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THE ELECTRONIC SUPPLY SYSTEM 
AS IT LOOKS TO AN ELECTRONICS OFFICER 

by 
CoR. A. B. CHACE, ED, USN 

T echnical Divis ian 0 fficer, ESO 

Briefly, the Electronic Supply Office is charged with 
the support of the fleet and shore electronics establish­
ments with electronic maintenance parts. I t is a supply 
demand control point operating under the joint cog­
nizance of the Bureau of Supplies and Accounts and the 
Bureau of Ships. No material is stored at this supply 
activity; it is strictly a paper operation, the work of which 
is concerned largely with identification, catalog ing, in­
ventory control and procurement. 

The Bureau of Supplies and Accounts supplies the 
funds required for the salaries of personnel and oper­
ating expenses of the Electronic Supply Office, and es­
tablishes the personnel ceilings. They also issue certain 
broad directives; so that the operation of this activity 
will conform to the fundamentals of sup ply demand 
control points. H owever, considerable freedom is g iven 
in our methods of operation. Electronics is recognized 
as a special type ot material; therefore stock control 
formulas are developed to satisfy the peculiar require­
ments of this type of service. 

I t is desired at th is point to include a quotation f rom 
the speech made by Rear Admiral E. D .Foster, SC, USN, 
Chief of the Bureau of Supplies and Accounts, at the 
Electronic Supply Office Conference of 1948: 

". . . the p rinciples of supply, and I pre­
sume the principles of main tenance o r of any other 
field of endeavor, are fundamentally the same; 

CONFERENCES between per­
sonnel of BuShips and ESO have 
aided materially in solving mu­
tual problems. Pictured above 
during a mid-winter meeting at 
ESO are: LCDR S. M. Ball, SC, 
USN, ESO; CDR C . R. Eagle, 
Jr., SC, USN, Executive Officer, 
ESO; CAPT A. L. Becker, USN, 
Assistant C hief of BuShips for 
Electronics; CDR T. J . Mont­
gomery, SC , USN, Electronics 
Supply Officer ; CAPT W . L. 
Turney, USN, Materiel Officer 
for BuShips; Mr. C. C . Heatlie, 
ESO; C DR. A. B. Chace , USN, 
ESO; LCDR C. W . Eskey, SC, 
USN, ESO; and Mr. J. M. Stew­
art, BuShips. 

they do not change-but the implementation of 
these principles must vary. In our case, they vary 
in accordance with the di fferences in the types of 
organization, and in accordance with the differences 
in the characteristics of the material with wh ich 
we deal. And, secondly, they must vary in accord­
ance with the degree of development of each supply 
system." 

This activity is under the technical cognizance of the 
Bureau of Ships. It is realized that the electronic sup­
ply program must be carefully coordinated to satisfy the 
maintenance policies of this Bureau. Many special prob­

lems arise that can be solved only with the closest co­
operation between these two organizations. M any main­
tenance parts that are required for the upkeep of active 
electronic equipments are not p resently in the system 
and some of them never have been in the system. Dur­
ing the past war, many substitutions were made for 
parts that should have been supplied in parts boxes. 
Some of this substitute material was the technical equiva­

lent of that which was specified. Other subs titu tions 
were made of definitely inferior material. Every effort 

must be made to eliminate the inferior material and to 
buy only the best that can be obtained under existing 
specifications for future replenishment. As discussed 
in the previous article on "The Preferred Item Pro­
gram," the extremely wide range of material in the 
system calls for every effort to be made toward stand­
ardization. I t should be the policy throughout the Navy 
that standard items should be used wherever possible in 

research and development, as well as in design of new 
equipments. I t is only th rough standardization in the 
beginning, that any. large degree of reduction of items 
can be accomplished. There has been a continuing im­
provment in the coordination between the Bureau of 
Ships and the Electronic Supply Office. T his has come 
about through a desire to cooperate; th rough better 

hand ling of correspondence, and through a number of 
very en lightening e.xd1ange visits of 'Personnel. 

T here are many other organizations whose cooperation 
is, g reatly appreciated by the Electronic Supply Office. 
Among these is the Armed Services Electro Standards 
Agency ( ASESA) . The work of ASESA in standard­
ization is being followed very closely by our Technical 
Division and an exd1ange of information along this 
line is being accomplished. Considerable help has also 
been received in the modification of JAN specifications 
to assist the Electronic Supply Office in making procure­
ments. It has been realized that a specification is of 
little value if the 'article cannot be made. Expediting 
of type approval tests has also assisted in the delivery 
of material to fi eld activities. 

The Parts Committee of the Radio Manufacturers 
Association, as well as a number of individual manu­
facturers, have cooperated with the Electronic Supply 
Office in making studies of p roduction methods and ac­
cumulating other reql!i red for making 
intelligent purchases. Visits of key personnel to manu­
facturing plants have proved of great value in develop­
ing an understanding of manufacturing problems as 
related to the electronics requirements of the Navy. 

I t is desirable to emphasize that the outermost point 
in the Electronic Supply System is the consumer ; and 
the consumer, in most cases, is represented by the Elec-

tronics Officer or Electronics Technicians Mate. It is of 
very great value and essen tial to the success of the 
system that a d ose coordination be maintained all along 
the line. A free exd1ange of information must be 
maintained with the consumer so that the full effective­
ness of an efficient system can be realized. A system 
can be improved only through a complete knowldege of 
all deficiencies and corrections as soon as these defi ­
ciencies are known. The consumer is usually the first 
to know of a deficiency and can usually supply the 
details that are necessary for investigation and correction. 
"The customer is always righ t." 

A recen t modification to the system of procuring ma­
terial has been the development of the procurement 
team concept. This system is being established to sim­
plify and accelerate the procurement program. This 
procurement team will include stock upkeep employees, 
technical consultants, purchasing employees and an of­
ficer. The ultimate aim will be to g roup these people 
together to handle all of the transactions for one or 
more categories of material. It will then be possible 
to determine the stock requirements on the basis of 
Q uarterly Stock Status Reports, to screen them for 
reasonableness from a tedmical standpoint, to provide 
the pu rchasing specifications, and to purd1ase the article, 
al l by one group of employees. Any question arising 
regarding this particular category can then be referred 
to the g roup concerned and prompt and specific action 
can be taken. 

As a whole, the Electronic Supply System is predi­
cated upon the application of knowledge of the material 
to an inventory control plan that centers around informa­
tion of equipment population, location and parts ap­
plication thereto. 

REPLACING RADIO SET AN/ARC-I 
H eavy current Rowing in power plugs will melt down 

and destroy connector p ins when poor or intermittent 
contacts are permitted. This fact, true for any equip­
ment, has been reported as occurring at receptacle J-401 
located at the rear of the mounting rack of Radio Set 
AN/ ARC-1. The failu res are considered to be due to 
improper installation practice with the following factors 
cont ributing: 

l - In several instances the transmitter-receiver has been 
removed f rom or installed in the mounting base with 
the switch inside the front panel cover in the ON 

position while power is still applied to the mounting 

base. 

2-Investigation of bent male terminals on the trans­
mi tter-receiver reveals that the terminals were en­
gaged by receptacle J-401 before the untapered sides 
of the alignment dowels fully engaged the trans-

mitter-receiver. If the transmitter-receiver is not in 
proper al ignment with the • mounting base when 

installation is made, the male terminal will not be 
engaged properly by receptacle J-401, and a be nt 
terminal wi ll result. 

3-When installing the transmitter-receiver, the wing­
nuts on the mounting base had been tightened 
manually in accordance with the instruction book, 
but had not been safety-wired. Normal vibration had 

loosened these nuts allowing the transmitter-receiver 

to slide back in the mounting base far enough to 

loose positive contact with receptacle J-401. 

All maintenance personnel are cautioned to remove 

the power before replacing the transmitter-receiver, to 

carefully align it with the base before installation, and 

to secure the wingnuts on the mounting base properly. 
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HARRISON 

Sirs: 

Commander H arrison's article in the May ELECTRON 
was great! I t is a pleasure to read an art icle which 
reaches sound conclusions based on complete data and 
facts rather than generalities. The listening test is 
always the last word. 

I wonder if Commander Harrison has opened up his 
757A to see if the KS-12027 can be moved relative 
to the 728B to check phasing for the acoustic conditions 
of the room. If so, I may try an experiment with an 
audio oscillator to check my phasing in my own living 
room, and to check the balance between high and low 
frequency units. I find it necessary to use 4.5-db 
treble attenuation for proper balance based on "ear 

test." 
Keep up the good work and give us more like the 

December 1948 and May 1949 articles. 

CAPTAIN D. c. REDGRAVE, JR., USN, 
Director M aterial Laboratory, 
New York Naval Shipyard 

Sirs: 
I have been enjoying Commander H arrison's articles 

in ELECTRON very much, especially the one in the May 
issue. I really enjoy his literary style. I can detect 
a substrata of humor that probably isn 't apparent to 
anyone who wasn't around during his experimentation 
(and I was). The articles have been good-and for 
the most part of a very informational nature. 

LIEUT. RUTH c. WHITE, USNR, 
0-in-C, NTS, Electronics, 
Philadelphia Naval Shipyard 

REPAIR SPACES 

Sirs: 

Just as many other units 1n the fleet, we technicians 
of the USS Eldorado ( AGC- 1 1) were faced in the 
pasl with lugging bulky and heavy test equipment about 
from one compartment to the next when it was necessary 

for servicing or to effect repairs. The problem of 
stowage was also ever present. Equipment either had 
to be left adrift or kept in storerooms for issue. 

To meet this problem and make for greater efficiency, 
not to mention the sense of frustration at having to go 
to the storeroom dozens of. times a day for equipment, 
we have created " repair spaces" at strategic locations 
such as: radio . repair shop, radio I, II, III, and Bag 
communication. These repair spaces are all similar to 
that of the radio repair shop, as shown in the accom­
panying photograph . 

We realize that our scheme is not perfect, but we 
have a start. This letter is submitted in hope that 
other units will also submit suggestions along this 
line or perhaps ELECfRON will run an article and thereby 
enable fleet un its to profi t therefrom. 

RlCHA RD L wARREN, 
USS Eldorado (AC- 11), 
FPO, San Francisco, Cali f. 

Bureau comment : The electronics personnel of the 

Eldorado are to be congratulated on their ingenuity 

and zeal in this matter. In the case of most ships, 

however, because of space limitations, and moment 

and weight considerations, it is felt that the main 

electronics repair shop should prove adequate. Further 

repair spaces should be set up only after prior approval 
has been obtained. Work benches shou ld be made m 
accordance with BuShips Dwg. S- 9102- 960545. 

ASESA PREFERRED PARTS LIST 
by 

LT. COMDR. CHARLES A. RlDGWAY 
Exec. Officer, Navy Electro-Standards Agenc)'· 

Fo-rt 1'\l!onmouth, N. f. 

Prior to World War II, the military services used 

relatively small quantities of electronic components and 
equipment and had few service specifications covering 
those in use. As a result, when action to enlarge the 
military establishments of the Uni ted States was initi­
ated, in order to prepare for possible hostilities, it be­
carne necessary to call on industry to supply large 
quantities of communication equipment. Due to the 
time element involved and the fact that specifications 
delineating military characteristic requirements were not 

available, a large portion of the equipment furnished to 
the Armed Forces was produced under commercial 
specifications and design. Much of this equipment func­
tioned admirably under the conditions of commercial 
use for which it was intended, but when used under ad­
verse battle and climatic conditions without special out­
side protection or shelter, component parts began to 
faiL This necessitated the stocking of replacement 
parts in large quanti ties at points where they could be 
quickly obta ined. Stock inl became a major problem, 
since there were few standards established by industry 
to aid in the identification and binning of these parts. 
The ratings were not uniform because of individual 
manufacturer's test procedures and limits; the conditions 
under which the parts would operate were not uniform; 
and, in many instances, there was a lack of data showing 
operating characteristics. Moreover, slight cl1anges in 
physical dimensions andj or construction increased the 
number of parts to be stocked and seriously retarded 

interchangeability. 
In addition to these conditions and because of the 

emergency, the individual military services started writ­
ing specifications to meet their own specific military re­
qui rements, independently of the requirements of the 
other services. T his procedure worked a defin ite hard­
ship on industry as a whole, inasmucl1 as many manu­
facturers had contracts with all th ree services; and the 
component parts which were manufactured in accordance 
with the specifications of one service were, in many 
instances, unacceptable to the other two services, even 
though apparently intended for the same purpose. 

As a result of these situations, it became apparent 
soon after the beginning of the war that immediate 

steps should be instituted to standardize on general 
service requirements where possible, and to write speci­
ficat ions covering electronic parts. When this was done, 
it was still apparen~ that the values furnished, if not 
controlled, would remain too numerous and that it would 

be extremely difficult to maintain adequate component 
stocks having these values and physical dimensions. 
Therefore, the service laboratories came to the conclu­
sion that if selected values meeting military conditions 
could be reduced to the minimum needed to meet 
design requi rements, a sufficient quantity of parts could 
be stocked; and this would, in turn, assist industry in 
reducing the number of types and sizes required to 
produce military equipment. 

To assist further in promoting the electronic com­
ponent standardization program, the Armed Services 
Electro Standards Agency has prepared a "Preferred 
Parts List" for use as a guide in selecting components 
commonly used in the development and maintenance of 
electronic equipment. This list contains the electronic 
components for whid1 preferred form factors, values, 
and tolerances have been selected. Consideration has 
been given to cost and production factors; these are 
reflected in the list by the fact that components included 
have been screened for the most reasonable tolerances 
used in the maximum of engineering applications, and 
for those which will not appreciably increase the cost of 
purchase when bought in large quantities. 

Frequently, components used in design and develop­
ment equipment models find their way into production 
of military equipment. However, values and tolerances 
used in the original design often differ from standard 
requirements listed in National Military Establishment 
specifications. For example, a circuit whid1 could origi­
nally have been designed around JAN parts, is made 
up of a large percentage of parts which are undesirable 
from a military standpoint. To eliminate this unsatis­
factory condition, the service laboratories are using the 
Preferred Parts List as a guide for stocking, and adequate 
stocks are maintained to permit the utilization of JAN 
approved parts in original design. The usage of 
these parts in production runs and in a maintenance 

and supply system will eliminate a large percentage of 

similar non-JAN parts performing the same function. 
Implementation of these recommendations will reduce 

the quantities of non-standard parts and varying styles 
now maintained and used in military equipment. More­
over, the increasing demand for preferred parts wi ll 
result in the establishment of additional production 

sources which will be available in the event of emergency 
and will make it possible for the parts in question to be 

furnished more economically, thus fulfilling a two-fold 
requirement. 

In view of the above, it is the intention of ASESA 

to make every possible effort to enlist the cooperation 

of industry in adapting the P referred Parts List in com­
mon with the Armed Services. 
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PROJECT MIGRAINE 

Toward the end of World War II, Kamikaze at­
tacks upon picket destroyers led to the development 
of. picket submarines. The .first picket submarines did not 
see action in the Pacific because the war ended be­
fore they were called upon. They possibly· would 
have proved to be limited in value because they had no . 
height-finding radar and only limited air control facili­
ties. 

Development of the radar picket continued in Project 
Migraine. The USS Spinax (SS-489} and USS Requin 
(SS-481} were converted into Migraine ships at Ports­
mouth Naval Shipyard. They were completed· late in 
1946 and early 1947 respectively. 

In the conversion they were equipped with a CIC, 
an SR-2 long-range air search radar, an SV -2 height­

finding radar, and addirional tadio equipment. 
The CIC was located in the after torpedo room. 

Changes in the ship were kept to a minimum since the 
CIC was a trial installation. 

The SR-2 equipment, except for the antenna and 
pedestal, was installed in CIC. The pedestal was in­
stalled in the after engine room and the antenna was 
mounted just above the deck. This antenna had to be 
completely rebuilt in order to withstand submergence 
pressure, wave slap, and the drag of being moved 
under water. All these mechanical changes had to leave 
the electrical characteristics unchanged. · 

The SV-2 equipment was also installed in CIC. The 
SV-2 consists of an SV-1 radar with a special antenna 
and the accessories necessary to permit height .finding. 
The SV -2 antenna has a three-by-eight-foot vertical 

parabolic ·reflector which can be trained and elevated 
and is stabilized in level. A modified VF remote 
indicato: gives slant range and position angle and an \ 

SM height computer furnishes altitude. The ships 1 

also had the standard submarine radar installation SV-1 
SS and ST. ' 

tAJ~ou_gh the air control capabilities of these ships 
were liffilted by a less-than-ideal radar installation their 
performance was good enough to warrant further de­
velopment. During 1948 the Spinax and Requin re­
turned to Portsmouth for additional changes, and work 
w~ started on the first of the Migraine II' s, the USS 
Trgrone (SSR-419 ). · 

Snorkel was installed on the Spinax and Requin the 
afte~ torpedo tubes were removed and a new elect;onic 
eqUipment room was put in the forward end of the 
af~e~ battery compartment, occupying space that was 
ongmally part of the meat and cool room. The SR-2 
transmitter-receiver and antenna pedestal were moved t 
the electronic equipment room. The SR-2 antenna wa~ 
mo:ed forward and rais~ to improve its performance. 
This ~eater antenna heigl}t also produced a problem. It 
made It necessary to manufacture a 40~foot len th ·£ 

. 1 . g 0 
specta coaxial transmission line so that both radar 
and IFF energy could be carried up through the rotat' 
. . d . . mg 
JOint an torque tube to the antenna itself. 

A YE series homing transmitter was also installed 
in the electronic equipment space. The YE antenna 
was mo~nted above the after engine room. Like the 
SR-2 antenna, the YE antenna system had to be 
completely redesigned. Since the new antenna was 
much heavier and had to be rotated by a packed shaft 
a new antenna drive system had to be manufactured: 
Even this was not the end of the problem because the 
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TYPICAL ARRANGEMENT of a Migraine installation. 

original control system was a make-break contact follow 
up designed for a 1/20 hp motor which was not con­
sidered suitable f<>r ·the new drive system: It was de­
cided therefore to install amplidyne control. 

A new sector scan elevation control manufactured by 
the New York Naval Shipyard was installed on the 
SV-2, and the SS antenna was removed. The CIC 
(now the air control center) was rearranged to take 
advantage of additional space made available by re­
location of some of the electronic equipment in the 
electronic equipment room. 

A new plotting and radio control console was added 
providing an indirectly lighted horizontal plotting board 
with fingertip controls for all essential radio and tele­
phone circuits. Two VF repeaters for display. of the 
SR-2, SV-1 or SV-2 radar were mounted one on 

either side of this console with accessory units grouped 
in a convenient place on the fiddleboard. Space was 
also reserved for future installation of Model AN/ 
SRR-4 AEW equipment. 

In the Migraine II program two additional sub­
marines, the USS Tigrone (SSR-419) and the USS 
Burrfi.rh (SSR-312} have been converted to radar pickets. 

The air control ce.nter in Migraine II submarines is 
located above the forward end of the after battery 
compartment, and the electronic equipment room is 
located directly below. This -allows the electronics 
installation to be quite well centralized. 

Before final plans were drawn for the Migrain~ II 
air control center, a complete mock-up was built and 
a conference was held to settle on a final arrangement. 
Bureau of Ships, forces afloat and Portsmouth Naval 
Shipyard were represented. A final arrangement was 
agreed upon and work proceeded on plans for the actual 

installation. 
The list of radar equipment is essentially the same 

as for Migraine I but the locations and arrangements 

are somewhat different. One of the more important 
differences. is the increased height of the SV -2 antenna 
so that both the SR.:._2 and the SV -2 can be operated 
without fully surfacing the ship. 

The radio installation in the Tigrone and Bu"fish 
· has been considerably enlarged. It now includes, in 

addition to the standard Models TBL, RAK, RAL, and 
RBS equipments, two TDQjRCK's, one TDZjRDZ, 
·two Model 15 teletypewriters, one TCZ, two AN 1 
ARC-l's, the new Type SB-82jSRR and SB-83JSRT 
radio transfer switchboards, an antenna transfer . panel, 

and additional RBS receivers, with antennas and asso­
ciated equipment. 

The sonar ,installation in the Tigrone is quite dif­
ferent from the other Migraines. It consists of a 
QHB-1 scanning sonar with the transducer mounted 
bottomside, a WFA-1 with a topside-mounted trans­
ducer, a standard JT, an ANjSQN-1 zenith scanning 
sonar, and a QXB-1 ~onaramic receiver. The QHB-1 
indicator console and the WF A-1 remote stack are 
located in a sound room which is adjacent to the elec­
tronic equipment room. The ANjSQN-1 indicator, 
QHB-1 remote indicator and the QXB-1 sonaramic 
receiver ate located in the conning tower. 

In the USS Bu"fish the ANjSQN-1 equipment will 
be replaced with an ANjBQN-1 shallow fathometer 
having two topside transducers (one mounted forward 
and one aft). In addition an ANJUQC-1 underwater 
telephone and three ANjBQC-1 emergency underwater 
telephones will be installed . 

CIC magazine for March 1948 gives information on 
the operational characteristics of the original Migraine 
installations. As yet Portsmouth Naval Shipyard has 
not received any operational information on the modified 
Migraine ships. We feel certain, however, that the 
electronic facilities of the ships were considerably im­
proved by the second modification. 

NEW MODEL TDZ TUNING PROCEDURE 

One of the prime difficulties experienced with the 
Model TDZ Radio Transmitting Equipment is the 
failure of the 2C39 third tripler and output tubes. The 
inherent design of these tubes makes them prone to 
grid-cathode shorting when subjected to the slightest 
overload. The fault which allows the present tubes 

to be overloaded has been traced directly to the grid 
and cathode current limitations found in the Model 

TDZ instruction book. 
The Bureau of Ships has spent considerable time 

and effort in checking the tuning procedure given in 
the instruction book, and several others submitted by 
field activities. The best features of all methods studied 

have been combined, resulting in a system which, after 
repeated trials, has been found to be satisfactory. In 
fact, it is so complete and straightforward that a person 
who has never tuned a transmitter before would experi­
ence little difficulty. Details of this tuning procedure 
appear in Supplement No. 27 of the C.E.M.B. (July 
1949), and supersede the procedure given in the TDZ 
instruction book. 

This approved tuning procedure is considered to be 
so important to the u-h-f program that a training film 
on the subject is being prepared for the benefit of all 
u-h-f technicians and operators. The film should be 

available for distribution approximately 1 September. 
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by 

LT. CDR. J. CooLIKOFF, USN 

Electronhs Sbip and Amphibious Division 

B11rea11 of Ships 

Probabl! at tbis very m~ment.there is an electt·onics t~chnician somewh:re who is making an unprintable 1-emark 

ahout an rtem of electromc equrpment that defies all hrs efforts to keep rt t·rmning in good order. Read this story 

to learn about one of the efforts being made by the Brtrea11 of Ships to relieve s11ch technicians of a few of tbeir 

headaches through expert corrective maintenance of eqt~ipment and f11rther training of personnel. 

It is of great importance that all of the Navy's elec­

tronic equipment be placed in an efficient operating 

condition and kept in that condition at all times. For 

that reason the Bureau of Ships has been deeply con­

cerned with the existing poor condition of shipboard 

electronic equipment and the shortage of qualified en­

listed technicians and officer engineers needed to remedy 

the condition. 
Recognizing the gravity of the situation, in the fall 

of 1948 the Navy Electronics Advisory Board with the 

assistance of the Bureau prepared and presented to the 

Chief of Naval Operations and the Navy General Board 

a thorough study of the reasons for the deteriorated 

condition of electronic equipment installed in Naval 

vessels. As a partial remedy for this condition, one 

recommendation was to contract for qualified civilian 

electronics engineers whose services and skills would 

be used to restore shipboard electronic equipment to 

peak operating condition and at the same time to in­

struct ships' personnel on how to maintain the peak 

operating condition when restored. The Chief of Naval 

Operations approved the recommendation and directed 

the Bureau of Ships to implement the program. 

The matter was turned over to Code 992 of the 

Electronics Ship and Amphibious Division of the Bureau. 

Under the attentive guidance of this section contracts 

were let, and engineers were procured and assigned. 

~s a result, after six months the Bureau has available 

more than two hundred highly-trained civilian engineers. 

These men operate from numerous strategically-impor­
tant points under the detailed orders of Navy commands. 

They represent several large industrial concerns: the 

Philc~ Corp~r~tion; Western Electric Company; General 

Electnc; Westmghouse; Radio Corporation of America; 

and the Submarine Signal Company. With such a 

background they are in a position to give the Navy a 
great deal of technical assistance. 

The assistance these men can give the Navy takes 

many forms. The first and most obvious is by testing. 
maintaining and repairing the electronic equipment on 
individual ships and stations. In addition, they provide 

expert instruction to Navy shipyard personnel and to 

uniformed personnel as well, on board ships and sta­

tions, at the shipyards, and also at special schools estab­

lished for the purpose. Also they contribute substan­

tially to the Bureau's data on equipments and compo­

nents through the job-reporting system in use. 

Assistance can be requested by any ship or station 

having difficulty with its electronic equipment if the 

difficult~ is beyond solution by the ship's force. This 

~ay be. mterpreted to mean that any ship with unsolved 

dtfficulttes may ask for and receive help regardless of 

the experience level of its own personnel or the nature 

of the difficulties encountered. 

An engineer may be called on to assist with equip­

ments out of his normal specialty or built by a company 

other than his own. The Bureau has not let any con­

tracts restricting field engineers to any one specific 

equipment or kind of equipment. This applies in every 

case regardless of the company under contract or the 

specialty of the engineer. The only limitation is that of 

the experience of the individual engineer. Radar, sonar, 

countermeasures, ·Or communication equipment, it's all 
the same. Cases are on record where contract engineers 

have serviced interior-communications equipment. The 

company represented, and the specialty of the engineer: 

serve only as a guide. 
The Naval Reserve also shares in the benefits of this 

program, for it, too, is receiving a share of technical 

assistance. For the past year the Bureau has employed 

forty engineers under contract with the Philco Corpora­

tion for planning, installing and maintaining the elec­

tronic equipment in all Naval Reserve· armories and 

training centers. . 
Training of personnel is of utmost importance. The 

present poor state of maintenance of electronic equip­

ment is due in the main to the shortage of trained per­

sonnel on board our ships and at our shore stations. 

The shortage can be relieved somewhat by giving our 

present personnel a higher level of training. 

The contract engineers enter the picture here by in­

structing local personnel wherever they are called on 

to do a job. At the shipyards they are training and 

instructing the shipyard personnel in the test, mainte­

nance, repair, and installation of equipment, to better 

enable the shop personnel to carry on their own de­

tailed duties. Shop men are given detailed information 

pertaining to the fine points of the equipment, mainte­

nance shortcuts, and improved techniques. On board 

ship the engineers take time out from their assigned 

jobs to give enlisted technicians and officers on-the-spot 

instruction on their equipment. This better enables the 

local personnel to -carry on their work after the civilian 

engineers have departed. Wherever they go, the tech­

nical know-how of the local personnel is improved 

through the assistance and guidance of the contract 

engineers. 
Training of Navy personnel by these engineers Is 

being conducted continuously on the integrated ASW 

attack system, fire control radar and associated equip­

ment, and all other complicated electronic equipment in 

use by the Navy. This training is taking place at regu­

larly-established schools at certain key points. 

Nor do their duties end here. It is not enough that 

the contract engineers repair the equipment and retrain 

the personnel. They must also report to the Bureau 

the conditions they find on every job and the steps 

they take to remedy the defects. The reports are com-

plete, stating the nature of the services perfom1ed, 

symptoms of failure, condition of equipment, reason for 

failure, training level of assigned personnel, actions 

taken, and anything else known to be of value to the 

Bureau. Through these reports the Bureau can gain 

a good deal of vital information on each equipment and 

a cross-section of equipment performance in general. 

Compiling the data, the Bureau can determine whether 

an item of equipment is of poor design, or has been 

improperly installed or maintained. 

These reports tie in closely with the Navy electronic 

equipment failure report system and add measurably 

to the data on which depends much of the design of 

new equipment, the modification of old, or changes in 

installation or maintenance procedures. 
All of the engineers are highly trained. They have 

been chosen because they have a high degree of train­

ing in electronics, either broad and general or highly 

specialized. The actual degree of specialization or 

training depends a good deal on the individual engineer. 

Some men, those who have many years of practical ex­

perience of a general nature, are qualified to work on 

almost a!ly kind of electronic equipment .. Some others 

are highly specialized, having concentrated all their 

efforts and experience on one branch of electronics. 

I'n general, a man with a broad background and all­

round experience will be found in locations employing 

but few contract engineers, for it is there that his versa­

tility can best be utilized. Highly specialized personnel 

will in general be found where men of other specialties 

are also available. 
These men are placed geographically where they can 

do the most good. Engineers representing each com­

pany are stationed at each shipyard and industrial man­

ager's office, and also at certain other shore activities. 

In addition, both Service Force, .Atlantic, and Service 

Force, Pacific have engineers under their supervision. 

These engineers are stationed at the fleet maintenance 

offices at Pearl Harbor and Norfolk. 

The fleet maintenance office at Pearl Harbor provides 

this assistance to ships in the Hawaiian Area. F.M.O., 

Norfolk does the same for ships on the Atlantic Coast. 

Commander Service Squadron One, a part of ServPac, 

is located at Long Beach, California, and ships and type 

commanders on the West Coast are provided field 

engineer service from this point. 

There are two Western Electric Company engineers 

in the Mediterranean with the Sixth Task Fleet. These 

were sent overseas primarily for benefit of the Mark 25 

program, but may be employed on any other electronic 

equipment designated by the commanding officer or 

group commander. 

How do you obtain the services of a contract engineer? 

Vessels tmder shipyard availability should ask the ship-
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yard Electronics Officer for assistance by these engineers. 
V esse/s not tmder shipyard tt11ai/ability .rhould request 
services from their service force commtll'lders. Shore 
statirms make their needs known to their cognizant Elec­
tronics Officers. 

Contract engineers must indeed be proper! y detailed 
and effectively utilized, for this is an expensive program. 
Contracts are let on the Bureau of· Ships maintenance 
appropriation, which is the same appropriation used 
in the design and purchase of the equipment itself. If 
this program were not necessary-if more enlisted and 
officer personnel were available to maintain their equip­
ment in proper order-the money spent on the program 
would instead be spent on research for or procurement 
of more or better equipment. As the situation now 
stands, it is necessary- to use this money to better main­
tain the equipment now available. 

Every advantage should be taken of the presence of 
field engineers on a job. In order to do this, vessels 
and shore stations alike should insure that their local 
pe~sonnel are on hand to assist the civilian engineer 
and gain from him the maximum instruction. By 
proper placement of engineers and obtaining the utmost 
benefit from ·their services, their relative cost will be 
reduced. 

There is little doubt that these same services could 
be provided by the Navy's own personnel if enough of 
them, properly qualified, were available. There is 
little if anything wrong with the Navy's basic-training 
program in electronics. The Navy has a number of 
very fine schools engaged in turning out qualified tech­
niCians. The difficulty lies in the number of qualified 
men available, rather than the degree of training for 
each man. Until more qualified Naval technicians are 
available, the contract field-service engineer will con­
tinue to serve admirably in providing the Navy with 
high quality electronic equipment maintenance, a high 
level of technical know-how, and an increased amount 
of technical data on its electronic equipment. To enable 
him to do this we must cooperate with him, and help 
him to help us. The Bureau of Ships has started the 
ball rolling. Let us help it to roll by giving it a little 
boost whenever, wherever, and however we can. 

In general, electronics contract field engineers 
are normally treated as commissioned ofi.Iicers. 
Policies and directives pertaining to the rela­
tionship between contract engineers and the 
Navy are contained in a pamphlet entitled 
"Navy Department Regulations Governing 
Technicians," OpNav 30 S-A dated December 
4, 1943. 

MODEL VF 
FIELD CHANGE NO. 2 

George C. Shively of the Puget Sound Naval Ship­
yard has submitted a beneficial suggestion concerning 
~an improved procedure for operation No. 31 of Field 
Change No. 2 for the Model VF Radar Indicating 
Equipment. The detailed procedure. states (Refer to 
F.C. No. 2 - VF Bulletin NavShips F C 3 - 45) : 

!-=-Delete Operation 31 (page 5) which calls for re-
moval of cover, coupling and taper pin. 

2-Substitute instead "Remove ·the spring-back mecha­
nism and large gear from its hub by removing 4 
screws, and. mark gear and hub with a pencil for 

·proper re-assembly later." 

3-Delete the note on Figure 4 which states "coupling 
removed by drilling out taper pin ;" 

The suggestion states that "by removing the 4 screws 
and removing the. gear from its hub it is no longer 
necessary to remove and replace the taper pin and 
coupling. The new procedure eliminates the risk of 
damage to parts when drilling out the small taper pin. 
It also eliminates any chance .. of bending the shaft, if 
the taper pin is driven out. The time saved by not 
removing the coupling would probably run from y2 to 
1 Y2 hours, especially if the mechanic had to obtain a 
drill motor from the dock tool room when working 
aboard ship." 

The Bureau of Ships has been informed of another 
method used by several shipyards, in connection with 
this field change. Instead of drilling out the pin, 
they drive it out with a drift-punch, being careful, of 
course, not to bend the shaft. This is probably the 
best method, in that it eliminates the possibility of re­
placing the gear in the wrong position. If the pin 
does not drive out readily, however, then Mr. Shively's 
method could be resorted to. The importance of marking 
the gear before removal, however, must be kept in 
mind by personnel using Mr. Shively"s method. 

OPERATION OF TYPE-23497 
SELECTOR CONTROL UNIT 

ON 400 CYCLES 
It has been found that the Type -23497 Selector 

Control Unit, employed for remote channel-selection on 
Models RDZ, AN jURR-9, MAR, and RDR radio 
equipments, work well with either 60-cycle or 400-cycle 
line voltages. No modification is required for operation 
from a 400-cycle source. 

.. 

NEW ALIGNMENT PROCEDURE FOR ·MODEL VK 
The Model VK Radar Repeater Equipment alignment 

procedure as given originally in the instruction book 
is difficult to follow and some of the adjustments are 
interactive. A new procedure developed by GE engi­
neers has proven much more satisfactory. This new 
procedure follows below in detail. 

An up-to-date schematic of the VK repeater incor­
porating all the latest changes has been prepared. For 
those who desire or have use for a print of this schematic, 
write to the nearest Naval shipyard or look for the first 
revision of the VK instruction book which is currently 
being prepared for issue. 

~Preliminary Discussion 
Range marks are used as the basis for this alignment. 

Therefore, in a preliminary adjustment~ the linearity 
control is adjusted .fi·rst to give equal spacing between 
range marks. 
- Then the speed of the 4-mile sweep at the input to-

the N-S sw.eep amplifier is adjusted to match the fixed 
voltage (south) side of the N-S o-c (off-cente~) pot 
(i.e., so that 40 miles of sweep voltage = 40 miles of 
o-c voltage.) The 4-mile sweep at the input to the 
E-W sweep amplifier is Jldjusted to match the fixed 
voltage (west) side of the E-W o-c pot. 

Next the adjustable sides (north and east) of both 
the N-S and E-W o-c controls are matched to the 4-mile 
sweeps at the inputs of the N-S ~nd E-W sweep ampli­
fiers. 

Then the 10-mile, 20-mile, 40-mile, SO-mile, and 
200-mile sweep speed controls are adjusted to match 
these sweeps to the south o-c control. 

Ze 0 and gain of both sweep amplifiers are then 
r . th 

adjusted on the 10-mile centered range to gtve e 
desired centered and balanced appearance to the display. 

Detailed Alignment Procedure 
1-With unit operating on 20-mile range, adjust line­

arity control· R-360, to obtain equal spacing on all 
range markers. 

2-Remove cap from slewing motor shaft. Rotate 
shaft of slewing motor. to obtain 360° bearing of 
sweep. On 10-mile centered presentation, adjust 
N-S and E-W zero controls (R-400 and R-456) to 
give approximate centering of start of trace. 
With wax pencil, pen, or what-have-you, accurately 
mark position of sweep origin. Make as small a 
mark as possible and be careful of parallax. 

3-Switch to 4-mile o-c presentation. Make sure 
the centered range selector is not on 4-mile posi­
tion. (When both centered and off-centered range 
selectors are on the same range, a slight inaccuracy 

develops due to added distribute:f capacity. There­
fore, in this alignme~t, the range selectors should 
always be kept on different ranges.) 

4-0ff-center 40 miles south as carefully read on N-S 
O·C dial. Check 40th mile marker and identify it 
with the range ring marker. 

5-Adjust the 4-mile sweep speed control, R-3 72, to 
place the 40th rn~rker under the mark made for 
the origin. Be careful of parallax. Recheck origin 
or center 'mark by switching back to 10-mile cen­
tered presentation. If center has drifted from 
under the center mark, bring it back using N-S 
and E-W zero controls (R-400 and R-456). 
Recheck 40th marker. 

.6-Using slewing motor shaft, change trace bearing 
to 90o. Using N-S and E-W centering (zero) con­
trols, make sure that origin falls directly under 
the center mark on 10-mile centered presentation_. 

7-0n 4-mile o-c presentation, off-center 40 miles 
west. Adjust balance control R-449. Check for 
drift as in ( 5) above. 

8-Repeat (6) using a bearing of 180°. 

9-0n 4-mile o-c presentation, off-center ·4o miles 
north. Adjust N-S o-c adjustment, R-434, to 
place 40th mile marker under mark. 

10-Repeat (6) with a bearing of 270°. 

11-0n 4-mile o-c presentation, off-center 40 miles 
east. Adjust E-W o-c adjustment, R-490, to 
place 40th mile marker under the center n:tark. 

12-0n 10-mile o-c presentation (with trace bearing 
at 360° and centered range selector on some 
range other than 10 miles), off-center 80 miles 
south and, with 1 0-mile sweep speed control, 
R-385, bring the .32nd 2Yrmile marker directly 
under the center mark. Center drift should be 
checked as in ( 5) above. 

13-Repeat (12) for 20-, 40-, 80-, and 200-mile ranges 
' to adjust R-387, R-389, R-390, and R-391, the 

20- 40- 80- and 200-mile sweep speed controls. 
' ' ' Off-center 80 miles for 20-, 40-, and SO-mile ranges 

to correspond to the 16th 5-mile marker, 8th 
10-mile marker, and 4th 20-mile marker respec­
tively. 

14-0n centered 10-mile position, 360° bearing of 
trace, adjust N-S gain control, R-419, and N-~ 
zero (centering) rontrol, R-400, so that the 4b, 
marker is about ~" from edge of engraved bear­
ing and the origin is accurately centered. 

15-At 90o bearing, repeat above adjustment using 
E-W gain, R-475, and E-W zero, R-456. 
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LACK OF 
U-H-F .PERFORMANCE 

AND O PERATION REPORTS 
The request for Performance and Operation Reports 

on u-h-f equipment in the October 1948 Supplement of 
CEMB resulted in only a small percentage of ships 
(actually 28 percent) sending in reports. A few addi­
tional reports were received during December and Janu­
ary, bringing the number of ships submitting reports 
to approximately 30 percent of the total number of 
active ships having u-h-f equipment. T hese few reports 
are not sufficient to satisfactorily judge u-h-f perform­
ance. 

This summary of reports in conjunction with the 
monthly u-h-f installation charts should provide useful 
information on the shipyard u-h-f program badly needed 
by the Bureau of Ships and other planning activities. 

In spite of the relatively small quantity of reports 
received, a summary was made for November. It is 
believed a few of the findings will be of interest. 
Among these are : 
!-Reports were received on 352 equipments or 20 

percent of the total of 1740 u-h-f equipments In­

stalled in active ships as of 1 November 1948. 
2-The reported equipment was used an average 112 

hours during November or 15.5 percent of the 
time. 

3-The average time lost for each equipment was 2.6 
hours or 2.24 percent of the operat ing time. 

4-The average performance of the u-h -f equipment 
was fair . 

5-The overall average of the maximum reliable ranges 
was 7.9 miles while various types of ships ranged 
from 1.5 to 17 miles. 

6-The average number of Electronics Technicians is 
41 percent of the latest approved allowance. 

Forms for reporting the monthly performance and 
operation of communication and countermeasures equip­
ment, NavShips 3642 (3-49), have been distributed to 
all active vessels in the Fleet. Additional forms may be 
obtained by appl ication to District Publication and 
Printing Offices. This is described in detai l in the 
June 1949 BuSHIPS ELECTRON. 

RMB SUPPLEMENT NO. 3 
Recently the supply of Supplement No. 3 to the Radar 

Maintenance Bulletin became exhausted. Accordingly 
requests received for Supplement No. 3 could not be 
filled. This supplement has now been reprinted in 
limited quanti ty. Activities needing copies of this sup­
plement can obtain them from the Chief of the Bureau 
of Ships, Code 993B, Washington 25, D. C. 

NAVY TYPE-49992 
ADAPTER KITS 

N avy· Type 49992 adapter kits have been procured 
and are on the allowance lists of many ships. These 
adapters enable a technician to make connections to 
electron tube pins from above the chassis and should 
fi nd extensive application in servicing chassis whose 
tube sockets are not conveniently located below the 
chassis or which cannot be rotated to a convenient 
servto ng pos1t10n. Although the instruction pamphlet 
issued with the kits states that t hey were designed to 
be put into Navy Model OE radio receiver analyzing 
equipments, the Bureau of Ships does not desire that 
they be so mounted. Instead the adapters should be 
kept separate and a box fabricated locally to hold them. 
This adapter ki t will be a valuable adjunct to Test-T ool 
Set ANj USM-3 in making emergency tests and repairs. 

BATHYTHERMOGRAPH 
SUMMARY CARDS 

NavShips 900,111, "Sonar Prediction with the Bathy­
thermograph," was furni shed with two summary cards. 
For identification purposes ~hese cards have been as­
signed N avShips numbers as follows: 

NavShips 900,111- 1 for the card entitled "Rules for 
Predicting Maximum Echo Ranges" and NavShips 
900,111-2 for the card entitled "Rules for Making 
Temperature Corrections for QDAj OKA Depth 
Determ ining Equipment." 

A limited supply of extra cards is available for ac­
tivities holding copies of t he basic publication in the 
event that the originals were not received or were lost. 
Any request for N avShips 900,11:1- 1 or N avShips 
900,1 11- 2 should be submitted to the Chief of the 
Bureau of Ships, (Code 9938 ) N avy Department, 
Washington 25, D . C. 

:. . -
Allowances 

ELECTRON 
TU BES 

REPAIR 
PARTS 

BuShips Electronics 
RepB:ir . Part~ · Program 

Type 
Vessels 

Percentage 

Completed 

Submarines .... .. . ..... I 00"/o 
Surface . . . . . . . . . . . . . . . 90/'0 

Submarines . . . . . . . . . . . . 38"/o 
Surface ........... . .. . 0. I "'o 

INDEX TO 

PART 

Active Installations, Twelfth Naval District ....... . . . 
Adjusting SK Search Feed H orns ........ . ...... .. . 
Advisory Section, Experience T alking .......... .. . . 
Alphabet Soup .. . . Electronics Style ... . .... . . . .... . 
An tenna Drainage H ole ......... ... . . . .... ...... . 
Arcing in the SR- 2 Radar ....... . ..... . ....... . . . 
Attention! M arines, Coast Guard, Reserve .. · ....... . 
Attention! SP Radar Technicians ...... . ..... .... . 
Au totune Hints .. . . .. ... . ............... ..... . . 
Basic Meter Movements, Basic Physics-Part 18 . .. . . . 
Bearing Puller fo r the T CK Motor-Generator . ...... . 
Boston Naval Shipyard, The .. . ... . . .. .. . . . .. . . .. . 
Boston Schools (NAVSHIPYDBSN) .............. . 
Bridge Circuits and Potentiometers, Basic Physics-

Part 16 . ....... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Bulleti n fo r Field Change No. 25-QGA and No. 

8-QGA-1 ........... · · · · · · · · · · · · · · · · · · ...... . 
Buships Electronics Repai r Parts Program .......... . 
Cables for T ype CBM-78258 Transducers ........... . 
Can You Top T his? . . ::····· · ·········· : ·· · ·· · ·· 
Captain A. L. Becker Vtstts Boston ~aval ~lupyard .... 
Catalogue of Navy Type ElectrOniC Equtpment Now 

Available ..... · · · · · · · · · · · · · · : · · · · · · · · · · · · · · · · 
Chief Civilian Assistant-Electron~cs (NAVSHIPYD 

BSN) ........ · · · · · · · · · · · · · ·: · · · · · · · · · · · · · · · · 
Chief Civi lian Assistant-Electromcs (NAVSHIPYD 

Cl~?Rtivil i;~ · As~ist;~t~E~~~tr~~i~s· · (N'Avs"H:iPYD 
PEARL) · · · · · · · · · · · · . . ... . ...... . . · · · · · 

Chief Civili;~ ·Assistant-Electronics (NAVSHIPYD 
SANFRAN) .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

CIC Team Training Cente~ (NAVS~IPYDB~N) ... . 
Classification of PO and ): Q lnstr~ctwn Books . . .. . . 
Commander, Pearl H arbor Naval _Slupyard, The ...... . 
Commercial, Technica l, Electromcs Books . . .. . ..... . 
Communication Interference .... · ..... . .......... . 
Conditioning of Fie!d Change_ No. 61-SP ........ . . 
Conductors and Res tstors, Bast~ Phystcs-Part 15 .... . 
Correct Alignment of QHB Senes T ransducers . 
Correction (D)'namic F-S Spn;ad :Measurements) .. . . 
Correction to QHB/-1 Instructwn Books ........... . 
Countermeasures Booklet Ob~olete .. · .......... . ... . 
Current Leakage of ElectrolytiC Capacttors .......... . 
Cutting Antenna Cable for DAK, DAQ and DAU ... . 
D amage to QGA T ransducer Cable ...... : ........ . 
David Henderson Clark, Rear AdiTIJral, USN 

(COMNAVSHIPYD NOR) · · · · · · · · · · · · · · ..... . 
D evelopment of the Cathode.Ray Tu~e ............. . 
D istribution of Type-10695 Soldenng Guns ....... . 
D r J_ee de Forrest . .... . .. · · · . . · ................ . 
Du.al Loudspeakers, Pickups, Equa lizers a nd Amplifi : rs 
D ynamic F-S Spread Measurements at Htgh FrequenCies 
Electric Supply Serves the Fleet. ... . .............. . 
Electron Orbit . ... . ........................... . 
Electron Orbit . ....... . .. · · . · · · · · ·. · .. ....... . . 
Electron Orbit ...... . .. . .... . ..... . ........... . 
Electron Orbit . ........ . ... . .. · ....... . .... . . . . 
Electron Orbit ....................... . ........ . 
Electron Tube Type 6AN5 . .. .. ........ . ... . .... . 
Electronic· Shielded Room (NAVSHIPYDSANFRAN) 
Electron ics at Naval Air Stations (NAVSHIPYD!vfAR.E) 
Electronics Cable T racer ................ . ....... . 
Electronics Exhibit at the Mare Island Naval Shipyard .. 
Electronics Firsts at the Phila. Naval Shipyard ..... . . . 
Electronics in H arbor Defense ........ .. .. ........ . 
Electronics Installations and D evelopment and the Ports. 

mouth N:lVal Shipyard ......................... . 
Electronics Installation Program, Reserve Training Cen-

ter, Fourth Naval District. ........ . .. .. ...... . . 
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Electronics L1b Director (N AVSHIPYDPHILA) . . .. . 
Electronics Laboratory, The, at the New York Naval 

Shi pyard ..... . .... . .... . ............. .. .... . 
Electronics Office, T he (NAVSHIPYDBSN) ..... . . . 
Electronics Office, The (N AVSHJPYDMARE ) . . .. . . 
Electronics Office, T he (N AVSHIPYDPUG) . .... .. . 
Electronics Officer, The (N AVSH IPYD BSN) ...... . 
Electronics Officer, The (NAVSHIPYDNOR) . . .... . 
Electronics Officer (NAVSHIPYD PEARL) .... . .... . 
Electronics Officer, The (NAVSHIPYDPHILA) . . ... . 
Electronics Officer, The (NAVSHIPYDSANFRAN) .. 
Electronics Personnel at the N ew York Naval Shipyard 
Electronics Planning and Estimating Group (NA VSHIP 

YDBSN) ....... . .................. . ....... . 
Electronics Service Section (NAVSHIPYDSANFRAN) 
Electronics Ship Section Serves You-The Fleet, The 

(NAVSHIPYDSANFRAN ) ....... .. .......... . 
Electronics Ships Section Trains Men to Serve the Fleet 

(NAVSHIPYD SANFRAN) ........... . ....... . 
Electronics Shop, The (NAVSHIPYDMAR.E ) .. . . . . . 
Electronics Shop, T he (NAVSHIPYDNOR) ...... . . . 
Electronics Shop. Pearl Harbor Nava l Shipyard, The .. 
Electronics Work at Long Beach . . ............... . . 
Electronics Work at Portsmouth Naval Shipyard ..... . 
Elimination of Spurious Oscillations in RDZ ....... . 
Emergency Alignment of VF Equipment ......... . . . 
E. 0. and the C. 0 . of Nav Com Sta, The (NAVSHIP 

YDNOR) . . ........... . . ................... . 
Errors in LAF /-3 Instruction Books ..... . ......... . 
Error in SA A~tenna Book .... .. . .............. . . . 
Errors in SX Instruction Book .. ... . . .. . . ......... . 
Estab)ishment of the Electronics Supply Branch at NSC, 

Norfolk . .. ....... . ...... . ........ . . ........ . 
Factors Affecting U-H-F Performance .............. . 
Fai lure Report Cards . ........................... . 
Familiarization Program (F-C Radar Group, NAVSHIP 

YDBSN) ........................ . ....... . . . 
Field Change for RBO Receiver .... .. ...... . .... .. . 
Fire Control Radar Laboratory (NAVSHIPYDBSN) .. 
Fire Control Radar Group (NAVSHIPYDBSN) ..... . 
Fleet Training Center (NAVSHIPYDNOR) . ..... .. . 
Frederick E. Haeberle, Rea r Admiral, U.S.N . . .... . . . 
From Mountain Terrain to the Roaring M ain ....... . 
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R ES TRICTED 

R ESTRIC T E D 

THERE is no phase of modern warfare 
in which Electronic Equipment does 

not play a vital role. 
There are certain Electronic Equipments 

without which fighting ships do not sail, 
aircraft do not fly and tanks do not roll in 
battle. They ace not permitted to do so. 
T he odds against them would be too great. 

J oiut Communication Boards Statement 
Joint Cbief s of Staff 
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