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MINISTRY OF SUFFLY D.L.R.D./R.A.E.

SPECIFICATIOR MOS/CV.3930 incorporating MII-B-1/172B. SECURITY
ISSUR No. 1. DATED 1,2.58, SPROTFICATION VALVE
To be read in conjunotion with K1006 and BS.448. Unoclassified | Undlasaified
TYFE OF VALVE:~ Sub-miniature Triode Oscillator MARKING
with flying leads.
K1001/k..
CATHODE : Indirectly heated. See K1001/%
ENVELOFR : - Glass. Additional Marking 5718.
PROTOTYFR s 5718
RATINGS BASE
(A1l limiting values are absolute) BS.4L8/BED/F.
NOTES
Heater Volts (v 6.3
Heater Current (ma) | 150 CONNECTORS
Max. Operating Anode Voltage v 165
‘Max., Anode Dissipation w 0.9 PIN
Max. Negative Grid Voltage v 55 ELECTROLE
Max., Anode Current (ma 22
Nax, Heater Cathode Voltage v 200 1l Grid g
Max. Bulb Temperature (°c 220 2 No connection
3 Heater h
4 No oonnection
Zypical Operating Conditions 2 Catl’md:e e k
| . Heater h
ﬁ: mﬂ: (n(zx g.)g 7 No connection
Mutual Conductance (maA/V 5.8 8 Anode a
Amplification Factor 27
CAPACTTANCES(o) NOTE A DIMENSIONS (mmy
Cag (nom. 145
Cin §m,3 oy DIMENSIONS MIN. | MAX.
Cout (nom.) 0.7 "A* Seated Height 34,92
*C" Diam. 9.3 |10.16
NOTES

A, Without screen.

2.16368.R.,

—————— e




CV 3930

INDIVIDUAL MILITARY SPECTFiCATION SHEET
ELECTRON TUBE, RECEIVING, TRIODE. SUBMINIATURE
JAN-5718

This specification sheet forms a part of the latest 1saue of .’ litary Specification MIL-E-1.

MIL-E-1/172B
5 August 1955
SUPERSEDING
MIL-E-1/172A
268 October 1954

Desoription: Triode, 500 Mc, Medium Mu
Ratinga: o Eb Ec Ehic Rk Rg Ib Ic Pp T Envelope Alt
Absolute v Vde Vde v ohns Meg mAde akde w °c ft
Maximum; 6.6 165 0 200 — 1.2 22.0 5.5 0.9 +220 60,000
Note 2
Minimum: 6.0 —_— -55 -_ -—_ - -— -—_ -— — —
Test Cond.: 6.3 100 [} [} 150 -— -— -— -—_ R J—
Note 1 Note 1
Cathode: Costed Unipotential Diameter: 0.400 in. max.
Base: Subminiature-8 Pin with long leads Height: 1.375 in. max.
Pin No.; 1 2 3 4 5 6 7 8 Envelope: T-3
Element: g ne h ne k h nc P
e _follo ests shall be performed:
For the purposes of inspection, use applicable reliable paragraphs of MI(~E-1 and Inspection Instructions for Electron Tubes.
'or miscellaneous uirements, see Paragraph 3. ction Instructions for Electron Tubes.
Insp.
Ref. Test Conditions AQL(%) | Level| Sym. LINITS Units
or Hin. LAL | Bogie| UAL Max.] ALD
Code
Qualification [pprovel Tests
3.1 Qualification Approval: Required for JAN Marking | «— | ——
— Cathodes Coated Unipotential -— —
343 Base Connections: — J—
ents Acce ce_Tests 1, Note
4.10.8 Heater Current: Note 4 -— — ] -—— 144 |. 150 | 156 — 12! BA
4.10.8 Heater Curreat: 0.65 II If:] 140 —_) — ] — 160 BA
410.15 Heater-Cathode Leakage: Ehi=+100Vde 0.65 Poy Ihk:| —— —] ] — 5 —— | wde
Ehk=-100Vdc . ks ——| —| — | — 51 | uade
4104601 Grid Current: Eb=150Vde; Ric=380; 0.65 11 Ies 0 — e | | 0.4 -~ | uAde
Rg=1.0Meg
4410.4.1 Plate Current(l): Note 4 — — Ibs| — 7.5 8.5 | 9.5 — 3.0| mAde wge
4010041 Plate Current(l): 0.65 II Ib:f 6.0 ——] | — | 11.0 = | mAde
40104401 Plate Curren_t(z): Bo=7.0Vde; Rk=0 0.65 II Ibs| — —_—] —_— — 100 — | vAdC wge
4410.9 Transconductance(l): Note 4 -_— _— Sm:| —— | 5400 ] 5800 6200 - ! 1150 ushos g
4.10.9 Transcondustance(l): 0.65 II Sm:| 4800 —| — | — | 6800 |} ——| umhos
4T85 Continnity.and Shorts 0.4 II — —_— —_—] —] — —_— _—
(Inoperatives)s
4901 Mechanicals Eovelope (8~1)
Moapurements Acceptance Tests, Pary 2
4.8.2 Insulation of Electrodes: g-all 2.5 I R:| 100 —_—f —_ | -— -— - | Mog
p-all * Rs| 100 e—t | =] — | —|Meg
4010:4.1 | Plate Current(3): Eo=—4,.0Vde; Rk=0 2.5 I ] 20 —| —~|—] — | —|utdcag—
4+10.9 Transconductance(2): Ef=5.7V;Note 22 2.5 I Sa —_— | e | — 10 — %
AH:
4410642 Grid Bmisaion: Bf=7.5V; Ee=~7.0Vdc; 2.5 I Ie: 0 —_—| — | — ] 0.4 | uAde
Rg=1.0Meg;Note 23
JAN-5718
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MIL-E-1/172B
5 Aungust 1955
Insp.
Raf. Test Conditions AQL(%)| Level| sSym. Units
or Min.! LAL| Bogie] UAL | Max.| ALD
uren: Ace e Part 2(Con!
4e10.3.2 AF Noise: Esig=50mVac;Ec=—4.0Vde; | 2.5 S EBs| —ee —_ — ] — 17 | vu
BRk=0;Rg=0.1Meg; Rp=0.01
Meg
4+10.11.1} Amplification Factor: 6.5 pry Mu 23 —_—] —] — 31 —
4.10.2.2 Power Oscillation: F=500M0 ; Eb=150Vdo 3 6.5 1a Po:| 600 —_—] — ] — ] - —_—|
Rg/Ib=20mAde
4410,14 ' Capacitance: No Shield Cgp:| 1.1 —_—] =] —] 1.8 —|
No Shield 6.5 Code Cin:| 1.6 —_—] — | — | 2.8 —]
No Shield r Couat:| 0.5 —_— =— | —]| 0.9 — uwt
— Low Pressure Voltage Pressure=55+5m Hg.; 6.5 Note — —_— —_] —_ ] —_] - —
Breakdown: Voltage=300Vac;Note 6 5
4.9.20.3 Vibration(1): No Voltsges;Post Shock [10.0 Note — —_ | — ) — —_
and Fatigue Test End 5
Points apply
4.9.19.1 | Vibration(2)s Rp=10,000; Ck=1000uf ; 2.5 I Eptf | —| — | —| 251 ——| uvac
F=,0cps;G=15;Note 7
‘tion cceptance Note 8
4.9.5.3 Subminiature Lead Note 9 2.5 | Code | — 4] —| — ] — | — ] —| arcs
Fatigue: P
4+.9.20.5 Shoeks Hammer angle=30°; 20 -_— —_— — —_— e} —_—] — —_
Ehk=+100Vde; Rg=0.1Meg;
Note 10
4.9.20.6 Fatigue: G=2.5;Fixed Frequency; 6.5 Note —_— -— — — | —] — —_—
F=25min., 60max. 5
— Post Shock and Fatigue Vibration(2) -— —_— Bp:| -l — | — ] 100 — | mVac
Test End Points: Heater-Cathode Leakage
Bak=+100Vde — — Thk:| — —_ -] — 15 — | uAde
Fhk=-100Vdc — —_— Ihk:| -— —_] —_- | - 15 - | uAde
Change in Transconduo~ — —— A&‘ p— —] e | e— 15 — %
tance(l) of individusl t
tubes
f— Glass Strain: Note 11 6.5 1 — — — ] — | =] — R
Insp.| Allowable Defectives
Ref. Test Conditions - AQL(%)| Level per
or Characteristic Syn. LIMITS Unite
Code lst Combined Kin.| Max.|
Sample Samplep
Acceptance Tife Tests Note 8
4.11.7 Heater Cycling Life Ef=7.0V;1 min. on, 2.5 Code -— — _— —_— —
Test: 4 wmin. off;Ehk=140Vac; B
Ec=Eb=0;Note 12
l-— Stability Life Test: Enk=+200Vdc; Rg=1.0Meg; | 1.0 | Code — —_ —_ -} —
(1 Hour) TA=Room;Note 13 I
4.11.4 Stability Life Test Change in Transcondue— —_ -_— —_— — A&_ —_— 0| %
End Points: tance(l) of individuml t ¢
tubes
— Survival Rete Life Stablility Life Test Con-{ — 11 -— — — —_— —
Test: ditions or equivalent;
TA=Room;Notea 14,15
o114 Survival Rate Life Continulty and Shorts 0.65 — —_ — f— —_— —
Test End Points: {Inoperatives)
. Transconductance(l) 1.0 — —_ — Sa: 4500 — | umhos
JAN-5718
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CV 3930 i

Insp. Allowable Defectives|
. Test Conditions AQL(%) | Leve)] per
or Characteristic Sym. LINITS Units
Code 1st Combined Min.| Max.
Semple | 1
Acceptance Life Tests(Contd)
4.11.5 Intermittent Life Stability Life Test — — —_— — R J— —
Tents Conditions;T Envelope=
+220°C min;Notes 16,17;
1000 hour requirements
do not apply
4.11.4 Intermittent Life Note 18
Teat End Points; Inoperatives;Note 19 -— _— 1 3 — —_
(500 Hours): Grid Current — _— 1 3 Ie: 0§ ~0.6 | uho
Note 16 Heater Current — —_— 2 5 ;] 138 164 | ma
Change in Transcdndus- — -— 1 3 A?! — 201
tance{l) of individual
tubes
Transconductance(2) —_ -— 2 5 A& — 15 | ¢
Hoater-Cathode Leakage Be?
B 100vdo R 2 5 M| = 10| a9
Insulation of Electrodes,
g-all —_ Rs 50 | — | Meg
p-all 2 s Rs 50 ~— | Meg
Transcondustance(1) _— — —_ — h-g-Ag., — 15 |
average change
Total Defectives —_— -— 4 8 J— —_— —
Ae11.5 Information Life Test: Intermittent Life Test
(1000 Hours) Conditiona;Notes 17,20,
21 -
Packaging Inforastion
4.9.18.1.1| Carton Drop: (d) Package Group 1,
Carton Sise C )
ectron Equipment Desi « Special attention should be given to the tempesrature at which the tubes are

to be operated. Reliability will be seriously impaired if meximum buldb temperature is exceeded. The life expectancy may be
reduced 1f conditions other than those specified for life test are imposed on the tube and will be reduced appreciably if ab-
solute maximum ratings are excesded. Both relisbility and performance will be jeopardized if filament voltage ratings are
exceeded. Iife and reliability of performance are directly related to the degies that regulation of the heater voltage is
maintained at its center rated value.

Note 1: The reference point for heater—cathode potential shall be the positive terminal of the cathode resistor, unless
otherwise aspecified.

Note 2: If altitude rating is ded, reduction of voltages (Ef, exoluded) may be required.

Hote 33 The AQL for the combined defectives for attributes in Messurements Acceptance Tests, Part 1, excluding
inoperatives and mechanical shall be ome (1) percent. A tube having one (1) or more defects shall be counted
as one (1) defective. MIL-STD-105, Inspection Level II shall apply.

Note 42 Variables Sampling Procediures
Test for Lot-Average Acceptance:

Select a 35 tube sample at random from the lot. HBumber these tubes conseoutively.

Determine the numerical average valus of the characteristic as specified on the specification asheet of
the 35 tube sample. If this value is on or above the LAL and on or below the UAL, ascept for Lot Average.

est, fo L) C: cQ2
Divide the 35 tube sample into seven (7) consscutive sub-groups of five (5) tubes each. Determine the
rangs, R, of each pub-group for the measured characteristic specified on the Specification Sheet.

Cospute the mmerical average of the R values which is equal to R. If R ip equal to or less than the
ALD, accept for Lot Dispersion.

Note 52 This test shall be conduoted on the initial lot amd thereafter on a lot approximately every 30 days. Once a
lot has passed, the 30-day rTule shall apply. Im the event of lot failure, the lot shall be rejected and the
succeeding lot shall be subjected to this test. MIL-STD-105, sample sisze code letter F shall apply.

Note 61 There shall be no evidence of arcing or corona between anode pins and adjacent pins with mo other voltages
applied.
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e CV3930

Note 73

Eote 8:

Note 91

Note 103

hNote 113

Note 12:

Note 13:

Note 14:

For vibration tests, the impedance of the plate voltagu swpply shall not exceed that of a 40 uf capacitor
at 10 eps.

Destructive tests:
Tubes subjected to the following destructive teste are not to be accepted urder this specification

449.5.3 Subminieture Lead Fatigue.
4.9.20.5 Shock.

4.9.20.6 Fatigus.

4.11.7 Heater Cycling Life Test.
4011.5 Intermittent Life Test.

When a manufacturer sudmits tubes for qualification approvel, five extra tubes shall be submitted for lead
fatigue testing. These may be electrical rejects.

Leads may be clipped for applicetion of voltages during impact.

Glass strain procedures - All tubes submitted to this shall have been sealed & minimwum of 48 hours prior to
conducting this test. All tubes shell be at room tempersture. The entire tube shall be immersed in water

not lems than 85°C for 15 seconds and immediately thereafter immersed im water not more than 5°C for 5 secomds.
The volume of water shall be large enough that the temperature will not be appreciably affected by the test.
The method of submersion shall be in accordance with Drawing #245 JAN, and such that a minimum of heat is con-
ducted away by the holder used. The tubes shall be placed in the water so that no contact is made with the
conteining vessel, nor shall the tubes contact each other. After the 5-second submersion period, the tubes
shall be removed and allowed to dry at room temperature on a wooden surfece. After drying at room tempera-
ture for a period of 4B hours, the tubes shall be inspected and rejected for evidence of air leaks. Eleo-
trical rejects other than inoperatives may be used in the performance of this test.

The regulation of the heater voltage supply shall be not more than 3,0 percent. This test shall be made on
a lot by lot basis. A failure or defect shall consist of an open heater, open cathode circuit, or a heater—
cathode short.

Stebility Life t

. Life test samples shall be selected from a lot at random in such a manner as to be representative of the
lot. If such selection resulte in a sample containing tubes which are outside the initial specification
gheet limits for the relevant life test end point characteristics, suwch tubes shall be replaced by ran-
domly selected acceptable tubes.

b. Serielly mark all tubes from the sample.

. Record referenced characteristic measurements after a maximum operation of 15 minutes at specified voltage
and current conditions on the entire sample.

d. Operate at life test conditions for cme (1) hour (plue 30. minutes, minus O minutes), Life test shall be
conducted as per paragraphs 4.11 snd 4.11.5, MIL-E-1, except that the following shall bersubstitutad
for the third eentence of 4.11: The mean electrode potentials, except heater or filament, may be established
at values differing by not more than 5% from the specified values provided the same average electrode
dissipations are obtained that occur with the specified voltages. Fluctuations of all voltages including
heater or filament voltage shall be as small as practical.

e. Record referenced characteristic messurements at the end of this test period. Referenced characteristic
measurements shall be taken immediately following the test or tubes shall be preheated 15 minutes wnder
specified test voltage and current conditions, and immedietely measured. The 15 minutes preheat shall be
considered as part of the test time.

f. A defective shall be defined as a tube having & change in referenced characteristic greater than that
specified on the specification sheet.

g. A resubmitted lot must be subjected to all Measurements Acceptance Tests except Mechanical Inspection,
Vibration, and Low Pr: Voltage Breakd tests.

MEANS OF ASSURING SURYIVAL RATE - The procedure for sssuring the maintenance of a desirable quality level in
terms of early life survival consists of a series of normal, reduced, and tightensd inspection plans for use
at 100 hours. The ssmple size is dependent wpon lot sise, and the transfer between normal, reduced, and
tightened inspection is dependent upon quelity history.

The selection of inspection scheme and sampling plan shall be in accordance with Inspection Instructions

for Flectron Tubes paragraph 5.3.4.2 through 5.3.4.3.1.3 inclusive except that paragraph 5.3.4.2.2 shall be
modified by deleting the last part of the first sentence which states®....or if no lot in the last 20 lots
ingpected shdll have been declsred nonconformdng for life test qualities.® At the manufacturer’s optiom,
reduced inspection msy be used if no lot in the lest ten (19) lots inspected have been declcrz2 momconforming..

INGPECTION PROCEDURE

a. BSelect sample in accordance with Note 13, paragreph (a).

b. Tubes to be tested at 100 hours as provided in MIL-E~1(4.7.5). ' When any tap-short indication is obtainmed,
the test shall be repeated. When any short indicatlon is again obtained the tube will be rejected as
an inoperative.

¢. Determine the number of defective tubes at the 100 howr periocd.

TAN-5718 Page 4 of &



Note 143
(Contd)

Note 153

Note 163

Note 173

Note 18:

Note 19:

d, If more than the allowable mumber of defectives oécur, declare the lot nomconforming.

e, & resubmitted lot pust be subjected toc all Measurements icceptance Tests except Mechanical Inspection,
Vibration, and Low Preasure Voltags Breakdown tests.

For Survival Rate Life Test, the equivalent Stability Life Test conditioms shall be interpreted as having the
eaxe beater voltage (Ef) and heater-cathode voltage (thk) as the Stability life Test; and the same interruptiona
of MIL-E-1 paragraph 4.11.5 as the Intermittent Life Test. The electrode voltages shall be such that the element
dissipations are not less than 80 percent, nor more than 100 percent of Stability Life Test Plate Dissipation.
Thess voltages are to be maintained within the limits of plus 200, minus 50 percent of the Stability Life Test
voltages.

Interzittent Lifo Testat

a, The firat 20 tubes of the Stability ILifs Test sanple which meet the meagurements acceptance test limits
for those characteriastios specified as Interrittent Life Test End Points shall be used for the Intersittent
1ife Teast sarple. In the event that a second Stability Life Tegt sample is used, the first 20 tubes from
that sample which meet the above conditions shall be used,

b, In the event of failure of the first sawple on Intermittent Life Test, take a completely fresh sasple(ulL-STD-
105 sapple aize code letter 1) and stabilize it in accordance with the conditions of the Stability Life Teast.
Then selegt from it ths first 40 tubes which meast the meagurements acceptance test limite for those charac-
teristica specified as Intsrmittent Iife Test End Points,

Subject these 40 tubes to the Interxittent Life Test. 4cceptance shall then be based on combined results
from the firat and second saxples.

¢. as an alternate method, the mamufacturer may select his 1ife test sample ms described in Note 13, paragrarh (a).

d. Life test shall be conducted as per paragraphs 4,11, and 4.11.5, MIL-E-1, except that the following sball be
substituted for the third suntence of 4.11t The mean electrode potentials, except heater or filawent may be
established &t valusa differing by not more than 5% from the specified values provided the same average elec-
trode digsipations ere obtained that occur with the specified voltages. Fluctuations of all volteges including
heater or filament voltage shall be as srall as practical.

e, Regular 1ife Test
1, kegulear Life test shall be conducted for 1000 hours.

2. Regular life test acceptance shall be on the basis of the 500-and 1000 hours requirewents &s indicated
on Specification Sheet.

3. Regular 1ife test shall be in effect initially spd shall continue in effect until the eligibility oriteri.
for the Reduced Hours life Test have been mot,

f. Reduced Hours Life Teats

1, Reduced Hours Life Test shall be conducted for 500 heurs and acceptance shall be based on the 500 howr
end point limits.

2, Eligibility for Reduced Hours Life Testas No lot failure dus to the 1000 hour 1ife test has cccurred in
the preceding three(3) consecutive lots,

3. Loas of elipibility for Reduced Hours life Tests Two (2) or more 500 howr 1ife test lot failures oscurring
in the last three (3) consecutive lots.

ge The life teat sample shall be read at thz following timess

0 hours
500 hours (plus 48 hours; minus 24 hours)
1000 hours {plus 48 hours; minus 24 hours; when in force)

Additional reading periods msy be uead at the discretion of the electron tube manufacturer.

h, 4cceptance Criterias The lot shall bte considered satisfactory for acceptance provided thet the specified
allowable defects are not excseded and the change of the average of any characteristic in the life test sample
specified for 1ife test control of aviragss iz not éxceedsd. The average percentage change shall be sscertained
from the determination of the individual changes for each tube in the life test sample from the zero (0) hour
value for the refcrenced characteristic or characteristies. For purposes of computation of this average »ercentag
change, the absolute values cf the individual changes for each tuba in the life tast samwple shall be used, any
‘tube found inoverative during life testing shall not be considered in the- calculetion of this averege,

i, A resubmitted lot must be subjected to all kieusurements accepterce Tests except wecnardcal inspaction, Vibruticn,
and Low Pressure Volinge Breixdewn. i

jo Not wore than ome-(1) acoidental breakage shall be allowed in the 1ife test sample., In the event taat cne (1)
life teast tube is accidentally broken, acceptability of tie life teat sample shall be based upon the rersining
tubes in the surple provided tnat the hroken tube was not lmown to be a defactive.

Envelope Termjurature is defined as-the hinest temperature indicated when using a& thermocouj.ie of #40 BS or smailer
diameter elerents welded %o u ring of .025 inch diameter phoaphor bronie ol=ced in contact with the envelope.

Yrder Jor evaluation of life tegt defectg.= In the event trat a tube la defective for more than one attrivute churec-
teristic, the ohéracteristic ajpsaring first in the Lile Test dnd Points shall conatitute the fuilure,

An inoperative as referenced in Life Tegt is defined as a tubs having one (1) or zore of the following defects:
A4gcontinuity (Ref. u.ll-£-1, par. 4.7.1), shorte (Ref. MiL-3-1, par. 4.7,2), air leaks.
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== CV3930

Note 20:

Note 213

Note 22:

Note 233

Note 24

JAN-5718

On Inforzation life Tests, read same charactoristica as Intermittent Life Test. Limits do not spply. Six
copies of these data shall be forwarded to the Armed Services Electron Tube Committee upon request.

This 1ife test shall bs conducted on & minimum of one sample of ten tubes sach month of production, This
sample ghall be selected as the first tem serially marked, noninoperetive tubes from a comploted Intermittent
Life Test sampls, This life test ahall be classified a&s & destructive test. Read at 1000 hours.

Transconductanoe (2) is the percent change in Transconductance (1) of an individual tube resulting from the
changs in Kf,

Prior to this test tubes shall be preheated 5 wimutes at conditions indicated below, Test within thres (3)
ssconds after prehsating. Three-minute test is not permitted, Grid Exisaion shall be the last test performed
on the sample selected for the Grid Sxissiopn test,

Ef Eo &b Rk Rg

v Vde Vde ohms Meg

7.5 ] 100 150 1.0

Reference specification shall be of the iasue in effect cn the date of invitatiom for bid.
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