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SERVICES VALVE TEST LABORATORY

VALVE ELECTRONIC

CV 50I8

Specification 4D/CV.5018 incorporating MIL-E-1/800B

Issue No. 2 dated L4.8.61.

To be read in conjunction with K.1006.

SECURITY

e ———

SPECN. VALVE

Unclassified | Unclassified

TYPE OF VALVE

and integral magnet.

Magnetron, pulsed, fixed frequency

MARKING
See K.1001/4

CATHODE Indirectly heated .
- Additional marking 4J52A
ENVELOPE Metal-glass
PROTOTYPE LJI52A
RATTNGS CONNECT IONS
- NOTE
Heater voltage nominal (V) 12,6 | A See drawing on page 5.
Heater current nominal (a) 2.2
Operating frequency nominal (Mc/s)| 9345
to
9405 DIMENSIONS
Max. pulse voltage () 16
See drawing on e S5e
Max. pulse current (4) 15 g pag
Max., mean input power (W) 24,0 B
Max. pulse length (/:s) 5.0
Max. freguency pulling (Mc/8) 13 MOUNTING POSITION
Any
NOTES

A.

B.

For warm—up time and heater voltage on standby and during operation see

Note 4 on page 3.

Sufficient cooling air (e.ge 15 cu. ft./min. at N.T.P.) shall be directed
at the cooling fins to prevent the anode temperature exceeding 100°C.




CV50I8

INDIVIDUAL MILITARY SPECIFICATION SHEET

ELECTRON TUBE, MAGNETRON, PULSE

MIL-E-1/800B
23 August 1955
SUPERSEDING
MIL-E-1/800A
5 April 1955

JAN-4J52A

This specification sheet forms a part of the latest issue of Military Specification MIL-E-1.

Description: Magnetron, Pulse, 9375Mc Nominal Fixed Frequency, 70kw Nominal Peak Power Output, Permanent Magnet, Air Cooled

Ratings: (Note 1) Anode Cathode
Parameter Ef (Note 4) if tk T VSWR Altitude Bushing T
Units v a sec °c mm Hg °C
Absolute
Maximum: 14 10 - 150 1.5:1 --- 175
(surge)
Minimum: --- - 90 -55 -— 500 -55
Note 5 Note 5
Design
Ratings: (Note 2) Storage
Parameter Ef ib Pi tp Ambient
Units a Watts us °C tp rrv (Note 3)
Maximum: Note 4 15 240 5.0 #85 us kv/us
Minimum: Note 4 12 -— - -55 Min. Min. Max.
0.4 120 180
1.0 100 150
4.5 70 100

he following tests shall be performed.

or the purposes of inspection, use applicable paraqraphs of MIL-E-1 and Inspection Instructions for Electron Tubes.
or_miscellaneous requirements, see Paraqraph 3.3, Inspection Instructions for Electron Tubes.
Insp.
Level LIMITS
ef. Test Conditions JAQL(® | or |Sym. Units
Code Min. |LAL |Bogie | UAL [Max. |ALD
Qualification Approval Tests
3.1 Qualification Approval: Required for JAN Mark- -— - -—- -— -—- - —— _— ———
ing
--- Vibration: Osc. (1):G=10:F=50 to 500;{ --- - AF: | === | === | === | === |20.5 | === | Mc
varied over complete
range in not less than
5 minutes at uniform
rate, Note 18
--- Shock: No voltages; 50G;4ms --- -—- O R I I -—
duration, Note 6
--- Input Capacitance: Measured between -—- --- Cin: |10.0 --- -— --- |14.0 --- uuf
cathode terminal
and mounting plate
-—- Phase of Sink: Osc(1); Note 12 -—- --- | Dist: |0.26 - -—- --- 10.40 | --- | Ag
4.9.14 Temperature Coeffi- Osc(l);Anode Temp=70° -— --- AF/A°C: | --- - --- --- |0.25 -— Mc/°C
cient: to 100°C at reference
point
4.9.15 Low Temperature Osc(1);tk=90(max) J— _— -— - -— -— _— _—
Operation: Stability, Note 11 R I £V X1 i RGN 1| -——-| %
Stability, Note 19 --- --= |M.P.:| --- -—- - -— 5| -—- | %
14.16.1 Air Cooling: Osc(1); Note 13 - -— AT --- ——- _— U 50 — °c
14.9.12 Low Pressure Opera- Osc. (2);Pressure 500mm| --- J— — _— - ——- ——— —
tion: Hg Absolute; Note 16
Measurements Acceptance Tests Part 1 (Note 21)| (Generally considered as Production Tests}
1.5 Holding Period: t=168 hours -— -— -— -— - -— ——- -
.9.2 Dimensions: Per Outline -— -— -— - -—- [ESSS -—
14.9.13 Pressurizing: 40-45 p.s. i. .65 g - —- — - -— ———
absolute;
input and output
assemblies
14.10.8 Heater Current: Ef=12. 6V;tk=180 (min.) .65 I ¥:| 2.0 - -— - 2.4 f— A
Page 1 of § JAN-4J52A




MIL-E-1/800B
23 August 1955

CV 5018

Insp.
Level LIMITS
ef. Test Conditions AQL(®| or |Sym. Units
Code Min. |LAL |Bogie [UAL | Max. JALD
K.16.3 |Oscillation (1): Notes 4, 7and 8
4.16.3.2 Heater: Ef=12. 6V for tk=80 -— -—— _— —_— — — —— - — “~
(max. );Ef=9. 1V for
test
14.16.3.3 Pulse Characteristics: tp=0. 4+ 0. 05; -— - _— -— _— -— -— _— —
Du=0. 00085;rrv=170+15
kv/us; Note 3
4.16.3. 4 Average Anode Current: Ib=9.8mAdc -— -— - -— _— -— - -— -
M4.16.3.7 Spectrum M e- Measu ts shall be .85 hed —— ——— _— -— - _— —
ments: made at 11a and 15a;
Notes 9 and 10
Minor Lobes: .85 I |Ratio: | 8.0 | === | coc | com | oo | --- db *
R. F. Bandwidth: .85 I AF: | --- -——- ——- | -] 2.0 |--- Mc
tp
- Stability: Note 11 .65 M.P.:| --- -— — ---]0.25 —_— %
4.16. 5 Pulling Factor: .65 AF: | === ee= | === | === ]13.0 |--- Mc
4.16.3 |Oscillation (2):
4.16. 3.2 Heater: Ef=12. 6V for tk= -— -— -— - PRV -— -— -
90 (max. );Ef=7.9V
for test
4.16.3.3 Pulse Characteristics: tp=5. 0£0. 5us;Du=0. 001; -—- ——| - (R [T e [RONP N [
rrv=110+10 kv /us;
Note 3
K.16.3. 4 Average Anode Current: Ib=15mAdc -— -— -— -— -— -— - -— _—
K.10.7.3 Frequency: Anode Temp. at .85 I F: | 9350 -— --- --- | 9400 --- Mc =
reference point = +
100+10°C
H.16.3.5 Pulse Voltage: .65 I epy: 14 EECI BT -— 16 -—- kv
4.16.3.6.1 Power Output: within t=100 .85 Po: 70 | === | === | --- _— w
4.16.3.7 Spectrum Measure- Measurements shall be .85 hig -— _— - - _— —— —
ments: made at 12a & 15a;
Notes 9 and 10
Minor Lobes: .85 O Ratio: | 6.0 | === | === | === | === [--- db
R. F. Bandwidth: .85 I AF: | === -— _— -——— 2.5 ——- Mc
tp
K.16.6 Pushing Factor: ib=12a to 15a .85 I AF: | === - - — 0.5 _— Mc/am;
== 1Stability (1): Notes 11 and 14 .85 M.P.: | --- ——— - - ]0.25 _— %
Measurements Acceptance Tests Part 2 (Generally considered as Design Tests
f-== Vibration: Heater voltage only; 6.5 IA - ——— -— — _— R _—
G=15;F=60;duration
15 minutes;No heater-
cathode or cathode-anode|
shorts during test;
Note 18
1Shelf Life: t=90 days;Osc(2);Note 20 -— -—- -—- | --- - ——- —— |---
Stability: Note 11 6.5 IA MP.: | === | === | === | -=- | 0.5 [--- %
Stability: Note 19 6.5 IA M.P.: -—- -—- -—- --- 10 -— %
F-- Stability (2): Osc(2);rrv=60+10kv/us; 6.5 IA M.P.: | --- -— - --- |0.25 —— %
Note 11
JAN-4J52A Page 2 0of 5
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Insp. Allowable Limits

Level Defectives Units
ef. Test Conditions AQL(B| or | per Characteristic | Sym [Min. | Max.

Code

Ist Combined
Sample | Samples

Acceptance Life Tests

4. 11 Cycling Life Test: Group D;VSWR=1. 5min. - -— -— -— Cy: 833 - Cycles
with phase varying thru
a minimum of 1/2 A
approx every 15 min. ;
Note 15

Cond. Db Ef Duration
Standby --- 12.86V 3 min.
Osc(l) 9.8mA 9.1V 3 min.

Osc(2) 15.0mA 7.9V 15 min.

Off -—- 0 9 min.
(minimum)
4.11. 4 Cycling Life Test
Enc Point:
Power Output: Oscillation (2) -—- - --- -—- Po: 56 -—- w pe—
Frequency: Oscillation (2) -—- -— -— -— F: | 9345 9405 Mc
Minor Lobes: Oscillation (2) -—- —-— - -—- Ratio: 6 -—- db
Notes 9, 10 and 17
R.F. Bandwidth:  Oscillation (2) -—- -—- - - AF: - | 2.5
Notes 9, 10 and 17 tp
Stability: Oscillation (1) & (2) -— -— -—— -—- M.P.: -— 2 %
Notes 11 & 17
Packaqging Information
14.9.18.1. 8 | Carton Drop: (1) Package Group 9;
Carton Size D
Note 1: These ratings shall not be used simultaneously and no individual rating shall be exceeded.
Note 2: To relate the various parameters, the following formula shall be employed:

Pi = ib x Du x 15000

Note 3: The rate of rise of voltage (rrv) shall be expressed in kilovolts per micro-second defined by the steepest tangent to the
leading edge of the voltage pulse above 80 percent amplitude. Any capacitance used in viewing system shall not exceed 6. O uuf.

Note 4: Prior to the application of high voltage, the cathode shall be heated to the required initial operating temperature. This shall
be done by applying 12. 6 volts for 3 minutes. On standby, the heater voltage shall not exceed 12. 6 volts. On the application
of anode power, the heater\yoltage shall be lowered to the voltage specified, and for various power inputs, it shall be
adjusted approximately (within 5 percent) according to the following formula:

Ef = 11. 6 minus 0. 017 Pi

The tube heater shall be protected against arcing by the use of a connector that pla- .= 1 minimum capacitance of 4000 uuf
across the heater directly at the input terminals.

Note 5: Temperature shall be measured at the point shown on outline Draw*

Note 8: (a) This test shall be performed on the Naval Research Laboratory's Stamdard Shcck Machine for Electronic Devices. A
resilient cushion (see note 6 (b)) shall be interposed between hammer and anvil of table and a suitable hammer angle selected
to produce a shock of the specified magnitude and duratir ..ee note 6 (c)). The mounting plate of the tube shall be bolted
with brass bolts to either the table or the standard angle bracket, depending upon the direction of the desired shock, using a
1-9/16-inch thick brass spacer between the tube mounting plate and the table or angle bracket. The shock shall be measured
on the brass spacer. The tube shall be given one shock in each of the following directions:

(1) Parellel to cathode, with cathode terminals pointing away from the hammer.

(2) Perpendicular to cathode axis and output waveguide axis.

(3) Perpendicular to cathode axis and parallel to the output waveguide axis.
(b) A resilient cushion consisting of 9/32-inch thick rubber sheet of thirty Shore Durometer hardness, covering the entire
:av; ‘oél ;2?. table, has been found to produce the specified stock duration under the given conditions of table load and shock

(c) Because of the varying resilience of the tube on its mounting plate with different shock directions and the high ratio of
tube to table weight, the hammer angle will vary with the tube orientation to produce the required magnitude of shock.

(d) Criteria for passing shock test: After the shock test, the tube shall show no mechanical failure and shall meet all
electrical requirements of the tube specification sheet with the exception of life tests.

Note 7: The modulator shall be such that the energy per pulse delivered to the tube, if arcing occurs, shall not greatly exceed the
normal energy per pulse.
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Note 8: The load termination of the magnetron during this test shall be a waveguide line with a VSWR of less than 1.05:1, except
where specifically noted, herein.

Note 9: The tube shall be operated into a transmission line with a VSWR of 1. 5:1 adjusted in phase to produce maximum spectrum
degradation.
Note 10: A suitable spectrum shall be considered one in which the major lobe has a shape such that its slope does not change sign more

than one for power levels greater than the specified db below its peak.

Note 11: Stability shall be measured in terms of the average number of output pulses missing, expressed as a percent of the number of
input pulses applied during the period of observation. The missing pulses (M. P.), due to any causes, are considered to be
"missing" if the r.f. energy is less than 70 percent of the normal energy level in the frequency range of 9330 to 9425 megacycles.
The VSWR of Note 9 shall be adjusted to that phase producing maximum instability and the missing pulses counted during any
consecutive 5-minute interval of a 10-minute test period.

Note 12: Using a standard cold test technique, the phase of sink as measured from the output flange to the first minimum, toward the
load, shall be within the limits specified herein.

Note 13: An air flow of 15 c.f. m. at approximately 760 mm Hg shall be directed on the cooling fins from an orifice of 2-1/2 by
1-3/16 inches. The temperature rise shall be measured at that point on the anode block as shown on outline drawing.

Note 14: This test shall be the first one performed after the specified holding period.

Note 15: Air cooling shall be adjusted so that the anode block runs at 150°C or at the maximum temperature it will reach in the absence
of cooling, whichever is lower. This shall be adjusted during the Oscillation (2) portion of the cycle.

Note 16: The tube shall be operated in a transmission line with a load VSWR of 1.5:1 and variable phase. At specified pressure, there
shall be no evidence of breakdown at either the input or output assemblies.

Note 17: If during life test the tube does not meet the specified limits, it shall be recycled for an additional five cycles. At such time,
the tests shall be repeated. Should the tube fail the second test, it shall be considered unsatisfactory.

Note 18: Direction of vibration shall be in a plane perpendicular to the axis of the cathode.

Note 19: Stability shall be measured in terms of the average number of output pulses missing, expressed as a percent of the number of

input pulses applied during the period of observation. The missing pulses (M. P.), due to any causes, are considered to be
"missing" if the r.f. energy is less than 70 percent of the normal energy level in the frequency range of 9330 to 9425
megacycles. The VSWR of note 9 shall be adjusted to that phase producing maximum instability and the missing pulses counted
during the first minute of operation.

Note 20: This test shall be performed on four tubes per month when tube is in continuous production, but shipments of that month's
production shall not be held pending completion of the test. So long as three of the four tubes for each of the first three
months of a production run pass the test and 75 percent of the cumulative quantity of tubes tested pass the test, tubes shall
be considered to conform to this specification. If either of the conditions are not met, shipments shall be halted until three
of four tubes of current production conform to test.

Note 21: The AQL for the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding Inoperatives and
Mechanical shall be one (1) percent. A tube having one or more defects shall be counted as one (1) defective. MIL-STD-105,
Inspection Level II shall apply.

Note 22: Reference specification shall be of the issue in effect on the date of invitation for bid.
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NOTE 17
SEAL OFF PROTECTOR MAY BE ROUND
N SHAPE

S-FLAT TOP SURFACE:
OF FOUR FASTENERS

s

L,

CREFERENCE PLANE T

<O

SURFACES EXCEPT AS SPECFED)
& OF WAVE GUIDE ~f

WAVE GUIDE ouwuV\

\\“@

\.

HERMETIC CONNECTIONS CAN
MADE TO SURFACE O

NOTE 18,
EXTREMITY OF MAGNE T LUG SHALL
OINCIOE WITH REFERENCE PLANE IX
WITHIN 3/32.

COOLING FIN -

'nov: 14
WITH THE 1§ DIA RESTING ON A PLANE
SURFACE A 003 THICKNESS GAUGE §
WIDE SMALL NOT ENTER

NOTE 13 SEE NOTE 20.

MAT'L'S (MAGNETS, STEEL |
TOOL, PLATES, ETC) | |

.
NOTE 14
THE OPENING N

TUBE IS NOT IN USE
NOTE 20.

OF CYUIN

TION GIVEN B ©

OIMENSIO!

GOLD, SILVER OR NIGKEL

TE ©%)
FULL EXTENT OF MAX

PLUG CONNECT 108

THE LIMITS INCLUDE ANGULAR S
WELL AS LATERAL DEVIATIONS

THE WAVE GUIDE SHALL
BE ENCLOSED BY A DUST COVER WHEN

MQTE &
ANY PORTION OF THE ASSEMBLY EXTENONG
BELOW THiS REFERENCE PLANE SMALL BE
WITHIN & § RADIUS OF THE SPECIFIED
AXIS OF INPUT.

AXIS OF CATHODE TERMINAL——1

e LIMITS INCLUDE
LA S weLL

I_@ &

FERENCE
PLANE T

HEATER TERMINAL
/_/wm TemwmaL
NOTE 9
IMENSIONS DEFINE

EXTREMITIES O CYUNORICAL
SECTION GIVEN BY (BG) DIM.

e

P~

-

€

®

| L@Mov: "

NO CLAMPING MEANS TO
| BEAR BEYOND THIS DINENSION

\WVE k3

THE MEATER TERMINAL SHALL
BE CONCENTRIC WITH THE
CATHODE TERMINAL WITHIN DIO

6. DIMENSIONS WITHOUT LIMITS ARE FOR EQUIPMENT
DESIGN AMO QUALIFICATION APPROVAL PURPOSES

OMLY AND NEEO NOT

WITHIN THIS

s
8 TUBE SERIAL NO. SHALL APPEAR
AREA

REFERENCE POINT FOR ANOOE T
MEASUREME!

NTS LOGATED WHERE
A CENTRAL FIN MEETS THE ANODE
BLOCK NEAR THE OUTPUT SECTION

NOTE 3
THE AXIS OF THE CATHODE TERMINAL

SMALL BE WITHIN &

RADWS OF & OF THE SPECIFIED LOCATION NOTE 4 APPLIES.

REFERENCE PLANE IZ
°|
© g

)
<
ALTERNATE SHAPE OF
MOUNTING PLATS a2

HERMETIC CONNECTIONS CAN BE MADE TO SURFACE 0.

3
WITH THE |
PLANE I, A

OUTSIDE THE 1

221790

i 1smu.

BE WITHIN DIO OF THE PLANE
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°S"- SILVER OR NICKEL
PLATED SURFACE
NOTE 3.
@ THE AXIS OF THE CATHODE
TERMINAL SHALL BE WITHIN
- A RADIUS OF & OF THE SPECHIE
LOCATION. NOTE 4 APPLIES.
h AS OF CATHODE TERMINAL

mns'm ON APLANE SURFACE COINCIDENT WITH REFERENCE
SHALL NOT ENTER AND AREAS OF THE BASE PLATE

16 ALL DIMENSIONS W INCHES
[#€F ] omensions | mer | omensions
T T
3§ A 1 268
33 wax 235300
2 Lot 028
Fle
MAX NOTE 17
MAX NOTE IT
f
|
IR
a1 eax
o iz63ton
wwe | 1830

Ti®w
v [ 1R max

v e G
57
Tijom

i

o
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