






















0 
w 
1-­
u 
I­
V') 
w 

0 
UJ 
1-
u 
I­
V') 
w 

0 
N 

COMMERCIAL, TECHNICAL, 
ELECTRONICS BOOKS 

Commercial textbooks on the subjects of radio, elec­
tronics, mathematics and electricity, such as those noted 
in the accompanying list, are furnished to ship and sta­
tion libraries by the Bureau of N aval Personnel. 

Not all the titles listed are provided for each ship or 
station library but a representative selection is included 
in each at the time of commissioning . New ti tles and 
new editions of books in these technical fields are dis­
tributed from time to time in the monthly issues of new 
books. Requests for replacement of worn or lost mate­
rial and any special titles or additional books desired fo r 
libraries should be directed to the Bureau of N aval Per­
sonnel. These will be provided insofar as funds permit. 

Although funds for the procurement of new technical 
books and books for recreational reading during the cur­
rent fiscal year are limited to approximately fifty-five 
cents per capita, this amount is being supplemented by 
redistribution of used copies. It is suggested that the 
Bureau of Naval Personnel be informed if ships· 
libraries are deficient in material on electronics, radio 
and technical subjects. Titles on hand in each library 
should be listed in order that supplementary books may 
be sent, and any particular titles desired should be 
enumerated. 

Although it is not possible to maintain and issue a 
stock of all books in this field, it is desirable that a 
representative selection of outstanding publications on 
these subjects be available to Naval personnel through 
ship or station libraries. No allowance list has been 
published since the list is continually under revision. 
New titles are being added from time to time and older 
ones dropped as they become outdated. The allowance 
for different types of ships and stations depends upon 
the number of personnel served by the library and the 
particular mission of the activity. 

LIST O F BOOKS 
MATHEMATICS-applied to electrical engineering and 
radio 

Cooke-Mathematics Essential to Electricity 
Cooke- Mathematics for Electricians and Radiomen 
Kuehn-Mathematics for Electricians 
Smith-Applied Mathematics 
Sokolnikoff-Higher Mathematics for Engineers 

ELECT Rl C /TY -selected 
Abott-National Elec. Code Handbook 
Audel-New Electrical Library, 12 volumes 
Croft-American Electricians Handbook 
Gulliksen-Industrial Electronics 
Hund-High Frequency Measurements 

M.I.T.- Applied Electronics 
Pender- Electrical Engineers H andbook, 2 volumes 
Pender- Standard Handbook for Electrical 

Engineers 
T imbie-Basic Electricity 

AVIA TION- selected 
Mcintosh-Radio N avigation for Pilots 
Morgan-Aircraft Radio and Elec. Equipment 

RADIO 
Abbot-Handbook of Broadcasting, 2nd ed. 
Albert-Electrical Communication 
Albert- Electrical Fundamentals of Communication 
Albert- Fundamentals of Telephony 
Almstead-Radio Fundamentals 
Almstead- Radio Material Guide 
ARRL-Antenna Book 
ARRL-Radio Amateur's Handbook 
AT&T- Principles of Elec. Applied to Telephone 
Brainard- Ultra-High Frequency 
Burns-Radio 
Cameron- Servicing Sound Equipment 
Camm-Radio Engineer's Pocket Book 
Caverly- Primer of Electronics 
Duncan-Radio Telegraphy & Telephony 
Dunlap-Electrical and Radio Dictionary 
D unlap-Radar: What it is and How it W orks 
Eastman- Fundamentals of Vacuum Tubes 
Eddy- Aeronautic Radio 
Eddy- Television 
Everitt- Fundamentals of Radio 
Fink- Principles of Television Engineering 
Fink- Radar Engineering 
Floherty- Behind the M icrophone 
Ghirardi- Modern Radio Servicing 
Ghirardi-Radio Physics Course 
Ghirardi- Radio T roubleshooter's Handbook 
Hall- Radar Aids to Navigation 
Harper-Rhombic Antenna D esign 
H artshorn- Radio-Frequency Measurements 
Harvard U. Cruft Lab.- Electronic Circuits and 

T ubes 
Henney- Principles of Radio, 4th ed. 
H enney-Radio Engineering Handbook 
Hicks-Principles & Practices of Radio Servicing 
Haag- Basic Radio 
H und-Frequency Modulation 
Jordan-Fundamentals of Radio 
Kiver-Television Simplified 
Kiver-Ultra H igh Frequency Radio Simplified 
Marcus & Horton-Elements of Radio 

•• 

Manly-D rakes Electrical and Radio Diet. 
Millman- Electronics 
Mills- Electronics 
M.I.T.- Loran : Long Range Navigation 
M .I:T. Radar School- Principles of Radar, 2nd ed. 
Morecroft- Elements of Radio Communication 
Morecroft-Principles of Radio Communication 
Morgan-Aircraft Radio 
Moyer- Radio Construction and Repairing 
Nilsen-Practical Radio Communication 
Nilson-Radio Code Manual 
Nilsen-Radio Operating Questions and Answers 
RCA- Air Cooled T ransmitting Tubes 
RCA-Receiving Tube Manual 
RCA- Radio Fundamentals 
RCA- Radio H andbook (11th ed. 3 volqmes ) 
RCA- Reference Data for Radio Engineers 
Reich-Principles of Electron T ubes 
Reid1- Theory and Application of Electronic Tubes 

Rider- Cathode Ray Tube at W ork 
Rider- Frequency Modulation 
Rider- Servicing Superheterodynes 
Roberts- Aviation Radio 
Roberts-Radar Beacons 
Robinson- Radio Telegraphy & Telephony 
Sandretto-Principles of Aeronautical Radio 

Engineering 
Sarbacher- Hyper and Ultra H igh Frequency 

Engineering 
Slurzberg- Electrical Essentials of Radio 
Smith-Radio Handbook 
Sterling-Radio Manual 
Terman- Fundamentals of Radio 
Terman- Radio Engineering, 1940 ed. 

Engineer's Handbook 
Tyler- Telecasting and Color 
Watson- Understanding Radio 
Whinnery-Fields and Waves in Modern Radio 

HOW MUCH DOES GCA COST? 

That is not a fair question, for the answer is a nega­
tive quantity. G.C.A. does 110 t cost; it saves. 

A fairly typical report of the operating costs of a 
G .C.A. uni t was given in the G.C.A. Unit No. 10 Main­
tenance Report for December, 1948. 

Last To 
Type of A pproach Month Date 

Practice Landings . . . . . . . 8,578 192,342 
Landings Under Instrument 

Conditions .. . ........ 419 8,5 19 

This uni t estimated its total cost of operation for the 
year at $70,975.00. This estimate included salaries of 
personnel, the cost of the unit's housing ( including de­
p reciation ) , and depreciation of the expensive equip­
ment as well as maintenance and repair costs and power 
supplied. 

Fairly typical, also, was the total number of ap­
proaches made on this unit's coaching. Out of the 
total of 4,594 approaches, fi ve "saves" were made of 
aircraft whid1 could not have landed safely by any means 
other than this G.C.A. unit. The "saves" included 
three civilian aircraft (a PBY with 9 passengers, a D C-3 
with 9 passengers, and an SNB with 5 passengers) and 
two military aircraft (a C-47 and an A-26) . 

There are some who say that human lives are priceless 
and that any expense is justified if human lives are 
saved. To be a li ttle more practical, we may say that 
human lives are priceless and therefore can not enter into 
a mathematical analysis. This being so, we are left with 
only the replacement costs of the planes and their 
equipment to be considered here. 

But the cost of one C-47, about $1_75,000, 
is more than the total cost of operatmg the 
G.C.A. uni t fo r an entire year. If only one large plane 
is saved for every two G.C.A. units in _ope_ration, the 
cost of operating the is more .. than justified. .. 

W hen judged in this ltght, the G.C.A. Box Score 

takes on a new meaning. 
H enceforth, let us ask, "How much does G.C.A. 

save?" 
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The following bit of valuable information has been 

mentioned before but is passed along again, because of its 

importance. 
Ships equipped with radar a re cautioned that under 

certain sea condi tions small bergs and growlers of a size 
sufficient to damage a vessel may not be detected, due to 

being obscured by the sea swell or scope .clutter. 

INSTRUCTION PAMPHLET 
FOR SUBMARINE 

PERISCOPE ANTENNA 
Portsmouth Naval Shipyard has prepared preliminary 

instruction pamphlets (No. B-6002 ) for the Dual Pur­
pose Periscope Antenna. installed in various submarines. 

These pamphlets have been d istribu ted as shown be­

low, with the request that cognizant type commanders 
furnish three copies to each submarine equipped with 

the periscope antenna. Additional copies may be ob­

tained by writing ComSubLant o r ComSubPac. 

Bureau of Ships 
U.S.N. Underwater Sound Lab. 

ComSubLant 
ComSubPac 
ComNavShipydBoston 

ComN a vSh i pydPhila 

ComNavShipydChasn 

ComNavShipydMare 
ComNavShipydSanFran 

ComNavShipydPearl 

2 copies 
6 copies 

18 copies 
30 copies 

2 copies 
2 copies 
2 copies 
2 copies 
2 copies 
2 copies 

CATALOGUE OF 
NAVY TYPE ELECTRONIC 

MATERIAL NOW AVAILABLE 
Distribution of a new Navy type number book, the 

"Catalogue of Navy T y!_)e Electronic Material," NavShips 

900, 109 (A), has begun and recipients will soon have 

the largest accumulation of data on electronic material 

ever compiled by the Bureau of Ships. T he catalogue 

consists of eight volumes, of which Volumes I through 
V II are restricted and Volume VIII is confidential. 

The catalogue is the culmination of five years of in ­
tensive effort on the part of the Electronics Divisions 
to compil~ the most comprehensive and most accurate 
publication on Navy electronic parts and components 

possible. Starting with the old Navy type number book, 

NavShips 900,109, which this catalogue supersedes, the 

information has been gr_eatly expanded, and a rranged in 

a more usable form. In addition, a cross index has been 
added which makes it possible for the user to enter the 
catalogue with other than a Navy type or Army-Navy 

designation. 
Volume I of t~e catalogue is a cross reference listing 

of all known eqUivalent numbers (such as the JAN, ESO 
stock number, Standard Navy stock number, ASO stock 

number, Signal Corps stock number, manufacturers' and 

contractors' numbers) to the N avy type or Army-Navy 

designation. It also contains an add itional JAN to 
Standard Navy stock number cross index. 

Volumes II through VIII are arranged in sequence 
by Navy type or Army-Navy designation and include a 
JANAP 109 description for each item, the applicable 
specifications, drawings, JAN, stock and commercial 
reference numbers, as well as the equipments in which 

each item is used. 
It is planned to maintain the loose leaf cata logue by 

issuing supplements periodically. Comments on and 

requests for the catalogue should be addressed to the 

Chief of the Bureau of Ships, Attention Code 963. 

CUTTING ANTENNA CABLE FOR MODELS DAK, 

DAQ, AND DAU SERIES EQUIPMENTS 

The following information on the cutting of antenna 

cables for the Models DAK, DAQ, and DAU series 

equipments shou ld be placed in all appropriate current 

instruction books and all associated installation manuals. 

The three lengths of RG- 24jU twin co-axial cable to 

be used between the base of the loop and the junction 

box should be of the same electrical length to assure 

the same electrical phase conditions for each cable. Past 

experience has indicated that adequate match in electrical 

length can be achieved by accurately cutting these cables 

to the same physical length , if the RG-2-ijU cable is in 

good condition. Whenever possible however this cable 

shou ld be drawn from stock, instead of usin~ any cable 

originally supplied with the eguipments. 

After they are cut the cables should be instal led 111 

accordance with the proper instruction book. 

\ 
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Iowa Class Battleships 

Sirs: 

I am a regular reader of ELECT.RON but it disturbs me 

greatly to read of the Missouri class of battleships as 

mentioned in your article on Rear Admira l Haeberle in 

the December issue. As an l otva (BB-61) sai lor of 

several years experience I believe that this class of 

battlesh ips is officially referred to as the Iowa or BB-61 

class. 
E. P. SMITH, LIEUT. CoMDR., USN 

Navy Secretary, 
Committee on Navigation, 
Research and D evelopment Board, 
Washington 25, D. C. 

ESB, SSD, NSC, Norfolk 

Sirs: 

We read the March issue of ELECTRON with great in­

terest and w ish to thank you for the grand job you did 
with the layout. Everyone at ESB enjoyed the articles so 

very much that we would appreciate your sending us 

ten extra copies of that issue. 
As you can realize that everyone is very anxious to 

read it first hand, you can see what we are up against 

at present as we have received only two copies. 
We really do appreciate your kindness in giving us 

so much space and wish to thank you again for your 

splendid effor ts. 
W. F. WADEWITZ (EDO) USN 

Electronics Supply Branch , 
Ships Supply Depot, 
U. S. Naval Supply Center, 
Norfolk 11 , Vi rgini a 

U-H-F and Radar Propagation 

Sirs: 

Mr. Buggy's analys is of u-h-f and radar propagation 

·calculations in the f ebruary issue of ELECTRON was ex-

tremely interesting and no doubt will be referred to 

often when such calcu lations are necessary. For this 

reason, I think that a few serious typographical errors 

should not be overlooked. 
The simplification of ( 1) d = \;Tlif";; to ( 2) d = 

1.225 h was obviously erroneous. It is apparen t that Mr. 

Buggy intended that ( 2) should have been d = 

1.225 \ /h because in calculating for the 100-foot an­

tenna his result could only have been obtained by tak­

ing the square root of h. 

By the same token, Equation ( 4 ) should have been 

d=dt + d 2 =1.225 ( yh1 + y h2 ) , and on Page 25, 

where Mr. Buggy's eguations have been corrected to ac­

count for refraction, the same errors are p resent. 

Equipment Specialist (Elect ronics), 

Ships Supply D epot, 

Naval Supply Center, 

Oakland 4, California 

Sirs: 

LESTER H . FINK 

In reply to the letter of Les ter H. Fink, who com­

mented upon the omission of certain square roots in my 

article "Some Interesting Aspects of U-H-F and Radar 

Propagation" appearing in the February ELECTRON, I 

wish to correct several typographical errors. 

!-equation ( 2) should read d = 1.225 \/h 
2-the line above equation ( 3) should read b = 100 ft. 

3- in equation (4) and the two lines above, a ll refer-

ences to h , or h2 shou ld be to vn. or y11;; respec­

tively. 

4- near the top of page 25 in the right hand column: 

line 8 should read d = 1.414 \/h 
line 13 should read d = 1.4 14 (~ + \ / 11;) 

The examples are correct as worked out in the article. 

Electronics Laboratoqr, 

Philadelphia Na,·al Shipyard, 

Philadelph ia, Penns}dvania 

RoDi\IAN V. BuGGY 
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lNG THE. LOAD 
TOOL SET AN/USM- 3 

One of the most difficult tasks of the electronics tech­
nician aboard ship is to carry the many and varied pieces 
of electronic test equipment to spaces containing elec­
tronic equipment which must be repaired. This task 
becomes particularly troublesome if an electronic system 
i~ being checked whose units are in different spaces 
aboard ship, especially in the initial phases of trouble­
shooting where the defect must be localized. 

With this thought in mind, the Bureau of Ships is 
pioneering in the design and development of small and 
miniaturized test equipment. The miniature Signal 
Generator SG-18/ U and Detector-Amplifier Assembly 
AN/ UPA-1A are in stock and have been issued in 
place of their large counterparts, the Navy Model OCD 
Signal Generator and Detector-Amplifier AN / UP A- 1. 

The latest and most important step in the direction of 
Lightening the load of the technician and making 
emergency troubleshooting easier is the development of 
Test-Tool Set AN/ USM-3 which will shortly be dis­
tributed to the fleet. 

This test-tool set was expressly designed for the 
emergency repair of electronic equipment aboard Naval 
vessels. It is not to be allowed or used at shore stations 
since the number procured was based only on shipboard 
requirements. A small number of these test-tool sets 
have also been procured for the Marine Corps. 

The Test-Tool Set AN/ USM-3 is supplied in a box 

FIGURE 1 - Te.rt-Tool Set A Nj USM- 3- cover c/o.red. 

by I. PLOTKJN, Electronics Ship and A mphibious 
Division, B11reau of Ships 

whose dimensions are 101/2 by 10 by 7 inches and whose 
total weight is 23 lbs. It is shown in figures 1 and 2. 
The "D" rings on the sides are for use when the tech­
nician wishes to attach a shoulder strap to aid in carry­
ing the set when going through hatches and up and 
down ladders. 

The contents of this set are listed below and shown 
(for a preproduction model) in figure 3: 

1-Tube T ester 1V-4/ U 
2-Signal Tracer TS-673/ U 
3- Interference Generator SG- 23/U 
4--Voltage Indicator-Probe ID-265/U 
5-R-F Indicator-Probe ID- 263/ U 
6-Resistance Indicator-Probe ID- 264/U 
7-Decade Resistor TS-672/ U 
8-Decade Capacitor TS-621/ U 
9-Test Prods MX- 933/U and MX-934/U 

10-Technician's H andbook 
11- T elephone Receivers Navy Type -491898 
12- Extension Rod (Symbol 0 -904 ) 

l 

F IGU RE 2- Test-Too/ Set AN! USM- 3- covet· open. 

FIGURE 3-Preproduction Model of Test­
Tool Set ANj USM-3 showing aiL tmits. 

) ?-2-inch and 4-inch Screwdrivers (Symbols H- 902 
and H-901) 

14- Combination Straight and Phill ips Stubby Screw· 
driver (Symbol H- 903 ) 

15-Long Nose Pliers 
16-Side Cutting Pliers 
17- Insulated Tweezers (Symbol H-915) 
18- Pilot Light Extractor (Symbol H- 916) 
19-Combination Alignment Screwdriver and Tuning 

Wand (Symbol H-917) 
20- Pen-Type Soldering Iron (Symbol H-919 ) 
21- N eon T est Light (Symbol I-901) 
22-Flashlight with Lucite Extension and Mirror 

(Symbols 0 - 901 , 0 - 902 and 0 - 903 ) 
23- Hexagonal Wrench Set (Symbols H-902 to 

H-909 ) 
24-Socket Wrench Set and Handle 
25- Fuse Puller 
26-Banana to Pin Tip Jack Adapters, Alligator Clips 

and Spade Lugs 
27-Various other test leads and accessories. 
As can be seen from figure 2, the items listed above 

are very compactly fitted into the sma ll space of the case. 
Every cubic inch has been scient ifically filled so that the 
necessary material may be packed into the smallest 
volume. 

Tube T ester TV-4/U is an ultra comp:Kt em1sS10n 
type tube tester and capacity meter complete with a 
tube data index all securely fastened to the case of the 
test-tool set. It tests all common receiving tubes with 
4, 5, 6, 7 (large and small ) prong; octal; I octal ; 7 and 
9 pin miniatures; 5 and 7 pin acorn bases . Cathode 

leakage can be checkeJ as well as short and open cir­
cuits for individual elements. The tube tester is shown 
in operating position in figure 4 with a tube being 
tested. 

. Signal Tracer TS-673/U is shown in figure 5 with its 
accessories. It is a variable gain amplifier and output 
meter. The amplifier will amplify aud io voltages from 
47 to 15,000 cycles. T est Prod MX-933/U is used 
when signal tracing audio voltages. Test Prod MX-
934/ U will detect the ampli tude modulation of radio 
frequencies up to approximately 400 megacycles. An r-f 
signal of 0.005 volts modulated 50% will give an 

FtG U R F _1 T!lbe 1'ester TV --1 I U 111 O/Jertlting position 
u•itb 111/Je in wcket. 
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LEVEL ADJUST MENT-- -

RF CABLE: ASS!:MBLY J 
CC-570/IJ c :i f!l 

TEST PROD MX-9J 4;\J_ 
CfOR_ RrVOLlAGESl 

SIGNAL TRACER TS-673/ U 

NAVY TYPE CT E -491898 
1ELEPHONE RECt:IVER 

~IGURE 5-Signal Tracer TS-673/U with its accompany­
mg accessories, T elepi:Jone R eceiver CTE-491898, T est 
Prod MX-934 (con11ected to signal tracer) and T est 
Prod i\IX-933 in the foreground. 

audible output in the telephone receiver. It is shown m 
operation in figure 6. 
. Interference Generator SG- 23/ U, shown in figure 7, 
IS a buzzer-type generator in a probe case. The buzzer 
operates at approximately 2,000 cycles but harmonics 
extend up to over 400 megacycles. T he oenerator has a 
b •t - . b 

u.' t-1n capaCity type attenuator and is completely 
shle~d.ed except at the tip. It may be used with very 
sens1 t1 v~ receivers. Figure 7 shows the interference gen­
erato~ m operat ion_ Together with the signal Lracer 
descnbed above it provides a complete signal tracing out­
fit for practically all audio and radio-freguency circuits. 

The Voltage Indicator-Probe ID- 265/U hown in 

GROUNOINC LEAD~ 

(;I 

r------l·r.~~ PROD MX-9~4/U 

L__--PIDWE.R CABLE ASSEMBLY 

F IGU RE 6 S1gnal Trat"er TS 67 3/ U and its accessories 
in o perat!oll 

F IGURE 7-From left to right-Preprod/lction Models of 
Interference Generator SG- 23/U, V oltage Indicator­
Probe ID- 265/U, R-F Indicator-Probe ID- 2o3/U and 
Resistance h1dicator-Probe ID- 264/U. 

FIGURE B-Using Interference Generator SG-23 / U to 
p111 a signal on the grid of a ltlbe. 

FIGURE 9- Using V oltage Indira/or-Probe ID 2o5/U to 
measure line voltage. 

:figure 7 is a high impedance voltage indicator which 
shows whether a vol tage is a. c. or d. c. and indicates 
its magnjtude up to 440 volts. The frequency range 
of the instrument is from 10 to 10,000 cycles. The 
voltage scale is marked at the commonly used voltages 
of 55, 110, 220, and 440. Figure 8 shows the voltage 
ind icator-probe in operation. 

T he R-F Indicator-P robe ID-265/ U shown in figure 
7 is used to indicate the presence of r-f fields of rela­

tively large magnitudes such as those around transmitters. 
It deflects 25 % of full scale for one volt of r. f. with 
the hand capacitance of the operator supplying the re­
turn r-f connection. An extension rod (symbol 0 - 904) 
is provided to reach into deep chassis and high voltage 
areas. F igure 10 shows the r-f indicator-probe in opera­
tion. 

Resistance Indicator-Probe 10 -264/U is shown being 
used in ligme 11. It is a conventional battery-operated 
ohmmeter circuit arranged in a convenient probe hous­
ing, and can measure up to approximately 10,000 ohms. 

Decade Resistor TS-672/ U shown in figure 12 con­
sists of twenty-eight resistors whose values are such that 

f- IGU RE LO- Using the r- f i11dirator-probe to rherk an 
oscil!ator. 

FIGU RE 11 - Preprod!lrtion M odel of R esi.rtanre fllrlira­
lor.Probe I D -264 j U being 1/Jed to measure resistances. 

any resistance value from 1 ohm to 12 megohms can be 
used in steps of one ohm. All resistors are rated at two 
watts and are -+- 5% in nominal value. 
- Decade Capacitor TS-671/ U also shown in figure 12 

enables the technician to substitute capacitor values from 
0.0001 to 48 microfarads. Figure 13 shows the decade 
capacitor being used to substitute for a suspected open 
capacitor. The paper capacitors are rated at 600 volts, 
the electrolytics at 400 volts. Almost any resistor or 
capacitor may be checked by substitution with these 
decade boxes. By using them in combination practically 
any RC combination may be duplicated. 

One of the novel features of this test-tool set is the 
inclusion of a "Technician 's H andbook" as an integral 
part of the set. The handbook contains essential descrip­
tive information for the operation of the set, a discussion 
of circui t testing theory, mathematical data, electrical 
formulas and other useful information. Typical uses, 

applications and limitations of the set 'are emphasized. 
Some of the tools and accessories supplied are worthy 

of mention. The normal small versions of various pliers, 
screwdrivers, insulated tweezers, neon test light and 
various adapters, clips and plugs are included. 

A rubber pilot light extractor for both small and 
large pilot lights to help prevent technicians with sweaty 
fingers from tearing their hai r out; a guick-heating pen-

• 

fiGURE 12- Pre;n odHrlion i\lodels of Decade Resistor 
TS-672/ U (top ) rr11d Derade Capt~ritor TS-M 1 / U 
(bo!lom ) . 
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type soldering iron with both a chisel and pointed tip 
to reach those hard-to-get-at places; and an alignment 
screwdriver containing slugs so that it can act as a tun­
ing wand, are also supplied. 

There is a pen-type flashlight for illuminating dark 
chassis. A Lucite extension allows the light to be con­
centrated in the lower regions of deep chassis. In order 
to lock around corners and behind components, an in­
sulated mirror is supplied to slip en the end of the Lucite 
extension. This enables the technician to both ill uminate 
and see practically any portion of an equipment that the 
Lucite extension can reach. 

Th is test-tool set has been under development for 
some time, and much th ought, time and effor t have 
gone into its design. Both the instruction book and the 
technician 's handbook have been critically reviewed in 
order to make the set as useful as · possible to the tech­
nician. Many applications of the various units in the set 
are described. The Bureau of Ships is interested in re­
ceiving the comments of technicians on the usefulness of 
the set, additional applications, etc. A Navships 383 
Failure Report Form and the franked envelope suppl ied 
may be used to informally submit these comments to the 
Bureau of Ships. 

T he initial allowance of th is new test-tool set is neces­
sarily limited. The present allowance of the set is shown 
below: 
3-AD 1- AOG 2-BB 1- D MS 
I-AE l-AP 2-CA 1-LC(FF) 
1- AF 1-APA 1- CL ( 6000T) 1-LSD 
1- AG88-89 1-APD 2-CL( 10,000T) 1- LSM 
4- AGC 3-AR 2-CV 1- LSM(R) 
l-AGS 2- ARG 3-CVB 1-LST 
I- AH 3-ARH 1-CVE I-PC 
1-AK 2-ARL I-CVL I- PCE 

FIGURE 13-P1·eproduction lv!odel Decade Capacitor TS-
672/U being m ed to substitute for a suspected open 
capacitor. 

I- AKA t- ARS 1-DD 1-PCE( R) 
1- AKS 3-AS 1- DDE 1- PCS 
I- AM 1- ASR 1- DDK I-SS 
l-AMS 1- AV I- DE 1-SSO 
l - AO 1- AVP t- D M 1- SSR 

The test-tool set is an expensive equipment and should 

be t reated as such. I t should be used at every opportu­

nity so that each technician will become fam iliar with 

the various components and tools and the proper meth­

ods of handling them. Then, in an emergency, trouble 
can be located and repairs made in a minimum of t ime. 

Each ship will be held strictly accountable for the test­

tool sets on boa rd. The number of sets is limited and 
full use should be made of each set. 

.- - - --COMING !----- . 

SPECIAL RADIAC ISSUE OF "ELECTRON" 
Many requests have been received by the Bureau of Ships for the special Radiac 

issue of B uSHIPS ELECTRON announced in the June 1948 ELECTRON. In answer to these 
requests we wish to state that this special issue has not yet been published. This special 
issue will carry a comprehensive story on the Navy's new radiac equipment an d a good 
deal of background material on the story of the atomic bomb and the subject of nuclear 
p hysics. The story will be called "The ET Looks at Radiac" and will bear the short 
title NavShips 900,146. Notice to the service will be made when the publication is ready 
for distribution. Distribution to most activities wi ll be automatic. Reques ts for this 
publication should not be submitted to District Publications and Printing O ffices until 
notice from the Bureau is received that it is available. 

RUGGED 
ELECTRON TUBES 

Rugged versions of many of the generally used types 
of receiving tubes now are available for field use. These 
tubes h ave been developed by the receiving tube manu­
facturing industry under contract with the Bureau of 
Ships. T he tubes have been designed to withstand high 
impact type shocks, prolonged vibration, and storage 
under conditions of high humidity. 

Much effort has been made to keep the electrical char­
acteristics and physical dimensions of the rugged tubes 
within the same l imits as the commercial prototypes. 
Even so, a compromise had to be made on this feature 
to get good rugged designs for some types. The types 
5U4WG, 2A3W , 6L6WGA and 807W have larger 
diameter bases th an the regular non-rugged types. The 
rugged 5Y3WGT rectifier tube has a heater type cathode 
for mechanical strength. T he types 5670 a.nd 5814 
(rugged versions of types 2C51 and 12AU7 ) have 350-
and 175-milliampere heaters, respectively. W hen these 
types are used as replacements for the 2C5 1 and 12A U7, 
care should be exercised to be sure that the filament 
transformer can handle the additional load. Tests to 
date indicate that the other rugged types are electrically 
and mechanically interchangeable with their commercial 

prototypes. 
Listed below are the types and status of rugged re­

ceiving tubes developed to date: 

T ype 

2A3 \Y/ 
5U4\Y/G 
6L6\Y/G A 
6SL7\Xf 
6SN 7\Xf 
807\Xf 

7F8\Xf 
280 7\Y/ 
6XS\XfGT 

l\1mwf act ure,­

Sylvania 
Sylvania 
Sylvania 
Sylvania 
Sylvania 
Sylvania 

Sylvania 
Sylvania 
Sylvan ia 

Status 

Ready for production 
In production 
In production 
In production 
Being design checked 
In small scale produc-

tion 
In production 
Ready for production 
In production 

6SJ7WGT Raytheon In production 

6] 5\XfGT Raytheon In production 
12] 5WGT Raytheon In production 

6AK5\Xf Raytheon and In production 
Tung Sol 

Ready for production 6AS6W Raytheon 
6C4W Ra)•theon Ready for production 

6] 6\Xf Raytheon Ready for production 
6SA7\XfGT Raytheon Ready for production 

5Y3\XfGT General Electric Ready for production 
6SK7W General Electric Ready for production 
5670 ( Rugged General Electric Small scale production 

2CSI ) 
General Electric Small scale production 58 14 (Rugged 

12AU7) 
General Electric Ready for production 6AQ5W 

6AL5W Chatham, In production at 
Raytheon Chatham 

6H6W GT Chatham In production 
2050\Y/ Chatham In production 
O C3/ VRI 05W Chatham Ready for production 
OD3/ VR I 50W Chatham Ready for production 
5R4WGY Chatham Ready for production 

6X4\Xf Tung Sol In production 

6AC7\Y/ RCA In production 

On many of the types having a status other than 

" In p roduction" the Bureau may be able to supply small 

quantities ( less than 50 tubes ). Some of the types are 

not in production because of insufficient demand for a 

production run. Other types are awaiting the fabrica­

tion of production d ies. 

ELECTRON TUBE 
TYPE 6AN5 

T he manufacturer of electron tube Type 6AN5 h as 

furn ished the Bureau of Sh ips with test data indicating 

that the average operat ing l ife of the ~u~es is now_ n:ore 

than 5000 hours. T he high grid emtsston that ltm tted 

the average l ife of tubes produced in 1947 to only a 

few hundred hours has been corrected . 

;;o 
m 
(/) 
-i 
;:::o 

() 
-i 
m 
0 

;:::o 
m 
(/") 
-; 
:;;o 

(') 
-; 
m 
0 



0 
UJ 
1--
0 
0,::: 
I­
V> 
UJ 
0,::: 

0 
LlJ 
1-
u 
0,::: 
I­
V> 
LlJ 
~ 

BUSH IPS ELECTRONICS 

The Bureau of Ships has been actively en­
gaged in carrying out the Electronic Spare­
Parts Program outlined in the May 1947 issue 
of E LECTRON. As a matter of fact about eighty 
percent o~ the fleet has received electron tube 
a llo~ances from the Bureau. Twenty sub­
man nes have been converted to the new repair 
parts system (see U.S.S. Runner photos) , and 
r~cen:ly the U.S.S. Corry had the necessary 
bms mstalled to house the smaller parts listed 
on the vessel's allowance (see U.S. S. Corry 
photos) . 

The tremendous task of stock numbering 
all parts used in electronic equipment is pract i­
cally completed. A new stock number the 
Standard N avy Stock Number, is being us~d in 
the allowances, and appropri ate cross references 
to circuit symbols are being provided by the 
Bureau. Address any comments concern ing the 
program to the Bureau of Ships, Atten tion 
Code 873. 

MAINTENANCE REPAIR PARTS BINS 
in Compartment B-20 I A aboard the 
USS CORRY (DD-817). 

SAMPLE BIN {Note: Two 21f2" drawers can be replaced by one 5" drawer.) 

REPAIR PARTS PROGRAM 

·····~ • • 

achieved through 

BEFORE 165 Cubic Feet 
AFTER . . 30 Cubic Feet 

the conversion of the USS RUNNER 
to the Buships Electronics Maintenance 

Repair Parts Program 

BEFORE 
AFTER . 

2800 
400 

Lbs. 
Lbs. 

BEFORE 9000 Items 

AFTER . 2300 Items 
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p ST ·RE·MARKS 
ON ELECTRON · fDISTR·IBU~TION _ .... 

Distribution of miscellaneous 
letters, reports, and publications 
to far-flung N avy activities is a 
problem into which has gone a 
tremendous amount of thought 
and experimentation. There are 
many thousands of different ad­
dresses, many hundreds of dif­
ferent types and kinds of activi­
ties. To these addresses and ac­
tivities are mailed hundreds of 
tons of little packages and let­
ters each month. Each envelope 
must be addressed, and the ad­
dress must be exactly right. In 
the case of periodicals, the same 
list 0f addresses must be used 
each month, or each quarter. But ten periodicals will 
have ten lists of addresses; and different letters or re­
ports will have different distribution lists. 

One of the AD DRESSO­
GRAPH MACHINES in 
BuShips Mailroom. 

It is obviously impractical to write all those addresses 
by hand or typewriter. Some system must be used which 
is faster and requires Jess personnel. 

The best system yet devised employs standard dis­
tribution lists and Addressograph machines. The stand­
ard l ists are published by the Chief of N ava l Operations 
and include every N avy activity in commission, sorted in 
various ways. One of the lists includ es all battleships; 
another, all cruisers. Another list includes all N aval 
communication stations; another, all shipyards. Force 
and type commanders are listed in one list; all commis­
sary stores in another. The Addressograph is a machine 
which can stam1:5 the address of an act ivity on an enve­
lope after a plate has been made for that address. 
When a plate is made for each address included in one 
of the standard lists, th e machine can address a separate 
envelope for each different activity listed . 

The Bu reau of Ships addresses about 25,000 envelopes 
this way each month. ELECTRON alone is distributed to 
about 2,000 different addressees. 

How, then, if we use this system, is it possible to 
give one battleship ten copies of ELECTRON when an-

I 

I . 

,. 

other battleship gets only four? If AG's are on our list 

for five copies, how can one particular AG get only one? . 
The answer is that they can't, without a great deal of 
extra effort on the part of mail room personnel in dig­
ging out individual cards for the exceptions. 

Obviously th is system is not perfect. As human beings 
we can only approach perfection. Imperfections in this 
system show up when two or more activities find them­

selves located in the same geographical place. If your 

vessel normally gets three copies of ELECTRON, and your 
Divis ion Commander, who is using your ship as his 
flagship, gets one copy, it appears that your vessel is 
getting four copies. If your Squadron Commander, who 
gets two copies, is also using your vessel as his flagship, 
then it appears that your ship is literally swamped with 
copies of ELECTRON. But it is not practicable to reduce 

the number your particular vessel gets, nor to remove 
the two flags from the distribution list. It is more eco­
nomical to destroy the extra copies. It is not economical 
to spend a dollar's worth of effort to save a quarter's 
worth of publications. 

Notwithstanding, we want to give you what you want. 
That applies to the . quantity of magazines as well as 
to the literary content of each issue. 

On the back cover of this issue you will find a franked 
card to tear out. We want you to fill out and mail one 

card for your activity. If your activity gets more than 
one copy of ELECT.RON, then forget all the cards but one. 

Fill in the card completely. In the case of ships, be 
sure to include the ship's name and number (e..xample, 
U.S.S. Errol, AG-1~3) . Show the number of copies you 
are now receiving, and the number you want us to send. 

On receipt of these cards we will make a concerted 
effort to improve the quantities of ELECTRON sent to 
all Navy activities, ei ther by increasing or decreasing the 
numbers of copies. 

By doing this we hope to save time in the mailing 
of ELECTRON, and administrative difficulty in maintain­
ing adequate distribution lists. We hope at the same 
time to reduce the number of activities receiving an im­

proper number of copies of the magazine. 
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: ! QUANTITY NOW BEING RECEIVED -- DATE 
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QUANTITY DESIRED IN THE FUTURE __ 
r------ ----------------------------------------, 
I I 

CUT OUT MAILING LABEL FROM 
YOUR ELECTRON ENVELOPE AND 

PASTE IT HERE 
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~---- - ------------------------------------ -----~ 
ABOVE ADDRESS SHOULD BE CORRECTED AS MARKED 

SIGNATURE 



NAVE NO FURTHER NEED 

FOil . 

IF YOU ARE; RE­
CEIVING MORE 
COPIES THAN YOU 
NEED LET US KNOW. 

NAVY DEPARTMENT 
BUREAU OF SHIPS 
WASHINGTON %5, D. C . 

OFFICIAl. BUSINESS 

PCNAL. TV FOn PRIVATE USE TO AVOID 
PAYMJ::NT OF POS TAGE. SJOO 

IGPOI 

EDITOR, BUSHIPS ELECTRON 

BUREAU OF SHIPS (CODE 993b) 

NAVY DEPARTMENT 

WASHINGTON 25, D. C. 
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