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, ._ .. the sound passing through one square yard a/ A 
is spread thinly over sixteen square yards a/ B, if B is 

folfr yards from the projector." 

tell your story, don't forget the appeal that pictures carry 

for the average reader. No matter how well a piece is 

written, no matter how practical its applications, it 
might as well not be p rinted if no one reads it. Photo­
g raphs help achieve this reader-appeal. If you are wri t­
ing on a subject that doesn't require illustration, think 
over the possibilities of a few pictures. Try and get local 
photographic facilities to make some shots for you. In­

cluding people in pictures of this kind increases their 
interest. In any event photog raphs specifically taken to 

illustrate a story are always better than stuff picked from 
a file as an afterthought. 

When to use an illustration cannot be set down by any 

simple set of rules. Sometimes the story cries out for 

obvious pictures; it is almost impossible to make your 
meaning clear without them. If you wanted to tell what 
a circle is, you might say it is the !oms of all points 

in a plane equidista11J fr om a fixed point, but you woul:i 
a lmost assuredly use a picture to show what a circle looks 
like. 

Perhaps a less-obvious example would be an attempt 
lo explain that intensity of proj ected sound varies in­
versely as the square of the range. Here we would use 
both an example and an illustration. 

Thus the sound passing through one square yard at A 
is spread thinly over sixteen square yards at B, if B is 
fou r yards from the projector. 

You don't have to be an artist when you write for 
ELECTRON. A rough sketch wi ll enable the art staff of 

the magazine to prepare the necessary final product suit­

able for publishing. And here a word o( caution . Don't 
mess up a good photograph with bad ly lettered legends 

and arrows. I nstead, make a roug h sketch of the photo­

g raph on another piece of paper and ind icate on it what 

lettering is to go where. Do not trace over the photo­

g raphs, as any slight embossing of the surface of the 
photograph will' show when p rinted. Glossy pJ1oto­

graphs are best. 

3-Scbematic diagrams. Schematic diagrams are so 

often used in all kinds of technical articles on electronics 

subj ects that a special word is in order. In most cases 

schematics intended for publication will be redrawn, so 
that it isn't too important to receive them in final smooth 
form. But it does help if they are carefu lly laid out. 
The sequence of the parts and stages should follow in a 

logical order. 

Many articles are written involving modifications to 

extstmg circuits. Don' t throw an entire modified schema­

tic at your reader and expect him to be able to find the 

half dozen circuit changes that you have made. It's not 
much easier than finding a needle in a haystack. Rather . 
isolate that part of the schematic that has been changed, 
and then indicate what connections you have removed 
and what has been added. This is not only clearer to 
understand, but is a much better guide to the man who 
must actually make the change in his equipment. 

DON'T BE AFRAID TO TRY 
The foregoing ideas will make writing easier. But the 

important thing to remember is that what ELECTRON 
wants is contributiom. How they are written or in what 
form they are sent in is distinct ly secondary. Your Com­
manding Officer will be g lad to forward what you write. 
He won't worry about the details of how it is written , 
how illustrated, or even if it is technically perfect. He'll 
let the Bureau of Ships worry about these non-essential 

details. 

So try your hand at wn tmg an article. You'll get a 
kick out of seeing your work and name in print. 

'' . . . find the half-dozen cirmil changes you have made." 

" ' : __ -:jm 
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Electron Tube 

Testing 
• During the war we were able to enjoy the advantages 

of good electron lube performance, and it is now appro­

priate to give credi t where it is due. The Join t Army­

Navy Electron T ube Committee and the tube manu fac­

turers are responsible for the rigorous tests to which 
the tubes are subjected, and therefore deserve a large 
share of the credit. They set the test limi ts which 

Electrical T est U11il. T bis is arranged to apply 
nearly ez1ery conceiVable electncal lest t o which a trmiS-

111illing t11be may be wbjected. 

describe a tube of acceptable quality, and w rote the 
manual which contains the test specifications covering 
all tubes purchased fo r military use. This manual, The 
Joint Army-Navy Specification JAN-lA fo r Electron 
Tubes, is the tube manufacturer's and electronic manu­

"bible". I t on ly _covers the two major 
obJeCtt \·es of tube testmg, whtch are to determine 

whether a new tube has characteristics which will enable 

it to replace directly tubes of the same type previously 

produced , and to attempt to ascertain whether the tube 

has a life expectancy in excess of the minimum guaran­

tee, but also sets up tests to determine the ability of the 
tube to stand up under adverse conditions. 
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JAN-450TH 

THIS SHEET OF TEST LIYITS IS A PART OF SPECIFI CATION JAN-ll 

Description: Transmitting Triode 

Ratings: 
Maximum: 

B.R.F . t 
C Telep: 
C Telep: 
C Teleg: 
C Teleg: 

Ef 
v 
7 .5t-5% 
7:5i5% 
7.sv% 
7.SV% 
7.5:5%. 

Eb 
kVdc 
6'.0 
6.0 
4-5 
6.0 
4.0 

Test Cond.: 7.5 Vac. 

Dimensions: As per Outline 

*Base: 4-pin 

**Pin Connections: As per outline 

P'-3 

F-6n(2} 

F-6b(l) 

F-6b(3) 

F- 6i 

F-6g(l) 

F-6g(6) 

F-6f(9) 

F-6.Jlll) 

'F-6d(2) 

F- 6c(5) 

F-6p 

F-4 

F-4b 

Holding Period: 

*Drop: 

*Vibration: 

*BU!!lp Teat: 

Filament Current: 

T Grid Current: 

Grid Emission: 

Grid Vol tage: 

*Ampl ification Factor: 

*Power Oscillation: 

Peak Emission: 

*{}apaci tance: 

Life Test1 

Life Test End Point : 

Ec 
Vdc 

-700 
-470 
-700 
-470 

adjust 

Ib 
inA de 
125 
330 
500 
500 
500 

180 

Ic 
mAde 

100 
125 
100 
125 

**Cap: 

Pp 
w 
450 
450 
450 
.450 
450 

\ 

As per outline 

**Cathode: 
**Envelope: 

Thoriat ed Tungsten Filament 
As per outline 

Conditions 

Note 1 

No Voltages 

Eb.=4000Vdc ; Ib=280mAdc ;F::3!Ac 
Ic:65mAdc;Rg=5000 

Group C;Power Oscillation 

Peak Emission ana 
Grid._._!:mission 

If: 

Ic: 

Ic: 

Ec: 

Yu: 

Po: 

i s : 

Cgp: 
Cgk: 
Cpk: 

t: · 

i s : 
Ic: 

Min. 

11. 0 

0 

0 

-19.0 

.34.0 

675 

9.0 

4.0 
7.3 
0.5 

500 

7. 0 

Max. 

12.5 Aac 

-15 u.Adc 

...::500 · u.A·ac ; 
.· . ~ 

-31.0 Vdc 

42.0 

a 

5 .I. ~llf 
8.9 uuf· 
1.0·- uuf 

- 500 

hrs 

a ~ 
u.Adc 

JAN- 450TH 
31 May 1945 
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lfote 1. 

Hote 21 

JAN-450TB 

In addition to the 24 hour holding period, ten percent of the tubes in ~ 
production lot shall be held fo~ a period of ?2 hours. If more than two 
percent of the tubes fail to aeet the l1mlte specified in the test marked 
with a •dagger• sign, the tubes represented by this sample shall be subJect 
to recall and all tubes shall be held for a period of 72 hours. 

Voltage shall be applied in pulses such that the tube will not be damaged. 

0 ., 
"' 

DESIGN TEST MEASUREMENTS: 
A, B, C, 0, Z . 

JAN - 450TH 

t-1·---5.125---~t-l 
MAX 

TYPE APPROVAL MEASUREMENTS: 
E, F, G, H, J, K, L, M, N, P, R, S, 1; U, V, W, X, Y. 

FILAMErlT 

FILAMErlT 3 
CONNECTED TO 
2 INTERNALLY 

. .. . . .. . 

.... 
·.·.·.·.· . .... .... . .... .... 
' .. .. . 

'·· ·· . ... 
····· r•,•,•.• r •••• .·.·.·;·. . .. . . .. . .... ..... !.·.·.·. . .. . . .. . . .. . . ....... .. . .. . . .. . 
?} 
~ ... . 
~ .. . ... .. . ... ····· . ... . . .. . .... 
~·.·.·.· . ... . . .. . 
. ... ..... .... . .. . . ... . .. .. 
. ... . . .. . ····· .... ..... . .... r.·.·.·. . .. . . ... . . .. . .... . ... .... . .. . . .. . . .. . ·.·.·.•. . .. . . .. . .... .... .... .... .... .... .... . .... 
.·.•.·.· . .... ..... . .... .... .... .. ... .. .. . .... .... 
, ... . .... . .. . 

I I I I I I I.e I .... . ... 
~ ~ ·.·.·.·: ·.·.·.·: 
~ ® ~ ·.·.·.·.· ·.·.·.·.· 
•:::: JAN. 4"0TH FILAMErlT FILAMENT 4 •:::: 
•:::: - :;J .187+...002DIA. CONNECTED TO 
•:::: 31. May 1.945 4 PINS I INTERNALLY •:::: 

·.••·••.· ·.·.·.·: 
••• •••••• Jtl-1~ ·.·:.·: 
•,•,•:.• ' lW...r \H) •,•:;.• 

·.·.·.·: ·.·.·.·: ·· ··· .... . .... . .. . 
I. t. I I oil toil I 
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F IGURE 2-0utline clra111i11g for type 450TH (Notes 1 and 2 are those referred to on tbe T est Limit Sheet, Fig11re 1} . 
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Using the 450TH as a typical example of the tests for 
transmitting tubes, test-limit and tube-outline drawings 

for the 450TH have been reproduced from the JAN-l A 

specifications, in figures 1 and 2 respectively, and will b:: 
used in an analysis of the test procedure. The accom­
panying photographs showing factory shots of Eimac 
450TH tubes under test were provided by Eitel-McCui­
Iough Inc. 

Above_ th~ double line on the test limit sh~et is given 
the_ descnpttve matter relating to the tube, and maximum 
rattngs under certain operating conditions. Also listed 
abo~e the double line are the test condit ions under 
whtch ~early all the tests ~re to be made, and certain 
mec~amcal requirements the tube must meet. The latter 
reqUirements are those preceded by a double asterisk 
(**) and are determined by "Type Approval" tests 
performed at a government laboratory Fl · th · - IS e maxi-
mum frequency ( 40 Me for 450TH) at which maximum 
plate voltages and plate input must be reduced. 

Below the double line are given minimum required 
tests which each tube must pass to meet military require­
n:ents, plu~ additional "design" tests, preceded by a 
smgle astensk (*), which are to be made on a certain 
percentage of the tubes. 

The first column below the double l ine, titled " Ref." 
refers to the basic section of the JAN 1A . h" h J" . Jn W IC are 
ts~ed the basic requirements of the test, defining such 

~~ngs as type of test equipment and duration of test. 
tw ese tests for the 450TH are given below. Column 

. ~ merely names the tests. Columo three gives the con­
d tt!On under which the test is to be made, if these diffe 
from the "Test Conditions" given above the double line~ 

Column four gives the minimum and ma.ximum values 

which define an acceptable tube under the specified con­
di tions. 

Minimum required tests to which a 450TH IS sub­

mitted are as follows: 

F- 3. H olding Period: Unless otherwise specified, 
tubes shall be held without operation for a minimum 

period of 24 hours after the completion of all manu­

facturing processes. The tests indicated by a dagger ( t) 
on the tube specifications sheet shall be made at the 
conclusion of this period. ' Other required tests may be 
made before or after the " Holding Period". The tests 
indicated by a dagger ( t) may be eliminated on tube 
types requiring a holding period of 24 hours provided 
that: . ( 1) a check of all production tests is made after 
the holding period on a 10 percent sample (not less than 
100 tubes of any lot), (2) the manufacturer has 

previously made all tests specified except life test, and, 
(3) all tubes having shorts, discontinuities and air leaks 
are eliminated before packing the tubes. All production 
tests shall be applied to all tubes if more than 2 per cent 
of the sample tubes fail to meet the test limits. 

F-6a (2). Carton Drop Test: Each tube shall be 
packaged and packed as for sh ipment and the packed 
shipping cartons shall be dropped four times (once on 
their tops and bottoms and once on each of two adjacent 
sides) from a height of three feet above a rigid surface. 
This test may be waived on any order where tests have 
been previously made to the satisfaction of the inspector 
on the same type of tubes packed in the same type of 
cartons. Later a packing specification (JAN-P-75) was 
written which defined the type of packing to use. 

F-6b(l). Vibration - Method A: 
Each tube to be tested shall be mounted 
rig idly on a platform which is capable 
of being vibrated with simple har­
monic motion of 0.04-inch amplitude 
(total movement of 0.08 inch). Each 
tube shall be vibrated for one minute 
over a f requency range from 12 to 25 
c.p.s. in a direction normal to tl~e 
plane cutting the tube elements at thei r 
greatest cross section. The tube shall 
then be vibrated for one minut'e over 
the same frequency range in a direc­
tion parallel to the plane cutting the 

Rotati11g T est Unil . T his tmil is NSed 
f~r measNring grid bias reqNired lo 

~ gtve sfJecified v.tiNe of plate cm-re111 at 
specified plale t'Oih1ge, and for meaSNr­

mg grtd cNrrent tmder /be same 
conditio11s. 

elements of the tube at their greatest cross-section, and 

perpendicular to the axis of the elements. For tubes 
which have cylindrically-shaped elements, two positions 
shall be chosen which are 90° apart, one of which, due 
to the geometrical arrangement of the element supports, 
should produce maximum displacement of the elements. 
When this test becomes a production test, the time shall 
be that necessary to obtain a stable reading. 

F-6b(3). B11mp T est: Each tube to be tested shall be 
mounted in a vertical p.osition in the standard bump­
test equipment. T he hammer arm shall be released from 
the specified angle and allowed to strike the glass eil ­
velope at an angle of 45 ° to the plane of the press seal. 
The hammer shall strike the tube in a position such that 
free pendulum motion is obtained without excessive 
wobble. This procedure shall be repeated th ree times. 
Subsequent to this test, the elements of the tube shall 
show no significant dislocation, the tubes shall be in­
spected to insure compliance with all the requirements 
of mechanical assembly, and the results of all the tests 
shall be with in the limits on the tube specification sheet. 
If the fi rst 10 tubes successfully pass this test, the test 
may be waived on the balance of the selected tubes, at 
the discretion of the Gov'ernment inspector. 

F6i. Healer or Filament C11rrent: The specified 
vol tage shall be applied to the heater or filament. Cur· 
rent shall then be within the limits specified. During 
this test no other elements shall be conducting. 

F6d(2). Power Oscillation T esl: When the frequency 
of operation is not specified, each tube shall be operated 
in a self-oscillatory circuit, or as a separately-excited 
amplifier, at any frequency· not in excess of Fl. If an 
oscillatory frequency is specified, the test frequency shall 
not be less than that value but may be above if the 
manufacturer desires. Unless otherwise specified, the 
plate voltage and plate input current shall be the value 
specified under the rating for class-C telegraphy ; the 
load circuit being adjusted to obtain not more than the 
specified plate input current and the grid excitation be­
ing adjusted unt il the grid d irect current is with in 20 
per cent of the value specified under "Oscillat ion Test". 
A resistor of the specified value ( 10 per cent tolerance) 
shall be connected in series with the g rid circuit. Under 
these conditions the total (not "useful" ) radio-frequency 
plate power output of the tube shall be within the li mits 
specified or, for separately excited circuit, shall exceed 
the minimum limit by at least the amount of the d riving 
power, and the tube shall operate satisfactorily without 

sign of gas discharge or other injury. In the case of 
tubes having a rated plate d issipat ion in excess of 150 
watts, the duration of this test shall be five minutes. 

However, oscillation tests conducted on "Type Ap­
proval" samples may be continued for one hour. 

Vibration T esl Unit. Tbis tmit sim11!a1es /he vibralio11s 
to -which a ltlbe m11st be Jflbjecled before it ca11 be passed 

for wililary me. 

F-6f ( 9). Grid Voltage: With the specified potentials 
applied, the grid voltage necessary for the conduction 
of the speci fied current shall be within the limits on the 
tube specification sheet. 

F-6g ( l ). T otal Grid C11rrent: With the specified 
voltages applied to the tube, the total grid current read 

with a series microammeter ( the total external circuit 
resistance not exceeding 100,000 ohms) shall be within 
the limi_ts sp.ecified. The duration of this test ( including 
p~eheatll1g tune at specified test conditions, if continuous 
wtth the test), shall be 2 minutes unless a greater dura­
tion _i s specified or, in the case of tubes having a specified 
maxtmum current of 5 microamperes or less, it shall 
be only long enough to establish a steady value. When 
a g reater duration is required, a test period of 3 minutes 
wi ll be permitted if the g rid current at the end of this 

time is stable, is no longer rising, and does not exceed 

the limit specified . (Note: t is test duration in seconds 
unless otherwise specified.) 

F-6g(6). Primary Grid Em mission: By means of a 
suitable rectifier and 60-cycle a-c source, the grid shall be 
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Aging Rack. T he tubes are placed in 
this rack and power is applied. T his 
process ages the tubes before they are 
subjected to the tests set up on the 

T est Limit Sheet. 

heated du ring the positive half cycles 
and the presence of primary emission 
measured during the negative half 
cycles. The voltage shall be adj usted 
for the average grid current specified 
on the tube specification sheet. The 
primary emission current shall be not 
greater than the limit specified. 

F-61 (1). A mplification Factor: T he amplification 
factor of tubes shall be measured by any method de­
tailed in the 1938 Report of the Standards Committee 
of the Institute of Radio Engineers, or equivalent 
method, and shall be within the limits specified. 

F-6c (S). Peak Emission: T he filament or heater po­
tential shall be applied , and the grid or grids if present 

shall be connected to the plate. A suitable capacitor 
charged to the specified potential shall be discharged 
through the tube and a load resistor. The peak current 

shall be measured by an oscilloscope suitably calibrated. 
An equivalent method may be used. There shall be no 
evidence of sparking during the latter half of this test, 

and the peak current shall be within the specified limits. 

F-6p. Capacitance: The grid-cathode capacitance 
(Cgk), plate-cathode capaci tance (Cpk) , g rid-plate ca­
pacitance ( Cgp), and any other specified inter-electrode 
capacitances, shall be measured with the cathode cold 

and with no d irect voltage present. T he vacuum tube 
shall be in its complete form with its base or with its 
leads. The tube pins and leads shall be sh ielded from 
each other and from other elements of the tube so that 
they and their connections shall not form part of the 
capacitance being measured. Unless otherwise specified 
capaci tances shall be measured with standard tube shie ld 
or metal envelope connected to cathode. Transmitting 
tubes with bulbs larger than ST-16 shall be measured 
without a shield. as wi ll smaller transmitting tubes if 
their ratings specifically prohibit operation with a shield . 

Tubes read with or without an external shield shall h:tve 

connected to cathode all external metal parts integral 

with the tube and not at terminal potential. Such parts 

are lock-in tube bases, metal base shells pins with no 

connection, etc. When capacitance measurements are 

made on indirectly-heated tubes the heater shall be con-

nected to the cathode un less in special cases the measure­
ment is between the cathode only and other elements, or 
the heater and other elements. For vacuum tubes having 
elements other than a control g rid, a p late, and a cath­
ode, the additional elements of the active section includ­
ing internal sh ields shall be connected to the filament 
or cathode by the shortest possible connections. For a 
multiplex tube structure all elements of the other sec­

tion (s) shall be grounded except when reading inter­
section coupling capacitances. In general, grid -plate 
capacitance measurements shall be made with all other 

parts of the tube structure grounded, input capacitance 
measurements between the control g rid and all other 

parts of the tube structure with the plate grounded,. and 
output capacitance ben:een the plate and all other parts 
of the tube structure With the grid grounded. The meas­
urements shall be made by any of the methods described 
in the 1938 Report of the Standards Committee of the 

Institute o~ Radio Engin~ers or by an equivalent method 

as . exempli fie~ b~ the dHect-capacitance high-frequency 
bn dge-type Cir~u~t or the direct-capacitance hig h-fre­
quency transmiSSIOn-type circuit, as shown by RMA 

Standa~d~ Proposal No. 140 dated April 27, 1943 . On 
transmittmg t~be types employing a metal sleeve type 
base the capacitance measurements shall be made with· 
out grounding that sleeve. 

F-4. Life Tests: Tubes to be furnished without a serv· 
ice life guarantee shall be subjected to life tests under 

the conditions specified on the tube specificatio~ sheet, 
throughout the p roduction of the o rder, in accordance 

':ith paragraphs F-4a, F-4b, and F-4c of this specifica­
~Ion, and records of test data shall be reviewed by the 

Inspector. Tests may be r un intermittently or continu­

ously at the option of the manufacturer unless otherwise 
specified. 

I 

) 
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The 450TH Trammilling Tube- View on the left 
sbows tbe three elements before assembly. 

F-4b. Life-Test End Point: The criterion for life-test 
end point shall be that tube characteristic specified on 

the tube specification sheet, and a tube shall have reached 

the end of its life when the limits specified for that 
characteristic have first been reached when measured 
under specified test condit ions. W here two or more tests 
arc specified for Life Test End Point, failure of any one 
of these tests shall constitute failure of the tube. When 
optional tests are specified on the tube specification 
sheet, that one selected by the manufacturer at the start 
of the test shall govern. Tubes shall be l ife tested under 
the condi tions specified on the tube specification sheet. 

A variation of 10 per cent of the rated electrode poten­

tials, except for fi lament or heater voltage, shall be per­

missable provided the dissipation is maintained. 

When a new production run is started, the inspector 

may release for shipment after satisfactory completion 

of SO% of the number of hours specified for life tests . 
In the event of continuous p roduction and on the basis 

of preceding satisfactory life tests, tubes may be accepted 
even though the life tests from that particular lot have 
not been completed. 

At the conclusion of the t ime specified for life test, 
the average life of the tubes placed on test shall not be 

less than 80 % of the number of hours specified. If this 
percentage is not attained, all tubes represented by the 
samples shall be rejected subject to negotiation. The life 
of each tube shall be determined by adding to the hours 
of life at the last life-test-end-point passing test of the 
tube; either 10 per cent of the hours specified as the 
minimum life, or Y2 the hours between the last life-test­
end-point passing test and the life-test-end-point failu re 
test, whichever value is smaller. 

While the foregoing analysis covers only the tests 
specified for a 450TH transmitting tube it is hoped that 

it also points out the extent of the work accomplished 
by the Join t Army-Navy Electron Tube Committee, in 
setting up the JAN-lA Specifications. 
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Spare Parts 

Terminology 
• Various interpretat ions of the nomenclature for Elec­
tronic Spares cause no end of confusion to all activities 
concerned. All electronics personnel should be familiar 
with the correct terminology, and should use it in all 
applicable correspondence, dispatches, requisitions, in­
ventories, etc. The following qutline wi ll assist in 

properly identifying electronic spares for radio, radar, 
sonar, and fire-control radar (Mark) equipments. 

TABLE 1- Ra dio, Ra da r and Sonar Spa r es 

Correct 
Designation 

Equipment 
Spares 

Often Re ferred 
to as Usage 

ln~ividual, Oper- Equipment Spares are 
attng, Station,\ issued with equipments 
Mobile, Shi p or to a ll using activities. 
Primary Spares. 

Extra Equipment (no equivalent} .. 
Spares 

These a re exact d upli ­
cates of Equipment 
Spares a nd are issued 
to vessels to replace 
spares lost by fire, water 
or battle damage. 

Tender Spares 

Stock Spares 

*S upplementary 
Spares (for 
Equipment, 
Tender or 
Stock Spares} 

Base 

Bulk, Navy Yard 
Seconda r y o r 
Depot Spares 

Different 
Lis t Spares 

Issued to tenders, re­
pair ships and some 
special-service vessels. 

Issued to Navy yards 
a nd advance bases or 
otherstockingactivit ies 
for replenishment of 
Equipment a nd Tender 
Spares. 

Issued to 1avy yards 
and other stocking ac­
tivities for issue to 
vessels. 

TABLE 11- Fire-Control (Ma rk) Equipment 

Correct 
Designa tion 

List "A" Spares 

List "B" Spares 

List "C" Spares 

List "D" Spares 

List " E" Spares 

Often R eferred 
to as 

(no equivalent) 

(no e=J uivalent) 

Drawer or Unit 
Spares 

Bulk " A" Spares 

Bulk "B" Spa res 

Usage 

Consists of replace­
ments for pa rts most 
liable to fai lure , less 
vacuum tubes. (Each 
eq uipment is supplied 
with List "A" Spares 
and one spare set of 
vacuum t ubes). 
Replacement for parts 
not commonly s ubject 
to fai lure, issued to 
vessels having s towage 
space to carry these 
pa rts. (One set of List 
"B" Spares will nor­
mally maintain four or 
more fire control radar 
equipments.) None of 
t he List "B" Spares are 
~:1c~rporated in the List 

A Spares. 
This type consis ts of 
complete replacement 
units of an equipment, 
supplied to vessels hav­
ing s towage space to 
carry t hese parts. One 
List "C" Spares usually 
is sufficient to service 
one equipment. 
Supplied to shore fire 
control radar mainte­
na nce activit ies. Con­
ta ins the same items in 
the same quantities as 
List "A" Spares. 

(Packed in wooden 
cases.) 
Supplied to shore fire 
control radar ma inte­
na nce activities. Con­
tains the same items in 
t he same q ua ntit ies as 
Lis t "B" Spares. 

(Packed in wooden 
cases. ) 

* S~~plementary Spares a re sets made up of types and 
quanll t tes of spare parts called for in RE 13A 730 series of 
spa~e parts speci_ficati_ons, ~u t not called for in t he earl ier major 
eqUJpmen~ spec;: tficallons 1ssued prior to the inaugura tion of 
these spectficattons. 

Ceramic 

Capacitors 

MAR 

• 

Radio Equipments 
• Here we introduce a very small item with a very large 
name. It is the titanium oxide ceramic-insulated feed­
through capacitor. This component is the latest version 
of our old friend the by-pass capacitor and provides a 
simple, efficient method of effecting a by-pass to g round 
when passing through a chassis or metal can. The as­
sembly closely resembles a ceramic lead-through or 
stand-off insulator and consists of a silvered ceramic 
capacitor tube having the outside electrode soldered to a 
plated bushing and the inside electrode firmly connected 
to the feed-through material. It has heavy terminals, 
large contact areas, a high resonant frequency which is 
well above the MAR range and, being of the feed­
through type, practically eliminates lead inductance to 
ground. Because of these features it has been incor­
porated into some of the MAR radio equipment circuits 
and has proved to be very satisfactory. Unfortunately it 
is inherently fragile and has suffered considerable dam­
age. Ceramic insulators have been cracked or broken 
and the thin plated inner electrodes have been melted. 
These troubles, which were caused both by the use of 
excessive heat and pressure while soldering and by care­
less g ripping or tightening of the as"semblies while in­
stalling or removing, have either placed the equipment 
out of operation or in a state of reduced operating effi­
ciency. A few simple precautions could have prevented 
this trouble, so it is recommended that all personnel 
engaged in the repair and maintenance of electronic 
equipment familiarize themselves with this type of 
capacitor and see that proper care is exercised in the 
future. The accompanying photographs should be an 
aid to the technicians as they show specific applications 
in the MAR radio equipment. 

~chematic of the fe ed-through capacitor (left) and 
1/s eq11ivaleut cirmit (rigbt) showing that the device 
functions as a " T-type" low-pass filter. Tbe leads and .... 
feed-through wire fllmisb the iuductance, r111d tbe 
coucentric coati11gs on the shell f11rnish the capr1rity. 

Trammif!er-Recei·ver "of the MAR equipme11t, showing 
the local/Oil of some of tbe concentric ceramic capacitors. 

Concentric ceramic capacitors contained hz the power sup­
ply mut. Note that one of the capacitors is damaged. 
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QPEN PULSE CABLE IN SG-4X 
A report has been received concerning trouble in the 

SG-4X installation on the Fra1tklin D. Roosevelt which 
may prove enlightening to other techn icians maintaining 
SG-3 or SG-4X equipments. The indication was a sud­
den decrease in response unti l no targets could be picked 
up beyond one mile. Routine changing of T-R tube and 
magnetron plus check of receiver fa iled to correct the 
trouble. A check of waveforms showed that the modu­
lator unit was operating normally. 

The pulse cable was next checked with a megger, and 
it read open while it was still connected to the pulse 
transformer. The cable was removed from the pulse 
transformer with extreme difficulty and the cause of 
trouble became readi ly apparent. T he outer conductor 
of the plug was badly corroded as though by acid or salt 
water, and the inner conductor was almost entirely eaten 
away, apparently by arcing. In addi tion to these two 
t roubles, the porcelain insulato r was broken. There was 
also evidence of poor assembly between the plug and 
cable, the soldered joints being poorly finished. When 
a new plug was attached to the cable plus installation of 
a new pulse transformer, the equipment returned to 
proper operation. - E.F.S.G. 

TUBE CHANGES IN THE SG-3. 
The phantastron range circuit in the SG- 3 employs a 

6SA 7GT tube. A recent failure in this circuit empha­
sized a point which is of importance to all technicians. 
If it becomes necessary to replace V-60 2 in the SG-3 it 
must be replaced with a 6SA7GT, as a 6SA7 meta l tube 
will not work in this application. Technicians who are 
charged with maintaining these equipments should mark 
the socket in some manner to preclude other technicians 

making this mistake in future maintenance of the equip­
ment. Raytheon Manufacturing Company is marking all 
current production of this equipment in such a manner. 

- E.F.S.G. 

HOW GOOD ARE YOUR TUBES? 

The entire WFA submarine sonar equipment aboard 
the USS Odax (SS-484) was checked to determine the 
cause of its poor performance. The chief trouble was 
found to be poor tubes throughout the system. 

The tube situation aboard this ship is an acute prob­
lem. All the spar~ tubes were tested and less than ten 
percent of them could be called satisfacto ry. None could 
be called excellent. Of all the tubes tested, none came 
up to the transconductance rating called for by the t~be 
tester. Different tube testers were used to determme 
whether the fault was with the testers or the tubes, but 
it proved to be the tubes. The only tubes that gave good 
results were those of the ruggedized "W" type. 

After finally placing a good set of tubes in the equip· 
ment, the WFA behaved excellently. In the future, 
great care should be exercised to place only those t~b~s 
in the equipment that test sat isfactorily . . Although 1t IS 

sometimes necessary to run th rough' a dozen tubes to get 
one good one, the results obtained from the equipment 
when good tubes are installed make this extra work 
worth while. 

As a result of this experience, the Odax has started a 
regular tube checking procedure both for new tubes and 
tubes in the equipment. A simi lar procedure is recom· 
mended for all ships. 

-E.F.S.G. 

Brooding won't bring additional copies • • • 

So me of th e boys brood and moan b ecause the ir ship doesn ' t rece ive e nough copies 

of ELECTRON magazine to re ach all who want to. read it. Broo ding wo n't so lve th e 

proble m, but a lette r to the editors will . Or clip th e post card from th e back cover of 

the july iss ue . ELECTRON is in a position to supply any reasonabl e numbe r o f 

additional copies . Let us know your need s. 

Write to: 

Editor, BuShi ps ELECTRON 
Bureau of Shi ps (Code 993 b), 
Navy De partment , 
Wn~hingto n 25, D. C. 



It is entirely possible that you can start, stop, 

operate, and maintain an equipment without ever 

going near those portions of the instruction book 

devoted to the why and how of the gear. But that's 

where a real education is buried away for the man 

who wants to dig it out. Everybody uses the parts 

lists and schematics, but the ETM who knows the 

theory of the circuits h e is working with-the fellow 

who knows why a resistor is where it is-is much 

more likely to g et at the source of obstinate trouble 

than one who doesn't. So study your instruction 

books wh enever you have time to spare. 

LEARN HOW IT WORKS 


