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MINISTRY OF AVIATION-DLRD/RRE

VALVE_ELECTRONIC CV 6117

Specification MOA/CV6117 SECURITY
Issue 1 Dated 14th December 1962, Specification Valve
To be read in conjunction with K1004 Unclassified Unolaasifi/ei
*indicates a change /
TYPE OF VALVE - Low modulation noise, S band G
travelling wave power amplifier
See/kK1001/5
ENVELOPE - Metal Capsule
PROTOTYPE - VX3322 ?‘ BASE
\ International Octal
RATINGS AND CHARACTERISTICS \/-\YM
%I\ CONNECTIONS
Absolute, non-simultaneous ratimgs (Notes 1 & 2) . '
(Not. for Inspection purposes) »},* Pin Electrode
1 Heater
2 NoCo
Heater Voltage \ 3 omitted
Mex. Heater Current %A 4 b Anode
Max. Anode Voltage XV 3 5 N.C.
Max, Anode Current mA 5 6 Helix
Max. Helix Voltage xV)A 2.5 3 7 omitted
Max. Helix Current 1.6 8 Heater -
Max, Collector Voltage V) | 3.0 2 Cathode
Max. Collector Current mA 25 Case Earthed
Collector
DIMENSIONS
TYPICAL WO G _CONDITIONS
See drawing page 8
Heater Voltage V)| 3.5 £ 5%
Heater Current A) | 3.5 = 4.5 N
Anode Voltage (kv) | 0.8 = 1.4 3
Anode Current mA 0 -1.0
Helix Voltage XV) | 2.15- 2.45 3
Helix Current mA 0-1.5
kV) | 2.4 - 2,6 2
mA 22
VeBeWo X - - 10
Bandwi (kMc/s) | 2.7 - 3.25 | 6
Min. géin at an input power of
30mw (aB) | 19 7
M Thermal noise figure dB 30
« Isolation dB 80
« Noise Factor dB/c/s | -156 5,9
(152457) CV6117/1/1
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NOTES

Operated in an appropriate solenoid mount Assembly J.S. No. 5950-99-580-0584 as
shown on Page 9 The Base end of the mount is centralised and locked by the
manufacturer and should not be adjusted. Any focussing necessary for individual
tubes should be done with the four screws at the collector ends Adjust for
minimum Helix current. Solenoid current is adjusted to 6 amps.

All voltages are positive to cathode. The collector is comnected to the ,
capsule which is normally earthed. The collector voltage should not under

any ciroumstance be permitted to have a value less than that of the helix
voltage.

Adjusted in operation. //

/

The surge current must not exceed 8 amps.

The noise power quoted is that given by a pair of sidebands vhioﬂ may be abeve
or below the carrier frequency.

/

This tube has the specified minimum gain over this bandnid)l(.

The valve is designed for operation without forced air gQoling when mounted
in a horisontal position at an ambient temperature of 20°C., Cooling is
normally effected by Thermal conduction through the Base plate, which must be
mounted on a suitable heat sink and by Thermal convection from the radiator.
When operated in other mounting positions a.nd/or/ﬁigher ambient temperatures,
forced air cooling may be required. The solepdéid must be so mounted and
cooled that ng external part of the Valve Capgule is at a temperature in
excess of 140°C.

The tube must be operated into an refe cifcuit presenting a v.s.w.r. not
greater than 5:1.

The noise output is such that the megh sideband to carrier ratio over frequency
ranges of 180 * 50 ko/s bandwidth tred 150 * 5Mc/s and 300 * 5Mc/s from the
carrier, when taken together, doeg not exceed - 156 db/c/s bandwidth when the
valve is operating with an outpyt of 2,25 * 0.25W,

The Ve.3.W.r, of the input and output couplers measured with Icoll = 0 is not

greater than 2.0 over the bénd 2.8 = 3.1 kMc/s and not greater than 3.0 else-
where in the band 2.7 - 3/25 KMc/s

’ﬂ,u. {M S;Av\u./{udo@x Noambian o, 3‘7‘0—94—63’7-37-0?

VB 7/472
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To be performed in addition to those applicable in Ky 004

Page 3
TEST CONDITIONS: unless otherwise specified:
Vh V, v Va
h 11
3.5V (m:it) 200 XV (adjust) NOTE 1
Limits
K1001 Teat Test Condition e Insps | Sy Units
Min.| Max.
GROUP A /
(a)
Heater ourrent No voltages except 100% 3¢5 5 A
Vh = 305
Note 2 /
(b) /
Anode Voltage Vo1 = 23 100% 068 |1ek
Increase Va from gero kV
until I coll = 22mA t%\
Notes 1 and 3 ’y
(e) % Vil
Anods current as in(b) / 100% - [1.0 | m&
Notes 1 and 3 )V
&
37
(a) X
Helix ocurrent as in(b) 100% - [1.5 | mA
Notes 1 d 3
/4
(e)
VoBoW.To No /voltages. 100%
é1g Input asured over the
53607 2) Output |frequency ranges
/1(a) 2.7 - 2.8 Kic/s = |3.0 |ratio
/ |(B) 2.8 - 3,4 Kin/s - 2.0
//A‘ c 301 - 3025 m/l - 3.0
(f) ;f‘”
Helix Yoltn? Adjust Va from szero 100% 2.15{2.45| k¥
) until I_ .. = 22mA
/ Apply signal of Tofe
/ power 30 * 0.5 mW to
/ the input.
/ Frequency 3250 + 50Mc/s
/’ Adjust vhol to give
/’ max r.fo power
! Notes 4 and 3

CVo117/4/35
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TESTS (Contd. )
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K1001

Test

Test Conditions

Insp.
Level

Limits

£

Max,

536.1
(Meth 1)

(e)
rof, Gain

Vo1 28 obtained in (£)

Measured at the follow-
ing frequencies

2700 £ 20 Mo/s
3000 * 20 Mo/s
3250 X 20 Mo/s

Notes 4 and 3

Adjust Va from sero
until Icoll = 22mA

Apply a signal of ref,
power 30 * 0,5 m¥W to
the input

100%

19

(h)

Noise Output
as ratio to carrier
power

Adjust Va from gzero
until Icoll = 22 mA

Apply a signal of r.f.
frequency 3045 % 20Mo/s
to the input. Adjust
level of R.F. input
signal until an output
of 2,25 * 0.25 W is

obtained with vhel

adjusted for max. ref.

output at this level.
Notes 1, 3, 4 and 9/

100%

a/
ocycle
band-
width

5365

(3)

Isolation

measured
(g) at that
noys

100%

536.3

(x)
Stability

As(g)but with V,

swept * 50V about this
ﬁgurﬁ.

Tube input connector
short circuited. The
output line shall be
mismatched.

Notes 1, 3, 5 and 8

100%

17/1/4
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Limits
K1001 Test Test Condition ‘;I‘ ] oy Units
ve Min, |Max,

(m)

Helix Admittance No voltages 100% 10 | 70 |po.fe
Measured at 148.5 0 | 75 |m.mhos|
r2 ug(;

GROUPS B and C omitted

et Note 10 |

(n) W

Thermal noise figure As in test (h) but (’,'v“

at sideband frequencies|without rf signal - 4% \ 30 | a8

used in test (h) The input comnector I,
shall be matched \

W
Notes 1 and 3 ‘J\}
A

(o) Y

rofs Gain As in test(g)but /
measured at 50 Mc/s
interval over frequen
range 2.7 - 3.25 k Mg/s 10% 3| a8
commencing at 2700 4
20 Mo/s
Note 8 /

GROUP B Omitted //

GROUP P /

(p)

LIFE TEST End Point , value as obbained |Note 4%
in test (f) "

/ Adjust V, for I, Note |7
/ =22 mA
// Notes 4 and 3
7

mm:/

Electrical tests after

a holding period of

14 days

r.f. Gain Tests and limits as 100%

Noise Output contained in Group A

cve117/1/5
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NOTES

The valve shall be tested in an approved standard mount equivalent to that
shown on page 9. The solenoid current shall be adjusted to a value of 6 amp.
Al]l measurements of voltage and current shall be made to the accuracy provided
by B.S. 89 Industrial grade instrument,

The surge current shall not exceed 8 amps.
During adjustment and test the helix current must not exceed 1.6mA

The pair of sidebands measured may be above or below the carrier frequency at
the option of the manufacturer.

The tube input short circuit shall be fixed. The output from the tube

be coupled via a 20 db directive fesd to a short circuit having a 1 db pagd’in
front of it, To increase the sensitivity of measursment an amplifier ve
CV5362 shall be fitted in the secondary arm of the directive feed leading to the
detector. / ‘\‘\

The output from the detector shall be indicated on a galva.nometex:/\» S;\‘v"‘
/ \¢

A calibration curve of the sensitivity of the system over the ,f’?oquency range

2,7 to 3.3 kMc/s shall be plotted for a constant 150 against galvanomster

deflection. The power shall be fed into the cable ormally ,connected to the

output of the tube under test. \n

The galvanometer reading at the point of lowest sensitivity shall indicate
the rejection limit. No spurious output or osoilla.jrion shall give a greater
deflection.

feeding in a signal of 150 at 3 iMc/s and adj ng the gelvanometer

sensitivity to give the cofrect reading as d on the curvse.

Before each batch of tubes to be tested, the o ib?\tion shall be cohecked by
The sensitivity of the system over the f‘uJ(l e of 2,7 to 3.3 kMo/s shall be
checked after each 20 velves testeds /49

// ’
Measurement to be taken after ten m.t9xites.

End of Life Conditions /

The life test end point s
a) When the valve fails test (b) contained in Group A. or
b) When the gain at 2.0 watts output falls below 18 dB at the specified

(¢) When the noise output is more than 3 dB worse than the specified limit

tion in galn obtained over the specified frequency band.
The variation gain over any measured 100 Mc/s shall not exceed 1.5 dB.
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NOTES
10 The tests contained in Group D shall be performed on a sampling basis consisting

1.

of the specified percentage of the contract requirement (teken to the nearest
whole number in excess of the percentage value) and spread evenly over the
production periode Samples used shall be taken from those values in current
production at the time of commencement of the test.

In the case of test (o) refe Gain the sample size shall be 10% or one per month
whichever is the greater.

During continuous production (which for the purpose of this specification shall
be considered as being production which has not been interrupted for a period
in excess of six calendar months) the criterion of acceptance shall be based on
not more than one failure in any ten consecutive samples tested and shipment of
velves may be permitted from the commencement of a contract provided that
rejection of earlier production lots had not occurred. /

Following a six months non-production periocd, shipment may be permitted sfter
the first sample satisfies the specified tests, but in the event of
failure, before the criterion of acceptance can be applied, the Manufacturer
shall test at least two further samples made at the time of the faziure.

If neither samples fail acceptance then shipment is permltted,/ ut in event of
an additional failure 100% Inspection shall be instituted and the Approval
Authority informed. Where 100% Inspection has been incurpéd the results of
all valves tested shall be supplied to the Approval Authofity and shall
continue until the Authority is satisfied that the caug of failure has been
removede. /

The criterion of acceptance shall be that the avepage life expectancy at
41000 hours shall be at least 90% where

Total hours‘pf life operation x 1000
T Total possible hours

Life Bxpectency =

If the life expectancy falls below 90% the Approval Authority shall be informed
and the velves made during the relevant period held pending investigation and
agreements as to disposal.

In the event of a failure which Buld incur rejection under this criterion
the manufacturer may substitube a further sample from the current production,
in which case the Approving Authority shall be informed as to the cause of
failure of the replaced val#e. Should the second valve fail the velves made
during the relevant period shall be held pending investigation.

CVe117/1/7
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VALVE OUTLINE

‘950 CRS

outpur (RED)

- TYPE > CONNECTOR JACKS

TPE N Comnecton Jaat

NA-TO STock No, /

5935 - 99-972 4391

INPUT
[
47 MAX.
1
9
276 DIA.
MAX. !
L
15
1532 MIN,

DIMENSIONS

IN INCHES

_‘ 938 /
POS. TOL. -O08 DIA.

OUTPUT

<195 DIA.
MIN.

INPUT

EXTERNAL VIEW

PIN | : HEATER

PIN 2 : NO CONNECTION
PIN 3 : NO PIN

PIN 4 : ANODE

PIN 5 : NO CONNECTION
PIN 6 @ HELIX

PIN 7 : NO PIN

PIN 8 : CATHODE HEATER
CASE : COLLECTOR

6-PIN OCTAL WAFER VALVE BASE To 88-Ofil
Bs 448 (PIN No.3 & 7 OMITTED)

THIS DRAWING COVERS PRESENT MANUFACTURING PRACTICE.
APPARATUS EMBODYING THIS TYPE MUST BE CONSIDERED IN
THE LIGHT OF POSSIBLE VALVE STOCKS OF EARLIER DESIGN.

SCALE 1:2 & FULL SIIE

Cveél117/1/8
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SCRAP VIEW ON ARROW X'
scaLe Il

OCTAL VALVE HOLOER
TYPE xL&/uss.

MAX. ECCENTRICITY OF FLANGE ON MOUNT
WILL PASS THROUGH A HOLE 275 OIAMAX

CONCENTRIC WITH ¢,

54 max

.ouo?_,.s\
]

T

RELATIVE TO VALVE

MAX. ECCENTRICITY OF END

OF MOUNT WILL PASS THROUGH
A HOLE 2 DIA. MAX. CONCENTRIC
WITH &,

N

Ve __

@i

2-83(vp)

~N
AN

AN

14-5cms. (TR) ™

g

INTERNAL DIA. OF MOUNT
1-308 mMiIN.

N

3
1518 MAX.

_m* MAX.

=2

E ﬁ ® 3

1
T 111

4:0(1.r) crs.
/@ n#
'
4-Z0IA. FIXING HOLES
4 FOCUS ADJUSTMENT SCREWS.

10-.40—...0_00_?
a-)!.dernxz:.:>4u>nz
/ END OF SOLENOID.

nSE PLAIN ANGOISE T 8Y0 STOVE ARAMEL
8. N OARK B /SHIP GREY TO 1S TINT 632,
ANODISE YO 07.0 910 5 STOVE ENAMEL
CLAMPS, DARK B/SWIP GREY TO B8 38iC TINT 632.
SCREWS. CAD. PLATE OT.0 204 PASSIVATE OT.0D 923
cooLNG FIN, ANOOGISE 76 OT0 310 & $T0VE ENAMEL

CADMIUM PLATE £ STOVE ENAMEL
CLAMP BANDS. |oaex B/agEY To 9.8. 881C vinT 632

END PLATE. CHROMIUM PLATE A POLISWED.

MOUNT. NICKEL PLATE POLISHED BRIGHT.

i [>lojojm[m|e

PART. FINISH

OPERATING CURRENT 6 AMPS. MAX. CURRENT 8 AMPS.
OPERATING VOLTAGE 24 VOLTS. APPROX. MAX. VOLTAGE 32 vOLTS.

SOLENOID MOUNT OUTLINE.

ALL  DIMENSIONS IN INCHES. SCALE HALF FULL SIZE.

| — HoLoEr Pos.ToL. -005 DIA.

cvei7/1/9




