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MINISTRY OF SUPPLY = DelyR.D,(T)

VALVE ELECTRONIC

CV4516

Ao Caution to Blectronic Equipment Design Enginecrs:
of valves to be cperated in Guided Weapons and Aircraft,

max imm bulb temperature is exceededs

8pocification MOG/CVL516 SRCURITY
Igsus 1 dated {,12.53 Specitication Valve
To be read in conjunction with K001, B.8«L4L8 and 3.8.1409 UNCLASSIFIED UNCLASSIFIED
3 Indicates a Change
TYFE OF VALVE ~ Relieble Sub-Miniature Cas=Filled Voltage Reference
Tube with FLying Leads RICINGS
8ee K1001/4
CATHODE ~ Cold
ENVELOPE =~ Glass BASE
PROTOTYPE = VX A7L, ¥EHDE—Vx §253C 8ee drating on Page 7
BATINGE (Note A) CONNECT10NS
(A11 linmiting values are absolute) 8ee drawing on Page 7
Note
Nominal Refercnce Voltage (Tarbs = 20°C) (v) 85 B DIRENSIONS
Optimun Operating Current (m) 1.5 c
Min, Supply Voltage () 125 See drewing on Page 7
| Max. Cathode Current (m\) 5.0
|mn. Cathode Current (m) l)) 0.5
Max, Incremental Resistance (Ia=t,5 m) (Ohms) 1,000 Dimensions (rm)| Min, Mex,
Max, Vibration (100 Hours duration Max,) / 5.0 E
(10 Minutes duration Max,) 20 F
Max, Shock (short duration) (g) 500
Max, Operating Bulb Temperature oc) 85 B A 25,8 28,8
Max, Ambient Storege Temperature Range (o) G B - 3449
Max, Temperature Coefficient (=60 to +25°C)  (WV/°C) -0 H c 93 10,16
Max, Temperature Coefficient (+25 to +859%C)  (av/oC) -7 H Lead Length et -
(Note J)
Typical Operating Conditions MOUNTING POSITION
Measured with Va(b) = 125V, Ra = 27,000 Ohms Any
Cathode Current (mk) 145
Reference Voltage ) 85
Drift in Reference Voltage (0=100 hours) %) + Ot
(1004, 000 hours) ®) * 0t
(1,000~ 0,000 hours) «) + 0.1
Temperature Coefficiantg ~60 to +25°C (mv/oc) -8 H
/425 to +85°C (xv/oc) -5 H
Incremental Reslsr,a:}zc (Ohms) 800
/
NoTES

8pecial attention should be given to the temperature
Reliabllity will be seriously Impalred if the
The 1life expectancy may be reduced if conditions other than

those specified for life test are imposed on the valve an< w11l be reduced appreciably if absolute

maximm ratings are exceeded,

/B,
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NOTES (Contde)

For greater roliability the operating bulb tempcrature should be maintained as constant as possible
and the higher temparatures should be avoidede

For Reference Tube applications the recormended operating current is betvoen 1 to 2 mAe
For the valve to strike aither in total darkness or in normal ambient 1light,

The maxirmun peak acccleration under continuous rendom vibration conditions specified asswuies that
the vibraticn frequency components are varying continuously over the band 10 to 1,000 oycles/sec,
in the random manner.

The maximm peak acceleration under short term randon vibration conditions specified assumes that
the vibration frequency components are varying continuously over the band 10 to 1,000 cycles/sec.
in a random manner,

In order that the valve shall maintain its Refercnce Voltage during prolonged storage, the
maximm Ambient Storage Temperature should not exceed normal room temperatures, The minimm
Ambfent Storage Temperature is =609C, Detalled information to be Inserted later,

The temperatures.quoted are bulb temperatures, which are defined as the highest temperature
indicated when using a calibrated thermocouple of No, 4O B.S. or smaller diameter elements,
wolded to a ring, made of 0,(R5 inches diameter bronze wire, In contact with the valve
envelope midway betiiecn the shoulder and Base.

by
J
Direct soldered connections to the leads must bc at Jeast 5 ma, from the seal and any bending of
the leads must be at least 1.5 mm, from the seals
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TEST8
TO BE PERFORMED IN ADDITION TO THOSE APPLICABLE IN K,100t
TEST8 IN ANY ONE GROUP BHALL BE PERFORMED IN THE SPECIFIED ORDER

CV4516

TEST CONDITIONS ~ UNLEBS OTHERWISE 8PECIFIED

va(b)(V) Ra(Ohms) Tamb, (°C)
125 27,000 + & 15 to 30
(Notes 1)
) LIMITS
K{ 004 TEBT TEBT CONDITIONS AQL | INBPe| enpor uNTS
g LEVEL MIN, [IAL |BOGEY |UAL|MAX, ALD
GCROUP A
Visual Inspeotion [Notes: 2, 3 10®
AV1/5.6 | Inoperatives 108
Insulation Va=k = 50/ 10G R 5 - = | =| = | ~|Mohms
Btriking Time (1) [Note: I 1066 t -1 = = | =| 05| =| seos,
Vibretion Noise (1) [Acceleration = 20g peak min, 10@ |Va(aC) - - = | =| 25| =| oV peDe
Frequency = 50 o/s
Notes: 3, 5
GROUP B Nota: 6
8triking Time (2) Note: L Ouly I t - - - =1 0.5 | =| Bacs,
v2 t |To corded and agreed Becs,
Reference Voltage (1) ol I V. 83 I -] 8 ' =~ 87| =lv
| a |To be recorded and agreed v
! later,
Reference Voltage (2]In = 5 Ools / Va - l - l - —|90.5 -y
2 Va |To be recorded and agreed
later,
v,
Regulation (1) Ia changed from { to 2mA Ol | 11 AVa - | - - - 1| =V
Ra = 5,000 mine R '3 AVa [fo be recorded and agreed
“ ilater,
Voltage Jumps (1) |Ia varfed from { Ouly | 11 . - =] =~ - 8| -
Notes: 7, 8 -
GROUP C
Voltage Jumps (2) Ia varigd from 0,5 to 1mi 2,5 I - |- Ll =] 50 |~ |mv
Notes;/7, 8, 9
Regwlation (2) Ig/changed from 0,5 to 5m 160 | I |AVa | = | = | = | =lg5 |=]|v
GROUP D
Oscillation Ia varfed from 1 to 5m 450~ | /A [Va(uaC) - |- - =| 2 | = |® p.p.
Ra = 5,000
Note: 7
Tempe T bulb Range +25 to +85°C 2,5 [ 1A o = | =~ | -F7 |- |w%
Coatficient (1) Notes: 10, {1
Temperature T bulb Range =60 to +25°C T/A 0o |= - =Moo |~ |wv/%
Coatticient (2) Notes: 10, 11
Operation at Reduced [T bulb = =€0°C max, T/A
Temperature Notes: 10, 12
Operation at bulb = 85°C min, T/A
Elevated Temperatare|Notes 10, 12
Low Pressure Pressure = 55 3 Sm. Hg, T/A
Voltage Breakdown [Temparature 25 + 5°C
Relative Humidity = 0
INota: 13
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TEBTS (Contd,) Pago 4
LM
K1001 TEST TEST CONDITIONS QL | 1P (gamor, 8 uNITS
N MIN.| LAL|BOGEY [UAL |Axd ALD
OROUP E
2-44-2-Y
ATX/2%ks? Load Fragility No voltages 1.0 i
AIX/Ryle6|C1ass Strain No voltages , nelf 2,5 4
242
Vibration oise (2) |otes: 5, 1k v3 |va(aC) | =| =| =]10! =| =|mV peps
AIX/Z¢ig3|Vibration Fatigue |Acceleratlon = 5g peak mine 11
2,420 Time = 200 hours
Note: 15
Vibration Nofse (3) |Note: 16
Acceleraetion = 20g peak min,
Frequency =
(1) 60= 120c¢/s va(sC) | =| =~ =| =| 50| /=¥ p.p.
(2) 120 = 250 of/s va(ac) | =| = =| =| 50| =|m¥ pepe
(3) 250~ 500 o/s va(ac) | =| =| = | = 50| =[mV pepe
(4) 500 = 1000 o/s va(ac) | =| =| = | =| 50| =|aV pepe
(5) 1000 = 2000 ¢/s va(AC) [ =| =! = | =| 50| ={mV p.pe
Post Vibration Combined AQL 2,5
Nojse (3) Tasts
Btriking Tim (1) |Note: 4 Ools VL t =] = = | =|0s5| =|8ecs.
Change in Referencs 1. /ﬂ\ | = = | =|08]| = V
Voltage (1)
Regulation (1) s in Group B // Ava | =| =| = | =| 1| = v
Vibration Noiss (1)|As in Group A . Ool4 va(AC) | =| =| = | =| 50 Y DeDe
otot 5 S
# ve
Catastrophics otes 17 Osly
AIX/2list Shook Hemer Angle = 30° A T/A
PYRI RN No voltages
Pogt Bhock Tests  As for Post Vibration 1Y%
Noigse (3) Tests
GROUP F
AIX/24e5] Life
2.0
AVI/5.{ | Btabiligy Life
Changs in Referenc 140 I |Ava ] = =] =l02]| = V
Voltage (1)
AVI/5,3 | Intermittent Life
Test Point 500 hoyrs Corbined AQL 2,5 Code
4
AVI/546 Inoperatives
striking Time (1) |Note: 4 t =] =] = | =[05| =[gecss
Change in Reference Ava w| o = | =]oh| = V
Voltage (1)
Regulation (1) As in Grow B Ave | = «| =« | =] 5| = v
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LIMIT8
K100§ TEST TEST CONDITIONS AqL| e, | r uNIT8
% | LEVEL MIN, |LAL | BOOEY|UAL|MAX, [A
GROUP_F (Contds)
Intermittent Lifo (Contde)
Test Point 1000 hours Combined AQL L4e0|Code G
AV1/5.6| Inoperatives
8triking Time (1) Note: L t - |- - =05 | = |Becas
Change In Reference Ave| - | ~ - =G5 | =|V
Voltage (1)
Regulation (1) As in Grewp B Aval = | = - - 1 ~lv
QROUP @
AIX/2,5| Elsctrical Ro-Test 1008
after 28 days
holding period
AVI/5.,6 | Inoperatives 0.5
Striking Tims (2) Note: 4 t - |- - =0e5 | = | Secs,
Reference Voltage (1) . Va| 83| = - -87 | ~|V
Regulation (1) AS in Group B Avel - | ~ - =-l{ ~-lvV
%
NOTES

1s This voltage is for a nominal current of 1,5 mA and shall be 1y adjusted for other current conditions
where specifieds

2, The valve shall be visually inspected for good '.vommghip. Standards to be defined and agreed later,

3« This test may be done altermatively in Cro

Le A dircct voltage of 125 Volts s pJied between the Anode and Cathode in such a manner that this value
i3 never exccededs The tube shal) ignite jwithin 0,5 secs. of the application of voltage. For Striking
Timg (1) the test shall be carriéd out in normal embient lighting, whilst for Striking Time (2) the test
shall ba conducted with the valve in total darkness, after it has been held In total darkness for at
least 2l hours,

5 The valve shall be mounted So that the direction of vibration is perpendicular to the axis of the valve,

The test shall be of sufficient duration to obtaln a steady rcading of noise,

6s At this stage the lot shall be formed, It shall be an fdentifiable lot not exceeding 2200 valves, Normal
sampling (single) shall apply,

7. Measwring equipment to have a substantially linear frequency response over the range 20 to 50,000 o/s.

8. A callbrated indicator as specified in Note 7 1s to be connected between Anode and Cathods, The Anode
current is to be varied through the full-rated current range in 5 + 1 Secs, Where an Indicator with
persistance of less than 1 second s used, this test shall be performed at least 3 times, but if an
Indicator with persistance of 1 second or more is used, one sweep is sufficient.

9. Record reading for checking 1imit, lot to be an acceptance test at present,

10, The bulb temperature {3 defined as the highest tempereture indicated when using a calibrated thermoooupls

of Nos4o B.B. or sualler diemeter elements, welded to a ring made of 0,025 inches diameter phosphor
bronze wire, in contast with the valve envelope midway between the shoulder and basee

1.
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17.

NOTES (Contds)

The valve with the thermiocouple attached and cperating under the conditions specified shall be immersed in
an oil bath with the bulb temperature stabilized at (a) 25°C # 5°C, (b) +85°C mine., (c) =60°C maxe The
valve shall be maintained at each of these terperatures for a minimm period of 5 minutes after which the
bulb temperature and Refcrence Voltage shall be recorded, The Temperature Co=efficients shall be
calculated by dividing each of the reasured tempereture ranges into the corresponding change of

Reference Voltagt,

The valve with the therrocoupls attached shall be immersed in an ofl bath maintained at Such a temperature
that the bulb temperature stabilizes at the stated temperature, Betiween 10 and 15 minutes after Immersion,
the tests specified below shall be performeds

(1) Striking Time (1)
(i1) Reference Voltage (1)
(if1) Regulation (1)

(1v) Voltage Jumps (1)

The test 1limits for Reference Voltage (1) shall be 82,5V min, to 87V max, at 85°C and shall be 83V min,
to 88V max, at =60°C. Tho linits for the other tests shall be identical to those applicable at room

temperature,

trikes, during which time
potential shall not be greater

Va(b) shall be increased from 100 Volts to the potential at which the val
there shall be no evidence of corona or arcing. The rate increase
than 2 Volts/sec,

Test conditions as for Vibretion Noise (1) In Greup A, ecord peadings for checking UAL 1imit, Not to

be an acceptance test at present,

The sample shall be vibrated over the f
valve parellsl to the direction of vibrat
the direction of vibration, The mt;;

range 60 9 500 CeDeSe, 100 hours with the axis of each
with the axis of each valve perpendicular to
uenay, in each direction, shall not be greater

than { octave per 5 minutes,

This test to bo applied to the total sample preylously subjected to the Vibration Fatigue test, Each
valve shall be mounted so that the direction vibratlon is perpendicular to the axis of the velve and
shall be vibrated over the frequency reange to 2,000 GeDeSe SWEPL ONce only at & rate of change of
frequency not greater than { octave per secondss In addition record, to Inspection Level I, ths
maximum vibration output in each of thg/specified frequency bands for checking limitse Not to be an
acceptance test at present,

4 valve shall be deermed to be catastrophic if it is cither an inoperative as defined in K100t
AppeV1/5.,6 or has one or both <f the following defects:=
Reperamt

(1) Reflector Voltage (1) outside the 1imits +10% of the bogey given in Group B,
(11) Vibration noise output, as measured in Group A, greater than 250 rV pepe

Vofotn  rasd ,é( Hon Y Al ol Lt Mur’kb& (*9/ M
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CVv45]16

The valve shall conform to either of the following:-
Outline: — ¢ — Outline: = ¢
/\ i (/\
\ N /l/
\", J Y J Y
Base: Base:
B.S.448/B8D/P/1 .1 Leads to be of tinned flexible wire
Oek5 mm, diaes nom. and speced 2.44 mm.
nom. between oceéntres,
Connections: Connections:
Lead Electrode Lead Electrode
1 Cathode 1 Cathode k
2 Lead omitted 2 Lead omitted
3 Anode 3 Anode a
4 Lead omitted 4 Lead omitted
5 Lead omitted 5 Cathode k
3 Cathode
7 1sad omitted
8 Anode
2.18578.
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SPECIFICATION MOS/CVL4516
ISSUE 1, DATED 1st. DECEMBER, 1958

AMENDMENT No. 1

Page 1
PROTOTYPE Delete "VX8190C", insert "VX8253C".
Page 3
GROUP D
Oscillation Delete "1.0" in the AQL column.
Page 4
GROUP E
Lead Fragility Delete "AIX/2.4.7" in K.1001 column and
insert "AIX/2.4.2.3".
Glass Strain Delete "AIX/2.4.6" in K.1001 column and
ingert "AIX/2.4.2.1".
Add "Note 18" in the Test Conditions column.
N.54926/D . x /Vibration Fatigue
Vibration Fatigue Delete "AIX/2.4.3" in K.1001 column and
insert "ATX/2.4.2.4.2".
Shock Delete "AIX/2.4.4" in K.1001 column and
insert "AIX/2.4e2.4.3".
GROUP F
Life Delete "AIX/2.4.5" in K.1001 column and
insert "AIX/2.4.3".
Page 6
NOTE 17(i} Aimend "Reflector Voltage (1)" to read

"Reference Voltage (1)".
Following Note 17 add:-

NOTE 18. Valves used for this test will not be accepted for
delivery.

May, 1959. DLRD(T) (T.L.9)
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