy    :1150        1450V

-=1. 5min;  rrcq + ph...
Ib=. 6A and  I.OA

4.16. 5         **P`illing factor:             .=l. 5  min.
Fr.q.  + Pbaee

I.16. 6         **F`i.hing Factor:           Note  3

I: ---         12Mc

---          15Mc/A

*rstabillty:                      Note 4 go  be  j]pcolfled   ------

tp=l. O±®.  IL..                               250          ---hr.
m=0. 00Z

O,c.    (1'
f=  5650

coocto  6o°C     Mc/°C       :...        o.o5Mc/°C

**Tbermal                         Note  l2
Equilibrium:

Not.I:            The.e I.ting..r. in.err.I.ted.  and it do.. Bet  zlece...z'ily
follow that comt>Ltiltlon Of I.€ing. can be obt`.Iced .lmiltaneou.ly

Note 2:            The heat.I toltag. may be lppll.d.lmiilt.zieo`L.ly with th.
put-. vO|`a8..

Note 3:            Th. pu.hing factor i. the I.eqp.ac7 cliff.ronc. in...uz.ed
wh.zi th. .v.I.g. .trodo currcat i. v.fled frozn I. 5 to I. 7 a^

Not. I:           St.blllty.h.ll b. in...ur.a.. th. perc.nt-ge Of ml..ing ptLl...
dairing a p.riod of ob..z'v&tlozi.    ML..Lng pal.e. &r. defln.a ..
put.e. h.vine eD®.gy belov 70* Of the .v...g. p`ll.e cnerfy .t
th. 1r.qv.ticy of th. zLorm.1 mode.

Note 6:

Note  9:

A lib..I .hocl accel.r.ti®n Of 10. 000 G'. .h.1l t}. applied to-
w.rd. the .ad Of the tub. h.viag a coa]Eid output and tunin(
a.cb.nl.in along th. longlt`Ldln.I .ri..   Lie .... bock .cc.I.r.-
tion. Of 500 G'. .tL.ll I. .ppli.d h tee r.dial dlr.ctlon. 90
d.glee. ap.rt.   TtLe ttibe .A.ll op.r.te ..ti.£.ct.ruy lad a...
all otb.r requlr.a.nt. of thi. .p.ciflcatlon .fter .xpericacla(
th....cceler.tloD..

Th. tube .h-11 op.I.to ..ti.f.ctoruy `inder cop.I.nt .cc.I.n-
tLoa Of 10. 000 G'. in th. lozigltudinil plane lzLd `inder cozL.I.at
•cc.1.I.tLori Of loco    G'.  in th. I.t®ral pl.ae.

Tb. t`ib. .I.ll b. oper.tod dning vibration in e.ch Of 3 z"to.LIT
p.xp.Bdlc`il.I pl.zi .... Vlt.rltion .ti.ll b. fron 10 to 55 ap. .t
. 08 lbch total .Icur.ion .nd from 55 to 2000 cp. .I . cca.t.at
lz g..   Th. tim. af wlbr.tlco in.A. h ..ch pl.a. .ball I. .ppnd
in.S.1y 45 bin.  to cov.z' tb. I.ng. from 55 to 2000 cp..   TL.
ttm.I locllng .cr.v .A.ll b. `i..a to lock th. t`]a.r .d".tl-(
•h-ft at a p.Tttc`il.I fz..qu.ncy.   Th. .bov. pz.oc.diir. .ti.ll I.
in.de .t ton.I ..ttin8. for appz'orimt.ly 5400.  5650.  .nd 390®
Wc.   birlo8 vlbr.tioa the t`ibe .h.ll not eac..a .p€ctn.a I. r.
bmdwldth.

The tube  .hall be  rotated about ite  longitudinal aJne at 300  rpm
`Irith leee  than  epecified frequency  ehift  aLnd with  epccificd power
Output.

The tu.be  Bhall give normal eati8factory operation and meet
all other  requiremente  Of thi8 i)pecification at au ambient
temperaturc®  in the  Specified  range.

The  tube  ®hall operate  a¢ altitudee  up  to  60, 000  feet above
Sea level without degradation Of performance.

A directional  coupler may be used to  detect power  within  10%.

Tbe tube  8haLll at all times  reach apparent tbermal equilibrium
witbin 5  minutes  of continuous  operation,   and thereafter,  `rith
constant  Supply potentiala  and ambient temperature,  alid all ad-
juBtment8  and connectione  relmining fixed,   the  absolute  value
of the  change in generated radio frequency Shall not exceed tzie
®pecified value  over  any interval of continuou8  operation up to
I  hour in duraLtion.

References  and notation are from Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

(oyer)
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BOAAAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
AUGUST  2,  195®

mmenoion8:   Per o`itline

Ratings
Heater Voltage
Peak Forwal.d Anode  Voltage
Peak Anode  Current
Peak Power hput
Average Power Input
mty Cycle
Pulse  Width

Min.
EFT. 5
epy: ---
ib: ---
pi : ---
Pi : - - -
in:---
tp : - - -

4.10.8               Heater  current:            Ef=5.OV                                 If    :0.45       0.55A

------           *t'OocillaLtioa:                      Note  7

------               Coupling:                          Note  2

4.16.3.Z           Heater  warm-Up         Ef=5.O                                     tk    :  ---           1208ec.
Time:

Average  Anode             lb=l. 6mAdc
Current:

4.16. 3. 5           Pulse  voltage:               Fl=  5400Mc
F2=  5650
F3=  5900

Power output:              Fl,  F2,   F3
t=1808ec.
Note  3

Not.  I:-  'bining  ocroi
Note  2:-Tunoz.  lock,  allen   eot   8crov

(for  locking  tuning  shaft;  1f
d®alrod;  only  noce8sary  under
•|tl`ome  condltlono  of  Shock

Note  3:.  a#€e:1:I:£L88)699/u
Note   4i-*20  Strand  coppoz.  vlro,

teflon  coated.

®

4.11                     LifeTe8t:                           Group  D;                                   t   :  250          ---bra.
Note  6;
tp=O.  9  to   I.  IHBec.
Du=0. 002

4.11.4                 Life  Teat                                                                                    Po  :O.15        ---W
End Point:

Note  I:       Reference®  and notations  are  from  Military Specification,
Electron Tube8,   NIL-E-lc,   3  0C,tobef.1955.

Note  2:       Tbe  output  cormector,   located on one  end of the  tube,   8ball
mate  with an approved miniat`ire or 8ublniniat`ire  coa]dal cable
connector.    The tube  aball be fitted with a protective  collar
around the heater connection to  allow pre8Burization of the
higb potential  comection.    Thie  may   be a 8Inooth braes  Sleeve
1/ 2 inch in diameter and approrimately I/ 2 inch long.

Note  3:       A directional  coupler may be uBed to  detect power within l0%.

Note  4:       The tub. Shall at all tilne®  reach apparent thermal equilibrium
`vithin 5  minute8  Of continuous  operation,   and thereaLfter.    With
con®tant  .upply potentiala  ezid ambient temperature  aLnd all  ad-
ju.tnente  and connectione  I.emainilig fixed,   the  abeolute value
of the  cLange  in generated  radio  frequency  Shall not  exceed  I  Mc
over any interval of continuou8  operation up to  I hour in diiration.

Note  5:       The  absolute value of the  rate  of cbange  of generated radio ire-
quency with re.pect to ambient temperature .hall at all time. be
leee  than  . 05  Mc/°C.

Ref. Dlmenslon
A *6-E2NC   3  Holeg

I 0.125  mln  do  ®ciually
8oaced  on   I.062   BC8" 0.400±.025

C" 0.236±.010
in-a '3/64  x  1/16       Slot
Eia *4-40  I.J[.     Set  ScrewP" 0.5co  mx.
0+ 0-175   Mln-
H-x+* 0.540±.010
J* 0-870±.015
K#* 0.150±.015
I, I.565±-0sO
M 3®250  ml.                           '
N 0,500   I)1a,                               I
P 4.oco  inn.                          I
a I,260  ire.
Ft i.6-52NC   3  Holes

o.is.5--HTnTo®qunlly
iBcacoa   on   I.062   BC

Sit 0.180   I)1a.±.0lo
'T io.310   lthJ[.- 6uO ±2



eoiv`Ac  LABORATORIEs,  INc.  -  BEVERLy,  iNAssACHusETTs
JUNE  28,  1956

Du      tp       prr      rrv     gc8°dy               Ref
jisec             kv /ji8

.002    2.0       4000     |5          |ooOc

Typical
Operation

I                            5.0        -               .8            I.3                                                I.0         1000
2                          5.0        -              .8           I.3                                             I.0       2000

Ref.                      Te st                                     Conditions                           Min.              Max,

3.I                      Qualification                  Required for
Approval:                        JAN Marking

3. 7                        Marking:

4.  5                       Holding  period:             168  hours

4. 9. 2                  Dimensions:                    As  per  outline

**Altitude:                              Note   10

**Shock                                   Note  5

Heater  warm-Up        Ef-5. O                             tk:---                 208ec.
Time

4. 9.18                Carton  Drop:

4.9.19.2     **Constant
Acceleration:

** Vibration;

**Rotation:

4.10. 8               Heater  current:

** Ambient
Temperature

4.16.  2                   CaLthode:

4.16.  3.  2           Heater

4.16.  3                oscillation  (I)

4.16.  3. 3          Pulse  character-
istics:

4.16.  3. 4           Average  Anode
Current:

4.16.  3.  5           Pulse  voltage:

®

Required

Note  6

Note  7

Note 8
po   .100W  min.

EF=5.  OV

Note  9

Utiipotential  oxide
coated

Ef.5.  OV

6=1.1O  max.

tp-I.  0±0.  lJl8ec
Du-0.  002
rrv-15kv/)i8  max.

:Pu==]o..6oE2A

f = 5400
f=5650Mc
f=5900

i I 5400
f=5650
f=5900
Note   11

6=1.  5  min.
Freq.   &  phase
ib=.  6-I.  0

a I. 5 "in.

Note  3

Note  6:

+ I. 5Mc

Note  7:

[F°.45         0.55A

-60          ,900c

Note  8:

Note   9:

N3te    10:

N,jte    11:

epy:1150        1450V

N-te   12:

po:loo           ---W
loo           --.
loo            -__

BW:---            3.OMc
Note   13:

F:---            12Mc

---               15Mc/A

Life  Test:                                  tp=l.  0=0.  I  jis
Du=0.  002                                250              ---hrs

Life  Test  End  point:    Osc.   (I)  f=5650               Po:75                ---W
**Temperature                          400C  to  60°C           Mc/OC:---       0. 05Mc/OC

Coefficient:

**Thermal                                    Note  l2                                   ---              I. OMc
Equilibrium:

These  ratings  are  interrelated,  and  it  does  not necessarily
follow  that  combinations  of  ratings  can  be  obtained  Sim-
ultaneously.

The  heater  voltage  rnaLy be  applied  Simultaneously with the
pulse  voltage.

The  pushing factor  is  the  frequency difference  measured
when  the  peak  anode  current  is  varied from  0. 75   to  0. 85A.

Stability  shall  be  measured as  the  percentage  of missing
pulses  during a  period of observation.    Missing  pulses  are
defined ds  pulses  having  energy below  707. of the average
pulse  energy at  the  frequency of the  normal  mode.

A  shock  of  60°hammer  fall  on  the  high  impact machine
for  electronic  device,   shall  be  applied towards  the  end
of the  tube  having  the  coaxial  output and tuning  mechanism
along  the  longitudinal  axis.    A  Shock  of a  300  hammer  fall
shall  be  applied  in two  radial  directions  90  degrees  apart.
The  tube  shall  operate  aatiBfactorily and meet all  other
requirements  of thig  specificationafter  experiencing  these
a cc elerations .

This  tube  Shall  operate  Satisfactorily under  constant ac-
celeraLtion of  I, 000  G's  in the  longitudinal plane  and under
constant acceleration of  500  G's  in  the  lateral  plane.

The  tube  shall  be  Subjected to  vibraLtion  of  10  to  55  cpa
at  . 08  inches  total  excursion and  55  to  Z000  cp8  at a  constant
acceleration  of  12g  in  each  of three  mutually pel'pendicular
planes.    Total  test time  Shall  be approximately 45  minutes.
The  tube  shall  meet  the  R. F.   bdndwidth  requirements  of
Ogc  (I)  during this  test.

The  tube  shall  be  rotated about  its  longitudinal axis  at
300  rpm with less  than  Specified frequency  Shift and with
specified  power  output.

The  tube  shall  give  normal  sdti§fdctory operation and meet
all  other  requirements  of  this  specification  at  aLll  ambient
temperatures  in  the  specified  range.

The  tube  shall  opel.ate  cLt  altitude§  up  to  60, 000  feet  above
Sea  level  without  degradation  of  performance.

A  directlonal  coupler  mciy  be  used  to  detect  power  within
10%.

The  tube  shall  dt all  times  reach  apparent thermal  equili-
brium  within  5  minutes  of  continuous  operation,  and
thereafter,   with  constant  supply potentials  and ambient
temperature,   and all  adjuBtments  and  connections  remain-
ing  fixed,   the  absolute  value  of the  change  in  generated
radio  frequency  shall  not  exceed the  specified value  over
a.ny interval  of  continuous  operation  up to  I  hour  in  dura-
tion.

References  a.nd notation are  from  Military Specification,
Electron  Tubeg,   MIL-E-lc,   3  october  1955.

(oyer)



Not.  1!-  T`mlng  8cr®v
Note  2i-Tunoz`  lock,   allen   Bob   8cz.ov

(for  locking,tuning  Shaft  lf
d®alrod;   only  noc®Bsazry  under
•xtrono  condltlon8  of  8hock

Note  3:_  a#:e:1::::lag)699/u
Note  4:-  #20  Strand  copper  wlr.a,

teflon  coated.

Ref. DlnenBlon
A #6~32NC   5  Holes

:0.125  mln  do  eaually
soacod   on   1.062   BC8" 0.400±.025

CRT 0.2.as±.010
m# '5/64  I  I/16       Slot
E-:, #4-40  H®x.     Set   ScrsH
Fi,# o.52o  mx.
03t 0.175   Mln-
H-*;I 0.540±.010

.J# 0-870±.015
K*# 0.150±.015
L 1.56§±.OsO
M 3.25o  mx.                           I
N 0.500  Dia.

lp 4.000   Mln.
lQ 1,260  mJ[.    .

R *6-52NC   3  Holes
I

O.125-rim  do  .Qually



BOMAC  LABORATORIES,  lI.C.  -  BEVERLY,  AA^SS^CHuSETTS
^uGIJ5T 2,  19J6

3.I                          Qualification
Approval:

4. 9. 8               **Salt spray
Corrosion:

4. 5                        Holding  period:

4. 9.18                   Carton  Drop:

4.  9.19.1             *Vibration(I)  :

------             **Vibration(2):

**Vibratioh(3):

------            **Rotatioa  Test:

4.10. 8                  Heater  current:

4.16. 3. 2            Heat.I w.rm up
Time:

4.16. 3. 3              P`il8e  charaLcter-
iBtic®:

4.16. 3. 4              Average  Anode
Current:

4.16. 3. 5              Pul®e  voltage:

4.16. 3. 6             Peak power  output:

4.10. 7. 3. 2         Frequency:

Frequency
Stability:

Ef=5.OV                                     If     :                     O.75A

Omit

tp=0.  25  to   I. Otiaec
D`i=0.  00Z;  tz.v=0.  025LL8(maJc)

Ib=l.  ImA

epy    :2.0          2.5KV

po   :400          ---W

F :5400       5900Mc

Note  9

SZ  :  1500        3000  ohniB

Group  I)                                   t   :  Z50         brs.
tp=l. 0  H8ec
m=0. 002

po    :300W

References  and notations  are  from MilitaLry Specification,
Electron  Tubes,   MII.-E-lc,   3  0CtobeF  1955.

To be  Specified.

The  tube  Shall be  capable  of operating  8ati8factorily when  sub-
jected to  vibratioa8  Of from  10  to  55  c/8  at  0. 08  total  excursion
in  each of  3  mutually perpendicular plaLnea  for  a period of 2
minutes.

The  complete  t`ibe  Shall  Chow no pronounced mecha[iical  reBonaLnce
nor erratic  electrical operation when subjected to a reBonant
test of from  10  to  2000  c/a  at  15  g  in  3  mut`ially perpendicular
planee.    Over the  range  at  10  to  55cp8   the  total  excursion  Shall
not  exceed  0. 080  inches  regardiDg to  acceleration  requiremerit.

The tube  ®hall b.  capable  of operating without erratic  operation
after being  Subjected to  a  re`Bonant  search teat  Of from  10  to
2000  c/8  at  30G.    Over  the  range  at  10  to  55cps  tile  total  ex-
cursion  ®hall not  exceed 0. 080  inches  regarding  to acceleratiofl
requ#rementB.

The t`ibe  Bhall be  able to withstand a linear  Shock acceleration
of  1000  a in   a 1ongitudlzml direction.    The  above  I)hock  ehall
be  applied towards  the  end of the tube having tbe  coaxial output
and tuning  mechaLniam.    The  tube  Shall  8tad   a linear  Shock
acceleration of 500  G in  2  radical  directions  90° apart.    Tbe
tube  chall operate  8atiBfactorily and meet all tbe  other  require-
ment8  of this  BpecificaLtiozi after  experiencing  the  aLbove  accelera-
tion8 .

The tubes  Shall be  capable Of operating  8ati8factorily under con-
stant  acceleration of  1000  G'®  in a longitudinal plane  aad `inder
constant acc.leraLtion of 500  ct  in the  lateral plane .

The tube  eball be  cap.bl. Of with.tandlng  rotation abo`it its
longitudinal axis  at a  rat.  of 300  rpzn without a Shift in frequency
greater than plue  or mlnu8  I. 5  znegacycleB and without de-
gradrtlon of the power output below 400 watts.

The tube  .hall at all times  reacb appaLrent thermal equilibrium
witbin 5  minutee  Of continou8  op.ration and thereaJt8r,  with
con.tent  .upply p®tezitial8 and ambi.nt I.mperat`ire.  and all
adju.tment8 and com.ctione  remaining fixed,  the &b8olute value
of the  change  in gonel'ated raLdio frequency .hall not  exceed  i  Mc
over aLny interval Of contlnuou.  op.r.tion up to  I hour in duration.

Note  9:

Note  10:        Th. ab.olute value of the  rate Of change Of gcaerated radio
frequency with rc®pect to ambient temp.rat`ire  .hall at all timee
b. I.ee  than 0. 05  mc/°C.

Note  11 :        The  t`ib®  ehall be  capable  Of givi])g normal.ati8£actory operation
and mectizig all the other  requlrem®nte of the.  epecificatiou at
all  amblezLt temper&t`irc8  in tie  I.ang. from  -60  through  90°C.

Note   I:-Tuning   screw
Note  2:-Tuner  lock,   allen   set   screw

(for  locking  tuning  shaft   lf
desired;   only  necessary  under
extreme   condltlons  of   shock

t\toto   3: _  :A:€e:1:::iL8E) 699/u
Note   4:-#20   str`and   copper   wire,

teflon  coat,ed.

Ref. Dlmenslon
A #6-32NC   5   Holes

0.125  mln.ap  oqunliy
spaced   on   1 •062 BC

B*J+ 0.400±.025
C-¥-g 0 . 2 36 i . 0 10
D;Ljll 3/64  x  I/16 Slot;
EiS #4-40   Hex Set Screw
F#-* o.52o   rthx.
G-* 0.175   Min,
II*i€ 0.540±.010
J-:i 0.870±.015
K-x--* 0.150±.015
L 2,.ooo   nthx.
M 3.250   Ithx.
N 0.500   Dla.
P 4.000   ?,,1n,
I 1.260   Max.
R f6-32NC   3  Holes

Ool25   min  dp  equally
spaced   on   i .06`C BC

S# 0.leo   I.010 Dla,
T*i+ 60`  fi2
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I)imen.ion.:   Per At€ached

Rating. :        Ef          tlL           if          lb          ib         epy         PI
V                          a         rnA       a            Iv          W

Ab,olute
Maxim`im:  ZZ          --            16         --           J6            40          600
Mintm`im:   --        180          ----           L8          -----

Note  2   Note  2     Note  3

Typical
Operation:

I.                13           300                3.I        9.5            28
2.               14.5    300              3.4       I.9           25
3.                 11.0     300                2.314.5            20

36         ,40
36           175
36         520

Ra,,ingo ,       p i        in
Mw

AbBolute

tp       prr Try
kv/LL.

Note  15  NoteB  4  and  5

Typical
Cperatioa:

I .---    0.00033      0.241330        ZOO               ---
a .---    o.oooZo      o.Z01obo        2lo              ---
3 .---    0.0007Z      0.18    4000        160              ---

Packing to be  .pecified.

-----         *Shock:

4. 9.  8          **Salt  spray
Corrosion:

4. 9.18            Carton  Drop:

4. 9.19. Z     *High  Frequency
Vibration:

4.16.  2        **Cathode:

4.16.  3             08cillatiozi  (I):

4.16. 3.  Z       Heater-Cathode
WaLrzn-up  Tine :

If:          3.6         4.4      A

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS

OCTOBEft  lJ,  19!6

Ref.                   Teat

-----            tstability (I):

tspectr`im  Shape( I ) :

4.16.  3                 0BcillatioD  (Z)

4.16. 3. 2          Heater-Cathode
Warm-up Tilne:

4.16. 3. 3          Pulse  charac-
teriBtic8:

4.16.  3. 4          Average  Anode
Current:

---TA+5o  0c               4.16. 3.6          Power  output:

tstability  (Z) :

If for  .e8tl3. 2±5%A

Note  Z  tk=180  min.  ;
Ef=20.  OV

4.16.3.3       PulBe  character-        tp=0.24±0.02Ho

4.16.3.4       AverageAnode
Current:

4.16.3.5      ful.rvoltage:

4.16.3.6       Pow®routput:

I.16. 5              P`illing Factor:

D`i=0. 00033  max.  ;
rrv=200±40  kv/uB
Note  4

18=10mAdc

F=8500Mc                       epy:    32            34       lv

Method   a:
a.'= I. 05  max.  ;

t=30  rninutc.
(max. );  Note  9

•  =l.5 mlzi.;   Bazidwldth    :---         2.5  Xc
pha.e and frequ.ncy                          ty
whicb produce. vor.t
9P.ctr-
•'=l.5minimum,             I:---         1614c
Note  9

•  = I . 5  zninimuzn
Under I.act  etabl®
condi€iona  Of pha.c
and frequency for
aziy  5-ndnutc  malt.
period Of a
30-minute periodi
Puree  energy level
70±51
Note  lz

MP:---          Z.O  ,

m=6mAdc;
er' =1. 05  max. ;
tuning  at mechanicaLl
limit'   Note  10

Same  ae  conditione
for  Power  Chatput,
Notee  9  and  11

Salne  aB  condltlonB
for RF  Band`ridth,
Note  13

F=9600;  er'=l. 5 min.  ;
Note  8

If for te8t=2. 3A±5*

tk=180  min.;  Ef=20. OV
Note  2

tp=0.18±0. 02  t`®
Du=O. 00072  min.
rrv=130±40  kv/tLB
Notes  4  aLnd  5

LB=16  mAdc

Method a;

F:9600       96ZOMc

I : 8440      8500  Mc

F:---         20  Mc

o.18         0.ZZAg

;=l.05maj(.;                   Po  :85
Note  9
o'r`=l.5min.;  Under         hff:---          Z.O  A
leaBt  Stable  condi-
tion8  of phase  and
frequency  for  aLny
5-minute maJ(.
period of a
30-minute period;
Puleo energy
level  50  ±  54;
Notes  12  and  16

10 minuteE]  at  no voltage
3 minute8  at  Ef=20V,   400  c. p. 8.
7 minute.  at  Ef=16V,   400  c. p. e.
20  minutee  at  lb=16mA,   OBc.   (2)
Z0 minutes at lb=] lmA.

¥;:2::%6a.,n:[t,P5=±°;*8:9a°:bpa'8e
varied through  180°  at leaBt five
timee  duri]ig the pulsing part Of the
hourly cycle.    frequency ehall be
changed at the rate Of approrimately
loo  Mc per bout,  either continuouely
or in 8tepe.    t  .hall i]]cl`ide all time
d`irlng which heater i.  al®o operating.

(over)



Note  6:

(continued)

O,cill&tlon ( I)
rm.. Voltage
Pow.I output
RT Ehadwldth
Spcctrun Sh.pe
Sta.billty  ( I )
Frequ.acy rfuit..
lover:
Frequency Lindt.,
Upp.I:

0.cilla€ion (2)
power Chrtyut
Stability  (Z)

•py   :30.5
po  : 65
I..---

in:5
rm: ---

I : 8400

I : 9540

po  : 65
hff : ---

I-- kv
---W
3/tp  Mc
--- db
3*

8510  Mc

9650

--.W
3*

Refer®zice.  and notatione  ar. from the late.¢ ie.uc Of Military
Specification,  Electron Tube.  mLE-I.

Prior to the application Of high voltage,  the cathode  aball bc
heated by applying  (I)  16  volts  for  12 minute.  (thi.  8hall be
typical equiplnent  Btandby voltage)  or  (2)  20  volta  for  3 min`itee
(this  8ball I.e the maxim`iln voltage minimuln time  condition
permi3Bible).    On the  application Of anode power,  the bejLtcr
voltage or  current  Shall be  dropped to the value  epecified herein.
For various  power inp`ite,  Ef Eihall be  adjueted (within  5 percent)
according to the following form`ila:

Thi6  Shall be the lnaximum inetantancoufi  Burge  curl.nt.    There
Shall bc  a Suitable  geriea  imp.dance during ltaz'ting time to
lirnit  surge  current to this value.    The  cold reBil]tance of the
heater  i8 approximately 0. 5 ohm.

The  input  circuit  Shall be  de®igzied  8o that the  energy per pulee
delivered to the tube.  if arcing occur.,  camot greatly exceed
the normal energy per pulee.    Pul8er8  of the  diecharging net-
work type may Satisfy thi8  requirement.    The total inp`it
Capacitance  of the  tube  and circuit  ®hall bc  15 piLf mlnim`im.

The  rate of rise of voltage  (rrv)  .hall be  cxprelBed in kilovolt®
per microeecond,   defined ae  the  eteepe8t tangent Co tb. leading
edge  of the  voltage pulse  above  80  percent amplitude  `when
amplitude  iB  defined a8  a horizontal line  dra`]rn tangent to the
tope  Of the  Bmooth peak.

Shock  Teat.
(a)    Thia  teat  Shall be  performed on the

(Flyweight)  Shock  Machine  for  Electronic  Devicea.    A
resilient  cushion (!ee  Not  5(b» ehal] bc  interpoeed between
bammcr and anvil  of table aLnd a  euitable hammer angle  Shall
be  Belected to prochice a  aback of an approrimate cubic wave
form and of the  magnitude and duration ®pecified herein
(.ee  Note  5  (c)).   The  mounting plate  of tLe  tube  ehall be
bolted `Irith brass bolte  to cithez' the table or to the  Standard
angle bracket,   depending upon the  direction of tbe deeired
8hock,  ueing  a  I-9/ 16  incb thick brace  .pacer between the
tube  mounting plate  and table or angle bracket.    The  .hock
Bhau be  rnea8ured on the bra8e  .pacer.    The t`ibc  .hall be
given one  Shock in  each Of the  following  dlrectione:

(I)   Parallel to cathode and..   `arith cathode terminal. pointing
away from hammer.

(2)   Perpendicular to both cathode  axi.  and output waveguide
ani8,

(3)   Perpendicular  to  cathode  ari®  aLnd parallel ¢o the  output
w.veguide and..

(b)    A reeiliezi¢  cufibion con.ieting  of a 9/3Z  incb thick nibber
8heet of 30 Shore  Durometer hardne.a,   covering the entire
anvil of tbe table,  hoe been found to produce the  .Lock
duration epecificd h.rein `mder tbe  glv.a condition.  of table
load and .hock magnit`ide.

(c)    Becan.e  Of tbe  varying  re®ili.nee  of the  tube  c.a  it.  mo`iziting
plate with dlffcr.nt Chock directione  and the bLgh ratio of
tube to table weight,  th.  hammer angle will vary with the tube
orL.ntatiozi to produce the  required magnit`id. o£ .back.

(d)    Criteria for
tube .ball .bow no mechanical hilure and .hall meet initiL| _
te.t  req`lLremcnto .

Th. tube  .hall bc  rigidly mo`int.a by the  mo`ihting plate and
vibr&¢®d p.rp.ndicular to cathode and o`itryit all..    Tbe mo`intlzig
plate  .h.11 I. bolted with nozLmaLgn.tic bol..  to tb. tabl. u.izig
a nozLmagn.tic in.tallic .p.ccr to meint.in th.  required mLBl-
mum 2-lncb clearlncc betw..a th. zn.p.t.  and other ma`qu.tic
mterial..   After the vibrltlan te.I,  tL. tut)e .hall .how no
in.chanical hllurc and .hau conform .o the te.t rcq`ilremczLt. Of
0.cill.tioa (I)  .pecified hcz.ein.

The pha8e  of maximum loading to b® coupled to the magn.troD
ouqut .hall bc determined by the dl.¢.nee from the output ing.
&t which . .tandLng  `Irave  ratio mlnlrmim c.zi occ`ir,  expr...ed ln
term. of a fraction of waveleagth in ttLe g`iide  (^ g).

Note  9:          Requlr.zncnti.ball be.atllfi®d over the  entire tuning  range.

Note  10:        The tube.hall be  t`ined to the  e.Etremc. of the  mechanical tuning
range.    Tbe frequency limits  .hall be  mea.ured after tbe tub.
reache8  telnperature  .tabilization.    The upper`frequency lilnlt
condition  may be  con8idcred met  aLftcr  20  minutee  of operation at
the bigh frcqucncy mechanical limit.    The lower frequency limit
condition lnay be  con8idcred met after 5  !ninute.  of operation at
the low frequency mechanical limit.

Not.11 :        The frequency obtained by turning the  tuning mechani8m to.
given Setting  la one  directioD,   .ham bc  reproducible  when
returning to the  .ame  8ettlng from the  opposite  direction to
within the  vaLlue  8pecified hercia.

Note  lz:        Stability.hall be meaeured ln term®  of tbe average number of
output put.e8  mie.ing,   expree8ed a.  a percent to the number of
input pul.e.  applied d`irlng the period Of ob-ervation.    "iB.lng
pulae®  (MP),   which  are  taken to  include  tho8e  due  both to  arcing
and moding,   .hall be  cot]®idered to be  mi..ing  if the  I. I.  energy
ia  leB8  than the percentage  ®pecified herein of the  normal pul.e
energy level at the  walited frequency.

Note  13:        When observed on a  Spectrum analyzer a  Suitable  Spectrum  i.
con8idered one  in which the  major  lobe hae  a  Shape  Such that  i8
Elope  does  not cbange  ®ign more  than once  for power  levels
greater  than the  minor  lobe  value  Specified herein.    This  Shall
be  expre88ed a8  the  difference  ill power  levcl8  in terms  of db.

Note  14:        On  evidence  of  Bati8factory quality,   the  Government  inBpector
may limit  this  test to  ten tubes  per  month if the production  iB
continuous.    Normal  design testing  Shall be  resumed if tbe
defective  product  exceeds  6 percent.

Note  15:        Tbe  duty  cycle  (mi)  Shall be  obtained by applying pairs  of pul8e®
Separated from  each otber by a value  Of  15  ±  I  H.8ec,   with

alternate pul8eB  occurring  at  a nominal  repetition  raLte  of  2000
pulses  per  Second  (p. p. .. ).     This  il  comparable  to  a  combiDed
repetition  rate  of  4000  p. p. 8.

Note  l6:         Stability  (Z)  Shall follow stability  (I).
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6    Axis  of  Cathod.

Ref- I,....I Tlet - 't`      ..
A 1.625   i.015 "J 0-516   "1n-
a 0-500   I-015 mAK 0-156  ml-

*C 2.590   I.OsO AL 2,250  ml.
**1) 3-125  hi- '" 0-a.En   I-015

*E 0-515   ±.OsO AN 0.125   i.015
*F i-250   i.015 *AP 1.500  inn-"0 |O.cO  hi. fEAQ 3.25o  mx."H 3.I)60  EL. *AR 0.8ao  +.008  -.Oo5
*J 0,281  hi. AS 0.610

K 0.16.-32  Tab JutAT a.540  +.cos  -.oQa
.Z50  Mln.   Scr. AU 0.250   I.015
Pon®tl.at:lob AV 0.169   ±-005
C1..8  2  Fit AW 0-125   Wln-
4  Holes .i"

I, I.474   I.004 AX 2-187   I.015
H 0.737  I.cos AY 0-406   i-015

*N 3.625  hi. AZ 0.250  Flanfre   i.015"P 5.000  ml. EIA •.,            ,            ,
• 4.cog   i.045 88 2.5cro   ±.oio

rtyR 3,812  hi. BC 0.375  Rld.   i-015
S a,031  nn, 81) I.025   ±.025
T a.625  in.  ±.015 BE I . 500
U 1.509 HBP 3.250  rm.
V 1.543  i.031 80 0.281   ±.cos  4  Hal..
W I .122 BH O-E75   I-015
X 0.cO7 *BJ O.5co  rm.
Y I.8cO   i.cos 4urBK 4,OcO  in,
Z 0.915   I.003 *BL 3.5co  rm.

AA 0.676  I.cos BH 3.croo   I.oio
AB I.352   I.cO4 *BN 0.156  i.005
AC 1-875   ±-020 J,BP 0.156   +.000  -.015

To  a.nt.rlln®  of EX} 0.438  I.010
av®mld® *Em 0-187   +-015  ~-000

AI) 0.475   IAJ(- #BS 0.1875  +-002   --001"8 0,625  hi- i,BT 0-040   +.00§  --000
AF 1-250   I.005 I)I) 0-125   I-010

To  ^xl8  of EV a.C)62   i.015
Cacb.  Tom. FI t,

AO 0.125   i.010
HAH 0®750  inn,a

BOJV`AC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS

ocTOB[n  ii5,  io56

Notos=-

`i-

4!-  The  nunb®r  on  the  geneva  appear.1ng  through  the  hole   ln
the  geneva  cover  lndlcates  coznplete  rovolutlons  of  the
gear  frco  zero  to  sl][.     The  number  on  the  gear  ls  to  t)a
road  dlroctly  opposite  hole  posltlon  in  the  geneva  cover
The  tube  ls   so  adjusted  that  with  the  geneva  set  at   "0",
the   upper  fl.equency  llmlt   occurs  betveon  0.5  and  2.5  on
the  goer  gottlng.    To  obtain  the  corredt  value,   1t   ls
nocogsary  to  opel.ate  the  tube  for  at  least  20  mlnuteg
under  o8clllatlon  at   full  input  per  spec.  A-714305.

A- :¥:e£:::e¥:IL:::::a£;Sa=h:: ::1::  :#€:pl:L8::Van  ln

4}-i88P::::sf::q::£:g :::g:.IS  covor8d  ln approxlmto|y

i- The  tuning  mechanism  Shall  operate   smoothly  ovel.  the
ontlro   zziechanlcal   range   vh®n   subjected   Co  tol.quo   of
11/21nch-pounds  mx.   applied  at  the  drive  Shaft.
In  equlpmont  use,   a  peak  static   torque  no  greater  than
3  inch-pounds  Shall  bo  applied  at  the  tube  drive  shaft
The   gear  and  wol.in  thl.oads  must  be   free  from  corro81on,
paint  and  other  imp8rfoctlon.

A-  :¥°37:±SoffB:a:1::::°::c::£:?a}N:*L; :Sp¥:::i?  a  radlug

A-::rm±Lmit!n:=u::C:tngL::a:fa:a::LEu:SOL::::::::SL:::honi:

8  -  Dlmen81ons  .1tbout   11mlt8  are  for  equlpmont   do81gn  put.poaos
only  and  nood   not  I)a   chacked.

9  - ::gn8°:t:=L:fb:h:1::::n:L¥  :7::n€::i :::::er::e:i:C®
Bpoclfl®d  axl8  of  the  input.

A -Tho8o  dlmen81one  a.fine  the  oxtl`®mltl®B  of  th.  cyllndrlcal
8®ctlon  glv®n  by  the  A   dlmon81on.

A -Th®9o  dlznen81on8   d®fln®  the  extr®mltl®B  of  tb.   cyllnd].1c.I
8ec€1on  glv®n  try  the   8  dlnon8lon.

A-No  clanplng  noanl  to  boar  beyond  thl8  dlzBonslon.

13  -  The  hoat®r  t®rnlnal  .hall  bo  concontt'1c  vlth  the  cathod.
tormlnal  ilthln  .010.

.i^i

.is`

-  Yarnlng  -  lfalntaln  nlnlmim  clearanc.  or  Z!  incn®I
t)otveon  thle  znagn®t   and  d]agzlotlc  zBaterl&le.
(Magn®ta,   Stool   tool8,   plato8,   ®t;c.)

-  The  oponlng  of  the  -ave  guldo   !hall  tio  ®nclos®d  by
a  dust  cover  ih®n  tub.1e  ziot   ln  u8..

L6  - €±:a:°=:k:::S.a::: 3:I:::n:y8bt¥pa*m::¥£B:I::??

17  -  Ekhau8t  tubulatlon  cover  .hall  not  ®xtond  beyond
plane  doflnod  by  nountlng  plot.  odg®.

A-With  the  31/4  Dla.  ro8Clng  on  a  plane  ourfaco,
colncld®nt  with  rofor®nc®  plane  I,   a   .010  ga`ig.
I/8  ild®  shall  not  enter  and  ar®as`  of  the  tia..-
plato  outsldo  th®  3     1/4  Dla.   ahall  b®  wlthln
.010  of  th.  phn®  Surface.

19   -   Dlmonslons  with  a   81ngl®  ast.rl8k   (#)   d®noto
doslgn  Cost.     mnon31on8  vlth  a  double  ast®rl8k   (#+)
denoee  quallflcatlon  approval.

.±3.

The   .1875+.002-.col  dlmonslon  does   not  n®c.8sarlly  apply

::dt?£®Pak:L:; :::1:::::8 9;i;: , 8:€t t:a:::o|/ig: ::::
:Lr;8 ::i:::::a:°„±:i.¥°7:i:8:a:::€:  :!®t::a:i:f:fin:;®
b®   811ghtly  i.s8  than  the   .1875+.002-.col  dla.   to  obt.ln
t)otter  d®burrlng,  but  my  not  I)®  larger  than  the
.1875+.002-.001  dlamot®r.

(oyer)
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De.cfiptioti:     Magtictron,   40 kw (mitt),   29800-24270 Mc,  put.ed typ..
all cooled,  ltitegral in.gaet,  utiipotetitial cathode.

a

®

I)

ib                         pi                         I)u                        tp
a                        I,                                                ,I,

Ma]timuli:        18                             Z70                        a.0007                     a.a
Mitlim\m:         i o                                                                                       0.I

No,e  I

Cautioti:     Tbe  dependent absolute  ratitig.  aLre  interl.elated.   atid it  do..
not neces.arily follow that combitiatiotil  of rating.  can be att®iDed .im`il-
tatieou8ly.    The  provi.io"  of MII--E-lB  6. 5  aLpply  in  the  .election Of th.
operating  point.

Abode  T            Bu8bing                                                        Output
°C               Prea8urization         Buog:ing  I          Pre8iluri2.tioo

p8ia                                                                Pail
Maximum:            130                             50                                Z50                                       50
Minimum:            ---                            10                                                                       Note  5

Notes  4,13                                        Notes  4.13

The  independent  absolute  raLting8  must not be  exceeded if  the  8pecified
life  is  to  be  obtaiaed.    These  independent  absolute  ratings  are  limiting
values  beyond  which  the  serviceaLbility of  aLny  individual  tube  may be  im-
paired.

Input  BUBhing:                Note  6
Cooling:                           Forced Air
Mounting support:       Note  6
MaLgnet  I 3olaLtion:          No¢e  7

Ref.                          Teat

3.I                          Qualification
Approval:

4.  9.  2                     Dimen8ion8:

3. 7                          Marking

4.  5                         Holding  period:

4.  9.  8                 **Salt  spraLy
Corrosion:

4.  9.12             **Low pre88ure:

4.  9.13                   Pre88urizing:

4.  9.18.I.8         Ca.rtonDrop:

4. 9.19.I           *Low-frequency
Vibration:

4.9.19.  2        **High-frequency
Vibration:

BOJV`AC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
Jl,NE  a,  los6

Ref.                   Te..                                Cotiditloa.                                Mid.      Max.

4.10. 7. 3.I     Fixed  Tuned                   Anode  T£40-60UC              I: 23800    24270Mc
Frequet`cy:

4.16.  5           i PullitLg F.ctor:            Note  l6                               AF : ---         30Mc

4.16. 7. Z       *Load stability:              6.:I, 5                       Ml..itLg
Not.17,18             Put.e.  :  ---         1%

4.11                    Life  Teat.:                     Note  8,   Gro`lp D                 T: 350         ---hre
Note  19

Note  17,18           Mi..ing
put.c8:    ---         Z%

epy:  ---          16kv

4. 9.14        *l TemperaaLre                At]ode  Tetn-              AFy°C: ---- 0. 6Mcfc
C ®.ffic ietLt:                    pe rat`ire.

Note  6,   60  to
loooc

4.9.15          **Low  TcmperaLt`ire       Note  zI
Opefatior,:

4.10.  8                  Heater  c`lrreut:

4.16.  3                   0®cillltion  (I)

4.16.  3.  2

I.16. ,. 6

4.16.  3.  5

1.16.  ,.  7

dr= I.  I  Mar

tk=180  Bee  max  at
Ef:5. 0±10%;  Ef=O
for  te.t;  Note  8.   12

tp=0.135  to  0.165 pB
Du-0. 0006
try:0. 08-0.  I pr  min
Note   13,    14

poser oaput:

P..I C`Lrr.tit:             ib: 15 a

Put.e Voltag.:

operaLtion:

Note  I:              The  rate  of pulse  voltage  riBe,   the  percentage  Of pulse  vol-
tage  ripple,   and  the  rate  of pulBe  voltage  fall  ohould be
those  `which re8ult in proper  .tartitig  aLnd oscillation.     The
pulse  characteriBtic®  li.ted under  O8cillatioti  I  (4.16. 3.  3)
are those  which have been used in manufacturitLg proceBeea
atid in life  testing.    The rna.tiofact`irer must be  con.`ilted
with  regaLrd to  Specific  applicaLtione  where  .uttable  pul4e
characteristics  may be  required outside of theBe  limit8.

Note  2:              The  maximum value  Specified iB  for  a aoti-oeciuaLting  coti-
dition.    Heater  8urge  c`irreat ohall tiot exceed  12  alnpcrea.

Note  3:             This  is  the  marimum voltage that can be  applied to the
cathode  bu8hing  at  500  mm Hg before  tircakdo`Irn take.  place.

Note  4:             The temperature  i8  to be lncaeured at the point indicated ot}
the  Electroh  Tube  Drawit`g.

Note  5:              Under  mismatched load cotrditioti..   the  waveg`iide  mu®t be
pressurized to prevent breakdo`m.

Note  6:             See  Tube  outline  drawing,   dated    5-2-56.

Note  7:             In handling and mounting tbe  magtietroti,   care must be  exer-
ci8ed to prevent demagtictization.    Ferromagtietic materialB
or  energized magneto  Shall tLot be  brought within  Z  inchee  of
the  tube.

The tube  ehall be moutited `rith tLe  cattiode vertical during
all tee.8  except life  test.    The t`ibe  ehall be moutited bori-
zontal  during life  teBt.

Reasonable  care  8ho`]ld be used ill the  .toTaLge,  in.tallatioti,
and use  of the t`ibe to avoid impartitig  vibration or  ®tiock it)      `
exceo®  of the  value.  which it i.  dceigncd to  wlthetat)d.

Vibratioti ehall be alotig the Xl.  X2 and Yl  ill..  .eparately
for pel'iode  of  5 nit)utefi.    1o  eaLch plan.,   the  frequetlcy of
vibration .ball vary from znirimum to the marimurn and
returned to minimum in the tine  Bpecified.

The  maLgnetroti ehall be  mounted on a  teat plate  and dropped
five  timee  on each of three mutually perpeadiculaT axe®
parallel  t6 the  reference plane.  8tio`Irn oti the  Elec.ron Tube
DT.witig.    The  Shock pul8e  Shall have  aL duration of approri-
mately  11  millieecondB a. Inca.used at the  q\iarter amplit`rde
poitit.  of the  aLcceleration  8hock  `rave.

Ttic  heater  voltaLgc  must be  reduced  to  zero  during operatloti
after  the application of higb voltage.

Thi8  teBt tieed be  cotiducted only utider otie  .et Of cotidition.
within the limite  opted for tbe o®cillatioti Bpecified.

(oyer)



No  Spike  or  ripple  Shall  exceed±7% of the  averaLge peak
value  of voltage  or  current.    Itiverae  voltage must not ex-
ceed  207® of the  forward voltage.    The  negative  amplitude
of any post p\il8e  voltage  oBcination8  must tiot  exceed  lob
of the  average peak vaLlue.

Stability  will hot be  rnea8ured under  this  teat.     The  RF  band-
width  8hall be  within  the  limits  specified  when a.  VSWR  of
I.  5/I. 0  i8  introduced in the  load at a  distance  of approxi-
mately  0. 5  meters  from  the  rnagnetl.oa coupling flaLnge,   the
phaLge  being  adjusted for  operation  in the  sink.

The  pulling mea8uremeat  8haLll  be  lnade  ia  Bucb a matiner
that thermal effects  do not introduce  appreciable  error..

No  more  than the  Specified percentage  of pulses  8haLll  re8ult
in r-f ouq)ut pulses  each baving  le88  than 70% of  the  ampli-
tude  of a normal pulse  and within a frequency ratige of ±50
megacycle8  from the  aormal frequency of tbe  individual
tube.    SaLti8factory operation must be  obtained for  the  last
two minutes  of a  test interval not to  exceed  5 minutes.

Ob8ervation8  Shall be made for load phase poaition8  corr..-
pc)nding  to maximum power  and to minimum po`rer.

The  VSWR  Shall  be  I. 5/I. 0.     The  interpretatioa of the  valu.
of  the  VSWR  as  used by  the  man\lfacturer  and a8  used by
others  shaLll  be  as  defined  in MIL-E-lB  4.16.  5.     The  8tand-
iag  wave  introducer  Shall be  moved during the  test  ®o  that
operation is  obtained for  load phase oosition8  corresponding

to maximum power  ontryut,  minimum power  output,  maxi-
mum frequency,  and minimum frequency.    If automatically
driveti,   the  Standing  wave  introducer  Shall  be  cycled con-
tinuou8ly through a line  length approximately one-half  wave
length long  aLt a maximum  rate  of four  cycles  per  hour;  if
maLnually moved,   the  Standing  wave  iutroducer  shall  be
cycled through  the  four  load pha.se  po9ition8  corresponding
to maximum power,  minimum power,  maximum frequency,
Ininimum frequency at least  once  during  the  specified life
of  the  tube,   spending  approximately equal periods  of  time  in
eaLcb  phase  position.     The  aLpplica.tion  of  voltages  to  the  tube
during life  test  will be  dotie  in accordance  with  the  following
cycle:    (a)  heater  preheat  3  minutes,   (b)  high voltage  a.pplied
60  minutes,   (c)  no  voltage  15  minutes.     This  cycle  Shall  be
repeated until  the  Summation of higb  voltage  applications
equals  the  specified life.

The  tube  shall pass  all  applicable  production tests  at  the  end
of the  specified life,   witb  the  condition that  the  criteria  for
acceptance  be  modified in accordance  with  tbe  life  test end
points  listed.

With  the  exception Of holding period,   the  only criterion for
this  test iB  that  the  tube  shall  exhibit normal  operation  60
Seconds  after  Snap-on.

References  and notationg  aLre  from  Military SpecificaLtioa,
Electron  Tubes.   MII--E-lc,   3   October,   1955.

` I  I N D / C A r E s   N a T -~-   N I j n a I i 3_

® INDicA,TE<.   riirriENs`i`,N    i_ETrEf=`

7:EF D/HENS/O~
A 3  i87  r4^x.
8 / . 00 C7
C / .2.35 ± .c„O
D 2.8 /  M/„
lf 2. .3 I 2.  nA K

3.CJC'O  „^X
C` `Soo r7i A x`
„ 2    /y4-20 L)N'_-2A  TH.I)
J -GO/ i .ass

4 . C3C/ a i . OS a
i i  3Jt i . . = ± -\„ {.81 S MAX ,
^/ / .4 3 I ± .o2.a
P I 5. 7JO „AX
a / ,2-35
A /, 7 1 5' ±  a,a S
S /./C,:  DiA   rlAX.
7. 2\i25   r4Ax

(continued)

I  F{®f®r®nce   pl.n.   "At'   18  a.fin.d  .a  .  pl&n.  p®..1n8
thro`igh  th.  flnl.h.d  .urf.a.  of  th.  mgn.€.

2  Fl®fep.nc.  pl.n®  ''8"   1.  d.fin.d  18  .  pl.n.  pal.lug

€:I::|fr:i:.C:ni:::  9£.:h®  outout  .nd  p.rp.ndlcul.r
3  R®for®nc®  plan.   "C''   18  d®fln.a  1.  .  p]jLn.  p.I.p.ndlcul.a

eo  r.for.nco  pl&n®=  "A"  .nd  .8"  .t  th.  f.c.  of  tb.
Output .

4  Thl8  dlili.nBlon  raf.rl  to  cent.rlln.  of  tub..

5  i:::::o:fb;.t¥88® (:::b::i.in:g„T:ry  fz'om  tru.

6  0u&I.a  u3®d  for   ghlpplng  purpoao3   only.

7  Thl8  surface  mist  b.  flat  ilthln  .010.

8  Includ®8  angular  as  i®11  as  1.t.ral  d.vl.tloni.

9  :g±:sd:i:£3:::p:::1::Sr::®:::::LS:.::  „::TtLn8

10  This  dlm®nslon  applloa  ®1th®r  to  h.ad  of  mgn®t
t>olt   or  top  of  ®inau8t   cap,   or  mgn®t  coating.

11  Appll.a   to  fl.t  oo   top  of  riiagn®t.

12  Rofez`s   to   !1z®   of  coated  magnet   only.

13  Temperature   1!   t&k.n   from  this  point.

14  The  cent.rllnci  of  tbo  drill.d  hole   ln  the  output
flans.  my  vary  vortlcally  from  the  c®nt®rlln®
of   the   tub.   by   ±   .OC'7.

15  A111gnment  of  the   ®loctrlc  v.ctor   Shall  b.
p®rp®ndlcular   to  rof®r®nc.   plane   ''8".

DE:7-AIL    C)F   C)UTPIJT     FLANGE:

I              L 73-+£#-. 4S. APPF!_-*
•Si          E=,:#

I '11

Si 11

rlAX.i?I

DET-AIL   C)F'   HEATER   C_ATHODE      SC)CKET







E=

I

Dimen.loll. :                Per outline

Rating.:              Ef            Er.             Er              u[
ualto :              v           vdc           vdc         nddc
Man. :          6. 3±10*        350       0  to  -looo         42

I..t coo.:            6. 3           ZOO       -55 to  -2Z5     ----

Raut±rin:::               Tuner ::ate  Temp.      AL:::ide

Maa[. :                                200                           no limit
Te.t coo.:            Note   2,3

**CaLthode:            Coated uripotential               Tuner:     1.ock-nut
Mounting:          O`rtyut connector bolts  to  a uG-39/U  or a  uG-40/U flaLnge

attached to RG-52/U  waveg`iide.
Mounting poeition;     Any                                Cooling:   Conventional,   Note  3
Bate:                Mo`ilded neribl.leads  to  Viking Connector

Pack in .®aled moiBt`ire-re=ietant bag or  approved equivalent.    If opaque
bag ie u®ed,   the  tub. type n`imber  Shall be  etamped thereon.

Ref.                   Telt

3.I                     Q`ialiflcatioa
Approval:

4. 5                    Holding period:

4.9.18.I.  5     CartoaDrop:

* Vibration (1):

** Vibration (2):

4. 9. 20.  5       *Shock:

Condltion8

Required for
JAN Marking

t= 168  boure

To be  epecified

F=  60±2cpe;
G,   10;
t,   120  eec8;
Note®  4,    5

F=  50cp.  to
F=  |000cp8;
G,   10;
t.  5min;
Not®0  4,   6

G=   ZOO;

Note  6

4.10.8         *Heater  curr.ent       ----

4.10.6.7.I   7lTota,i  Reflector     Notes  7,   8
Current :

Ir  : 0              |Q||Adc

If:1.08        i.32A

11.: ---            3.O;1Adc

4.10.4-6       Cathode  current:   ==?£83:063g;M±;po       Ik:---23nAdc

4.10.7.3.2    Tuning  Range             -----                                   F:8500        10,OOOHc.

4.15.i            Power  output(i):   =:i398:06jfic*;po       P°:10            ---- mw

4.]5.I           Power  outputt2,:   E;,§g8:o6#£;po       Po:]o           ._..mw

4.15.1             Power  output(3) :   F=8500Mc   to

I;{&68:ogj ;max  poj
Ers=300Vdc

4.10.5.4       Reflector
voltage (1 ) i

4 .10 . 5 . 4

4 .15 . 3

Reflector.
Voltage(2):

tlElectr.onlc
rmlng  Ftalnge :

4.15. 5       +*Temper'ature
Compensation :

4.8                  Electrode
Insulation :

**Frequency
Modula tlon :

4.10.i.I       J EL18Blon!

4.11                      Life  Test:

4.11.4                 Life   Teat
lind  Point:

See   Poveli
Output   (i)

See   Power
Output   (2)

Fca94OMc.    to

;:%:i?::;
Note   9

Po : 25             ---- mv

Er: -75        -135Vdc

Er:-loo     -16ovdc

AF:20                ---Hc ,

::!!:i::!i£3:?o;-----O.20rtyc
Note   10

Tube  cold                  in-r8     2         ---REO
300   V  mln.   dc           Fuc-r's      2           ---MEG

Rz`-rs     2           ---MEG

I;9{§8tdg.6pr:I  poj      AF:...    0.LMc
Ef-5.7   to  7.Ovdc

Ef =6 . 3V ;
Et =5 'TV 3
Note  7

See   Power
Output   (I)

Total  Reflector
Current

Alk/Ik3--     15¢

t : 500         ---hre

NJlo/Po..---2!rty

Ir : ---       10jiAac

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
MAY  4,  1956

Note   3:

Note   4:

Note   5:

References  and  notations  are  from  M111tary  Speclfl-
catlon,   Electr.on  Tubes,   MII.-E-1t;.   3  0ct;ober  1955.

All  o8clllatlon  teBt8  Shall  be  made  with  the  tut>e

::8:S;¥o3:E::tis-;8; ¥:;33£d:reau¥g:Pn# f±¥e
load  VslirR  for  the   tube   shall  be   leas  than  1.10.

For.ced  air  cooling  18  r€qulred  above  10  watts
resonator  power.input.

Vlbr.ate  once  along  the   3.000  max.   dlmenslon  and  once
along  the  I.750  max.   dlnenslon.

During  vlbl`atlon  the  r`eflector  current  Shall  be
recorded  with  a  Brush  Model  81,-202  recorder  or
equivalent.    There  shall  be  no  reflector  current
t>urBtB  gI.eater  than  the  amoun_t   specified.

Note  6:               Tubes   shall   satEfy  the   Power.  Output   (1)   I.equlr.enentg
dur'1ng  this  test.

Note  7:             The  tube  Shall  not  be  osclllatlng  during  this  test.

Note  8:             The  total  reflector  cum.ent  shall  not  exceed  the
speclf led  llmlt  after  two  minutes  with  all  voltage
applied .

Note  9:              The  power  output  shall  have  no  dl8contlnultles  be-
tween  half-power.  points  for  either  direct,lan  of
reflector  voltage  change.

Note   10:            Temper.atur.e  measured  at  tuner  plate.

N 0Trs I
1.   Plug   Connectlon8

A-H®ater-Whlto
B-Heater-¥ellov
C-Body-Brom
D-Reflectorutroy

a  E-Cathodeutreon
#  A¢E  are   lntel.nelly

connected
2.£us3:.:;;ni::i¥:::;qanu;r

over  Bolder6d   joints
ln   connoctor

3.#;;!g€:O:::d¢

Ref. Dlmen a ions .
A 1,000  mx,
E 3®cO      mJ[®
r`un •438
D* I.750   I,lax,
E# 1.220    I.CX)4F" 1.9cO   )`Jbx.
0+ I.280   I.OC)4
H .zzl.9   Dla.

(t)   Hol.8.
'/.185  D.

r®movat)|®
1nBertB .

H 7.00  i.25
NJrty 3.00  Aoorox.
Pit-* 3.50  Aoorox.
Q" .45  Approx.



Dimen8ione :           Per outline

Ratings:              Ef              Er®              Er                in
Ualt® :                 V                Vac               V dc             rnAdc
Mar.  :         6.  3±10%            350         0  to  -1000         42

Te.tcoa:            6.3             Zlo          -55to  -225      ---

R%t::tee::             T`lner::ate Temp.        Altfit?lde

Mar. :                                 ZOO                            no limit
Te8tcond.:        Note   2,   3

**Cathode:         Coated unipotential                     Tuner:   Lock-nut
Mounting:     Ouq)ut  cormector bolt.  to  a UG-39/U  or  a UG-40/U  flange

attached to  RG-52/U waveguide.
Mounting  po8ition:      Aay            Cooling:    Conveatlonal.   Note  3
Base:             Moulded flerible leads  to viking conn.ctor

Pack in eealed moi8ture-reBi8taJit bag  or  approved  eq`Livalent.    If opaque
bag ie ueed,   the t`ibe type number  Bball be  stamped thereon.

Ref.                     Te 8t

3.I                      Qualification
Approval:

4. 5                     Holding period:

4.9.18.I.5     CartonDrop:

------             *Vibration (I):

a

Eil

**Vlbratioa  (a):

4.10.8         tLHeater  current       -------

4.10.6.7.1  lTotal   Reflector    Nc)tea  7,8
Current,

If   !1.08        I.32A

Ir   : ----       3.0»Adc

4.8                   Electr.ode                   Tutie   cold                 Rh-I`s       2            ---Red.
Insulation                 300  V  Mln.   dc       Rk-rs       2            ---MEG.

Rr-r8       2           ---REa.

4.lo.4.6      Cathode  cut.rent    E;?§:3:063g:jpo      Ik   : ----    23nAdc

4.10.7.3.2    Tuning  Range             -------                                F:8500     10,000Mc.

4.i5.i           poweroutput(1):  E=rM83=06ir2£v          P°   :15         ---in

Approx.
V.S.W.R.   I.5  any  phase

4.]5.i            Poweroutputt2,     E=,§:3=o63q83v           po   :]5         _..mw

Approx;
V.S.W.R.   I.5   any  phase

4.L5.I           Power  Output(3)    :£§:§!8g;ix.   po;

Er.s=300Vdc

4 .10 . 5 . 4 Reflector'
voltage ( I ) :

4.10.5.4       Reflector.
volta-ge ( 2 ) :

4 .15 . 3

4.15. 5       **Temperatune
Compensa.tlon

See   Power
Output   (I)

See   Power
Output   (2)

;;!iii¥;o:0
Note   9

Po   :35         ---in

Er   :-75     -135Vdc

Er   :-loo     -165Vdc

AF    :    20            ---Mc.

:=!!:8::!i£§;;----o.2oMdyoc
Note   10

BOM^C  L^BOR^TORIES,  INC.  -  BEVERLY,  M^SS^CllusETTS
JVL^Y  4,  I.56

Ref .                       Test                         CondltlonB

**Frequency
Modulation :

4.10.I.I               Eml881on:

4.11                        Life   Test:

4.11.4

Note   3:

Note   4:

Note   5:

:;:i!;::;6¥3;5cpo
Ef=6.3V;
Ef-5 '7V;
Note  7

See   Povel`
Output   (1)

inn ,       Max,

AF:---           0.1Mc.

Alk/Ik : --         15¢

t : 500         ---hrB

uJ:o/Po..---a!fyt
Total  Ref lector
Curr'ent                                Ir: --       10 jiAdc

References  and  notations  ar.e  from  Mll±tarry  Speclflcatloi
Electron  Tuties,   NIL-E-1C,   3  0ctotter  1955.

All  osclllatlon  tests  Shall  be  made  with  the  tube
I.191dly  connected  to  a  UO-39AJ.  or  a  UO-40AJ  flange  on
appropriate  Ra-52AJ  wavegulde  equlprent.     The   load  VSWI
for  the  tube  shall  t)e  less  than  I.10.

For'ced  air  cooling  18  requlr`ed  above   10  watts  r.e8onatol
power  input.

Vibrate   once   along  the   3.000  ma][.   dlmen81ons  and  once
along  the   1.750  mx.   dlmenBlon.

During  vlbratlon  the  r`eflector  curl`ent  Shall  be  I.e-
corded  with  a  Br'uBh  Model  EL-202  rtecorider.  or  equivalent
There  Shall  be  no  reflector  current  tiur.sts  greater  Char
the  amount  speclfled.

Note  6:          Tubes   shall   satl8fy  the   Power  Output   (I)   r.equlr.ementB
during  thlB  test.

Note  7:         The  tube  shall  not  be  osclllatlng  during  thlB  test.

Note  8:         The   total  I.eflector.  current  shall  not  exceed  the
8peclfled  llmlt  after.  two  mlnute8  with  all  volta`geB
applied.

Note  9:         The  power  output  shall  have  no  dlscontlnultleB  between
half-power  points  for  either  dlrectlon  of  reflector.
voltage  change.

Note   10:       Temper.ature  measured  at   tuner  plate.

N OTrs i
1.   Plug  Connoctlon®

A-Hoat®r-Whlto
B-Heat.I-¥ello.
a-Body-Bram
prR®flector4I.®y

•  E-Cathodoutz`®on
A t!:n:::.:nt®rna lrty

2.iusE.:;;mi;::::::;qanuir

over  Soldered  jolnt8
1n   connector

3.k;;)!s§:O::5g¢

Ref, Dlmen a lone .
A I.000  Mbl,
8 3.cO     bhx.
r!jm •438
' 1-750  I,lax.
8* 1.220  I.00tF" 1.9co  mx.
G* I.Z80   i,C'04
H •Z|9   I)1a,

(t)   HO|®a.
'/.185  D.

r®movat)1®
1n8ortB .

H 7.00   1.25
T'" 3.00  Acorol.
Eky-a 3.50  Aoorox.
Qder .45  Approx.



Dim.ulotL. :           Per o`itlit}e

Ratings:         I f               Er.
Uhitg :              V                  Vac
Ma](. :          6.  3±10*         350

Tc.t con:       6. 3                 300

Rating.:         Body Temp.
uulto :            Oc
Max. :             200

Tegt com       Note  z,   3

++C.thede:    Coated utiipotential            Tuner:   Single screw and Lockt`ut

Mounfrog:       Output comector bolt.  to a uG-39/U or  a uG-40/U flange
attaLched to RG-5Z/U  waveguide.

Mounting poBition:    Any                                   Cooling:    Cohvetitiotial,   Note  3

CormectionB:                 3 pin baee  and miniature  Tenector  caLp

PaLck in  .ealed moi8ture-re8i®tant bag  or  aLpproved equivalent.    If opaque
bag i8  used,   the  tube type  number  Shall be  .tamped thereoti.

Ref.                        Test

3.I                         Qualif5,cation
Approval:

4.  5                        Holditig period:

4.  9.18.I.  5         CaLrton  I)rop:

*Vibration (I):

** Vitiration  (Z):

®

Required for
JAN Marking

t=168  hours

To be  8pecified

F=60±2cpa;                          Ir   : 0                lo}iAdc
G= I 0 ;
t=120   oec8;
Notes  4,   5

F=50  cpa  to                         AF---lMc  (p-p)
r=1000cps;
G=lo;
t=5  min;
Notes  4,   6

G=200;
Note  6

4.10. 4.  6              Cathode  current:         F=9600±0.  3%Mc;
Er  (Mode  6  3/4)
max.   Po

4.10.  7.  3.  2         Tuning  Range:

4.15.I                    Power  output  (I):        F=9000±0.  3%Mc;
Er  (Mode  6  3/4)
maLX.   Po

4.15.I                    Power  output  (2):        F=9600±0.  37oMc;
Er  (Mode  6  3/4)
max.   Po
Er8=300V

4.15.1                   Power  output  (3):        F=8500Mc  to
F-9600Mc;
Er  (Mode  5)  max Po;
Erg-300Vdc

4.10.  5. 4              Reflector
Voltage  (I):

4.10.  5. 4             Reflector
Voltage  (Z):

4.15.  3               * Electronic
Tuning Range:

See  Power
Output  (I)

See  Power
Output (a)

F=8500  Mc.  I;o
F,9600  Mc;
Mode  6  3/4
50fo maJc Po;
Note  9

BOAAAC  L^BOR^TORIES,  lNC.  -  BEVERLY.  AAASSACHUSETTS
JIJNE  26,  |9J6

Note  6:

F=9300±O.  3%Mc;
Er  (Mode  6  3/4)max Po;
TA=Zo°  to  60°C;
Note  10

---- 0.  20
Mc/Oc

F=9600   /0.  3%Mc;
Er  (Mode  6  3/4)
max.   Po;
Ef=5.  7  to  7.  0  Vdc

Emission:                           Ef=6.  3V;                              Ik/Ik  :   --          157o
Ef±5.  7V;
Note  7

Life  Test:                         See  power                                 t  :   500       ---hrg
Output  ( i)

I.ife  Test                                                                        Po/Po:--         -20%

Ir  :--         10jrddc

References  and notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

All  oscillation  tegt8  Shall be  made  with  the  tube  I.igidly
connected  to  a  UG-39/U or  a  UG-40/U flange  on appropri-
ate RG-52/U  waveguide  eq`iipment.     The  load  VSWR  for
the  tube  Shall  be  le89  than  I.10.

Forced  air  cooling  i8  required  above  10  watts  resonaLtor
power  input.

Vibrate  once  along  the  3.  000  maL]c.   dirnen8ion  and  once
along the  I. 750  max.   dirnen8ion.

Duriag  vibration  the  reflector  current  Shall  be  recorded
with  a Brush Model  BL-ZOZ  recorder  or  equivalent.     There
Shall be  Ilo  renector  curretit bur8ta  greaLter  thain  the
amount  epecified.

Tubes  Shall  eatiefy the  Power  Output  (1|  requirements
duriag  thi8  teat.

The  t`ibe  8hall tiot be oecillating duritig thi.  teet.

The  total renector  current ehall tiot exceed the  Specified
limit after two minute.  with all  voltage applied.

The power  output Shall have ao di)contit}uitie8 between
half-power points  for either directioti Of renector voltage
change.

Temperature measured at tube body.

(over)



msB  corTREorl oN8

!: 8:::®edr.)   :::::::::y
3®   H®at®r

®  i:!: fiq:hf#:8:/u
or  ®qulvalont

©  Rofloctor  Cap  (Cl-4)

®   Tuning  Screw



A

a

Test
Cond.:     6.3±.2      Z50±2.5   -75to-150  ---9050±lo   ------       25±5,inbient

**Cathode:   Coateduripotential                             Yel        Yel     Grn   Cry      Body
H            H       K       I             re

Connections:   No.   2Z  AWG Stranded  Lead8
lz"  Mininun Length

Pack in Sealed rnoi8ture  resistance bag.    If opaque bag iB  used type aurnber
Shall be  Stamped thereon.

------              In8`ilation:

4. 5                     Holding period:

4. 9.18.I. 8   *Carton  Drop:

4. 9.19                 VibraLtion  (I):

4. 9.19             *Vibratioh(Z):

4.10. 8            *Heater  current:

4.10.6.7.I     Reflector
Current:

4.10.I.            tEmiB8ion:

Required for
JAN Marking

Note  14

Note   15

t=168 hours

(d)  Package  Group  I
Carton Size  N

G=|0,  F=60  cp8
T=120  Eec;
Notes  3,   4

F=ZO  to  2000  cp8;
G=5;
Notes  3  and  5

150G,   5 times  in  eacbAF:---         I  Mc.
of four directions;
Npte8  3  and 6

100G transverse to       AF: ---         1  Mc.
tube a]d8  and plane
of window;  Note  3

Note  9                                    If    :---          I.30A

Notes  8  and  9                    Ir    :---          5tLAdc

E£ 6. 3 volts  and  5. 7AmAk ---- 15%
volts;   Note  16

4.10.4.6          Cathode  current:        F= any between
8800  and  9200Mc;
Notes  2  and 7

4.10.5.4       tReflector
Voltage,

4.10.7.3.2     T`mable  Freq:

4.15.I              Power  output
aLnd  Mod`ilation
Sensitivity:

4.15. 4              Frequency I)rife:

------             tE.cce8B  Noise
Factor:

4.15. 7. 2           Hy8tereBi8:

4.10.15            Heater  cathode
I.eaLkagc:

BOJVLAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

OCTOBEft   22,   1956

Service  Life                                                                   T : 2 years  Shelf
Guarantee:                                                                           life and/or  loo

bra.  oper.   Life.

References  aLnd notations  are frorri the latest i88ue  of
Military Specification,  Electron Tubes,   NIL-I-I.

Tests  sball be made  in test cavity a8  Shown in drawing
(BL-80Z  Test  Ca.vity),   unleBB  otherwise  noted.    All oscillation
tests  Shall be made  utilizing the  5  3/4 reflector voltage mode,
which is  tbe  mode  cloee8t to,  but le88  negative  than -150 volts.

This  test  shall be made in an appropriate teat fixture in order
to eliminate the  effects  of any external cavity in deterrriining
the performance of the vacu`im tube.    08cillaLtioa frequency
may be  any`where  within the  range  of 8800 to  9200Mc.

There  8haLll be no  reflector  current bursts  greater than the
limits  shown ag  recorded on a  Brush Model  BL-202 Recorder
or equivalent.

Motion shall be  sinu8oidal and tranBverBe to the tobe  axis.
The peak to peak value of frequency modulation 8hall be leB8
than the value  specified.

Permanent frequency change  Shall liot exceed the  8pecilied
limit.

Er  Bet for peak of mode.    5. 5±0. 2 mw power  eatracted by
loop  coupler  aLnd  1±0. I  rna crystal  current.

Total reflector current Shall be measured after application
of voltages  in the  follo`]ring  8equencieB:   At  T=0  8ecorid8,-
10±1  volt  i8  applied to the filament.    At T=lo±O. 5  Becond8,
filalnent voltage  iB tranBlerred to normal Ef and reflector and
anode voltages  are  applied.    At T=13±0. 5 aecondq, reflector
current Shall not exceed 25 microampereB,   and after T=26±
0. 5  aecond8,   reflector cuTz.ezit  Shall not  exceed the  Specified
maximum.

After  a period of Six months  8helf life,  the klyetrozi ehall
meet all the  req`iirement8  Of thie  8pecilication except that the
reflector  ciiz.relit Shall be mea8ured after  I  tninute Of operation
`vith normal teat vol.ages  applied.

The tube need not be oscillating for this test.

At any time from 0 to  5 minutes  a.fter application of voltages
in,  the  Sequence  Specified in Note  8  and at any ambient
temperature from -40°C to +65°C the frequency shall not vary
more than 7. 5rncjrom the frequency measured after  5 minutes
operation at  25±5   C.    The  reflector  voltaLge  Shall  be  maintained

:°{nnButtaen8t,a£5¥5eo:a:uoend¥t¥n:mT¥:Tog,Pc°b::rge°=Pfurte:hue::y5
in  a.ny  30  second period betweea 0 time  and  2 miaute8  after

::1::;eiabr±eenatp::::eprea:u¥:t:e:wBehe:I.n4°oto=ea8nrde::e5%:?an"MC.,

(oyer)



The  overall noise  factor  of a  crystal mixer  and IF  aLmplifier
with  no local  oscilla.tor  noise  contribution may be  expressed
as:

NF  =  Lc  (F  +  tc-I)
where  Lc=  conversion loss  of the  crystal

tc=  aLpparent noise temperature  of the  crystal.
NF=  noise  factor  of the  IF  aLmplifier

If the  local  oscillator  contributes  noise,  tbe  overall  noise
factor  can be  expressed as:

NF  =           Pnx            +  Lc(I+tc-I)
(kt Af )

where  Pnx  is  the  total local  oscillator  noise  contribution
from the  two  noise  Bide  bands  Af wide  and centered  aLt the
local oscillator frequency t the IF center frequency.    The
excess  noise  factor  is  to be  rnea§ured  L!r^der  the  following
conditions :

a.    IF  center  60Mc±lMc.
b.    IF bandwidth  (Af)  4-10Mc.
c.    RIystron coupled directly to the mixer
d.     IrnaL  rectified  current  from  a  JAN
IN23C  crystal
e.    Noise  Source  generaLtor  impedance
le88  than  I.  IVSWR
i.    A  5. 5±0. 5mw  load oD the klyatron  in
addition to the power  supplied to the mixer.

With fine  tuning probe  inserted into the  teat  cavity  0.160"
±0. 001"  (mid frequeacy probe  position),  tune  kly6tron ob-
se-rving test  conditions  and notes  2  a.nd  7.

Between low frequency probe position (mid frequency probe
position plus  0. 039"±0. 0003"  insertion)  and high frequency
probe  position  (mid frequency probe position lninus  0. 0492"
±0. 0003"  insertion)  tbe tuning  raLnge.   AFCpower,   and  crystal
current  Shall be  within the  limits  Specified.

Filament voltage:  7. Ovolt8  continuous,   or  11  volts  for  a
maximum of  11  seconds  followed by  7. 0  volts  continuous.

Insulation material  -  Silicone  rubber or  equivalent.    Cavity
Area-Gold Plated except tha,t window 8ball not be plated and
tab may be  coated with vaLrnish per  I`flL-V-6894A.
Body Finish-  Paint,  high temperature  silicone base  enamel
conta,ining copper-H-QuinolinolaLte.

There  Shall  be  no  evidence  Of flashover  or  voltage  breakdo`rm
with  1000 volts  applied between in8u]ating maLterial  aLnd  gold
plated area.

Tube  shall  Dot be  oscillaLting  during this  test,   and  30 minutes
time with no voltage  applied to the tube  shall bave  elapsed
since  any previous  application of heater voltaLge  greater than
6. 93 volts.    AIR/Ik  equals  the  difference  between Ik at  5. 7
beater  volts  and Ik  at  6. 3 bea,tor  volts,   divided by lk at  6. 3
heater  volts,   and is  expressed as  aL percentage.

IVotc,S
a ot  vindon
Shall t'®   1n
|1n®  with a
of  Slot  wlth-
1n±3O  -y  I,a
1n8pootod  b®-
foro  lnBtalla-
tlon  of
diolectric.

72,E F. D / M E. N a / a N S
• 66o  „„X.

a •057
C •70    „„X..
I) • 6 3 -`
£ •  a e a  I % ' OJf • sos  ± a,S
a • 7 6 2.   +_  a a 6
+, .  a  SO  ±oOI D`  LN|R.E

/. -IG  5   ±  .C,a5

A •250   „flx.
L* • o9 5:   -+ Col Ice, I

rl* •938  i.45o
.N** .725    „fix.
F,** • a 3 5 +- d , 5
Fe** •63SD.  n8x.
S** •2SC`       „,iv.

T** •  €C,O        „/,N`
lJ** I-7-So a. r, i{ `
V** •75C`        M,N`
v+,* `4Cio  D.   Max,
X#* I.    //        MAX.
Y *X,l',1    /.2r'      Mf'Y:.

Z** 3.cio    MAx.

gul.olcont  mtboa

Boot  romovod  for  cinrlty

#tEii:ego::f¢tu:i:±u8E:t



Dimensions:    Per  outline

Ratings :                    Ef                      Era                    Er
Units :                        V                           Vdc                      Vdc
Max.  :              6.3±10%                             350              0  to  -1000

Test  con:                     6.3                           210             -55  to  -225

Ratings :          Tuner plaLte  Temp.                   Attitude
Units :                        °C                                                     ft.
Max.  :                        200                                           no  limit

Test con:        Note  2,   3

**Cathode:     Coated unipotential                            Tuner:    Single screw
Mounting:    Output  connector bolts  to  a UG-39/U  or  a  UG-40/U  flange

attached to  RG-52/U  waveguide.
Mounting:  Position:     Any             Cooling:    Conventional,    Note  3
Base:    Molded  flexible  leads  to  Viking  Connector.

Pack in  seaLled moisture-resistant baLg  or  approved  equivalent.     If opaque
bag  i8  used,   the  tube  number  Shall be  Stamped thereon.

Ref.                     Test

3®  I                         Qualification
Approval:

4. 5                      Holding  period:

4.9.18.I.5      CartonDrop:

------              *VibraLtion(I):

**Vibration( 2) :

a

A

n

4.10. 4. 6           Cathode  current:         F=9660±0.  3%Mc;
Er(Mode  6)  max Po

4.10.7.3.2      TuningRange:

4.15.I                Power  output(I)

4.15.I                 Power  output(Z)

4.15.I                Power  output(3):

4.10. 5. 4           Reflector
VoltaLge   (i):

4.10. 5. 4           Reflector
Voltage  (Z):

4.15. 3              *Electronic
Tuning  Range :

F=9000±0.  3%Mc;              Po  :  15             ---mw
Er(Mode  6)-125V
Approx`
V. S. W. R.    I. 5  any phase

F=9660±0. 37oMc;              Po  :  15             ---mw
Er(Mode  6)-125V
Approx.
V. S.  W.  R.    1.  5  any  phase

F=8500Mc  to                      Po  : 35            ---mw
F=10,  000Mc;
Er(Mode  5)  max Po;
ErB=300Vdc

See  Power
Chatyut  ( I)

See  Power
output(2)

F=8940Mc.   to
F=9660Mc;
Mode  6;
50%  max.   Po;
Note  9

F =9 3 0 0±0 .  3 7oMc ;
Er(mode  6)  Po;
TA=2o°  to  6o0c;
Note   10

F=9660±0.37oMc;
Er  (Mode  6)  max.   Po;
Ef=5.  7  to  7. Ovdc

Er  :-75          -135Vdd

Er  :  -loo        -165Vdcl

AF:  20            .-.Mc.

.--. o. 20Mdft

BOMAC  LABORATORIEs,  iNc.  .  BEVERLy,  A^AssAcrlusETTs

DECEMBER   5,   1956

4.10.I.I       7Emission:

4.11                      Life  Test:                          See  power
Output  ( i)

AIt/It        : ---          15%

4.11.4                Life  Test                                                                  APo/Po    :  ---- 20%
End point:                      Total  Reflector

Current                                  Ir    :  ---          10LiAdc

Note  I:        References  and notations  are  from  Military Specification  Elec-
tron  Tubes,   MILE-lc,   3  October.   1955.

Note  2:        All  oscillation tests  shall be  made  with the  tube  rigidly  connected
to  aL  UG-39/U  or  a  UG-40/U  flange  on  appropriate  RG-52/U  wave-
g`iide  equipment.     The  load VSWR for  the  tube  shau tie  less  than
I.10    .

Note  3:        Forced  air  cooling  is  required above  10  watts  resonator power
input.

Note  4:        Vibrate  once  along  the  3. 000  max.   dimensions  and  once  aLlong  the
I.  750  Inax.   dimension.

Note  5:        During  vibration  the  reflector  cul.rent  Shall  be  recorded with a
Brush  Model  BL-202  recorder  or  equivalent.    There  shall be  no
reflector  current  bursts  greater  than  the  amount  Specified.

Note  6:        Tubes  Shall  Satisfy the  power output  (I)  requirements  during
this  teat.

Note  7:        The  tube  Shall not be  oscillating  during this  test.

Note  8:        The  total  reflector  current  8hau not exceed  the  Specified limit
after  two  rninute8  with  all  voltages  applied.

Note  9:        The  power  output  8haLll have  no  digcontinuitie8   between half-powe|
points  for  eitber  direction of  reflector  voltage  change.

Note  lo:       Temperature  measured at tuner  plate.

`                     `-:

unlHIE

Note s : -
1.   Plug   Connections

iSA -He at er. -Wh i t e
B-Heater-Yellow
C-Body-Br'om
D-Reflector-Gray

•:tE-C a t ho de -Gr e e n
I:{A   and  3  are   lnternally

connected
2.   Apply  moisture   and

fTB-¥3};?r{:::v±iSq3Au;I
over   soldered  joints
in   connector

3.  i:;)!g%io::£t::a

Note   3

Qif,:`L      0.450   Approx





Dlnenslons:    Per  outline

ffiTemperature
Altitude

inn,
_Zto_

RE.
+FTen

rffld

Test                                 CondltlonB                            Mln.        Max.

Quallflcatlon          Required  for
Approval :                     JAN  Harking

rmklng i
4.14.1             Handling

Precautions :

5.1                     Paclcaglng
and  Packing:

4.14.2.1          ELrnout  by
mpplng:

4.14.3.I.2     Conver81on
toss   (a)i

4.14.3.2.2    a:t£:t(E?±Be

J' . 14 . 3 . 6

6ftipp3ckaee

5a±2LV::i¥n;t6
F=  3o6Q#ne;
pl=O.5DW,   Note   2;
RElcoflo  orms;
Zm=400j]o  ohms ;

:#,i;;1ng8

:E=8¥5n¥H£6te2;
Fq+.iocmo  Oin8;
Rc=4oQ  orms;

I#,i:I:nEg5
Rectlfled
Crystal  Cument :

*mer81on:                 Notes  3,  4

I,a i---         6.5db

Nr=---          2.0
tines

Io :O.4           ---mAdc

Lc :---         7.5db

n

a

rl

4.14.4.1       *Temperatul'e:              Note  4

4.14.4.2       lDI`op:                              #:::h£.301n;

4.14.4.3       .Torque:                           Note  4

4.14.4.4       .A]clal  strain:            Note  4

Nr=---

I,c : ---
Nr=---

3'0
tines

7 ' 5db
3.0
tlme8

7 . 5db
3.0
tines

7 . 5db
3'0tines

7 ' 5db
3'0
times

Note  1:     References  and  notatlon8  are  fl.om  Mllitar.y  Speclfl-
catlon,   Electl`on  Tubes,   MII,-E-1C.    3  October  1955.

Note  2:    "e  value  of  P1,   average  input  power.,   is  determined  by
the  rectlfled  current  of  a  calibrated  group  of  crystals.
See  Ref .   4.14.3.1

Note  3!    The  crystal  rectlfler8  shall  be  lrmel.sed  for  15  minutes
ln  a  water  bath  at  40°C.     At  the  conclusion  of  this

3::::d6atEe¥ts2;5:  ::dtr±::f:::esor¥;d:::::¥s:o  :he
Surface  of  the  crystal  I.ectlfler§  shall  then  be  wiped
dry  and  the  required  electrical  tests  shall  be  conduct;ed
wlthln  I  hour.

N°te  4 :    A:dt8:ts:¥P±:i::nR:€L:his)t:::€st:£a!:ng:r:::Eu#::, (B)
and  the  performance  Shall  be  wlthln  the  llmlts  speclfled.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  JVLASSACHuSETTS
JUNE  I,  11956

Not®g!-

I. ¥uffio: i::n#:31::al)
18  from  base  to  pin.     The  base
ls  posltlve  wltb  I`e8poct  `to
the  pin.

2. g=rRE"-( :::v:::!o::„
1s  from  pin  to  ba.a.     The  t)age
ls  negative  wltb  I.espect  to  the
pin.

3.   T*pes  with  letters  ending  ln  rm
consist;   of   one  nol'ml  and  one
I.averse  polarity  dlode.

4.   Eccentrlclty  I)e€veen  tli.  and
base   shall  not  excood  0.0075.

5.   Metal  parts   Shall  be  gold  plated
a  mln.   of   10  nrsl.

Ref, Dlnen glon                                 I
A-I-# .820±.020
8-* .294±.002
C . 2 50 + . 000 -. 004
D-.i .768±.015
a-* .187   Mln.    .190   lthx.
F* .196±.003
Git .052 ± .005
Hit .240   Max.
J`- .210±.015                       ,i
K .093±.001                                    I
L* .015-.030  Chamfer
'.I-* sea-45.   From  Vertical  I



BOMAc  LABORATORIEs,  iNc.  -  BEVERLy,  MAssACHusEns
Jut.Y  6,  1956

I)imeaBiot`8:   Per  outline

Ratings:
Ambient Temperature
AItitude

Ref.                     Test

3.I                      Qualificaticm
Approval:

3.  7                          MaLrking:

4.14.I                Handling
precaLutio"3:

5.I                      Packaging
and Pa.eking:

4.14.  Z.  i           Burnout  by
Droppitlg:

4.14.3®1.2      Conversion
Loss  (a),

4.14.3.2.2     0utyutNoi8e
Ratio  (a) :

®

a

4.14.  3. 6          Rectified
Crystal  Current:

(d);  Package
Group  5

E-125Vdc  (min.  );
JAN Drawing  108

F=3060±5Mc;                          Lc:---          6.  5db
pi=0.  5m-W,   Note  2;
RL=100±10  ohms;
Zm=400:jo  ohms;
JAN Drawings
lz4,    125

References  aad notationB  aire  from  Military Specificatioti,
Electroa  Tube8,   MIL-E-lc,   3  October  1955.

The  value  of Pi,   average  input power,   i8  determined by  the
rectified  current  of  aL  calibrated group of  crystals.    See  Ref.
4.14.  3.I

The  crystal rectifier8  shall be  immersed for  15  mitiuteB  in a
water  bath  at 40°C.    At the  conclusion of  this  period,   they  Shall
be  transferred im.mediately to  a  water  bath  all  250C  aLnd  immersed
for  15  minutes.     The  aurfaLce  of  the  crystal  rectifier£  8haL11  then
be  wiped  dry and  the  required electrical  tests  Shall be  conducted
withia  I  hour.

At  the  completion  of  this  teat,   the  Conversion  LOBS  (8)  and
Output  Noi8e  Ratio  (8)  testB  8haJ.I  be  conducted,   atid  the
performance  Shall  be  within the  limits  Specified.

Each  lN2lBR  crystal  rectifier  Shall be  completely lettered in
red  including  the  word  ''rever8ed"  which  Shall  be  marked oa
tbe  body.    A red  dot  Shall  be  placed on the  base  of  the  crystal
rectifier  in  Ouch  a mamer  a9  to  be  visible  when  the  cry8taLl  i8
inserted in the  cry8tal holder.

L

-,--P

gP ®Y

I

Liiil
I IT LJ

€

I. ¥urffio: :::nv¥::1::al)
1s  from  base   to  pin.     The  t)ago
18  po81tlv®  -ltb  reap.ct  `to
the  pin.

2.g=±RE'-(:::v#::o::„
ia  from  pin  to  ba.®.     Tb®  base
is  negatlv®  vlth  reapoct  to  the
pin.

3.   Ttoo8  with  lott;era  ending   ln  rm
con81st   of  one  norml  and  one
reverse  polarity  dlodo.

4.  Eccontrlclty  bet-eon  tip  and
base   Shall  not   oxceod  0.0075.

5.  Metal  parts  8ball  be  gold  plot.od
a  mln.   of   10  MSI.

R®f.    \ Dlmonslon
^** . 820 ± . 020
Bit .294±.002
C .250+.000-.004
Di£ •768±.015
Bit .187   Mln.    .190   14ELJ[.
Fit .196±.003
Git .052±.005
Hi& .240   Max.
J-,:- .210±.015
K .093±.001It .015-.030  Chanfor
).(-X. so°-45`   From  Vertical



I)lmen81onB:     Per  Outline

ffiTenperature
Altitude

inn,-IT in,
givc

Any

Ref .                  Test

3.I                  Quallflcatlon
Approval 3

3. 7                     Marlclng :

4.14.I             Handling
PrecautlonB :

5.1                     Paclcaglng
and  Packing:

4.14.2.1         Birnout  by
Dropping:

4.14.3.I.2     Conversion
IABS    (E):

4.14.3.2.2    a:t!:t(E?:9e

4 .14 . 3 . 6

(a);   Package
Group   5

:ri23vi::L£:1:6!;
F=   3060#Mc;

ife36ELv68#:,2;
Zm=400±jo  oho;

Ear,D:gging8

F=   3060±5Mc;
P1=O.5mw,   Note   2;
Fu,=iocflo  ohas;
Rc=400  ohms;

##'D:g#:n!25

Rectlfled
Crystal  Current :

•Imerglon:                 Notes  3,  4

4.14.4.1       ITenperatul.e:              Note  4

4.14.4.2       +DI.op:                                 #::ghE=301n.;

4.14.4.3       i.Torque                              Note  4

4.14.4.4       i+Axial  strain:            Note  4

Lc :--~          5.5db

Nr:---          1.5
times

Io :O. 4          ---mAdc

Lc :---
Nr : ---

Lc :---
Nr : ---

Lc : ---
Np:---

6 . 5db
2.5
tines
6 . 5db
2.5
tines

6 . 5db
2.5
times

6 . 5db
2.5
times

Note  i:    References  and  notatlonB  are  from  Military  Speclflcatlon
Elect;I.on  Tuties,   MinE-1C,   3   0ct;ober. _1955.

Note  2:     The  value  of  P1,   avera`ge  input  powel',   1s  determined  by
t;he  rectlfled  current  of  a  calibrated  group  of  crystals.
See  Ref.   4.14.3.1

N°te  3:    #eacFa:::Lb::£t::±£:8c:hal:  :£e¥::::S±::ro:5tE±:ute8

3::::dfa:#egtBg;55b=dtri::£:::e:or¥;d:;::±¥s?°a]e
sul.face  of  the  crystal  rectlflers  shall  then  be  wiped
dry  and  the  required  electrical  tests  shall  be  conducted
wlthln  i  hour.

Note  4 :    Ai:dt#:1::mR::::°?B?ft::±:  :i::i  ::ec::EX::::0:n¥::e(B)

perfomance    Shall  be  wlthln  the  llmlts  speclfled.

a BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
JUNE  b  1956

Notoa I -

1. ¥uffio; {¥:nv¥:31::aL,
1s   from  base   t;o  pin.     The  base
ls   pogltlve  wltb  I'espoct  `to
the  pin.

2.  E::;=::rE::?ZEE:w-( :::vg:::o::„
is  from  pin  to  ba.a.     The  t)age
ls  negative  with  r'espect  to  the
pin.

3.   T*pes  with  letters   ending   ln  RE3
consist   of   one  normal  ar!d  one
I.everse   polarity  dlode.

4.   Eccentrlclty  t)etw8en  tli.  and
base   shall  not  exceed  0.0075.

5.   Metal  par.ts   shall  be  gold  plated
a  mln.   of   10   nrsl.

I Ref. I)Lnension
A-=-I, .820±.020
B-X .294±.002
C .250+.000-.004
I)-.i .768±.015
E-i .187   Mln.    .190   mx.
Fit .19 6 I . 00 3
Gi+ I.052±.005
H-* 240   ?.tax,
J-,:- .210±.015                                     I
K .093±.001
L3' .015-.030  Chanfer
?.I-» sea-45'   Frc)in  Vertical



Dimeneion8 :         Pe r o`itline

Ratin88,
Ambient Tempe rature
Altitude

Ref.                     Test

3.I                       Qualification
Approval:

3. 7                       Marking:

4.14.I                Handling
Precautions:

5.I                       Packaging
and Packing:

4.14.  2.I           Bumout  by
Dropping:

4.14.3.I.2      Convergion
Logg  (a):

4.14.3.2.2     0utputNoise
Ratio  (a)i

4.14.  3.  6           Rectified
Crystal  Current:

(d);  PaLckage
Group  5

E=125Vdc  (min.  );
JAN  Drawing  108

F=  3060±5Mc;                      Lc  :  ---           5.5db
Pi=0. 5mw,   Note  3;
RL=100±10  ohmg;
Zm=400+jo  ohms;
JAN Drawings
lz4,    125

F=  3060±5Mc;                      Nr   :---           I.5
Pi=O. 5mw,   Note  3;                                   times
RL=100±10  ohms;
Rc=400  c>hms;
JAN I)ra,wings
114,     124,     125

Io    :0.4          ---mAdc

Note  I:         References  and notations  are  from  Military  Specificatic)a,
Electron  Tubes,   MIL-E-lc,   3  october   1955.

Note  2:       Each  lN2lcR crystal  rectifier  shall be  completely lettered in
red including  the  word  "reversed"  which  Shall be  marked on
the  body.    A  red dot  shall be  placed on the base  of the  crystal
rectifier  in  Such  aL manner  as  to be  viaible  wheh the  crystal
is  inserted in the  crystal holder.

Note  3:        The  value  of Pi,   average  input power,   i8  determined by the
rectified  current  of a  calibrated  group  of cry8taL18.    See  Ref.
4.   14.  3.   1

Note  4:        The  crystal  rec'tifier8  Shall be irnrner8ed for  15  minutes  in  a
water bath  at  40°C.    At the  conclusion of this  period,  they  Shall
be transferred immediately to a water ba.th  at  25°C and irn-
rner8ed for  15  rniaute8.    The  Surface  of the  crystal  rectifiers
Shall  then be  wiped dry and the  req`Lired  electrical te®t8  Shall
be  conducted within  I  hour.

Note  5:       At the  completion Of this  teat,   the  Conver8ion Loo.  (a)  and O`ftyit
Noise  Ratio  (8)  te8tB  Shall be  conducted  and the performance
eball be  within the  limits  Bpecified.

e BOJV`AC  LABORATORIES,  lNC.  -  BEVERLY,  A^ASSACHUSETTS
UNE  ,,  ,956

Notes ' -

1. ¥uffio: {::nvng:€i::au
ls  from  base   to  pin.     The  base
1s   positive  with  reap®ct  .to
the  pin.

2. g=rREw-( :::v:::Eo::1)
is  from  pin  to  ba8e.     The  base
ls  negative  with  respect  to  the
pin.

5.   T*pes  with  lett;erg   ending  ln  in
consist   of  one  normal  and  one
revel.se  polnrlty  dlode.

4.   Eccentrlclty  between  tlr)  and
base   shall   not   e][ceed  0.0075.

5.   Metal  parits   sball  be  gold  plated
a  mln.   of   10  hrsl.

Ref. Dlmenslon
^`*J' . 820 ± . 020
Bi+ .294±.002
C .250+.000-.004
D-`* .768±.015
a-* .187   Mln.   .190   mx.
Fig .196±.003
G .052±.005
H .240   Max.
J .210±.015
K .093±.001
L# .015-.030  Chamfer
?.I.I         I coo-45.   From  Vertleal



BOMAC  LAEIORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
A^AY  18,  11956

Dimen8iona:   Per outline

Ratings :
Ambient  TemperaLture
Altitude

3.I                        Chialification
ApprovaL1:

3. 7                       Marking:

4.14.I                  HaLndling
P re c aution a :

5.I                       Packaging
a.nd Packing:

4.14. 2.I           Burnout  by
Dropping,

4.14.3.i.2      Conversion
Loss  (a),

4.14.3.2.2      0utputNoi8e
Ratio  (a):

(d);  Package
Group  5

E = 125Vdc(min. ) ;
JAN  Drawing  108

F=  30605Mc;
Pi=0. 5mw, Note  2;
R1.=100±10  ohms;
Zm=400±jo  ohms;
JAN  DraLwing8
124,     125

F=  3060±5Mc;
Pi=0. 5mw, Note  2;
RL=100±10  ohms;
Rc=400  ohms;
JAN  Drawings
114,1Z4,125

F=  3060±5Mc.
Io=0. 5mAdc;
RIJ=100±10  ohms;
Fif=60cp8;
JAN Drawings
124,     125

F=  3o6oasMc.
Io=0. 5mAdc;
RL=100±lo  ohm®;
JAN Drawing.
124.    125

Io   :0.4        ---m^dc

Lc  :---          6.Odb
Nr  : ---         Z. 3time.

Lc  :  ---          6.Odb
Nr  : ---         2. 3timc.

Lc  :---          6.Odb
Nr  : ---         2. 3timel

Lc  :---          6.Odb
Nr  : ---         Z.3time.

Lc  :  ---          6.Odb
Nr  :  ---          2. 3tin®®

Rcfercnce®  and notations  aLre  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

Tbe  value  of Pi,   average  input power,   is  determined by
the  rectified current of a  calibrated group  of  cryBtal8.    See
Ref.   4.  14.  3.  I

The  cryetal  rectifiers  Shall be  immersed for  15  minute8  in a

:haieLrbbea:=tgfe°r°rce.dLA=iheedLca::;;utBOL°anw°:t:hrLBbaptehr::d;5!hceyand
immersed for  15  minutes.    The  surface  of the  cryataLl  recti-
fiers  Shall  then be  wiped dry and the  required electrical tests
shall tie  conducted within  i  hour.

At  the  completion  of this  test,   the  Conversion  Loss  (8)  aLnd
Noise  Ratio  (8)  tests  shall be  conducted and  the  performance
Shall be  within the  limits  Specified.

rT

Not®8:-

1. ¥uffio: i::n3:::1::aL,
1s   from  base   to  pin.     The  base
ls  positive  with  respect  to
the  pin.

2 .  5::;=S:rE:i?=iEgw-( :::vg::Eo::„
1s   fI.om  pin   to   batle.     The  t)age
1g  negative  wltb  respect  to  the
pin.

3.   T*pes  with  letters   ending   in  I,fl
consist   of   one  normal  and  one
reverse  polarity  dlode.

4.   Eccentrlclty  between  tl.  and
base   shall  not  exceed  0.0075.

5.   Metal  parts  shall  be  gold  plated
a  mln.   of   10  nrsl.



Dimengions:    Per  Outline

Rating a :
Ambient T empe rature
Altitude

®

4.14.3.I.  2         Conversion
Loss  (a):

4.14. 3.  Z. 2         aitput  Noise
Ratio  (a):
RL=100±lo

(d);  Package
Group  5

E=125Vdc  (min.  );
JEN  DraLwing   108

F=3060asMc                        Zif:  325          475ohm8
Io=0. 5mAdc
Fl= loo ± 10ohm8
Fif=60cpa
JAN  Drawings
lz4,125

F=3060±5Mc                                    a.:---      I.5
Jo=O® 5mAdc
RI= 100± 10ohm8
JAN  Drawings
124,125

F=3060±5Mc                           Lc:---          5. Odb
Pi=O. 5mw, Note  2;
RL = 10 0± I OohmB
Zm=400±jo  ohms;
JAN  Drawing®
124,125

F=3060±Mc;                       Nr:---          I. 3
Pi=0. 5mw. Note  2;                                    time®
RL = 10 0± 10ohme ;
Rc =40 0 ohms ;
JAN  DraLwhga
114,124,     lz5

Io:  0.4.   --mAdc

BOMAC  LABORATORIES,  INC.  I  BEVERLY,  AAASSACIlusETTS
JVLAY  18,  19J6

Note  4:        At  the  completion  of  this  test,   the  Conversion  Logs  (a)  aLndNoi8e
Ratio  (a)  tests  Shall be  conducted and  the performance  shall be
within the  limits  Specified.

Note  5:       Each  crystal   8hau  8ati8fy all  requirements  of this  specification
before  matching.

Note  6:        Apair  of  crystals  con8iBting  of  two  lN21D  I.ectifiers  Shall  be
considered  matcbed  when;
(a)    The  IF  Impedance  of one  crystal  matches  the  IF  Impedance

of the  otber  `vithiD  20  ohms.

(b)     The  VSWR  of  each  crystal  shall  be  less  thari  1® 50.

(c)    The  Conversion  Logs  (a)  of one  crystal matches  the  Conver-
8ion  Loe8  (a)  of the  other  withino. 3db.

Wot®ss-

1. ¥urffio; i::nv¥:€L::a„
1s  from  t)ago   to  pin.     The   base
ls  po81t,1ve  -1th  ro8pect  `to
the  pin.

2. g=rREw-( :::vg::!o::I)
1s  from  pin   to  ba.a.     The  base
ls  negatlvo  wltb  respect  to  the
pin.

3.  T*pes  with  letters  ending  ln  rm
consist   of   one   normal   ar`.d   one
rieverse  polarity  dlode.

4.   Eccentrlclty  between  tlD  and
base   shall  not  exceed  0.0075.

5.   Metal  parts   Shall  be  gold  plated
a  mln.   of   10  brsl.

Ref. Dimension
Ai(-A . 820 ± .020
Bit .294±.002
C .250+.000-.004
D-* .768±.015
E-X .187   Mln.    .190   MaJ{.
Fii . 19 6 ± . 00 5
Gil .052±.005
H* .240   Max.
J`- •210±.015
K .093±.Col                                   I
L" .015-.030  Chamfor
M-* Boo.45°   From  vertical  I



Dimensions:   Per outline

RaLtingS:
Ambient Tempe rature
Altitude

(d);  PackaLge
Group  5

E=125Vdc  (min. );
JEN  Drawing  LOB

F`=3060SMc
Pi=O.5mw,   Note   2
Rl=100±lo  ohmB
Fif=60cpa
JAN Drawhg8
124,    125

F=306OasMc                              a.:---           I. 5
Pl=O.5mw,   Note   2
Rl=loo±10  ohm.
JiEN Drawhg.
124,    lz5

EiE

n 4.14. 3.  I. Z         Conver.ion
Loo.  (a):

4.14. 3. 2. 2         Output  Noise
Ration  (8) :

F=3060±Mc;
Pi=O. 5mw.   Not.  Z;
RL,=loo±10  ohml;
zzti=4oo±jo oho. ;
•.oN Dz'.wh8.
124.    IZS

--------             MaLtching                        Note  5                                    Note  6

Note  I:       Refez.ence®  and notation.  arc from Military Specification.   Electron
Tutro.,   NIL-E-lc,   3 October  1955.

Note  2:       The vaha. of Pi,   average  input power,   i-  deterzndned by the  I.cti-
fled curr.nt of a calibrated group af cry.tal..    See Ref.  4. 14. 3. I

Note  3:       Th.  cry.tat rectifierB  Shall be  imm.r.ed (or  15  miDot..  ln a
water bath at 40°C.    At th. conclu.ion of thi. p.rlod,  they .hall
bc tram.I.rred imfnediat.1y ¢o aL wet.a b.tb at Z5°C and immer..d
for  15 minut...    The .urfocc Of tb. cry.tat  r®ctifi.I.  .hall th.a
b. wiped dry and tb. I.quir.d .1.ceE{cal t..I.  .hall be condnct.d
within  I  hour.

BOAAAc  L^eoR^TORI=s,  INc.  -  BEVERLy,  MAssACHusETTs

APRIL   .6,   11957

Note 4:       At the completion of thi. te8t,  the conver.lou Lo®e  (B)  and Not.e
RaLtio (8) teet.  .hall be  cond`icted and the performance  .ham be

w                 `irithin the linite  ep.cilied.

Note  5:       Each  cry.tat  ®hall.ati.fy all I.quirementl  Of thil.pecification
be for. matching.

Note  6:       A pair of cryetal.  coneieting  Of a  lNZID and aL  INZIDR cry.t.I
rectifiezr  ®hall be  con.idered matched when;

(aL)     The IF Ixp.dance of abc  cry.tal matcbe®
the  IF Impedance Of the  oth.I within Z5  ohme.

(b)      The VSWR Of each cryBtal  .hall be  lc®8  than  I. 50.

(c)      The  conv®r.ton LA.a  (B)  of one  cryetal  matches  the
Conver®ion ltd..  (8) of tbe other within 0. 3db.

|o ¥urffio: i::n:::?1::.I )
18   fl.om  base   to   pin.     The   bag®
18  posltlv.  with  respect  to
the  pin.

2.  :a::;=::ur:=:::±±gw-( :::v::::o::u
ls   fl.om  pin  to  base.     The  base
18  negative  wltb  r®9pect   to  the
pin.

3.   Types  wltb  lottora   ondlng   ln  bffi
consist   of  one   normal  and  one
reverse  polarity  dlod®.

4.   Eccentl`1clt;y  between   tip  and
base   shall   not  exceed  O.ex)75.

5.   Motel   parts   8h&ll  bo   gold
plated  a  min.   of   10  MSI.

6.  As  alt;emate  design,  base  my
have   set   screw.

Ref. Dinenslon^* 0 . 820 I.OT56__._
Bia 0.294 i.CX)2
C 0.250 +.000   -.004
pr 0.768 ±.015
E# 0 . 187 Mln.   .190  hi.
Fi} 0.196 I.003
Gi+ 0.052 i . 00 5
H* 0.240   Max.
Ji, 0.210 i.015
K 0.093 i.colb 0-015-O.OsO   Chanfor
M,+ loo  -  450  from  v®rtlc.1

This   Outlln®  18  used  for  the   folloTlng  tut).8I-

lN2 D             IN2 3BM           IN2 sOF{H
Ire il>M         iN2 ac in       iN2 3B
iN2 il>rm       lN2 so           lN2 an
lN21m         lN2 3Dm
nt2 iB           iN2 SIR



BOJVLAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
MAY  10,  195®.

(d);   PaLckage
Group  5

E=125Vdc  (min.  );
JAN  Drawing  108

F=  3060±5Mc.                   Zif     :325           475
Io=0®  5mAdc;
RL=100±10  ohms;
Fl£=60cps;
JAN  Drawings
lz4,    lz5

4.14.3.  [.  2      Cc)nversion
Loss   (8),

4.14.3.2.2      0utputNoise
Ratio  (a) ,

The  crystal  rectifiers  shall be  immersed for  15  minutes  in a

;eatterranbsaftehr::d4:°mcieditattehLey::n:I:SaLt°enr°bfa:I:tp2e5rj%dint:eL::ham
merged  for  15  minutes.    Tbe  surface  of the  crystal  rectifiers
shall  then be  wiped  dry and the  required electricaLl tests  Shall
be  conducted  within  I  hour.

At the  completion  c)I this  test,   the  Conversion  Loss  (8)  and
Output  Noise  RaLtio  (a)  te§tB  shall  be  conducted  and the  per-
formance  Shall be  within the  limits  specified.

Notes i -

I. g¥uffio: :::n%::1::a„
1s  from  base   to  pin.     The   t)ago
ls   pogltlvo  vlth  re3p®ct  `to
the  pin.

2.  5::;=S:I:::?=iEEw-( :::v::t!o::1 )
i8  from  pin  to  ba.a.     The  base
1g  negative  with  respect  to  the
pin.

3.   T}pes  with  lottors  ending   ln  lff`
consist   of   one   normal  and   one
reverse  polar.itv  dlodo.

4.   Eccentrlclty  between  tlr)  and
base   shall  not  exceed  0.0075.

5.  Metal  parts   shall  be  Sold  plated
a   mln.   of   10   MSI.

Ref. Dlmenslon
A3:-# •820±.020
a-* .294±.002
C I  .250+.000-.004
D-* .768±.015
E,A .187   Mln.    .190   lthx.
F* .196 ± .005
G# .052 ± .005
H-* 1  .240   l'thx.
I:'-'K I.210±.015                                      Ii.093±.001



BOMAC  LABORATORIES,  INC.  -  BEVERLY,  W`^S§^CNtJSETTS
JUNl:  11,  .9S6

DlmenBlonB!     Pel`  Outline

#Tenperature              F     #c
Ref .                  Test                                Condltlon8                           inn.       Max.

3.I                  Quallfloatlon          Required  for
Approval i

3. 7                    iferklng :
4.14.1              Handling

Precautlon8 :

5.1                     Paclcaglns
and  Packing:

4.14.2.I         mimout
by  Dz.opplng:

4.14.3.1.2     Conver81on
I®s8   (a) :

4.14.3.2.2    %#:t(E??Se

®

JAM  rmklng

(a);   Package
Group  5

?#Ovrf:jii.i68
F.   9375±3Ouc;
P1=l.Ow,   Note  2;
RI.=loQ±io  oho;
Zm=40C±Jo   ohms;

:#,D:%1ngB

F=   9375±30Mc;
P1=l.Cmv,   Note   2;
EL=10Qflo  ohms;
Rc=3oo   ohms;

I3¥3,Dig;}n§86,   i|4
+ImerBion:                  Notes     3,   4

4.14.4.I.Temperature:              Note  4

4.14.4.2       *mop:                               #:S8hz=301n;

4.14.4.3       itTorque:                            Note  4

4.14.4.4       *Axlal  strain:           Note  4

IA :---         6.5db

Lc i ---
Nr, i - - -

I,c,---
Nr s - - -

Lc : ---
Nr i - - -

2.7
tlmeB

7 . 5db
3.7tines

7 . 5db
3.7
times

7 . 5db
3.7
times

7 . 5db
3'7tines

7 ' 5db
3'7
times

Note  1:    References  and  notations  are  from  M111tary  Speclflcatlon,
Electron  Tubes,   NIL-E-lc,   3  October._1955.

Note  2:     The  value  of  Pi,   aver.age  input  power,   1s  detemlned  by
the  rectlfled  current  of  a  calibrated  group  of  cr.ysta.Is.
See  Ref .   4.14.3.I

Note  33    The  crystal  rectifiers  shall  be  lmel'sed  for  15  nlnutes
ln  a  watel'  bath  of  40°C.     At  the  conclusion  of  tnis
period,  they  shall  be  transferred  lmedlately  to  a
water  bath  a,t  25°C  and  lmersed  for  15  minutes.     The
Surface  of  the  crystal  rectlflel.8  shall  then  be  wiped
dry  and  the  required  electl`1cal  tests  shall  be  conducted
wlthln  1  hour.

N°te  4 :    gdtg:ts3gp±:I::nR:€±:ht8)t:::€stBfa!:ng:r8:33ug€:3  (a)

and  the  perfomance  shall  be  wlthln  the  llmlts  speclfled.

Not®8f-

I. ¥uffio: :::n#:31::a„
18  fl'om  base   to  pin.     The   base
ls   po81tlve  -1th  respect  `to
the  pin.

2. g¥rREw.t :::v::::o::1,
1s  fl`om  pin   to  ba.a.     The  tiase
ls  negative  with  respect  to  Cho
pin.

3.   T*p®s  with  lettelis   ending  ln  in
consist   of   one   nc)rmal   art.d   one
reverse  polarity  diodo.

4.   Eccontr.1clty  betvoen  tli)  and
base   shall  not  exceed  0.0075.

5.   Metal  pal.ts   shall  be  gold  plated
a  mln.   of   10  htsl.

lFief.     , Dlmen ion
Ai(-A 820 ± 020
B-X- •294 ± 002
C 250+ 000-.004
D-* 768± 015
E-x. .187   Min.    .190   lthx.
F3S .196±.003
Gi} 052± 005
H* I.240 ax,
J-,: 2 10 ± 015

1K .093± 0011
L# •015- OsO   Chamfel.
M-* so°-45.   From  Vertical  1



BOJVLAC  L^BOR^TORIES,  INC.  -  BEVERLY,  WLASSACHuSETTS
JULY  6,  1956

DimenBion8 :            Per outline

Ratings,
Ambient Tempe rature
Altitude

3.I                        QualificaLtion
Approval:

3. 7                        Marking:

4.14.I                Handling
P re caution a :

5.I                       Packaging
and Packing:

4.14. 2.I           Burnout by
Dropping:

4.14.3.I.2      Conversion
Loss  (a):

4.14.3.2.2     Output  Noise
Ratio  (a):

(d);  Package
Group  5

E=90Vdc(min. ) ;
JAN  Drawing  108

F=  9375±30Mc;
Pi=l. Omw,   Note  Z;
RL=100±10  ohms;
Zm=400±jo  ohms;
JAN Drawings
105,     106

F=  9375±30Mc;
Pi=l. Omw,   Note  2;
RL=100±10  ohms;
Rc=300  ohms;
JAN Drawings
103'     105'     106,     114

Notes  3, 4

References  and notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

The  value  of Pi,   a,verage  input power,   i8  determined by
the  rectified  current  of  a  caLlibraLted  group  of  crystals.    See
Ref.   4.14.  3.  I

The  crystal  rectifiers  shall  be  immersed for  15  minutes  in a
water bath  of 40°C.    At the  conclusion of this  period,   they
shall be  transferred immediately to  a  water  bath  at  25°C  and
immersed for  15  minutes.    The  surface  of the  crystal  recti-
fiers  shall  then be  wiped dry and the  required  electrical  te9tB
shall  be  conducted within  i  hour.

At the  completion  of this  test,   the  Conversion  Loag  (8)  and
Output Noise  Ratio  (8)  tests  shall be  conducted and the  per-
formance  shall be  within the  limits  specified.

Each  lN23BR  crystal  rectifier  shall be  completely lettered
in  red including  tbe  word  "reversed" which  Shall be  marked
on the body.    A red dot  Shall be  placed on the  base  of the
crystal  rectifier  in  such  a manner  aB  to  be  visible  when  the
cry8taLl  i8  inserted in  the  crystal holder.

Note I S -

1. N¥uffio; :g:nv¥:€1::al)
1s  fl`om  base   to  pin.     The  base
1g   posltlvo  -1tb  reap®ct  `to
the  pin.

2. g=rRE'-(:::v:::Eo::„
13  from  pin   to  ba.a.     The  base
ls  negative  vLth  respect  to  the
pin.

3.  T.pea  wltb  lett;er's  ending  ln  rm
consist   of   one  normal  ar!d  one
revel.se  polarity  dlode.

4.   Eccentr.1clty  between  tlo  and
base   shall  not  excood  0.0075.

5.   Metal  parts   shall  be  gold  plated
a  mln.   of   10  hrsl.

Ref. Dlnon slon                                I
Ai.# •820±.020
Bit .294 ± .002
C .250+.000-.004
D-,i          I.768±,015
E*        I.187   Mln.    .190   m]{.
F* .196±.003
Git .052±.005
His I.240   Max.
J-,.f .210±.015                                   \

`K .093±,001                                  ,
L* .015-.OsO  Chamfer
M-» coo-45C'   From  Vortlcal



BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACIIUSETTS
UHE  I,  I9S®

Approval:

3. 7                       Marking:

4.14.I               Handling
Precautions:

5.I                      Packaging
cud Paching:

4.14. 2.I          Bumout by
Dropping:

4.14.3.I.2-Conversion
Loss  (a):

4.14.3.Z.2      0utputNoise
Ratic,  (a):

a

EiE

(d);  PackaLge
Group  5

E=90Vdc  (min. );
JAN  Drawing  108

F-9375±30Mc;                  Lc  :  ---           6.5db
Pi=l.  Omw,   Note  2
RL=100±10  ohms;
Zm=400+jo  obm8;
JAN Drawings
105,     106

F=  9375±30Mc;                   Nr  :  ---           a.7
Pi=l. Omw,   Note  2;                                   tirne8
RL=100±10  ohms;
Rc=300  ohms;
JAN Drawings
103,105,106,114

Note  I:        RefereDces  and notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-1C,   3  october   1955.

Note  2:        The  value  of Pi,   average  input power,   i8  deterrnlned by the
rectified current  of  a  calibrated group  of cry8tal8.    See  Ref.
4.14,  3.  I

Note  3:        The  crystal  rectifiers  Shall be  immersed for  15  miaute8  ih  a
water bath  at 400C.    At the  conclusion of tbig  period,   they  chall
be  transferred immediately to  aL water  bath  at  25°C  and im-
mersed for  15  minutes.    The  surface  of the  crystal  rectifiers
Shall  then be  wiped dry  and the  req.`iired  electrical  te8tB  shall
be  conducted within  I  hour.

Note  4:        At the   completion of this  test the  conversion  Lo88  (B)  aLnd the
O`itput Noise  Ratio  (a)  teBtg  shall be  conducted and the performanae
Shall be  within the  limits  Specified.

Note  5:       Each  crystal  Shall  Satisfy  all  requirements  Of this  8pecificatioD
before matching.

Note  6:        A pair of lN23B  crystal    rectifiel.9  Shall be  considered maLtched
when
(a)    The  IF  Impedance  of one  crystal  rnatcheB  the  IF  Impedance

of the  otber  `vithin    20 ohms.
(b)    The   VslirR  of   each  crys-Gal   shall   be.less   than   1.-60

Note  6:       (c)       The  conversion  Logs  (B)  of one  crystal  matches  the  con-
(Cont. )                     version Lo£8(B)  Of the  other  within  o.3db.

Wot®ss-

I. |#uffio: i::nv¥:?1::a„
1s   from  base   to   pin.     The  base
ls  pogltlve  vlth  respect  `to
the  pin.

2. g=rREw_t :::v:::¥o::„
is  fl`om  pin   t,o  ba8e.     The  ba8o
ls  negatlvo  with  respect  to  the
pin.

3.   T*pos  wit,h  letters   ending   ln  MR
consist   of   one   normal  and  one
reverse  polarity  dlode.

4.   Eccentrlclty  t)etwoen  tlo  and
base   shall  not  exceed  0.0075.

5.   Metal  parts   shall  bo  gold  plated
a   min.   of   10   Rrsl.

Ref. Dlmonslon
A7V.-A .820±.020
8-i .294 ± .002
C .250+.000-.004
D`* .768±.015
BiS .187   Mln.    .190   mx.
Fg .196±.003
Gi, I  .052±.005
11 I  .240   Max.
J .210±.015                                     I

IK .093±.001
I,+ 1.015-.030   Chamfer
M-* goo-45.   From  Vertical  I



DIJIL®n.lob. a     I.I  Outline

REmpc-tune
Altltqde

®
Hal+Wc
try

Bat.         ¥
3.1                  Quallflcatlon

Approval :

3.7                   Harking :
4. |4.I            Handling

PrecautlonB :

5.1                    Packaging
And  packing :

4.14.2.1         Eirnout  by
Dropping i

4.14.3.3         IF  hpedance:

RE  npedance :

4.14.3.1.2     Conver81on
IABB    (8)i

4.14.3.2.2    a::E:t(E??Be

Overall  Noise
Figure   (Calc.) :

------          *Imez.81on :

4.14.4.I       *Tempel.ature:

4.14.4.2      ,mp=

condltlonB                    Epi     E±
Required  for
JAW  rmklng

6:;ipp;cka8e

g%o¥:wfnisnide

::=3?¥:g:;            Zlf:325       475oh]
Rlcloo±10  ohms;
Flf=60cpB;

I3g,D:8:1ngs

F=  9375#Mc;
Io=|'C"dc;
REIOQ±1o  oha8;

:3B,¥8glng8

F.   9375±5Mc;
P1=l.Cmw,   Note   2;
ELloarlo  orm8;
Zm=400+jo  obe;

:3g,D:891ng8

F=   9375#Mc;
P1=l.Onv,   Note  2;
RI.=loo±10  ohms;
FLc=3co  oha8;

:gr3,Egg;nE86,  1„

6-:---          1.5

Lc :---         6.oab

Nr:---         2.0
tlme8

note   3                                 rv;---          1out>

Notes  4,   5                      N:---         lldb

Note  5                              N:---         lldb

Helght=301n;                  N :---         llati
Note  5

4.14.4.3      *Torque:                         Note  5                               N:---         lldb

4.14.4.4      *Axlal  strain:           Note  5                              N:---         lldb

Note  li    References  and  notations  are  from  mlltary  Speclflcatlon,
ELectron  Tubes,   NIL-E-1C,   3  October  1955.

Note  2:    The  value  of  P1,   average  input  power.,   1s  detemlned  by
the  rectlfled  current  of  a  calibrated  group  of  crystals.
See  Ref .   4.14.3.I

Note  3:    The  overall  Noise  Figure   (N)   Shall  be  calculated  frou
the  values  obtained  ln  the  Conver81on  I®ss   (a)   and  the

i:¥!N;;±!:;:i: 1:h!:i £:;t i 8u:i¥a:g:::I:;I:o 1 s e
Note  4 :    #eac%:::Lb::£t:€L£58c?hal:_.b§he¥::::Ssf:: :i ¥h::tea

£::::d6a€£e¥t9#: b=d E#r::F;:rLEe#::::g. t°Tfe
8ufface  of  the  crystal  rectlflerB  shall  then  be  vlped
dry  and  the  required  electrical  tests  shall  be  conducted
wlthln  I  hour.

Note  5:    At  the  conpletlbn  of  thlB  test  the  Conversion  Loa8   (a)

¥ tk: 8S:E#iN£:::eR;::=!B)(N;e:=c:#::db:8ifd:a:ed.
fomula  8peelfled  ln  Note  3.     The  calculated  Nol8e  Fig-
ure  shall  t>e  vlthln  the  llmlt  Bpeclfled.

BOM^C  L^BORATORIES,  INC.  -  BEVERLY,  MASSAcllusETTS
JUNE  I,  1956.

Not®8S-

1. N¥uffio: :::nvng:€i::al)
19   from  ba8®   to   pin.     The   base
ls  poBltlve  vltb  I.espoct  to
the  pin.

2. g=rREw-( :::v:::Eo::1)
ls  from  pin  to  baee.     The  base
ls  negative  uitb  respect  to  the
pin.

3.   T+pea  with  letters   ending  ln  rm
consist   of   one  normal  and  one
reverse  polarity  dlode.

4.   Eccentl`1clty  between  tli.  and
base   shall  not  excood  0.0075.

5.   Metal  par.ts   shall  be  gold  plated
a   mln.   of   10  hrsl.



BOMAC  LABORATORIES,  lNC.  -  BEVEltLY,  JV`ASSACHUSETTS
JUNI:  I,  '956

Dimenelon.:     Per outline

hating.:
Ambient  T.mperaLture
Altitnde

4.14. 3.I. 2       Conversion
Loss  (a):

4.14.3.2.  2      0utyutNoi8e
Ratio  (a):

Overall Noise
Figure  (Calc. ):

*Immeroion:

a

(d);  Package
Group  5

E=90Vdc  (min. );
JAN Drawing  108

F=  9375±5Mc;
Io = 1.  OmAdc ;
RL=100±10  ohlns;
Fif=60cpg;
JAN Drawings
105,     106

F=  9375±5Mc;
Io= I.  OmAdc ;
RL=100±lct  ohms;
JAN Drawings
105,     106

F=  9375±5Mc;
Pi=l. Omw,   Note  3;
RL=100±10  ohms;
Zm=400+jo  ohms;
JAN  Drawings
105,     106

Note  1:        References  and notations  are from  Military SpecificatioD,
Electroa  Tubes,   MIL-E-lc,   3  October-1955.

Note  2:       Each  lN23CR crystal  rectifier  shall be  completely lettered ia
red including  the  word  ''rever8ed"  which  Shall be  marked on the
body.     A  red dot  shall  be  plaLced  on  the  base  of  the   lN23CR
crystal in  such  a  manner  as  to  be  visible  when  the  crystal  recti-
fier  i8  inserted in the  crystal holder.

Note  3:        The  value  of Pi,   aLverage  inputpower,   i8  deterrninedby the
rectified  current  of a  calibrated group  of  cry8tal6.    See  Ref.
4.14,  3. I

Note  4:        The  Over.all Noise  Figure  (N)  shall be  calculated froln the  values
obtained in the  Conver8ioD  Loss  (8)  and the  O`itput Noise  Ratio
(a)  te8t8  using  the  formulaL  N=Lc  (Nit+Nr-1),   where  Nif i8  the
as8urned IF  noise, figure  of  2. 5db.

Note  5:        The  crystal  rectifiers  Shall  be  immersed for 15  minutes  in  a
water bath  at 40°C.    At the  conclusion of this  period,   they  shaLll
be transferred immediately to  a water bath at  25°C and immer-
Bed for 15  minutes.    The  Surface  of the  crystal  rectifiers  Shall
then be wiped dry and the  required electrical teats  shall be
conducted within  I  hour.

Note  6:        At the  completion of this  test the  conversion Lo88  (B)  andthe
O`ityut Noise  Ratio  (8)  te8t8  shau be  conducted,   and the
Overall  Noise  Figure  (N)  caLlculated using  the  formulaL  8pecified
in  Note  4.    The  calculated Noise  Figure  Shall be  within the
limit  apecified.

Not,® 8 : -

I. ¥uffio: i::n#:31::al)
1s  from  base   to  pin.     The   base
ls  posltlve  vlth  respect  -to
the   I)1n.

2.  S::;=::I:::?=iEgw-( :::v:::Eo::I )
is  fz.om  pin   to  baee.     The  I)ago
ls  negative  with  respect  to  the
I) 1n .

3.   T*pos  with  letters  ending   ln  lfl
consist   c)f   one   normal   ar`d   one
reverse  polarity  dlode.

4.  Eccentrlclty  between  tlD  and
base   shall   not   e][ce8d  0.0075.

5.   Metal  parts   shall  be  gold  plated
a  mln.   of   10   MSI.

lRef.    I  Dlmenslon
A'-L# .820±.020
Bi+ .294±.002
C .250+.000-.004
D-`+ .768±.015
Bit .187   Min.    .190   hhx.
F* .196±.003
Git .052±.005
H-¥ I   .24o    F`fax.
J-::- .210±,015
K .093±.001
|¢1         I.015-.030   Chalnfer
?.I-s         I  so°-45.   From  Vertical  I



®

DimenBiono:        Per  outline

RaLtin86:
Ambietit Temperature
Altitude

4.14.3.1.Z     Conversion
Loss    (a):

4.14.  3.  2.  2     0utyut  Noise
Ratio   (a),

Overall  Noise
Figure    (Calc.):

(d);  Packa,ge
Group  5

E=90Vdc  (min. );
JAN Dra,wing  108

F=  9375r5Mc;                  Zif   :  325          475  ohms
Io= I. Onddc;
RL = 10 0 ± I Oohm8 ;
Fif=60cpB;
JAN Drawings
log,    106

F=  9375±5Mc;                        a-:  ---           I.  5
Io= I.  OmAdc ;
RL= 100± 10ohms ;
JAN Drawings
105,     106

F=  9375±5Mc;                    Lc  :  ---          6.Odb
Pi=l.  Omw,   Note  3;
RL = I 00 ± 10ohms ;
Zm=400rjoohm8;
JAN Drawings
105,    106

F=  9375±5Mc;                    Nr  :  ---          2.Otimes
Pi=l.  Omw,   Note  3
Rl,.10 0 I I oohmg ;
Rc=300ohms;
JAN Drawings
103,     105,     106,     114

Note  4                                         N  :  ---           10dt)

Notes  5,   6                              N:---          lldb

Note  6                                      N  :  ---          lldb

Height  =30in;                         N  :  ---          lldb
Note  6

Note  6                                       N  :  ---          lldb

Note  6                                        N:---          1ldb

Note  I:       References  and notations  aLre  from  Military specification,   Elec-
tron  Tubes,   MIL-E-lc.   3   October,1955.

Note  2:        EaLch  lN23CR  crystal  rectifier  Shall be  completely lettered in
red including the  wol.d  "rever8ed''  which  Shall  be  marked on the
body.    A  red dot  Shall  be  placed on the  base  of the  lN23CR  cry8tal
rectifier  in  such  a maLnner  a.B  to be  visible  when the  crystal  i8
inserted in  the  crystal holder.

Note  3:        The  value  of Pi,   a.verage  input power,   is  determinedby  the  recti-
fied  current  of  a  calibraLted  group  of  cry8tal8.    See  Ref.   4.14.  3.I.

Note  4:        The  Overall Noise Figure  (N)  Shall be  calculated from  the  vaLlueo
obta.ined in the  Conversion Lo88  (a)  a.nd the  Output Noise Ratio
(a)  teBt8  using  the  formulai N:Lc   (Nif +Nr-I),   where  Nit  i8  the
aLB8umed  IT  noise  figure  of  2. 5db.

Note  5:        The  crystal  rectifiers  Shall be  immer8edfor  15 minutes  in aL
water bath  aLt 40°C.    At  the  conclusion of this  period,   they  .hall

BOMAC  LABORATORIES,  lNC.  -  BEVERl.Y,  MASSACHUSETTS
JUNE  1,  1956

t)e   tr`ansferred  irmedlately  to  a  Vat,er  bath  at  25°C
and  llrmersed  for  15  minutes.     The   surface  of  the
crystal  rectlf.1er.s  shall  then  be  wiped  dry  and  the
required  electl'1cal  tests  shall  be  conducted  wlthln
1   hollr,

Note   6:        At   the  completion  of  this   t?st   the  Conversion  I,oss   (a)
(B\Nje

formula  specified  in  Note   4.     The   calculated  Noise
Flgur.e  shall  be  wlthln  the   limit  speclfled.

Note  7:       Ea.ch  crystal   sha,ll  satisfy  all  requirements  of  this
speclflcatlon  be for.e  matching.

Note   8:        A  palri  of  crystals  consisting  of  a   lN23C   and  a   lN23CR

(a)     The   IF   Impedance   of  one  crystal  matches   the   IF'

( : ,  :i::!i!i;:i;:i:i,i#:;i:!i:ei*¥i;=:i:h::::ric

Not®8S-

I. ¥uffio: ?::n#:!1::al)
1g   from  t)age   to   pin.     The  base
ls  posltlve  .1tb  I.espect  .to
the  pin.

2. g=rREFT-(:::V:::Eo::I)
1s  from  pin   to  ba.a.     The  base
ls  negative  with  respect  to  tbo
pin.

3.   T*pes  wit;h  letters  ondlng   ln  in
consist   of   one  normal  and   one
reverse  polarity  dlode.

4.   Eccentrlclty  bet;ween  tlr)  and
base   shall  not   exceed  0.0075.

5.   Metal  parts   shall  be  gold  plated
a  mln.. of   10  hrsl.

1  Ref. Dlmonsion
I A i,- # •820±.020
Bit .294±.002
a .250+.000-.004
D-`+ I.768±.015
E-i .187   Mln.    .190   m][.
F-* .196±.003
GJ, .052±.005
His I  ,240   Max.
J-::- .210±.015
K 093±,001                                 ,
L# .015-.OcO   Chamfer

I  '.I.X so°-45'   From  Vet.tlcal

?Hsti:



DimenBion9 :     Pe r  outline

Ratings,
Ambient  Tempe raLture
Altitude

®

®
4.14.  3.1.  2       Conversion

Lo@g   (a):

4.14.3.2.2       0utputNoi8e
RaLtio  (a):

Overall Noise
Figure  (Calc.  ):

(d);  Package
Group  5

E=90Vdc  (min. );
JAN Drawing  108

F=  9375±5Mc;                   Zif   :350           450  ohm
lo=1.  OmAdc;
RL=100±10  ohms;
Fif=60cps.,
JAN  Drawing6
105,    106

F=  9375±5Mc;                            a-:---            I.3
Io= I.  OmAdc ;
RL= 100±10  ohms;
JAN DrawiDgo
105,     106

F=  9375±5Mc;                       Lc   :  ---           5.  Odb
Pi=l. Omw,   Note  2;
RL=100±lo  ohms;
Zm=400±jo  ohms;
JAN  DraLwings
105,    106

F=  9375±5Mc;                       Nr  ..---           I.  7
Pi=l.  Omw,   Note  z;                                    times
Rl-=100±10  ohms;
Rc=300  ohms;
JAN  Drawings
103,105,106,114

Note  3                                           N:---           8.5db

Notes  4,   5                                N:---          9.5db

Note  5                                         N:  ---          9.5db

Height=30in;                            N :  ---          9. 5db
Note  5

Note  5                                          N:  ---          9.5db

Note  5                                         N:  ---          9.5db

Note 1:        References  and notations  are  from Military Specification,
Electron  Tubes,   MIL-E-lc,   3  0Ctob,er  1955.

Note  2:        The  value  of Pi,   average  input power,   iB  determined by the
rectified  current  of a  calibrated group  of  cry8tala.    See  Ref.
4.14.  3.  I

Note  3:        The  overall Noise  Figure  (N)  Shall be  calculated from the
values  obtained in the  Conversion  Lose  (8)  aLnd the  O`1tput  Nol8e
Ratio  (8)  teats  using  the  formula N=Lc  (NiftNr-l},  wher.  ITir
i8  the  a88umed IF  noise  figure  of 2. Odb.

Note  4:        Tbe  crystal  rectifiers  shall be  immerBed for 15  miButes  in  a
`Irater bath  at  40°C.    At the  concluBion of this period,  they
Shall  be  transferred imlnediately to  a  water bath  at  25°C  and
immersed for  15  minutes.    The  Surface  of the  crystal  rectifiers
Bhall  then be  `iriped dry  and the  required  electl.ical  te8t8  Shall
be  conducted within  I  hour.

Note  5:        At the  completion of  this test  the  Conversion I,og8  (a)  and the
Chitput Noise  Ratio  (8)  ie8t$  Shall be  conducted,   and the  Overall
Noise  Figure  (N)  calcula.ted using  the  formula  8pecified in  Note  3.
The  calculated Noise  Figure  Shall  be  within the  lirnit  Specified.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  W`ASSACIlusETTS
JIJNE   11,   1956

Notes i -

1. N#uffio; {g:nv¥:%L::a„
18  from  base   to  pin.     The  base
ls  posit,1ve  .1tb  respect  .to
the  pin.

2. g=rREw-( :::v:::Eo::I)
ls  fr.om  pin   to  batro.     The  base
ls  negative  with  r'espect  to  the
pin.

3.  I-pos  with  letters  ending  ln  lffi
con81gt   of   one   nor.mal   and   one
revel.se  polarity  dlode.

4.  Eccentrlclty  t)etwoon  tlo  and
base   shall  not   exceed  0.0075.

5.   Metal  parts   Shall  t)a   gold  plated
a  mln.   of   10  Rrsl.

Ref. Dlmenslon
Ai:-A .820±.020
Bi+ .294 ± .002
C . 2 50 + .000 -. 00 4
D-`* •768±.015
E-i .187   Mln.    .190   Ma]c.
Fit .196±.005
G# .052 ± .005
Hit .240   Max.
J-`,:- .210±.015
K 093±,001                                   I
1# .015-.030  Chazdfer
].1* so°-45'   From  V8rtlcal



a

a

Dlmen8loa8:         Per o`itline

RatingB:
AmbieDt Temperature
Altitude

4.14.3.I.2     Conversion
1`os8    (a),

4.14.3.2.2     0utyutNoi8e
RaLtio  (a):

Overall Noise
Figure  (Calc. ):

*Immer8ion:

(d);  Package
Group  5

E=90Vdc  (min. );
JAN Drawing  108

F=  9375±5Mc;                 Zif     :350          450  ohm
lo = I . OmAdc ;
RL=loo±10  ohms;
Fif=60cpB;
TAN Drawings
105,     106

F=  9375±5Mc;                          a.  :---           I.3
Io=l.  OmAdc;
RL=100±10  ohm8;
JAN Drawings
105,     106

F=  9375±5Mc;                      Lc  :  ---          5.Odb
Pi=l. Omw,   Note  3
RL=100±10  ohms;
Zm=400+jo  ohms;
JiEN  DraLwings
105,     106

F=  9375±5Mc;                      Nr  :  ---           1.7
Pi=l.Omw,   Note  3                                   times
RL=100±10  ohms;
Rc=300  ohms;
JAN  Drawings
103,105,106,114

Note  4                                          N:  --~          8.5db

Notes  5,   6                                 N:---           9.5db

Note  6                                           N:---           9.5db

Height=30in;                            N:  ---          9. 5db
Note  6

Note  6                                           N:---          9.5db

Note  6                                           N:---          9.5db

Note  1:        References  and notations  are  from  Military  Specification,
Electron  Tubes,   MIL-E-lc,   3   October.1955.

Note  2:        Each  lN23DR crystal.  rectifier  shall be  completelylettered in
red including  the  word  "reversed"  which  Shall be  marked on
the  body.    A  red  dot  Shall be  placed on  the  base  of the  crystal
rectifier  in  such  a manner  a8  to be  visible  when the  crygtal
is  inserted in  the  crystal holder.

Note  3:        The  value  of Pi,   average  input power,   i8  deterrnined by the
rectified  current  of  a calibrated   group  of cryBtal8.    See  Ref.
4.14.  3.  I

Note  4:        .The  Overall Noise  Figure  (N)  Shall be  calculated from the  values
obtained in the  Conversion  Loss  (a)  and the  Output Noise  Ratio
(8)  tests  using  the  formula N=Lc  (Nif+Nr-1),   where  Nif  is
the  asBurned  IF  noise  figure  of  2. 5db.

Note  5:        The  crystal  rectifiers  gha.1l be  be  immersed for  15  minutes
in  a water  bath  at 40°C.    At the  conclusion Of  this  period,   they
shall be  transferred immediately to  a water bath  at  25°C  and
immersed for  15  minutes.    The  Surface  of the  crystal  rectifiers
shall  then be  wiped  dry and the  required  electricaLl  tests  shall
be  conducted within  I  hour.

Note  6:        At the  completioD  ofthiB  teat the  conversion  Lo88  (B)  and the
Output Noise  Ratio  (8)  teBt8  Bball be  conducted,   aLnd the  Overall
Noise  Figure  (N)  calculated   using  the  formula.  Specified  ill
Note  4.     The  calculated Noise  Figure  8haLll be  within the  limit
specified.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
JullE  11,  '9S®

Note 3 i -

1. N#uffio: :::nv¥:€L::a„
1s   from  base   to   pin.     The  t)age
ls  posltlve  vlth  respect  `to
the  pin.

2. g=rREw.t :::vg::¥o::1,
1s  from  pin   to  ba.e.     The  t}ase
ls  negative  with  respect  to  the
pin.

3.  T*pes  with  letters  ending  ln  lfl
consist   of   one   normal  and  one
I.ever.se   polarity  dlodo.

4.   Eccentrlclty  tietwoen  tli]  and
base   shall  not   exceed  0.0075.

5.   Metal  par.ts   shall  t)a   gold  plated
a  mln.   of   10  MSI.

Ref. Dlmonslon
A.=-31 .820±.020
a-% .294±.002
C I.250+.000-.004
D-.,`` .768±.015
E-* .187   Mln.    .190   lthx.
F* .196±.003
G3, .052±.005
H-= i.240   Max.
J:.t •210±.015

lK .093±.001
L# .015-.030  Chamfer'
'.I.S Goo.45°   From  Veptlcal



BOJVLAC  LAB.ORATORIES,  INC.  -  BEVEftLY,  JVLASSACHuSETTS
AA^y ie,  i95.

Dimcn.ion.:   Per O`itlinc

Rating.:
Ambient Temperature
Altitude

Mid.                             14arE.
-4o                              +7o`,C

AHry

4.14.3.I.Z      ConverBion
LOBS   (ED:

4.14.3.2.  Z     OutputNol.e
Ra,tio  (8),

Overall Not.e
Figure  (Calc. ):

*hamer.ion:

(d);  Package
Croup 5

E=90Vdc  (min. );
JAN  Drawing  108

F=  0375±5Mc;                zif    :35o         45o  oho.
Io= I. OmAdc;
RL=100±lo  obm.;
Fif=60cpg;
]AN Drawing.
105,     106

F=  9375asMc;                        a,  :  ---          I.3
Io= 1.  OmAdc;
RL=100±10  ohml;
JAN Drawhga
105.     106

F=  9375asMc;
Pi=l. Omw,   Note  2;
RL=100±lo  ohme;
Zm=400±jo  ohme;
JAN  DraLwing8
105,     106

F=  9375±5Mc;                   Nr  :  ---          I. 7tlm..
Pi=1.Omw,   Note  Z;
RL=100±lo  ohmo;
Rc=300  ohm.;
JAN I}rawingl]
103,105,106'     114

Note  3                                      N: ---         8.5db

Notes  4,5                               N:;--         9.5db

Note  5                                        N :  ---          9. 5dl.

Heigbt=30in;                          N : ---         9. 5db
Note  5

Note  5                                        N:---         9.5db

Note  5                                       N:---         9.5db

Rcfcrencc8  and notatlona  are from Military Specification.
Electron TubeB,   MIL-E-lc,1955.

The  valae  Of Pi,   averaLge  input power.   i8  determined by the
rectified current of a calibrated group of cry.talo.    See  Ref.
I.  14.  3.  I

Tbe  Overall Noise  Figure  (N)  Shall be  calculated   from the
v.luel  obtained ln the  ConverBion Lose  (8)  and the Output
Noi.e  Ratio  (8)  te.t8 u.ing  the  forlnula N=Lc  (Nil+Nr-I),
where Nil i.  the  aoeumed IF noi®c  figure  of 2. Odb.

Tbe  cry.tal  rectifieri]  Bhall be  immersed for  15  minutes  in a

:haie]rbbea:aant®fe°r°rce.dtA=mthe®d£C.::;;ut®ot°anw°:t:rfabapin;:d;5;hceyand
imrn.r..d for  15  minute8.    The  Burface  of tie  cry.tal  rectifier.
Ihall then I)e  `Iriped dry and the  required electrical  te®t®  ehall      I
be  conducted within  i  ho`ir.

At th. compl.tiozi of thl. tc.t the Conv.r.loll I.o.. (8) .Jid th.
0`itput Not.e Ratio (a) te.I.  .h.ll be cordicted,  and the
Ov.r&u Not.e  Figure (N) calcul.ted u.ing tb. formul. .p.cl-
fi.d lzi Note  3.    Tb.  c.lc`ilated Not.e  Flg`ire  .ball b. wlthlzi
the  limi€  .peclflcd.

Each cry.t&l  ehau  latl.fy all req`iirem.nt®  of thl.  .peci-
£ic.tlon be for.  matching.

A p.ir of cry.tal.  con8i.ting Of a  lN23D and a  lN23DR cry.t.I
rcctlfl.I .h.1l bc coniidered matched when;

(a)   The  Ir Imp.dance of one  cryetal matche® tbe lr Imp.dAnc.
Of th. other within 20 ohm..

(b)   Tbe  VSWR of cacb  cry.tal  .hall be  leo.  thari  I. 50.

(c)   The  Conver.iozi  Lose  (8)  Of one  cryatal  matcbe8  tbe
Conver.ion    Lo.-(8)  of tbe other within 0. 3 db.

L•P

|©r
£i_D

®Y

I

I

I

I

I

i
I

1T LJ
a

1. ¥uffio; {::nv¥:€L::a„
1s  from  I)age   to  pin.     The  base
ls   po81tlve  vlth  I.egpect  \to
the  pin.

2.  5::;I:=r!::?=iEgu-( :::vg:t!o::I )
1s   fl'om  pin   to  bat]®.     The  base
ls  negative  with  regpect;  to  the
pin.

3._ T*pos   with  let,t;era   ending   ln  14R
consist   of   one  nol'mal  and   one
roverge  polarity  dlode.

4.   Eccentrlclty  t)etvoen  tlr)  and
base   shall  not  exceed  0.0075.

5.  Metal  parts   shall  be  gold  plated
a  mln.   of   10  I.rsl.

Ref. Dimension
A,<-A .820±.020
Bi+ .294±.002
C . 2 50 + . 000 -. 00 4
D-,i .768±.015
Ei, .187   Mln.   .190   mx.
F* . 19 6 i . 00 3
G3, •052 ± .005
H* I.240   Max,
I,`' .210±.015
K .093±.001
1# .015-.OcO   Chamfer
'.I-x so°-45'   From  Vertical



Dimensions:   Per  Outline

Ratings :
Ambient Temperature
Altitude

a

(d);  Package
Group  5

E=  125Vdc  (min. );
JAN  I)rawing  108  `

F=  9375±5Mc;                  ZiJ     :350          450
Io=   I. OmAdc;
Rl.=100±lo  ohms;
Fif=60  cp8;
JAN Drawings
105,    106

R. I.   Impedance:         F=  9375±5Mc;                       ar  : ---          I. 3
Io= I . onddc;
RI;100±10  ohms;
TAN  Drawings
105,    106

Overall  Noise
Figure  (Calc. );

*LrnmerBion:

The  Overall  Noise  Figure  (N)  Bhall be  calculated from the
valueB  obtained in the  ConverEiion  1-o88  (8)  and the  Output
Noise  Ratio  (8)  te8tg    using the  formula  N;IA  (Nil+Nr-I),
where  Nit is  the  a86umed IF aoiBe  figure  of  I. 5  db.

Tbe  cryetal  rectifiers  Shall  be  immersed for  15  minute81n a
water bath at  40°C. .  At the  conclusion of thi8  pez'iod.  they
Shall be tran8ferred immediately to a water bath at  25°C aLnd
immerBed for  15 minutes.    Tbe  Surface  of the  crystal  recti-
fier8  Shall th.n be  wiped dry aLnd the  required  electrical teBt8
Shall be  conducted within  I  hour.

At the  completion of this  test the  Conversion  I.o88  (8)  aLnd the
Output  Noise  Figure  (8)  teot8  Shall be  conducted and the
Overall  Noise  Figure  (N)  calculated using the  formula  Bpeci{ied
in  Note  2.    The  Calculated Noise  Figure  (N)  ehall be  `Irithin tL.
limit  Specified.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  AAASSACHUSETTS
SEPTEJVLBER   27,  1956

Note a i -

i. N¥uREo: {::nv¥:3L::aL,
1s  from  t)ago   to  pin.     The   base
ls  posltlve  with  respect  `to
the  pin.

2. g=rREw-( :::vg::Eo::„
ls  fl'om  pin   to  bat)a.     The  base
ls  negatlvo  with  respect  to  the
pin.

3.   T*pos  with  letters  ending   ln  lffl
con8lst   of   one  normal  and  on6
reverse  polarity  dlodo.

4.   Eccentrlclty  t)etween  tli)  and
base   shall  not  exceed  0.0075.

5.   Metal  parts   shall  t)a  gold  plated
a  mln.   of   10  MSI.

Ref. Dimension
A-x-A .820±.020
8-* .294±.002
C i  .250+.000-.004
D-i .768±.015
E-¥ .187   Mln.    .190   lthx.
F* .196±.003
G* •052±.005
H-> I  o240   ,tax.
J,., •210±.015

!K .093±.001
L* .015-.030  Chamfer
M-I 30a-45`   From  Vertical



Dimensions:   Per  Outline

Ratings :
Ambient  Tempera,ture
Altitude

A,

a

(d);  Package
Group  5

E= 125Vdc(min. ) ;
JAN  Drawing  108

F=  9375±5Mc;                 Zif    :  350          450
Io = I. OmAdc ;
RL=100±lo  ohms;
Fif=60  cp8;
JiIN Drawings
105,    106

R. F.   inpedaLnce:         F=  9375±5Mc;
Io= I ' Onddc ;
RL=loo±lo ohms;
J.EN  Drawings
log,    106

Overall Noise              Note.
Figure  (Calc. ):

*Immeraton:                    Note8  4.   5                            N  :---         8. 5  db

4.14.4.I       *Tcmperatur.:               Nct®  5                                     N: ---         8. 5  db

4.14.4.Z        *Dr®p:                                    Heie4it=30  in:                         N:---          8.5  db
Note I

4.14.4.3       *Torque:                            Note  I,  6                               N:---         8.5db

4.14. 4. 4       *Axial strain:                 Not.  I                                    N: ---         8. 5 db

Eacb  lN23ER crystal  rectifier  Shall be  completely lettered in
red i]icluding the _word  ``rever8ed"  which  Shall be  marked on
the body.    A red dot  Shall be placed on the babe of the crystal
rectifier in each a manner  a8 to be visible when the  crystal
i6  in8crted in the  crystal holder.

References  and notations  aLre from Military Specification,
Electron Tubes,   NIL-E-llatcst i8Buc.

The  Overau  Noise  Figure  (N)  8ball be  caLlculated from the
values  obtained in the  Conversion  1®Bs  (8)  and the  Output
Noise  Ratio  (8)  te8tB  using the  formula  N=14  (Nit+Nr-I),
where  Nil i8  the  assumed IF noise  figure  of  I. 5  db.

The  cry8tal rectificrB  Shall be  immersed for  15 minutes  in a

:hafirbbea::=tsf:force.d;ALthe.d£Ca:::;utso;°anw°:t:I;8b:tehr;:d£58}ceyand
immersed for  15 rninute8.    The  Surface  of the  cryBtal recti-
fiers  Shall then be wiped dry and the  required electrical tests
8hau be conducted within  I  bour.

At the  completion of this  test the  Conversion  I.oBs  (a)  and the
Output Noise  Figure  (a)  tests  Shall be  conducted  and the
Overall Noise  Figure  (N)  calculated using the formula  8pecifie¢
in Note  2.    Tbe  Calculated Noise  Figure  (N)  Shall be  within
the  limit  specified.

Torque  a,pplied to  crystal with base  off if base  hag  set  screw
construction.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  A^ASS^CllusETTS

MAY  10,   1957

|o ¥urEffio: i::n?::g|::.I)
1s   from  base   to  pin.     The  b.s®
1s  posltlv.  with  respect  to
the  pin.

2. gr=RE,-t :g:v:::£O::1,
1s   from  pin  to  base.     The  b.8o
ig  negative  with  I.o8poct  to  the
pin.

3.   Types  wltb  lott®I.a   endlns  ln  lm
consist   of  one   Eiormal  and  one
reverse  polarity  dlodo.

4.  Eccentrlclty  between  tip  and
base   shall   not  exceed  0.0075.

5.   :rdetal   parts   shall  be   gold
plated  a  mln.   of   10   MSI.

6.  Aa  altemat®  doslgn,  base  my
have   sot   9crow.

Ref, Dim.nslon
A3ffl 0 . 820 I._-020
83, 0.294 i . cO 2
C 0.250 +.000  -.col
pr 0.768 ±.015
Ei* 0 . 187 Mln.   .190  hi.
Fi, 0.196 i.003
G# 0.052 I.cos
H# 0 .240 Max,
J# 0.210 I.015
K 0.093 I.col
Le 0.015-0.030  Chanf.I
MTi. loo  -  450  fTon  vortlc.I

This  outlln®  18  used  for  th.  following  tub..I-

1ne lD              iIV2 Sam           lrv2 3DRH
iN2 il>M         IN2 5c in       Ire 5E
IN2 1 Drm        lN2 3D             IN2 3m
lN21DR           IN2 3Drm
lN2 lB           IN2 3m



Dimen8ionB:    Per  Chitline

Ratipg!:
Ambieht Tempe rature
Altitude

®

®

4.14.3.I.2      Conversion
Loss  (8):

4.14.3.2.2     0utputNoise
Ratlo  (a):

(a);  Package
Group  5

E=30Vdc  (min.  );
JAN  Drawing  108,    173

F=  34,860±140Mc;        Zif    :400           800  obm8
P/I=0. 5±.0  2mAdc;
Fif=60cpB;
JAN  Drawing  174
Note  7

F=  34,  860±140Mc;               a.  :  ---            I.6
P / I =0 . 5 ± . 0 2mAdc ;
JAN  Drawing  175
Note  8

F=  34,860±140Mc;           Lc   :---           8.5  db
Pi=l .  Omw;
RL=100±10  ohms;
Zm=500+  jo  ohms ;
JAN  Drawing  174;
Notes  2,   5

F=  34,860±140Mc;           Nr   :---           2.5
P/I=0. 5mAdc  (min.  )                                 times
RL=100±10  ohms;
Rc=300  ohms;
JAN  Drawing  175
Note  6

Conversion  Loss(B);     Lc   :---          9.5  db
Output Noise  Ratio
(8);                                            Nr  :---          3.5times
IF  Impedance,                Zif     :  350          850  ohms
Notes  3,   7

Nc'te   4

Height  =  30  in;
Note  4

Note  I :              References  and notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-[C,   3  October  1955.

Note  2:               The  value  of Pi,   average  input power,   ig  determined by
the  rectified current  of  a caLlibrated group  of crystals.
See  Ref.    4.14.  3.  I

Note  3:               The  crystal  rectifiers  sbaLll  be  immersed for  15  minutes
in  a water bath  at  40°C.    At  the  conclusion  of this  period,
they  shall be  transferred immediately to  a  water bath  at  25°C
and ilnmersed for  15  minutes.     The  surface  of  the  crystal
rectifiers  Shall then be  wiped dry  and the  required electrical
tests  shall be  conducted within  i  hour.

Note  4:              At  the  completion  of this  test  the  Conversion  Loss  (a)  and the
Output Noise  Ratio  (8)  tests  shall be  conducted,   and the  Over-
all Noise  Figure  (N)  calculated using  the  formula  specified
in  Note  3.     The  calculated  Noise  Figure  Shall  be  within  the
limit  specified.

Note  5:               With  mixer  terminated with load per  attached drawing  dated
6.15-56,   the  VSWR  shall  be  less  than   I.15.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  A^ASSACHLISETTS
JUI,I  '9,  1956

Ref. Dlmenslon
A 0 .160±.002   Dla.
B*it 0 .020±.001  Dia.
a 0 .045±.001   Dla.
D 0 .125±.002   I)1a.
E 0.099   Min.
F-* 0.014±.004
Gil 0.550±.005
H 9/32   Mln.
J 0.082  Min.   Dla.

Notes i-
I.  Flnlsh:

3±:tg%rt:o8gfoR=n:Tnor   conductor   8£Lver
2.   Polar.1ty:

Innol.  conductor  -  Cathode
Outside  shell  -  Anode

3.  Axis  of  inner  conductor  and  axis  of  outsldo
diameter  of  outside  shell  must  colncld®
wlthln   .002.

4.   Space   for  matching  tl.an8forner  Th®n  u8®d.
5.   Out81do   dlametor   .160±.002  appllos   only  to

9/32  length  shown  on  outline  sketch.

Ref. Dlmonslon Ref. Dlmonalon
A 0-085±-005 F I   1/2±1/64
a md  of  Dart  2 a I  1/64

0.005x45   ±1/2 H 2   3/4±1/64
Chamfer J 2   ADorox.

C 0.160±.002   Dla. K 0.045±.001   Dla.0.125±.001Dla.
0.oZo±.cos   I)la. 1'

E 1/4±1/64

;:::  i:  S::e:°f;6?(5::59;Di±::&#L:=b;;a.In81de  Flnlsh  Smooth.
Part   3.   Bu8hlng  -Soft  Wood  Slip  Fit   ln  Part  1;  Snug  Fit

on   Part   2.     Tapered  9°   at   one  Find   to

Part  4.  Bushlng  -£5:u:E®=d9;i2|  Dur®z.



Dimcrilion.:   Per  Chitline

Ratin88:--
Ambieut  Temperature
Altitude

®

4.14.3.I.Z      Conversion
Lo88  (8):

4.14.3.2.2      0utputNoige
Ratio  (B),

(d);  PackaLge
Group  5

E=50Vdc  (min.  );
JAN  Drawing  108,    104

F=  16,000±50Mc;          Zif     :325           625  chm8\
P=l.  Omw;
RL=100±10  ohms;
Fif=60cp8  to  looocpB;
JAN  Drawing    201
Note  Z

F=   16,  000±50Mc;
Pi=l.  Omw,   Note  2;
RL= 100±10  ohrn8 ;
Zm=500+jo  ohms;
JAN  DraLwing  201
Note  5

F=   16,  000±50Mc;
P/I=0 . 5mAdc(min. )
RL=100±10  ohms;
Rc=300  ohms;
JAN  Drawings   105,
106,114,    202

ConveraionLo8e(B)      Lc  :---          8.5  db
Output Noise  Ratio
(a)
IF  Impedance
Note  3

Note  4

Heigbt=30  in;
Note  4

References  atid notations  are  from  Military Specification.
Electron  Tubes.   MII,-E-lc,   3  October  1955.

The  value  of Pi,   average  input power.   i8  determined by
the  rectified current of a calibrated group  of crystals.    See
Ref.    4.14.  3.1

The  cry8tal  rectifiers  shall t}e  ilnmereed for  15  minutes

£eay::::[rbbea`thr=8:::::di:ihced:a°tn.:;a::a:;it?:.b:ir£:td25oc
and immer.ed for  15  minute..    The  .urface  of the  cry.tall  rec-
tifier.  .hall tb.a be  wiped dry and tbe  required electrical teet.
•hall be  conduc.ed `within  1  hour.

At th.  completion of thi.  te.t the  Conver.t{on Loe®  (8)  and th.
O`itput Noiee Ratio (8) telt.  .hall be  conducted,  and the
Ov.Tall Not.e  Figure  (N)  calculated u.ing the foz.mula apecl-
fl.d ln Not.  3.    The  calc`ilaLted Noi®c  Figure  .hall be  within th.
Iiznit .p.clfi.a.

Matched lo.d,  p.r drawing  20l-JAN.  .tLall have a maximum
VSWR of  I. 05:  I,   and the  mixer,  p.r  d]..wing  201  -J^N,
vwh.a t.rndnated -rlth tb. matched load,  .hall hav. . marimum
VSWR of  I.10:i.    The  YSWR Of th.  in.tch®d lo.d may be
in...ur.a by .uding it up and down within lt. outer condiictor
t`Lbing.   P.rt 2 Of dranrLng  20l-JAN,  whtl. ob..rving th.  VSWR
note,.

BOMAC  LABORAToklES,  lNC.  -  BEVERLY,  WLASSACHuSETTS
JL'l,I  20.  1,J6

L|mb=E:l¥::rdLL
to  this
r08lon

fl®f. Dlnen8lon Ref. Dlmonslon
A 0.220   ?/lax.   0.215   Mln. P 0.052±.001  Dla.
8# 3/4±1/64 Gisii 450  ±3',
a 0.147   Mln. J# 13/32   ?vlln.
D 0.028  mx.   0.Oil  Mln. K-*J1 Alternate  Shape8" 0.012±.005   Dla. a.012±.005  Bad.

Note a : -
3+#1.   F'lnlsh:

.0002  t;1n  plate  over  nickel  flash,   or   .0001

2.  Ax::I::rc:::::'c::d;::3:  g::dt:1::Slate  f|,om
a][1s  of  outer  conductor  referl.od  to  its  outsldo
dlamotel.  more  than   .004.

3.  The  polar.1ty  ls   such  that   slo®vo   18  posltlve
with  re8pgct   to  center   conductor  when  curl.ent
flows  ln  the  pass   (forward)   dlliection.

€ :  EE::i8:8:1::  E3i:¥298.:SJS5FT:Spf::g E=I:;gth
13/32   :`Jln."   as   lndlcatod.



BOMAC  LABORATORIES,  lNC.  I  BEVERLY,  MASSACHUSETTS
JV`AY  18,  1956

Dimezi.ions:   Per o`ltline

Ratirl88:-
Ambient Temperature
Altitude

4.14.3.I.2      Conversion
LOBS   (a),

4.14.3.2.2     0utputNoise
Ratio  (a):

(d);  Package
Group  5

E=90Vdc  (min.  );
JAN  Drawing  108

F=  9375±5Mc;                  Zif     :325          475  ohm
lo= I.  OmAdc ;
RL=100±10  ohms;
Fif=60cp8;
Jam  Drawings
105.     106

F=  9375±5Mc;                           a-:  ---            I.5
Io = I.  OmAdc ;
RL=loo±10  ohms;
JAN  DraLwings
105.     106

F=  9375±5Mc;                     Lc  :---          5.5db
Pi=l. Omw,   Note  2;
RL=100±10  ohms;
Zm=400±jo  ohms;
JAN Drawings
105,     106

F=  9375±5Mc;                                --`           I. 5
Pi=l.Omw.   Note  2;                                   times
RL=100±10  ohms;
Rc=300  obm8
JAN  Drawings
103,log,106,114

1.c  :  ---          6.5db
Nr     : ---, 2.5timee

Lc  :---          6.5db
Nr        ---          2. 5  tilneB

Lc   :---          6.5db
Nr       ---         2. 5time.

Lc  :---          6,5db
Nr        ---         2. 5  times

Lc  :---          6.5db
Nr      :---          2.5time6

Tbe  crystal  r.ctifier8,   8hall be  immcr8ed for  15  minutes
in  a water bath at 40°C.    At  the  concluBion of this  period,   they
Shall    be  transferred  immediaLtely  to  a  waLter  bath  at  25°C  aLnd
immer.ed for  15  minutes.    The  surface  of the  crystal  recti-
fiers  Shall then be  wiped dry  alid tbe  required electrical te8t8
Shall be  conducted within  I  bour.

At the  completion of this  teat  the  Convergion  Loss  (a)  and the
Chitput Noise  RaLtio  (a)  teBt8  8hau  be  conducted,   aLnd the  per-
formance  Shall be  within the  limits  specified.

Notes i -

i. ¥uffio: i::n#:E1::al)
18   fl`otn  base   to  pin.     The  base
ls  posltlve  vlth  I'e8pect  `to
the  pin.

2. g#rREw-( :::v:::Eo::„
is  from  pin  to  ba.a.     The  base
1g   negative  with  respect  to  the
pin.

3.   T*pos  with  letters   8ndlng  ln  lffi
con81st   of   one   normal   ar_d  one
reverse  polarity  dlode.

4.   Eccentrlclty  between  tl®  and
base   shall  not   exceed  0.0075.

5.   Metal  parts   Shall  be  gold  plated
a  mln.   of   10  hrsl.

:Ref.    I  Dlmenslon
Ai:-* .820±.020
Bi+ .294 ± .002
C . 2 50 + .000 -. 00 4
I)-`± .768±.015
Bit .187   Mln.    .190   m][.
F* .196±.003
GiS .052±.005
H I  .240   Max.
J .210±.015
K .093±.001                                    I
ra .015-.030  Chanfer
?.I,s         I  3oa-45C'    From  Vertical



BOMAC  LABOItATORIES,  lNC.  -  BEVERLY,  AAASS^CllusETTS
SEPTEAABER  14,  1®55

Dimen8ionB:   Per o`itline

Ratinge :
Ambient Temperature
Altitude

3.I                      Qualificatioa
Approval:

3. 7                      Marking:

4.14.I                Handling
Precautions:

5.I                       Packaging
and Packing:

4.14. 2.I           Bumout
by Dropping ,

4.14.3.I.2     Conversion
Lo88  (a):

4.14.3.Z.2     0utputNoise
Ratio  (8):

(d);  PackaLge
Group  5

E=90Vdc  (min. );
JAN  Drawhg  108

F=9375±30Mc;                     Lc   :  ---           6.  5db
Pi=l. Omw,   Note  2;
RL=100±10  ohms;
Zm=400±jo  ohms;
JAN  Drawings
105,     106

F=  9375±30Mc;                   Nr  :  ---           2.7time8
Pi=l.  Omw,   Note  2;
RL=100±lo  ohms;
Rc=300  ohms;
JAN  Drawings
103,     105,     106,     114

A

References  and notations  a.re  frc)in Military  Specificatic)n,
Electron  Tubes,   MIL-E-lB,   2  May  1952.

The  value  of  Pi,   average  input  power,   is  determined by the
rectified current  of  a  calibrated group  of  crystals.    See
Ref.    4.14.  3.  I

The  crystal  rectifiers  8haL11  be  immersed for  15  minutes  in  a
water bath  of  40°C.    At  the  conclusion  of this  period,   they
Shall  be  transferred immediately to  aL  waLter  baLth  at  25°C  and
immel.Bed for  15  minutes.     The  surface  of the  crystal  rectifiers
ahaLll  then be  wiped dry  and the  required  electrical  te8ta  Shall
be  conducted `vithin  i  hour.

At the  completion of this  test,   the  Conversion  Loss  (a)  and
Output Noise  Ratio  (8)  tests  sham be  conducted and  the
performance  Shall be  within the  limits  specified.

EaLch  lN415B  shall  have  a  red  dot placed  on  one  tip  in  such
a  mamer as  to be  visible  at the  base  end when  the  end cap  ia
attached to  end marked  REV  and the  aL8sembly  is  inserted in
the  crystal holder.

PEF= D\MENSIONS
A+* •d3sO  to2c>
E* •  7c8   ±O\JS-
C=* .  \ee  ±003
D+ -  c>s2   ±Oc*

F, .  294 D  ±aa2
a .asot)  ±8-a
\+, •2:OD    =0,6J (    .Oe3b  ±Ooi
t:, i.0L5--.03C)C;HAHfEE2
I+ LsO®<5a F83r\  `.EF±T-
r+. I . ]€7  M I 11  -.  \ 90 M/PC

N, . 2aoD  h^^\>c ,
P* . r7.so  ±oie

Ncms:

I         Polarity  ls  lndlcated  as  follows:
a.     With  the  base  secur`ed  to  the  contact  pin  at  the  unmarked

a£: s:tin:fc:::;1:5erfe:3ef£::a?c:£v:£t::=:i  i:L£::y.
base  to  pin.

b.     With  the  baLse   Secured  to   the  contact  pin  marked  with  a
red  dot  on  the  end  of  the  pin  and  with  the  letters  REV

afetE:t£L:See::ydy;u:h=n:a;:::d{:o::e::1::::r8:8P::a:1:¥i
to  base,

c.     In  either.  case   the  complete  a8Bembly  meets  the   9peclfled
dinenBlon8 .

11       Eccentrlclty  between  tip  and  base   Shall  not  eJ[ceed   .0075.

Ill    Metal  par'ts   Bhall  be  f:old  plated  mln.   10  MSI.



BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
SEPTEA^BER  14,  1955

DimenBionB:    Per outline

Ratings:
Ambient  Tempe I.ature
Altitude

4.14. 3.I. 2       Conversion
LOB(B):

4.14.3.2.2      0utputNoi8e
Ratio  (8):

---------        Overall  Nc)ise
Figure  (Calc. )

---------        *Immer8iozi:

4.14. 4.1            *Temperature:

4.14. 4.  2            *Drop:

4.14. 4.  3             *Torque:

4.14. 4. 4           *Arial strain

(d);  Package
Group  5

E=90Vdc  (min.  );
JAN  Drawing  108

F=  9375±5  Mc;                     Zif:325          475  ohm
lo =1.  OmAdc ;
RI,=100flo  ohms;
Fif=60cps;
JAN  drawings
105,    106

F=9375±5Mc;                                a-:---           1.  5
Io =1.  OrnAdc ;
RL=10oalo  ohms;
JiEN  drawings
105,    106

F=9375±5 Mc;                            Lc:---         6.  Odb
Pi=|, Omw.   Note  2;
RL=100±10  ohms ;
Zm=400+jo  ohms;
JAN  drawings
105,    106

F=9375±5Mc;                           Nr:---           2. 0
Pi=l. Omw,   Note  2;                                  times
RL=100alo  ohms ;
Rc=300  ohms;
JAN  drawings
103,    105,    106,    114

Note  I:     References  and notations  are  from  Military Specification,   Electron
Tubes,   MIL-E-lB,   2  May  195Z.

Note  2:     The  value  of Pi,   average  input power,   i8  determined by the  recti-
fied  current  of  a  calibrated  group  of  cry8talB.    See  Ref.   4.14. 3.I.

Note  3:     The  Overall Noise  Figure  (N)  shall be  calculated from the  vaLlue8
obtained in the  Conversion  Loss  (8)  and the  Output  Noise  Ratio  (a)
tests  using the  formula   N=Lc  (Nif+Nr-1),   where  Nif iB  the  assumed
IF  noise  figure  of  2. 5  qb.

Note  4:     The  cry8tal  rectifiers  shall be  immersed for 15  minutes  in  a water
bath  at 40°C.    At the  conclusion  of thi8  period,   they  shall be  tran8-
ferred immediately to  a  water  baLth at  25°C  a.nd immer8ed for 15
minutes.     The  surface  of the  crystal  rectifiers  ahaLll then be  wiped
dry  and the  required  electrical  teats  Shall be  conducted within I hour

Note  5:     At the  completion of  this  test the  Conversion  1.ass  (a)  and the
output  Noise  Ratio  (a)  tests  8hallbe  conducted  ,   andthe  Overall       -
Noise  Figure  (N)  calculaLted using  the  formula  Specified in Note  3.
The  calculated Noise  Figure  sham be  within the  limit  Specified.

Note  6:      Each  lN415C  Shall  have  aL  red  dot placed  on  one  tip  in  Such  aL
maLnner  a8  to  be  visible  at  the  base  end  when  the  end  caLp  i8
attached to  end marked REV  and  the  a88embly is  inserted  in  the
crvatal  holder.

eEF DirviENs`oNs
iA+* •-3®20
E* . ?C8  ±O,J
C* .  \ex3   ±003
t>+ .  C>52   ±cos

F, .  Z94 D  taci2
G • CL5oD    =gc3'3;i
\+, .2\OD   to,6J Qe3 b  tool
t'' i . a L5.-. C)30 C HAHfEE2
L, Leo.<Sa FEprJi  vETaT
rl, i.187  ,rvi I li  -.  \ 9c> r^+oc
N, . 2aoD  r`^Ax.
F>t . r7.9o  tale

I

Ncmas :

I         Polarity  ls  lndlcated  aB  follows:
a.     With  the  t)age   8ecur`ed  to  the  contact  pin  at  the  urmal.ked

a£:::tfh:fc:::;L¥ueiie:3ef:::d?c::v::t::n=:}!:Lfa=::y.
base  to  pin.

b.     With  the  tia8e   Becured  to  the  contact  pin  marked  with  a
red  dot  on  the  end  of  the  pin  and  with  the  letters  REV

#et3:t£L:SeeE:ydy:u¥n:a;:::dE:o::e:€i=n::}S:BP:£:1:¥i
to  base,

c.     In  either  case  the  complete  agEiembly  meets  the  8peclfled
dlmenslons .

11      Eccentrlclty  between  tip  and  tiase  Shall  not  exceed   .0075.
'111    Metal  parts  Shall  be  gold  plated  mln.   10  XSI.



Dimea8ion8:   Per  O`itline

Ehating a :
Ambient Tempe rature
Altitude

4.14.3.I.2      Conversion
Loss  (a):

4.14.3.2.Z     OutputNoi.e
Ratio  (8):

(d);  Package
Group  5

E=90Vdc(min. ) ;
JJIN Drawiag  108

F  =9375±5Mc;                 Zif     :350          450  ohm
lo  =1.  OmAdc;
RL=loo±10  obm8;
Fif=60cp§;
JAN I)raLwhgs
105,     106

F  =  9375±5Mc;                       a.  :---           i.3
Io  =  1. OmAdc;
RL  =100±10  ohms;
JAN Drawings
105,     106

F  =  9375±5Mc;                    1.c   :---           5®Odb
Pi=l.Omw,   Note  Z;
RL=100±10  ohms;
Zm=400±jo  ohm8:
JAN Drawhg8
105,     106

F=9375±5Mc;                       Nr  :  ---           I.7
Pi=l. Omw,   Note  2;`                                   times
RL=100±lo  ohms;
Rc=300  ohms;
JanDrawingg   103,105,106.114

Overall  Noise                Note  3                                       N : ---         8.5db
Figure  (Calc. ):

Note  I:       References  and notations  aLI.e  from mlitary Specification,
Electron  Tubes,   MIL-E-lB,   2  May  195Z.

Note  2:        The  value  of Pi,   average  input power,  is  determined by the
rectified  current  Of  a  caLlibraLted  group  Of  cry8tala.    See  Ref.
4.   14.  3.  I

Note  3:       The  overall Noise  Figure  (N)  Shall be  calculated from the  values
obtained in tbe  Conversion  Lo88  (8)  aad the  Chatput NoiBe  Ratio
(8)  te8tB  using the  formula N=Lc(Nit+Nr-i),   where  Nit i8  the
assumed IF  noise  figure  of 2, Odb.

Note  4:        The  crystal  rectifiers  8haLllbe  immer8edfor  15  minutes  in a
waLter baLth at  40°C.    At the  conclusion  of this  period,   tbey  Bhall
be  transferred immediaLtely to  a water bath at  25°C  and immerBed
for  15  minute8.    The  Surface  of the  crystal  rectifiers  8baLll thefl
be  wiped dry and tbe  required electrical te8t8  Shall be  coaducted
within  I  hour.

Note  5:       At the  completion of this  test the  conversion  I,o8s(B)  and the
Output Noise  Ratio(B)  te8t8  Shall be  coDducted,   aLnd the  Overall
Noise  Figure  (N)  caLlculated u8ing  tbe  formulaL  Specified  in  Note  3.
The  calc`ilated Noise  Figure  Shall be  within  tbe  limit  Specified.

Note  6:        Each  lN415I)  Shall have  a  red  dot placed on tip  in  8ucbaL manner
a8  to be  visible at the base  end when the  end cap i8  attached to  end
marked REV and the  a8Bembly  i8  ineerted in tbe  crystal bolder.

BOMAC  L^BOR^TORIES,  lNC.  -  BEVERLY.  MASSACHUSETTS
MARCH  14,  1956i

PEE Dt ryiEN S `oN S
A++ •82J9  toso
13* .  r7G8   ±o\5-
lc, .   \S2x3    ±oc>3

I)+ . 052   toc.s

F, .  294 D too=
6 . a s o D  I = c2'2
\i, .2\Ob   to,6J . 093 D  tool
t:, i.Oho--.030CHAHFEBI, eo®+±ra F83rq  vETaT
rri. I . \G?  r4 I N  -.  \ 9o M+aD(

N, . 2ao]>   r`/\^a,>c.
Pt .  r7.so   ±cJie

Noes :

I        Polarity  ls  lndlcated  as  follows:
a.     With  the  t)age  Becur.ed  to  the  contact  pin  at  the  irmarked

:E: 3:tfh:fc:::;1:5:ie:3ef£::dtc::v::t::E:i #Lf=::y.
t)aLBe   to   pin.

b.     With  the  ttaBe   Becur.ed  to   the   contact  pin  maLrked  with  a
I.ed  dot  on  the  end  of  the  pin  and  with  the  letters  REV

afetB:t£L::ee::ydy:u¥n:a;:::d{:o::e:€L::::TS:BP:=:1:¥i
to  base,

c.     In  either  case  the  complete  assembly  meets  the   speclfled
dime n81 on a .

11      Eccentrlclty  between  tip  and  base   Shall  not  exceed   .0075.

Ill    Metal  par'ts  Shall  be  gold  plated  mln.   10  MSI.



Dim®n8ion8:   Per  Outline

E£Temperature
Altitude

a

Overall  Noise
Figure  (Calc. ):

(d);  Package
Group  5

E=  125Vdc  (min.);
JAN  Drawing  108

F=  9375±5Mc.                 Zif    :350          450  olm
lo= I. OmAdc;
RL=loo±10  ohms;
Fif=60  cp8;
JAN  Drawings
105,     106

F=  9375±5Mc;                       .  :---          I.  3
Io= 1 . onddc ;
Rlf loo±10  ohms;
JAN  Drawings
105.    106

Note  2

Notes  3,   4

Not,e  4

H.igiv  =30  in;
Nctc  4

Note  4

Note  4

Not.I:             Refcr.Dce®  and not.lion..re frolli  Military Specification,
Electron Tube.,   MI.-E-I,1|te8t i.g`ie.

Note  Z:             The  over.ll Noi8e  rig`ire  (N).hlll be  calculated from the
value. obtail).a ia the  Converf]ion  IA.e  (a) and th. Output
Noi.e  Ratio  (a)  te8te  u.ing the  formular  N=Le(Nit+Nr-I).
where  Nif i8  the  a8Bumed IF  noi.e  figure  Of  I. 5  db.

Tbe  crystal  rectifier®  Shall be  imm.r8ed for  15  rninute8  in a

:£eLrb?:±c¥r°ecd.L±i=a::rycLtuoBi°:a°tfeF#:::°2d;o8eaynd
ilrm\ersed for  15  nrinutcl.    The  BurfaLce  of the  crystal  recti-
fier®  Shall theo be  wiped dry aLnd the  required electrical te8t8
chall be  conducted witbin  I  bout.

At tbc  completion of this teat the  Conversion I.o88  (a)  and the
output  Noise  Ratio  (a)  te8t8  Shall be  conducted,  and the  Overall
Noise  Figure  (N)  calculated u®iDg the  formula!  Specified in
Note  2.    Tbe  calculated Noi8c  Figure  Shall be within the  limit
Specified.

Each  lN415E  Shall  have  a  red dot placed on tip  in  Such a
nranner  a8  to be  visible  aLt the  baBe  end when tbe  end cap  is
aLtt.ched to  end marked REV and the a8Bembly i8  inserted in
the  crystal bolder.

BOMAC  LABORATORIES,  lNC.  -  I)EVEftLY,  A^ASSACHuSETTS
SEPTEAABER  27,  1956

12EF I) i r`+i i N s lou S
F>+, •8ae  3soso

!E. • 7GG   ±0,5-
'C, .  \S3G   ±oo3
DJ, .  C>52   ±ctos

F, .   2e>4  D  ±ac>2
6 . a 5 o D  = g c2'2
\+, 2\OD    t=O,6J

I

oe3 D  ±c>o`
tf* i'O 5--.03OcHAMFEe
L* 30®<Sa Ft33r'\  VERT-
r1' (. let  rJ` I li  -.  I 90 t-`+Oc
N, I   . 2acjD   +^A)c.
Pt . r79o  tote

I

N ORE S :

I         Polarity  18  lndlcated  as  follows:
a.     With  the  base  8ecuned  to  the  contact  pin  at  the  immarked

aE: ;:tfh:fc:::;Lg5:ie:?ef£::die::v::t::::i  i:I;#:y.
t)age  to  pin.

b.     With  the  tiase   Beciir.ed  to   the  contact  pin  narked  with  a
r'ed  dot  on  the  end  of  the  pin  and  with  the  letters  REV

#et3:t£L:gee::ydy:u:h=n:a;:::di:a::e::Loren::TS:BP:ka:1:¥i
to  base,

c.     In  either  case  the  complete  a8senbly  meets  the  Bpeclfled
dinenBlons .

11      Eccentrlclty  between  tip  and  base  Shall  not  exceed   .0075.

Ill    Metal  parts  Shall  be  gold  plated  mln.   10  MSI.



DIP.a.loa®:   Per O`itlinc

mtin8e:
Aznbient  Tempe rature
Altltnde

3.I                      Qualification
Approval:

3.  7                          MaLrklng:

4.14.I                Handling
Precautions :

5.i                     Packaging
and Pachig:

4.14. 2.I           BurDout  by
Dropping:

4.14.3.1.2      Conver®ion
Loee  (8):

4.14.3.2.2     0utyutNoi8e
Ratio (8):

®

(d);  Package
Group  5

E=125Vdc  (min.  );
JiEN I}rawhg  108

F=  3060a5Mc;
P1=0. 5mw,   Note  2;
Rl,=100±10  ohms;
Zm=400±jo  ohms;
TAN DrawhgB
124,    125

Note  I:              Referencee  and notation.  are from  Military Speci£Lcation,
Electron  Tube,   MIL-E-lB,   Z  May  195Z.

Note  Z:              Tbe  value  of Pi,   average  input power,   i8  d.termined by
tbc  rectified curr.nt of a calibrated group of cry.tale.
See  Ref.   4.14.  3.  I

The  cryBtal  rectifier8  ehall be  immer®ed for  15  minutc3
ln a water bath at 40°C.    At the  conclusion of this period,

¥5Coyc.an¥{b=:::i.forred[;=ineudtfea::]yTtb°ea.::taecreboafththaet
cry.tal  rectifiers  .ball thezi be  wiped dry and th.  required
electrical  te8t8  .hall be  conducted witbizi  1  hour.

A. the  completion of this  teat,   the  Conver8iozi  Lo8-(8)
and O`itput Noi.e  R.tio  (8)  teet8  Shall  be  conducted.
aLnd the performaL]ice  ?hall bc  within the  limits  Specified.

Eacb  lN416B  Shall have  a  red dot placed on  one  .ip  in  Ouch
a manner aa to be visible  at tbe  base  cnd wh.n tb.  end cap
i.  attach.d to  end marked REV and th. a88embly ie  ire.rted
in the  c.y.tal holder.

BOJVLAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
OCTOBER  10,  1955.

I?EF D\ mEN a `oN S
Jet + + •82J3  soso
B* . 7C8  ±O\J
(Cl .   \S3K2>    ±oo3

D+- -  c>s2   =OCS

Ft -294 D ±ac,I
a •C25oD   ±go£
\+, •2\C)D     t=O,6`J 093 D   ±c>o`
k'. i.0L5--.030C;HAhlFEE
L* L3o°45` FE33r~t  vEtaT
rti` I. Ie? M I N  -.  Lgo r^AI
N, • 240D  t`^^\x .
Pt . r79o  ±OIe

I

Ncmas :

I        Polarity  ls  lndlcated  a8  follows:
a.     With  the  base  8ecuried  to  the  contact  pin  at  the  unmarked

aE: S:tfh:fc:::;1:#ie:3ef£::die::v:£t::=:i  i:L£=::y.
base  to  pin.

I).     With  the  base   Secured  to  the  contact  pin  marked  with  a
ned  dot  on  the  end  of  the  pin  and  with  the  letters  REV

#et::t£L::ee::ydy!u:hi:n:a;:::di:o::e:€L=n::}B:8P:::1:¥i
to  base,

a.     In  either.  case  the  complete  asBemtily  meets  the  speclfled
dlmenBlon8 .

11      Eccentrlclty  between  tip  and  base  Shall  not  exceed   .0075.

Ill    Metal  parts  Shall  t>e  gold  plated  nln.   10  MSI.



BOMAC  L^BOR^TORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
MAY  10,  1956.

Dimension:   Per outline

Ratings:
Ambient  Temperature
Altitude

4.14.3.I.Z      Conversion
Loss  (8):

4.14.3.Z.Z      OutputNoise
Ratio  (8),

(d);   PaLckaLge
Group  5

E = 125Vdc(min. ) ;
JAN  DraLwing  108

F=  3060±5Mc.
Io=0 . 5mAdc ;
RL=loo±10  ohms;
Fif=60  cp8;
JAN  Drawing
124,    lz5

F=  3060±5Mc.
[o  =0. 5mAdc;
RL=100±10  ohms;
JAN Drawing
124,    lz5

F=  3060±5Mc;
Pi=0.5mw,   Note  2;
RL=loo±10  ohms;
Zm=400±jo  ohms;
JAN Drawings
lz4,    125

F=  3060±5Mc;
Pi=0. 5mw,   Note  Z;
R1-=100±10  ohms;
Rc=400  ohms;
JAN  Drawings
114,124,125

References  aLnd  notations  are  from  MilitaLry  Specification,
Electron  Tubes,   MIL-E-lc,   3  October    1955.

The  value  of Pi,   dverage  input power,   is  determined by  the
rectified current  of a calibrated group  of  cry§tal8.    See
Ref.   4.14.  3.  i

The  crystal  rectifiers  Shall be  Immersed for  15  minutes  in  aL
water  baLth  aLt  40°C.     At  the  conclusion  of  this  period,   they
shall  be  transferred immediately to  a  water  baLth  at  25°C  and
Immersed for  15  minutes.     The  surface  of the  crystaLl  recti-
fiers  shall  then be  wiped dry  and the  required electrical  teats
shall be  conducted witbin  i  hour.

At the  completion  of this  test,   the  Conversion  Logs  (8)  and
Noise  Ratio  (8)  te8t8  shall be  conducted and the performance
shall be  within the  limits  Specified.

Each  lN416B  Shall have  a  red dot plaLccd oa  one  tip  iD  Ouch a
maLnner  a8  to be  visible  at the ba8e  end when the  end cap  i8
attached to  end marked REV  and the  a8Bernbly ia  inBerted in
the  crystal bolder.

Eacb crystal  Shall  satisfy all  requiremeDt8  of thi8  Specification
before matching.

A pair  of cry8tal8  con8i8ting  of two  lN416B     rectifiers  8haill
be  considered matched wben;

a)    The  IF Impedance  of one  crystal  matches  the  IF Impedance
of the  other  within  20  ohms.

b)    The  VSWR  of  each  crystal  aball  be  below  1.  70.

c)    The  Conversion  Lo88  (8)  of  one  crystal  matches  the
Conversion  Loss  (8)  of the  other  within  0. 3  db.

PEE D\ r`+\EN S `oN S
A,, •-togo
B* . 7c8  ±0\5-
lc| .  \Era   ±c>03
I,+ • c>s2  t-
Ft •  Z94 D  ±oc,a
a .25oD  =go£
\+, .    .2\OD   £0`€J I    ,Oe3D  tool
kf. i.OL5--.03O=HAHFEe
L, L3o®<5a FE33r\  VEE:T
r1. I . iG? r4 I li -.  i 9o M"
tul, . 2raoD   r`^A>C.
Pt . r7go   ±Ole

Ncmas :

I         Polarity  181ndlcated  as  follows:
a.     With  the  base  Secured  to  the  contact  pin  at  the  unmarked

a£: sftfh:fc:::;Lgg;ie:€ef£::a?a::v::t::E}  %L?#:y.
base  to  pin.

b.     With  the  base   Becur.ed  to  the  contact  pin  marked  with  a
red  dot  on  the  end  of  the  pin  and  with  the  letters  REV

#etB:tsL::ee::ydy:u:h=n:a;:::di:o::e:€L=n::}B:BP:£:1:¥h
to  base,

c.     In  either.  case  the  complete  assembly  meets  the  speclfled
dlmenBlon8 .

11      Eccentrlclty  between  tip  and  base  Shall  not  exceed   .0075.

Ill    Metal  parts  Shall  be  gold  plated  mln.   10  MSI.



a Dlmea®ioa8:   Per outline

ffi; Temperature
Altitude

3. 7                        Marking;

4.14.I                Handling
Precautions:

5.I                       Packaging
and Packing:

4.14. 2.I           Burnout  by
Dropping:

4.14.3.I.2      Conversion
Loa8   (a):

4.14.3.2.2     0utputNoi.e
Ratio  (8):

(d);  Package
Group  5

E=125Vdc  (min.  );
JAN  Drawiag  108

F=  3060±5Mc;                     Lc.:  ---          5. 5db
Pi=O. 5mw,   Note  2;
RL=100±10  ohms;
Zm=400±jo  ohme;
JAN  Dz'awlng8
124,    125

F=  3060±5Mc;                     Nr  :  ---           i.5
Pi=0. 5mw,   Note  2;                                   timeB
RL=100±10  ohms;
Rc =400  ohml],;
JAN  Draving8
114,     lz4,125

Io    :0.4          ---mAdc

Note   1:                References  aLnd notations  aLre  from  Military SpecificaLtiorL,
Electron  Tubes,   MIL-E-lB.   2  May  195Z.

Note  2:              The  value  of Pi,   average  input power,   iB  determined by  the
rectified current  of  a  calibrated group  of cryatal8.      See
Ref.    4.14.3.1.

The  crystal  rectifiers  Shall be  immersed for 15  minutes  in  a
water bath  at  40°C.    At the  conclusion  of this  period,   they
shall be  transferred immediaLtely to  a waLter bath  at  Z5°C  and
immersed for  15  minutes.    The  surface  of the  crystal  recti-
fiers  Shall  then be  wiped dry  and the  required  electrical  teotl
shall  be  conducted within i hour.

At the  completion  of this  teat,   the  Conversion  Loss  (a)  and
Noise  Ratio  (a)  tests  Shall be  conducted a]id the  performance
8haLll  be  within  the  limits  Specified.

Each lN416C  Shall have  a  red dot placed on  one  tip  in  Such a
manner  a8  to be  visible  at tbe base  end when  the  end  ca.p  ia
attached to  end znarked REV  and the  a88embly i8  inserted in
the  cryBtal holder.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASS^CIlusETTS
OCTOBER  10,  1955,

'pEF
T> i r`/I E N S `o N 5

A++ -8ai9  to20
Et •  7G3   ±O,i5-
C* .  \s3ka   ±003
I,+ • c>52   tocs

F, •  29a D tao2
a .25C)D   ±=-£
\+, •2)OD    t=O,SJ c)e3 b  ±ooi
kf' I.OL5--.030C=HAh|fEE
L, 3oo<sa Ftbm  `.ETaT
tvl* . IG7 M I t.  -.  \ 9o r^.l>c
N, . 2aoJ>   r`AA>c.
P* . r7'9o   ±ole

1

Ncmas :

I         Polarity  ls  lndlcated  a8  follows:a.   :;:hs::ih:::;::;:§5re:;e:§e::i::i::;::i::§ri:}t:§i.¥:;¥€d

base  to  pin.
b.     With  the  baLBe   Becur`ed  to   the  contact  pin  marked  with  a

red  dot  on  the  end  of  the  pin  and  with  the  letters  REV

8#etB:tsL:See::ydy:u¥n:a;:::di:o::e:€L=n::}B:8P:ka:i:¥i
to   I)age,

c.     In  either  case  the  complete  as8emttly  meets  the  speclfled
dlmen81on8.

11       Eccentrlclty  between  tip  and  t>a8e   Shall  not  e]cceed   .0075.

Ill    Metal  par.t8  Shall  be  gold  plated  mln.   10  HSI.



BOMAC  LABoft^TORIES,  lNC.  -  .EVERLY,  AAASSACHuSETTS
MAY  10,  1956

Dimen.ionB:   Per Outline

E¥: Temperature
Altitnde

Min.                                      MaLx.
-4o                                    +7ooC

Jiny

®
4.14.3.I.2      Conversion

Loss  (a):

4.14.3.2.2     Output  Noise
Ratio  (a):

(d);  Package
Group  5

E=125Vdc  (min. );
JAN Drawing  108

F=  3060±5Mc                    Zif     :325          475
Io=0. 5mAdc
RL=   100±10  ohms
Fif=60  cp8
JAN Drawing8
lz4,    125

References  aLnd notations  aLre  from  Military Specification,
Electron Tubes,   MIL-E-lc.   3  October  1955.

The  value  of Pi,   average  input power,   i8  determined by the
rectified current of a  calibrated gro`ip  of cry8tal®.    See
Ref.   4.  14.  3.  I

The  cryBtaLl  rectifier8  ahaLll be  immersed for  15  minute.  in

:hwala]tebret:t£8afte::::.tmA=e¥tcatce:;Ct'ousa£°wna%rthbta8tfea:i:gacth:yd
immereed for  15  minutes.    The  Burface  of tbe  crystal  I.cti-
fier8  ahall then be wiped dt.y and the  required electrical I..t.
-hall be  conducted within  I  hour.

At the  completion of this  teat,   the  Conver8ion  Lo®S  (8)  and
Noise  Ratio  (8)  te8t8  ehaLll be  conducted and the pefformancc
Shall be  within the  liznitB  epecified.

Each  lN416C  Shall have  a  red dot placed on one  tip  in  8ucb  a
mauner  a8  to be  visible  at the  base  end when the  end cap  is
attached to  end marked REV  aLnd the  assembly  ig  inserted in
the  crystal holder.

Ea.ch  cryataLl  shall  Batiafy  aLll  requirements  of tbi§  Specification
before  matching.

A pair  of cry8talB  consisting  of two  lN416C  rectifiers  shall be
conoidered matched when;

a)  The  IF Impedance  of one  crystal  rnatche§  the  IF Impedance
of the  other  within  20  ohms.

b)  The  VSWR of each crystal  8ball be  below  I. 60

c)  The  Conversion  Lo84  (8)  of one  cryBtal matches  the  Con-
version  Lo88  (8)  of the  other  `within  0. 3  dti.

eEf= D i rv` EN S `oN S
A+, •8co  to2o
E* • 7ce  ±0\5
C, •  \ee  ±003
D+ •  c>52   toc*

F, .  2e>a D  -oc,2
a .asoD  ±8-a
\+, •2ioD   tc',€J 093 b  fcoL
t,' .0L5--.C30C:HAMFEE
L, 3o.4Sa Ff33Y`  veer
rvl* .197  M I N  -.  ` 9o r`^+»c
t`, . 2aGD   r`^^|>c.
P, . r7so   ±c)ie

Ncrms :

I         Polarity  la  lndlcated  as  follows:
aL.     With  the  base   secured  to  the  contact  pin  at  the  unmarked

#: S:t:h:fc:::;1:::;e:3ef:::d?c::v::t::::i ::i:=::y.
base  to  pin.

b.     With  the  base   Secured  to   the  contact  pin  mar.ked  with  a
red  dot  on  the  end  of  the  pin  land  with  the  letters  REV

8£etB:t£L:See::ydy:u:h=n:a::::d{:o::e:€L::::}S:sP::::i:¥i
to  base,

a.     In  either.  case  the  complete  assembly  meets  the  speclfled
dlmenslons .

11       Eccentrlclty  between  tip  and  base   Shall  not   exceed   .0075.

Ill    Metal  par.t8   shaLll   be   gold  plated  min.   10  MSI.



Dinen8ion8:   Per  Chitline

Rating®:
Ambient Temperature
Altitude

4.14.3.I.2     Conversion
LOBS   (a):

t.14.3.I.2     Chitput  NOL.e
RatLo  (8),a

(d);  Package
Group  5

E=125Vdc  (min. );
JAN I)raving  108

F=  3060±5Mc:
Io=O. 5mAdc;
RL=100±10  ohms;
Fif=60cps;
JAN Drawings
124,     125

F`=  306OesMc;
Io=0. 5mAdc;
RL=100±10  ohms;
JAN DrawhgB
124,     125

F=  3060±Mc;
Pi=0. 5mw,   Note  Z;
RL=100±lo  ohms;
Zm=400±jo  ohmB;
JAN Drawhga
124.     125

F=  3o6oasMc;
Pi=0. 5mw,   Note  Z;
RL=100±10  ohme;
Rc=400    obms;
TAN Drawing. ;
Ill,    124,    lz5

Io   :0.4         ---mAdc

Lc  :---          6.Odb
Nr  :---         2.3timeo

Lc  :---          6.Odb
Nr  : ---         2. 3time.

Lc  :---          6.Odb
Nr   :---          2. 31:Lmee

Lc  :---          6.Odb
Nr  : ---         2. 3tirne8

I.c  :  ---          6.Odb
Nr  :---         2.3tine8

At  the   completion of this  teat,   the  Conversion  Loss  (a)  and
Noi®e  Ratio  (8)  tegtB  Shall be  conducted and the performaflce
8ball be  within the  limits  specified.

Each  lN416D .hall have a  red dot placed on one tip ln .uch a
manner a. to be vl.lble a¢ the baBe  end when the end c.p I.
attached to end marked REV and the aL.fiembly i.  in®crted in
the cry.tal bolder.

BOJVIAC  LABoft^ToftlES.  INC.  -  BEVEftLY,  AA^SSACHUSETTS
Jul.Y  6,  1956

PEE DLrriENS`oN5
lAt, •-to20
Bt • 7c>e   ±O\J
'C« .  \ex3   ±003
I)+ . Os2  ±c-
F, I  294 D  ±ao=
6 . casot)   ±g3'2
\+, .2,OD    t=C',6J I     .Oe3b   ±Ooi
L,' i.a L5--. 030 C HAhlfEE
L, eo.+Sa F83tvi`  vEtzT
in- ' . ia? M i tu  -.  ` 9c> r^coc

N, . 2raoo   h^^>)c ,
P. .  r7SO   ±C)ls

Ncms :

I         Polarity  181ndlcated  aB  follows:
a.    With  the  base  secured  to  the  contact  pin  at  the  unmarked

SE: S:tfh:fc:::;1:5k:?ef£::a?c::v:£t::E:i i:Lfark:y.
t)age  to  pin.

b.     With  the  tiaBe  8ecur`ed  to  the  contact  pin  narked  with  a
red  dot  on  the  end  of  the  pin  and  with  the  letters  REV

afetB:t£L:See::ydy6u¥n:a;:::di:o:;e:€L::::TS:BP::a:1:¥ri
to  base,

c.     In  either  case  the  complete  assembly  meets  the  speclfled
dlmenalonB .

11       Eccentrlclty  tietween  tip  and  base  Shall  not  exceed   .0075.

Ill    Metal  paz`ts   Shall  be  gold  I)lated  mln.   10  MSI.



® Dimensions:    Per  Outline

Ratin8sL=-
Ambient  Temperature
Altitude

4.14.3.I.2      Conversion
Loss  (a):

4.14.3.Z.  2      0`1tput  Noise
Ratio  (a):

(d);  Package
Group  5

E=lz5  Vdc  (min. );
JAN  Drawing  108

F=  3060±5Mc.
Io=  0. 5-Adc
RL=100±10  ohms
Fif=  60  cpg
JAN  Drawings
124.     125

F=  3060±5Mc
lo=0. 5-Adc
RL=100±10  ohms
JAN  Drawings
124,     125

F=  3060±5Mc.
Pi=0. 5mw,   Note  2;
RL=100±10  ohrn8;
Zm=400±jo  ohms;
JAN Drawings
124,     125

References  aLnd  notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-I.C,   3  October  1955.

The  value  of Pi,   average  input power,   is  determined by the
rectified  current  of  a  calibrated group  of  crystals.    See
Ref.    4.14.  3.  I

The  crystal  rectifiers  shall be  immersed for  15  minutes  in a

:ha:;Lrbbea::=tsfe°r°rce.dLA=iheed]Ca::LC;utso;°anw°:t:hr;Bbaptehri:d25:hceyand
immersed for  15  minutes.     The  surface  of the  crystal  recti-
fiers  shall  then be  wiped dry  and  the  required  electrical  tests
shall be  conducted within  I  hour.

At the  completion  of this  test,   the  Conversion  Loss  (8)  and
Noise  Ratio  (a)  tests  shall be  conducted and the  performance
shall be  within the  limits  specified.

BOMAC  LABORATORIES,  lNC.  -  BEVEftLY,  MASSACHUSETTS
A^AY  10,  1956

Each  lN416D        shall ha,ve  a  red  dot placed  on  one  tip  in  such
a  manner  a8  to be  visible  at  the  base  end when  the  end cap  is
attached to  end marked REV  and the  assembly  is  inserted in
the  crystal  holder.

Each  crystal  shaLll  saLti8fy  a.Il  requirementg  of  this  specifica-
tion  before  maLtcbing.

A  pair  c>f  crystals  consisting  of two  lN416D       rectifiers  shall
be  considered matched wben;

a)  The  IF  Impedance  of one  crystal  matches  the  IF  Impedance
of the  other  within  20  ohms.

b)  The  VSWR of  each  crystal  is  less  than  I. 5.

c)  The  Conversion  Lo8g  (8)  of one  crystal  matches  the  Con-
version  Logs  (8)  of the  other  within  0. 2  db.

PEE D\mENs`oNs
A`, •-to20
B* . 7G8  ±o\5
C* -\se  ±003
I)+ . 052 t-
F, .  2em D tao2
a .esoD  ±=-a
\J, .2loD    t=O,6J . Oe3 D  tool
t,' .a L5.-. 030 C HAH F`EE
L+ •+5a F83m  vEF2T
tvi' . ie? M t N -. \90 M"
N, .  24C3J>   t`A+\>C.
TJ( . r7'so  ±oie

Ncmss :

I        Polarity  ls  lndlcated  aB  follows:
a.     With  the  base  8ecul`ed  to  the  contact  pin  at  the  unmarked

a#:S:tfh:fc:::;L83iie:tef£::a?c:£v::t::E}Z:Lfark:y.
base  to  pin.

b.     With  the  base   Becur`ed  to  the  contact  pin  marked  with  a
lted  dot  on  the  end  of  the  pin  and  with  the  letters  REV

afetE:t£L:See::ydy;u¥n:a;:::d{:o::e::1::::TB:BP:¥L:¥i
to  base,

c.     In  elthel`  case  the  complete  assembly  meetB  the  8peclfled
dlmen81on8 .

11       Eccentrlclty  between  tip  and  base   Bh®11  not  exceed   .0075.

Ill    Metal  pal.t8  Shall  be  gold  plated  mln.   10  MSI.





BOJVIAC  L^BORATORIES,  INC.  -  BEVERl.Y,  MASSACHUSETTS
OCTOBER  21,  t955

Dlnenelone!     Per  outline

Xo`ine lag :         S o ldor

Ratlnga 3           Tr.nanl¢¢.r  po
inn,i
14aJ[. :                To  I)e   Bpeclfled

V`avegutaef     Ro-48^

Preeeure  Dlfferentlel

30  p.a.1.

R®f .                   Teat Condltlon8

4.9.6             *OlaaB  str&1n:           -----.--

4.18.18           Voltage  standing    P-2675Mo.
wave  Ratio:               ;:  25;8

F.   2925Mo;
or'.I . 02nex . ;
Note  2

4.18.4.2       .Insertion  LOBS:        F=  2800Hc;
Note  2

pre8Bure
Opez.atlon:

Note  3

±.±

I i6Ai rf%
EEE± L~

6'

a
Note  1:     FleferenoeB  and  notatlonB  are  from  Mllltary  Speclflc&tlozi,

Electron  Tubea,   XII.-E-1B,   2  Hay  1952.

Note  2:     That  face  of  the  vlnaow  on  which  the  glaeB  to  metal  8e&1
18  made  look8  at  the  generator.     There  Duet  be  good
electrlo.1  contact  betveen  the  vlndov  and  ltB  toot  nount.

Note  3:     An  air  pre®Bure  alfferentiaLl  of  30  p.8.1.   Bhall  be
applied  once  to  each  Blae  of  the  vlndov.     The  vlndow
itiuot  have  no  orackB  a8  a  result  of  thlB  t.Bt.

Ftof. Dlzb®n81ons.
A* 1.coo   ±eoe
8* 3.Oco±  ee%
C Z,600 in,
D .060
E* |sO   HBI®
F 080   Mln,



floMAC  L^BOR^TORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
AUGUST   2,  195.

Dimensions:   Per QLtline

Mounting:    Cover  Flange   UG53/U   Wavegulde:   RG-48/U

Ratings :            TraLnamitter po            Pre88ure  "ffereatial
Min. :
Max. :              To be  8pecified                      30  p. 8.i.

Note  1:              References  and flotations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   30ctober  1955.

Note  2:              That face  of the  `irindow on  whicb the  gla88  to  metal  Seal iB
made looks  at the  geaerator.    There  must be  good electrical
contact between the  window and its  test  mou]it.

•--.     `\ -`H
+-/ --T\\      ,`

I/// `\`\`i
/\//>

•,' L, ,,
('

/,I;-,'!''g-,-,1
_.--_.T_-

Ei]



Dimensions:    Per  outline

Mounting:         Choke  Flange  uG54A/U  waveguide:  RG-48/U

Ratings:             Transmitter  po                   Pressul`e  Differential
Min.  :
Max.  :            To  be  specified                                 30  p.s.i.

fi

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
DECEMBER  8,  1955

I-ing



BOJVIAC  LABORATORIES,  INC.  -  BEVFPLY.  AAASSACHUSETTS
JULY  2,  11956 .

Dimensions:    Per  Outline

Mounting:           Flange                                     Waveguide:    RG-48/U

Ratings:             Transmitter po                    Pressure  DifferentiaLI
Min.  :
Maxo:                            750  kw                                             30  p.s.i.

4.9. 6                *Glass  strain:

4.18.18              Voltage  standing           F=  2700 Mc;                              a-:  ---           I. 20

I

`,l`\\j'\\\                  \``                    /,,,,`1`1,`

iESRTI`\`\\\\\\``------F=-:,,'//I  ,I

!1

®a®

Ref. `  `   '    `        .   '

A* 0.250
a 0.165
C 5.312±.010  Dh.
D 4-760  D1.-

4.075  Bin.
F 3.625  _Din.   __
0 22®sO

2811   in.I 9/32 (
(8)   Hole,
Equnll7  Spec.a

a



BOMAC  LABORATORIES,  [NC.  -  BEVERLY,  M^SS^CHUSETTS
JULY  2,  1956

Dirnen8ions:    Per  Outline

Mounting:          Solder                                         WaLveguide:    RG-9l/U

Ratings:            Transmitter po                    Pressure   I)iffel.ential
Min.  :
Max.  :               To  be  Specified                               30  p.   8.   i.

Pressure                        Note   3
Operation,

References  and notations  are  from  Military SpecificatioD.
Electron  Tubes,   MIL-E-lc,   2 October  1955.

That  face  of the  window on which the  gla88  to  Tnetal  aeal i.
maLde  looks  at  the  generator.    There  must be  good  electrical
contact between the  window a.nd it8  teBt mount.

An air pressure  differential  of  30 p. 8. i.   Shall be  applied oace
to  each  Bide  of tbe  window.    The  window lnu®t have  no  crack-
a8  a  result  of this  teat.

(n



Dimen.loo.:   Per aitlLnc

Mo`inting:        Solder                                 Waveg`ilde:   RG-49/U

Riti])g.:          Tran.mlttez' po            Pre..ur. Diff.I.ntlal
Min.  :

bet.             T®.t

4. 9. 6        *Gla..  St.rain:

4.18.18      Voltage  staJidlng
Wave  Ratio:

4.18. 4. 2       *h.ertlon I.o..

------        Free,Ore
Qperatloa:

Not.  I:       Refer.nee. and notitiozi..r® from Mlllt&ry speclflc.tlon,
Electron Tube.,   lflL-I-lB.   Z M.y  195Z.

Note  2:       That face of the window on vhlch the  81&.. to in.t.I.eel i.
made looki  at the generator.    There in.t be good .lectricd
cozit&ct betv€czi the widow azLd it .... t mount.

Note  3:       An airpree.ur.  differential of 30p...1.   .h.llbe applied
once to  eacb .lde of tbe window.    Th.  wlndov mu.t have no
crack. a. a rc.`ilt of thle t..t.

a

fl

BOM^C  L^BOR^TORIES,  lNC.  -  BEVERLY,  M^SS^CHuSETTS
APRIL   16,  193.

----:---.Ji--_

Bovar  olem.a  for  eold.I.1ng



"men8ionB:   Per o`itline

Mounting:          Solder                                   Waveguide:    RG-49 / U

Ratings :             Transmitter po                Pre8 Sure  Diffe rentiaLI
Min. :

Ref.                    Test

4. 9. 6                *Gla88  Strain:

4.18.18             Voltage  standing
Wave  Ratio:

Pre88ure                         Note  3
Operation:

®

®

Note  I:        Reference8  and notaLtiona  are  from  Military  Specification,
Electron  Tube8,   MIL-E-lB,   Z May  1952.

Note  2:        That face  of the  `irlndow on which the  glass  to  metal  Seal i8
made  looks  aLt tbe  genel'ator,    There  must be  good electrical
contact between the  window  and its  test  mount.

Note  3:        An  air preBoure  differential  of 30 p. 8.i.   fihall be  applied once
to  eacb  Side  of the  window.    The  window must have  no  cracks
aB  a  result Of this  teat.

BOM^C  L^BOR^TORIES,  lNC.  -  BEVERLY,  M^SS^CNuSETTS
JANUAltY  1],  1956

I

C
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e

DimeneionB:   Per o`itline

Mounting :           Solder                                  Wavegulde :   RG-49/ U

Ratings :             Transmitter po                Pre® Sure Differcutial
Min. :
Max.  :                           750  kw                                           30p.®.i.

BOJVIAC  L^floR^TORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
luLY  2,  1956

Ref. Dinonslon I
A 2.000   ±.0051
a I.000   ±.005
C 3/32     Baa.
D 0.060  i.cos
a 0.loo   MaJ{.



BOAAAc  L^eoRATORIEs,  INc.  -  BEVERLy,  MAssACHusETTs
OCTOBER  2,  1956

Dimensions:   Per  Outlihe

Mounting:         Special                                WaLveguide:    RG-49/U

hatings :           T ran8mitter po            Pre8 sure  I)ifferential
NIn.  :
tax.  :                     500  kw                                    30  p.  B.i.

Preg8ure                         Note  3
operaLtion:

RcfereDceB  aLnd notations  are  from tbe  latest  i88ue  of  Military
Specification,   Electroa Tubes,   mL-E-I.

That face  of tLe  window  on which the  gla8B  to metal  Seal  ie
made  looks  aLt the  generator.    Tberc  must be  good  electrical
contact  between the  window and itB  test  mount.

An  aLir  pre98urc  differentia.I  of  30  p. 8. i.   Shall  be  applied  once
to  each  side  Of the  window.    The  window must have  Ilo  crack®
aB  aL  reBult  of thi8  tcet.

-.              =          .     -



BOJV`AC  L^BOR^TORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
SEPTEJV`BER  17,  1954

Dlmer,slons:     Per  Outline

Mounting :           Solder.                                           Wavegulde :     RG-5l/U

Ratings :            TI`ansml-tter  po                Pressur.e  Dlfferentlal
mn':
Max.:             To   be   specified                          30   p.a.1.

4.9.6              itGlass  strain:            -----

4.18.18             Voltage   Standing     F=   9210Mc
Wave   Ratio:                   F=   9290

::  33:8Mc;
cr'=l . 02max . ;
Note   2

4.18.4.2        +Insertion  I.oss :        F-9310Mc;
Note   2

]tote   3

Mln.         Mar.

OT:---            I.10
Of ----   I . 07
01---          1.07
dT:---           1.10

Li :---           O.2db

Note  1:     References   and  notations   ar'e   from  Military  Speciflcatlon,
Electron   Tubes,   lvIII.-E-1B,   2   May   1952.

}Jote   2:     That   face  of   the  window  on  which   the  glass   to  metal   seal
is  made   looks   at   the   generator.     Ther.e  must   be   good
electrical   contact  between  the  window  and  its   test  mount.

Note  3:     An  air  pressure  differential  of  30  p.s.i.   shall  be
applied  once   to   each   side   of  the  window.      The  window
must  have  no  cracks  as  a  result  of  this  test.

I

CD

I                                                                                                                                                                                                                       I

Ref- Dlnens ion a .
A* •625
81' I.250
r' 060  xp=,
I) •OsO
E I/16  R,  4

corners

a



BOMAC  L^BokATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
Jul.Y  13,  1955

Di.menslons:      Per.   Outline

Mounting:           Choke   Flanges,   UG-40/J                  Waveculde:      RG-52/U

Ratings i            T[?ansmltter.  po                   Pressure  Differential
Min . :
Iylajc.:              To   be   speclfled                               30   p.a.i.

4.9.6               JCGlass   st,rain:              ------

LL.18.13               Volta=e   Sta.|di-fi3      F=   8830Iylc.
Wavc-Ratic):                     F=   8930

F=   9230
F=    9330l\'1c;
o`=1. 02mar . ;
I!ote   2

4.18.4.2        *Insertion   Loss:        F=   9080=:c;
Note   2

Note   3

Note   1:      Refererices   and   :icttatio`[is   are   from  l`lilltar.y  Specificaticm,
Electrio`,1   Tubes,    I.'IIL-E-1B,    2   Maid.1952.

Note   2:      TIT.at   face   of   the   windc>'`.'   on   '.Ihich   the   glass   to   met,al
seal   ls   made   lool:s   at   the   generator.      Thel'e  must,   +e   Good
electriical   co,`,tact   between   the  window  and   its   test  mount.

Note   3:     An  air  pressure  differential   of  30  p.s.1.   shall  be
applied   once   to   each   side   of   the   winc!\ow.      The   window
must  have  no   cracks  as   a  result   c)f  this   test.



Dlnenslons:     Per.  Outline

Hountlng:          Solder                                       Wavegulde:     RG-52^J

Ratlng8 :           Tran8mlttel.  po                    Pr'esBure  I)1ffereatlal
inn.:
rla][.:               To  be   8peclfled                               30  p.a.1.

FLef .                    Test                                  Condltlon8

4.9.6             .GlaBB  strain:           ------

4.18.18           voltage  standing    F.  9200Mc.
Wave  Ratio:                 F.  9250

;:  33ZBMc;
0',Ill. 02mJE . ;
Note   2

4.18.4.2.     -m8ertlon  Loos:      E6t€3ioMc;                  I.1:---         0.lode

PlteBBure                         Note   3
Operation:

Note  I:     Reference®  and  notations  are  from  Mllltary  Speclfloatlon,
Electron  T`lbe8,   MII.-E-lB,   2  May  1952.

Note  2:     That  face  of  the  vlndov  on  vhloh  the  glass  to  metal
Seal  18  node  lookB  &t  the  generator.    There  mist  be  good
electrloal  contact  between  the  wlndo*  and  ltB  test  nount.

Note  3:     An  air  preB8uz`e  alfferientlal  of  30  p.fi.1.   Shall  be
applied  once  to  each  81de  of  th.  wlndov.     The  window
mi8C  have  no  crackf]  &8  a  re8ult  of  thl8  teat.

®

fi

BOJylAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
SEPTEMBER  24,  1954



Dlmenslons:     Per  outline

Mounting:           Choke   Flanges ,   UG-40AAJ               Wavegulde:      RO-52/U

Ratings :            Tr`ansmltter  po                    Pre88ur.e  Dlfferentlal
Mln . :
Max.:              To   be   spe¢1fled                             30  p.a.1.

4.9.6              *Gla8B  str&1n:             -------

4.L8.18            voltage  stanaLng     3=  8838Mc.
Wave  Ratio:

F=   9230
I-  9330Mc;
cr '-I. 02mx . ;
Note   2

4.18.4.2       .In8ertlon  I,o88:        F-9080Mc;
Note  2

ppe88ure
Opel.atlon:

Note   3

®

®

Note  1:    Refer.enceB  and  notations  are  fro.  mlltary  Spoclfloatlon,
Electron  Tuties,   MII,-E-lB,   2  May  1952.

Note  2:     That  face  of  the  window  on  which  the  glass  to  metal
Seal  18  glade   looks  at  the  generator.     Ther`e  must  be  good
electrical  contact  between  ¢he  vlndov  and  ltB  ¢eet  mount.

Note   3:     An  air  pr.e88ure  differ.entl®1  of  30  p.8.1.   Shall  be
applied  once  to  each  81de  of  €he  vltrdov.     The  vlndov
Duet  have  no  oraoks  aB  a  result  of  thla  test.

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  JVLASSAcllusETTS
SEPTEMBEft  23,  1954



I)1Ben.1oni):     P®r  outllz)a

Xountlngs         Choke  Flanee8,   UO-40^J             Vavegulae:     RO-52^

R&¢1ng. :           Tranenltter  po                   Pree8ure  DlfferentlaLl
inn.I
pa=.I             To  be.p.clflea                            30  p.a.1.

Condltlone

4.9.6             .01aeB  str&1n:           ------

4.L8.i8        ¥:::¥:ti:rdLng   i: #95£:::

cr`.I . 02mx . ;
Note  2

4.18.4.2.     .In4ertlon  Lose:       F=  880onc;
Hotc  2

Pref]eure
Oper.tloa:

Hate   3

I,1: ---         O.2dt'

Note  I:     Referencef)  azia  notetlon®  are  from  Xllltary  Speclfloatlon
Elec¢ron  T`lbe.,   NIL-E-lB,   2  May  1952.

Note  21     That  face  of  the  vlndov  on  whloh  the  glaBB  to  Petal
Seal  18  made  looks  at  the  generator.     There  must  be  good
electrloal  cont&ot  t}etveen  the  wlndov  and  lt8  test  mount

Note  3:    An  air  preBBure  dlfferentlal  of  30  p.a.1.   Shall  be
appllod  once  to  each  81de  of  the  window.     The  window
met  have  no  crackB  ae  a  reEiult  of  thlB  test.

e BOMAC  L^BOR^TORIES,  lNC.  -  BEVERLY,  MASS^CllusETTS
JULY  I..  1955

I

slLvm  pIATEI>  FINlsE



BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
OCTOBER  2t,  1954

Dimen.lob.:     P.r outline

Mountizng:           Choke  Flang...  UG-40A/U           Waveguld.:      RG-52/U

Rating. :              TTan.mitter po                                Pre..use  I)ifferential
Min. :
Mall :                 To be.peclflcd                                          30 p...1.

Ref.                      Tc®t

4. 9. 6            *Glae.  Strain:

4.18.18            Voltage  standing
Wave Ratio:

I.  8645 Mc.
F=  9555  Mc. ;
6 '= I. 02maL* ;
Note  2

Pre.eurc                      Note  3
Operation

Note  I:       ReferenceB  and notation®  are from Military Specification,
Electron Tube8,   MIL-E-1B,   Z MaLy  1952.

Note  2:        Tha€ {ace of the  window on whicb the  gla8.  to metal 8eal ie
made looke  at the  generator.    There must be  good electrical
contact bctwcen tbe  window aLzid its  te8t rno`int.

Note  3:       An air Free.Ore  differential of 30 p... i..hall be  applied once
to each Bide of the  widow.    The  `rindow mu®t have no crack.
a.  a reeult Of tbi. teet.

n



I)1menBlon8:     Per  outline

Mounting:          Solder                                      Wavegulde:     RO-52AJ

R®tlng8 :            Trari8mltter  po                  PreBB`ire  Dlffer`entlal
inn.:
rlal.:              To  be  apeclfled                           30  p.a.1.

CondltlonB

4.9.6.          *01a83  Stz.&1n:             --.---

4.18.18         Voltage  standing    F=  9200Hc.
Wave  Ratio:                  F=  9250

;:  ;3E8Mc,
a,=1 . 02-. ;
Note   2

4.18.4.2     *InB®rtlon  LoeB:        F=  9310Xo;
Note  2

Note   3

1'1= ---           O.3db

Note  1!    Reforence8  and  not®tlonB  are  from  Hllltary  Speclflcatlorb
Electron  Tubes,   HII,-E-1B,   2  May  1952.

Note  2:     That  face  of  the  wlnaow  on  whloh  the  glaB8  to  metal
Beal  18  pade  lookB  at  the  generator.     There  Duet  t>e  good
electrlc&l  conteLot  I)etueen  the  vlndov  and  ltB  teB¢  noun¢.

Note  3:     An  air  pz-eBf)uno  dlfferentl&l  of  30  p.e.1.   Shall  be
applied  once  to  each  81de  of  the  vlnaov.    The  vlndow
inLet  have  no  orackB  &8  a  reBult  of  thl8  teat.

e

a

BOMAc  L^BORATORIEs,  Irlc.  -  iREVERLv,  MAssACNuSETTs
SEPTEMBER  24,  1954

I i  Eiiiii!EiEI-3



BOMAC  LABORATORIES,  lNC.  -  BEVERLV,  JV`ASSACHuSETTS
JULY  2,  I9S6

F=  9250Mc.                               a-:---           I.10
F=9327                                        or:---           I.|0
r=04o5                                        a-:---           I.10
ar, = I.  o2  maJ£;
Note  2

F=9327Mc;                         Li   :---          0.3  db
No,e  2

1



Dimen8ion8:    Per  Outline

Mounting:         Choke  FlaLnge  uG  40A/U            WaLveguide:      RG  52/U

Ratings:          Transmitter po                           Pre a Sure  mfferential
Min.  :
Max.  :             To  be  Specified                                                 30  p8i

Ref.                     Teat                                    Conditions                                    Min.       Max.

4.18.18               VoltaLge  staLnding            F=  8490Mc                                  a.  :  ---            I.12
Wave  Ratio:                      F=  8565                                        or  :  ---           I.09

F=9000                                       a  :---           I.09
F=  9487                                          a-:---            i.09
F=95?8Mc                                  or  :---            I.12
Note  2,   4

F=9000                                   Li   :---          0.2db
Note  2

Prea8ure                         Note  3
Cperation:

Note  I:       Reference8  and aotation8  are  from  Military Specification.
Electron  Tube®,   MIL-E-lB,   2  May  1952.

Note  2:        The  face  of the  window bearing  the  mica to  metaLl  Seal  is  made
to look at the  generator.    Tbcre  mu8t be  good electrical  contact
bet`]reen  the  windows  and its  teat mo`lnt.

Note  3:        An  air pre8aure  dif{erentialLof  30  p8i  8haLll  be  applied  once  to
that  aide  of the  window bearing  the  lnica to  metal  Seal.    The
window `will have  no  cracke  a8  a  result of thie  teat.

Note  4:        All frequencie8  to be  lnea8ured `arithin  o.1% Of value  8pecified.

a BOM^C  L^BOR^TORIES,  INC.  -  EIEVERLY,  AAASSACNUSETTS
MAY  9,  11955

Ref. DIDensl one .
A* 1.6Z5 I,015
8* •166 •

C .640
D -610
E 19   I,1661   in.

'4)   Hole.,
F Chaml.area  Eago



Dimensions:    Per  Outline

Mounting:          Solder                                     Waveguide:    RG-52/U

Ratings:            Transmitter  po                 Pressure  Differential
Min. :
Max. :                To  be  Specified                              30  p.  g. i.

4. 9.  6.                  *Gla88  Strain:               ------

4.18.18                 Voltage  standing       F=9400
Wave  Ratio:                  F=9500

F=9600Mc
o/=1.  02max.  ;
Note  2

4.18. 4. 2           HnBertion Loss:          F=9500Mc;
Note  2

6:---              I.  20
6:---               I.  20
6:---              I.  20

a

A

BONAC  L^flo[^TORIES,  INC.  -  BEVERLY,  JV`ASSACHUSETTS
JUI.Y  3,  ]9S6



Dimen.iona:   Per O`itline

Mounting:          Cbokc                                          Wavcgtiide:   RG-5 I /U

Rating. :            Trm.mL.tor po                     Pr..tore Di±fcrezi.lal
Min.  :
Ma.I. :                To be.pecifled                               30 p... i.

4. 9. 6                ngl&..  StraLin:

4.18.  L8             Voltage  standing          F=  8490Mc.
F=  9100
F=  9600Mc.
6  =1. Ozmax.  ;
Note  2

Pro.eure                       Note  3
0peratioa:

Refcret)col  and notation.  are from  Military Specification.
Electroa Tub...   MIL=E-lc,   3  October  1955.

That face of the widow oD which tbe  gla88  to metal 8eal iB
made looks  at the  generator.    Tbere muBt be  good electrical
contact between tbe  `vindow and it8  te®t mount.

An air pressure  differential  o£  30  p. a. i.   Shall b¢  applied oiice
to  each  Side  of the  window.    The  window mu8t have  no  crackB
a®  a  reBult  of  tbi®  te®t,

a

A

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACIJUSETTS
JULY  2,  t956

R.I.       Dlmn81onB.
4 .187   i:22:51).    I  t}o
EW •,Sr'
C* ® r, a,
' •676

8* .676
PW a.56o   ±`3?,.i   I)n.
0 010  lthl,
H 010  ml,
J •060      -



BOJVIAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSAcllusETTS
JULY  2,  .95®

Dimension8:   Per outline

Mounting :          Cboke                                  Waveguide :    RG-5 Z/U

RaLting8 :            TraLzi8mitter po                PreB8.ure  Differential
Min.  :
Max.  :              To  be  8pecified                         30  p. I. i.

®

.^

Ref. DlzD®n91on8A- 1.750   D1®-8" I.387  Din.i.olo
C I.094  I>in.±.Oio
D 13/16  Din.  Nob.
a 0.Oro`_m=.
F 0.060



Dimensions:    Per  O`itline

Mounting:          Solder                       Waveguide:  RG  52/U

Ratings :              T raLnsmitte r po                            P re6sure  Diffe rential

Min.  :
Max.  :                    To  be  Specified                                             30  psi

PI.essure                           Note  3
Opera.tion:

References  and notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lB,   2  Ma.y  1952.

Tbere  must be  good  electrical  contact between  the  windows
and its  test  mount.

An  air pressure  differential  of  30  psi  shall be  applied  once  to
the  window.     The  window  will  ha.ve  no  cra.ck§  as  aL  result  of
this  test.

All  frequencies  to be  measured within  0.17o  of value  specified.

a

a

BOJVIAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
NOVEMBER  2,  1955

I_-
Lul I



I)OJVLAC  LABORATORIES,  lNC.  -  BEVERLY,  JVLASSACHuSETTS
SEPTEAABER  23,  1954

Dlnen81on8:     Per.  Outline

Mounting:          Solder                                      Wavegulde:     RO-50AJ

RatltLgB :            TranBnltter  po                  PreBBure  Dlfferentlal
inn.:
Hax.:               To  be   8peclfled                              30  p.B.1.

Ref .                   Test

4.9.6            .Glae8  Strain:           -----

4.i8.18           voltage  standing    E:  8;58XC.
Wave  Ratio:

F=  6850Hc;
cr'.1 . 02-. ;
Note  2

4.18.4.2.     -In8ertlon  I,OOB:        P=  650Ono;
NO€®   2

Note   3

Note  1!     References  and  notatlone  az`e  fz`om  mllcary  Speclflcatlon,
Electron  T`lt)eB,   HII,-E-lB,   2  May  1952.

Note  2:     That  f.ce  of  the  vlndow  on  vnlch  the  g1&88  to  metal  Eie&1
18  nad®  looks  &t  the  generator.     Therie  mLBt  be  good
electrlc&1  contact  1)etveen  the  vlndov  and  ltB  te.t  no`int.

Note  3:     An  air  preB8ure  dlff®rehtlal  of  30  p.a.1.   Shall  be
applied  once  to  each  Bld®  of  the  vlndov.     The  vlndow
nue¢  have  no  cmokB  &e  a  re.ult  of  thlB  test.

II

1

I
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BOAAAc  LABOR^TORIEs,  irtc.  -  BEVERLy,  AA^ss^cliusETTs
Jl,LY  6,  '955

A\
//\`\    \̀ ' _ _ I '
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-REF5=
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•.::        .-;:;.;`;.,:i::           :,.;

D           I          .OsO    ±.002



Dimensions:     Per  outline

Mount,1n5 :           Solder                                          Waveguide :      RG-91AJ

Ratiil+gs :            Tr'artsmitt;er  po                   Pressure  I)ifferentlal
Mill.  :
lvl.ax.  :              To   be   specified                                 15   p.a.1.

4.9.6               J¢Glass   stra,in:             + -----

4.18.18          Voltage  standing    i:  :i;;§§:::
Wave   Ratio:

oly = I . 02mar ;
Nc)te   2

4.18.4.2        *Insertion  Loss:        F=   16,500Mc;
Note   2

Note   3

Note  1:     Refel`ences   and  notations  are   from  Military  Specification,
Electr.on  Tubes,   MII,-E-1B,   2   May   1952.

Note  2:     That  face  of  the  window  on  which  the  glass   to  metal
seal   1s  made  looks   a.t,  the  generator.     There  must  be
good  electrilcal  contac*  between  the  window  and  its   test
mount .

Note  3:     An  air  pl`es8ure  differential  of  15  p.s.i.   shall  be
applied  once  to   each   side  of  the  window.     The  window
must  have  no  cr.ack8  aB  a  result  of  this  test.

a

rn

BOMAC  L^tloR^TORIES,  INC.  -  BEVERLY,  AAASSACNuSETTS
NOVEJV\BER  16,  1954

rE|
LeJ

Kovar  Flnl8h



DlmenslonB:     Per  outline

Mounting:          Solder.                                       Wavegulde :     RG-91AJ

Ratings :           Tran8mltter  po                  PreBBure  Differ.entlal
inn.i
Max.  :               80   la.r                                                15   p.B.1.

4.9.6              *GlaBs  stl`aln:            ------

4.18.18          Voltage  standing    ::  :i;§§§#;
Wave   Ratio :

grz=1. 02mar . ;
Note   2

4.18.4.2       *In8ertlon  Loss:        F.16,000Mc;
Note   2

Note   3

frote  I :     References  and  notations  ar.e  from  Mllltary  Speclflcatlon,
Electl`on  Tubes,   Mn-E-1B,   2  Ma.y  1952.

Not;e  2:     That  face  of  the  window  on  which  the  glass   to  metal
seal  is  made  looks  at  the  generator..     There  must  be
good  electrical  contact  between  the  window  and  lt8  test
mount .

Note  3:     An  air  pressure  differential  of  15  p.a.1.   shall  be
applied  once  to   each  side  of  the  window.     The  window
must  have  no  cracks  as  a  riesult  of  this  test.

a

®

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  M^SS^CHUSETTS
DECEAABER  22,  1954

I-

iiii
-= -` -

Kovar  Flnlgb

lRef. Dlzron8lon
'A 0 . 385

a 9/32   Nom.
C 0.060   Max.    I
in 0 . 0 sO ± . 00 1
E 7/16   Nom,

lF# 0.695



BOMAC  L^BORAToklES,  INC.  -  BEVERLY,  MASSACHuSEtts
NOVEMBER  18,  1954

Dimen8ioD8:     Per  outline

Mounting:           Choke Flanges,   UG-54l/U        Waveguide:    RG-9l/U,  RG-107/U

Ratings: ,            Transmitter po                               Pressure Differential
Min. :
Max.  :                                loo  kw                                                               30  p.  g.i.

Fa   15,840MC.
F.16,000Mc.
F=   16'  160Mc.  ;
6' 'E 1.  0 Zmax;
Note  2

a,:..-          I.08
6~:  ---           I.08
6~:  ---           i.08

®

4.18.4.2       *InsertionLo88:              F=   16,000Mc;                     Li   :---          0.2db
Note  Z

Pressure                         Note  3
0pel.ation:

Note  I:       References  and notations  are  from  Military SpecificaLtion,   Elec-
tron  Tubes,   MIL-E-lB,   2  May  1952.

Note  2:        That face  of the  window on which the  glass  to metal  seal  i9  made
looks  at  the  generator.     There must be  good electrical  contaLct
between the  window and its  test mount.

Note  3:        An air  pressure  differential  of  30  p. 8. i.   Shall be  aLpplied once  to
each  side  of  the  window.    The  window must have  no  cracks  ag  a
result of this  test.

28   (.141)   Drill

005   :.:ax
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WaLveguide:    RG-91/U
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BOMAC  LABORATORIES,  INC.  -  BEVERLY,  A^^SSACHuSETTS
ALIGUST  3,  1956

DimeziBionB:     Per ouine

Mounting:          Solder                                     Waveg`iide :   RG-9 I /U

Ratings :             T ranlmittez' po                Pre88ure  Differential
Mid.   :
MaLx.:                  To  be  Specified                                   30  p.  ®.  i.

4. 9. 6                 *Glas8  StraLin

4.18.18              Voltage  standing           F`= 12, 500Mc
Wave  Ratio:                      F=13, 000

F = 13._ 5 0 0

a-=1. 02  -x. ;
Note  2

4.18. 4.  2         *Ingertion  Lo88:              F=13,  000Mc;
Note  2

Pressure                         Note  3
Operation:

HIIIIIIIi

LdsLfuH=®

ro|

Hovar  Flnl8h

Ref- Dlnonslon
A '0.385   ±.005
a 9/32   Nom,
C 0.060  Max.
giv 0.OsO   ±.001
a 17/32  Nom,
Fit 0.695   ±.005

1111]

e



Dimensions:   Per  Outline

Description:   Pressurizing  Window

Mounting:         Solder                              Waveguide:    RG-49/U

Ratings :            Transmitter po          Pressure  Differential
inn.:
Max.  :             To  be  specified                        30  p.a.i.

4. 9. 6               *Glass  strain:

Pressure                         Note  3
Cperation:

a BOM^C  L^BOR^TORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

JANUARY   16,   1957

1 C
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Waveguide:   RG-5l/U

Pre88ure Differential

30  po 8. i.

F=8490Mc
F=8565
F=9000
F=9487
F=9578Mc;
o=|. 02 -ax. ,
Note  2

*Insertion  Loss:             F=9000Mc;
Note  2

Pressure                        Note  3
Operation:

®

a

BOMAC  L^BOB^TORIES,  INC.  -  BEVERLY,  M^SS^CNUSEtts

[[Bltu^RY   11,   I9S7



BOMAC  L^BOR^TORIES,  lNC.  -  BEVERLY,  JV`^SS^CHuSETTS

[tBnuA.v  6,  1057

Dimensions :            Per  outline

I)escription:             Mica  window  Assembly                       Waveguide:    RG-52/U

Ratings:                     Transmitter  po                                       Pressure  Differential
Min:

Ref. i      Dlmenslon
A 11.625    ±.015
a 0.166   ±.015
C 0.640   ±.005
D 0.610    ±®005
E 17/32    (.2181    Dr.

4   Holea
F io.O|O   I   45

Chamfored  Edge
G 0.062-i.05l  Rad.
H 2.50o  ±.blo-
J Stool  Eaulvalent

of   RG   52/U
Wavef;uldo

&::t±:1::::t2rng6E:£:..nd
Shall  b®  parall®l  -1thlti
10.



Dimen8ion8 :      Per outline

Mounting:            Solder                                Waveguide:    RG-9l/U

Ratirigs ;              Transmitter po           Pre8 Sure  Differential
Min. :

Ref.

4.  9. 6

4.18.18 F=13500Mc  ±  0.1%
oJ = i. 02max.  ;
NoteB  2, 4

®

A

a

*In8ertion  Loo®:             F=13500Mc; ±0.l¢           L1:   ---          O.3  db
Note  2

Pre8eurc                        Note  3
Opera.tion:

Refcrence8  and notatione  are from the latest i..u®  of Muit.ry
Specification,   Electron  TubeB, MIL-E-I.

That face  of the  window on which the  gla®|  to in.tal  .eat i.
maLde  looks  aLt the  generator.    Tbere  mu®t be  good electIlcal
contact between the  `Irindow and ite  te.t znount.

An air pre88ure   differential  of  30  p. 8.i.   Shall  be  applied once
to  each Side  of the  window.    Tbe  window mu.I have no cz..ck.
aB  a  result  of this  teat.

At  ±2000  mc  from £=13, 500  tbe  Bignal  mu8t be  attenuated a
minimum of 3  db.

BOMAC  L^BOR^Tof!lES,  INC.  -  BEVERLY,  AA^SS^CNuSETTS

APRIL   25,   1957

I-  rd   -
IIm-_--=  -   I  I

R®f, DfroniloD
A* 0.385   I.cos
a 0.150  Nan.
C 0,OcO  ml.

. O.OsO   I.005
E 0.t8ty  Nom,
F* 0.®95  i.005



BOM^C  L^l)ORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS

FEBRUARY   6,   1957

DirnenBions:    Per  Outline

Mounting:        Solder                                   Waveguide:    RG--9l/U

Ratings:           Transmitter po               Pressure  Differential
inn.:
Max.  :                     80  Kw                                       15  p.  s.i.

Pressure                         Note  3
Operation:

References  and notations  are  from the  latest  issue  of  Military
Specification,  Electron  Tubes,   hfll.-E-I.

'rhat face  of the  window  on  which the  glass  to  metaLl  seal  is

made  looks  at the  generator.    There  must be  good electrica.1
contact between the  window  and its  test  mount.

An air  pressure  differential  of  15 p. a. i.   Shall be  applied
once  to  each  side  of the  window.    The  window must have  no
cracks  as  a  result  of this  test.

L@J
Kovar  FlnlBh

a



Waveguide:     RG-96/U

Pressure  Differential

Pressure                        Note  3
Cperation:

•

®

a

Rgferences  a]id notations  are  from the  late®t  i8Bue  Military
Specification,   ElectroD Tubes,   mL-E-I.

That face  Of tbe  window on which the  gla88  to  metal  Beal i8
maLde looks  at the  generator.    There must be  good electrical
contact between the  window aLnd it. teat  mount.

An air pre88ure  differential of  15 p. .. i.  Bhau be applied oace
to  each  Bide  Of the  window.    The  window mu8t halve  ro  crackB
a8  a  result of this  teat.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS

[EBRUARY   I,   1957

J€€,. a/MEWS/Oiv
A 2/4
a 3/ az. NOM
C .Ci3o.,oicirz,
I) .C)30  MAX
E 'O,I
F .354
G i/32 NOM.
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a

De.cription:   Spark Gap  Tube

Pul,e
Rating®            FP         et         Ft         Ee        ib         cn         epy       Duration    lb Note  I
Absolute       pps         kv        Mc     kvdc        a           kv         kv                 He        HAdc

Maarimum:   lloo    ---         O.5  Note  4       75           ---         Z.7            0.75           75
Minimum:     300    5.0     0.018    ---         50            3.8       ---            0.4            ---

Note  2                                                        Note  3  Note  3       Note  9

Te.tcond:    1100     5.o     o.2       ---          65            ------            0.75          55Note5

*Dimeneione:   A8  per Outline

Ref.                      Teat                                     Condition®

3.i                     Type  Approval             Required for
DI.op:                                  TAN Marking

4.9.19.I     **Vibration:                          No  voltage;
loo;  F=50cp®;
t=60

4.9.19.3     **Bump:                                   Angle  =  loo

Staftvoltage:                 Note  6                                  E8  : ---         Z.4kvdc

Operation:                       Note  7                                 Ebb   :  2..0         3. Okvdc

Spark Diatribution:     Ebb=2.  I  kvdc;
Note  8

Fp  -  Pulse  Frequeacy  in pul8e8  per  Second.
Ft  -  Frequency of trigger  voltage  in  megaLcycle8.
et  -Peaik voltage  of  trigger pulse  in positive  direction.
en  -  Minimum peak  voltage  aLcro88  any number  Of gaps  in

8erieB  for  Steady operation.
E8  -Start  voltage.

Operating  voltage  must be  reduced if bigher pulse  frequencieB
are used:   eg    maximum peak voltage  i8  2. 5  kv at  1600 pps.

Maximurn peak  voltage  i8  oti  a per  gap  baL9ia.     By  adding
gaps  in  8erie8,   the  operating  range  maLy be  increased.     Mini-
rnurn peak  voltages  are  the  Bane  for  any number  of  gaps  if
proper  trigger  voltage  and  trigger  coupling  aLre  provided.

In  two-tube  circuits  the  design  should provide  for  at leaL8t
2.  5kvdc  for  Starting  to  aLllow for  increase  in  this  chaLracter-
i8tic  during life.    For  circuits  using more  than two  tubes,   the
starting  voltage  should be  proportionately increased.

Test  Shall be  made  in  test  circuit  No.  I  or  equivalent.    The
peak  value  of  trigger  voltaLge  applied  at  1100  pps  Shall  be
5. 0  kv£  57o,   a8  measured  in  the  circuit  without  1822  tubes.
It  Shall  con8iBt  of  aL  dam|)ed  o8cillaLtory  wave  with  .  decrement
of  0.  5  to  0.  75  (raLtio  of  amplitudes  of  8ucce88ive  positive
waves).    The  maximum  voltage  amplitude  Shall be  in  the  posi-
tive  direction.

All  test  voltages  Shall  be  meaL8ured in terms  of  the  dc  Supply
which  Shall be  coutinuou81y  variable  from  0  to  4000  volts.

Each  tube  Shall be  te8ted  in the  teat  8et  with  aL  `rorking  Stan-
dard which  Shall be  placed  in  the  ground position,   and  whch
i8  defined  a8  follows:

T`ro  tube9  which.   when  te8ted  a8  a pair  in the  test  set,   have  a
Start  voltage  betweeti  2.  2  and  2.  5  kvdc  8haLll  be  oet  aside  a8
standaLrd8.     The  tube  iu  the  ground po®ition  Shall  be  used  a8  a
`irorking  Standard  and  the  other  a8  a primary  etandard  aLgaLinet
which  the  wol.king  standard  Shall be  checked periodically.
Th.8e  two  tubee    ae  a pair,   ohall  Bati8fy  the  maximum  and
minimum operating   voltage  requirements.    If ,   after havlng
been uBed  to  teat  a n`imber  of production  tubes,   the  working
8tlndaLrd does  not  ®ati®fy  the  above  requirements,   it  Shall be
discarded  and  a new workit`.g  standard  chosen a8  Specified.

With  the  trigger  voltage8  a8  Specified,   the  d-c  Supply voltage
Shall I.e  raised continuously from  zero  until  the  tubee  operate
intermittently a8  indicated by red fla8he8  in  the  tubes  or  by
the  Sudden dropping  of  the  power  Supply  voltage.     The  voltage
at  which  this  occurs  8hall be  a8  Specified.     TubeB  under  teat
8haLll tiot bave  been operated for  at lcaBt  one  hour  prior  to  thie
teat.

BOJVLAC  LABORATORIES,  INC.  -  BEVERLY.  AA^SS^CIltJSETTS
JUNE  29,  I.56

The t`ibe  Bhall operate  without intermittent arcing or irregular
operation over the  Bpecified range.

With the  trigger  voltage  a8  specified,   the  Supply voltage  Shall bc
raised continuouBly to tbe upper limit of tbe  r-nge.    The tube
Shall  operate  continuously for  10  8econdB  without  arcing  a8
evidenced by the  operation of the  protective  relay in tbe power
®upply voltage.    If a t`ibe  arcs,   it  Shall be  removed from the
teat  circuit for a period of at least  15  miflute8,  after  which
period the  above  teat may be  repeated,  only once,  a8  a ba8i8
for  acceptance.

With the  trigger  voltage  aa  specified,   the  tube  8hall be  operated
at  2.  I  kvdc  or  more  for  at least 5  8econd®.    Tbe  d-c  Supply
voltage  8hall then be  red`iced to the lower limit of tbe  range
and held at that point for  5  Becond8.    Irreg`ilar  operation a8
evidenced by `in?teadine88  of the  d-c  Supply voltage  or ncted by
oscillo8copic  meaLn8  8ball not occur  during thie  5-eecond in-
terval.

With the  tube  operating  a8  8pecified,   the  diotribution  Of the

::a::aa:::±]®b8ehad:tteerxmtme:dedatvi::::I;;a:::I:addLa]edis:=J?u;£ronthe
longit`idinal distribution  Shall be  .ucb that the  aparke  travel
aub®taLntially over the  entire  active  length of the  anode.

OperaLtion  at pulse  duration  not  greater  thaLn  2. 25  LL8ec  and at
peaLk  currents  not  greater  thazi  70  amperc8  i8  permiaeible
for  continuo`i® period8  of not  more  than  3  hours,   When 8ucb
operation ie preceded and followed by operation for much   . lozig..
periodB  at  a pulee  duration o£ 0. 75  micro8econd8,   or le®8.
If the  total time  of operation at greater than 0. 75  micro8econd.
exceeds  15% of the total opel'ating time,   the  life  of tbe  tube  `Irill
be  rnaterially  Bhortened.

Reference8  and notations  are from Mility Specification
Electron  Tubes.   MIl.-E-lc  3  October  1955.

ch -c,HOME   c.  HENRiE8+-lot  4T   7s~fld.a
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The  terminals  of  the  completed  tube  shall  be
capable  of  being  inserted  simultaneously  into

:::g:o?::±n:¥L:::::S : 828h:1:y±L;78rL:far  :£:
?98oC¥]$7!8r]:±r.the  Small  terminal  being



BOAAAC  L^BOR^TORIES.  INC.  -  BEVERLY.  M^SS^CllusETTS
JUN| 2,,  '9JJ

De8criptiol`:   Spark Gap  Tube

Note  I                                       Note  2       Note  3          Note  4Ratings   ib    t5pTiTrr    1O      en  =Tet--
Absolute    a         jbe        pp®         mAdc   kv        kv    kv     Mc                 Kvdc
Ma]cimum:300       5           1600         0.150    --          4.610.0    0.5
Minimum:    30       0.Z5      ZOO          ---        7.3        ---5.0    0.I
Te8tcond:   75      0.501000       0.075     ------     8.0    0.2                 ---
*mmenl]ion:   As per  outline                                                                            Note  5

Ref.              Teat

4.9,19.2     **Vibration:

Start  voltage:                Note  6                                    E®  :  ---         5.  IKvdc

A

------                Operation:                        Note  7                                    eb   : 6. 8         9.9kv

Note  I:       The prod`ict of the  pulse  duration ill  eeconde  and pulse Ire-
quency  in pul8e8  per  second  (ap  ppr)  Shall  not  exceed  0, 001 ;
the product  of pul8e  frequency and peak current  (t\p  ib)  Shall

:::reexncteifi:;.a:°£i:a:::::::t3°7`5#o8.e6£:ia:::8=:rp;g.e.

Note  2:        Maximum peak voltage  (ex)  iB  on a per  gap  baei..    By  adding
gape  in  eeric8  tbc  operating  range  may be  increased.    Minim`Lm
peak  voltagce  (ezi)  are  the  ®ame  for  any n`imber  of gape  if
proper trigger voltage  and trigger coupling are provided.

The maximum peak voltage  at higb repetition  ra.ee and at bigh
peak  current8  znu8t be  reduced,    For  example,   at  1600 ppe.
or for peak curTent8  of 300  ampere8,   the  maximum peak voltag.
ehould not  exceed 4. Okv per  gap.

The value.  Of en and ex .peclfied in the  Rating.  ar. ba.ed upon
a minimum value of 8. Okv for ct,   applied acro..  A and 8 a.
•bown in teat circuit ''T''.    With a different circuit,  the  rmnimum
trlggez' voltage may have to be altered in ord.I to obtain tbe.c
value.  of en and ex,

Note  3:       ror opera.ion  at  1200-1600 pp.  the  minimum of trigger Ire-
quency .hould be  0. 2  mcgacyclc.

Note  4:       h two-tube  clTcuite,  de.lgn.hould provide for a.tarting volt-
age of at lea.t 6, lKvdc to allow for lncreaee  in thi.  character-
i.tic  during life.    For circuit. u.ing more than two tube.,
I.arting voltage  .hould bc proportiotLat.ly increafied.

Note  5:       I..t..hall be  made in a circuit cqulvalent to that.hoilrn Ln
Te.t Clrcult "T''.    Th. peal value of the trigger voltage  appll.a
at  1000 pp.  .hall be  8. 0 kv 5* a.  mea.ured in th.  circuit with-
out tbe  1831  tu.be..    It  .hall con.i.t Of a damped a.cillatory vav.
with a decremcnt  Of  0. 7 to  0. 8  (ratio Of amplitude.  of Bucc...ive
po.itiv® way.., )   Th. maximum voltage  anplit`ide  .hall bc in tb.
po.itive  dlrectlozi.

The peak voltage  (ab)  .hall be in.a.u.ed acro.. two tube.  in
•eri.a  aB  .ho`m in Te.t Circuit  ''T" by mean.  Of a cathod.  I.y
a.cillo.cope or by. a peak voltmeter.    The  .tart voltage  (I)
•hall b. bea.uT.a oa th. voltmetcr connected acro.. th. con-
tlnuou.ly variabl. power  .upply.    For convenl®nce ln cbecking
the calibration Of th. a.cinagrapb or peak voltmct.I  th.  d-c
poveT .upply whicb ha.  . nomizi&l full  load voltage  of  7000  volt.
•hould have a marfu`im no load voltag.  of at least  10, 000  volt-.

Each tlibe  ehill b. te.ted ln the te.t .ct `irlth a working  .tandard
which Shall b. placed ln th.  ground po.itlon and which i.  defin.d
ae  follow.:
Two t`ibe. which,  when te..cd ae a pair ln th. te.t  eet,  bave a
•tart  voltage between 5.  I  Kv  and 5. 7 Kv  .hall 1)e  Bet  a.ide  a.
•tandard®.    The t`i,bc in the  ground polition .ball be u.ed a.  .
working  8.aLndard and the  other a.  a primary ..andard .galnet
which the  working  Standard  ehaLl be  checked periodically.    The®e
two  t`ibco  a8  a pair  Shall  Bati8fy the  maxilIiuln  and zniulm`Lm
operating voltage  requircmcnte.    If,  after having be.a used to
test a number Of production t`ibe.,   the working  .tand&Td do..
not oati8fy the  requirement®  .pecified abov.,  it .hall t.e dl.-
carded and a new working  .tandard cho.en a.  epecified.    A
convenient means  of obtaining tube. with high  8tal.t voltag.. for
use  a8  8tandarde  ie  to build tubce  with larger electrode  diam.tor,
keeping  the  electrode  .pacing  and gae  pre®euTe the  .&me  a.  in
the   1B31  tube.

Note 6:       With th. tz'igger volt.g ..... pecifled.  th. d-c.upply volt.ge
•ball b.  I.i..d continuou.ly from Zero until the t`ibc. oper.I.
int.rmittently .. indlc.ted tiy tb.  .uddca dropping Of th. pow.I
•upply voltngc.    The voltag. &t Which thi.  occurl)  .hall be  al
•pecified.    Tube. und.I tc.t .hall not have bccn operated for ut
I...t one hour prior to thl. t..t.

Note  7:       Tbe t`i.be.ball oper.I. wlthou€ intemlttcn. arclng oz' lTreg`ilaT
operation over the  .p.clficd mz)ge.    With trigger voltage ..
•pcclflcd the .upply volt&g. .hall b. rat..d continuou.ly uzitll
the .b volt.ge  re.chc. it. `ipper limit and then held .t that point
for  10  .ecozLd..    htcrmitten. &Tcing ..  evidenced I)y tb.
operation of the protectiv.  .clay ln the pow.I .`ipply cl.cut.
•h.ll not occur durfug tLc  10  ..cozid Interval.

With trigger voltag ..... p.cLfl.a th. tube .hall b. o|).rlted
•t an eb voltage of 8. Olv for .I le.et  10 .econd..    Tbc  d-c
•upply volt.gc .blu thezi b. reduc.a until tbe eb voltage reacb..
1t. lower liznlt and then bcld .I that point for  10  8.cord..    Irrc-
gul&r oper.tlon .. zLotcd by the  c.thodc  r.y o.cillo.cope con-
n.cted a.  .ho`ro iD Te.t Clrcult  ''T"  .I.ll Dot occur during thl.
10  .ecozid Lnterv.I.

tp:         P`il.. d]ir.tlon Ln.¢cond.
prr:      F\il.. fr.queBcy i.i p`Ll.e. per.ccond.
Ib:         P.al c`irrent nowlng through gap.
en:         Mlzilm`Lm peal voltage in kv acro.. any number of

g.p. in .erie. for .toady operation.
•1:         h4axinum peak voltag.  ln Lv per gap
eb:         Operating peak voltage izi Lv acro..  any number  of

gap. 1n .erice.
et:          Peal voltage of trlgg.I p`il.c in poeitive  dir€ctiozi
rt:         Frequezicy of trigger volt&g. l]i megacycle.
I. :        Staz't voltage

Not.  8:       R.ferezic..  and notatiozi® are from unltary Specific.lion,
Electron  T`ibe.,   MIL-E-lB,   2 May  1952.

i_                    h!`Rz+G2              ,
C)C,

I

R, a,
VSUP  Ply

8L
+- i

C

L              Charging  Choke,   45  Henry

PN            I jisec   50  0}"  Pulse  Network  or   .01  rml}  Conden.er

RL           50  0"  load  I`esl8tor.a

R|  R2     3  Meg  0"  ReBIBtor8

02            Serle8  Oap  Under.  Test

01           Standard  Serle8  Oap

V              Peak  voltmeter

Trigger  Clr.cult,   loo-300  KCS,   Po81tlve  Voltage

C              60 j]}if  condenser

(over)



Note : -
The  I)ulb   Shall  not  be

eccentl'1c  t)y  more   than   3/64"
and  the  contact   sul.face  of
the   tez.mlnals  by  more  than
I/32"   from  centorllne
through  the  center  of  the
anode  and  cathode  ternlnala.

Ref,)            Dlmenglons
Ai+ 4   1/8±1/16
a-* 121/4 mx,
C 0 . 884 ± •010
D rJ / ae Max,
a I/2 Max,

iFi, 0-566±.007
.G 13/32   Mln.   Contact  Area

H 11/32   Mln.   Contact  Area
Inside



Dimen8ion8:    Per chitline

Ratings :             Duty          Pulse
Absolute  MaLx.  Cycle       Width

•001                lH8

•  001              2tla

•  001               5H8

Ratings :
Usable                      Initial

Life  Test:                         Dynamic  Breakdo`mi         t   : 500          ---hr8.
Voltage;  Group  C

Life  Test                          Dynamic  voltage                        7.  0          10. 2
End-Point:                       B reakdown                                                   kvdc

Refereticeoiand notations  are  frcrm  Military  Specificatic}n,
Electron  Tubes,   MIL-E-lc,   3  0ctc)ber  1955.

For  three  tubes  in  series  operated  at  2  +see.   300  pps  with
adequate  trigger  voltages  and  with  the  voltages  a.cross
the  gaps  Tea.sonably  well  bala.nced  at  time  of  triggering.
At the  minimum  of the  usable  range  of voltage  or  above  the
gaps  shall not fail  to  fire  when  triggered.    At  the  maximum
of  the  usable  range  or  below  the  gaps  sha,1l  not  fire  when  not
triggered.

See  Test  Circuit  "T"
The  gap  under  test  G2  shall be  run  in  a two  tube  modulator
circuit  with  a  standard  gap,   Gl.     Adequate  trigger  voltage
shall  be  provided  at  a.  repetition  rate  of  500  pps.     The  gap
Gl  shall have  a  breakdown  voltage  such  that  it  will not  break
down  until  the  voltage,   a.cross  the  gap  G2  is  between  157o  a.nd
307o above  the  maximum  lirnit  assuming  GZ  does  not break
down.     The  gaps  shall  be  run  near  the  bottom  of  the  I.ange
for  a  minimum  time  of  2  minutes.     The  D.C.   supply  voltage
shall  then be  raised  and the  top  of the  range  measured.    From
the  values  of  Ri  and  R2  and  the  ca.paLcitance  in  the  circuit
the  voltage  distribution  shall be  determined and the  voltage
calculated.

® BOM^C  L^BOR^TORIES,  lNC.  -  BEVEftLY,  A^^SS^CIlusETTS

JUHE  19,  ,936

I,,,,,,,,,,,I
pN         !`     Ri     h62

D.C.

a, a,
V

S U P  P L.Y
RL

+ i
C

L              Charging  Choke,   45  Henry

PN.           I jisec   50   01"  Pulse  Network  or.   .01  ITD  Condenser

RL          50  0"  load  reslBtors

R|  R2     3  Meg`O"  ReB18tors

G2            Sel.i'eb  Gap  under.  Test

0]             Standar'd  Ser.lea  aaLp

V             P.ak  voltmeter

Trlsger. .Clrcult,   loo-300  KCS,   Posltlve  Voltage

C               60 ;quS  condenser



BOMAc  L^BORATORIEs,  iNc.  -  BEVERLy,  MAssACHusEns
JUNE  19,  1956

Dynamic                            Note  3
B reakdoun  Voltage :

®

fl

See  Test  Circuit  "T"
The  gap  under  test G2  shall be  r`1n  in  a two  tube  modulator
circuit  with  a  Standard  gap,   Gi.    Adequate  trigger  voltage
shall  be  provided  at  a  rei]etition  rate  of  500  pps.     The  gap
Gl  shall have  a breakdown voltage  such that  it  will not break
do`rm  until  the  voltage,   acrc)ss  the  gap  G2  is  between  157o  and
30%  above  the  maximum  limit assuming  G2  does  not  bread
do`rm.     The  gaps  shall be  nin near  the  bottom  of the  range
for  a  minimum  time  of  2  minutes.     The  D. C.   supply  voltage
shall  then be  raised and the  top  of the  range  measure.    From
the  value  of  Ri  and R2  and the  capacitance  in the  circuit
the  voltage  distribution  shall be  determined and the  voltage,
calculated.

pN           ±toRzh6z                       1

DC, idlllllllllllllii
R, 6,

V
SUPPLY

BL

+ i
C

L               Char.glng  Choke,   45  Henry

PN            I jisec   50  01"  Pulse  Network  or   .01  NI'I)  Condenser

R|.           50  0"  load  r.eslstorB

R|  R2     3  Meg  0"  Resistors

G2            Sel.leg  Gap  Under  Test

ai           Standar.d  Series  oap

V              Peak  voltmeter.

Trigger  Clrcult,   loo-300  KCS,   Posltlve  Voltage

C               60 +})if   condenser



Application:      Protectlvc device for a p`il.e  Tran.form.T

Dlmen.loo.:     Pe r outline

lto`mting:          To be zliountcd ill any po.ition ill Sillcozie Oil,  Dov
Corring DC-550.   loo-150  ceutl.tote..

¥:`rm voltag e                      Mf2.            M=¥.kv
Hold-off voltage                                                                          35  kv
Ambient  Temperature           To  be  apecified              +100°C
Ambient pre88ure  (h  oil)                            0.5                     Z0  p,.. i. a.

Packing:    To be  ®pecified

Teat

Chalificatioa
Approval:

Holding  Period:

Breakdown
Voltage:

Hold-off
Voltage,

Breakdown
Time:

I)e-ionization:

Conduction
Voltage  Drop:

**Shelf  Life  Teat:

Life  Teat  (I):

Life  Teat  (2):

4.1]. 4                 Life  Teat
(1   and  2)
EDd Point:

Coaditiono

Required for
JAN Marking

t=168  hours

Notes  2,   3

Notes  2,   3

epy=27kv;
Notes  2,   4,   5

Notes  2,   6

epy=30kv;
Noteo  2,   4

t=5  yeal.8;
Note  7

epy=30kv;
Notes  2,   8

epy=30kv;
Notes  2,   4,   9

a

BOMAC  LABoftATORIES,  INC.  -  BEVEltLY,  JV`ASS^CllIJSETTS

JANUARY  5.  1®55

Note:   Outlln.  used  for
foiioiing  tutio®.

Not.g   I)1nonBlon  I   on   t;h®
BL-702   18   1/2''



ApplicatlozL:   Protectiv.  device for aL Pul.e  Tr.a.former

Dimen.ion.:   Per Chitline

Mounting:        To b. mounted in any po.1tion

Rating. ,
BreaJrdoun Voltage
Hold-Off Voltage
Ambient Temperature

Packing:   To be  .pecified

4.11                       Life  Test  (I):

4.11                       Life  Test  (2):

4.11.4                Life  Test
(I   and  2)
End Point:

Conditions

Requi red fo r
JJIN Marhig

t= 168  hourB

Note8  2,   3

Notee  2,   3

epy=15. Okv;
NoteB  2,   4,   5

Notee  2,   6

epy=15 .  Okv;
Notes  2,   4

t=5  yeare;
Note  7

epy= 15 .  Okv ;
Notes  2.   8

epy= 15 . Okv;
Notes  Z,   4,   9

Note  I :       References  and notations _are from  Military Specification,
Electrcin  Tubes,   MIL-E-lB,   2  May  1952.

Note  2:        The  tube  Shall be  te8ted,   under  the  Specified conditions,   in
parallel with the  Secondary of a pulse transformer   operated
from  a line-type pulse  lnodulator a8  follows:  tp=3. 0±0. 2t..8;
trv=0. 5He  max, ;  prr=330±15ppB.    Both the pulse  transformer
8econdary and a load re8iBtor in parallel with the  t`ibe under
teat  Shall have  an impedance  of  appro]dmately  1200  ohms.
The  peak voltage  acroa8  the  8econdary  Shall be  continuou®ly
adjustable.

Note  3:        The peak voltage  at which the tube under  test breaLks  do`rm
eball  8ati8fy the  epecified limit.

Note  4:       After  the  apecified epy i8  adju.ted,  the power  Shall be  Shut
off and the load reai8tor  removed from the  circuit.    The
powez. i®  then  applied instantaneously  and the  tube `inder  test
Shall break do`I/a.    The  rise  .ime  of tbe  instantaneouB  voltage
pulse i8  to be  Specified.    This te.t eball not be  run for more
than  Z  Becond8  at a tilrie  to  avoid overheating the  Spark  gap
tube.

Note  5:       Breakdo`m  Time  i8  the  time  between the  point  on the  applied
voltage pul®e  which i8  equivalent to l8kv  and the poiDt at
which breakdown occurs ,

Note  6:       Raise  voltage until t`ibe  ie  juBt breaking  down.    Lower voltage
until  t`ibe just  does  not break do`Irn.    The  differeace  between
the  peak voltage  at which the  tube just breakB  do`Irn and the
peak voltage  aLt which tbe  t`ibe juBt  etops  breaLking  down  8hall
be  `vithin the  Specified limit.

BOJV`AC  LABORATORIES,  INC.  -  BEVEftLY,  W`^SS^CHUSETTS
•ullE  2e,  i935

Note  7:       T`ibe..hall..ti.fy all  req`ilrcmeat® of thi..pecific&.ion
aft.I b.lng .tored for the .peclfled time.

Not. 8:       Tube. shall ziot bTc.I don at any tlmc during thl. te.I.

No.e 9:      Dirinf th. fir.t.econd of every 12..condl tbc tube.h.ll
break down.    DLring tb.  rein.1ning  11.econd.  Of every  lz
•®cond. the tube  .ball be qule.cent.

No..  10:    Tub.. .hall .&tl.fy all hitial requlrezinent. of thl.  .p.ciJlc.tlon
aft€r b.ing  .ubj.cted to I.lie Te.t  I  a]rd Z.

Note:   Dlmon81on  E   on   t;h®
81,-702  1s  1¢"



BOMAC  L^BOR^TORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
AUGUST  8,  1936

ApplicaLtion:    Protective  device  for  a  Pulse  Transformer

Dimengions:   Per  Outline

Mounting:        To be  mounted in  any position.

E#:wn voltage                   #           ¥o%. kv
Ambient  Temperature              To be  Specified       +100°C

Packing:    To be  specified

Note:   Outllno  used  for
followlrg  tubes.

Noto3   Dlmonslon   E   on   t;h®
81,-702  is  1¢"



BOMAC  LABORATORIES,  INC.  -  BEVEf!LY,  MASSACHUSETTS

JULY  31,  I956

Applic&tLotL:   ProtectLv\e  d®vlce for  a Pul..  TranfLfortner

Dim.a.ion.:  Per Outlitie

14outiting:        To b®  mo`inted ill any po.itiotL.

5£:in volt.g.             #         #kv
Ambient Temperat`ire             To be.pecified       -100°C

Packing:    To be.pecified

1j-®T-

a D

a

BTeakdo`]rn                       Note.  a.   3                            epy:2.  3          2. 7Lv
Voltage:

Refereticee  and tLotatiotie  are from Military SpecificaLtiotL.
Electroa Tube®,   NIL-I-lc,   3 October 1955.

The  t`ibe  BhaLll  be  teeted.   `mder  the  epecified  condition8,   1n par-

f:::a:£ethpeu]a8eec°::::iya::raap8ulf:ic[ot::?8f;r=?.eor#::::edfrom
trv-0.  5uo mar. ;  prr=330fl5ppe.    Bathe  the  I)ul8e  trat`6forTner
BecotLdary and a load reei8toz'  io parallel  with the  tube  utldcT
teat  Shall have  an impedatice  Of  approrimaLtely  1200  oh]na.
The peak voltage  acroB8  the  8econdary  Shall be  continuou€ly
aLdju-table.

The peak voltage at `thich the  tube `inder  teat breaks  down
•ball  eati8fy the  apecified limit.

R®f, I)1aenelon8
.A 250  I)1a,
8 ®185 inn.   concaoe

_a I,8ue I,Oev
I) I.OcO ±.025
E •406 I,OZ5
F .093  Hln.   contact;
a .sos  Dla.
JI .750  I)1a.   ±.025



^ppllc.tlca:     Prct.ctlve d.,wlc. for. Put.. Trlai.forzn.I

"-.±.Ice.:   P.I ouh.
X-thl: To I. nountod la .ny po.Ltlon

5#" volhf-
^mblca. I.mp.r.tor.                  To I..p.cLn.I       +I 0o°C

P.clint:   To be .p.cLfl.a

T.. I                                Condltloai.                                 MID.      11.I.

fin.1lflc.tloa               Requl z'ed for
^pp rovtl :                    J^N M.rLin8

Holding p.riod:          t=168 boor.

•ro.Irdo`m                     Note.  Z,   3                         epy:2<.O       Z7~Otv
Voltng.:

R.I.I.nc.. and no..tion. .z'. from MLlitary Sp.clficatLca.
E1.ctroti T`ib..,llIL-£-lc,   3 October 195S.

Tb. t`ib. .hall be I..t.d,  `mdcr the .pecifi.d conditlozi.,  lA
pardlel with the .ccond.ry Of a put.. .ran.former op.z'.t.a
from a line-type put.e  modulacor  ..  follow.:  tp=3. OcO. ZH.;
trv=0. 5LLe  mar. ; prr=330±15pp..    Botb the pul.e  tran.form.I
eecondary and a load  z'eei.tor  ln paLraLllel with the  tube  `inder
te.t .ball have  an impedance Of approximately  1200 obm..
The peak voltage acro8e  tbe  8econdary .hall bc  continuo`i.ly
aqjo.table.

The peak voltage at which the  t`ibe under teat break8  do`irn
•hall .ati.fy the  .pccified limit.

®

fl

BOMAC  LABoftATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
JLILY  6,  1956

Note:   Dlmon81on  E  on   the
81,-702  1s   1¢"



E  `,``,:...I,
BOAA^C  L^BOR^TORIES,  INC.  -  BEVERLY,  M^SS^CNuSETTS

AUGUST  8,  1936

Applicatioa:   Protective  device tor a PulBe  Tran.former

Dimenaion8:   Per outline

Mounting:        To be  mounted in any po8ition.

=:::E::-v a-|tag e                #         |#iv
Ambient  Temperat`ire             To be  Bpecificd      +loooc

Packing:    To be  specified
+

Q`ialification                 Required for
Approval:                         JAN MaLrkirig

Holding  period:            t=168  hours

Breakdo`RTi                        Notes  2,  3                               epy: 8r50        10. Okv
Voltage:

References  and notations  are  from  Military Specification.
Electron  Tubes.   MIL-E-lc,   3  October  1955.

The  tube  shaLll  be  tested,   under  the  specified conditions,   in
parallel  with the  Becondary of a pulse  transformer  operated
from  a.line-type  pulse  modulator  a8  follows:  tp=3. 0±0.  2tiB;
trv=0,5ri8  max. ;  prr-330±15pp8.    Botb the  pulse  transformer
secondary and a load register in parallel with the  tube un.der
test  shall have  a,n  impedance  of approximately  1200  ohms.
Tbe  peak voltaLge  aLcro88  the  secondary  aha,ll  be  continuously
adju8tabl®.

The peak voltage  at  which the  tube  under  test breaks  down
Shall  aatiafy the  Specified limit.

Note:   Dlmon81on  E  on   the
BL-702  18   1¢"

a



BOMAC  LABORATORIES,  lNC.  -  BEVEftLY,  MASSACHUSETTS
JULY  6,  1956

Application:      Protective  Device for a pul®e  Transformer

Dimeneiozl8 :      Per o`ltllne

Mounting:           To be mounted in any position

gg±wn voLta ge                             ¥oL.nj               Effkv
Ambient  Temperature                       To be  Specified           +loooc

PaLcking:    To be  Bpecifed

T e 8 t                                     C ondition€                                     Min.       MaLx.

Chialifi c ation                 Requi I ed fo I
Approval:                       JAN Marking

Holding  period:           t= 168 ho`ire

Breakdoum                      Notes  z,   3                           epy:lo. 5        lz. Okv
Voltage ,

Referencei)  and notation.  aLre from  Military SpecificaLtlon,
Electron TubeB,   MIL-I-lc  3 October  1955.

The t`ibe  ehall be teeted.  undler the  .pecified conditior).,   in
parauel with the  ®econdary Of a pul.e tz'anBformer op.I.ted
from a tin.-type p`ill)e  modulator  a.  follow®:  tp=3. OcO. 2i^.;
tz'v=0. 5p.  max. ;  prr=330±15pp..    Both the  pul.e  tram.forzner
•ecoridary and a load re.i.tor in parallel with the tube `ind.I
te.t  .hall have an inp.dance Of approrimately  1200  ohzn..
Th. p.ak voltag. .croe. the .®cotidary .ball be continuou.ly
adju.table

Th. p.ak `rolta8. at which the t`ibe `inder t®.t br.ak. down
•hall .at{.fy the  .pedifi.d liz]rilt.

Noto€   Dlmen81on  E  on   th.
BL-702   18   1A"



Applicatioo:      Protective  device for a. Pulse  Transformer

Dimen8ion8 :      Per outline

Mo`1nting:           To be  mounted in  any position

S#:`m voltage                         ¥£2n.             #v
Ambient  Temperature                       To be  Specified        +100°C

Packing:       To be  Specified

Q`ialifi cation                 Requi I ed fo r
Approval:                       JAN Marking

Holding  period:           t=168 hours

Breakdown                      Note  2,   3                             epy:7,T2         7. 7kv
VoltaLge:

References  and notation8 are from Military Spccilica.ion,
Electron Tubes,   MIL-I-lc  3 October  1955.

The  tube  Bhall be  teeted,  `itLder the  epecified condition.,   in
parallel with the  ®ccondary Of a put.e traneformer op.raitcd
from a lizic-type pulse  modulatoz'  aB  follow.:  tp=3. OcO. 2tL.;
trv=0. 5p.  max. ;  prr=330±15ppe.    Botb the-pulec  trap.form.a
•ecozidary aLnd a load  re®i€tor in parauel with th.  t`ibe uzidcr
te.t lhall have  an impedance of approrimately  1200 ohm..
The peak voltage acro8. the  Secondary Bhall b. continuouel7
adju.table.

Tbe peak voltage at whlcb th. t`ibe `indcr .e.. breeke  do`m
•hall Bati.fy the  8p®cificd limit.

a

7n

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  JV`ASSACHUSETTS

JUI.Y  6,  19S6

L-`5,,----.----

--__

i

i,","":,'!,',,,,,,,,,I,",,,

Note:   Outlln.  used  for
follo-lug  tuboe.

Notes   Dlmonslon  E  on  th.
BL-702  18   lAb



ApplicaLtion:    Protective  device  for  a  Pulse  Trangforlner

Dimensions:    Per  Outline

Mounting:         To be  mounted  in any position

Ratings :                                                                         Min.                           Max.

Breakdown voltage                                                1. 5                           ---kv
Hold-Off voltage                                                                                       2. 5kv
Ambient  Temperature                       To  be  specified                  +|00°C

Packing:    To  be  Specified.

References  and notations  are  from  Military Specification
Electron  Tubes,   MIL-E-lc,   3  October  1955.

The  tube  Shall be  te8ted under the  Specified  conditionB  in
parallel with the  secondary of a pulse  transformer operated
from  a  line-type  pulse  modulaLtor  as  follows  tp=O. 5HB±10%,
trv=0. 5Liaec,   prr=3000.    Both the pulse  transformer  Second-
ary and a load  re8iBtor  in parallel  with the  tube under te8t
Shall have  an impedance  of aLpproximately  1200  ohms.     The
peak  voltage  acroa8  the  Secondary  shall be  continuogly
adjustable.

•®

a

BOJV`AC  LABORATORIES,  lNC.  -  BEVERLY,  A^ASSACNuSETTS
JIJN[  28,  1956



omac       `..    .`.
BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACIlusETTS

JULY  2,  1956

Dimen8ion8:   Per outline

Ratings :
Breakdown Voltage
chode  Current

Frequency

Min'                    Max.
19oovdc
25  rnAdc
(Note  2)
10  pps

3.I                      Chialificatioa                  Required for
ApprovaL1:                         JAN  Marking

4.9.18.I.8     Drop:                                      To  be  Specified

4.?.19.I        *Vibration:

a

Startizig  voltage:          Note  4                                     EZL  :  ---          1300Vdc

tFrequoncy  RaLnge:       Ez=1650Vdc;
F=  2  to  10  pp.;
Note  5

Breakdo`.ra                     Note  6
Voltage:

*Heat  Teat:                       T=  +|45°F

*Cold  Te.t:                       T.=  -35°F

Life  Teat:                          Ez=1650Vdc;
F=10pp8;
C=lrf;
Group  C

IJife  Test
End:

Ez  : 2000       ---Vdc

Normal CperaL-
tion

Normal Op.ra-
tion

t   :300          ---hrl.

References  aLnd notatlon8  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

Discharge  of  liif  conden8er  aLt  I ?00Vdc.

Test  Circuit  ''V".    Trigger potential8  are  supplied through
an automobile  ignition tranBformer  or  it8  equivalent,   with
8econdary  voltage  of  ZO, 000 to  30, 000  volts.    Conlection to
the  tube  i8  by  means  of a few t`irna  of bare  wire  around tbe
tube  at the  center  of the  U-bend,   covering not over one  inch.
Keying Supply:   Primary of transformer  Supplied with voltage
pulse8,   electronicaLlly or  mechanically developed.

Set  voltage  a.cro88  discharge  condenser  to  1300Vdc;  turn  on
trigger  circu±;  tube  8bould     fire.

Set  voltage  acroB8  discharge  condenser  to  1650Vdc  and  aLdju8t
triggering  circuit to  2 pps  and  lopp8.     Tube  8bould fir.e
regulaLrly  at  these  Speeds.

With  trigger  circuit  off,   adjust  voltage  acroa8  discharge
condenBer  to  ZO00  Vdc.     Tube  Should not  fire.

Tube  will not fire,   Shows  a  continou8  discharge  or  fire
erraticaLlly.



BOJV`^C  L^BORATof[lES,  INC.  -  BEVEftLY,  M^SSAcllusETTS

AUGUST   8,   195®

Dimensions:   Per Outline

Mounting:        To be  mounted in any position.

::::=e=::~ voltage                   #          4#i
Ambient  Temperature           To  be  specified          +|00°C

Packing:    To be  specified.

®

Not.:  Outline  used  for
following  tubes.

BI,-ral
BL-703
81,-142

R®f, I)1menslon8
A 250  Dla.
8 .185  mln.   cont,act
C i.''1.OOO_±TO_g5l___
I)
E 406   i.
P 093  HEi'-'c-6nii6f-
a .203  Dla.
H .750  Dia.   I.025            I



BOJVIAC  L^BOR^TORIES,  INC.  -  BEVERLY,  M^SSACIJuSETTS

APRIL   29,   11957

Ratiz)88:
Breakdoun Voltage
Hold-On Voltage
Ambient  Temperature                                 To be  Specified
Weicht  (approx. )

PaLcking:    To  be  Specified.

References  and notations  are  from the  latest  ig8ue  of  MilitaLry
Specification Electron Tubes,   NIL-E-I.

The  tube  Shall be  tested under  the  specified conditions  in
parallel with the  secondary of aL pulse  transformer  operaLted
from a line-type  pulse  modulator  a8  follows  tp=2. OHa±10%,
trv=O. IHsec,   prr=ZO00.    Both the  pulse transformer  Second-
ary  a.nd  a load  regi8tor  in parallel with the tube  under  test

shall have  an  impedance  of aLpproxirnately  200  ohms.    The
peak voltage  across  the  Secondary  shall be  continuously ad-
juBtable .

Tbe  peak voltage  at  which the tube  under test breaks  do`m:I
Shall  8atiBfy the  specified limit.

A.   Spr.gu.  PFN  9-ES-2-looo-SOP  or  equlval.nt

8.   Raytheon   Puls®  TI.ansform.I.   363-1258  G1-2,
1180-2000,   or  oqulv.I.nt

C.  81,-147  und.I.  t.st

I).   200A load  reslstanco   -   non-1nductlv®   typ.

E.   J.nnlngaL  Pe.k  Voltm®tor  or  oqulv.lent

AB

II

D11

II

I

iIiI61,LI
I

Fl

R®r. Dlmens1on
Ai, 0.250  Dla.
a 10.450   I.tax.
D3:- 2.450   !thx,
E 0.450   Max.
F `  0.250   Dla.

G* .  I.o20   Dla.   Ida.I



omai      `   .....
BOMAC  LABORATORIES,  lNC.  -  flEVEftLY,  M^SS^CllusETTS

JUNE   25,   195®

Min.                       Max.
16.o                     18.O   kv

a

References  arid notations  are  froln  Military  Specification  Electron
Tubes,   MI1.-E-1C      3  October  1955.

The  tube  shall be  tested  under  the  specified  conditions  in parallel
with  the  secondary  of  a  pulse  traLnsforrner  opera.ted  from  aL  line
type  pulse  modulaLtor  as  follows    tp  =  1. 0  p§ec  i  0. I  usec;  trr  :
0. 5  psec,   max. .   prr  :   360± 15  pps.     The  peak  voltage  aLcross
the  primary  aha.11 be  continuously adjustable.    Refer  to  Test  Cir-
cuJLt.

The  peaLk voltage  of  which  the  tube  `mder  tests  brea,ks  down
Shall  satiBfy  the  Specified  limit.

After  the  Specified  epy ia  adjusted,   the  power  shall be  shut  off
and the  load  resistor  removed froni  the  circuit.     'I'hi8  simulates
a magnetron which does  not  fire.     The  voltage  pulses  rise  to
approximately  24. 0  kv.     The  power  is  then applied  in6tantaneou8ly
aLnd  the  tube  under  test  shall  breaLk  down.     The  rise  time  of  the
instantaneous  voltage  pulse  is  to be  specified.     This  test  Shall
not be  run for  more  than  2  seconds  at  a time  to  avoid  overheating
the  spark  gap  tube.

Breakdo`rm time  i8  the  time  between the  point  on the  applied
voltaLge  pulse  which  i8  eq`iivalent  to  16. 0  kv  and  the  point  aLt
which breakdown  occurs.

Tubes  Shall  saLtisfy  all  requirements  of this  Specification after
being  stored for  the  Specified time.

Tubes  Shall not  breaLk  down at  any time  during this  test.

Tubes  shall  Satisfy  all  initial  requirements  of this  8pecification
after  being  Subjected to the  life  test.





Dimen9ion8:    A8  Per Outline

Ratings:       Ef        Eb      Eh        Du       tp      Ma.gneticField    tk     Ib     n        lklc
Absolute      V          kv       kv         ---Li8ec          GauB8                 see     A       A        A     A
Maximum6.3        8a2      8.2      .005      2.0                                                 60      `50    .502.51.5

±107o
Typical        6.3         5.5        4.7       .0012.0                1000                          60       ®15      .151.I.80
Operation                                                                     Note  4             Note  z

Mounting  position:       Any
I

|  Counectors.    BNc  mth  50  ohm  coax cable
Envelope:    Metal.  Capsule

Collector  I)issipation:    Cooling     Note  3           SOW  rnaLx.

Helix  Dissipation                                                            15W  max.

PaLck  in  sealed moisture  resistant bag  or  approved  equivalent.    If opaque
bag  is  used,   the  tube  type  number  8haLll be  stamped thereon.

Chialification                  Required for
Approval:                         JAN  Marking

Holding  period:            t=168  hours

*Heater  current:            Ef=6.  3

HeaLter  warm-up          Note  2
Time:

CaLthode  current:         Note  5

Anode  current:            Note  5

Helix current:              Note  5

Collector  current:      Note  5

Power  output  (I):        F=2700  Mc±1%
Note  5

Power  output  (2):        F=Zloo  Mc±1%
3  dbpowerpoints      F-3300Mc±1%

N6te   5

Small  signal                   F=3000  Mc ±17o                           35                      db
Power  Gain:                   Note  5

Note  I:              References  a,nd notations  are  from  Military Specification,
Electron  Tubes  MII.-E-lc,   3  October  1955.

Note  2:               The  heater  voltaLge  should  be  raised  continuously  from  0  volts
to  6.  3  volts  over  60  seconds.

Note  3:               A  15  cfm blower  may be  used  if  the  power  dissipation ex-
ceeds  low.

Note  4:               The  magnetic  field  Should  be  a,djusted  to  give  maLximum  power
Output.

Note  5:               See  Test  circuit
(I)  Filament  Voltage  =  6.  3,   Pulse  Width  =  2. 0 ;isec.  ,   Duty
Cycle  :  ® 001.      Voltages  rneaLsured  with  respect  to  the
ca,thode.

(2)    Set  magnetic  field  at  1000  gauss.

(3)    Set  a,node  voltage  a,t  approximately  5.  5  Kv.

(4)    Set  helix  voltage  at  aLpproximately  4.  7  Kv.

(5)    Apply  0.  5  peak  waLtts  a.t  driving  power  at  3250  Mc.

(6)    Adjust  solenoid  centering  sc.rewB  for  maximum  power
Output.

(7)    Adjust  the  magnetic  field,   anode  voltage  a,nd  helix  vol-
tage  for  maximum power  output,

®

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  JV`ASSACHUSETTS
APRIL  26,  11956

©
a

Collector

CDEl ®
j©   Q`       c¥:

t
2Q    e',

i.  GI.ound
2.   Blank
3.  Anode

K                                          4.   Ho|1x

©  II®ator

©  H.ator  and  C

H/,

Ref. Dlnen81on
A 16,00   mJC,
8 BNC   UG88C/U
Ci, 17   8  I)1a,
pr 17.00  Max.
E3, 1/4  nhx,
F I,Cro   mx,
a fl8  Bare  Wire12 .0oi---i
H         \  16.00   Max.
J £__I_6=32i'_c_.
K !:g:€I-iH

++





BOMAC  LABORATORIES,  lNC.  -  BEVEftLY,  MASSACHUSETTS
July Ill,  1955

DlmenBlon8:     Per  outline

Hountlng:         See  Outline  drawing  for  connectors

i::iE:itter po                                     ¥.           ¥. kw
Open  clrcult  lgnltor  voltage                       -750                   ---Vac
"Fbet°i:¥dn:epitoropemtingcurr.nt:%quc(No#6r°

Packing:            To  be   Bpeclfied

Ref .                      Te 8t                               Condltlons                             Mln.       Ha][.

3.1                      Quallflcatlon        Requlr.ed  for
Approval :                    JAN  Marlclng

4.5                       IIoldlng   period:     tal68  hour.a

4.9.18.I.8       Carton  Drop:            To  be   speclfled:

4.18.17.3         Temper.atune              Note   2                        Cycles:   I          ---
Cyc le :

4.}8.I             *¥:i:::n  Time:       Ebib:;:35&egdc;                  t:--         5  8ec.

4.18.2                Ignltor                       I1-loo jiAdc                  Eld :200  450  Vac
Voltage  Drop:

4.18.4.i            Duplexer  to.9s:        F-ll80  Mc.                    L1:---          1.5  db
F=   1200   Mc.                      L1:---           1.5   db
F±   1220  Hc;                    lil:---          I.5  db
Note   3

4.18.5.I         *Ignltor
Interac tlon :

4.18.1o               Spllce  Leakage
Energy:

+ 18.11          F|.t I..aLag.
Power:

+ 18.15. I    *R.cov.ry Time:

I. Ie. 27       {Firin8 Tim.:

i le. Z8          High I..eel
Dqu-I LO..:

4.11                   Lil,  Te,I:

i ll.I           IJlf, T.,t
Etld Pohi

I1=loo +Ado                  AI,1 : ---          O.3dt)

Li:#;:¢#:;„
tp  2-I.0±0 .15 jLIB ;
prr-|OOO;
11-loo jLIAdc

Se. Spit.
1..ckige En.rgy

F=  1200±l"c;
po= 3. Ofl*w;
tp.O. 2pr;
prr.looo;
n.IOQthde

r=  |ZOO±|"c;
po-,- 0± |*q
tp=O. ZJu :
prr=|OOO;
Note I

F=  1200±l"c:
po=3. O±l*q
tp=O. 2 „;
prr=looo;
Note  5

V8 : ---           O. 3er'g

pf   :---         75mw

t  :---        3pr

S.e R®cov.ry                     t  : 500        ---hr.

frE-.j7%a#c?Fu-2.5meg.
Dupl.I.I 1`0..
•tr=  izooMc:                 I.i  : ---         I.5db
Spn. L.th®.
EZL.rf)r:                               W.  : ---         O. 3.rf
nat I.LEng.
Poser:                             pf   : ---        75mw
A.co`nry Tin.             I   : ---       3P.

Z`€.t. I:      I.I.I.nc...ad z]ot.tlca..r. from Mul€ary fu.ilic.tlon.  El®c-
trm T`d ....  IIIL-I-I.,  2 I(ny 195Z.

Not. 2:     Cycl. uly th. n.B4^"..ctlan. of the dapl.I.r.   ^ftor
crclln. th. dapl.aE.. .I.ll I. a.a...nbl.d.   It .h.ll th.a .-tl.fir
th. rlrlaf Tin. t..t .p.clfl.a LIL Rod.  + 18. Z7.

]g.a. 3:      L®.. I..t`-I..a ^Bt.rna..na I.c.lnr coon.ctor. Of dual.I.I with
f..p.ct to in .qul`ml.nt lonfth of co.il.i lil..

Note 4:       Both the ^TR and tie  TR ocction.  Of th. duplelcT  8hall bc fired
within th. .pecifi.a tine.

Note  5:       Tb. lo.. b.tween the MaLgeetron and An.ema connector®  with
r..p.ct to an .q`ilval.nt 1®agth of coa][ial line.

Note  6:    The  I.ecomended  lgnltor  opemtlng  current  ls  for.  a  tube
with  an  average  lgnltor.  voltage  dr.op.     The  following
fomula  Should  be  used  to  detemine  the  value  of  the
r`equlred  serleB  I.eBIBtance.

Serle8  ReBIBtance   (R|)E}g§L(megohmB )

1ilher'e     R1-  Total   ser.1eB  re81Btance
EbE:=  %::a::I?*:t::7P:ygn¥:::a5:|tage  drop

At  least  0.5  negohns  of  the  total  Should  t)e  located  aa
close  a8  posBlble  to  the  lgnltor  top  cap  to  prevent
o8c ll latlon .

u iTH   u6 ;ri^fu  a,   u®

Eat
Irs®a

<
I

I+

„4/V*,S'/U-91-98

I

+

ONS,A/u`9q/u Ii

T(EF D I n F ~ a I a „.
A 7-€   eye   Mn,
a* 2 , S-a + , a ~0
a+ .6, i,010
z'* //.2.ee  ±.oi:a`,,j', 4/ ZEf'
F** 7ty8 HA,.
6, 3yz ~,,,.
A I %+  „A,.
J* 2'+a     ±'OsO
I:+\ i ,/q r,fl ,,
I+~ 6'6G     Z€F.



BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
IIOV[AABEll  5,  I®S4

Dimensions :       Per  outline

Mount,1ng:             Note   2

Ratings :             Transmitter  po
Min . :
Max.  :                            750lalr

Test  Conditions:     Note  2;   See  Test  Gil.cult

Ref .                    Test                                   Condltlons                              Mln.        Majc.

4.18.18          ¥:::a;:t::?:f:ng    E:  2388#::;to               cr:---1.12

Note   3

4.18.18          #:::a%:t::?gf?ng    ::t:3§8#::;to               6T:---i.L2

Directivity:              F=  2700Mc.   to
F=   2900Mc . ;
Note   5

Power                                 F-2700Mc.   to
Dlvlsion:                     E:t:98Onc. ;

27           ---db

Note  i:     Refer.ences  and  notations  are  from  Mllital.y  Speclflcation,
Electron  Tubes,   NIL-E-lB,   2  May  1952.

Note  2:     A  suitable  gasket  should  be  bolted  between  each  flange.
Two  gaskets  will  be  supplied  with  each  Hybl`id  Junction.

Note   3:     See  Test  Circuit

k::W2]::3]4S:8na;b±¥dA*at: ge±g:  ;:3:i  ;:£i:cing
oT=l.02  max.,   on   Arm   3.      Then   the  V.S.W.R.   looking   into
AI'm  1  shall  be  within  the  llmlt  specified.

Note  4:     See  Test  Clrcult

i;i:i::#:6S#¥;:3;:Bb;££:€:::I;::e!±i:€€!;:;Eiied.

Note  5:     See  Test  Circuit
Dlreetlvlty  is  t;he  db  difference  in  power  transmlsslon

::€,:§§:E!£Sg3#:;i£;:itv:¥;:::;°`:::#;:::;i:then
at  Am  3.     Keep  a  low  level   load,   6T=1.02  nee.,   on  all
empty  arms.

Note  6:     See  Test  Clrcult
A  low  level   signal   ln  Azryri  i;   a  low   level   load,
dT=1.02  max.,   on  Am   3.      A   power  mea,surlng   device   ls

#::=:;;3:i,:e:#;::::;W£§:;]£#:§ih=Of§:i;:b:h¥aid°n

R®f.         I)1m®n81on®.
A 6 . Ere i •
8# r' -rl / TBJ ±J./ ¥
CH 2-2 5/ 3Z ±W T5Z
' i,69t,

E* a.2cO
Fin |1/3e I I-/ TK
• Gn    I,ZoJ.'    ur

(12'   ho1®f,
H" 3/16  I 45
J* 6.000

-` i,Ouu
I, 6 ,7ZO
in •.

I •ut,a J(
a i I.U I ..
FZ* •|9Z •''. .

T„.

Th.  Short;  Slot  Eybrld  Juncelon  le  a
•ym.trio.I a.vlc.  ulthout  .ny  a.-
flnlt.  input  or  output  and  may  t).
t..t.a  .ccordlngly.



BOM^C  LABORATORIES,  lNC.  -  BEVERLY,  MASSACIIuSETTS
DECEMBER  22,  1954

DlmenBlon8!     Per  outline

rountlng:         See  Outline  dravlng  for  connector8.

ffiter po                    #.
Open  Clrcult  Ignltor  Voltage             -500

P&cklng:     Do  be  Bpeclfled

Jur.
E5_  tw

-TOO  Vdc

Ref .                   Test                                  Condltlons                             Mln.        Max.

3.I                   Quallflcatlon          Required  for
Approval :                      JAN  Marking

4.5                     Holding  period:       t=168  hours

4.9.18.i.8     Carton  mop:              To  tie  Specified

4.18.17.3       Temperature
Cyc 1 e i

4.18.I           +Ignltor
ngnitlon  Tine :

4.18.2             Ignltor
Voltage  mop:

4.18.4.2          E`iplexer  I®ss :

4.18.5.1       .ngnltor
Int erac t ion :

4.18.10            Spike  Leakage
Energy I

4.18.11           Flat  Leakage
Power :

4.18.15.1.Recovery  Tlme!

4.18.27        ¢Flrlng  Time:

4.18.28            High  Irevel
ouplexer  1®88 i

4.11                   Life  TeBtl

4.11.4             Life  Teat
End  Polnti

Cycles =1

Ebb.-700Vdc;                   t :---          59ec.
RIIt . OHeg

I1=2cO+Ado                    Eld : 300          450Vdc

F=   2980Mc.                         Li:-~-           i.Cidb
I-3000Hc.                      I,1:---          i.Odb
F=   3020Mc.,                     Li:---           1.Odb
Note   2

11=2cO/Ado                 41.1 :---          0. 3db

::=38:3#?c,            ws:---        o.3erg

:;;::;:#:;#S;
I1:200pAdc

See  Spike
Leakage  Energy

::=288:¢fl#c,
:=:i8#o;15pB;
I1=20quAdc

;5=2g##,
:E;:i838;15/a;
Note   3

:5=38fao¢fl#;

;£:i4858;L5r„
See  Recovery
Time;     Group  D

rhaplexer  IA88
at  F=  3o00ne;
Spike  Leakage
mercy;
Flat  I,eaknge
Power;
Recovery  Tine

pf :---          4cmw

t:---         5,a

t:---         |08ec.

---         I.6db

t !500         ---hrB

L1 :---           1.Cklt)

W8 :---          O. 3erg

pf :---         4cfro
t=---          5,8

H®tc  11    References  and  notatlonB  are  from  mlltary  Speclfla.tlon,
Electron  "t)e®,   MII,-E-lB,   2  May  1952.

Rote  21     Ice.  t>etveen  Antenna  and  Recelvez`  connectoz.o  of  duplexer
vlth  reepec€  to  an  equivalent  length  of  coaxla|  line.

]ote  31    Both  the  ^m  and  the  "  BectlonB  of  the  duplexer  Shall
be  fired  wlthln  the  Bpeclfled  tine.

Note  41     The  lo.e  betveen  the  Hagnetron  and  Antenna  cormectora
•1th  respect  to  an  equivalent  length  of  coaxlal  line.

€ .= -_ 7J/HE„S'O„S
A I/"       ~A^
Z3* O/a   t  I/16
C* 4 rty/a   I  I/a
Z, 14  y8  „AX
E* 4 - / 0 a  +- a 3 a
F=* 3e  i-I/32   t  .vs2
G* a  a/za   riAx.



BOJVIAC  L^BOR^TORIES,  INC.  -  BEVERLY,  AAASS^CIIUSETTS
MAT 23,  ig5e

Voltage  standing           F`=  5200Mc.  to                       a-: ---          I.  IZ
Wave  Ratio  (I):              F=  5900Mc;

Note  3

Voltage  standing          F=  5200Mc.   to                     o  : ---          I. IZ
Wave  Ratio  (Z):              F=  5900Mc;

Note  4

Directivity:                     F=  5 200Mc                                    25            ---db
F=  5550Mc                                     25             ---db
F=  5900Mc.                                    Z5             ---db
Note  5

Power  Division:            F=  5200Mc.   to
F=  5900Mc;
Note  6

References  aLnd notations  aLre  from  Military Specificatioa,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

A  Suitable  gasket  Shall  be  bolted between  eaLch flange  of the
Short Slot Hybrid  Junction aLnd its  mating  flange.     Two  ga8ket8
will be  Supplied with  each Hubrid Junction.

See  Teat  Circuit  ''1"
A low level  Signal  in Arm  I;  a  metal  Short  replacing  ArlnB  2
and 4 at Hybrid output;  a  low level  load,   a.=l. 02  max. ,   on
Arm  3.    Then  the  V.S. W. R.   looking  into  Arm  18hau be  within
the  limit  Specified.

See  Teat Circuit  "I"
A low level  8ignal in Arm  i;  a low level  load,   a-=l. 02  max, ,
on Arm8  Z,   3  and 4.     Then the  V.S.   W.R.   looking  into  Arm  i
fihall t)e  within the  limit  8pecificd.

See  Teat  Circuit  ''1''.
Directivity  i8  tbe  db  difference  in power  tran8miB8ion bctwccn
Arms  3  aLnd 4,   where  Arm  3  iB  the  Bpecificd attenuation doen
from  Arm  4  wben a  low level  Signal  i6  fed into  Arm  I  aLnd
detected first at Arm 4 and then at Arm  3.    Sliding load.  are
to  be  used on  aLll  empty  aLrm8  to  eliminate  the  effect of a
reBiduaLI  V. S.  W. R.   that  occurs  with  most fixed  loads.

See  Test  Circuit  "I"
A  low  level  Signal  in  Arm  I;  a  low  level  load,   a.=l. OZ  max. ,   oD
Arm  3.    A power  rnea8uring  device  i8  inter-changed with a
low level load,   a-=l. 02  max. ,   on  Arms  2  and 4.     Then the power
through Arm  Z  Shall equal the power  through Arm 4 within
sO. 25  db.

Tin  Short  Slot  Eybrld  Junctloa  ls  a
•ym.trlcal  d.vlc.  without  .ny  a.-
flnlt.  input  or  output  .nd  may  b.
t..t.a  .ccol.dlngly.

lRef Dimension lRef   '        Dlnensloh-
A ' 1.110± .002 K       ,1._giv_5
a -000±.002 L 0 .187 ± . 020x45
C 3.6Z55__ charter
D 0.575±.020 M *9 ( .196 ) mill
E 4.002±.002                 I I (12)   -flole8
F I 5 .031±.020 \N 4 . 37 5
a I I . 32 9 ± . 00 I !P

I 0 . 82 9 i . 00 3
H 2-de_|i-oo.3 0 2.031±.020
I C) . 5cO ± . C)01 11...,.i



Mounting:               Waveguide  A8 |emtily RG-5Z /U

R atitl8. :                                                                        Min.
Atiode  current                                                         ib:  125
FilaLrnetit current                                                 if:

£bbe{eDnfta ifep:t:?nR ange                                 : : _ too                 I 6'J° ¥

Teat conditions:      Note  Bee starting  and cperating circuit

Packing:                 To be  !pecified.

E=.
3.1                        Qualification                 Required for

Approval:                       JAN Markiag

4.  5                         Holding  period:            t: 168 hours

4.18.18                  VoltaLge  standing           Fo=8400  Mc  to                        a-:                    I.13
Wave  Ratio:                      12500 Mc

Note  2

Noise  Tempera-          T=Z90°K/
ture:

FilaLment current       Note  3  ahd 4

Voltage  Drop                  E= 115AC
No€e  4

syiooL  DEslaNATION

EL  ;  c:1:vtoA.fr
c3  -   .006  pe
R1   =   5 JrL
R2  a  800^
R3  -  1000^
R4  I  200  JL
L  I     2HY
Ti  I  Selenium  Rect,1fler

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS

JANU^ftY  6,  1956

r.REF. DIME~S\0~S
.A 9/, c. M®X

B J/\ c.  D'A.
C J€  r'AX
D 12  v:2 ri^X
E G 5./8 "rJ `
F 2 l„G± //aa .34e  Ml~.
H r2L  riAx,  D tA.
J 5/8  a,D.



Dimensions:      Per.  Outline

Mounting:           Note   2

REtter po
Open  Clrcult   Ignltor  Voltage              -700

Max.
Ego  kw
---  Vac

Ignltor  Current

::::#:Egjd  Ignltor  Operating  Cu:3:nt  15o2;%diA{£ote  13) (each

Test   Condltlons:   Note   2,   See  Test  Clrcult

Packing:     To   be   specified

3.1                    Quallflcatlon         Required  for
Approval :                     JAN  Mar'king

4.5                     Holding   period:      t=168  hours

4.9.18.1.8     Carton   Drop:             To   be   speclfled

4.9.19.2     *tfvlt)ration:                   G=10;   Note   3

4.18.18            Voltage  standlngr;=  i:§!  MC.
Wave   Ratio :

*F=8745
itF=  8835
*F=   8925

Note

4.18.4.2        *Ddplexer'   Loss:         F=   8490   Mc
F=  8565
F=   9000

E=   3598   Mc;
Ii=100 jiAdc   on
each  electr.ode;
Note   5

*Ignltor
tsnltlon  Time :

Ignltor  Voltage
mop:

Flat  Leakage
Power :

4.18.10            Spike   Leakage
Energy i

4.18.28          *Arc   Loss:

4.18.15.I     i.Recovery
Tine :

Ll.18.19        I+High   Level
VSWR :

g:  8;3gMc
F=  9000

::t!;!gMc;

E::i:83::?a;
Note   7

11=10quAdc;
Note   7

gg=3893£iw;
tp1=1.0±0.|J]S;
tp2=o.5±o.ofprs;
prr=|000;
::::Ot#:8?r:ge,
Note   8

See  Flat;
I.eakage   Power

g:=88gioEL,
::;:i858;|JIS,
Note   9

i;:i!i!#pr=;
Ii=1ocprAdc   on
each  electrode;
Note   10

;i:i#i#*:,
Note   11

15            ---db
18            ---db
20           ---db
18           ---db
15            ---db

t:---          5.Osec

Eid : 200           375Vdc

pf : ---          20Btw

Ws :---           O.1el,g

---         0.6db

t,---7.OJIS

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
MAY  27,  1955

Ref .                       Test                                   Conditions                           Mln.     Max.

4.11                     Life  Test:                   ::=288e¥Cckkw  mLn;     t:5°°       ---hrs

tp=1.0=0.1JI8;
prr=|OOO;
Ebb=-700Vdc;   Rl=2.8   meg.
each  electrode;
Gr.Oup   D;
Note   12

4.11.4                 Life  Test
End  Point:

Recovery  Timej             t :---          1Qus
Flat  Leakage              pf :---         20mw
Power;
Spike  I,eakage            Ws : ---. 15erg
Energy;
Duplexer  Loss,          L1:---          1.2db
F=   9000Mc.

Note  1:     References  and  notations  are  from  Military  Speciflcatlon
Electr.on  Tubes,   NIL-E-1B,   2   May   1952.

Note  2:     A  gasket   should  be  bolted  between  each  flange  of  the
Short  Slot  Hyttrld  Duplexer  and  its  mating  flange.     Two
gaskets  will  be  supplied  with  each  tube.

Note  3:     Ihlrlng  thl8  test  the  ignltor  electrodes  should  not  short
to  the  tube  body.     Sut>sequent   to  the  test,   the   tube
shall  meet  all  I.equirements  of  this  specification.

Note  4:     See   Test;   Circuit
Attach  a  low  level   load,   or=1.05max.,   to   arms   M,   R,   and
I,.     Then  the  V.S.W.R.   looking  into   arm  A  shall  be
within  the  limits  speclfled.

Note   5:     See  Test   Circuit;
A  low  level   load,   6:I.05max.,   on  arms  M  and  L.     Signal
ln  arm  A  ls  detected  at  arm  R.

Note  6:     See  Test  Clrcult
Isolation  is  the  db  difference  ln  power.  transmls81on
t)etween  arms  R  and  M,   where   the  detected  power  at;   arm  M
ls   the  specified  attenuatlon  doiirn  fl'om  arm  R  when  a  low
level  signal  ls  fed  into  am  A  and  detected  first  at
am  A  and  then  at  arm  M.     Keep  a  low  level  load,
6T=1.05max.,   on  all   empty  arms.

Note  7:     Measured  separ.ately  for  each  lgnltor  electrode.

Note   8:        See  Test   Cir'cult,
TI.ansmltter   po   in  arm  M;   a  high   level   load,   cr=l.07max.j
on  arm  A;   a   low   level   load,   oT=l.07max.,   on  arrm  L;
Leakage   Power  detected  at   ar'm  R.

Note  9:       See  Test  Clrcult
No   loads   necessar.y  on  arms   L  and  R.     A   suitable  metal
short   ls   lnter`changed  with  the  Short  Slctt  Hybl`1d  in-
plexer  at   the   junction  of  amis  M  and  A.     Transmitter.
po   ln  arm  M;   a  power  monitorlng  device  followed  by  a
high   level   load,   cr=l.07max.,   at  arm  A.

Note   10:     See  Test   Clrcult
Transmitter  po   ln  arm  M;   a  simulated  echo  and  high
level   load,   oT=l.07max.,   at   arm  A;   a   low  level   load,
oT=l.07max.,   at   ami  I,;   detector  aLt   arm  R.

Note   11:      See   Test   CII.cult
No  loads   necessary  on  ams  I,  and  R.     Transmitter  po   ln
al'm  M;   a  high  level   load,   or=1.07nax.,   at   arm  A.     The
V.S.W.R.,   lc>oklng   into   al`m  M,   shall  be  wlthln  the   linll
specified.

Note   12:     See  Test   Circuit
No   loads  necessary  on  arms  I  and  R.     TI.a,nsmltter  po  ln
am  M,.   a  high  level   load,   OT=l.07max.,   at   arm  A.

Note   13:     The   recommended  lgnltor  operating  current   ls  for.  a   tub(
with  an  average   lgnltor.  voltage  drop.     The   following
formula  should  be  used  to  determine   the  va.Iue  of  the
requlr'ed  ser.ies  resistance.

Series  Resistance(Ri)=  Ef8aEi  (Megohas)

Where       Ri=Total   serl€8   r.eslstance
EE:=25::ag:I::::t::Tp:¥n¥:::a5:Ltage  drop

At   least  0.5  megohmB  of  the   total   should  be   located  as
close  as  possible  to  the  lgnitor  top  cap  to  pl.event
osclllatlon.

(over)



Because   the   short-slc\t   hybrid  duplexer.   1s
symmetrical,   it,   znf`y  bc   Set   `ip   for   testinc;   pun.-
poses   clther   ,.`s    1   or   2   1,vlt`rir)ut   f`r`.y   aporeclabl.
chr`n,.=e   ir   its   clectrlcal   ch9.racter'istics.

('1)

Magnetr'on
(M)

I? ® c e 1 v e I
(R)

Ref.         Dlmns ion
L 4,974 ±,015
B- Z.575 I,ulo
C" •220 ±,OLD
Tin I.6Z5 I.01b
E* I.085 ±.DOS
F O',t' i,OuJ.

Ttyo ,
0 2,204  ±,005
E[* 1oZcO i,cO+
J ® ', as ±,UUO
K  Input 8-3Z   NC

(6) holes
I  Output Lt' ' , I.69 b '

(6) hol®31# 1|a    R,
M 3/64  R,
N* I-3/B  mJ£,
Pffl 250   Dla,
Q#* •'.
R" i,•.



BOMAC  L^l)OR^TORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
AAARCH  7,  1955

Te Bt                                     Conditions

Voltage  standing          F=  8490Mc.   to
Wave  Ratio  (I):              F=  9578Mc.  ;

Ncrfe  3

Voltage  standing          F= 8490Mc.   to                     a  : ---          I.12
Wave  Ratio  (2):              F=  9578Mc. ;

Note  4

Directivity:                      F=  8490Mc.
F=  9000Mc.
F=  9578Mc.
Note  5

Power  Division:           F=  8490Mc.   to
F=  9578Mc.  ;
Note  6

Note  I:       References  and notations  are  from  Military Specification,   Elec-
tron  Tubes,   MIl,-E-lB,   2 May  1952.

Note  2:        A  Suitable  gasket  shall be  bolted between  eaLch nange  of the  Short
Slot Hybrid Junction  and its  malting  flaLnge.     Two  gaskets  will be
Supplied `Irith  each Hybrid  Junction.

Note  3:        See  Test  ci`rcult  nl".
A low level  Signal  in Arm  I;  a metal  short  replacing  Arms  Z and
4  aLt  Hybrid  outyut;  a  low level  load,   a-=l. 02  max. ,   on  Arm  3.
Then  the  V. S. W. R.   looking  into At.in  I  shall be  within the  limit
Specified.

Note  4:        See  Test  circuit  '`I''.
A low level  Signal  in Arm  I ;  a low level load,   6T=l. 02 max. ,   on
Arms  Z, 3  aLnd 4.     Then the  V. S.  W. R   looking  into Arm  1  ®hall be
within the  limit  Specified.

Note  5:       See  Test circuit ''I''.
Directivity  i8  the  db  difference  in power  tran8mis8ion betweerl
Arms  3  and 4,   where  Arm  3  i8  the  specified attenuation dowa from
Arm 4  when a low level  8igzial  is  fed into  Arm  I  and detected
fir§t  at Arm 4 and then at Arm  3.    Sliding loads  aLre  to be  used ofl
all  empty al'm8  to  eliminate  the  effect of a I'e8idcal  V. S. W. R.
that occurs  with most fixed loads.

Note  6:        See  Test circuit '`I''.
A low level  9igml  in Arm  i;  aL low level load,   OT=l. 02  max. ,   on
Arm  3.    A power  meas`iring  device  i8  inter-changed with  aL low
level  load,   6r=l. 02  max. ,   on Arms  2  and 4.    Then the  power
through Arm  2  Shall equal the power through Arm 4 within ±0. Z5
db.

rh.  Short  Slot  nytirld  J`mctloa  18  .

:E;ir::i;:::::i;:Fu:b=u: £y 3:-
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BOMAC  LABORATORIES,  INC.  -  BEVERLY,  AAASSACHUSETTS
ApnlL  20,  19]3

Note  6:

Voltage standiag          I:  8490Mc.±O.1% to        d':  ---          I.  IZ
Wave  Ratio  (I):              F=  9578Mc.±0.1%

Note  3

Voltage  standitig          F=  8490Mc.±0.1%to         d.:  ---          I.12
Wave  RaLtio  (2):              F:  9578Mc.±0.  I*

Note  4

Directivity:                     F:  8490Mc.± 0,1%
F=  9000Mc.±O.1*
F=  9578Mc.±O.1%
Note  5

Power  I)ivi8ion:           F=  840r   -`±0. |*
F=  9=            c±0.1%
Note  6

26            ---db
27            ---db
27            ---db

Reference®  and notations  are  from  Military Specification,
Electron  Tube®,   MIL-E-lB,   2  May  1952.

A Suitable  gaeket  ehall be  bolted between each nange  of  the
Short Slot Hybrid  Junction and its  mating flange.     Tiro  ga8ket®
`will  bc  Supplied  with  each Hybrid  Junction.

See  Test Circuit  'T".
A low level  Signal  in Arm  I;  aL metal  Short  replacing  ArmB  2
and 4  at Hybrid output;  a low level  load,   dT= I. OZ  maLx.  ,   on
AI.in 3.     Then  the  V. S.  W. R.   looking  into  Arm  I  Shall be
within the  limit  Specified.

See  Test  Circuit  ''1''.
A low level  Signal  in Arm  I;  a low level  load,   6.=1.  02  max.  ,
on  Arms  2,   3,   and 4.     Then  the  V. S.  W. R.   looking  into Arm  I
Bhall  be  within  the  limits  Bpecified.

See  Test Circuit  ''1".
Directivity  i8  the  db  difference  in power  traLn8mi88ion bet-
ween Arms  3  and  4,   where  Arm  3  is  the  Specified  aLttenuation
do`Irn frolri Arm  4  when  a low level  8igna.I  i8  fed into  Arm  I
and detected first  at Arm 4  and  then at Arm  3.    Sliding loads
are  to be  used on empty arms  to  eliminate  the  effects  of  a
residual  V. S.  W. R.   that occur  `rith moot fixed loads.

See  Test  Circuit  "I".
A low level  Signal  in  Arm  I;  a  low level  loaLd,   6.=1.  02  max.  ,
on Arm  3.     A power  measuring  device  i8  inter-changed `irith
a low level  load,   dr= 1.  02  maLx.  ,   on  Arms  Z  and  4.     Then  the
power  through Arm  2  8haLll  equal  the  power  through Arm  4
within±O.  Z5  db.

Th.  Short  Slot  Hybrid  Junctloa  18  .

:H::rL:::td::i::¢Fu:hfuu&=ys:.
t..t.d  fLccoI.dlngly.

II

lIIIIII±.a-a- _T_iI? Y

I
E   5=   S-

J` b,   fit

I3at'rd

•' Dlmnslon8.
A# •250   i.010

8 2.coo  i.010

Ref.   I    Dlmnslon

C" 3.210  i.015tr 2.892  |.CXX
EJ| 1.448   I.OOu
rp .7P  a.004
0+ I.OcO  a.cot
HH 1.380   i.016
J 1-1/8  R.
H 17   (.173)   Dr.

Q        I         2.4se   i (10)   holo3
)R          I                ,6Z6± each  flanfoI .o69   ±.cO2__

H .872   I.004
N 2-684   i.004
P 046  Had,
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BOMAC  LABORATORIES.  INC.  -  BEVERLY,  AAASSACHUSETTS

MAY  ie,  ig5®

DlzinLen.lotL. :   P.I Chitlh.

-tlJlg.:  Note 2

R.ttJ¥. :       Tr.a.mitt.I po
Min. :
Mu. :               500  k`ar

Te.t Condlttoi.:   Not. 2; S.. T..t Clrcult

Voltag. StondLng          F=  8+90Mc.  to                     er  :  ---         I.12
W.v.  R.tlo (I):            F=  9578Mc;

No,¢  3

Volt.g.  St-ndin8         F=  8490Mc.  to                   er  :---         I.12
W.v.  Ratio  (Z):            r= 9578Mc.

No,®  4

Dlr.ctivlty:                   r= 8+90Mc.                              26          ---d]
f=  9000Mc.                                Z7           ---db
F=  9578Mc.                                   27            ---da]
Note  5

Pow.I Dlvl.lon:          F=  8190Mc.  to
r=  9578Mci
Note  6

R.I.I.zice. .nd flat.tlon.  .re from Millt.ry Specific&tLotL.
El.c.ron Tube.,  NIL,-I-lc,  3 0ctob.r  1955.

A .ult.bl. g..Let .h.ll b. bolt.d t..tw..a ..ch n.a8. Of a.
Short Slot Hybrid Juncttou .nd i.. in.ting a.n8..   On. I..I.t
will b. .I)ppli.a with ..ch Hybrid Junction.

S.. I..t Clrcult
A loT l.v.I .Lprl h Arm I; I in.t.I .tor. I.pl.clng Arm. I
Z nd . .t Hybrid a.itput: . low I.v.I lo.d,  .-I. 02 zn.]L .  ca .in
•.   Thoe th. V.S. V. i  loolhf hto ^rn I.I.ll b. wlthla tL.
I,nl` .a.cql.d-

Now  5:

Nato  6:

Se® I,,t Clrcult
A 1®-I.o-I .lp.I lA ^m I; .1®* I.vel lo.d .=1. Ozm.at. .  -
^ri.-. I.  . .ad ..   TtL.a tL. Y. S. Y. R.  Ioolha8 hto ^rn I ch.ll
I). iiAtLl- th. llnlt .p.cdl.i

S®, I,,, Clrcul,
"z..ctlvit|r I. th. db dLff.rcac. la pov.I tr.I..Inl..lob bctve.a
^rn. 3 .tLd 4.  wh.I. ^mi 3 I. th. .p.cLfL.d .ttenuitlca d®h
Zr®b Jlrm 4 wh.a . I.- I.v.I .lp.I I. I.d into Arm I .nd
d...ct.a flrit .t ^rzb . .od th.a .t ^rzn 3.   Slldlii8 Load.
•r. to b. `i.ed ca .11 .mptir .rm. t® .lLmltL.t. th. .ff.ct d .
r..lchi.I Y. a. Y. R.  th.t occur. with mo.I fix.a lo.a..

S,®  T®,I Cl,cut,
A lo-I.v.1.lp.1 la Arm  I; . low I.vcl laLd -=1. 02m&-[. ,  -
Arm 3.    ^[    power in...uTlag devlc. 1. lzit.I-chlng.d with .
low level lo.a,  .=1, 02 miL ,  oa Arm.  Z .zLd 1.    Then th. paml
tbrou8b Arm 2 .h.u equ-I tb. povcr througb Arm I vtrlthtn
cO. 25  db.

Tn.  Short  Slot  Eytirld  Junction  ls  a
•ym.trlc.I  a.vlc.  ulthout  &ny  a.-
rlnlt.  input  or  output  and  nay  b.
t..t.a  ®ccordlngly.

R®f- Dir®n81on
A a.872   i.004
Ei 0.62a  +.002  -.col
a I  I/8  Fl&d.   or

I 0.120145a Chlnf.r
D 1.446   ±.002I 0-724   i-002
F 0.046   I.002  Ft.a.' 0.asi  I.Oo2
H 0.540   t.002
J I.ScO   ±.005I 1+i7t.173)  nill

10   H®|O®
L 2.440   I-005I 2.684  i.cot
W 3-210   S.005
P 0.069   I-002
• 3.S67   i.OS1
R o.aso   ±.oio
a I.250   *.OS|
T 3.007   *.031



BoiviAc  L^.ok^TORiEs,  INc.  .  BEVERLv,  MAssACHusEns
AuausT 2,  I9s6

Telt

Voltage  Standing
WaLvc  Ratio  (I):

Voltage  Standing
Wave  Ratio  (2):

Directivity:

Pow.r Divielon:

C onditi oz` 8                                           MID.        MaLJ[.

F=  8490Mc.   to                        ar  :---           I.15
F=  9578Mc;
Note  3

F=  8490Mc.   to                        or  :---            I.IZ
E`=  9578Mc;
Note  4

r=  849oke.
F=  9000Mc.
F=  9578Mc.
Note  5

F=  8490
F=  9578
Note  6

Not.I:       Ref.reace.  md notatloa..r. from MilitaLry Sp.cificatlon,
El.ctroti Tube.,   MII--I-lc.   3  0ctobelt.         1955p

Note  Z:       A.uitable  ga.ket Bhall b. bolted bet`ar.en the flange of the  Short
Slot Hybrid Junction and lt.  znlting hang..    cae  ga.kct v`rill be
•uppll®d wltb €ach Hybrid Junctiozi.

Notle  3:       S.e  Tt.t clrcul!
A low 1.v.I .ignal in Arm  I;  a metal  .bort replacing Aim  2 and
4  &t Hybz.id output;  a low level load,   a.fEl, 02  m6|. ,   on Arm 3.
Tbco th. V. S. W. R.  looting into Arm  I  .hall b. `]rlthin the  limit
•p®cif,ed.

Note 4:       See Te.t circuit
A low level  .ignal  Ln Arm  I ;  a low I.v.I  loldt   ar=l . 02  malt. ,
oa Arm.  2,   3 and 4.    Tb.I the  V. S. W. R.  Ioohing into Arm  I  lhall
b. within the limit.  .pecified.

Note  5:       See  I.8t circuit
Directivity  i®  the  db  difference  ill power  tram.mi.8ion between
Arm.  3  and 4,  where  Arm 3  i8  th.  .pccified attcnuation do`i/n from
Arzlrl 4 when  a low le`r\el  ®ig7ial  i.  fed into  Arm  I  aLnd  detected
flT®t &t  Arm 4 and then at  Arm 2.    Sliding loade  arc  to be uBcd
on empty arml  to eliminate the  elf.ct.  of ®  rc.idual  V. S, W. R.
that occur with rna.t fixed load. .

Note  6:       Se.  TeBt circuit
A low level  Bignal in Arm  I;  a low  level  load,   o`=l. 02  mall. ,
on Arm  3.    A power mcaeuring  device  i8  izitcr-cbang.d `irith a
low level load,   a.=l. 02  max. ,   on Arm®  2  and 4.    Then   the
power through Arm 2  Bhall cqual the power through Arm 4
within  cO. 25db.

The   Shor.t   Slot  Hybr.1d  Junction
with  Ams  18  a  syrmetrlcal  de-
vice  without  any  deflnlte  in-
put  or`  output  and  nay  be  tested
ac cordlngly .

Am       HybrldJunctlon      F
3

lL_     rfu        _i        ^rfu          rTJJ/soI-
'6

I I_
IIIIIi'

I

a_0
A

I_

1P         RIIE            LtE
I

I

©T5)/TJ,

/

R®r, Dln®nslom .
1* 1-085   ±.005pe 1/8  R,
C It®ql A  *18

('1695)   8
ho1®,,

I' IC.z8  E  *E+5Z
HC   (6)   hal.

E ®T53   ±:881
F .boo   i.UUO
0+ .640   I.UCEE- 1®625   I.ULuI i.9t)u   i.UUO
E 2 .203  I ood2
I •046  R.pe Z'Zu
i =®t'''t'   ±,ULu
P •0`'u   t.UU+
Q •,`,

T', ='..            ,    `,

S4 2.325   I.Oco



z   ,      ,      =D____=-

Teat                                  Conditions                                   MitL       Max.

Voltage staLtiding          F=8490Mc. ±0.1%  to            6:---          I.12
Wave  Ratio  (lt              F=9578Mc. ±0.1%

Note  2

Voltage  standing          F=8490Mc.  ±O.1%  to
WaLve  Ratio  (2):              F=9578Mc.10.1%

Note  3

Directivity:                      F.8490Mc. ±0.1%
F=9000Mc.  ±0.17o
F=9578Mc.  ±0.1%
Note  4

Power  Division:           F=8490Mc±0.1%
F=9578Mc:0.17®
Note  5

6:---           I.  IZ

26            ---db
27           ---db
27            -~-db

Ref erence8  and notations  aLre from  Military SpecificaLtiotL
Electroti  Tubes,   MIL-E-lc,   3  October  1955.

See  Teat Circuit
A low level  8ignaLl  in Arm  I;  a metaLl  Short  replacing  Arm8  2
and  4 aLt Hybrid  output;  a low level load,   0=1. 02 max. ,   on
Arm  3.    Then the  V.S. W. R.looking  into Arm  I  shall be
within  the  limit  specified.

See  Teat Circuit
A  low level  signal  in Arm  I;  a low level  load,   drl. 02  max. ,
on Arm®  2, 3,   and 4.     Then the  V.S. W. R.   looking  into Arm  I
shall be  within the lirnits  specified.

See  Test Circuit
Directivity i8  the-d-b  differehce  ih power  tran8mi88ion bet-
ween Arms  3  and 4,   where  Arm  3  is  the  Specified  attenuation
do`rm from Arm  4  when a low level  signal  i8  fed into  Arm  I
aLnd  detected first  at  Arm  4  aLnd  then  aLt  Arm  3.    Sliding  loads
are to be used on empty arms  to eliminate  the  effects  of a
reoidunl .V. S. W. R.   that occur  `rith most fixed loads.

See  TeBt Circuit
A low level  Signal in Arm  I;  a low level  load,   6= I. 02  max. ,
on Arm  3.    A po`mer  meaL8uring  device  is  inter-changed  with
a  low level  load,   6=1. 02  maLx. ,   on  Arrn8  Z  atid  4.     Then  the
power  through Arm  2  Shall  equaLl the  power  through Arm 4
within ±.  25  db.

® BOJV\AC  LABORATORIES,  lNC.  -  BEVERLY,  JVLASSACHuSETTS
Jul.Y  1',  ,956

Th.  Shol.t  Slat  Hrtirla  Junoclon  1.  .
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Rod.

+  18.18

I..t                             Conditiotl.                             Mill I)     Max.

Volt-g® Standing      r=8490Mc.to. I* to        cr:---             I.  IZ
W.v. Ratio  (I):         r=9578Mc. io.1%

Note  3

Yoltag. Standing      F:8490Mc.to.  I* to        6:---            I.12
W.vc Ratio  (I):         I:9578Mc. ro.  I*

Note  4

Dlr®ctivity:                 I =8490Mc. ±O. It                  26               ---db
F=9000Mc. ±O.  I*                   Z7               ---db
r=9578Mc. €O. i*                  27               ---dti
Note  5

Pour Dlvl.loo:       F=8490Mc±O. I*
F=9578Mcto.1*
Note  6

Ref.I.tLce. .nd aotatloti. ar. from Mllitary Speciflcatlotb
El.ctroe Tub...  NIL,-I:-lz=.  ) Octob.I l95!

A .`ii®tn. g..k®t .h.1l be bolt.a b.toe.a ..ch a.tig. of th.
Sbort Slot Hybrid JutLccioti &tLd it. in.ting n.nge.    Two
g..I.t. `plll b. .`zppLied with e.cb Hybrid JunctlotL

S.. Te.I Clrcult
A low 1.v.I .i|p.llo Arm  1; . in.I.I .hart replacitig Arm.  2
•nd 4 .t Hytirld o`iqpr.: .1o-I.`r.I -ar.I. 02 in.I ,  oa
Arm 3.    Th.ti th. V.S. W.I.  Iockltif ltito Arm  I.h.ll be
wltbln th. llmlt .p.clfi.d.

S.. I..I Clrcutt
A 1o-1.v.1.i(tial ill Arm  I: a 1ov I.vet lo.a.  dtrl. OZ in.a ,
®a Arm.  Z, 3,  .nd 4.    Th.ttthe  V. S. Y. R.  looting itLto Arm  I
•ball be I.1chlti th. limit.  .pccLfl.d.

S.a I..t Clrcult
Dircctivlty i.  the db dif!erenc® in pow.r tTaLti.mi.-ion bet-
w.ea Arm.  3  and 4,   wheTc Arm  3 i.  th.  .p.cificd aLttetL`iation
dam from Arm 4 wheti a low level .lgt)al i. fed itito Arm  I
and dctcctcd fir.t at Arm 4 and th.ti .. Artn  3.    SliditLg load.
are  to b®  u.cd on empty arme  to  eliznia&te  the  effect.  of a
r..idual V. S. W. A.   th.t occur with mo.t fll.a load..

See  Te.t Circuit
A low level .ignal ia Arln  i;  a low level load,   d=l. OZ mar. ,
on ATm  3.    A po`per in.alluring  device  i.  ltiter-changed  with
a low level  load,   ®I1. 02 max. ,   on  Arm®  Z  and  4.    Tbea the
po`mer  through Arlri  2  lhall  equal the  power  through  ArTn  4
wlthia  to. 25  db.

® BOMAC  L^BokAToft]ES,  lNC.  -  BEVERLY,  JVLASSACHuSEITS
JULY  11,  1956

Th.  Shol.t  Slot  nybrld  Junctloa  ls  a
!]rpn.trlcfLl  d.vlc.  without  .ny  a.-
flnlto  input  or  output  and  nay  t].
t®.t.a  .ccordlngly.

I _  FngL+' P

IllI dy dy dy-
?

I+I

POH

+

-'[,
IJ rfu ap- rty-

lto'             I`
FLof.        Dlnon81one.

&J, .250   i.0108" a.ace  I.oiovy C" 3.21o  i.ore
in 2.892  ±.cot
E* I.t48  ±,004
F .7ce  i-001
0 1-Ofm   I-004
EI* 1  sO  I  015

Rot.        Dlzn.n81ona J" 1-I/a  P_
H -872   i.one E

I:i;3A,  ¥.   ,loho1®B,?:8iEol®=¥cN 2-684   I m4
P •046  R
Q 2-438 ±.tg9_
Ft .626   i:8;a2

I, .069   i.cO2
I



"mcn.loll.:   P.r   outlLnc

mttng.:
TraLn.mitter  po

Pachig:   To   be  .pecified.

Qullflcation
Approval,

I.elation(i):

I.olation(2):

I.ohtioh(3):

bet TR:

Local O.clll&-
tor:

mix.r Cry.tal.
(REC. ):

Miner Cry.tat.
(Arc):

Required for
TAN Marking

r=  85OOMc
F=  8700
F=  8900
r=  9100
F=  9300
F=  9500
F=  9700
Note  2

F=  8500
F=  9100
F=  9700
Note  3

F=  8500
r=  9100
F=  9700
Note  4

F=  8500Mc
F=  9100Mc
F=  9700Mc
No,e  5

F=  8500
F=  9100
F=  9700
Note  6

F=  9300±1%Mc
po=40±lo*w;
tp = 1 .  OcO .  I pE, ;

prr=1000;
Note  7

F=  9300±1%Mc
po=200±10fty;
tp=l.  Oat.  ItlB;

prr=looo;
Note  8

Note  9

Note  10

Note  11

Note  lz

a

lil

Rcf.r®nc®. .nd not.tiozi. .I. from  MLll¢ary Specification,
El.ctron rub...  NIL-I-lc,  3 October  1955.

VSWR m®..ur.d lookLzig into anterma .rm (A)  `irlth balanced
•lgn.I mla[e] brded by  loo ohm..    Cz'y.tal currczit  Bent to
0. 5 to a. 8m^dc.    A lo.a --I. 05mai  .ttached to arm M.

Trazi.mitt.I po hate .I.a M,  . high I.vet load,   or=l. 07ma)L ,
on .rm A.    Th. VSWR loollng into .rm X .h.11 be within the
|lml`. .p.clfl.d-

BOMAC  LABORAToftlES,  INC.  -  BEVERLY.  MASSACHUSETTS
AUGUST  27,  1956

M...ur.d between tbe  antenn. arm and the maLgnetron arm.

Me..ured b.tw®en tbe  antenna .rm and tbc local o®cluator
arm

M®a.or.d b®tw..n the  .lgnal mi]ceT .rm and the AI`C mixer
arm.

U.. on. bybrid with tram.mitter power going into arm M,
a met.I .hort on the bybrid output,  a pow.I monitorizig d.tic.
follow.d by . high level load,   or=l. 07mjL](.  on arln A.    After
po`ir.I i.  tnonitorcd replace hybrid with BL-539 a.|cmbly.

TrLn.mitt.T po in arm  M,  a  eimulated .cho and`high lev\el
lo.a.  .=1. 07m&x.  .t arm A.

Refer to Boznac  .p®cificatlon 6334  (BL-Z7)  foz'  the  thial  TR
®l.ctrlcll chir.cteri.tic..

Ref.I to Bozmc  .p.ciJication BL-BOO for the local o.ciu&¢or
el.ctrlcal ch.r&cteri.tic..    There  lh.ll b.  eziough locaLI
a.cilhtor pow.I .v.ll.bl. .o enable the Arc and .ignal mix.I.
€o op.I.t. .t a cry.t.i c`irrcnt Of 0. 8 m-

R.I.I to Bomac  .pectfication.  lN23D and  lN23DR for th.
r.c®lv.r cry.t.1 ch.I.cteri..ic..

WLth the  lN23D and  lN23DR Ln.ere.d in th. bahaced mileri
thor. .hould hot b. . v.z'latiozi in output cry.tat currezi. I.tlo
in eec... Of lot

fl.I.I to Bob.c .p.cific.tlon  lN415C for th. Arc cry.t.I
chat..ct.ri.tic..

R®£. Dinenslon R®f. Dlnenslon
A l|.8ZO   ±.OZ5 lE 5.8.1F.   ±.060
a 2-010   i.02S F 1.562  ml-
C •  ,           .  .  . 0 '    i    i       -I
D 4-562  mI-



BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  JV`ASSACHuSETTS
AUGUST  3,  19S6

Dltnco.lob.:   P.I Chitline

Rating.,
Tram.mi.tcr pe
Open Circuit lgnitor Voltage
Shutter Circuit Voltag.
Shutter  Circuit  FleBiatance( Z5°C)
Pull ln Curreat
Holding Current
lgnitor Current

Recommended lgnitor  Operatirig  Current  150  LLAdc  (Note   17)(each  electrodie)

Te8t  ConditioDB:    Notes  2,  3, 4,  ;  See  Test  Circuit

Packing:    To be  ®pecified

Required for
JAN  Marking

t= 168  hour®

To  be  Specified

Cycle 8 = 1 :
F=5  to  55cp8,   0. 080  in(Total)
F=55  to  500cp8;
G=15;  Shutter  Current
=  llomAdc;  t=5  min;
Note  5

4.11                        Life  Test(I):

4.11                        Life  Teat(Z):

po=40±lo"w,
tpl = I.  0±0 .   I H.S ;

tp2=0.  5±0.  05Lis;

prr=1000,
Ii=100H,Adc  on
each  electrode;
Note   11

See spike  Leakage         pf   : ---         20mw
Energy

F=  9000Mc;
po=200±10%w;
tp=l.  0±0.  Iris,

prr=1000;
Ii=100HAdc  on
each  electrode;
Note   12

F=  9000Mc;                               o'  :---           I.2
po=40±10"w,
tp= I.  0±0.   i LJ-S ;

prr=1000;
Note   13

F=  9000Mc:                                   ---          0.4db
pO=4O±ioqacw;
tp=l.  0±0.  lps;
prr=1000;
Note   14

cps=10max;         Cycles         : 50, 000  ---
Group  D;
Note   15

F=  9000Mc;
po =200± 10 %kw( min.  ) ;
tp = I.  0±0 .  I L`8 ;

prr=looo;
Ebb=-700Vdc;
Ri=2.  8Meg
eacb  electrode;
Group  D;  Note  16

4.18.4.2         *Duplexer  Lo®8(I):        F=  8490Mc.
F=  8565
F=  9000
F=  9487
F=  9578Mc;
Ii=100LLAdc  oa
each  ®lectrodc;
Note  8

Duplexer  Lo..(2):      Sbutter.  Clo.ed;
*F=  8490Mc.
*F=  8565

F=  9000
*F=  9487
*F=  9578Mc;

Note  8

Life  Teat
( I  and  Z)
End Point:

F=  8490Mc
r=  8565
F=  9000
F=  9487
F=  9578Mc;
Note  9

F=  8490Mc.
r=  8565

tF=  8655
*rI  8745
*F=  8e35
*r=  8925

F=  9000
F=  9087

*r=  9187
*F=  9287
F=  ,387
F=  9487

E:t:5[7o8Mc;

Li   :---          i.1db
Li   :--.         0.9db
Li   :---         0.9db
Li   :---         0.9db
Li   :---          I.Idb

Duplexer  Lo88(I),           Li   : ---          I. Zdt}
a.t  F=9000Mc;
niplexer  Lo8B  (Z);         Li   : 40            ---db
at  F=9000Mc;
Spike  Leakage
Energy;                                    WB  :  ---.  15erg
Flat  Leakage
Power;                                  pf   : ---         20m`ir
Recovery  Time                   t   : ---          \OpB

References  and notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

The  shutters  of the  BL-54Z pI.ovide  aL  convenieDt method of
opening  or  shorting  waveguide  lines  at lo`Ir power  levels,   peak
power  input i I  kw.    They are not  intended for  applications
involving tbe  8witching  of high power  and  8bould be  eitber
open  or  closed `irhenever high po`irer  ia  incident on the  tube.

Uale8a  otherwise  Specified all low and high  level  te8t8  are  to
be  maLde  with  the  t`ibe  BhutterB  open.

Vibrate  along  a line  parallel to  the  axes  of the  shutters.    D`i-
plexer  Loss  test  set-up  sball be  used with the  unit under teat
mounted on the  vibraLtor  in  such  a  mannei.  tbat  a  Standard
waveguide  section of  similar  geometry  may be  Bubgtituted
for the  Shutter  tube.    The  modulation  (ALi),   due  to vibration,
shall not be  greater with the  shutter tube  in the line than with
the  waveguide  Section.     Tubeg  shjau  meet aLll  applicable  re~
quirementa  of this  Specification  after  tbe  vibration test.
miring  vibration the  t`ibe  8hutterg  shall be beld open by the
specified  Minimum Holding  Current.

(over)



See  Test  Circ.uit
Transmitter  po  in  arm  M;  aL  high  level  loaLd,    gr=1.  07maLx.  ,   on
arm  A;  a  low  level  load,   a-=l. 07  max. ,   on  a.rm  L;  Leakage
Power  detected at  arm  R.

See  Test  Circuit
Transmitter po  in  arm  M;  a  simulated  echo  and high level
load,   a-=l. 07max. ,   at  arm  A;  a  low  level  load,   cr=l. 07max.
on  arm  L;  detector  on  arm R.

See  Test  Circuit
Use  only one  hybrid.     Transmitter po  in  arm  M;  tube  aLnd
gasket  on  hybrid  output;  a  high  level  load,   ®=1. 07Inax® ,   on
arm A.     The  V.S. W. R.looking  into  arm  M,   shall  be  within
the  limit  Specified.

See  Test  Circuit
Use  only one hgivrid  with  its  gasket.    Transmitter po  in  arm
M;  a  metal  Short  or  tube  on hybrid;  output;  a power  monitoring
device  followed by  a  high  level  loaLd,   a.=l. 07  max. ,   on arrri  A.

28 Vdc  pulses  are  applied to  the  Shutter  circuit.    Each time
the  ®hutterB  open,   a low level  Signal  goes  through  tbe  tube  and
i8  registered by a  counting  circuit.    At the  end of this  teot
the  number  of  8ignal8  received  Bho`ild equal  the  number  Of
pul8e8  applied to  the  Shutter  coils.

See  Te.t Circuit
UBe  only one bybrid.    Transmitter po  in  arm  M;  tube  and
gasket on hybrid output;  a high level load,   a.=l. 07max. ,   on
arm A.

The  recommended ignitor  operating  current  i8  for  a tube
with an average  ignitor voltage  drop.    The following formula
Bbould be used to  determine  the  vaLlue  Of  the  required  serieg
re 8 i 8 tanc e .

Series  Regi8taLnce  (Ri)=Ebb-Ei  (Megohm8)
150

Where  Ri  =  Total  8eriee  reei8tance
Ebb=  Open  circuit  Supply voltage

Ei=  Average  (center)  ignitor  voltaLge  drop

At least  0. 5  megohm8  of the  total  Should be  located as  close
a8  po88ible  to  the  ignitor  top  cap  to prevent oscillation.

M:8ron:-

(M)

Because   the   Short-slot  hyt)r.1d  duplexer  ls
a:ymetrlcal,   1t  may  be  set  up  for  teBtlng  purposes
either  as  I  or.  2  without  any  aLppreclable  change  ln  its
elect,rlcal  chal'acterlstlcB.

Input        Output
Flange      Flange

FLecelver
(R)

Receiver
(R)

it ¢
11 4 H

Ill +i ng
R®f. Dlm®n a long .

A 9 - 4 80 I.070
F]* .r75 ±.020
r!* -." i . OcO
I)** 3.210 I.015
8* .250 Dla®
F 4" mJ(,
E 5.007 ±.031
I 2 . 32 5 I.OsO
.T+t 2-575 i-015
K** 1-.1sO I-015
I,** I.625 i.015
M* 1-7/8  mx,



BOM^C  L^Bofl^ToltlES,  lNC.  -  BEVERLY.  A^^SSACNLISETTS
AUGUST  lls,  1956

DimeD8ion8:    A8  per  aLttac.bed  outline

Ratings,
Transmitter   po

Test  Conditions:    Note  2

Packing:    To be  Specified

4.18.13.I         Loaded  a:

------              Operating
Frequency:

Mode  Frequency
Separation:

RF Glow  Test:

*Temperature  (I)
Compcn.ation:

•TemperaLture  (2)
Compenl.tion:

Mixer Output
Voltage:

Life  Teat:

G=50                                       AFA: ---          ±O.  IOMc.
t=6  mB;                                 AFB:  ---          cO.10Mc.
Note  4

Note  9                                        QL :  1900        2400

F=Fri=  9150Mc.                  Fn  :---           I.5Mc.
Notes  2,   5

Notes  5.   6               FA=Fn+5:---        ±l.5Mc.
FB=Fn-5: ---        ±l.5Mc.

Note   10

tRo°:3:ooTce;mNPoetrca;rge   £:£: =:=        =: :#::

Room  Temperature   AFA: ---         *l. ZL4c.
to  -55°C;  Note  7.9     AFB:---         |l.ZMc.

180  Watt®  peak                  Fn  :0.3          0.4  v
into  type  nNI'                      FA:   I.0         i.5  v
input.                                       FB  :  I.o          I.5  v

:or%Eo€;;T==3;5m5[°n?  Cycles: 25            ...
Note8  8, 9

RF Glow  Test;
Re.ollant  Freq.                FA: ---         ±O. 5Mc.

FB  :---          ±O. 5Mc,

Ref.rencc8  aLnd notation.  are  from  Military Specification,
Electroa  Tubes,   MIL-E-lc,   3  October  1955.

Electrical mea.urcment.  on each cavity are to be  made with a
Standard frequeacy  .ource having an ab.olutc accuracy of the
order of  1  p.rt  ia  500, 000.    The  VSWR of the  te.t line  ®hall be
1...  than  i. 05.    The  cavi.iel)  are  to be  final  tuned  in  the H-
plane  Tee  1.  .hown in the  Outline  drawing  dated  3-30-56, .

Tbc  diffez..ace  in  re.onaLnt fr.quency befoz.e  and after  the
vibratim te.t  .hall not cxc.ed tbe limits  ipecified.

h®crt  I/2"  thickneEi-of  32-38  D`irometer  rubber between the
hammer and azivil of the  Taft-Pierce  macbine.    Angle of hamrne)
¢o  bc  approximately  60°.    The  difference  in  rc.onant  fz'cqucncy
bcforc   and after the  ahock te.t  .hau not exceed the  limitB
®pecified.

Operating frequency i8  defined ae  the  mid frequcncy poLBt
between  t`i/a  reeonant peak frequencie..

Mode  Frequency  .eparation ii  defined a.  the fr.quency dlff.r-
enc.  between cent.r  (op.ra.ing)  frequezicy and either Of th.
two adjacent resonant frequency peak.  de.Lgnatcd ..  FA aLnd FB.

The  cavitie.  .hall be brought to  equllibrinrn aLt th.  .p.clfl.d
eatremc  temperature. for  30 minute.  and th.n  I'.turzi.d to
equilibriulli .t roorri temperat`irc.    Re.onant frequency lne&.ur-
ment8  Shall be  made  at apprordrnate|y 20°C telnp.I.t`ir. in-
terval. after .tabiltzlng at each t.mper&t`irc for at I...t 20
minute8  while  returning to  rooni tcmpcratur..    At no t.znp.I.-
t`Lt..  .hall th. oper.ting freq`i.ncy differ froln th. valu. at room
temper.t`irc by. more than the  .pccifi.d aLmount.

Th.  cavity may be auow.a to come to  equllibri`im at  room
t.mper.fur. ln p&..hg from one erirem. to the other.    The
cavity .hall b.  rn&lnt-incd at eaLch of tbe  extreme temp.rature
for tbc  ®pecifled time during each cycle.    When tbe tube ha.
come  to  equilibz.l`Lln at  room  tempez'at`ire  at the  conclueion
of each of the la.t two b.1f cycle.,  the  rc.onamt frequency .hau
b.  mea.ured and .hall be  within the  .pecifled limi.8.

firing theee te.t- the cavitie.  .hall be dct.ched from the
dL.crLmiz)ator plumbing.    Tb. te.t .hall be performed on the
c.vitiel  only.

The tube  ehall  .how a typicaldlff]i..dbv-pre4.ure  glow die-
charge when placed in an RF field.

A® A

+

®

®

C             D
I '

_111111,I,          ,I 111_ I

I
I

I,

0
I ®

I

®

+

^1'H\€'                       ,                              a

R®r- T-,long
A 1.250  Ref.
8 5  7/8 hi.
C 4.438   I.OsO
I) 5.coo  mx.
E 6  7/8 hi.
P 4  3/8  :thl,
G 1.625  Ref.
a 2.945  hi.
J 5,890  m=.
K 3.652  Ref.
I, 4.937  ur.
H 0.750  Ref.
N 3 . SIS
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Mounting:        W.veguide A..®mbly RG-52 /U

ELur I eat                ffi5
rilfLment current                                   if:
TEE.s=nt: 'Ti==*nRAng.                   ? ..-.-.. a                ,6EOE

Te.t  Conditions:   Note  See  Starting aLnd Operating  Circuit

Packing:    To  be  Bpecified.

Qualifica.tion                 Required for
Approval:                          JAN Marking

Holding  period:           t-168  hours

Voltage  standing          Fo-8400  Mc  to                     /:                  I.13
Wave  RaLtio:                        12500  Mc

Note  2
Noise  Tempera-           T=290°K+                                        15.0        15.6db
tur c :

Filament  current:      Note  3 and 4                                               170mAdc

Voltage  Drop:                 E:   115AC                          Bid   :   ---         85Vdc
Note  4

References  and notations  are  from  Military Specification
Electron  Tubes.   MIL-E-lB,   2  May  1952.

Voltage  Standing wave  ratio  i8  to  be  read with the  tube  operating
and mounted aB  per  waveguide a88embly.    The average  VSWR
over  the  recommended tran6miEi8ion  bandwidth of the  guide
ie  about  I. 07  with a  maxim\im of aLbout  I.13.    No  tube  Sham
exceed the  requirements  Specified.

ThiB  teat to  be  performed in  Starting and operating  circuit,  the
filament  current  Should be  Set at  170  MA for  operation.

The  operating  circ`iit  ahould have  Sufficient  8erieB  re8iBtance
to limit the  current through the tube to the  rated value after
®tarting period.    The  filament current  Should be  Set for  170  MA
for  btarting and the  anode  c`irrent  Set for  ZOO  rna for  operation.

SYI\OOL   DESIONATI0N

:;:?;::v#A.fe

¥ : 3ot-
R3  -  1000^
R4  I  200  JI
I  =     2HY
Ti  -  Selenium  Rectlfler

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACHUSETTS
JANUARY  6,  1956

(,:,,,j`::,,,i";,,,,","",:".,.,;,"",,jl!,,"
r-i

I:|+. P`MENS\ONS
A t'/I 6 " .
B J/' i D,A.
C 'S/a2,  I yq2.
D \ I  3/1 t Va
E 8 5/a MIN.
F' a  1„4±  y'®
a •34a M,u.
H .500 -S 50 a.D.
J 3/a a.D. ± .oZ a



Voltage  Standing          F=  15KMC.   to
Wave  RaLtio  (I):               F=   17KMC;

Note  2

Voltage  standing          F=  15KMc to
Wave  Ratio  (Z):              F=  17KMC;

Note  3

Directivity:                      F=  15KMC.
F=  16KMC.
F=   17KMC.
Note  4

Power  Divi8ion:            F=  15KMC.   to
F=  17KMC;
Note  5

®

fl

BOJV`AC  LABORATORIES,  lNC.  -  BEVERLY,  JV`ASSACHuSETTS
DECEMBER  16,  1955

Th.  Short  Slot  trybrld  Junction  la  a
ayn.trlcal  a.vlc.  without  ony  a.-
flnlt®  input  or  output  and  may  b.
t®.t.a  .ccordlngly.



BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
A^ARCII  27,  19j6

Application:      snort slot Hybrid Diplc]ter

Dimen.ion®:     Per  ctitline

Mounting8 :         Note  2

Open circuit lgnitor voltage            -700
Ignitor current                                         loo

Recommended lgritor  OperatiDg  Current  150rAdc

Te.t  ConditioD8:    Notc8  Z,   See  Teat  Circuit

Packing:    To be  Specified

Ref.                     T e 8 t                                   C ondition6

3.i                      Chialification                  Required for
ApprovaL1:                          JAN  Marking

4. 5                       Holding  period:            t=168  hours

(d);  Package
Group  I;
Carton Size  K

Arc  Lo8B:                          F=34.  5  KMC
po=5.  0±5%kw;
tp=O.  50±0.lps,
prr=1000;
Note   10

F=34.  5  KMC
po=20±107o  kw;
tp80.  50±0.  lps;
p-1000;
h= 10quAdc
Note   11

F=34.  5  Mc;

po=20  kw±10%kw  (min):
tp=0.  50±0.  lJus;

prr=1000;
Ebb--700  Vdc;
Group  D;
Note   12

Recovery  Time;
Flat Leakage
Power;
Spike  Leakage
Energy;
Duplexer  Loss
at  F:34.5   KMC

t:---           5,a

t,---10r8

pf:  ---        25-w

WB  :  ---.  15  erg

Li   :---           I.Odb

®

F=33.50KMC                    Li   :---          I.2db
F=34,00                                 Li   :---          I.O  db
F=34.50                                  Li   :---           I.Odb
F=35.50                                  Li   :---           I.0  db
F=36.25KMC                     Li   :---           I.2  db
li=OHAdc,
Note  5

Ii=loopAdc                       ALi   :  ---          0.2  db
Note  5

F=33. 50  KMC                               15             ---db
F=34. 00                                            15             ---db
F=34. 50                                              15             ---db
F=35. 50                                              15             ---db
F=36. 25  KMC                               15             ---db
No,e  6

Ebb=-700Vdc;                         t   :  ---          5. O®ec
Note  7

Ii=100w.Adc;                        Bid    :  350          475Vdc
Note  7

F=34,50  KMC                   pf   : ---         20mw
po=2o±107u{w;
tp I =0 .  50cO .   I rL® ,
tp2=0.  25±0.  05H.a ;

prr=looo;
Ii = I OOpAdc ,
Note  8

References  and nota,tions  are  from Military  SpecificaLtiou,
Electron  Tubes,   MIL-E-lc,   3  October  1955.

A  Suitable  gaL9ket  should  be  bolted  between  eaLch  flange  of  the
tube  and its  matitig  flange.

Vibrate  in a plane  normal  to  the  iguitor  aLxe8.     The  ignitor
electrodes  shall  not  Short  to  the  tube  body duritig  this  teat.
Subsequent  to  the  test  the  tube  8haL11  meet  all  requirernentB
of  this  specifica,tion.

See  Test Circuit
Attach  aL low level  load,   6r=l. 05  max. ,   to  arms  M,   R  and L.
Then  the  V. S.  W. R.   looking  into  arm  A  Shall be  within  the
limits  specified.

See  Test Circuit
A low level  load,   6r-1®  05  max.  ,   on  arms  M  and  L.   A  low
level  Signal  in  aLrm  A  iB  detected  at  aLrrn  R.

See  Test Circuit
I8olation is  the  db  difference  in power  transmission betweeti
arms  R  and M,   where  the  detected power  at  aLrrn M  is  the
Specified attenuation  do`rm from  arm R  when a low level
Signal i8 fed into  arm A and detected first at arm R and then
at  aLrm  M.    Keep  a low level load,   6.I. 05 max. ,   on aLll  empty
armB¢

SerieB  resistor  Ri  is  encapsulated  in  the  tube.

See  Test  Circ`rit
Transmitter  po  in arm  M;  a high level load,   6=1. 07  max. ,
on  arm A;  aL  low level  load,   6=1. 07  max.  ,   on  arm  L;
Leakage  power  detected aLt arm R.

See  Test  Circuit
Tram9mitter  po  in arm  M;  a metal  short or  tube  on hybrid
output;  a power  monitoriag  device  followed by a high level
load,   dT:I. 07  max. ,   on arln A.

See  Test Circuit
Transmitter  po  it` arm  M;  a  simulated echo  and high level
load,   6.=1.  07  max®  ,   aLt  arm  A;  a low level  load,   6:I. 07  max. ,
on arm L;  detector on arm R.

See  Test Circuit
Use  ouly one hybrid    Transmitter po  in arm M;  tube  and
gasket  on hybrid  output;  a  high  level loaLd,   6T=l. 07  rna.L  ,   on
aLrm  A.

(oyer)



Magn?fiTon

The  recommended ignitor  op€rating current is  for  a tube
`vith an average  igtutor  voltage  dro|).     The  following formula
Should be  used to  determine  the  vaLlue  of  the  required  eeriee
r e 8 i 8 tanc e .

Series  Re8iBtance  (Ri)=  Ebb-Ei    (megohm8)
150

Where  Ri=  Total  series  resistance
Ebb  :  Open circuit  Supply voltage
Ei     :  Average  (center)  ignitor  voltage  drop

At  least  0.  5  megohm8  of  the  total  Should be  loca,ted  a8  cloBe
a8  possible  to  the  ignitor  top  cap  to  prevent  oscillation.

Because  the  short-slot  hybrid  duplexer  is
syrnmetriical,   1t  may  be  set  up  for.  testing  purposes
either  as  1  or  2  without  any  appreciable  change
ln  ltB  electr.1cal  character.1stlcs.

Receiver.
(R)

af- Dinenslong
A I-765 I,OLD
R .010 hi,C" •125 i,010
' I,5cO   I)1a®

E I-1/a  EL,
.. I/16 I 45
• •655 ±,cogH" 1-1„
J4 0740 ±,•.'K" 15A6
IJ 4-40 NC
M len   !'Iln,
I(I 2.2   ife8.



fl #Lg voltage
Pull-in Voltage
Coil Resistance
Operating  Temp.   (at  30. 5Vdc)
Coutacts  I  aLnd  5,   2  and  6
Coutact Current  (at  50 Vdc)
Contact Re8i8tance  (at  I. 6A)
Test  Volta.ge
Contact8  3  a.nd  7
Contact Current

Opera,ting  Voltage
Contact Resistance  (at  3.  OA)

E=.ik;    To be  .p.cifi®d.

Ref.                     Teat                                   Conditions

3.I                     Qualification                 Required for
Approval:                       JAN  Marking

Max,
36i vac
14.  7  Vdc/200C
42. 9  ohms/200C
2o00c

1.6A
.  25  ohms

1000  vrm8

90a
3.0A
7.  5  kv
.  25  ohms

4. 6. 4                 In8ulatioa                        Note  6
Re8iBtance:

4. 6. 3                  I)ielectric
Strength

4. 6. 7             **Temperature                 Note  7
Cy.cle:

The  relay is  to  be  vibraLted in each  of  the  three   mutually
perpetidicular  directions  for  60  Seconds.    During  the  test
contact8  shall  be  observed  for  opening  or  closing.    After
vibraLtion,   the  insulation regi8tance,   pull  in  voltage,   contact
resiata,tice  Shall be  measured and relays  shall  be  examined
for  evidence  of loosening  parts.

The  relay i§  to  be  plaLced  in aL humidity  chamber  `rith a
relative  humidity  of  90  to  957o for  2  hour8,   aLt  the  cornpletion
of  this  test  the  relay  Shall  meet all  the  initial  requirementg
of  this  Specification.

Betweeti  contaLcts  3  and  7  a  test  voltage  of  15  Kvdc  shall  be
applied for  a miTinum  duration  of  30  Seconds  between  con-
tacts,   and contaLcts  and  case  when immersed  in Dow Coming
Type  DC-550-silicone  fluid.     The  relay  contacts  Shall  not
breaLkdoun.

Relays  shaLll be  immersed  in a,n air-free  saLturated  solution
of  sodium  chloride  and  shall be  Subjected  to  an absolute
pressure  equal  to  2.  5  inches  of mercury for  4 hourg.     The
ilnmersed  relay  shall  be  observed for  evidence  of leaka,ge
indicated by bubbles  elnanating  from  the  case.

The  insulation  re8i§ta.nce  Shall be  Inca,gured between mutually
insulated parts  by means  of  a megohm bridge  at a  dc  potential
of  loo  volts.

The  relays  shall  be  placed in a  chamber  at  85°C  for  30
minutes.   then  to  30°C  for  15  minutes.     The  temperature  is
then  reduced to  -55°C  for  30  minutes,   then  raised  30°for
15  minutes.

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
MAY  29,  195®

Furl,  I,CAD   SWITCHING   TEST   CIRCUIT   I.xn

cs         0.005  rm
CR:       Surge   suppression  dlodo,  S322-1068  Pl  or

equlvalont

C=i

i              --`-T

t

?,%¢?GG7



Mln.              Max.
irfu          EH

-TOO                ---

90             ilo
220             ---
Ilo              320

Nom.-
---Vac

28vdc
|000has
---mAdc
---mAdc

[gn±::5£g::Et[gn±tor  operattng  curre:3o]5oj]Ad:ood;SS:  17,   teach

electrode)

Test  Conditions:   Notes   2,   3,   4;   See  Test   CII.cult

Packing:     To  be   speclfled

Appllcatlon:          Note  2

Dimen81ons :             Per  outline

Mounting:                  Note   3

affiter po
Open  Clrcult  Ignltor  Voltage

SE:::::  8±:::::  ¥::::::nee   (25°C)
Pull  In  Curr.ent
Holding   cur.r`ent

Ref .                    Test                                Condltlons                                  Mln.     Max.

3.I                   Quallflcatlon         Required  for.
Approval :                    JAN  Marking

4.5                     Holding  period:     t=168  hours

4.9.18.i.8     Carton  Drop:            To  be   8peclfled

A BOJVLAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSACHUSETTS
JANUARY  .2,  .9S.

Ref .                  Test

4.18.11           Flat  Leakage
Power, :

4.18.10           Spike  I,eakage
Enel.8y i

4.18.28          lArc   Loss:

4.18.15.i     *Recovery
Time :

4.18.19       +*Hlgh  I,evel
Vsm:

CondltlonB                          Pp.     }P§±.

4.18.18

Shutter  Current :   Shuttel'  Voltage
=   28Vdc

Pull  In  Current:   ----
*Holdlng  Cur'r`ent:   Note   5

*Vlbratlon:                 Cycles  =1;
F15   CPB   to
F=500   cp8j
0=15;
Shutter  Cur`rent

:::::i::,(mln,i

4.i8.4.2     *E3:?:;:

4.18.4.2      `%8:i:i?

*Ignltor
Ignltlon  Tine :

18nltor
Voltage  mop:

;:  8t53gMc

::i?Eke;
:::io:#::I:Ee;
Note  8

Shutters  Closed;

;:  8938Mc

;;tr!i:Mc,

E:  8¥8gMc
F=   9cOO

g:  ;g%Mc;
Note  9

E!:i:3feo¥?c;
Note   10

#::O?oAdc;

I :254        311nAdc

I: ---        220mAdc

I:---Ilo     mAdc

L1340            ---db
I,1 :40           ---db
I,1 :40           ---db
L1 :40            ---db
I,i :40          ---db

:5         :::83
20          --.db
18           --.db
15           ---db

t:---         5'Osec

Eld : 2cO          375Vdc

4.11.4

Note   6:

Note   7:

I.1fe  Test
(1):

I,1fe  Test
(2):

Life  le8t
(1   and   2)
End   Point:

::=?%2Mdr;

:£:i;£j:3Bii
:::io#:::I:3e
Note   11

See  Flat
Leakage  Power

::=38g:£iw;
:=:i858;I,8;
Note  12

F=   9000Mc;
po=200±1C¢kw;

3#:i%;lps,
Ii=10quAdc   on
each  electrode
Note   13

g:=383iMrfu;
g¥:i858;rtys;
::::0:!!8:I:3e
Note   14

pf i---       2dy

W8 :---         O.|erg

---         O.6db

t:---         7.ap8

eps.-lomax.;       Cycles:5o,Oco     ---
Group   Dj
Note  15

::=g88g¥fumLn;       t:5oo          .__hrs
::;:i858;lps;
%gga-E&%¥Si;¥e;2. 8  meg

£:::pig;

Recovery  Time;
Flat  I.eakage
Power`;
Spike  Leakage
Fher8y;
Duplexer`  Ijoss   (1);
F=9000Mc .

t:---               |O phs

pf:---               20  mw

Ws: ---. 15   er,8
L|:---            i.2db

References  and  notations  ar.e  from  Mllltary  Speclfl-
catlon,   Electron  Tubes,   MII,-E-lB,   2  May  1952.

The   shutter  of  the  6604¢1,-509  pr`ovldes  a  convenient

::£::di:€e:8:n::gen::1:€::t:8€LW#:8u#:yl:::Sn:;  low
intended  for`  appllcatlons  lnvolvlng  the  switching
of  high  power.  and  Should  be   either  open  or  closed
whenever.  high  power  ls  lncldent  on  the  tube.

A  gasket  should  be  bolted  between  each  flange  of  the
Short  Slot  Hybrid  Duplexer  and  its  mating  flange.
Tiiro  gaskets  will  be   supplied  with  each  tut)e.

Unless  otherwise   speclfled,   all  low  and  high  level
tests  al.e   to  be  made  with  the  tube   shutters  open.

The  current  required  to  hold  the  shutter  open  shall
be  wlthln  the  speclfled  llnlt  when  the  tube  is
subjected  to  a  hamer  blow,   0=15,   dlr`ected  along  a
line  parallel  to  the  axes  of  the  shutters  and  against
that  side  of  the  tube  which  18  directly  oppoBlte  the
side  on  which  the  shutter.  coll8  are  mounted.

Vibrate  along  a  line  parallel  to  the  axes  of  the
shutter.a.     mplexer  Loss  test  set  up  shall  t)e  used
with  the  unit  under  test  mounted  on  the  vibrator  ln
such  a  manner.  that  a  standard  wavegulde   Bectlon  of

(AELEY
gr`eater  with  the  duplexer  ln  the  line  than  with  the
wavegulde   Bectlon.     Tut)es   shall  meet  all  I.equlrementB
of  this  speclflcatlon  after.  the  vlbratlon  test.

See  Test  CII`cult
Attach. a  low  level   load,   o=1.05  max.,   to  arms  M,   R,
and  I,.     Then  the  V.S.W.R.   looking  into  arm  A  Shall
be  wlthln  the  llmltB  8peclfled.

(oyer)



Note  8:       See  Test  Clrcult
A  low  level   load,   a.1.05max.,   on  a]'ms   M  and  L.
Signal  in  arm  A  ls  detected  at  arm  R.

Note  9:       See  Test  Circuit
Isolation  ls  the  db  difference  ln  power  t;ransmlsslon
between  ams  R  and  M,   where  the  detected  power  at   arm
M  ls  the  Erpeclfled  attenuation  doim  from  arm  R  when  a
low  level  signal  ls  fed  into  arm  A  and  detected  first
at  am  R  and  then  at  arm  M.     Keep  a  low  level  load,
oT=l.05maJc.,   on  all   empty  anna.

Note  10:     Measured  sepal.ately  for  each  lgnitor  electl.ode.

Note   11:     See  Test  Circuit
mansmltter  po  ln  arm  M;   a  high  level  load,   oT=1.07mar.,
on  arm  A;   a  low  level   load,   oT=1.07max.,   on  arm  I,;
Lealcage   Power  detected  at   a]rm  R.

Note   12:     See  Test   CIIicult
No  loads  necessary  on  ams  L  and  R.     A  suitable  met;al
short  ls  interchanged  with  the  Short  Slot  Hybrid
mplexer  at  the  Junction  of  arms  M  and  A.     Transmitt;er
po  ln  am  M;a  power  monitorlng  device  followed  by  a
high  level  load,   cr=l.07majc.,   at   arm  A.

Note  13:     See  Test  Clrcult
Transmitter  po  ln  arm  M;  a  slmlated  echo  and  high
level  load,   cr=1.07max.,   at  arm  A;   a  low  level  load,
oT.I.07max.,   at  am  I,;  detector.  at  a:in  R.

Note  14:     See  Test  Clrcult
No  loads  necessary  on  arms  L  and  R.     mansmitter  po
ln  am  M;   a  high  level  load,   cr=1.07nex.,   at  aI'n  A.

rEL¥.S:g:8ii£:3?king  into  arm  M,   shall  be  within  the
Note  15 :    ?g8Ct£:1S£:t8:sags:::dat:o:h:e:::t:::n:F::::. th%g

€£:  ::3eofan§h±S  €:gSS€£:e££ge:  :3ug±::8is[::::i;eaAt
thoula  equal  the  number  of  pulses  applied  to  the  Shutter
c ire ul t; .

Note  16:     See  Test  Clrcult
No  loads  nece8Bary  on  a]"  I,  and  R.     TI.ansmltter  po  ln
am  M;   a  high  level  load,   oT=1.07mar.,   at  am  A.

Note  17:     The  recoiimended  lgnltor  operating  current  ls  for  a  tube
with  an  aver.age  lgnltor  voltage  drop.     The  following
formula  should  be  used  to  detemlne  the  value  of  the
required  Ber.1es  r`eslstance.

Sel.lea  ReBlstance   (R|)   =  E±±58i   (me8ohms)

wher.e       R1=  Total   series  resistance
EEbEE:  33::a::I::::t::7p:gn::::ag:|tage  drop

At  least  0.5  megohmB  of   the   total   Should  be   located  a8
close  as  po8slble  to  the  lgnltor  top  cap  to  pr'event
o8clllatlon.

B®c.use  the   short-slot  hybrid  duplexer.  1s
symmetrical,   lt   mfty  be   set   up   for'   testing   pup-
poses   either'   ris   1   or   2   withciut   any   appreclat)1.
ch&nc=e   in   its   electr.1cal   chg.r'acteristlcs.

('1)

Ithgnetron
(M)

i?ShortS
ifr4

+Dupl.x.r-

ot   Hybrid

(A)

I?®colver
(R)

~'

11

11

P'T
I ©

jiiiiiiiiii! EIRE L             I

I- Ihput
Flange

Note : -
Input  flange  has  tapped  holes,   Dimenglons   sane  as  output.
Output  flange  has  clearance  holes.



ffi:ter po
open  CII`cult  lgnltor  Voltage
Ignltor  Curr.ent

fi

A

Mln.                      Max.
15_              155 kv

-TOO                      ---Vac
loo                        200 jLIAdc

Recommended  Ignltor  Operating  Curr.ent   150|iAdc   (Note  6)

Packing:              To  be   speclfled

Ref .                   Test

3.1                    Quallflcatlon
Appr.ovaLl :

I+.5-                      Holding   period:

4.9.18.i.8      Carton   Dr`ctp:

-----           **Vlbratlon:

4.18.17.3        Temper.atur.e
Cyc le :

4.18.I            *Ignltol`
Ignltlon  Time :

4.18.2              Ignitor.
Voltage   Drop:

4.18.4.2          Duplexer.  I,o8s:

4.18.5.i         Ignltor
Interac t ion :

CondltlonB                                    Him.     Max.

Required  for.
JAN  Marking

t=168  hour.a

To  t>e   8peclfled

F=50±2   cp8;
Total  Excur81on
=0.08±0.0051n;
t=5  mln;
Note   2

Cycles:   i       ---

E¥±iT8Ofe¥€c;

I1-loo+Ado

F=5370  Mc .
F=54OOMc .
F=5430Mc .
Note   3

11=100 ,Adc ;
Note   3

4.18.i8        ¥:::ngR:t!:ring   i:t¥i§¥:;

4.18.10           Spike  I,eakage
mer8y:

4.18.11           Flat  Leakage
Power :

4.18.15.1     *Recovery  Time:

4.18.19       .lHlgh  I,evel
V,S.,.R. :

4.18.27       rFlring  Tine:

4.18.28            Arc   Ioss:

4.11                  Life  Test:

t:---       5.0  8ec

Eld:200     400Vdc

L1:--        O.7   db
IJ1:--        O.7   db
IJ1:--        0.7   dt,

AL1:--        0.2   db

a:---        I.5
d':---        I.5
dT:---          I.5

§¥:1¥ng+#;;;,      v8:---      O.3Oerq
I::l!oquJ:?i±
See  Spike
I,eakage  mergy

pf : ---          5Cgiv

i;:!4f£¥!:,       t:---     1quB
!::1&%:8iig

:5=;gfao#haM:;            di:.__       „
5:;:i8#;1T8,
Note  5

F-   540CB:l¢Mc;

:;:::#;:,
See  Mounting

See  Firing
Time

1 . 6db

::=;4£#t#;           t:5oo      ---has
3!;:i8#;lps;
Ebb=-700Vdc ;Rl=2.7  meg.
Group  I);
See  Mounting

BOMAC  LABORATORIES.  INC.  I  BEVERLY,  MASSACHUSETTS

A^AY   27,   1955

Ref .                   Test                                 CondltlonB                            Mln.       Max.

4.11.4              Life  Test                     Duplexer  Lo8B
at  F=   5400Mc;               I,1:---          1.Odb
Spite  Leakage
Energy;                            VB :---         O. 30ere
Flat  Leange
Pover;                                pf : ---          75zm.I
Recovery  Tine              t:---        15r8

Note  I:    ReferenceB  and  notatlona  are  fz.on  Hllltary  Speclflcatlon,
nectron  TubeB,  XITB-I

Note  2:    Vibrate  ln  a  plane  nomal  to  the  F`ecelver  flange.    The
lgnltor  electrode  Shall  not  ohort  to  the  tube  body-during  this  test.    "be8  Shall  BatlBfy  all  applicable
requlremencs  of  this  8peclflcatlon  aftel.  vlbra$1on.

Note  3:    See  tountlng.    A  low  level  algnal  into  the  Antenna  am
1g  detected  at  the  Receiver  am.

Note  4:     See  rountlng.     The  V.S.V.R.   looking  into  the  Antenna
am  Shall  be  wlthln  the  8peclfled  llalt8.

Note  5:     See  rountlng.     The  V.a.V.Fl.   Ioolclng  into  the  Xagnetron
am  Shall  I)e  wlthln  the  8peclfled  llmlt.

Note  6:     The  riecomended  lgnltor  operating  current  ls  for'  a  tube
with  an  average  lgnltol`  voltage  dr`op.     The  following
fomula.  Should  be  used  to  detemlne  the  value  of  the
requlr`ed  serleB  resistance.

Series  Resistance   (Ri).  ¥3gEl  (negohaB)

Wher`e        R1=Total   8er.lea   r`eBIBtance
EbE!:33::a;:ri:::t::?p::nI:::a5:|tage  drop

At  least  0.5  megohms  of   the  total   should  I)e  loca.ted  as
close  as  posBlble  to  the  lgnltor  top  cap  to  prevent
o8clllatlon.

L€\-

-\AJ-
---5-
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Dlmenslon8 :          Per  outline

Effiter po Mln ,                      maJ| ,-           Z5tJ kw
Open  Clrcult  Ignltor.  Voltage                                -700                     ---Vac
Altitude                                                                         ---             lo,000  ft
Ignltor  Current

::::E:E:id  18nltor  Oper.atlng  Curr.ent  155°J:-Ado   (Note2:8#:8:h

Packing:                To  t)e   speclfled

Ps£.(Note  2)  !±±±                            Condltlons                                 Mln.     Max.

3.1                       Quallficatlon       Requlr.ed  for  JAN
Approval :                 Marking :

4.5                       Holding   Period:   t=168  hours

4.9.18.1.8       Carton  Drop:          To  be   speclfled

4.9.19.2        t'lvlbr.atlon:               G=lo;   Note   3

4.18.18              Voltage   standing  Fl=8500  Mc.
F2=88oo
F3=900o

%:!8!8,
4.18.4.2           t'Duplexel`  LOBS:         F:=8588   MC.

E!:;:88
F5-96OO;
Ii=ioo prAdc
on  each  electr.ode;
Not,e   5

®

n

F±=8588   Mc
F3=9000
F4=9300
F5=96OO ;
11=100 ,Ado
on  each  electr.ode;
Note   6

I.l8nitor  18nl¢1on   R¥#Oie78¥do;
Tine I

Note  7

£!:!£i!:3g;
::-:grhAdc
electrode;
Note   9

See  Flat
I.eakage  Power.

!ri:offi¥i;
Note  10

15        ---db
15       ---db
15        ---db
15       ---db
15       ---db

t ,---         5 . Oeec .

Ignitor  voltage      #;:apiAd6;              Eidl2cO        375vdc
frop i
piatLeakage         F*=±ri§#k„        Pf:---      2tw
Power :

4.18.10           Spl]ce  Ieakage
Einer8y ,

4.18.28         .Arc  I®ssl

VB :---          O.1erg

---         O.8db

4.L8.L5.1.E=:V:F:               §is:g¥;           t:---7.qua

::-:a¥#dc
electrode;
Note   11

tr.18.15.1    .Eei£:ViF:

tr.18.19      ..mgh  Level
Vsun I

FpO==Longong#L;

;=:i%8;I,Bj
::=:aco#dc
electrode;
Note  11

;pe:::##¥:,
Note   12

t:---         4.qua

dT:---          I.2

ES£.(Note  2)       !g±±                         Condltlon8                           inn.       Max..
4.11                    Life   TeBt!                    F=     9000Mc;

4.11.4              Life  Test
md  Point:

t :500         ---hrs.

::::£¥; ndn.,
Ebb=-700Vdc ;R1=2.8  meg.
on  each
electrode;
Note  13;   Group  D

Recovery  Tine(1);    p!:=::        ±#
mat  I,eakage
Power;
Spike  Leakage              W8 : ---. 15erg
mer8y;
niplexer  I®s8,           Ll I---         I.Odb
F-     9000Mc.

N°te  I i     :a8£8¥:#:roar:#ngsh8::a§£:€J #:¥:dD:;1::::e:ngez¥:en
mtlng  flange.

Note  2!      References  and  notatlon8  are  fron  mlltary  Speclflcatlon
Electz.on  Tut)e8,   MILE-I

Note  3:      mrlng  thlB  test  the  lgnltor  electrodes  Should  not  Bhort
to  the  tube  body.

Note  4!       See  Test  Clrcult   "a".
Attach  a  low  level  load,  oT-1.05  nag.,   to  ams  H,   R,   and
L.     Then  t;he  V.S.I.R.   1ooldng  into  arm  A  should  be
wit;hln  the  11mlt8  Bpeclfled.

Note  5i       See  Test  Clrcult  "a".

#:¥3:t¥::o*#b::dt::p::I:::8v±:hp°av£:wL:::=efo£:n
8::%ni=;:.OnsB]H[nan£ I:  i:t:g8:5t:€ i? a trana-

Note  61       See  Test  Clrcult   "a".
IBolatlon  18  the  db  difference  ln  power  transml881on

i!!i::§faH¥:;:p¥!a:i;;§g:rfeh:!!¥i.##¥§i:::Ei:;i
capty  arm.

N°te 7'     e¥ht:rgul¥:t:;:og=e?hall be Be&Sured  Separately for

Note  8:       ifeasur.ed  separately  for  each  lgnltor  electrode.     With
the  lgnltor  clrcult  as  ln  Fig.  46  of  MEL-E-lB,   the
lgnltor  voltage  drop  Shall  be  measured  after  the  tube
flreo,  with  a  high  re818tance  volt-meter,   20,000  ohms
per  volt;  or  greater,   and  Shall  be  wlthln  the  llmltB
Bpeclfied.

Note  9:       See  Test  Clrcult   "G''.
Transmitter  po  ln  M;   a  high  level  load,  OT=1.07  mar.,
on  A;   a  low  level   load,   6T=l.07  mar.,   on  L;   Leakage
Power  detected  at  R.

Note  10:     See  Test  Clrcult   "0".
No  loads  necessary  on  I,  and  R.     A  metal  Short  18  lntel`-
changed  with  the  Short  Slot  lfybrld  Duplexer  at  the
Junction  of  am8  M  and  A.     tranBmltter  po  ln  M;   a
power  monltorlng  device  followed  by  a  high  level  load,
oT.I.07  max.,   at  A.

Note  11:     See  Test  Clrcult   "a".

££:uldt::::7P#?,MitsATu:a::£::S:ia::a2¥dr=±::;Lmex.,
at  I;  detector  at  R.

Note  12:     See  Test  Clrcult  "a".
No  loads  necessary  on  I  and  Fl.TranBdiltter  po  ln  H;   a
high  level  load,   oT=l.07  max.,   at  A.     The  V.S.W.R.,
looking  into  am  H,   Should  be  wlthln  the  llmltB
8peclfled.

Note  13!     See  Teat  Clrcult   "a"
No  loads  nece88az.y  on  L  and  R.     Tran9mltter  po  ln  M;   a
high  level  load,  a:1.07  max.,   at  A.

(oyer)



Note   14:     The   recommended  lgnltor  oper.atlng  cul`rent   ls  for.  a  tube
with  an  average  ignltor  voltage  drop.     The  following
fomula  should  be  used  to  detemlne  the  value  of  the
required  ser.leg  resistance.

Series  Resistance   (Rl)=    E§§gEi  (negohm8)

where     R1-Total   8el`1es  I.eslstance
EE::33::ag:r?:::t::?p::nI:::a3:|tage  drop

At   least  0.5  megohms  of   the   total   should  be   located  a8
close  as  posBlt>1e   to   the   lgnltor  top  cap  to  prevent
osclllatlon.

Magnetron
(  :,tl )

Because   the   short-slot  hybrid  duplexer  19
symmet,rlcal,   it   imy  bo   set   up  for   testlnc   pur-
poses   elthor   &s   i   or   2   without   any   appreciable
chQn-^e   ir,its   electrical   che`r.acteristics.

(i)

_-----::-

F\ c c c i v e r
(  i ',  )

F' e c e i v e I
(  I ', )

Load
(IJ)

i

E¥_I
::-::

)  X3.          0.722
!Li,        P_4_56

i-57£;i,:3_)J2rll_l
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F=  8500±0.17oMc
F=  8775±0.1%Mc
F=  9050±0.1%Mc
F=  9325±0.1%Mc
F=  9600±0.1%Mc
o'-' = I . 0 5  max .
Note  2,   6

IBolation:                            F=  8500Mc±0.1%
F=  9050Mc±O.1%
F=  9600Mc±O.1%
Note  3,   6

Current split:                F=  8500Mc±0.1%
F=  8775Mc±O.1%
F=  9050Mc±O.1%
F=  9325Mc±O.1%
F=  96OOMc±0.1%
Note  4.   5

NoiBe  Figure:               To be  epecified

Li   :10            ---db
Li   :10           --.  db
L1   :lo            ---db

I   :---          ±10%
I   :---          ±10%
I   :---          ±10%
I   :---          ±10%
I   :---         ±10%

Referencee and notation.  are from the late.t i.euc of Military
Specification.  Electron T`ibe.,  ml,-E-1.

:nee?ast¥rR=ya::wmLCcav®c:rLeodwwiwlf±ie:t%%rwaR=~=::°o?a:ar¥ofc
the oth.I arzn.

The i.olatlon may be meal.ur.a u.ing either arm aL. the inp`i±.

With each cryl]tal terminated with  loo chin D. C.  load (in-
cluding meter reei.taLnc.),  the pow.z' level ilB  adJ`ieted to
obtain 0. 5 rna output current frorli on. cpyBtal.    The o`rty`8
current of the other  cry.tal mu.t thezi b® wltbin the  .tat®d
limit.

The  crystals  recozlimcnded for uJl.  iz) the BL-564 are  Bob.c
|N415DM.

Each cry.tal 8ho`ild be loaded with a  loo ohm I) a loaLd.

Ia

I)

TFFE
I

0          I,

I

II

I

I

©

LLul ®



Dimea8ion8:      Per  outline

De8criptioo:      Mixer  Duplexer A88embly

¥:itterpo                          ±n.      #iw
Duty  cycle                                                                                             0. 001
Open  circ.uit lgnitor  voltage                           -700                ---Vdc
lgnitor  current                                                          loo                200 jiAdc
Notes  6.1,   8,   9
Recommended  lgnitor  Operating  Current  150  jiAdc  (Note   10)
(each  electrode)
Packing:               To  be  Specified

Qualification                    Required for
Approval :                             JAN  Ma.rking

lgnitor  Voltage  Drop:   Ii =100}iAdc
Note   11

Voltage  standing              Fi=15900  Mc
Wave  Ratio:                          F2=16400

F3=16900
Note  2

**High  Level                            , Fi=15900
VSWR:                                        F2=16400

F3  ±6900
Note  3

Isolation  (I):                          Fi=15900
F2=16400
F3=16900
Note  4

*Arc   Loss:                                F=16000±5%Mc;

po=20±10%kw;
DusO .  001

Recovery Time:              F.16000± 5*Mc
po=90±109Itw;
Du,0. 001
Note  5

6

a

Refcrcnce® and notatiozi8  are  from  the  latest i88ue  of
MilitaLry SpecificaLtion,   Electron  Tubes,   MIL-E-I.

VSYR mea®ured looking  into antenna  arm  (A)  with balanced
8ignal mixer  loaded by  loo  ohms.    A  load cl. 05  max. ,
attached to  arzn  M.

Tran8mitter  po  into  arm  M,  a  high  level  load,  a-=  I. 07  max. ,
on arm A.    The  VSWR looking  into arm  M  Shall  be  within
the  limits  Specified.

Measured  between the  antenna  arm  and  the  magnetron arm.

Transmitter  po  in arm  M,   a  Simulated  echo  and high  level
load,  ar=l.  07  max.  ,   aLt  arm  A.

Refer  to  Bomac  specification  6560  (BL-35)  for  Duel  TR
electrical  characteri8tic8.

The  local  oscill.ator  should have  a  power  output  rating  of
40 milliwatt§  to  enable  the  AFC  and  Signal  mixers  to
operate  at a  crystal  current  of  0. 5  rna.

Refer  to  lN78A  specifications  for  the  crystal  characteri8tic8

The  AFC  attenuation  between  the  magnetron arm and AFC
mixer  is  adjustable  to  insure  proper  mixer  operation  over
dn  input  power  range  o£  50  to  loo  kw  peak.

The  recommended ignitor  opera.ting  current  is  for  a  tube
with an average  ignitor  voltage  drop.     The  following  formula
should  be  used to  determine  the  value  of the  required  series
re s i s tanc e .

Series  Resistance  (Ri)=£EE:Ei  (megohms)
where  Ri  Total  Series  Resistance         150

a)b =Open  circuit  supply voltage
Ei =Average  (center)  ignitor  voltage  drop

At  least  0. 5  megohmg  of  the  total  should  be  locaLted  as  close
as  possible  to  the  ignitor  top  cap  to  prevent  oscillation.

BOM^C  L^EIORATORIES,  lNC.  -  BEVERLY,  JV\ASS^CIIUSETTS

DECEMBER   18,   1956

IA.F.C,+Recelvor

Not..-  Flazigo8  €o  mgnetron,  Ant.nm,  .nd  Local
O.cllla€or  to  nato  Tltb  Cover  Flange tbll%.
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BOJV`AC  LABORATORIES,  lNC.  I  BEVEttLY,  MASSACHUSETTS
JUNE  119,  195.

3.I                      Chlalification                 Required for
Approval:                       JAN Marking

4. 5                      Holding  period:           t=96  hours

4.9.18.I.6      CartonDrop:

4.9.19.I     **Vibration  (1):

4. 9.19. 2     **Vibration(Z):

4. 9.19, 3        *Bump:

4.10. 8              Heater current:

------             tln8taLntaneou8
Starting:

4.10.17.2        DC  Anode
Voltage,

toperatiofl( I ) :

*Anode  Delay
Time:

*chode  DelaLy
Time  Drift:

*Ti-me  Jitter:

**Operation(2):

•ii]

(d);  Package
Group  I;
Carton Size  M

No  Voltages;
F=  12  cp8  to
F=  50  cp®;
Note®  7,   8

F=  50cp®  ;
G= 10 ;

t=30  8ec. (min. );
Note  8

Jingle200,
Note  8

If    :2.0          2.5Aac

epy=3000  v(min. );
Notes  9,    10

NoteB  9,11                      Ebb   :---          300  Vdc

epy=4. Okv(min. );         cgy    :  ---          130v
Notes  9,   lz

Operation(I):                   tad     :  ---          O. 6L£8
t=120  aec;
Note   13

Anode  Delay                Atad    :  ---          0.15LLB
Time;  Note  14

epy=l.5kv(Inax.);            tj     :  ---          0.  OZH.a
Notes  9,    15

t=5. 0  hr®.
TA=9o0c;
Note  9

ik=35a(min. ) ;
prr=60±107opps;
ty =5 .  0± 10 %H.a ;
tr=0.  5H.8(maLx.  );

Note   16

4.11                       Life  Test:                            Notes  9,17;
Group a

4.11.4                Life  Test                           Operation  (I);                 egy    :  ---          140  v
End point:                      D  C  Anode

Voltage;                           Ebb   : ---         750  Vdc
Time  Jitter                                  ---        0, 04il.e

Note  I :             References  and notations  are  from Military Specificatiop,
Electron  Tubes.   MIL-E-lc,   3  October  1955.

Note  2:               ClaLmping  i8  permissitile  on the  b`ilb  in the  aLrea up  to  2  in.
above  the  baas  of the  t`lbe  only.

Note  3:              Cooling  of the  anode  lead iB  permissible.     There  Shall be  no
aLir blast  directly on the bulb.

Note  4:             For  instantaneous-starting applicationB  where  plate  voltage  is
applied instantaneouely,  the power  eopply filter design Shall
be  Bucb that the  maximum permi.Bible  epy i8  3000`pnd Shall
not be  attained in  le88  than  0. 04  Becond8.

In pulsed operation,   the peak inverse  voltage,   excliieive of a
Spike  of  0. 05Ha  max.   dura.tion,   Shall not  exceed  I. 5  kv during
the  first  25Li8  after  the  pulse.

Driver p`ilse,   measured a.t tube  8ocket with tbyratron  g+id
disconnected;  egy=175v(min. ),   tiznc  of ri8e=O. 5t..a(max. ),   grid
pulse  duration=2. OtiEi(min. ).    IInpcdance  of drive  circuit=
1500  ohms  (max. ).

There  8hall be no pronounced reeonance  in the  apecified range.

There  Shall be no evidenc.  of €horte  of aLny kind rc8ulting I ron
tbiB  teat.

The  tube  8hall tie  tc.ted in  Teat  Circuit  ''J'' ae  fibovo in
attached dra`Iring.    Te8t8  performed at  z'epetition  rate.  le88
than the  reBonant repetition rate  ehall be  made with a hold-off
diode  in the  charging  circui..    The  circuit conetazLt.  8hall be
choeen  8o  thaLt at  epy=3. Okv `inder  I.8onant charging  condition.,
dik/dt=750a/LL8  (min, ),   ib=35a,   tp=O. 5H..,   prr=3000ppe.     The
grid pulse  characteri8tice  .hall be  tp=Z. Ore  (ma]E. ),   tr=0. 5t..a
(min. ),   Drivel. Irnpedancc  :  1500  ohmB  (min. ).

WARNING:   Th..e  condition.  are  Bpecified only for the purpo®e
of determining circuit con.ta]tte.    The actual operating
voltagel  and repetition  rate  for  each tcet are  ®pecLficd iB the
conventional mamer under the particular conditione  or `inder
tbc  general teat  conditions  a®  tbc  case  may bc.

Thie  .hall be  tbe first te.t aLfter the bolding period.    Tbe tu,be
•hall  operate  9ati®factorily on poeh button  Btarting  `irithin  3
attempt8  when the  aLnode  voltage  epy ie  applied ¢o  tbe  tube
`mder teat  in  aucb a  mamer  ao  Co  rice from  0  to  3000  v witbin
0. 03  Bec.    (The  filter in the  TectiJier  Shall be  de8igned flo  that
epy  reacbe8  at leaot  1500  `rithin  0. 015  8ec. )   Tbe  intervals
between  8ucce8sive  attemptB  to  in8tantaneooBly  Start tbe  tube
aball not be  less  than  10  8cconds  zior  more  than  30  Becondi.
Any tube failing to etaTt witbin 3  attempt. will be  considered
a failure.

This  teat  Shall be  cond`icted within  60  8econde  after the
operaLtion  (I)  test.

The tube  Shall operate continuou81y for five  minutes  without
evidence  of\arc-baLck or anode heating.

Anode Delay Time  (tad)  - a time  interval between the point oa
tbe  rising portion of the  gz'id pulse  which  i8  26% of tbc  maJ[i-
mum unloaded pulse  amplitude and tbe point where anode con-
duction takes  place.

During the  interval between 2 minutes  and 7 minutes  Of the
Anode  Delay Time  teat,   tbe  change  in anode  delay time  (Atad)
relative  to the ted value observed on the  Anode  Delay Time
test  Shall not  exceed the  8pecified value.

Tbe variation  in firing time  (tj)  Shall be  measured at  50% of
pulse  aLmplitude and Shall not be  greater than the amount
8pecified.

The positive pulse  8haL11 be  applied to  tbe  grid of the  tube.
Measure  tbe  voltage  between  grid  and  catbode  2. 5LL8  (maLx. )
after  the beginniDg of the  current pulse.    Tbe  average  voltage
Shall  not  rise  during  the  last  four  micro8econd8.    Plate
noating.

(oyer)



Life  Test Shall be  Shut  do`rm  every ninety-Six (96)  hours  for a
sixty  (60)  minute  intervaLl,     Life  Test  8haL11 be  conducted with
the  tube  in a borizontal position.

7P E F. I,` „ € .~ I ' 3 ~
A* /. Jot) i . a 3 2-a.. • '^ -} a +<  < =` ..` {_ ` ' .

ANrl ,Ccizc;^lA  r`fip Cir,,riE»uM  47;iii   z.ijv/
.r3`3S    73iT-.-.A/,)i  ,^_

JZ>  ,  J, /  081    ^/OM.
5,. C'6J  Mf'X.
F,, 596  riA/
G'. /.337  -/.377

7)///  / 70  HE47-ER
7)/N  2 TO  C A7-#C:ZE
7'lN  3 7'C)   CJ 7!. / a
7)/ N 4 I .`   < . . - - ~. I i

i)ND   HEP7-E7:
tJ 5:  3//6    „,ZJ/..

4  i3/i6    r7iN.



MaLx.  :           6.  3+5%          8.  0
---- 10%   Note  4

3.I                       Qualification
Approval:

4. 5                       Holding  period:

4.9.18.I.6      CartonDrop:

4.  9.19.  Z          *Vibra.tion(1):

4.9.  20.  3      **Vibration(Z):

4. 9.19.  3         *Bump:

4.9.  2o.5     *rshock:

7 0pe raLtion( 1 ) :

*,haode  Delay
Time:

*Aflode  Delay
Time  Drift:

*Time  Jitter..

**Operation(Z):

Eiii

Required for
JAN Marking

t=96  hours

(d)  Package
Group  I;
Carton Size  P

ling,c=2o0,
Note  8

ling,e  Z40
Note  20

0pe ration( I )
DC  Anode  Voltage
Time  Jitter

epy=7000v(min.  )
Notes  9,10

NoteB  9,11

epy=10.  Okv(min. );
t=300;
Notes  9,   lz

ope raLtion( I ) ;
t=120   8ec;
Note   13

Anode  Delay
Time;  Note   14

epy=3. Okv(max.  );
Notes  9,    15

t=5.  0  hrs;
TA=900c;
Note  9

ik=90a(min.  )
prr=60±10%pps;
tp =5 .  0±10%H6 ;
tr=0.  5H8(max. )i
Note   16

BOMAC  LABORATORIES,  lNC.  -  BEVEFtLY,  MASSAcllusETTS
JUN[  111,   1936

Teat                                     Condition8                                      Min.       Max,

Life  Test                          Operation(I);                  egy    : ---          140v
End point:                        Note  l8

DC Anode
Voltage;                              Ebb   :  ---          2000Vdc
Time  Jitter;                        tj     :---          O.02Lis
Anode  Delay  Time,      tad    :  ---          0.70LL9
Anode  DelaLy  Time
I)rift                                 Atad    :---          O.Ious

References  and notations  are  from  Military Specification,
Electron  Tubes,   MIL-E-lc.   dated  3  October  1955.

Clamping  is  permisBible  on the  bulb  in the  area up  to  21/2  in.
above  the base  of the  tube  only,   or  at the  base.

Cooling  of the  aLnode  lead ig  permissible.     There  8hau be  no
air blast  directly on  the  bulb.

For  instantaneous  starting applications  where plate  voltage  iB
applied in8tantaneoualy,   tbe  power  Supply filter  design  shau be
Such that  the  maxirnurn permi8gible  epy is  7000v and  shall  not
be  aLttained   in  less  than  0. 04  Seconds.

In pulsed operaLtion,   the  peak  inverse  voltage,   exclusive  of a
Spike  of 0. 05u8  max.   duration,   shall not  exceed  2. 5kv during
the  first  25Li8  after  the  pulse.

Driver pulse,   measured at tube  Socket with  thyratron  grid dig-
cormected;  egy=175v(min.  ),   time  of  rise=0. 5  i8(max. ),   grid
pulse  duration=2. OHO(min).     Impedance  of drive  circuit  =
1500  ohms  (max. ).

There  Shall be  no pronounced  regonarice  in the  Specified  range.

There  Shall be  no  evidence  of  8hort8  of any kind  resulting  from
this  teat.

The  tube  Shall  be  tested  in  Test  Circuit  "J"  as  Bho`Irn  in
attaLched  drawing.     Tests  performed  at  repetition  rates  le8a
than the  resonant  repetition  rate  shall be  made  with a hold-off
diode  in  tbe  charging  circuit.     The  circuit  con8tants  Shall  be
chosen  so that  at  epy=8. Okv under  resonant  charging  conditiong,
dik/dt  =   1000a/H.a  (min.),   ib=90a,   tp=0.5tis,   prr=3000pps.      The

grid pulse  characteristics  Shall  be  tp=Z. OHs  (max. ),   tr=O. 5Hs
(min.  ),   DI.iver  Impedance   =  1500  ohms  (min. ).

This  shall be  the  first test  after  the  holding period.    The  tube
shall  operate  saLtiBfaLctorily  on  push button  sta.rting  within
3  attempts  when the  anode  voltage  epy ia  applied to the  tube
under test  in  such  a  rna.nner  as  to  rise from  0  to  7000v within
0. 03  see.     (Tbe  filter  in  the  rectifier  shall  be  designed  8o  that
epy  reaLcheB  at  least  3500v within  0. 015  see. ).     Tbe  intervals
between  successive  attempts  to  instantaneously  Start the  t`ibe
shall  not be  less  than  10  seconds  nor  more  than  30  8econd8
Any tube  failing to  start within  3  attempts  will be  considered
a failure.

This  test  shall be  conducted within  60  seconds  after the
Operation  ( I)  test.

The  tube  shall  c)perate  continuously for five  minutes  without
evidence  of arc-back  or  anode heating.

Anode  Delay Time  (tad)  -aL time  interval between the  point
on the  rising portion of the  grid pulse  which  i8  Z6% Of the  maxi-
mum unloaded pulse  amplitude  and the point where  anode  con-
duction takes  place.

During  the  interval  between  3  minutes  and  7  minutes  of tbe
Anode  Delay Time  test,   the  change  in  aLnode  delay time  (Atad)
relative  to  the  tad value  observed one  the  Aliode  Delay Time
test  shall not  exceed the  Specified value.

The  variation  in firing  time  (tj)  Shall be  measured at  50% of
pulse  amplitude  and  shall  not be  greater  thaLn the  amount
8Pecified.

(oyer)
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Ef
Vac

6.  3±5%

6.3

Ref.                      Te Bt                                     Conditions                                      Min.       Max.

3.i                      Qualification                 Required for
ApprovaLl:                            USAF`  MaLrking

Note  20

4.9.19.2     **Vibration  (2)

4.9.19. 3         *Bump:

4.10. 8               Heater current:

_____.           /L|natantaneoua
Starting:

4.10.17.2        DC  Anode
Voltage:

/` Oper ation( I ) :

*Jinode  Delay
Time:

*Anode  Delay
Time  Drift:

*Time  Jitter:

**Operation(2):

^,

(d);  PackaLge
Group  I;
Carton Size  P

epy= 7000v(min.  ) ;
Notes  9,   10

Notes  9,11

epy= 10. Okv(min. ) ;
Notes  9,   lz

Operation  ( I);
t=120   eec;
Note   13

Jinode  DelaLy
Time;
Note  14

epy=3. Okv(max. );
Notes  9,    15

t=5 . Obre ;
TA=900c;
Note  9

ik=90a(min, ) ;
prl'=60±107opp8;
tp =5 . 0± I Ofty a ;
tr=0.  5w8(men.  );
Note   16

BOMAC  L^BORATORIES,  lNC.  -  BEVERLY,  AAASS^CHuSETTS
AAAY  .,  193]

4.11. 4               Life  Tc.¢                          Operation(I);

Note  I:        Reference8  aLtid notatione  are from`Military Specification,
Electron  Tubes,   MIL-E-lB,   2 May  1952.

No€e  2:       Clarnping ie  perlni88ible  onthe  bulb intbe  areaupto  21/Z  ln.
above the ba.e  of tbe  tube  only.

Note  3:       Cooling of the  anode lead ie permie8ible.    There.ballbe no all
blast directly on the bulb.

Note  4:       For  inetantaneou8  Btarting  applications  where plate  voltage  ie
applied in8tantaneouBLy,  the  power  Supply futer  deeign  ohall be
Such that the maxinuln permi8Bible  epy ie  7000v and .hall not
be  attained in le8a  than  0. 04  8econde.

Note  5:       In pulsed operation,  the peak inverse  voltage,   exclusive  of a
spike  Of  0, 05p8  znax.   duration,   8ball not exceed a. 5kv during
tbe  first  25w8  after the  puree.

Note  6:       Driver pul8e,   Ineaeured at t`ibe  Socket with thyratron grid di.-
connected;  egy=175v(min),   time  of  ri8e=0. 5LLe(max. ),   grid
p`ilse  duration=2. OtL8(znin. ).    Impedance  of drive  circui¢=
1500  ohmB  (max. ).

Note  7:       There  chall be  no pronounced  reaonance  in the.pecified  range.

Note  8:        There  Shall be  no  evidence  of Bbort8  of any kind  reeulting fz.oln
this  test.

Note  9:        The  tube  Shall be  tested in  Teot  Circuit  "J"  aB  8ho`Im ia attached
drawing.    Tests  performed at  repetition  raLte8  1e88  thall the
resonant  repetition  rate  Shall be made with a hold-off diode in
the  charging  circuit.    The  circuit  conBtant8  shall be  chosen  8o
that  at  epy=8. Okv under  resonant cbarging conditions,   dik/dt=
1000a/tis  (min. ),   ib=90a,   tp=0. 5H.8,   prr=3000pp8.     Tbe  grid
pulse  charactez.i8tic8  Shall  be  tp=Z. OtL8  (max. L tr=0. 5p8  (min. ),
Driver lmpedance=1500  ohms  (min. ).

WARNING:      The.e  condition8  are  ®pecified only for tbe purpo8e
of determining circuit con8tant8.    The act`ial opera-
ting  voltageB  and repetition  rate  for  eacb €eet  are
epecified in the  conventional malmer under the par-
tic`Llar  condition8  or under the  general  teat  condi-
tion8  a8  tbe  cage  may be.

This  BhaLll be  ttLe  first teat  after the  balding period.    The tube
Shall operate  8atiBfactorily on push button Starting witbin 3
attempts  when the  a]}ode  voltage  epy i8  applied to  the  tube
under test in  8ucb  aL maLnner  a8  to  rise  from 0  to  7000v within
0. 03  8ec.  (The  filter in the  rectifier  8ball be  designed 8o  that
epy  reaches  at least  3500v within  0. 015  8ec. )    The  intervals
between  Bucce8sive  attempts  to  inBtantaneouBly  Start the  tube
Bhall  not be  le8B  than  10  8econdB  Iior  more  than  30  8econdB,
Any tube  failing  to  Start within  3  attelnptB  will be  considered
a failure.

This  teat  Shall be  conducted within  60  8econd8  after the
Operation  (I)  test.

The  tube  Shall  operate  continuously for five  minutes  without
evidence  of  arc-baLck or  aLnode  heating.

Anode  Delay  Time  (tad)  -  a time  interval between the point on
the  rising portion of the  grid pulse  which i8  267o of the  maxi-
mum unloaded pulse  amplitude  and the point wbere anode
conduction  takeg  place.

Durihg the  interval between  3  minutes  and  7  minutes  of the
Anode  Delay  Time  test,   the  change  in  anode  delay time  (AtaLd)
relative  to  tbe  tad value  observed on the  Anode  Delay Time
test  shall not  exceed the  specified value.

The  variation  in firing  time  (tj)  shall be  measured at  507. of
pulse  amplitude  and  8hau  not be  greaLter  than the  amount
Specified.

(oyer)



The po8itive pulse  shaLll be  applied to  the  grid of the  tube.
Measure  the  voltaLge  between  grid  and  cathode  2. 5Hs  (max.  )
after  the  beginning  of the  current pulse.    The  aLverage  voltage
shall not  rise  during  the  last four  microBecond8.    Plate
floaLting.

Life  Test  shall be  shut  do`m  every  ninety-Six (96)  hours  for a
Sixty  (60)  minute  interval.    Life  Test  sham be  conducted with
the  tube  in  aL horizontal position.

Each tube  on life  test  shall be  measured at the  end of one
hundred (loo)  hours  of life for  emission.    If the  emigBion
reaLding  exceed81 lov  aLt  this  time,   the  tube  shall  be  considered
aLs  a life  test failure  at  one bundred (loo) hours.

1^rhere  equipment  iB  designed to  withstand  Shock and vibration,
it iB  recommended that the  anode  connector be  of the  spring
clip  type.     (National  Co.   type  12  or  equivalent).

Refer  to  MIL-E-I/806  USAF.   21  December  1954,   Note  20.
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MotutLng Po.ltioa:
C|.mpin8:
Cooling:

RAthg. :        Ef           .py
Unit. :          Vac          kv
Mlzl. :            ------
Ma][.:      6.3±7.5*      16.0

Tc.tcozLd:    6.3

Rating. :          lb
Uait, :           a
inn. :        ---
Max.  :           325

T8.t cord:   ---

Note I
16.a

n
mAdc

ZOO

Rating.:      epyxprrxlti
Unite :         -----.---
Min. :         ----------
Max.:         3.2x|o9

T®.I Cord:   See  Tcut  Circuit

Ref.                    Teat

3.I                       Chialiflcatlon
Approval:

4. 5                     Holding period:

4.9.18.I.6     CartoaDrop:

dth/dt
e\ I p.

1500

A't.
Oc                     ft.

-50
apo                     10. 000

4. 9,19. 2        *Vibration(I):

4. 9.20. 3      **Vibration(Z):

4. 9.19. 3         *Bump:

4.9.2o.5     *rshock:

4.10. 8               Heater  curreat:

------            7` In8tantaneou8
Starting:

4.10.17.Z         DC  Anode
Voltage :

+Operation(I):

*Operatioli(lA):

**Operation(2):

Rcqulrcd for
TAN MaLrking

t=96 hour.

(a);  PaLchage
Group  I ;
Carton Size I

No  voltage®;
Note  8

No  voltage®
Note.  7.   8

Angle=200,
Note  8

Angle   =130;
Note  ZO

Ef=6.3VaLc                                lf     :9,60         ll.60AaLc

epy= 13. 5kv(min. )
t=300;  Note.  9,    10.   22

Notes  9,11,   Z3            Ebb   :---          2500Vdc

epy=18.Okv(min.);       egy    :---           150  v

prr=800;
tk =3 00;
Notes  9,12,   23

Qp€ ration( i )
Ef=6.  80Vac;
Note  ZI

Ope ration( I ) ;
t=1208ec;
epy=150v;
Notes  13,   24

Anode  Delay
Time;  Note  14

epy=5. Okv(max. );           tj     :  ---         O. 005p.
Ef=6.  30Vac;
Notes  9,    15

t=5.  Obr®.
Ef=6. 30±0. 50Vac;
TA=9o°c;
Note  9

Ef=6. 30Vac;
ik=325a(min. ) ;
prr=60±10%pp8:
tp =5 .  0± 10ftyg ,
tr=0.  5H|(maL]c.  );
Note   16

Boiv`Ac  LABORATORIEs,  iNc.  -  BEVERLy,  MAssAcrlusETTs
JUNE  11,  1956

Ref.                     Test                                    Conditions                                    MiD.       Max.

4.11                      Life  Teat:                          Ef=6. 30Vac;                            t   : 500          ---bra.
Notes  9,    17;
Group  C

4.11. 4                Life  Teat                           Operation(I)  and
Operation  ( lA);
Note  25;                              egy    :---          160  v
DC  Aflode  voltage       Ebb   :---         4000Vdc
egy=160v;  Time
Jitter;  egy=160  v                 ti  :  ---           0.010p8
Anode  Delay Time;
egy=160   v                              tad     :---           O.70LL8
Anode  Delay Time
Drift;egy=160v        Atad    :---          0.Iora

Note  I :             References  and notations  are  from Military Specification,
Electron  Tubes,   MIL-E-lc,   dated  3  October  1955.

Note  2:              ClaLmping  iB  permissible  on the  bulb  in the  area up  to  21/2  in.
above  the  base  of the  tube  only.

Note  3:               Cooling  of the  anode  leaLd  io  permiBBible.     There  Shall be  no
air blast directly on the bulb.

Note  4:              For  inBtantaneoul  Starting  aLpplication8  where plate  voltage  ia
applied in8tantaneou81y,   the  power  Supply filter  de®ign  l]hall be
Such that the  maximum permiBBible  epy la  13. 5kv and Shall not
be  attained  in leas  than  0. 04  Seconds.

Note 5:             In pulsed operation,   the peak invcree  voltage,   exclu.ive  of a
Spike  of  0. 05pr8  max.   driration,   Shall  not  exceed 5. 0  kv durihg
the  fir®t  Z5Li8  after  tbe  pulse.

Note  6:             Driver pulBe,   measured at tube  Socket with th7ratron grid
disconnected;  egy=200v  (min. ),   time  of  ri8e=0. 5H8(max. ),   grid
pulee  duraLtion=2. OtiB(min. ).    Impedance  of  drive  circuit=500
ohm8  (maix. ),

Note  7:              There  Shall be  no pronounced  resonance  in tic  8pecLfied  range.

Note  8:             There.hall be no evidence of 8horte  Of any kind re8ulting
from thi®  teat.

Note  9:               The  tube  Shall  be  teBted  in  Teat  Circuit  '!J"  aB  8ho`Irn  in
attached drawing.    Te6ta performed at repetition rates  1e8a
than the  resonant repetition rate  Shall be  made  with a hold-
off diode  in  the  charging  circuit.    The  circuit  con8tant®  Shall
be  chosenao  that  at  epy=  16. Okv under  reBoaant  cbarging  con-
dition8,   dik/dt=1500a/Ha(min.).   ib=175a,   tp=l. Oti8±10%,

prr=1000pps.     The  grid pulse  characteri8ticB  Shall be  tp=2. OLis
(max. ),   tr=0. 5ps(min. ),   Driver lmpedance=500  ohms  (min. ).

WARNING:      These  conditions  are  Specified only for tbe  purpose  of de-
termining  circuit  con8tant8.    The  act`ial  operating  voltages
and repetition rate for  each test are  specified in the  coo-
ventional manner under the particular conditions  or under the
general  test  conditions  aB  the  caLse  may  be.

This  sham be  the first teat after the holding period.    The tube
shall  operate  aati8faLctorily on push buttoa  Starting within  3
attempts `when  the  anode  voltaLge  epy iB  applied to  the  tube
under test in  Such a  manner  a8  to  riec from  0  to  13. 5kv within
0. 03  8ec.    (The  filter  iD the  rectifier  Shall be  de.lgned  ®o that
epy  reache8  at least  7. Okv within a. 015  .ec. )    The  intervalo
between  8ucce8oive  attempt8  to in®tantaneo`i8ly  Start tbe  tube
Shall not be  legs  than  10  Beconds  nor more  thaa  30  8ecohd§.
Any tube failing to  Start within 3  attempt®  will be  con.ldered
a failure.

Thi.  teat Shall be conduct.d within 60  ®econdB  after the
operation ( I)  t.8t.

The tube  Shall operate  conti]iuo`i®ly for five  minute. vitho`Lt
evidence of arc-back or anode heating.

Anode  Delay Time  (tad)  -  a time interval between the point on
the  rLBizLg portion of the  grid put.e  whicb  i.  Z6* of the  marl-
murri unloaded pulse amplitiide and the point wh€rc anode
conduction takc8  place.

During tbc  intcr`ral between 3  minutee  and 7 znimi.ee  of the
iinode Delay Time te.t,  the  change in anode  delay time (Atad)
relative to the tad value observed on the linode I)Clay Time
te8t .hall not exceed th.  epecified valu..

(over)



kyote   16:

The varlatlon in firing tLmc (tj)  .hall bc meaeured at 50% of
pulee  amplit`rde and ehall not t>e  greater than the amount
Bpecified.

i:ea.pvore.{titx::*=®g:tfcLLbeee:pgp:i:dfodgaefr£:.g:5¥:t=k..,
aft.r the begLming Of the  c`irr.nt p`ilfi..    The  average voltag.
•hall not ri.€ diiring th. La.t four micro.econd..    Plate noating.

Life  T..t ehall b.  .hut down  every zLlnety-.ir (96) bout. £®r a
•ixty (60) znhute Lot.rval.    Lit.  Te.t .hall bc conducted with
th. tube in a borizontal po.ltlon.

Each tube ozi life te.I .hall b.  mea8ured at the  end Of one
bundrcd (loo)  hour-of life for  emi8EiioD.    If the  emie.ion
reading exceed.  I lov at thi. time,  th.  tube  ehall be con.ldered
a8  a life te.I failure  at one bundr®d ( loo) hour..

Where  equipment la  de.igned to with.tend ehock and vibration.
it i.  recommended that the  anode  connector b®  af the  eprlng
clip  type.    (Nattonal  Co.  type  lz or  equivalent).

U8e  clamp  a®  per  243-JAN drawhg.

Tbi.  teet .ball not be performed on t`ihe8 without bydrogen
r. . e rvoi r8 .

For t`ibee  with hydrogen re-ervoir.,  thie  te.t ®hall bc per-
formed at Ef=6. 80Vac.    For tubel  without hydrogen re8ervoirg,
thi8  te.I  Shall be  pcrformed at Ef=6. 30Vac.

For t`Lbee  with hydrogen reservoir.,   thie  test  Shall be per-
fol.ned at Ef=5. 80  Vac.    For  tube8  without hydrogen  reBervoir®,
thi®  te.t  ®hall be performed at  Ef=6. 30Yac.

''On t`ibe®  `]rithout bydrogen  re8ervoire.   tbiB  te.t  ehall be

performed at Ef=6. 30Vac,   and on t`ibea  with hydrogen  reeer-
voir.  at  Ef=5.  80VaLc  or  Ef=6. 30  Vac.

For     tubes  With hydrogen  regervoiro,   anode  heaLting  Shall not
be  caLu8e   for  rejection  on OperatioD  (I)  and Cperation  (lA)
performed during periodic  life teet  end point teBtB.



**Envelope : T-12Mounting  Position:.Any,    (Note  15)     **Cathode:   Coated  Unlpotential
ClanpinE:        Note   16
Cooling:          Note   15

Ratings :
Units :

Mln. i
Max , i

Test   Cond:

Ratings :
Units :

Mln. i
Mar . i

Test   Cond:

Rat lngB ,
Unlt8 I

Mln. :
rm.:

Test  Cond:

Ef
Vac

:i?xp5¢

1b
a

90

epy
giv

8.0

8:8e  3

Alt.
ft.

10'000

6

rl

BOMAc  LABORATORiEs,  iNc.  .  BEVERLy,  MAssAcrlusETTs
DECEMBER  19,  1955

Note  a:       mlver  pulse,  measured  at  tube  89ck9?  Wltq  tpyra.!r8n

g£{;:¥¥:i:::i5ig;#5:{¥t.(ig:,?fr±3:aoin:g8

epy  x        prr  x  lb

2.Ox       lo9

TA
Oc
-50
+90

25±5;     See  Test  Circuit

Ref .                   Test

3.1                   Quallficatlon
Approval=

4.5                     Holding  period:

4.9.18.I.6     Carton  DI.op;

4.9.19.I     Iitvibratlon(I) :

4.9.19.2     '*Vibratlon(2) :

4.9.19.3       i.Bump:

4.Io.8              Heater  cul'I`ent :

------        +s¥::i:fe?eous

4.10.17.2        IX}   Anode
Voltage :

7`Oper'atlon   (I)  :

JtAnode   Delay
Time :

*Anode  Delay
Time  mlft:

itTime  Jltter :

ritoperatlon(2) :

mlsBlon:

4.11                   Life  Test:

4.11.4              Ijlfe  Test
End  Point:

Note  1:        In  pulsed  opera.tion,

Conditlon8                              Min.        Max.

Required  for
JAI{  Marking

t=96  hours

(d) ;   Package
Group  lj
Carton  Size  P

No  Voltages;
F-12cps   to

:::::pE:  5
F=6Ocps;

g:38;see   (mln.);
Note   5

Angle.200;
Note   5

;:T:!08?v/Din.);

Notes   6,   8

I::¥::06?k;(mln.);

Operat,ion ( I ) ;
t=120sec;
Note   10

If : 5 ' 50

Ebb : ---

e8y=---

Cad:---

6 . 70Aac

1500Vdc

130v

O.6,a

Anc>de   Delay             4 bad :---          O.15prs
Tine ;
Note   11

£g¥:3.O§?(:gx.);       tj:---         o.o2,s

;i:i8¥:,                  egy:---        130v

ii:ii#i#S!;;,     e8k:---      150v
Notes   6,14,15;               t:ZOO          ---hrs.
Group  D

operation(I) ;            egy:---          140v
DC   Anode
Voltage ;                         Ebb : ---          2000Vdc
Time  Jitter                  tj :---         O.04,us;

the    peak  inverse  voltage,   ex-
cluslve  of  a  spike  of   .05 pus  max.   duration,   shall  not
exceed  2.5kv  during  the  first  25 ps  a,fter  the  pulse.

E
For  lnatantaneoug  starting  appllcatlons  where  plate
volta{;e  18  applied  instantaneously,   the  power  Supply
filter  design  Shall  be  such  that  the  maxinun  permlBBlble

8?84£:egg?n3:.and  Shall  not  be  attained  ln  less  than

Note  4:       There  shall  be  no  pronounced  resonance  ln  the  speclfled
rang e .

Note  5:       There  shall  be  no  evidence  of  shol.ts  of  any  kind  re-
sultln8  from  this  test.

Note  6:       The  tube  Shall  be  tested  ln  Test  Clrcult;   "J"   as  shown
ln  attached  drawing.    Tests  performed  at  repetition
rates  less  than  the  resonant  I.epetltlon  rate  shall  be
made  with  a  hold-off  dlode  ln  the  char'glng  clrcult.
The  clrcult  constants  shall  t>e  chosen  so  t;hat  at

¥ygij*mr:;i;::£§§i;:t£;°;igi¥h¥j;:;;:£§§:ff#.tl
WARND!G:     These  condltlons   are  specified  only  for  the

purpose  of  detemining  clrcult  constants.
The  actual  opel.atlng  voltages  and  repetltlon
rate  for  each  test  are  specified  ln  the  con-
ventlona.1  manner  under  the  particular  condl-
tlons  or  under  the  general  test  condltlons,
as  the  case  may  be.

Note  7:       This  shall  be  the  fir.st  test  after  the  holding  period.
The  tube  shall  opel'ate  satlsfactorlly  on  push  bottoa
star.ting  within  3  attempts  when  the  anode  voltage  epy
ls  applied  to  the  tube  undez.  test  in  such  a  manner  as
to  rise  from  0  to  7000v  within  0.03  see.   (The  filter

:: :::a:e:555te:i:£::lo?8|g:::E7edT::  ::?:I::!Br:::!::n
successive  attempts  to  instantaneously  star.t;  the  tube
shall  not  be  less  than  10  seconds  nor  more  than  30
seconds.    Any  tube  falllng  to  start  wlthln  3  attempts
will  be  considered  a  failure.

Note  8:        This   test   aha.11  be  conducted  within  60  Beccinds   after
the  Operation  (i)   test.

Note  9:       The  tube  shall  operate  continuously  for  five  minutes
without   evidence  of  arc-back  ol.  anode  hea,t;ing.

Note  10:     Anode  Delay  Time   (tad)   -a  tine   interval  between  the

2gc3n:fo€h:h£=±;:::6uE:::i:3  3:1::e£;±£tE3:a:nEh€£:  ±s
point  wherie  anode   conduction  takes  pla,ce.

Note  11:     During  the   interval  between  2  minutes  and  7  minutes

3:i:§et£:deQB:±iyr:i::is:S:6  :E:  %::n3:1::  £:::ved
on  the  Anode  Delay  Time  test   shall  not   exceed  the
specified  value.

Note  12:     The  vat.iation  ln  flriing  time   (tj)   shall  be  measul.ed
at  50¢  of  pulse  amplitude  and  shall  not  be  gr.eater
than  the  amount  specified.

Note  13:     The  positive  pulse  shall  be  applied  to  the  grid  of  the
tube.     Measure  the   voltage  between  glild  and  cathode
2.5prs   (max.)   a,fter  the  beginning  of  the  current  pulse.
The  aver'age  voltage  shall  not  rise  dul.ing  the  last
four  microseconds.     Plate  floating.

Note  14:     Life  Test   shall  be   shut  down  every  one-hundred   (loo)
hours  fori  a  sixty   (60)   minute  interval.     I,ire  Test
shall  be  conducted  with  the  tube  ln  a  horizontal  posi-
tion,

Note  15:     The  tube  and  socket  shall  be  completely  lrmel.sed  in  ol]
at  a  maximum  ambient  temperat;ure  of+900C.

Note  16:     Clamping  ls  permlsslble  on  the  bulb  ln  the  area  up  to
I  ln.   above  the  base  of  the  tube  only.

Note  17:     References  and  notations  are  from  Mllltal.y  Speclflcatlon
Electron  Tubes,   NIL-E-1B,   2  l¢ay  1952.

lover)
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Mounting  position:               Any

Cooling:                                      Note  2

Rating a :           Ef               epy              epx
Units :            Vac             kv                  kv
Min.  :
Max.:      6.3+57o               I.0                  I.0

.10%

TeBtcond:    6.3                I.0                ---

®

a

**CaLthode:    Coated unipoteatial
**Envelope:  T151/2

Teat  Cond:   See  Test  Circuit

WARNING:   EecauBe  of the  nature  of the pin material,   extreme  care  should
bc  exercised when inserting the tube in or withdrawing the tube
from  a  Socket.    Pin  8traightenerB  Should not be  used.    (This
warning  Should  accompany  each tube. )

3.I                     Qualification                 Required for
Approval:                       JAN  Marking

4. 5                      Holding  period:            t=96 bour.

4.9.18.I.6      Carton  Drop:                   (d);  PackaLge
Group  I;
Carton Si8e  a

4.10.15           *Heater-Cathode            Ehk=  -100Vdc;               Ihk     :  ---          20HAdc
LeaLkage:                                            +50   Vdc

4.9. ZO. 3     **Vibration (I):                   No  voltages

4. 9. 20.4     **Vibration  (Z):                   No  voltages

4.9.20.6     **Fatique:

------         **Mechanical
Resonance:

4.10. 8               Heater  current:

------           tln8tantaneou8
Starting :

4.10.17. 2        I)C  Anode
Voltage:

toperatioa ( I):

•iinode  Delay
Time:

*Anode  Delay
Time  Drift:

*Time  Jittcr:

**Operatlon  ¢2) :

BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  MASSAcllusETTS
J`uNE  21,  1956

Emission:                         ik=20a(min. );                 egk    : ---          200  v
prr=60±107opp8;
tp =5 .  0± 10 %p8 ;
tr=0.  5H,s   (maJ{.  )
Note   16

Life  Test:                           Notes  9,17;                            t   :500          ---hr8.
Group a

Life  Tegt                            OperaLtion  (i);                  egy    :  ---           140  v
End point:                       I)  C  Anode

Voltage;                             Ebb   :  ---          250  Vdc
Time  Jitter                           tj     :---          0.02LLS

References  and notations  are  from  Military Specificatioa,
Electron  Tubes,   MIL-E-1C,   3  October  1955.

There  shaLll be  no  air  blast  directly on the  bulb  and no  tightly
fitting  sbield  should be  used which would  impede  free  air
circulation.

For  instantaneous  8taLrting  applicaLtions  where  plate  voltage  io
applied iBstantaneouBly,   the  pc)wer  Supply filter  design  Shall be
such that the  maximum permiaBible  epy i8  1000  v and  Bball   no.t
be  attained  in  -less  than  0. 04  geconda.

h pulsed operation,   the  peaLk  inverse  voltage  Shall not  exceed
500v  during  the  first  25Lis  after  the  pulse.

Driver pulse,   measured at  tube  Socket with  thyratron  grid dis-
connected;  egy=175v(min. ),   time  of  riBe=0. 5w8{max. ),   grid
p`ilBe  duration=2. OLLs  (min. ).     Impedance  of  drive  circuit=
1000  ohms  (max. ).

Retainer  Shall be  that which  is  Specified in  the  184-JAN  drawhg.

For  aLcceptaLnce  sampling  procedure  See  paragrapb  5. 2  of
inspection  in8tr`ictions  for  Electron  Tubes.

The  t`ibe  mount  ghaLll  exhibit  no  pronounced  rnechanicaLl  rei3-
onaLnce  below  loo  cps.

The  t`ibe  .hall be  te8ted ill  Te.t  Circuit  "J"  as  Bho`i/ti in
attached drawing.    TeBt4 performed at  repetition rate.  le..
than the  resonant  repetition rate  .hall be  made with a hold-off
diode  in the  chargiag  circuit.    Tbe  circuit  coni]tant8  |hall be
chosen  8o that at  epy=  I. Okv `inder  re8onant  charging condition.
dik/dt=400a/LL8(min. ),   ib=20a,   tp=O. 5rL!,   prr=5000ppe.     The
grid pulee  characteri8ticB  Shall  be  tp=2. OtiB  (max. ),   tr=0. 5H.
(min. ),   Driver lmpedance=1000  obm.  (Inin. ).

If     :                    2.OAac

epy= 1000v(min. ) ;
Notes  9,    10

Notes  9,11                       Ebb   :---          100Vdc

epy=l.3kv(min.);         egy    :--.          |3ov                    Notell:
Notes  9.    12

0peraLtion(I):                   Cad     :-..           O.6LLB                      Note   l2:
t=120  8ec;
Note   13

Note   13:

Anode  Delay                 Atad    : ---          O.15H8
Time;
NoteB  9.    14

epy=ZO0v(maL]c.)                 tj     :.-.        o.oit^8                     Note   l4:
NoteB  9.    15

This  Bhau be  the  first  teat  after  the holding period.    The  tube
Shall  operate  Satisfactorily ozi pueh button  Starting  within  3
attempts  when the  aziode  voltage  epy i.  applied to  the  tube
under  test  in  8ucb a  mamer  aLa  to  rise  froln  0  to  1000  v `within
0. 03  eec.    (The  filter  in the  rectifier  Bhall be  designed  6o that
epy reaches  at least 500v within  0, 015  sec. )    The  intervals
between  8ucce88ive  attempts  to  in8tanta]ieouBly Start tbe  tube
shall.1  not be  less  than  10  8econdB  nor  more  than  30  aecond®.
Any tube  failing to  Start within  3  attempts  win be  con8idered
a failure.

No  voltages  Shall be  applied to  tbe  grid or anode  of the  t`ibe
under test for at least  10  minutes prior to performing this  test.

The tube  Shall operate  continuously for five  minutes  without
evidence  of  arc-back,   anode heating  or  corona discharge.

Anode  Delay  Time  (tad)  -  a  time  interval between the point on
the  rising portion of the  grid pulse  which  iB  Z6% of the  maxi-
mum unloaded pulse  amplit`ide  and the  point where  anode  con-
duction takes  place.

During the  interval between  Z minutes  and 7  minutes  of tbe
Anode  Delay  Time  test,   the  change  in anode  delay time  (Atad)
relative  to  the  tad  value  observed on the  Anode  DelaLy  Time
test  Shall not  exceed tbe  specified value.

(over)



The  variation  in firing  time  (tj)  shall be  measured at 50% of
pulse  aLmplitude  and  Shall  not be  greater than the  a.mount
specified.

The  pBitive pulse  Shall bc  aLpplied to tbe  grid of the tube.
Measure  the  voltage  between  grid and cathode  2. 5LLe  (max )
after  the begirming of the  current pul®e.    Tbe  aLverage  voltage
ahall not rise  during tbc last four microaecond..    Plate floating.

Life  Test  Shall be  8hut  do`Irn  every ninety-Six (96)  hour.  for a
Sixty (60)  minute  interval.    Life  Tc.t .hall be  conducted with
tbe tube  in  a horizontal po8ition.

Ejor7on  viEw

BASE   CC)NNECTIC)^ls

F)llJ     I     -C;RID
2.  -CATHODE:
3  `   HEATER
4--HEf|JER
5  -lNJERNf*   CONIJECTION
a ` AroDE
r7  -ImERNF|L  CcjNNEC:TIciN

a_7_E  „4X.



Dimen.ion:        P er outlizic

Mounting Po.ition:   Any,   (Note  15)
Clapping:      Note  l6
Cooling:           Note  I 5

Rating e :               Ef
Unit® :                vac

Min. :              ~-.
Max. :             64  3t5%

-10%
6.3

TA
Oc

-50

+90

25±5;    See  Test  Circuit

3.I                      Qualificatioa
Approval,

4. 5                     Holding  period:

4.9.18.I.6     CartonDrop:

4.9.19.I     **Vibration  (I):

4.9.19.2     **VibraLtion  (2):

4.9.19.3       *Bump:

4.10. 8              Heater  current:

-----             7 In8tantaLneou8
Starting:

4.10.17.  2        DC  Anode
VoltaLge:

-----            70peration (I):

-----              *Anode  Dela.y
Time:

-----             *Anode Delay
Time  Drift:

-----             * Time  Jitter:

---- ~            ** Operation (2):

Required for  JAN
Ma.rking

t=96  hour8

(d);  Package
Group  I;
Carton Size P

No  Voltages;
F=  12cp8  to
F=  50cp8;
Notes  4.   5

F=  60cpB;
G=   10;
t=  30  8ec  (min. );
Note  5

Angle  =  Zoo,
Note  5

If   :  5.  50       6.  70Aac

epy=7000v(min. );
Notes  6.   1

Notes  6,   8                           Ebb:  ---          1500Vdc

epy=10.  Okv(min. );          egy:  ---           130v
Notes  6,   9

Operation  (1);                    lad:  ---          0. 6pB
t=1208ec;
Note  10

Anode  Delay               4 tad :  ---         0.15us
Time;
Note  11

epy=3. Okv(maLx.  );              tj   :  ---           0. OZp8
Notes  6,    12

a

a,
t=5.  Ohr6;
TAE90°C;

Note  6

ik=90a(-in. ) ;
prr=60±107opp8;
tpI5.Of10%p8,
tr:0. 5u8(mar. );
Note  13

BOJVIAC  LABORATORIES,  [NC.  -  BEVERLY,  JV`ASSACHuSETTS

rnA.ci+  10,  1055

Ref.                     Teat                                    Conditions                                 Min.          Max.

4.11.  4                Life  Test                           Operation  (I);               egy  :  ---              140v

Note  I:       In pulsed operation,   the peak inverse  voltage,   exclusive  of a
Spike  of  .  05jLi8  maLx.   duration,   Shall  not  exceed  2.  5kv  during  the
firgt  25jLi8   aLfter  the  pulse.

Note  Z:       Driver  pulse,   measured at tube  socket  with  thyratron grid dig-
connected;  egy=175v(min.  ),   time  of  rise:0.  5prs  (max, ),,  grid
pulse  duration=2. 0,iis  (min. ).    Impedance of  drive  circuit  =
1500  ohms  (max. ).

Note  3:       For  in8taatmeou8  starting  aLpplicationg  where  plate  voltage  i8
applied ingtantaneouBly,   the  power  Supply filter  de8ign Shall be
Ouch that  the  maximum permi88ible  epy iB  7000v and  Shall not
be  attaLined  in leB8  than  0.  04  seconds.

Note  4:        There  shall be  no  pronounced resonance  in the  Specified  range.

Note  5:        There  shall  be  no  evidence  of  8hort8  of any kind resulting from
this  test.

No,te  6:        The  tube  Shall be  tested in  Test Circuit  "J"  ag  Shown ia attaLched
drawing.     Tests  performed a,t  repetition  raLteB  leB8  than the
re8onint  repetition  raLte  Shall  be  made  with  a hold-off diode  in the
charging  circuit.     The  circuit con8tants  Shall  be  chosen  ®o  that
at  epy=8. Okv  under  re8oaant  charging  conditions  dik/dtaloooaL/pro
(min.),   ib=90a,   tp=0.  5±107ojlB,   prr=3000pp8.     The  gridpulse
chaLracteristics  Shall  be  tp=2. 0/ia  (max. ),   tr=O.  5ps  (min. ),   I)river
Impedance:1500ohma  (min, ).

WARNING:    Tbe8e  conditions  aLre  Specified  only  for  the  purpose
of determining  circuit  con8tantg.     The  actual  opera-
ting  voltaLgee  and repetition rate  for  each test  aLre
Specified  in the  conventional manner  under  the par-
ticular  conditioD8  or  under  the  generaLl test conditions,
a8  the  case  may be.

Note  7:        This  aha.Il be  the  fir8t teat  after  the  holding period.     The  tube
shaLll  operate  BaLtiBfactorily  on push button  Starting  within  3
attempts  when the  anode  voltage  epy i8  applied to  the  tube  under
teat in  Such  a marmer  aa  to  rise  from  0  to  7000v  within  0. 03
8ec.   (The filter  in the  rectifier  Shall be  desigried  so  that  epy
reaLcbe8  at  least  3500v  within  0. 015sec. )    The  intervals  between
8ucceo8ive  attempto  to  instaLntaneou81y  Btart  the  tube  Shall not  be
less  than  10  8econd8  nor  more  than  30  8econd6.    Any tube fail-
ing  to  start  within  3  aLttempt8  will  be  considered a. failure.

Note  8:        This  feet  Shall be  conducted  within  60  Seconds  after  the  Operation
(I)  test.

Note  9:        The  tube  8ball  operate  continuously for  five  minute®  wi-thout evi-
dence  of  arc-back or  anode heating.

Note  10:     Anode  I)Clay  Time  (taLd)  -a time  interval between  the  point on the
ri8ing portion  of the  grid pulse  `which i8  26% of  the rna-[imum un-
loaded pulse  amplitude  and the  point  where  anode  conduction
takes  place.

Note  11:     During  the  interval between  2 minutes  and 7 minutes  Of the  Anode
Delay  Time  test,   the  change  in  anode  dela.y  time  (4tad)  relative
to  the  tad value  observed oa the  Anode  Delay  Time  test  Shall not
exceed the  ®pecified value.

Note  lz:     The  variation in firing  time  (tj)  Shall be  rneaBured at  50% of pulse
amplitude  aLnd  Shall not be  greater  than the  amount  Specified.

Note  13:      The  positive  pulse  Shall be  aLpplied  to  the  gI.id  of  the  t`ibe.
Measure  the  voltage  betvireen  grid  and  cathode  Z.  5Lia  (max. )  aLfter
the  beginning  of the  current pul8e,    The  average  voltage  ohall
not rise  during the  la,at four  micro8econd6.    Plate  floating.

Note  14:     I.ire  Teat Shall be  abut  down every one-hundred (loo)  ho`Lr8  for
a  ®i](ty  (60)  minute  interval.    1.ire  Teat ehall be  cond`icted with
the tube  in a horizontal position.

Note  15:     The  tiibe  and ®ocket  Bhall be  completely immersed in oil  at  a
marimum alnbient temperaLt`ire of+}0° C.

(over)



BOITOM      VIEW

tl3l      BASE   CONNECTIONS

Pin  1-  Hoat®r
2-Cathode
3rfer la
4-Hoator  and  Cathode

top  lead  -Anode.

Ror, I)Inns long .
A ..d6u   o.D.   Max.
8 5/8  Rex,
CJ, .469 •.
giv 4®250 !thl ,
E3r+ .060   Dla.
F* 1 o 500 I)1a . ± .0 32
Gis .437
H" .060 Dla,J" .640 Dla.
KJ, •468
L* 3/t3
M 3/I.6 Mln®



®
ClaLmping,
Cooling:

Ratings,
Units:

MID.  :
Max. :

Test Cond:

Ratings:
Units:

Min. :
Max. :

Test  Cond:

Rating8:
UritB:

Min. :
Max. :

Test Cond:

Ef                 epy
Vac              kv

6.3±10%    8.0
---              Note  4

dik/dt
a/JIB

750

3.I                     Qualification                Required for  JAN
Appr oval:                       M arking

4. 5                    Holding  period:           t.96  hours

4.9.18.I.6     Carton  Drop:

4. 9.19.  I    **  Vibration:

4.9.19.3       *Bump:

4.10. 8               Heater  current:

-----            / In8tantaneou8
Starting:

4.10.17.  Z        DC  Anode
Voltage:

-----               4Qperation  (1):

-----             * Anode  Delay
Time:

-----             *Anode Delay
Time  Drift:

-----             * Time  Jitter:

-----            ** Operation  (2):

(d) ;  PaLckage
Group  I:
Carton Size a

No  Voltages;
Fl'  |Zcps  to
F=  50cp8:
Notes  7,   8

Angle  =  Zoo;
Note  8

If    :2.00       2.50Aac

epy=6000v(min. );
Notes  9,    10

Notes  9,11                         Ebb: ---          2000Vdc

epy=8. Okv(min. );           egy  :  ---           130v
Notes  9,   lz

Operation  (I);                   lad  :  ---          O. 6iis
t=120  §ec;
Note  13

Anode  Delay               Atad  : ---         0.15]ls
Ti-e;
Note  14

epy=4.  Okv(majc. );              tj   :  ---          0.  02AS
Notes  9,    15

t=5.  Ohrs;                                egy:  ---           130v
TA=9o°c;
Note  9

ik=35a(min. );                     egk :  ---           150v
prr=60il0%ppa;
tp= 5.  0± 10%us ;
tr=O.  Eprs(max. );
Note   16

Notes  9,17;                            t   :500          ---hrs.
Group D

Operation  (I);                   egy:  ---          140v
DC Anode
Voltage;                              Ebb  :  ---          3000Vdc
Time  Jitter                        tj    : ---         0. 04|18

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  JV`ASSACIlusETTS
MARCIl  10,  1955

Note  I:       ReferetLce.  and notation. are from Military Specification.  Elec-
trod Tube.,  MII„E-lB,   2 May  195Z.

Note  2:       Clamping ie  permi..it]le on th. b`ilb ln the area `p to  lln.  above
the ba.c  Of th. tube only.

Note  3:       Cooling Of the  anode  leaLd 1.  pernd.Eiiblc.    Thez.e  eLall bc  no air
blaL®t directly on the b`ilb.

Note 4:       For ini]tantaneoue  -tarting applicatione  whet. plaLte  voltage  i®
aLpplied in.tantaneously,  the power  .upply filter de®ign .hall be
Such  thaLt the  marim`im permil!®ible  epy ie  6000v and ahall not
be  attained in leBB  than 0. 04  BecondB,

Note  5:       h pulsed operation,   the peak invcr®e voltage,  excluaive of a
epikc  of 0. 05pre  max.   dul.aLtion,   Shall not  exceed  3. Okv during the
first  25p®  after  the  pul®e.

Note  6:       Driver  pul8e,   meaL8ured aLt t`ibe  Socket with  thyratron grid dig-
connected;  egy=175v(mill. ),   time  of  ri8e=O.  5prB  (max. ),   grid
pul8e  duration=Z. Qua  (min. ).    Impedance  of drive  circuit a
1500  ohms  (mzLx. ).

Note  7:        There  Shall be  no pronounced re8oDance  in the  Specified raLnge.

Note  8:        There  Shall be  no  evidence  of  ahorto  of any kind re8ulting from
this  test.

Note  9:        The  tube  Shall be  te8ted in  Test Circuit  ''J"  a8  Bho`rm in attacbed
drawing.    Te8t8  performed at repetition rateB  legs  than the
resonant repetition rate  Shall be made  with a hold-off diode  iD
the  charging  circuit.     The  circuit con8tant8  Shall be  chosen  Bo
that at epy=8. Okv under  resonant charging conditioaa,   dik/dt=
600a/pro  (min. ),   ib=40a,   tp=0. 25qu8,   prr:450Qpp8.     The  grid
pulse  characteri8tic8  8haLll be  tp:2. O)i8  (max. ),   tr=O.  5pr8  (min. ),
Driver  lmpedance=1500  ohms  (min. ).

WARNING:     rhe8e  conditions  are  Specified oaly for  tie purpose
of determining  circuit conBtantB.    The  aLct`lal opera-
ting voltages  and repetition I.ate for  each teat are
Specified in the  conventional manner under  the par-
tlcular  conditions  or under  the  general  test conditions,
aB  the  case inav be.

Note  10:     This  Shall be  the  first teat after  the holding period.    The  tube
Shall  operate  aati8factorily oa pu8h button  Btarting  within  3
attempts  when the  anode voltage  epy ie  applied to the  tube  under
test  ia  Ouch a marmer  ag  to rise  from  0  to  6000v within 0. 03
8ec.   (The  filter  in the  rectifier  Shall be  de.igned  8o  that  epy
reaLche8  aLt  least  3000v  within  0. 015  8ec. )    The  intervals  betweea
13ucceB8ive  attempts  to  in8tantaneouBly  Start the  t\ibe  Shall  not be
le8B  than  10  BecondB  nor  more  than  30  8econd8.    Any tube fail-
ing to Start within 3  atternpt8  win be  cai8idered a failure.

Note  11:     Thio  test  Shall be  conducted witbin 60  8econda  after  the  Operation
(I)  teat.

Note  12:     The  tube  Shall  operate  continuously for  five  minutes  without evi-
dence  of arc-back or  anode heaLting.

Note  13:     Anode  Dela.y  Time {tad)  -a time  interval between the  point on the
rising portion of the  grid pulse  which i8  26% of the maximum un-
loaded pulse  amplitude  and the point where  anode  conduction
takes  place.

Note  14:     During the  interval  betweea  3  minutes  and 7  miDute8  of the Anode
Delay Time test,   the change in  anode  delay time  (4 Cad)  relative
to  the  tad value  observed on the  Anode  DelaLy  Time  test  8baLll  not
exceed the  Specified value.

Note  15:     The  variation in firing  time  (tj)  Shall be  measured at  50% of pulse
amplitude  and  ghaLll  Dot be  greater  than the  amount  Specified.

Note  16:     The positive pulse  Shall be  applied to  the  grid of  the  tube.    Mea-
Sure  the  voltage  between grid and cathode  2.  5 pB  (max. )  aLfter  the
begirming  of the  current pulse.    The  average  voltage  shall  not  rise
during  the  last four  microBecond8.    Plate  floating.

Note  17:     Life  Test  Shall be  shut  down every ninety-Six  (96)  hours  for  a
Sixty  (60)  minute  interval.    Life  Test  shaJ.I  be  conducted with  the
tube  in a horizontal position.

(oyer)
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Riting a :        Ef            epy          epx          Ebb         Ec
UDit. :          Vac           kv             kv              V dc        Vac
MID.:            ------           5*epy      BOO          ---

Ida :        6. 3+5%      3. 0          3. 0            ......
-10%

4.9.19.I     t*Vibration:  (I)

t.9.19. Z    **VlbT.tion  (Z):

4. 9.19. 3         *B`rmrip:

4.10. 8              Heater current:

------          th.tantaneou.
Searting:

4.10.17.2        DC  Anode
Voltage,

topeTation ( I ) :

*Anod. Delay
Time:

*Anode I)elay
Time  Drift:

*Time  Jitter:

*rtycration (z) :

Ei]

rtyeration (3) :

**aperation (4) :

EmiBBion:

(d);  Package
Group  I;
Carton Size  J

No voltages ;
F=  1Z  cp8  to
F=  50cp8;
Note  7,   8

F=50cp. ;
G=10  ;
t=30  .ec. (min. );
No,e  8

iingle=zoO;
Note  8

epy=3000v  (min. );
Note,  9.   10

Note,  9.11

cpy=4. Okv(min. ) ;
Notes  ,.   IZ

operaLtion  ( i);
t=120  Bec;
Note  13

haode Delay
Time;  Note  14

epy=l. 5kv(mar. );
Notc8  9,    15

c=5. 0  hr6.
TA=9o°c;
Note  9

t=5. Omin.
NoteB  9,    18

t=5. 0  br®.
Note®  9,    18

ik=35a(min. ) ;
prr=60±10%pp8;
tp=5.  O=10%we;
tr=O. 5w.a(mall  );
Note  16

BOAA^C  L^BOR^TORIES,  lNC.  -  BEVERLY,  WIASS^CllLISETTS
luHI 2'.  |9S®

Ref.                    Teat                                   Conditione                                   Min.       Max.

4.11                      Life  Teat:                           Notes  9.17;                            t   :500          ---hr8.
Group  a

4.11.4                Life  Test                           OperatioD  (1);                 egy    :---          140  v

egk    :---15ov                      Not®15:

Note  16:

In pulsed operation,  the peak inver8e voltage,   exclusive of a
Spike  of 0. 05Ha  lnax.   duration.   8hau not  exceed  I. 5  kv during
the  firgt  25LL8  after  the  pul8e.

Driver pul8e,   measured at tube  Socket with thyratron grid
di8connectcd;  egy=175v(min. ).   time  of  ri8e=O. 5tLB(max. ),
grid pulse  duration=2. OrL8(min. )   Impedance  of drive  circuit-
1500  ohms  (ma]L ).

There  Bhall be  no pronounced re®onance  in the  epccified  range.

There  Shall be  no  evidence  of  Bhorte  of any kind  reB`iltit}g from
this  teat.

Tbe  t`ibe  Shall be  te8ted in  Test  Circuit  ''J"  a8  fiho`]rn in
attached dra`iring.    Te8t8  performed at repetition  I'aLte8  1e8e
than the  resonant  repetition rate  ehall be  made with a bold-off
diode in tbc  charging circuit.    Tbe  circuit con8tante  8hall be
choBen  oo  tha¢ a¢  epy=3. Okv `inder      rceonant charging conditiozi.,
dik/dt=750a/ti8(min. ),   ib=35a,   tp=0.5LLa.   prr=3000pp8.     The
grid p`ilee  chal`acteriotic8  .hall  be  tp=2. OtL8  (max. ).   tr=O. Spa
(min.I.   Driver Impedance=1500  ohme  (min. ).

WARNING:   The8e  condition.  are  8pecificd ozily tor  the purpo.e
of determining circuit coneta]ita.    The act`ial operating voltaLge8
and repetition  rate for  each tee. are  .pecified in the  con-
ventional manner under the particular conditions  or under
the  gen.ral teat condi¢ion.  ae the  ca.8e  may be.

This  Shall   be  the flret teat after the holding period.    The t`ibe
ehall operaLte  atiefactorily on pu®h button .tarting within 3
attempt®  when the  anode  volta.ge  epy ie  applied to  the  t`ibe
`indeT teet in  Ouch a lnarmer a®  to  rise from  0  to  3000  v within
0. 03  8ec.    (the  filter in the  rectifier  ahall be  designed ®o  that
epy  reaches  at least  1500v within 0. 015  Bec. )   Tbe  intervals
between  aucce83ive  attcmpt8  to  inetantaneoo81y  Btart the  t`ibe
Shall not be  le88  than  10  .econd8  not.  more  than  30  8econd..
Any t`ibe failing to Star. within 3  attempt. will be  coneidcred
aL  failure.

This  teBt  Shall bc  coziducted within  60  eccond€  alter the
Operation{ I)  teat.

The  tube  8haL11  operate  continuously for five  minutes  without
evidence  of arc-back or anode heaLting.

Anode  DelaLy  Time  (tad)  -  a time  interval between the  point on
the  rising portion of the  grid pul.e which ia  26% Of the mari-
mum `inloaded pulse amplit`ide and the point where  aLnode
conduction take8 place.

Diring the  interval be`twoen 2 Ininutee  and 7 minutes  of the
Anode  Delay  Time  t.Eit,  the  change  ln anode  delay time  (Atad)
relative  to the  tad vaLlue obBerved on tbe  Anode  Delay Time
test  .hall not e][cecd the  Bpecified value.

The  variation in firing tizne (tj)  Bhall be measured at 50% o£
pul.e amplit`ide and .hall not tie greater than tbe amount
•pccifled.

The po.itive p`ilee ehall be applied to the  grid of the tube.
Mea.ure the voltage between  grid and cathode  Z. 5H8(max. )
after the begizLning Of the  current pul.e.    The  average voltage
•hall I)ot I'i.. d`Iring th. la.¢ £o`ir znicro.®conde,    Plate

(oyer)



Note  l7:            Life  Teat  Shall be  ®hut do`m  every ninety-Six  (96)  hours  for a
oixty  (60)  minute  interval.    Life  Teat  ®haLll be  conducted with
the t`ibe  in  a horizontal po8ltion.

Note  18:           The  tube  ®hall operate  Satisfactorily  in an evacuated  chamber
in  which the pressure  does  not exceed  70mm Hg  absolute.

4

a

I

I

I

I

I

Th
a



A
Appllcatlon :   rcea::8?e£Lfrv:I:#¥  :::V±iina3eh±#u=::::t±°n

Dlmenslons :       Per  outline

8T]u£3±¥g:pO8it±:€:]Ir
Cooling:              Note  4

Ratings :      Ef            ew
UnltB :       Vac            kv

:i,:i,T-3 3'0
Note   3

Test  cond:     6.3            3.0

rest  cord:    ------

Ratings:       epy  x  prr.  x  lb
Units :

Mln' :
Max . i 0.3  x  lo9

*Icathode:  Coated  Unlpotentlal
**Envelope :   T.-8

::8. ::#8t
---    750

leo    ---

Ref .                   Test                                Condltlons

3.I                  Quallflcatlon          Required  for  JAN
Approval :                    Marking

4.5                     Holding  per.iod:       t=96  hours

4.9.18.1.6     Carton  Drop:               To  be
8peclfled

4.9.19.1    "Vlbratlon   (i) :         No  voltages;
F=   12cps   to

E:t:ScB:;6

4.9.19.2     **VibI.ation   (2) :          F=   50cps;

::t:8:see,min.,;

4.9.19.3        #Bump:                                  N?§%:e6-2°°;

4.10.8             Heater  curr.ent :

-----        ts¥=::ka?eous

4.10.17.2 cO   Anode
Voltage :

toperat,ion  (i) :

*Jinode  Delay
Time :

*Anode  Delay
Tine  Drift :

I.Tine  Jltter :

**Operatlon   (2) :

Fmlsslon:

ty.i|                 I,1fe  rest:

4.11.4             Life  Test
md  Point:

;g¥:3o?gv6min.),

Notes   7,   9

epy-4 . Okv (min . ) ;
Notes  7,   10

Operation   (1) j
t=120sec;
Note   11

Anode  Delay
Tine ;
Note  12

epy= I . 5kv (max . ) ;
Notes   7,   13

t.5 ' Ohrs ;
TA|9o° a ;
Note  7

;ri;i!it##;;
Notes  7,   15;
Group  D

38e=:::n(I);
VO1tage;
Time  Jitter

If :2.0          2.5Aac

Ebb : ---          300Vdc

e8y:---          130v

tad:---         0.6,s

4 bad:---          O.15+a

tj:---         0.Oaps

egy :---          130v

egk:---         150v

t :200        ---hrs.

egy:---          14Ov
Ebb : ---          750Vdc

tj :---         O.04,s

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  MASSACIJuSETTS

AUGust  19,  11954

Note  1:       in  pulsed  operatic)n,   the  peak  inverse  voltage,   ex-

:i:::¥ei33oav:!±ged3£±;85fh:E¥;td8a;:°nalt::a:±enot
pulse .

Note  2:       mlver  pulse,  measuI'ed  at  tube  base  with  thyTatron

!¥a!;:¥rs:§!:a;]§go:!E:t;i#!i±::,?fr±s:a3;:%s
Note  3:       For  instantaneous  starting  a.ppllcatlon8  where  plat;e

voltage  ls  applied  instantaneously,   the  power  supply
filter  design  shall  be  such  that  the  maximum  per-

T:::1::=ne8Yo£Ss3:8£d:.and  Shall  not  be  attained  in

Note  4!      Cooling  of  the  ant)de  lead  ls  pemisslble,   but  there
aha.1l  be  no  a.1r  blast  directly  on  the  bult].

Note  5:       There  shall  be  no  pronounced  resonar.ce  ln  the  specl-
fled  range.

Note  6:       There  shall  be  no  evidence  of  shorts  of  a.ny  kind
I.esultlng  fr.om  this  test.

Note  7:       The   tube  shall  be  tested  ln  Test  Clilcult   "J"   as   shown
ln  attached  drawing.     Tests  pepfomed  at  repetition
rates  less  than  the  I`esonant  repetition  rate  shall
be  made  with  a.  hold-off  diode  ln  the  chaI`glng  clrcult
The  circuit  constants  shall  be  chosen  so  that  at
epy-3.Okv  underi  resonant  charging  conditions,

i::7:i::;g:2!:i::::i:::::i::::i:g:Of:¥t
:ife8fi;i:tfi::i:C*a::i:::i§:£;c§::;;2!*:!E:#::in:h:''

purpose  of  determlnlng  circuit  constants.
The  actual  operating  voltage  and  repetition
rates  for  each  test  ls  specified  in  the  cc)n-
ventlonal  manner.  under  the  particular  condi-
tions  or  underi  the  general  test  condlt;ions,
as   the  case  may  be.

Note  8:       This  shall  be  the  fir.st  t,est  after  the  holding  period.
The  tube  shall  operate  satisfactorily  o`.1  push  button
starting  wit,hln  3  attempts  when  the  anode  voltage
epy,  is  applied  to   the  tube  under  t;est   in  such  a  manner
as   to  rise   from  0  to   3000v  wlthln  0.03  see.   (The   fllteri

:::::s:e=;5::e:i:E::Lo?8L9e::8?jdTsh°etLhnatterevpay]srebaecthweesen
successive  attempts  to  instantaneously  start  the  tube
shall  not  be  less  than  10  seconds  nor  more  than  30
seconds.     Any  tube  failing  to  Start  wlthln  3  attempts
will  be  considered  a  failure.

Note   9:       This   test   shall  be  conducted  within  60  seconds  after
the  Operation   (i)   test.

Note  10:     The   tube  shall  operate  continuously  I.or  five  minutes
withoiit  evidence  of  arc-back  or  anode  heating.

Note   11:     Anode  Delay  Time   (tad)   -a   time   inter'val   between  the

E8#f°€h:h:a:i::8uE:::::3  ::i::ea£:i:tE::S:n¥h:i: 1S
point  where  anode  conduction  takes  place.

Note  12:     I)uring  the   inter.val  between   3  minutes  and  7  minutes  of

:±:eAn¢°€:dye::¥a:#:  t:S€iet€:dc3::§:  :Es:::::  ::I:Xe
Anc)de  Delay  Time   test   sha,11   not   exceed   the   specified
va,|ue ,

Note  |3 :    588;?  ::r:::::n±3|#:::ga:dim:h|:!' n:?a!:  =e::::u::Snat
the  alnount   specified.

Note  14:     The  positive  pulse  shall  be  applied  to  the  grid  of  the
tube.     Measure     the  voltage  bet;ween  grid  and  cathode

ai:,u:{:rexa;!:::::g:h:h::EL:::n:1:::h=L#r:i:tL:::a:Sup
micr.oseconds.     Plate  floating.

Not;e  15:     I,1fe  test  shall  be  operated  with  the  tube  ln  a  horlzonta]
position.

Note  L6:     !_±_a#n8b::ep€£:L£::-:1:f°€h:h;uE:1:n:;.the  area  uP  t°

Note  17:     References  and  notations  are  from  Mllltal'y  Speciflcatlon,
Electron  Tubes,   NIL-E-1B,   2  May  1952.

2?rok:3:%??:
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Dlpemlonel     Per  outllce

#¥±¥tpo.1£:::!L6Any
ooollng:           Note  4

mtlnge ,      Ef
tnt, i     Vac
mzL£,---
ut.:     6.3#*

I,,t  Cond'

a.ting.,
Unltel
inn.ifu,:

6?¥

•*C&thoa. I   Co.ted  Utilpo€ontl&l
•.Ebvolope.    I-12

::8.:!ypeqt
---    750

to.t  condl    ---------         120    ---
R'ting"     'py z-!=Jz ib   !!

U#::     o.3z-;6§-        ;58

e,t  Cone, ---- I  See  le.¢  Clro`ilt

A.i .             bL!±                       Condl€1on.                  £±±      E±
3.1                a)I.llflo.tlon        R.qulroa  for.lH         ------

^pproTtl I                    NLriElng

•.5                 Holding  perlo4!      t|96  hour.

1.9.18.I.6    C&rt®n  Dropi

Hvlbzetlonl

19,19,3    -I

•.10.8          I..t.I c`iraen€ I
---.-, 8¥i=ng¥Oue

•.10.17.2       ce  Azt®a®
Oltxp!

---          +OperctlozL  (I).

-e Delay1p,

-a Delay
•he Drift.

~ ----          qlle  Jltt®z,,

---        rgp.melon (2) I

",,1Ozll

a

EiE!

1a±ipp:?try
Cutoa S1.. I
P®  Voltnoe'

;:a:8#;!p:?

:;#;;(#.,,
It%:.6=  aeo,

Ifl2.O

;%:3O#6nn.);        ---
Pot.e  7,  9              Ebt)I---

33i.i.?PIFn.) , .8' ,---

BOMAC  LABORATORIES,  INC.  -  BEVERLY,  JVLASSACHuSETTS
DECEAABEft  19,   1955

»ot®  3:    For  lnetent.beo`ie  .I.rtlng  .I)pll®.tl®n.  vh®re  ple¢®
voltage  1.  appll®d  ln.tant-a.o`iely,  th.  pov®r  .uppl7
filter a®.1gr  .h.1l I)a  .uoh  th.€  th.  n=1mn per-
#::1:k®8?a;..:o¥nd:.ul .tml act to &t¢alaea in

Hot.  4!    Cooling  of  €he  anode  I.ed  1.  per.1..1bl.,  bu€  ¢h.I-
•h.ll  b®  no  &1r bl..¢  dlztotly  on ¢b.  .`ilb.

Hot.  5i    Vlbr.te  oee®  .long  . llae  nob.I  to  th. -.1n all.  of
the  tube.     Thoro  .h.ll  b®  tio  pzionouno.a  re®onano®  1n
¢h®  fip®olfl®d  range.

Hot.  6i    "®z-  eh.11  be  co  .vla®no®  of  .h®r¢.  of  any  l[1nd  I.-
•ultlng  fred  thlB  to.€.

Hot.  7:    The  tube  .h.ll  I.  te.t.a  lli te.¢  01zreult  "J"  ae  .horn
ft::t::::dt=':¥.re::=tpez.Ti:#o:trr€r:#!nto
#ec::t:1:::kd;:i:ea:#:L£Eet:£o:¥:n§h::ro.¥¢.

¥i!ifi¥T¥:::£¥#g¥:i¥¥F¥?ftiE;i;!¥,:
puxpoBe  of  detendnlng  olzioult  oonetan€..
#:e:cz#e:r;I:::¥±:o:¥:f#ir:¥£:t:::.
venclonal  banner under  the  perilcular  oondl-
tloae  or  `inder  the  general  t®fit  oondltloco,
ae  tbe  caeo  zany  I)e.

Note  8!    Thl8  Bh411  be  the  flret  tee€  after  the  holding  p®rlod.
The  tube  Bh&11  opezi.te  Batlaf&o¢orlly  on  p`iah  tiutton

:3yarLt,:ng&p;±!::nt3:i:e=u::V#:rt#Brfnee:::t:ginr
aB  to  rlBo  from  0  to  3000v  ilthln  0.03  8ec.     ("e

i:::i:B±:tt±:a::a:;f#rv:€£::8:o:;a:g:??.e3h:h::t:£:
vale  between  eucceefilve  at¢epte  to  lnetantazieou81y
Btart  ¢he  tube  Shall  not  t7e  leBB  than  10  BoconaB  nor

r::t:ifa33±£:C33d:6"#:*:be; ;£:i¥. to atut ,ithin
N°t®  9!     :£:®o3:::t:oP:l{L}e€::B?uotea  Vlthln  60  8econde  af¢er

2.5fro           Not.10:  "e  tube  Bhell  oP®rato  contlnuou.1y  for  five  ulnut®evlthout  evldonoe  of  arc-t>.ck  or  anode  heetlng.

N`o¢e  11:  Anode  Delay  Ilne  (tea)  -  a  tire  lnt.rvtl  tro..ecn  the
3cove                      #n:fogn:hkrEL¥uE:a::3 3L::®ag±:tHt.i:hS£: Le

I)olnt  There  anode  conduction  takes  place.
L3°'                 Note  12:  During  the  lnterv&l  botveen  3  nlnute8  and  7  zDlnuteB  of

€!=ArA::dpeka¥&:±=€:a€iet€:dc3¥v::3seen£::::L%e
Anode  Delay  Tine  tebt  ®hall  not  exceed  the  8peclfled
va.Ice ,

Notel3::%::p::::Ape+i::::i¥ai+h#±)n:ttlb::=#::u#±''

Note  14:  "e  poBltlve  pulBe  8haL11  be  applied  to  the  grid  of  the

::!friS¥iT#:::X:£#L=i#r:i::£:==:;;::£::;ur
Blcz`o8econdB.     Plate  floating.

NO¢®i5:ii:rfi:£§Ei!:f#:##¥:;i:;i::;:£u::::Ervk:::;:

N°€®  16:  g:=:Set:82peL#:::::etfg #; ::a:heandb!:: :u±§.1n the

Hate  17:  Roferenoe8  and  notatlope  ere  from  [111t&ry  Sp®clflc®tlon,
Electron "be.,  XII,-E-1B,  2  my  1952.

(owe,)

Opemtl®n  (1);       ¢ed!---           O.®i.

;5:ri:a,
Anode  I)Clay        A t.Ai---          O.15;I.
Ilae;
Ho¢e   12

3:g::.?rir.)I   tJ ,---       O.qu

3j5j6ng?;               ®eyl---         i30,
Hot®   7

§ij;rf€±rd#!;;   ockl---       i5ov
1.11               uf.  to.tl                rotce  7,15;              ¢:500          ---hre.

Group  D

1.I"        ¥.,#::,            3tpeE£:a(I);    Sg:::=       #%do

:2::a5:tter           tJ!--        o.o4'|.
ro€e  11     It)  pul8oa  opemtlon,  the  peal[  1nv®zt.e  voltage,  ezcluelv.

3;o8::#::ingg:t;eB#in:uEti:nil:e¥L:h.ro:u::::®a
rote2!§!i:ii|!;§£LiEi.ir¥?Sn:Lrn?;¥®¥rhri:¥¥rod!#:?,
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BOMAC  LABORATORIES,  lNC.  -  BEVERLY,  JVLASSAcllusETTS
JANUARY  31.  11956

Dimensions :          Per  o`itline

Mounting  Position:    Any,   (Note
Clamping:             Note   l6
Cooling:                    Note   15

15)    **Cathode:    Coated  unipotential
**Envelope:    T-12

Alt.            Ib                tk         dik/dt
ft.                mAdc        sec.    a/us

2.ox           lo9 /90

25+5;  See  Test  Circuit

Ref.                       Test

3.I                       Qualification
Approval,

4.  5                        Holding  period:

4.9.18.I.6      Carton  Drop:

4   9.19.  I      **Vibration  (I):

Conditions                                     Min.        MaLx.

Required for
JAN  Marking

t.96 hours

(d);   Package
Group   I;
Carton  Size  P

No  Voltages;
F= 10cp8  to
F=60cpg;  9  g
Notes  4, 5

4.9.19.2     +*Vibration  (2F            F=60  to  500  CPB  @  5g
F.500  to  1200  cp8  @  3g
T.30  eec  (mint;
Note  5

4.10. 8               Heater  current:

-----             1 Instantaneous
Starting:

4.10.17.2         I)C  Anode
Voltage:

•-..-             + Operation  (I):

-----              *Anode  Delay
Time:

-----           *::i:eDDreii::y

-----               *Time  Ji,ter:

-----             **Operation  (2):

If:  5.50           6.70Aac

epy=7000v(min.  );
Notes  6. T

Notes  6,   8                           Ebb:  ---            1500  Vdc

epy=10.Okv(min.);           egy:       ---           130v
Notes  6,   9

Operation  (I);                      tad:       ---           0.6LuS
t= 120  sec;
Note   10

Anode  Delay                   4tad:    ---            0.15)19
Time:
Note   11
epy=3.  Okv  (max.  );             tj:      ---             0.02)is
Notes  6,   12

t=5.0      hr8;
TA-900c;
Note  6

ik=90a(min.  );

prr = 60 + 10%pp8 ;
tp=5.0±10%prs,
tr.O.  5pB  (max.  );
Note   13

Operation  (.I);
Dc iinodc
Voltage;

In pulBed operation,  the  peak  inverse  voltage,  exclusive  of a
Spike  of  . 05 p®  max.   duration,   8hall not exceed 2. 5kv during
the  firet  25 pro after  tbe  p`ilBe.

I)river  pulse,  measured at tube  Socket witb tbyratron grid
disconnected;  egy=175v(Inin.  ),   tilne  of  rise  =0. 5ji8  (Inax. ),
grid pulse  duration  =2. Opr€  (min.  ).     inpedance  of  drive  circuit=_
1500  ohms  (max.  ).

For  inotantaneou8  Starting applications  where  plate  voltaLge
i8  applied in8tantaneou81y,  the  power  Supply filter  design
shall  be  Such thaLt  the  maximum permi88ible  epy  is  7000v and
Shall  not  be  attained  in  le8B  than  0. 04  8econd8.

There  Shall  be  no  pronounced resonance  in the  specified
range.

There  Shall  be  no  evidence  of  8hortB  of  aLny kind  resulting  from
this  teat.

The  tube  Shall  be  tegted in  Test  Circuit  "J']  a8  Shown in  attach-
ed drawing.    Te8t8  performed at  repetition  rates  le88  than
the  resonant  repetition  rate  Shall  be  made  with  a hold-off
diode  in the  charging  circuit.     The  c:ircuit  congtant6  shall  be
chosen  8o  that aLt  epy-8. 0 kv under  resonant  charging  con-
ditions  dik/dt:1000a/u8(min. ),   ib=90aL,   tp-0. 5tl0%pB,
prr.3000ppB.    The  grid pulse  characteristics  shall  by tp.
2. OuB  (max. ),   tr-0. 5p8  (min. ),   Driver  lmpedanceg 1500  ohms
(min.  ).

WARNING:      These  conditions  aLre  specified  only  for  the
Purpose  of  determining  circuit  congtaLnt9.     The
actual  operating voltages  and  repetition  raLte
for  each test are  gpecified in the  conventional
manner  \inder  the  particular  conditions  or  under
the  general  test  coDditions,   as  the  case  may be   .

This  Shall  be  the  first test  after  the  holding period.     The
tube  shaLll  operate  Satisfactorily  on  push  button  starting
within  3  attempts  when the  anode  voltage  epy  is  applied to
the  tube  under  test  in  such a  rnaLnner  as  to  rise  froln a  to
7000v  within  0. 03  see.     (The  filter  in  the  rectifier  shall  be
designed  so  that  epy  reaches  at  least  3500v  within  0. 015
eec. )   The  intervals  between  successive  attempts  to  in-
stantaneously  Start the  tube  shall  not be  less  than  10  8econdg
nor  more  than  30  seconds.    Any tube  falling to  Start with-
in  3  attempts  will  be  considered a  failure.

This  test  shall  be  conducted within  60  Seconds  after  the
Operation  (I)  test.

The  tube  shall  operate  continuously for  five  minutes  without
evidence  of arc-back  or  anode  heating.

Anode  Delay Time  (tad)  -  a  time  interval  between  the  point on
the  rising  portion  of the  grid pulse  which  iB  26%  of the  maxi-
mum unloaded pulse  amplitude  and the  point where  anode
conduction  takes  plaLce.

During  the  interval  between  2  minutes  aLnd  7  minutes  of the
Anode  Delay  Time  test,   the  change  in anode  delay time  qtad)
relative  to  the  tad  value  observed on  the  Anode  Delay'fime
test  Shall  not exceed the  specified value.

The   variation  in firing  time  (tj)  shaLll  be  measured at  50%  of
pulse  amplitude  and  Shall not be  greater  than the  amo`int
specified.

The  positive  p`ilBe  aha,11  be  aLpplied  to  the  grid of   the  tube.
Measure  the  voltage  between  grid aLnd cathode  2. 5ps  (max. )
after  the  t)egining  of the  current  pulse.    The  average  voltage
shall not  rise  during the  last four  microBecond8.    Plate
floating.

Life  Tegt  shaLll  be  shut  down  every one-hundred  (loo)  hours
for  a  sixty  (60)  minute  interval.    Life  Test  shall  be  conduct-
ed with the  tube  in a  horizontal  position.

The  tube  and  Socket  Shall  be  completely immersed in oil at
a  maLximum ambient temperature  of  /90°C.

(over)



Note   19:

ILJ
I

COIioR   COI)EI)   FIBER   GLASS
INSUI,TED  IEADS.

BIACK-   Heater.
BI,UB  -  Heater   and  Cathc)de
RED     -  Cathode
GRIN-  Grid
Bare  Top  Lead   -  Anode

ef, Dinens ions .
A 1/4  Min.
a 3/8 .ur,
C+ 3.00  Mln.
pe 3-7/8  m=,
E I-5/4  MID.

|encth-
F4, 1.500  Dla-±.032r# - 4 .17
H3er .060  Dla.J" O¢u  I)|a,

®46t'
M •Z60   0.D.   Ithx.

Pin  Locating  Dimple
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