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AN ELECTRONI~~~ 
PREVENTIVE ···... / 
MAINTENANCE PROGRAM 

by 

LT. (jg) E. T. WESTFALL, USN 

Much discussion h as gone on concern ing h ow 
an Electronic Preven tive Maintenance Program 
SHOULD b e laid out and administered. In the au· 
thor's opinion too much emph asis has b een placed 
on how things SHOULD be instead of h ow tl1ey 
CAN b e. The particular system of Electronic P re­
ventive Maintenance h erein described m ay not be 
THE answer to the problem but I b eUeve it to be 
AN answer. It has been in operation on a Radar 
Picket Destroyer for one year and an ahnost iden ti­
cal system has b een in operation on another R adar 
Picket Destroyer for the same time. Both ships 
have achieved a degree of success scarcely dream ed 
of during the ini tial stages. On m y ship, tl1 e USS 
E. F. LARSON (DDR-830) , we h ave become such 
firm heUevers in the fundamen tal organization al 
set up t bat we are extending i t to other m ain te­
nance problems such as machinery and electrical 
equipment. Here again the resul ts h ave more than 
repaid the extra effort requi red to gel th e system 

goin g. 
The program h as several esseu tial elem en ts. 

They are : (1) The Check-off Lists (2) Th e P re· 
ventive Maintenance Sch edule (3 ) Administrat ive 
Tech niques (4) E T Watch es (5 ) Su pply. 

Maintenance Check-off Lists 

Let us examine each of th e five elemeuts indi­
viduaJl y and see h ow each is an in tegral pa r t of t he 
whole. First th e Ch eck-oA' Lists. Th ese provide th e 
deta il ed inform ation t o the m an performin g t h e 
preventi ve maintenance as to what he is to do. 
Th ey a re the first step in the creat ion of any main· 
ten an ce program hu t TH EY AR E ONLY THE 
FIRST STEP. Before our Ch eck-off Lists were 
p repared we first set down some gui de posts. \Ve 

call them tl1e FIVE CARDIN AL POINTS of any 
preventive m ain tenance p rogram. They are: 

l. A preventive maintenance program must b e 
realistic. It must not be burdened with an over­
abundance of desirable but not n ecessary ch ecks. 

2. I ts successful accomplishment must n ot de­
p end on a few key p ersonnel. Maximwn u se 
m ust be m ade of non-critical rates. It m ust be 
flexible enough to fit tl1 e fluctuating p ersonnel 
situation. 

3. The p rogram must provide information for 
both a short and l ong range program. D ay t o 
day information on equipmen t operation will 
provide the n ecessary inform ation for short 
r ange p reventive m aintenance. But th ere must 
b e information available that will show long 
range t rends. Day to day records kept in an 
easil y u seable form will provide much of the 
l ong range inform ation but certain p eriodic 
ch ecks of a techni cal n ature must be m ade also. 

4. The p er fonnan ce of tl1e p rogram must b e 
easily ch eck ed by on e person. T h is requi res tl1at 
the records h e in an easi ly handled forma t and 
th at Utey conta in in condensed form all th e n eces­
sa ry inform ation . 

5. Th e ulLimate responsibility for th e carryin g 
out of th is pmgram must li e wi th th e office1· in 
U1e administrat ive chain of comman d of th e m an 
wh o actnally p er forms th e work. Thi s leads u s 
to di vide th e program alon g two l ines . .. T ech · 
nician s' ch ecks (administe red hy the Electronics 
Office1·) a nd Opera tors' Ch t' rks (administered by 
th e Ope ra ti ons Officer). 

Th e aetna! format of th e preven tive maintenan ce 
progr am was a rrived at h y keeping these fi ve card i­
nal poin ts fi nn ly in mind. The ch eck s to b e p er­
formed are ou tlined on p unch ed cards (NavShi ps 
532 ) that fit tl1 e IdVIillan typ e h inder. As far as 
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possible the complete information n ecessary is 
given on t h e card. In m any cases the detailed ex­
planation n ecessar y was too l ength y to p ermit this. 
Therefore, appropriat e references are given on the 
cards to the applicable portions of instruction 
books. In this way it has been found operators and 
technicians are in a sense forced to read instntc­
tion books which is something they all profit b y. 
Great pains were taken to see tha t "instruction book 
references were clearly i dentified in order to elimi­
n ate lost t ime in using the ins truction book on the 
part of the man making the ch ecks. Checks are 
divided into periodic ch ecks for operators and 
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p eriodic ch ecks for tech nician s. Each card covers 
only one period of time (day, week , mon~.h, etc.) 
and one equipment for eithe r a n operator or a 
techni cian. All Ch eck Cards were made out in 
duplicate. The copies comprise a m aster fil e for 
the E lectronics Officer . All those ch ecks to be per­
formed by operators were tumed over to the Opera· 
tions Office r with a detaile d explanation of how 
they we re to be u sed. In addition to Check Cards, 
there are other cards called Calendar Cards which 
provide squa res for ch ecking off the check s listed 
on the Check Cards (see Figures l and 2 ) . There 
are two types of these Calendar Cards; one for 
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FIGURE !-Calendar card for daily e lectronic preventive maintena nce check-off. 

daily checks (Figure l ) ; the other for weekly, 
monthly, quarterly, semi-annual and annual ch ecks 
(Figure 2) . . T h e one for da il y ch ecks h as space 
for one year's t ime and the other space for two 
year's time (cards a re printed sam e b oth sides h eel 
to toe)· Each Ch eck Card and Calendar Card is 
given a number consistin g of a letter followed b y a 
number. The letter is either "0" or "T" (signify· 
ing Operator or Techn ician), and th e numb ers run 
consecutively from 1 up . T h e n umbers have no 
significance in themselves, bu t tlte.y do en able one 
to place the cards in a h in der in number orde r 
with corresponding Cal endar Ca rds and Check 

Cards adjacent to each other. \Vh en a man has 
comple ted th e ch eck s lis ted for him 0 ;1 the Check 
Ca rd h e can flip to th e cor responding Calend ar 
Card (which will bear t h e sa m e number ) and ini­

tial in the appropria te squa re . By keeping all the 
cards in one binder it is easy for the office r in 
charge to check on the progress of th e work. A d­
milledl y, a p erson coul d ch eck off certain squares 
without having actuall y Jone the work. That is 
why the adminis tra tion of th e program must b e in 
the h ands of th e officer in th e a dminis trative chain 
of cmnmanrl. H e is the man that recommend s sp e· 
ci al r equests, assigns duties, assigns the ir quarte rly 
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FIGURE 2-Weekly, monthly, quarterly, semi-annual a nd a nnua l check-off card . 

marks, etc. H e is the man in the Lest position to 
"crack the whip" is such b e n ecessary. 

There is one more p art to the fo rma t of the pro­
gram. That part is ca1led the Daily Operator's Log. 
These l ogs consist of single sh eets containing mim e­
ograph ed tables to be fi1led in daily by the op e ra ­
tors. Each sh eet h as room enough for one week 's 
entri es. These sh eets were p repared under th e di­
rection of the Electronics Office !". Considerabl e 
time and thought were spent in arriving at a simple 
form containing a maximum amount of USEFUL 
information capable of heing taken in a reasonably 
short ti me. A casual inspection of th ese sh ee ts m ay 
give th e impression that too mu ch inform a tion is 
asked for. Yet th e expe rience we have hatl r efutes 
thi s suspicion. One completely 1manticipa tcd ad­
vantage has been to at·onse the interest of th e ope r­
ators in th eir equipment. H eretofore operators' 
maintenance h ad consisted mainl y of th e dull 1m­

interesting joh of k eepin g th e gear clea n. T his is 

still requi red of course, hut b y requiring the opera­
tor to make m ete r read in gs, recor·d waveforms, 
r ecord r ingtime, ch eck dial setti ngs, Pte., we have 
a roused interest in jnst what m akes th e gear tick. 
The ex pected results have paid dividends too. W e 
are a ble t o insp ect a week's reading a t a time and 
in many cases can see wh ere certa in a!ljustm f>nts 

are 1n order ... where ce rtain components m ust be 
ch eck ed for possible replacement b efore equip­
m ent p erformance has reached a n unacceptable 
l evel. These Daily Op era tor's Log Sheets ar e sub­
mitted to the E lec tronics Officer each Friday. He 
inspects them, sees that t h e tech nician con cerned 
sees them and files them in manila folders to be 
k ept as a permanen t record of th e p erformance of 
the eq uipment con ce rned. E ach montl1 the lo" 

0 

sh eets for the preceding month are reviewed for 
p ossible slow changes that m igh t not be det ected 
each week. Quarterly the sam e r outine for th e pre­
ced in g quarter's log sh ee ts. T hi s provides us with 
the desired sh ort and lon g range information fot· 
preventive m ain tenance and it is in an easil y han­
dled form. 

To briefly summarize : the formal co mprises three 
forms; (l ) Ch eck Cards (2) Calenda r Cards and 
(3 ) Daily Operator's Logs. 

It will be ll Oticetl that th e l ayout of these forms 

lends itself rearl ily t o mod ifi cation to suit the par­
ticular situation extan t on th e ship as rcp:ards p e r· 
~onnel, elr . It is b elieved that th e fl ex ibilit y of this 
sys tem is one of its chief advantages. 

It h as h een a source of grea t concern to t l1i s ship 
fo r some tim e that the preven tive maintenan ce 
ch ecks l isted in insLnH' tion hooks are not rea listic. 
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If they are followed to the letter there will be prac­
tically zero equipment failures . . . but it would 
take a crew of technicians the size of the ship's 
complement to do it! It has taken a lot of work 
to iron out what is and is not possible to do . . • 
what is and is not -necessary to do . . . how often 
certain checks should be performed. But it our 
belief that the time has been well spent. We don't 
pretend to have the last word. But we do feel that 
we are on the right track and that with modifica­
tion as experience inay dictate we have a good 

answer. 

Preventive Maintenance 

The second essential element-The Preventive 
Maintenance Schedule. After all the painstaking 
work that went into creating the format just fle­
scribed we thought that we could sit back and 
watch the results roll in. Such was not the case. 
And for a couple of months after the inception of 
the present program we had fears it would fall flat 
on its face; that once again we were up a blind 

alley. The solution was found in a Preventive 
M~intenance Schedule. We had accumulated a 
great amount of information ab~~t what should be 
done and how often it should he done but getting 
it done was another question. There just never 
seemed to be enough time. We were still involved 
in the perpetual ratrace (that is as good a descrip­
tion as any of the situation before the present pro­
gram got underway). What we did is this-We 
made a list of all the annual checks that had to be 
made, all the semi-annual, quarterly, .monthly and 
weekly. Then we made up a form sheet (see Figure 
3). We took all the annual checks and divided 
them by 46, all the semi-annual and divided by 23, 
all the quarterly and divided hy 12, all the monthly 
and divided hy 4. Then we proceeded to fill in the 
form for each week of the yea~ with these divisions 
of the total work to be accomplished. You will 
notice that the form gives one week of grace in 
each quarter and we further shuffled things around 
to give two weeks of grace the last two weeks in 
December . . . that is weeks in which nothing is 
scheduled. We found it impossible to schedule 

Dimensions 8" X 13" 

Month of Month of Month of 
Week Week Week Week Week Week Week Week Week Week Week Week 
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FIGURE 3-Preventive maintenance schedule check card. 
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things closer than a week. But when scheduled 
down to a week it works fine. Thus we have spread 
out the work load over an entire year. There are 
no ~rush periods ..• which is the bane of most pro­
grams_ without such a schedule. And there are 
. periods of grace that occur regularly. We have he-
come so sold on this schedule that we've tied many 
other things in with it. On a ship this size we have 
approximately 200 maintenance repair parts boxes 
that have to be inventoried. That's no small job 
in itself. We've divided up the boxes into weekly 
groups and for the first time have really achieved 
some continuing success in this problem. When a 
box is inventoried and found complete we have it 
inventoried immediately by anotl1er man. If both 
agree it is complete we put a seal (Navy Stock Num­
ber 42-S-2135-200) on it. If the seal is intact the 
next time it is scheduled to he inventoried it is con­
sidered to be complete. We planned to reinventory 
all sealed boxes once every -three years, if for some 
reason we are lucky enough to have a box that isn't 
opened for that long. Of course tl1e new mainte­
nance parts progr·am will eliminate most of this 
trouble (we hope) . We also place on this schedule 
such items as the preparation of the Comm-unica­
tion and Countermeasures Report and any other 
reports that occur periodically. 

Administrative Techniques 

I have called the third essential element Ad­
ministrative Techniques. Boiled down it means 
"How to get the job done". Every ship is different 
in so many ways that what works one place may 
not do the job at all in another. However, there 
are certain basic administrative techniques that are 
universal throughoui the Navy. Assuming we have 
perfected the first two essential elements of an 
electronic preventive maintenance program, how 
do we go about making it work? How do we make 
the "wheels go round"? Anyway we approach the 
problem we ultimately end up with the solution 
that someone has to he "the boss". The boss in tl1is 
story is the Electronics Officer. lnsof ar as elec­
tronics is concen1ed his position may he li~ened 
unto that of the Captain of the ship. The Elec­
tronics Officer on a DDR, or any destroyer type 
ship, will have many duties other than electronics. 
On the LARSON I was the "R" Division Officer. 
I had to worry about the electricians, the "A" gang 
and the shipfitters plus the ET's. I also stood ODD 
watches underway and Duty Department Head 
duties in port. There were so many demands on n1y 
time and energies that I had to deny myself the 
pleasure of "detailed administration." I had to be­
come a smaJI scale policymaker. I had to have 

someone to execute my policies. The. Captain has 
an Executive Officer-! had four Leading Petty 
Officers. My Leading Petty Officers were the ones 
who really ran the show. They were "Johnny on 
the spot" all the time. Their primary duty was the 
detailed supervision of their working group. My 
leading ET was the one who executed the preven­
tive maintenance program. He was the man I put 
the pressure on to get the joh done. He was the 
"whip" of the outfit. He was given as free a hand 
as he showed the ability to take. His excellent per­
formance of duty was rewarded by extra considera­
tion for his special requests and in myriad other 
ways. His poor perfonnance of duty was the sub­
ject of a heart to heart talk on the subject (and in 
extreme cases appropriate disciplinary action was 
taken). Usually with patience and direction an 
average petty ~fficer can be turned into a good lead­
ing petty officer. But sometimes it takes a lot of 
patience and a lot of direction. This unfortunately 
is more often the case with ET's than most other 
rates. There are many reasons for this hut basically 
it derives from the fact that to he eligible to he an 
ET in the first place a man must have far above 
average mental equipment. And to ever make the 
grade he must have demonstrated his ability to use 
this mental equipment. Unfortunately the present 
schooling set up doesn't turn out petty officers. It 
does turn out embryo technicians who may or may 
not make good petty officers. Right there is where 
the Electronics Officer comes in. He is in the per­
fect position to make petty officers of his ET's in 
addition to improving on their technical ability. 
Sometimes in destroyers the Electronics Officer is 
not trained in electronics. But that doesn't mean 
he can't administer the ET's. Their job is basically 
the same as that of any other member of the engi­
neering force on hoard ship. There is certain equip­
ment to he maintained, certain periodic checks to 
he made to effect this maintenance and someone 
has to "ramrod the deal". You may be faced with 
a situation where there are several men of equal 
rank and experience and no one can be said to un­
deniably by the senior petty officer. What do you 
do then? I faced that situation once and I picked 
the most likely candidate and put him in charge. 
It worked. It didn't run as smoothly as I wanted­
hut it worked. 

There has been too much of a tendency to treat 
ET's as something extra special. They are some­
thing extra special only in the sense that they pos­
sess a special skill. There are many special skills 
and the Navy is full of men with them. But because 
eleC'tronics is comparatively new and still a mystery 
to most people, an aura of mysticism surrormds 
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those who are " priests at the altar." This has led 
to many foolish misconceptions concerning the 
ET's place in the Navy. One hears " Oh, he can ' t 
do that. He's an ET". Poppycock! He is in the 
Navy, and it is high time h e joined the Navy ! 
U nder the current standard shipboard organization 
ET's are members of the Engineering Department. 
Hence it is high time they joined the Engineers. 
We accomplish ed this fusion on the LARSON and 
it's well worth the effort. It is one big step in mak­
ing a good t echnician into a good petty officer. 

What this boils down to is ( l ) get yourself a lead­
ing petty officer (i.e. a "whip") (2) put all your 
p ressure on him ( 3) see that h e "cracks the whip" 
on the r est of the gan g. It's the old Navy way of 
getting things done. There's nothing new about it. 
It is u sed every day throughout the entire Naval 
Establishment. It is a time tested, time proven 
m ethod. And it u:ill work with ET's. tou! Try it 
and see ! 

There is one more asp ect to administrative tech­
niques. It is the problem of getting operator co­
operation. N o matter h ow well the technician's 
part of the program runs you cannot say the pro­
gram as a whol e is a success until all the operating 
personnel are doin g th eir sh a re-too. How do we get 
this cooperation? T his again is a n indi vidual ship 
problem. I feel it should be settled at as low a 
level as possible. Thus, if your leading petty officer 
and the leading petty officer of th e operators can 
settle the problem you're in. More than likely it 
will have to be settled at th e division officer level 
or higher. You may have to go all the way to th e 
Captain. Here are a few points to remember: (1) 
Operator's maintenance of equipment is required 
b y the requirements for the vario us ope rator's rates 
as set forth in "Manu al of Qualifica tions for Ad­
vancem ent in Rating (NavP ers 18068)"; (2) If 
you have a good p rogram la id out it doesn' t take 
much p er suasion on your part to convince a sk eptic 
of th e value to himself of cooperating; ( 3) some­
times a demonstration of how long it takes to do 
op er ator's checks plus a schedule made up by yon 
for the operators will he a con vincer. Whatever 
you do don' t give up on getting operator coopera­
tion. There a re enough directives from high er au­
thority floating around on the subject to convince 
most any skipper if you have to drag him into it. 
Without the h elp of the operators you ']] have a 
migh ty tou gh time. And your program may fall 
flat on its face. 

ET Watches 
The fourth element to he considered is ET 

watch es. How can the talents of the ET gan g b est 

be used on a watch? "What kind will achieve the 
desired results? We have tried just about every 
kind of set up you can think of and we think we 
have at l ast a rrived at a satisfactory solution. The 
big trouble is d e termining just what the m an on 
watch is watching. If you put a man in CIC and 
tell him h e's on watch and to keep an eye on things 
and to take care of any troubles that may come up, 
you haven' t achieved anything. \Vh at is needed is 
sp ecific instruc tion on h is duties and sp ecific assign­
m ent of those duties. We h ave d evelope d a series 
of mimeographed sh eets listing all the equipment 
on board ve rsu s desired adjus tJnents, observations 
and m easureme n ts t o b e fi lled in by the ET on 
watch. During the watch the ET with the watch 
fills in aU the spaces under all equipment in use or 
in standby · as designated hy the l eading ET under 
the supervision of th e E l ectronics O fficer. Included 
in these r eadings, e tc. are su ch things as ring-·tiine, 
range calibration, frequency checks, and power out­
put checks. These check s can b e just as detailed 
and comprehensive as the situ ation calls for. \Ve 
maintained an ET watch from 1600 to 0800. All 
ET's and s trikers excep t the leading petty officer 
of the gand stood these watch es. The leading petty 
officer is always on call and h e sees that the situa­
tion is handled as n ecessary b e tween 0800 and 1600. 
We h ave found that normally a form al watch from 
0800 to 1600 is not n ecessary or desirable. Every 
Jay b efore 1600 the l eading p e tty officer of t h e gang 
writes what m irrht h e called "ni crht orders" for the . " " 
ET watch during the night. These orde rs could b e 
written h y th e E lectronics O ffi cer if h e desired. I 
have found it m ost sat isfac to ry to outline to m y 
lead inrr p e tty office r the rreneral thin rrs I want done c 0 . 0 

dm·inrr those watch es and l eave its execution up t o 
0 

him. We find th ese · night ET watch es a re ideal 
times to catch up on ins truc tion b ook corrections, 
h ead aud h and set repairs, receive r sen sitivity and 
alignment ch ecks, and any o ther paper work that 
may h e delegated. Detailed instnlCti ons ou jus t w hat 
is to be clone is included in the lead ing p e tty o ffi­
cer's " ni ght orde rs" . Of course th e ch ecks, m easure­
ments and adjustm en ts to equip m ent come first anJ 
often i tems of corrective maintenance will k eep the 
man on watch busy for his wh ol e watch . But­
tha t's wh y h e's on wa tch. On our ship th e ET 0 11 

watch stays in the E T worksh op except wh en his 
duti es r equire him to b e elsewh ere as whe n h e is 
ch eckin g equipment. We h ave found it impracti cal 
to say that h e Jlll. UST s tay in a ny nne place b eca use 
electronic equipment is all over the ship. However. 
when h e l ea ves th e CIC area h e must notify 1he 
CIC wa tch officer of hi s wh e t·ea bouts. 

(FRONT) 

Dimensions 8" X _13" 

REQUEST FOR A REQUISITION 

From: The Engineering Dept •. _____ Mach. 
_____ Eiec. 

(date) 

_____ Damage Control 
_____ ET's 

To: The Supply Officer 

1. The following items are required for use _by this department. 
Priority • recommended. 

(leading Petty Officer) (Divis ion Officer) (Head of De pt. ) 

• A - Can't get underway without 
B - Can't perfocm mission without 
C • Urgently required 
D - Desirabl e 

Remorks: 

Status: 

( Ship's Req. No.) 

(Dept. Ser. No.) 

FIGURE 4-Front side of requisition request. 

Supply 

T h e fifth clement, Euppl y, is often the crucial 
element in the entire sy;; tem. I h ave yet to m ee t. a 
supply officer th a t cau gi,·e you an y r ea l help in UJC 
technical aspects of electroni cs supply. I gath e r 
that electronics supply officers are prelly scarce 

articl es and aren' t was ted on ships as small as dP­

sl royers. B e th at as it m ay, th e su ppl y offieer a nd 
his assis tants ca n b e of grea t assistance in th e gen­

eral supply p roblem. A nd a ny tim e spent clip;gio:r 
into the wo rkings of th e snp pl y office is t im e well 

spent. As h as often been sa id, t h e bi :rgest stnm­
blin g bl ock is geLLing rlown the correct desc-ription 
of the item you wan ted. But th at is only tbc first 

obs tacle. :Mo nth ;; a ft er you put in th e order th e 

item arrive,: and no one can irlentify it. I know of 

instan ces whe t·c ex pen l" i,·e ite ms Pnrlccl up in t h e 
junk box hPc-a u;;c no on e knew wh a t it was. 1 sns­

pect these :u-e not iso"l a ted easel". Bu t there is an 

answe r and a very s imple onf' . Jt t ak ~·s a little work 

b ut it is worth it. In a sense the e h•ctronics officer 

h as t o se t up his own supply systc·m. On th e LAR­

SON \\·e set o ne np for th e e nt i re E-' ll •Yinecrincr de· 
r t"> 

partmcn L. \~-f' will consid f' r a case of a I"CfJ rtis ition 

ori gina ted b y the ET :ran g. The lead in g ET or 
someone h e might delega tp pre pa red in the rough 

a form we callecl "Requ est for a R<·qui si tion"' (see 

F igure 4 l . T h e ET's m aintained a rNjLJis iti on log 
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Dimensions 8" X 13 .. 

Item Unit No. Unit 
No. Stock No. Description of Required Price Ext. Disposition 

Issue 

--

. 

. 

. 
' 

FIGURE 4-Back side of requisition request. 

book in which the following information was kept: 

ET I E . I D . . I Date I Date I Remarks Req. No. qUip, escnptiOn Ordered Received 

The ET requisition number and this log were kept 
for their own convenience. It was not required by 
the system. The ET requisition number was writ­
ten in one corner of the rough form. This rough 
"Request for a Requisition" is submitted hy the 
leading petty officer to his division officer, in our 
case the electronics officer~ for approval. It then 
went to the log room yeoman who immediately 
gave it a department serial number and logged it 
in the Department Requisition Log. He then typed 
up an original and one copy and submitted all 
three to the Chief Engineer for final approval. The 
Chief Engineer either signs the smooth original or 
directs it be placed in the "Hold File" for later 
submission. If approved the original and carbon 
go to the supply officer for preparation of the final 
requisition. The supply officer indicates on the 
carbon the ship's requisition number and returns 

~""'--"'==~ -----------

it to the log room, thus signifying action has been 
taken by him. Meanwhile the rough copy that 
started the wheels going has heen filed in a "Follow 
up" file. The mere presence of a piece of paper in 
the "Follow up" file indicates that action on some 
requisition by the supply department has not been 
taken. When the carbon is received from the sup­
ply officer the log yeoman files the rough copy 
(after noting the ship's requisition number thereon) 
in department serial number order and files the 
carbon in another file in ship's requisition number 

- order. When the material is received on board, 
the supply office gives the requisition numb~rs to 
the log room yeoman, who in a very few nunut~s 
can find the man who originated the rough. Tins 
man is summoned to check the received material. 
He is given the rough copy to be prepared aga_inst 
the invoices and received material Then he stgns 
for the material and sees that proper disposition 
is made of it. The disposition is indicated on the 
rough he prepared so even thou~h months may have 
passed and his memory he hazy, the material will 
get where it should ~o. Then he returns the rough 

to the log room yeoman in<:llcating thereon what 
was received. This information is transferred to 
the carbon ·and the two copies are either replaced 
in the .files (if all material was not received) or the 
carbon is filed in a "Material Received" file and 
the rough returned to the gang that originated it. 

If material is received which can't he identified 
from the invoice and the rough "Request for a 
Requisition"; go to the supply office and get their 
copy of the ship's requisition which will contain 
the complete description as given on your rough. 
The item numbers on the ship's requisition will 
correspond to the ite'm numbers on the invoice. 
Ofrten the invoice will have for a description just 
one word as "capacitor" or "resistor". But, through 
the item numbers identity can be established. 

The log room yeoman is charged with the re­
sponsibility of periodically checking on all out­
standing requisitions with the supply department. 
He indicates rthe status on the bottom of the carbon 
in his "On Order" file. He is required to notify all 
concerned o.f any requisitions th-at have been can­
celled or are outstanding three months or more. 
Once each quarter all requisitions relegated to the 
"hold file" are reviewed and submitted as funds are 
aVlailable. 

This system may seem cumbersome. And it re­
quires watching. But it does work and we found 
that as all hands became more familiar with it, it 
increased both in popularity and effectiveness. We 
made it a point to have everything we are allowed, 
needed or desired on order •at all times. True, a 
good percentage of the requisitions found their way 
to the "Hold" file. But when an unexpected allot­
ment came in, we were prepared to take full advan­
tage of it. 

Conclusion 
I have made an effort to describe the Elements 

of a Working Preventive Maintenance Program. It 
isn~t the scheme of a spectator. It grew from many 
mistakes, quite a bit of sweat and as much thought 
as the press of making the program work would 
allow. It isn't the brain child of any one man. 
Many of my shipmates, friends and acquaintances 
contributed to a bigger part than they will ever 
know. LTJG J. D. Johnson, USN, former Elec­
tronics Officer of the USS HANSON (DDR-832) 

BUREAU COMMENT: The op1n1ons expressed 
in this article are those of the author. and are 
not necessarily those of the Bureau of Ships. 

and L. J. Mill~ ET4 USN, formerly on the stall' of 
CDD-142 were in at its inception and did a great 
share of the dull exhausting work involved in set­
ting it up. The ET gang of the LARSON made it 
work, were its inspiration and are now (I hope) 
profiting from it. 

F.C. NO. I-AN/ APR-9A 
INVERSION OF VIDEO 

OUTPUT PULSE 
This field change applies to all Radar Sets 

AN I APR-9A, Bureau of Ships Equipments, that 
are installed aboard ship to operate in conjunction 
with the Pulse Analyzer, Model RDJ, and the 
Radar Direction Finder, Model DBM-1. This field 
change is necessary in order to invert the existing 
positive video output pulse of the Mixer-Amplifier 
CV-43/APR-9A so as to provide the negative 
video output pulse required by the associated Pulse 
Analyzer and Radar Direction Finder. 

Field Change Kits (SNSN F15-M-38450l-960) 
consisting of the Field Change Bulletin, NAV­
SHIPS-98427, Complementary Instructions for the 
Instruction Book, NA VSHIPS-91510, and the Field 
Change Report Card, NA VSHIPS-2369, are being 
shipped directly to each ship having -an installa­
tion of the AN/APR-9A. Additional kits are 
available from the Bureau of Ships. 

In Radar Sets AN/ APR-9A that have already 
been installed, changes have been made to the 
equipment by the installing activity to provide for 
the inversion of the video output pulse. These 
changes, in most cases, do not confonn to the re­
quirements of the F.C. No. I-AN/ APR-9A. The 
equipment should he checked in this regard and 
if the modifications made are not in accordance 
with this field change, then those changes made 
should be removed and this field change installed. 

When the field change has been completed, or 
if inspection shows that the modifications made 
comply with the requirements of this field change, 
the responsible technician should fo1low the ron· 
tine below: 

I. NAVSHIPS 2369 should he fi1led out to give 
installation data and mailed to the Bureau of 
Ships. 

2. The field change should he recorded on the 
"Electronic Equipment History Card", NAV­
SHIPS-536, and on the "Field Record Change 
Card", N A VSHIPS-537. 
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SU RADAR ANTENNA 
ADJUSTMENT 

A n U Autenna Stable E lement can be the cause 
of "Blind Spots' ·, skipping over ta rget:;, anu/ or ap­
parent l oss of sens itivity when ringtim e i normal. 

Indication of abnormal antenna operation, othe r 
than the afo rem entioned, is any deviation from the 
following: 

With the low-Stabilized Switch 011 ' · Low'' th e 
_, tabilizer Correction •I e ter·' should read zero for 

all bearing . T he antenna dipol e should he level 
plus or minus the Jist of th e ship for a gi,·en bear­
ing. 
~-ith the ~tow- ' ta bilized Switch on ·· ta hili ze·· 

the m eter sh ould read ze ro p lus or minu · th e li t 
of the hip for a gi ven b earing. T he antenna dipol e 
should b e level at all b earings. 

In port ther·e is only one way to dete rmin e if an 
SU antenn a i fw1etioning p roperly o r not. One 
must climb the mast. tak e off th e radome and make 
certain checks. 

Checks to Make With All Power Off 
Insp ect Yisually for excessive pla y between dri ve 

linkage and refl ector at taper pi n. t See F ig. 6- 5 
of the in truction.book for SU- Ships 313 or Fi~. 

1- 7 of N AV HIPS 900,882. ) Hold tht> drive link­
age with oue hand and gently depress th e di sh with 
the oth er. lf the re i slippage, remove th e coll e r 
k ey and tighten the castellated nut. If t his docs not 
correct the trouble remove th e caste llated n11L and 
inse r·t a 5/16ths lockwasher with inte rnal teeth. 
Replace the nut but do not tighten. By means of 
a spirit level adjust th e position of th e a rn1 on th e 
sh a ft ::.o tha t th e dipo le and th e top of the gyro 
control b ox are level. (T h e level from a l'Omhina· 
t ion quare, usuall y avail able in the ship'5 t·aqH'nt er 
!'h op wj]l he fine for this. ) T ighten the nu l can·­
fully so as n o t t o upset t he alignmen t. RPplacp thp 
cotter k ey. Mo, e the antenna reflecto r up anu 

dO\\ n and a t the same time observe the action of 
the rams on the " Limit" and "Stow" microswi tch e . . 
See that there a re no broken or worn parts a nd 
th a t th e re is n o lost motion b etween tlt<' r E> f1 cctor 
and cam s. 

L imit and stO\\ switch cams should be positioned 

as dia grammed in Fi g. 6-7 i11 th e S U in struction 
hook- Ships 313 or F ig. 7- 9 of NAVSHIPS 900,882. 
Bear in mind th at" the limit switches are next to 
the segmen t gear. N um e rou equipm ents have been 
found witl1 the cams i'e t wron g. The drawin g in 
the instruction book is often mis int erpre ted. The 
" 0" numbers are for the supporting arm s for th e 
rollers tha t actuate th e switch es. The "S" numbe rs. 
of course, are for the switch es. The an tenna mus t 
be level wh en making th e e adjus tm ents. Set th e 
stow switch es a li ttle furth e r apart tljan n ormal. 
The fine adjustm ent wi ll co me late r. 
Sland Clear of lfw Anlentw. Ha ve your assis tant 
at the control inuicator turn on th e pow er. T h e 
antenna may rotate wh en the powe r is app li ed to 
the control unit afte r th e time delay ki cks in. 

Have assistant place the " tow-S tabilized" switch 
in th e "Stow" pos ition. B y means of th e spirit level 
determine th e l evel pos ition of th e dipole. Have as­
sistan t read th e "Stab.ilize r Correc tion lVreter" 
IM- 501 ) . If th is is not zero plus or minus th e lis t 
of the ship for that partic ular hcarinl!, cotTect Ute 
colld ition by re positionin g R- 401 a t th e antenna. 

· ce Para. 3.52, instwction hook for 'U- Ships 313 
or Para. 2 page 7- 27. Rem e mb e r· tha t th e tri m of 
th e ship wi ll effect th e reading of th e m ete •:· Thi,; 
proced ure will ins lll'l' that you wi11 h<' l!etting 
prope r reaUiiii!S fro tll yo ur assistant in th e follow­
in g ch ecks : 

Have assistant put "S tow-Stabilized" switl'h in 
"Stabilize". Depress tiH· ant enna about five tlegree:,; 
a llCl rotate. T h e anten11 a sh ould nod anJ graduall y 
~ t ab ili ze itself within three or four minutes. Have 
assi tant read me te r. It should he zero plus or minus 
tlt e li st of tlte ship. If th e re is a s ntall ,}isc rcpancy it ' 

may he corrected hy po itionin g th e Gyro Control 
Box by m eans of th e m o unting: bolts. If th e re is a 
large discre pancy or th e a n tenna will not s tabilize, 
check for play at th e tape r pin, tlt e drive linkage. 
or defective servo generator (B-1-05 ) . Ch eck volt­
a l-!:eR. See Para. l , pai!P 7 29 of . AVS HIPS 900,882. 
See tha t relay K-402 inside jnnction box a t an­
tenna assembly is ene r·gizefl in tlt e s tabili zed posi­
tion . In n earl y a11 C'ases a new Gy ro Contro l Box, 

n ew brush es in B-405 or a Llew Servo-Generator 
will correct the trouble. 

Having corrected ally discrepancies, and with the 
antenna s tabilized, depress the Dish gently about 
five degrees. Release and rotate the antenna. See 
that the antenna stabilizes properly within four 
minutes. Repeat this process several times. Each 
time noting the reading of the correction meter for 
one particular bearing. There should be no diffe r­
ence in this reading. If there is, it is generally a n 
indication that there is excessive m echallical play 
or that the Silverstats in the Gyro Con trol Box are 
fouled. 

After the antenna is operating properly in "Sta· 
bilized" place the switch in "Stow" position. De-

STATUS OF ELECTRONICS 
MAINTENANCE BULLETINS 
The latest supplement to the revised R adar Main­

tenance Bulletill (si..xth edition ), NA VSHIPS 900,-
096, is Supplement 28 dated January 1951. This 
supplem ent contains new and replacement p ages 
for the "C" and "S" editions of the RM:B. 

The seventh edition of the RMB, NA VSHIPS 
900,096D, wi]] be distributed to all holders of the 
present RMB durin g .Tune 1952. NAVSHIPS 900,-
096D is a complete revision through th e last sup­
ple ment and supersedes the material in all previous 
editions. Old material is to b e removed and de­
stroyed by burning. A report of such destruction 
is n ot required. The first supplement to NAV­
SHIPS 900,096D will be distributed about 1 July 

1952 . 
uppl emenl 21 dated January 1951 is tire latest 

snpplemen t to the Sonar Maintenance Bulle tin. 
NAVSHIPS 900,025A. A completely revised SMB 
will he distrihutcd to all holders of the present 

SMB about August 1952. 
The latest supplement to the Commun ica tion 

Equipment Maintenance Bn11e tin, N A VSHlPS 
900,020A is Supple ment 37 dated April 1952. This 
f' npplement. wi ll h e rlist.rihnt ed by 1 May ]952. 

REPAIR OF THE DATA 
CONVERTER SYNCHRO IN 

MODELS QHBa 
AN/SQS-10, AN/SQS-11 

The m echanical con dition of th e va rious gear 
trains anrl assoriatPrl mot ors ancl synchroEt in the 

press the dish several degrees and release. The an­
t enna should resist you and return to level position. 
Have assistant read the meter. If it is not zero, 
adjust the cam that operates the switch when the 
antenna is depressed so that it does. Do this in 
small steps. Repeat the process by elevating the 
antenna and adjusting the corresponding cam. If 
antenna starts to oscillate, back off on one cam 
slightly. After working from one cam to the other 
several times, a condition should be reach ed where­
by the me ter rea ds zero from either excursion. 

B. K. SMITH 

RCA Field Engineer 
COMSERVLANT Electronics 

S ervice Group 

Models QHBa/ SQS- 10/ SQS- 11 data conYerter 
m echanism may be de te rmined by measuring the 
ac error signal across th e rotors of the 1X con­
trol transformers B-402, B- 1202, and B- 1210, with 
the slewing controls S- 201 or S-202 in operation. 
Normal operation is indicated by readings of ap­
proximately 2-6 volts ac. This voltage may in­
crease Lo values as hi gh ae 50 volts due to had 
b earings, gear hinds, etc. 

Shipboard r ep air of th e QHBa data converter 
synchro m echanism should be limited to replace­
m ent of synchros, motors, dials, ets. R eplacement 
or repair of elements of the gear train with the 
exception of those gears directly a ttach ed to motor 
and syn chro shafts is considered to be a tender or 
shipyard repair. Particularl y, th e h ack mounting 
plate must not be removed as it results in unm esh­
ing th e entire gear 'train. Reas!"embly a nd align­
me nt of th e gea r· mechanism is extremely difficu1t 
anrl may result in impa ired performance. 

TYPE 3D21A TUBES IN 
AN/UPX-1 

ALL th e 3D21A tubes now in stock are about six 
years old. The Bureau of Ships has received re­
ports th a t these tubes nash -over in man y cases 
therehy ca using a momentary overload in th e hi crh 
voltage circuit. "' 

T emporarily, tubes whi ch arc over should b e re­
placed wi th spare tuhcs. However ALL tubes 
which arc over should b e RETAINED s ince they 
can probably be "cleaned up." 

The Bureau of Ships is obtaini11 .,. the rccom-
dl " l , 1 .., men ec c e:mnp procl'( ure from the tube manu-

facturer and will dis e min a te this information 
wh en a,·ailab lf'. 
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RETURN OF SPENT 
MAGNETRONS 

The E lectronic Sup ply Office h as directed tha t 
end users of thirty-seven typ es of m agne trons re­
tum them, wh en they become unfi t for use, to the 
nearest Distribut ion Point. The types designated 
contain certain cri tical ma terials which can b e 
sal vaged. 

Distribution Poin ts are located at Naval Supply 
Dep ot, Bayonne, New J ersey ; Sh ips Sup ply Depot, 
Naval Supply Cen ter , Norfolk, Virginia; and Ships 
Supply Depot, Naval Sup p ly Center, Oakland, 
California. 

A complete lis ting of t h e m agne tron types whi ch 
sh ould b e returned wh en sp ent is given b elow : 

T11bc Tu be T ube 
T)•pe Stock Number T )•Pe Stock N1maber T ype S tock Number 

2]38 
2]39 
2]41 
2142 
2J42A 
2151 
2]55 
2]56 
2170 
2171 
3J21 
4] 50 
4] 52 

N16-T-52538 4] 54 Nl 6-T- 54554 
52539 4] 55 54555 
52541 4] 56 54556 
52542 4] 57 54557 
52542-5 4] 58 54558 
52551 4]59 54559 
52555 4] 60 54560 
52556 4] 61 54561 
52570 4] 62 54562 
52571 4] 63 54563 
53721 4] 64 54564 
52550 4] 65 54565 
52552 

4] 78 
QK59 
QK60 
QK61 
QK62 
A 136M 
QK151 
QKI81 
QK221 
QK241 
QK247 
QK283 

16-T- 54578 
60589 
60601 
60615 
60619 
61360 
61510 
61810 

62209- 50 
62407- 50 

62470 
62829 

ACCEPTABLE DEVIATIONS 
FOR FIXED WIREWOUND 

RESISTORS 
I t is the ohjecti.ve of the Electronic Supp ly Office 

to supply th e Fleet wi th minimum di sturhance 
or interru p ti on in stock number ch anges. There­
fore, in the supply of wirewound resistors under 
J A 1\I- R- 26A, Am endment 2, peudin t-; fin al re olu­
tion of applica hle Standard N avy Stock N umbe rs, 
the fo1lowin/}; ac tion will be taken b y all ESS 
Activi ti es: 

(l) "G" ch aracter istic resistors will he purch ased 
a$ accep table deviations for "D" and "F" charae-

E.S.O • 
MONTHLY 
COLUMN 

teristics m th e superse ded b asic sp ecifica tion 
.JAN- R- 26A. 

(2 ) " J" ch a racteris tic resistors will b e p urch ased 
as acceptable deviations for " H" and "E" ch arac­
teristics in the super seded basic specification 
J AN- R- 26A. 

T his office interpre ts Amen dment 2 to J AN- R-
26A to mean th at it is n o lon ge r n ecessary to r ecog· 
nize the " resis tant t o salt wate r immersion" ch arac­
teristic, and tha t resis tors which m eet th e humidity 
cyclin g tests are acce p table for all m ainten a nce r e­
q uiremen ts, according to th ei r op era ting tempera­
lu re ch aracteristi cs. 

BUSHIPS SECTION, PART II, 
CATALOG OF NAVY 

MATERIAL DISTRIBUTED 
TO FIELD ACTIVITIES 

TO DATE 
T ho e fi eld activities receivin g B nShips Secti ons, 

P a rt II (E lectronics), Catalog of Navy Materi al are 
advised th at t wenty-two Sections h ave n ow been 
completed. T h e first twen ty sections distributed 
were listed in the D ecember 1951 Eu:cTHON. T wo 
add ition al sections n ow b eing distri buted are as 
follows : 

Section 17- 300 Gaske ts 
Secti on 17- 810 D iscriminat o r T ransform ers 

Sections in the fin al comp ilation s tages which 
wiJl be d ist ributed in the ve ry nea r future are : 

Section 17- 050 B atte1·ies 
Section 17- 075 Bmsh es 
Section 17--801 T eletyp e 

Also sch eduled for earl y promulga tion to th e 
fi eld is Catalog Section 16- 000. T il is Section will 
he ti tled "In troduct ion of the B ush ips Sect ion. 
P a rt II (Elecll·on ics), Ca talog of Na vy Ma ter ia l' " 
and will con tain a comple te l ist ing and index of 
all Sections distributed as well as th ose sec tions or 
commodities of m a te rial h e ing pwcessed. 

ADJUSTING THE AFC IN THE SU RECEIVER 
One of the more commou troubles in tlte SU re­

ceiver is the in1proper ftlllctiowng of th e AFC ci r­
cuit. Usually, the fi rst in d ica tion of trou ble comes 
when the magnetron, T R, ATR, or tlte loca l oscil­
l a tor h as been replaced and the receiver h as been 
re tuned. E ch oes m ay be normal when Ute MAl · 
UAL-AFC swi tch is in the MAJ.'ITJAL posi tion, but 
will disapp ear when th e swi tch is placed in the 
AFC p osition . This is usually caused by tuning th e 
l ocal oscillator to a freq uen cy 30 m cs. before: th e 
magne tron freq ue ncy. In order for the AFC to 
function prop erly, the LO must b e tun ed to a fre· 
q uen cy 30 mcs. above the magnetron frequency. 

To ch eck if th e AF C circuit is opera ting, place 
the MANUAL-AFC switch to AFC an d conuect a 
0- 1 ma. am meter from J 3103 to ground, and an­
o thet· from ] 3102 to groUlld. T urn the coarse LO 
tuni ng control fully counter-clockwise and adju l 

the crystal currents to about 0.5 ma. If the AFC 
is fun ctiou in•Y the crystal currents will p ulsa te .,, . 
ah ou t once every two seconds. 

If th e AFC is n ot ftmcti ou ill~, the following 
tun ing proced ure should b e used : 

Place th e MA TUAL-AFC swi tch m th e MAN­
UAL position , and th e manual LO frequency 
control in .its mid-p os ition . Th e receiver gain 
sh o uld he j ust enough to produce about 1/ 16 
inch of grass on tlte range scope. T une th e ech o 
hox for m aximwn signal on the IFF trace. lf 
natural ta rgets a rc available, the ech o box need 
not be used. T urn the coarse LO frequ ency con· 
l rol on th e t ransmitte r-rece iver unit to i t full 
eountc r-clockwise position. Conn ect a 0-1 ma. 
a m mete r be tween ] 3102 and gro und, a nd if an· 
othe r me ter is ava ila ble, com1cCt it between 
.J3103 an d ground. T h is will enable r ead ing both 
rece iver crystal and AFC crystal currents simu l­
ta neously. If only one meter is ava ilable it ca 11 
h e placed a lterua tcly i u the two p osit io 11s. Ad­
just the two crystal m a tchin g screws un til hoth 
crys tal cur:reuls arc about 0.5 m a. Ose the screw 
positi on th a t corrcsporHls to n wx intum penet ra­
ti on into the crystal ca vit y. lowly tu rn lhl' 
l'oa r e LO frequency con trol clock-wise nnti l ta r­
gels a rc obta in ed on the ra nge cope, m canwlt ile 
atl ju Lin g the crysta l cu r rents to kee p th em abont 
0.5 rn a. T unc the TR and AT R tubes, and read­
j u ·t the coarse an d fin e LO tun ing for max imum 
rin g t im e or echo a mp litmle. T u rn th e MA J • 

AL-AFC switch to AFC. If th e echoc rema in 
stea dy, th e AF C is probahly f un ction ing prope rl y. 
Check th e opera tion b y tu rn in g tire manual LO 

control slightly to either s ide of i ts setting. If 
the AF C is ftmctioning properly, the echoes \vi ll 
d isappea r momentarily and then steady echoes 
will r ea ppear. R eturn the M N UAL-AFC switch 
to MANUAL and reset the manual LO tuning 
control to th e cor rect settin g for m aximum 
ech oes. 

If, h owever, ech oes disap pear wh en th e MAl\TlJ­
AL-AFC swi tch is turn ed to AF C. or fluctuate. 
the LO is probably tuned to t h e wron g side of 
the magne tron freq uency. Re tu t·n th e switch t o 
MAJ.~UAL a n d con tinue tuning th e coarse L O 
tuniu g tmtil ech oes a re again obta ined. Continue 
this process w ttil a poin t is foun d wh e re ech oes 
rem ain steady when the 1ANUAL-AFC switcb 
i turned to AFC. If 110 "uch poin t can be fo tmd. 
it is probable that th e trouble is in th e AFC 
circuit. Replace V 3116 (88-J. ) , V3115 (2050 ) , 
V311-l ( 6AC7 ), V3113 ( 6H6 ) , and V3112 ( 6AC7 ) . 
in t he order n amed, repeatin g th e tuning pro­
ced ure afte r each tu be i" r eplaced. If trouble 
p er ists, ch eck relay I 3101, and th e w iring: and 
th e resistance of th e AF C circuit. If n one of the 
a bove steps corrects th e tro uble, th e en ti re trans­
m itter -rece iver unit sh ould b e replaced. 

\Vh en the correct poin t in th e LO tuni ng h as been 
found, the AFC ma y fa il to " lock in"' wh en the 
l\IAJ.~UAL-AFC swi tch is pluced in th e AFC posi­
tion . Echoes wi ll fl uctuate or decrease iu ampli­
tude. It is p robable tltat tllC d iscrimina tor in the 
AFC ci rcui t is sli gh tly ofl' frequency. Adjust 
capaci tor C315-1B i n the secon da ry of TC310l. 
Extreme caution mmt b e used in m a kin g th is ad­
j ustment as the se ttin g is very crit ical. A carel ess 
a djustment m ay re ult in m isalign men t of the 
discriminator. Real ignmen t requires the use of a 
synchronized scope and a s ignal gene ra tor· m odu­
lat ed 5 or 10 mcs. a round th e 30 me. poin t. T hi s 
cqnipmcn t is not normally avai la ble. T h erefore, 
adjus tment of th e d iscr i11r inator sh ould not b e 
attemp ted unless absol u tC'ly nC'CC'A:<ary and then 
only with extrem e care. 

A fte r th e c ircuit is ope rat in g uormall y, a final 
check of th e crysta l currC'nt sh oul1l b e made to 
insu re tl~at th e val ues do not c~recd 0.6 m a. 
H ip:h c rystal current gi,·c poor :;: ignal-to-noisc 
ra tio and may da ma(.!C th e crysta ls. \X"ith proper 
ca re, the AFC circui t $hould p ron• " ery h elpful 
in the operation of th e S R adar. 

J o HN R. Sc lfi.EDEH 
RCA F ield En~inef>r 
ESG, C01VISERVLA NT 
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RDP 
USS Leary (DDR 879) 

The C-119 had become leak y, placing a positive 
.5 volt on t h e grid of the reactance tube, V-112. This 
shifted th e oscillator center frequency to about 
20 mcs. The symptoms of this trouble were: 

l. VR tube very dim 
2. B plus voltage down to about 150 volts, un· 

r egulated 
3. o signals on th e indicator scope, or not 

enou gh range on indicator sweep range 
The oscillator cente r frequency was adjusted to 

its proper setting of 30 mcs. after replacin g C- 119, 
V109 and VllO. The sweep limits were set to plus 
and minus 5 mcs. Also, the r-f preamplifi er was ad­
j usted for be t response. Operating condition of 
the equipment upon comple tion of work was good. 

Knwu: 

sv 
USS T oro (SS 422) 

A considerable amount of arcing was occurin l!: at 
the tran mitter output coupling:. Th is condition 
was corrected by sel ecting a 4.J 36 to replace a 4.J 39 
magnetron. T h e D- 152677 Signal Crystal M ixer 
assembly was b ent at th e point where it etlle rs t he 
TR cavity. T his i tem was replaced with a new unit. 

Trouble was experienced with th e machine screw 
shorting out th e meter shunt resistor R (2) 18. Thi 
difficulty was caused by elongation of the h oles in 
the phenolic spacer rings. Th e condition was remc. 
died by turning some insul ated bushings out of a 
meter test prod handle. T hese were installed in 
the large hole in the magnetron mounting bracket, 
thus preventing the mach ine screws from touching 
ground. 

K. J<. WHITE 

QDA 
USS Wilke (EDE 800) 

The ship's battle li ght circui t was fotmd sh orted 
to the ground. The gr ound was traced through th e 
entire ship's battle ligh t circuit and finally was 
isolated in the Training Control Amplifier . Con­
siderable difficulty was encountered when the jtmc­
tion box "A" could not b e found. Furth er break­
down of the TCA circuit showed that the ground 
was in the windin..,.s of t he KlOl and the Kl02. An 

0 

extra lea d was comm on to both the KlOl and the 
Kl02 with the other end of this lead connected to 
the fuse FlOl. F l Ol is i n the 115 volt a .c. circui t 
wh ich has one side grounded throughout the equip­
ment. This lead was removed, and the burned out 
FlOl was replaced. 1ormal operation of the equip· 
ment resulted. 

C. KozANOSKY 

TBL-13 
USS Thomas (DDE-764) 

An inspection of the equip ment indicated the fol­
lowing condition : th e generator ' vas ve ry noisy as a 
re u1t of the mis·alignment of th e motor and high 
voltage generator shafts; the taper pins from the 
base o[ the motor-~ene1·a tor were miss ing ; the HF 
side was intermittent. 

To correct these condition s, th e genera tor was 
properly set u p and the missing tapet· pins were in­
stalled. T he HF maste t· oscil1a tor range switch was 
cleaned to eliminate th e inte rm ittent conditi on. 
This interm ittetit condition is a chroni c trouble 
with the TBL-7/13 units. The freq uen t use of a 
commercial type of contact cleaner with a deoxi­
dizing agent will h el p considerab]y to prevent the 
contacts from becoming intermillent. 

. R. G. S LAUGHTE R 
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Electron Tube Users 
Can Increase Tube Life 

by 
C H AH L E H. S ll'\GEH 

Assistant Chief E n gineer. WO R. W O R -TV . 
WOR-Jm . e tc York 

• E xperience at \\"OR h as shown th at th e re a re 
four vital ly important com ponent gro up requ iri ng 
regular tran~mitter ma in tenan ce. T h ese are elec­
tron tubes, conden sers, r ela ys, and resisto rs, respec­
t ively. with p ri o rity in th at order. ince elect ron 
tubes occu py th e m ost p romi nen t n iche in every 
transmitter, th e ~· d esen e ever y h road cast en l!ineer',; 
con ideration and effort to prolong tub e life. an d 
keep them ope rating: r el iably a peak effi ciency. An 
effective tube op erati n g and main tenance p rof!ra m 
will contribute to minimum station operating co ts, 
and wi11 be a boon to the sta t ion"s a ud ience an d th e 
broadcast indu try as a wh ole. 

Mo t tran~mi t ter en~inecrs are aware of th e m any 
facto r that en ter into tnhe l i fe. T h e more impo r­
tant one;; are : 

l. F ilam ent \ Oltagc 
2. Plate volt a ge, r esidual ~a~es 
3. F a tigue of m etal parts 
..J. H eating: and coolinf! cycle~ 
:J . Efficien cy of cool in~ ~ys tcm 
6. Efficiency of tran t:rnittc r. nwinten anl·e, a n d as­

sociated pro teet iH· rela y;> 
t . Ca re of spares and tube:; in !:'Loraf!<' 
Prope r prPcaution must be taken with caeh of 

th ese facto rs. Plo ttin f! a ,.:tandard sy;; tem of p ro­
eedur·p for Pach will el iminate m;;n y of the abuse;; 
whi ch may cam;e tube!' to hurn ou t or bel'omc tn­
npera ti\ e lonf! !.e for!' their u~eful l ife iF run . 

The Problem of Filament Voltage 
Th e life of an elect ron tube rlcpn u ls mo rr upon 

the fi lamen t \ Olta..,e setlin•T wh ich de t.enn ines fi la-
'" "' ment t<' mpera ture. than any other factor. £11 order 

to m onitor . tuhc filament \'O i ta~e- a voltme ter mu t 
be connecte d permar~entl y aerosF th e tube fi lament 
te rmin als. 

Tungsten Filament Tubes 
W hen d ireet current is used for h eat ing the fi la­

ment, returns of the pl ate and gr id eircuits a rc usu-

·- ' 
ally connected to th e pos1t1ve fil am en t terminal. 
E lectron curren t re tu rn fl ow is throu <Th one side of 0 

th e fi la ment. If th e pola rity is a ll owe d to r em ai11 
the same for a ny length of t ime. th e re will he a 
grea te r th inning of on e side of the fil a m ent wf1ich 
can result in p remature failure. B ecause of this, 
th e polarity of d .c. fil a m en t power su p ply to th ese 
tub es shoul d be reversed each week . 

Since a pure-tun gsten filam ent m ay b e op erated 
a t satura tion, or just within 1imi ts o f distortion , 
fi lam ent voltage and tem perature m a y b e reduced 
wh en th e tube is ope ra t ing a t relatively low plate 
cur rent. Act ivi ty an d e mission h ours of a p ure­
tungsten fi lament arc nul impairc1l b y its operation 
a t reduced vo ltage, and appreciabl e tube economy 
wi ll result from operation of th e fi lame11t at a volt­
a~e no greater th an that n ecessa r y to p roduce th e 
requi red emissio11. E nd of fi lam e nt life can be ex­
pected wh en th e di a me ter of a filam ent wire h a;;: 
been reduced, d ue to eva porat ion of th e ttUt gs ten, 
to a pprox im ately 90 % of i ts origin al value. L ife 
expectan cy is n earl y doubled wh e n th e fi lament is 
opera ted 5% les th an ra te d voltage a nrl is q uad­
rupl ed wh en th e fi la me nt voltacre is decreased 10 <fr . 0 

On tire o th er hand, as sh own b y the accom pan yin g 
cun·e ca ptioned "% orm al L ife and E m issio 11 
vcrsu % Hated Filam e11 t Voh :l"c" if t he fi l am ent 0 

. 0 , 

rs ope ra ted with an over voltage of Sjf- it can be ex-
pccterl th at th e l ife of the fil am ent wm h e one-h alf 
its dcs if!" value, s ince the eva pora ti on rate of th e 
t un ~! ten is nearly d ou hl eu. 

At WOR , hy rerluc i n ~> fi lamen t vo lta"e of Typ e· ., "' 
3-t2A tu bes from 20 to 19.5 voltf:, a reduct ion of 
2% pe r cent, the incr<'asf' in life ex1w cta ney of the 
tube is 4,100 h ours. 

Morlern transmitte rs provid e a 22'/z pe r cen t in­
<·rease in an tenna cu rren t witlt full nwdnla t ion. 
single fr equency, wh en operated n ormally. De­
<' reasing fi lame nt volta ge will decrease this antenna 
eur ren t rise if fila me nt em ission is r ed uced. How­
<' VN, lon:,!;er tube l ife can be ga inerl wi th ou t im pair­
in~! li steners' rcr•e ption. I ncreased tra nsm it,ter dis­
tqrt ion may re ult from tlecreased fi l ament voltaf!e­
Th is should he l!: iven ind ivid ual atten t ion, wi th con­
~id e ra tion given to th e spare tubes on h an d. 
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A reduction in filament voltage .of 5 per cent can 
be applied to transmitters with slight effect on peak 
power. In fact, peak c'!rrents equal to the total 
emission available may be drawn · continuously 
without damage to the filament, if it is of the pure 
tungsten type. Reference to the tube manufactur· 
er's charts will reveal data on available filament 
emission. On certain types, such as the ML-298A, 
marked voltacres for a fixed emission are supplied 

I:) 

·by the manufacturer. 
When there is an excess antount of emission 

available from tungsten filament tubes, it is pos­
sible to insert dropping resistors in series with the 
filament leads, and thus gain many hundreds of 
hours of additional life. In transmitters of the 
Western Electric 306A type, filament voltages of 
the second power amplifier should be dropped from 
20 to 19 volts. All the emission of the tubes is defi· 
nitely not needed, and the tube life can be extended 
to approximately 30,000 hours with little or no 
effect on the peaks of modulation. 

WOR finds it important to check the accuracy of 
filament and bias voltmeters each week, using a 
standard calibrated meter which reads voltage at 
the tube terminals. Zero adjustment of the fila­
ment voltmeter should be checked daily and a 
standard method should be used. 

Thoriated Tungsten filament Tubes 

Tubes using this type of filament are being used 
in increasingly larger quantities. Careful considera­
tion should be given to filament temperature, to 
effect a proper balance between the loss and re­
placement of the thin layer of thorium on the fila­
ment surface. As a general rule filament voltage 
should be kept to manufacturer's ratings, hut in 
some cases it m,ay be held slightly below this figure, 
depending on the peak currents drawn in the equip­
ment. Manufacturers usually recommend that peak 
plate currents ·should be considerably less than the 
maximum which the filament is capable of emit­

ting, to insure long life. 
A voltage check at the tube socket using a preci-

sion voltmeter is recommended each week. 
If ,a tube with a thoriated tungsten filament has 

been overloaded., with resultant overheating, any 
gas liberated may contaminate the filament and re­
duce its emissibility. Prior to attempting electrical 
cleanup of the tube, it may he possible to restore 
the activity of the filament by operating it at 70% 
ahove normal operating voltage for five minutes 
and then 20% overvoltage for 15 minutes without 
plate voltage. It may he necessary to vary somewhat 
and repeat this procedure to obtain the required 
acti-vation. Electrical cleanup of the tube may then 

he attempted, with operation wider Class C condi· 
tions at one-half rated plate voltage for a half hour, 
and further operation at increased normal operat­

ing condition is assured. 
Thermionic Mercury Vapor Tubes 

This rtuhe usually operates at high current with 
a low anode to cathode voltage drop. The oxide 
coated filament is <iesigned to operate at a specific 
temperature .. Sufficient time must be allowed for 
the filament to reach this temperature, and also for 
mercury vapor pressure to become normal, before 

the plate voltage is applied. . 
With good filament voltage regulation, a five 

minute preheat period will suffice. Filament volt­
age should he kept at the rated figure-never be· 
low.. We believe it is good practice to operate on~ 
percent above the rated voltage. We use a preCI· 
sion voltmeter to check voltages e~ch week to get 
the longest service from these tubes. 

Plate Voltage and Gassiness 
When adju~ting emergency circuits, it is good 

practice to reduce plate voltage, either with a volt­
age control switch regulator or a series resistance 

in the plate circuit. 
Gas in a tube is not necessarily the result of air 

leakage, hut is sometimes caused by the liberation 
of gas from tl,.e pores of the elements after the 
envelope is sealed and the tube conditioned for 
operation at high plate voltages. 

Because of the care taken by manufacturers to 
remove gas before the tube is shipped, flash arcs 
seldom occur if the tube is put in service immedi­
ately. But with the long life of modern tube~, 
spares must remain on the she1f for extended peri­
ods. Those kept too long without being tested may 
he gassy when put in service. 

Tubes operating at low voltages, such as required 
for receivers or low power amplifiers., are not gen­
erally affected by gas. It is the larger, high voltage, 
high power tubes which tend to flash arc if allowed 
to remain inactive. 

At WOR we consider that three months of inac· 
tivity is too long a period. 

Gassy conditions may also develop in a tube 
which has been operating in the transmitter for 
many thousands of hours. The exact cause of this 
is not clear, hut the result can he seen in the con· 
tinuous flash arcs which occur with the tube operat· 
ing at its rated plate potential and power. How· 
ever, if the tube is placed in a circuit of lower plate 
potential, it is definitely possible to get many more 
hours of service from it. This point should be con· 
sidered carefully before any tube is discarded be­
cause of flash arcs. 
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A simple and successful method of treat1ng gase­
. ous tubes, and instructions for building the neces­
sary equipment will be covered later in this atticle. 

Metal Fatigue and Other Effects of 
Heating and Cooling Cycles 

After long use, metal parts of tubes tend to evap· 
orate, crystallize and become brittle. 

Alternate heating and cooling of tube elements 
\vhen transmitters are started and stopped causes 
mechanical strains on filaments and electrode sup­
ports. Provision should be made to limit the initial 
filament current at starting. This can be done by 
inserting an additional resistance in the filament 
circuit when voltage is first applied, or by using a 
transformer having sufficiently high reactance. 

It is a good practice to reduce filament voltage as 
low as possible when filaments are lighted. Operate 
at ntinimum voltage for five minutes-then increase 
to normal operating voltage. 

When closing down the transmitter, lower the 
filament voltage after the plate voltage has been 
removed. Five minutes operation at lowered volt­
age will reduce thermal shock caused by sudden 
cooling. During operation, welding temperatures 
sometimes occur to wrench the filament out of 
shape. 

Follow the above procedure for air cooled tubes 
also, but leave the blower on for a minute after the 
filament has been turned off. 

If mercury vapor tubes are operated at ambient 
temperatures of 20° C. or lower, extra time is re· 
quired on starting for the mercury vapor to reach 
a satisfactory pressure. For example, the manufac· 
turer recommends the following for 266B· tubes. 

For ambient temperature of 10° C. preheat 5 
min.utes 

F·or ambient temperature of so c. preheat 10 
minutes. 

For ambient temperature of oo c. preheat 15 
minutes 

At WOR we have discontinued the practice of 
preheating mercury vapor tubes at half voltage as 
we believe that this poisons the tube. 

Mercury vapor tubes on the shelf should be 
heated for one or two hours every three months to 
insu1·e satisfactory operation when put into service. 
If allowed to remain inactive for a long period of 
time without treatment, they have been rendered 
useless hy the mercury vapor diffusing slowly into 
the pores of the anode or c.{lthode. 

Tubes of this type should be kept in an upright 
position to prevent mercury splashing onto the 
anode! and cathode. If this should occur, the tube 
musr he preheated long enough to vaporize the 

·-- _.· _ _i._ .......... ,i __ : • ... ---- ,., 

mercury from the elements and condense it at the 
bottom of the tube. The low:er end of the -tube 
should he cooled by. natural air circulation, or by 
a thermostatically controlled blower to obtain 
proper condensation of the free mercury. 

Severe shocks can cause damage :which would 
never occur in a new tube. All tubes should he 
mounted and stored vertically and protected against 
mechanical shock or vibration. Failure to observe 
these precautions may cause filaments to break or 
cause misalignment of the elements. 

Cooling System Efficiency Can .Be Increased 
Accumulation of scale on water cooled tubes and 

in the water system should he avoided. Scale is a 
poor conductor of heat. When it forms on the 
anode, less heat is dissipated and the comparatively 
rough surface breaks up tl1e smooth sheet of water 
over the plate, causing localized boiling. Overheat­
ing of the anode may result. 

A piece of scale is of.ten the cause of water whis­
tles. I:teflushing the water system through the stor­
age tank during off-the-air periods will usually dis­
lodge the scale from the tube and eliminate the 
whistle. Water whistles, as a sign of an overheated 
anode, have caused tube plate distortion, which 
makes it difficult to remove the tube from its socket. 
Therefore, the whistle should .be used as a guide 
to proper maintenance. 

In many stations it is the practice to remove 
tubes from their sockets after 1,000 to 5,000 hours 
of operation in order to remove scale and test the 
spares. There bas been much discussion on the ad­
visability of this procedure. We have found that 
some tubes can be removed easily after as long as 
18,000 hours, while others with hut 5,000 to 10,000 
hours are difficult to remove because of scale. Ex­
perience has shown that aft~r several thousand 
hours of operation, tubes are usually jarred when 
removed from their sockets, with occasional break­
in~ of grid laterals. When these tubes are rein­
serted in their sockets, flash arcs may result; these 
flash arcs pit the filaments., removing some tung­
sten, which results in shorter life. 

At WOR a tube is never taken out of its socket 
simply to test another tube. We have weighed the 
matter of scale accumulation versus jarring and 
flash arcs, and have chosen to put up with the scale 
as the lesser of two evils. By leaving tuhes in their 
sockets, we find that the filaments open clean and 
do not short out the grid circuit. This keeps the 
transmitter on the air and allows replacement after 
shut down. 

Since it is recommended that final amplifier tubes 
remain in their sockets until they hun1 out, meth-

:;;:c 
m 
(/') 

-1 
::;:o 

0 
-1 
m 
0 

;;;o 
m 
(.f) 

-i 
;;;o 

() 
-i 
m 
0 



0 
Ll.J 
1-
u 
a:::: 
I­
V) 
Ll.J 
a:::: 

0 
Ll.J 
I-· 
u 
a:::: 
I­
V) 
w 
a:::: 

N 
N 

ods must be devised for removing scale from tube 
plates ·and sludge from rubber hoses and other 
parts of the water system. 

Sludge and residue in the system can b e r emoved 
with tri-sodium phosphate, available in any paint 
stor e, or a cop1mercial produ.ct known as "Oakite". 
After the water in the system has reach ed a tem­
perature of 160° F., we remove two tubes, prefer­
rably from the second power amplifier stage, pour 
two pounds of the ch emical into the sock ets, and 
dissolve with boiling ~vater. Then we insert the 
tubes in their socke ts and flush the ch emical solu­
tion throu gh the system for one hour with fila­
ments on and the water at approximately 140° F. 
T his will remove an amazing amount of sludge and 
r esidue. 

W e make sure to flush the system again thor­
oughly with distill ed water before final refilling. 
The amount of leakage current flowin g b efore final 
fillin g will indicate how su ccessful the flushing has 
been. The complete routine procedure used at 
WOR in cleaning the transmitter wat er system will 
b e sent to any engineer upon request. 

We find the following procedure is h elpful in re· 
moving accumulated scale from a tube: 

Mix a 20 per cent solution of muriatic acid by 
fi rst pouring eight glasses of water into a stone 
crock, th en sl owly adding two glasses of acid. Never 
pour water into the acid as this will cause b oiling 
and spatte ring: and possible acid bums. Stir with 
a wooden stick and avoid inhalin g the fum es. Fold 
a small rag in to a three inch square and wet this 
in the olution. (In it diluted state th e acid will 
not injure the h ands. ) Rub the rag gentl y over the 
scale on th e tube. R ep ea t the opera tion un til the 
tube is clean . 

Caution: Db not clean above clamping ring on 
the tube plate and not drip acid on th e ~l as seal. 
The bottom of the t ube may b e rested on th e bot­
tom of the crock, but hold the tube so th e glass seal 
does not l ie against the r im. Wh en fini shed, b e 
sure to wash the hand with wa rm wa te r an d soap. 

Efficiency of Transmitte r, Maintenance, and 
Associated Protective Relays 

Tube life can be increased by opf'ratin g the vari ­
ous radio frequency stages a t high est efftciency. 
Water flow relays and over1oad de relays sh ould b e 
ch ecke d and adjusted at least twice a year. Contact 
points and relay bearings sh ould b e carefull y m ain­
tained. 

Store a11 tubes where they will he free from me­
chanical shock and excessive vibration . Keep in a 
vertical position, with cushion rings for th e larger 
tubes. Protect glaFS parts from scratch es. 

Clean and test all spare tubes periodically-this 
is the most important precaution. This precaution 
includes looking at glass presses and seals for cracks. 

The foregoing has described the m e thods to b e 
u sed in operating, handling and storing tubes in 
order to get the longest possible service from th em. 
But what can be done with tubes that develop 
faults even when all these precautions h ave been 
taken? 

At WOR we have s~veral special methods of 
treating tubes. They can b e outlined as followE: 

1. Tube Rec01ulitioning : 

a. Clean up gas in tubes with rated plate poten­
tials above 8,000 volts. 

2. Filament Ageing: 

a. Clean filament and grid surfaces and remove 
residual gas from tungsten filament air or 
water cooled tubes. 

h. Condition thoriated tungsten amplifie r and 
high vacumn rectifier tubes. 

3. Filament Preheat T est 

4. T est at Maxim ltm Plate Voltage 

Tube Reconditioner 
A common problem confrontinrr enrrineers is U1e 0 0 

tube which becom es gassy, either from sh elf wear 
or during use in the transmitter. Ther e are only 
three alternatives-discard th e tube, return it to 
the manufacturer for adjus tment, or treat it your­
self. The first of U1esc is expensive and unneces· 
sary. In re turning tuhes to the manufacturer, pack­
ing and shipping may be a probl em, and there is a 
ch a nce of damage to elem ents and gl ass parts. It is 
much beu er to invest one or two hundred dollar!' 
in a reconditioner which c1 eans up gaseous tuhes 
in a few minutes, adds considerably to their life 
and thus saves man y times its moderate cos t in a 
few years. 

The recoBditione r treats effectively all types of 
tubes operating at plate potentials above 8,000 
volts. It can he u sed also in tracino- faults in ]ower 

t:> 

voltage types. Spares can b e tested Lo eliminate any 
chaucc of a faulty tube being placed in servi ce. and 
tubes which b ecome gassy while in th e transmitter 
can he cleaned up or " degassed", and returned to 
norma] operation. H ere is an exa mple from our 
experi en ce: 

One of tl1e Western E lectric 342A water cooled 
tu bes in the power amplifier of WOR's 50 K\': . 
tran miller developed a series of fl ash a rcs a fte r 
5,000 hours of filam ent life. T h e atLxiliary trans· 
mitte r was switch ed into service, th e tube in ques· 
lion was removed from the circuit and treat ed in 
the reconditioner. At the close of ·the broadcasting 

day the tube was re turned to its original position in 
the transmitter. 

It operated normally for 1000 additional hours 
before it again· developed the tendency to fla sh arc. 
It was removed, reconditioned and put back into 
service a second tim e. It continued to operate prop­
e rly until it finally burned 01.1t at the ripe old age 
of 1H,3H6 h ours. Thi is hut one of many cases of 
greatly increased tuhe life resultin g from th e use 
of our r·ecunditione r. 

\Vhe n m ercury vapor rectifiers haze up and cause 
occasional arc backs they can be treated in the 
same m ethod. After treatment, if Ute haze disap· 
pears, the tube is rea dy to go back iuto service. 

Construction of our uu i l is simple-a complete 
list of parts b eing sh own on the accompanying sch e­
matic diagram. The transforme r was purchased for 
about S70.00 aud th e entire reconditioner was built 
for about SlOO.OO. 

THORDARSON T2474 
PRI. IIOV AC 
SEC. 25000V IOOOVA 

TO FAN 

120V AC LINE 

I 

Operation of the reconditioner is as follows : 
Alternating current, 115 to 120 volts, is applied 

to the primary windiBg of the transformer, which 
induces a high voltage in the secondary. This in­
duced voltage is applied to Ut e tube between the 
filam ent and grid t ied together and tl1e anode. 
\\"Then gas ionization is pre ent in U1 e tube, the cur· 
rent in the secondary increases suddenly. The ap­
plied voltage drops momentarily, due t o trans­
former reactance, which breaks the internal arc. 
The sudden change of curreBt develops ·an e.m.f. of 
sufficient magnitude to break across the protective 
gap. thus indicating U1~ t U1e tube has flash ed. The 
internal Hashing of th e ionized gas in U1 e tube 
eiUter . cleans it up or reorients it. on the electrode 
surface. 

As prevjousl y pointed out, tubes m ay become 
gaseous th rough h elf wear or the residual gases. 
such a ~ mei·l:tu y Hlpor in the case of rectifie r tubes. 

120V AC FAN 
OR EQUIVALENT 

6W WARNING 
LIGHT 

SIDE VIEW 

H.V. 

CONTROL SWITCH II :WARD LEONARD RELAY 
~~---t-~ 1 TYPE 131-642 

L;:ICRO·SWITCH~ ~----~ 
TYPE 6RS 

E:: L d i CHANGE IN CURRENT 
dt CHANGE IN TIME 

CORONA 
SHIELD 

Schematic diagram of a tube reconditioner . 

END VIEW 

GAP DETAILS 

INSULATION 
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may redistribute themselves on the electrode sur· 
faces. Should the potential difference between elec­
trodes become large enough to cause a flash arc, the 
residual gas molecules are broken up into posi­
tively and negatively charged ions. The former are 
attracted to the cathode--the latter to the plate. 
The positive ions are momentarily absorbed in the 
negatively charged electrodes and the negative ions 
are absorbed in the positive electrodes. A chemical 
action may even take place. 

In the reconditioner, the filament or grid may 
form either the negative or positive element,' de- . 
pending upon which half of the cycle the flash oc­
curs, while the plate assumes the opposite charge. 
Since the filament is not lighted, no electrons ex­
cept from so called field current or cold emission, 
can help form a breakdown path whic~ results in 
a :flash arc. Thus when a flash arc occurs with the 
:filament off, it must be the result of conduction 
gases or metallic vapors which are the positively 
and negatively charged ions in the tube. 

The ions are bombarded against the plate, grid 
and filament. They hit so hard that they may he 
absorbed in the elements themselves and can only 
be released again by excessive heating. Sometimes 
this gas is never released, and thus can do no harm. 

In practice, this is the routine followed by WOR 
in operating the equipment. 

1. After checking to insure that the control 
switch is in the "OFF" position, carefully insert the 
tube in the socket. Be certain that the shorting bar 
across filament and grid terminals makes a g_ood 
connection. In the case ·of high voltage rectifier 
tubes, be sure that filament leads are shorted. 

2. Switch "ON" the fan in the transformer com-

partment. . . 
3. Set the transfornwr in the low voltage position 

by putting the magnetic shunt all the way in, thus 
shortening the magnetic path of the lower leg of 
the transformer and by-passing a considerable por-

tion of the :flux. 
4. Close the transformer compartment door, leave 

the tube room and tum the control switch to the 
"ON" position. If an arc sustains across the tr~ns­
fonner gap, break it by snapping the control switch 
to the "OFF" position. Switch "ON" again and 
leave on low voltage for one minute. 

5. Throw the switch to the "OFF" position. Go 
into the tube room and put the transformer in the 
high voltage position by placing the magnetic shunt 
all the way out which concentrates the magnetic 
path through the secondary of the transformer. 

6. Leave the tube room and tum the control 
switch to the "ON" position. If an arc is formed 
across the gap, break it by throwing to the "OFF" 

position. Condition the tube on high voltage for 
10 minutes after the last :flash. 

Best results will come from the reconditioning 
process if tubes are treated immediately before 
being inserted in the transmitter tube socket. If 
this is done no flash arcs or arc hacks will . occur 
during operation. At times the treatment of a stub~ 
horn case may take one or two hours. If the 10 
minute treatment after the last flash does not clean 
up the condition, the tube has probably developed 
a leak which will cause trouble when put in service. 

If the tube under test has a small amount of air 
in it, a pinkish color can be seen when the voltage 
is applied. This color is evident in mercury vapor 
tubes as well as in amplifier tubes hut is mixed 
with the blue color due to mercu:y vapor. If a 
tungsten filament type tube has a crack wliich lets 
it down to air, a yellowing smoke will appear in 
the tube when the filament is lighted. This is -a 
tungsten oxide formed from the filament homing 
in air. 

We keep an accurate record of tube recondition­
ing on a special form. Space is provided for enter­
ing the seri·al number and type of tube, number of 
flash .arcs obs~rved on both low and high voltage, 
and time re.quired for reconditioning. A condensed 
entry of this information is made in the log. 

Filament Ageing 
A second part of the reconditioning treatment 

which has been tried with some success consists of 
filament ageing of thoriated tungsten filament tubes 
for 10 minutes with the filament voltage 30 per cent 
above normal, followed by one or two hours with 
normal filament voltage only-no plate voltage. 

In order to age tungsten filaments of water cooled 
tubes, the tube must be placed in the transmitter 
socket with the standard water cooling conditions. 
The filament is lighted at the correct operating 
voltage ·as measured at the tube terminals. Lighting 
the filament at norm·al operating temperature tends 
to clear up residual gas and clean off the filament 
and grid surfaces. After one or two hours ageing, 
the tube is ready to be tested in the transmitter 
under normal starting and operating conditions. 

Even if your station has no reconditioning unit, 
we believe filament ageing is still of some value. In 
a few instances the above treatment has been effec­
tive in reducing flashing during operation, even 
though the tube is again returned to the shelf for 
several weeks prior to being installed in regular 
service. It is recommended that spare tubes be con· 
ditioned by :filament ageing every three months to 
insure continuity of service. High vacuum rectifiers 
can.he given the same treatment as amplifier tubes. 

Unless a spare socket is available, this condition· 
ing can he done during off hours when two tubes 
can be treated at the same time in the second power 
amplifier. 

Filament Preheat Test 
Due to long life, spare thermionic mercury vapor 

tubes usually remain on the shelf from 12 to 15 
months. All mercury vapor tubes must he given a 
filament preheat test every three months for at 
least two or three hours at the rated filament volt· 
age. We have discontinued the old practice of pre­
heating at one-half filament voltage. We feel it is 
better to he one or .. two per cent above the rated 
voltage than to fall below it. 

In our transmitter we remove all rectifier tubes, 
install the spares and preheat for three hours. 
Then we ·test the .circuit for operation under full 
load. Accurate records are kept of these preheat 
periods. 

·If a mercury vapor tube fails to rectify without 
arc backs after the recommended preheating time, 
the following treatment may be beneficia~. 

A resistance bank of approximately 1 megohm 
(such as twenty 50,000 ohm, twenty watt resistance 

· units). is inserted in series with the anode. The 
voltage is left on for at least one hour or until all 
visible mercury is removed from the anode. Air 
at room temperature should be blown on the lower 
end of the envelope during this treatment. The 
tube is then operated under standard conditions 
without the resistance for one or two hours. 

Reliability 
Ai WOR the word reliability is not just an idea 

but rather ·a duty. The considera~ions presented in 
the foregoing result in minimum average tube costs. 
A program of regular attention to tube operation 
and maintenance is worthwhile and contributes to 
tube, equipment, and program reliability. 

Reprinted /rom tl&e Cathode Press, published by MACHLETT LABORATORIES, INC. 
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1952 ELECTRONICS CONf.EREN'CE 
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AT BUREAU OF SHI'PS . . - - . . 

The 1952 Electronics Conference will be· held at 
the Bureau of Ships from 12 May to 16 May, in­
clusive. Representatives of the fleet, field activities, 
and the Bureau of Ships will meet to discuss com­
mon plohlems, such as new technical advances in 
the electronics art, improved service to the :fleet 
and shore estahlishments, maintenance and installa­
tion problems under stress of strict economy and 
conservation of critical materials, and the most 
effective methods by which electronics may better 
contribute to national defense. 

This conference affords an opporhmity for the 
Bureau to obtain the individual and collective 
opinions of field representatives concerning the 
many problems which arise in the field of Naval 
electronics. In addition it provides ·a close contact 
between field and Bureau personnel, facilitating 
the optimum utilization of electronics material and 
manpower. From this conference, there will 
emerge, as in years past, plans for progress in re· 
search and development, and advances in Naval 
electronics that wi11 further strengthen our national 
defense. The major subjects to be considered at 

..! "'"-".,; ~=--.; ........ ~h-- -~· _,,...__;,. .... ·-·- ----

this year's conference are outlined below in the 
tentative agenda: 

l. Field Activities 
2. Ship Electronics 
3. Shore Electronics 
4. Electronics Logistics 
5. Electronics Design 
6. Shipyard Electronics 
7. Electronics in the Atlantic Fleet 
8. Electronics in the Pacific Fleet 
Each of these general topics has been suhdivided 

and each of these subdivisions has been assigned 
t~ one of the activities concerned, for preparation 
and presentation at the conference. The Bureau 
greatly appreciates the interest taken by the field 
in the submission of numerous excellent suggestions 
for the agenda and in the preparation of articles 
for the conference. Obviously the five-day period 
will be far too short to discuss all items of interest. 
Many will be covered during the conference dis­
cussions: and the Bureau hopes to provide supple· 
mentary information or comment regarding as 
many other points as possible prior to the end of 
the conference. 

------- ··-····-· ···-· 
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New 
Books 

T h e followin g is a lis t of all Instruction Books 
distributed from ll July 1951 to 8 Octoher 1951. 
The previous list of Instru ction Books di stributed 
appears in the February 1952 issue of the B uSHIPS 
ELECTRON. T h e k ey to th e abbreviations listed 

tmder the h eading "Edition" appears below. 
All requests for Instruction Books and other 

NAVSHIPS publica tions sh aH be made to th e 
nearest District Publi cati ons and Printing Office. 
Requests for lnstmction Books sh all s ta te th e rea­
son they are required. 

A bbre· Abbrr· 
viat io 11 Edition 1·intio u F.dirir u 

- - - -----
c Commercial MI Maintenance 

Publication Instructions 

Ch. Chan ge OH Operators' 

CI Complimentary 
Handbook 

ln. tructions p Preliminary 

DB Desrriptive 
Instruct ion Book 

Booklet RS Revision Sheets 

FC Field Change s Supplement 

m Instruction STG M - ll MarCor 
Book Parts Li ~t 

IH Installation MP iV[a intenanre 
Handbook 

I P arts CatalO[! IIC 
IS Instruct ion 

Sheets T T emporary 

MH Maintenance T M 

I 
Terhni ral 

Handbook Manna! 

Model Short TitiP f.,'rlition 

AN/ AMT- 9 NAVSHfPS 91:{63 JS 
AN/ BPS-1 r XN- 1 J NA VSHfPS 91400 IB 
AN; FGC-5 NAVSHIPS 9J265( A) Ch l 
AN/ FGC-5 NAVSHIPS 98242 FC .:t;: J 
AN;FRA-4 NA VSHIPS 91469 IB 
AN/ FRT- SA NAVSHfPS 91457(A \ IB 
AN! FRT- 6A NAVSHIPS 91404-(Al TB 

Model 

AN/GPA-7A 
AN/ MPN- IB 
AN/ MPN- 1B 
AN/ MPN- IB 
AN/MPS and VK- 2 
AN/ MPS-4 

AN/ PDR- 27B 
AN/ SLA 
AN;SLT- 1 
AN/SLT- 1 
AN/SLT- 1 
AN/SLT- 1 
AN/ SPQ- 2(XN-1) 
AN/ SPS-S(XN- 1) 
AN/ SPS-6, 6A an<l 613 

AN/ SRlVI- 1(XG- 1) 
AN/ UOR-4(XN- l ) 
AN/ UPA- TIA 
AN/ UPX- 1 
AN/ URA- 8ll and 

CV- 89A/ URA- 8A 
AN/ URD- 2 
AN/ URM- 25A 
AN/ URN- l (XN- 1) 
AN/ USM-3 
AT- 177(XN- ll / SQ 
AT- 343(XN- 1 )/ URC 
CBEQ- 20218A 
CCL-21923A 
CCL-2l 920A 
CP- 87/ U and 

CY-997/ G 
CQS- 10563 
CTD- 53518 
DIJM- la 
IM- 58/ U 
KY- 30/ GRT 
LM- 18 
MAR 
MAR 
MAR 
ME-25A / U 
ME-49/ U 
OKA- 1 

Short 1_'itle Edition 

NA VSHfPS 98231 
SJG M-8 
FC # 19 

NA VSHIPS 98237 FC #21 
SHIPS 316A T-7, T-8 

NAVSHIPS 9l385 (A) 
SIC M- 8 
Revised 
Maint. 

NAVSHIPS 91439 
Prints 
IB 

NA VSHIPS 98241 FC # 1 
NA VSHfPS 98229 FC :t¢2 
NA VSHIPS 98232 FC # 4 
NA VSHIPS 91258 T- l 
NAVSHfPS 91258 T- 2 
NAVSHfPS 91207 IB 
NAVSHIPS 91428 IB 
NA VSHTPS 91440 Service allfl 

Repair 

NAVSHIPS 91370 
l\•Ianual 
IB 

NA VSHIPS 91482 IB 
NAVSHfPS 91488 CI 
NA VSHIPS 91343 In 
NAVSHIPS 91490 IB 

N A VSHIPS 91198 T-3 
NAVSHIPS 91379 T- 1 
NAVSHIPS 91476 m 
NAVSHTPS 91146 Ch 1 
NAVSHIPS 91408 TM 
NAVSHTPS 91494 In 
NAVSHIPS 91453 TB 
NAVSHIPS 900,849 Ch 1 
N A VSHIPS 900,865 Ch 1 
NAVSHIPS 91387 T- 1, T- 8 

NA VSHIPS 914<19 In 
N A VSHIPS 900,998 T- 1 
NA VSHIPS 91445 cr 
NA VSHIPS 91386 T- 3 
NAVSHIPS 91232 Ch 1 

A VSHTPS 9l277 · Ch 1 
NAVSHTI3 S 980S1 rc #s 
NAVSHfPS 98224- FC .:it 6 
NAVSHTPS 900,7l9{A) T- l 

- - -- SIC M- 8 
N A VSHfPS 914 70 JB 
N A VSHD3 S 982,~0 FC .7;:1 

Model Short Title Edition 

OKA-1 NA VSHIPS 91333 (A) T- 1 
PP-354C/ PD NA VSHIPS 91432 IB 
P U-116A/U NA VSHIPS 91380 IB, Ch 1 
QDA NAVSHIPS 982H FC :#3 
QDA NAVSHIPS 900,700 T-4 
RDR NAVSHIPS 98224 FC .:#3 
SR-3 NAVSHIPS 900,539 T-5 
SR-3, 3a, 3b, 3c NA VSHfPS 98201 FC ;;.-12 

and X-SR-3 
SR- 6 NAVSHIPS 900,989 T-5 
SR- 6. 6a and 6b NAVSHIPS 98200 FC #14 
sx SHIPS 379 Ch I 
sx NA VSHfPS 98189 FC #9 
SX-1 NAVSHIPS 98189 FC #2 
TS-419/ U NA VSHIPS 914H IB, Ch 1 
TS-545/ UP NA VSHTPS 9121 3 Ch 2 
TS-690./U NAVSHIPS 91H8 MH 

FAILURE OF TRANSFORMER 
T-802 AND CHOKE L-804 

IN MODEL AN/SPS-6 
RADAR 

Power transform er T - 802 an d choke L-804 which 
are parts of th e AFC un it of F ield Change No. 7 
for Mo del AN"/SP S-6 a re failin g due to shorts de­
veloping in the m inus 400 volt circu it. In most 
cases eithe r capacitor C- 833 or capacitor C- 820 
short to gronno and h u rn out ei ther th e trans· 
forme r or the choke. 

To prevent subject failures it is req uested tha t 
the foll owing he accomplished as q uickly as pos· 
sihle on all Model AN/ SPS- 6 rada rs having Field 
Chan ge No. 7 in stalled or wh enever Field Change 
~o. 7 is installed: 

a . Check fuses, F-2001 and F- 2002, on the 
front of the receiver to m ake sure that they are 
of th e pwper rating. Their rating sh oul d be 3 
amps. 

h. Check terminal jack, .l- 2011 in t he receiver 
to insure .th at th e t·c is no ]ca d to ground. T his ]cad 
sh ould h ave h een removed b y Step 29j of Field 
Ch ange No. 7. 

c. Rem ove capacitor C- 833. It has been de­
te rm ined th at this capacitor is not req uired fo r 
proper opera ti on of th e AFC nnil. 

(1. To prevent -failure to capacitor C- 820 in· 
sert a 22,000 oh m, one-half (liz ) walt res istor in 
th e minus 4-00 volt line of the AFC u ni t in series 
with potentiometer, R- 833. T his can readily be 
accomplish ed b y r emoving th e wire between po­
tentiom e ter , R- 833 and capacitor, C- 818 ann in­
ser ting th e 22,000 oh m resis tor in i ts place. (Refer 
to Figu re 7 -57B of fn >"l ructi on Book N A VSHIPS 
91081. ) 

Model Short Title Edi.cion 

TT-23B/ SG NAVSHIPS 91480 IB 
TV-3A/ U NA VSHIPS 914-35 IB 
TV-3A/U SIG M-8 
UOL NA VSHIPS 91514 Su= ary 

Report 
VF-a NA VSHIPS 91486 IB 
VH-a NA VSHIPS 91506 IB 
VJ-a NA VSHIPS 91504 IB 
ZM-4/ U NA VSHIPS 91073 (A) lB 
Dictionary NA VSHIPS 250-916 T- 1 
Filter Eqpt. NAVSHIPS 91450 IB 

Rec. Multi-
couplers 

Filter Eqpt. NAVSHIPS 91451 IB 
Trans. Multi-
couplers 

Ult rasonics NAVSHIPS 900,167 DB 

The foregoing modifications a re being prep ared 
as an official F i eld Change. Field Change numbers 
assigned will be N tm1ber 2_0, AN/ SP S- 6; Field 
Change. umber 20, AN/ SP S-6A and Field Change 
Number 20. AN/ SP S-6B. 

Aftet· these modifi ca tion s ha ve heen accom­
plish ed it is requested that : 

a. The E lectronic Equipment History Card­
NAVSHIPS 536 and Field Change R ecord- NAV­
SHIPS 537 he corrected to show completion of the 
above F ield Change. 

b. The Bureau of Ships he notified by includ­
ing this informa tion in th e E lectronics P erform­
ance and Oper ational Report, NAVSHIPS 3878. 
when n ext submitted. 

I t is furth er recruested th at if an y fai lures occur 
to the subjec t components after accomplish m ent 
of th ese modifications th ey should he brought to 
the atten tion of Bureau of Ships, Code 983 as 
quickly as practicable. 

SPARE PINION GEAR FOR 
DBM-1 ANTENNAS, 

CBM-66141 AND CBM-66142 
T he pt ll ton gear employed in th e dri ve system 

of the R aclio Direction Finder Model DBM- 1 an · 

ten nas is available as a r eplaceabl e sp are pa r t from 

th e Electron ic Supply Ollice, Grea t L ak es, Ill. This 

consists of th r fibre gea r and stainless steel gear 

hnb as a sin gle unit. The Stand ard N avy Stock 
Num ber for this unit is N16-G-41 34~0-0-!27 . There 
is n o description of this g<'ar "in the Instruction 
Book for th e DBM- 1 nor is th er e an y p ar t num ber 

assigned. 
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REPAINTING, TOUCHING 
UP AND POLISHING 

ELECTRONIC EQUIPMENT 
E lectronic equipment receives abrasive damage 

from t1me to time and the refore req uires touching 
up or r epainting for preser va tion . In most cases, 
it is good practice to onl y touch up th e damaged 
a reas, p rovided the extent of damage does not 
warrant a complet e repaint job, taking into con­
side ration time and cost. It is d esirable, wl~en 
touching up the damaged areas, that no more than 
the specified number of coats will he b uilt up, es­
pecially when the equ ipment requires a complete 
repainting. When the paint has started to crack 
or peel, and the re is an indi cation of rust, im­
m ediate actioa should he taken to clean th e entire 
surrounding surface of old paint and th en touch 
up or complet el y r epaint. The followin g general 
procedures appl y when touchin g up or repainting 
electronic equipmen t- (See BuShips Manual, 
Chapter 67, Article 47 for Sonar hoisting equip­
ment and tran sducers. This information will be 
publish ed in th e appli cable ch apters of Bureau 
of Shi ps Man ual in th e n ear future.) 

Equipment In the Weather 
All tran smittin .,. and receivinrr antenna h ardware 

"' "' and accessories, antenna fram ework, a nd dipol es 
should be inspected quarte rl y and those i11s talled 
directly aft of the s tack should b e inspect ed 
monthly. The gases and hig:h temperature in the 
vicinity of th e stacks t end to dry out and crack th e 
paint which accelerates corrosion. 

Repainting 

Wb en th e ex tent of damage onl y warran ts a 
touch up job and there is an i ndi ca tion of cor­
rosion, th e surroundin)!: a rea should he entirely 
cleaned of old paint, soot, rust, e tc. One coat of 
wash primer pre-treatm ent (Spec. MIL--P- 15328, 
stock No. 52-P-20649- 150) should th en he ap­
plied to improve adheren ce of th e prim er and 
paint. On e coat of zin c-chromate primer (Spec. 
JAN- P- 735, stock o. 52- P- 20630- 2 for 1 )!:al. or 
52- P - 20635- 2 for 5 gals. ) and not less than two 
roats of outside haze-gray number 27 (S pec. MJL­
P - I5I30, stock No. 52- P - 96I I sh oulfl foll ow ·rh e 
wash primer pretreatment. BrasF dipoles n eerl 
not be coated with the zinc-ch romate primer. 

The above procedure applies also wh en th e ex­
tent of damal!e warrants complete re painting. 
When just th e finish coat is damaged a!Hl there is 
no indication of corrosion , one or two coa ls of the 

outside haze-gray paint number 27 should be ap­
plied after the proper cleanin g. 

Equipment Out of the Weather 
E lectronic equipm ent installed out of the weath er 

should h ave the same care and quarte rly inspection 
as required of equipment in the weathe r. The pro­
cedures and conditions for touching up and com­
plete repainting are identical to th ose described 
above, except that light gray enamel paint fS pec. 
MIL--E-15090, Class II, s tock No. 52- E-4034-55 
for l gal. or 52-E-4034-66 for 5 gal. ) should b e 
substituted for th e outside haze-gray paint number 
27. For portable shipboard equipm ent, the enan1e1 
paint should conform to Class I of spec. MIL-E­
I5090 f o1lowed by a h eavy coat of wax. 

Where it meets th e approval of th e local com­
mand, all or part of the m etal rings, antenn a trans­
fer switch es, other h ardware and accessories asso­
ciated whh transmittin« antennas should b e 

to 

painted with red enamel, (Spec. 52P31, stock No. 
52- P -7890 ) , as a finish coat. Hardware and ac­
cessori es associated with receiving antennas should 
he painted with blue enamel (Spec. MIL- P - 2852, 
stock No. 52-.P-7826), as a fini sh coat. 

Metal Polish 
Meta] polish shall not b e used on name plates 

o•· on th e base of transmittin g tubes. 

CORRECTION TO 
NAVSHIPS 98081 

FC NO. 18- QGB 
T he followin g correc tions shou ld he m ade to 

Navy Son ar Field Ch ange Bulletin Number 18-
QGB, NA VSHIPS 98081: 

(a ) Page 2I, paragraph d- shou]d read, " Con­
nect a jumper between S- 80IA- D and S-801A.- F ". 

(b ) Page 28, paragraph 1 (a) - sh ould r ead, 
"From th e junction of resistors RSI02 (500k ) and 
R5103 (750k) disconn ect th e lead conn ectin g to 
termin al liB and solde r to pin 8 on socket X5103, 
thus conn ecting terminal Il B to pin 8 of sock et 
XSI03". 

Paragraph I (h ) - sh ould read, "Solder an in Fu­
laLed jumper from pin 5 of socket X I 5I0.3 to the 
junction of resistor R5I02 and H5I03, thus short­
ing resistor R5I02" . 

(c) Pages 37-38, F igure I 3- add th e number 
"273" on jumper be tween S80IF- B and S- SOIC'y--D. 

(d) Page 46, paragraph 2- Dele te the phrase 
(follow.ing C520- B ) " and anoth er lead (white/ 
green tr ) be tween SS04-1 and SS03- 4". 

TERMINATION OF RG-27 /U 
CABLE IN AN/SQS-10/11 

SONAR 
A number of Al"'l/SQS- IO and AN/ SQS-llA 

AF-RF Amplifiers, AM-580/SQS- IO and AM-587/ 
SQS- ll, h ave heen sli ipped from the manufacturer 
without marking the terminals for tl1e RG-27 / U 
Transmitter Coaxial Cable. These t erminals are 
designated " High Bus" and "Ground Bus" in U1e 
system interconnection diagram, Figure 3- 26, 
of NAVSHIPS 91544, the AN/SQS-10, AN/ SQS­
lOA, AN/SQS-ll and AN/ SQS- llA Instruction 
Book. The photograph clarifies t he proper con­
nections for th e RG-27 / U cable as described in 
detail on p age 3- 6 and Figure 3-5 of N A VSHIPS 
91544. The contractor has been requested to in­
clude this marking on future equipments. 

Attention is called to the special procedures r e­
quired in m akin g up the connection as RG-27 / U 
cable contains two layers of conducting rubber. 
De tailed ins tr·uctions are given in Note 9, sheet 6, 
of Bureau of Ships drawing RE-?ST- 2066, titled 
Sonar System Type 1D Interconnection Wiring 
Diagram. 

This drawing: is available in all naval shipya rds. 

RG-27 / U coaxial cable connection for AN / SQS-1 0 
and AN/ SQS-11. 

CLASSIFICATION OF RADAR SETS 
The Chief of Naval Operations has issued OPN A V 

INSTRUCTION IOOIO.I whi ch contains revised 
definitions for classifying radar sets installed afl oat 
and ash ore b y slant rauge. These definitions have 
been agreed upon h y the Joi nt Comnnurications­
Electronics Committee of the Joint Cbiefs of Staff, 
and are issued for information and guidance. 

This instruction cancels and supersedes the Chief 
of Naval Operation s Restricted letter Op- 34G by 
S67~R, ser. 388P34 of 28 Aprili948 (Navy Depart­
ment Bulletin- Cumulati ve Ed ition of 1948,48- 300, 
p. 204). 

The followin g slant-range definitions do not pre­
clude th e use of those terms wh ich describe th e 
functions of radar snch as fire control, etc. T hese 
range definitions are n ot intended to convey any 
information concerning the solidity of th e search 
pattern. Therefore, in order to describe full y an y 
given radar set, additional remarks would he re­
quired concerning th e search pattern; as, for ex­
ample, h emispherica l sea rch. 

a. VLR (Very Long R ange) - Eq uipment whose 
m aximum range on a refl ecting ta rge t of 1 square 

me ter normal to th e· s ignal path exceeds 250 miles, 
provided lin e of sight exis ts be tween th e target and 
the radar. 

b. LR (L ong R ange)-Eq nipment whose maxi ­
mum range on a reflecting target of I square 
mete r norm al to th e signal path exceeds I SO m iles 
but is less than 250 miles, provided lin e of s ight 
exists between the target and th e radar. 

c. MR (Med ium Ran ge )- hq uipment whose 
max imum range on a re fl ecting target of 1 square 
mete r norm al to th e ignal path exceeds 7.5 mil es. 
but is Jess th an 150 miles, p rov ided line of sight 
ex ists between th e target and t he rada r. 

d. SR !Short Range) - Eq uipment wh ose max i­
mum nwge on a reAectin~ taq!el of ] square m eter 
norm al to th e s ignal path exceeds 2S miles hut is 
less than 75 miles, provided line of sight exists he­
tween th e taq!et and the rad ar. 

e. (Very Shorl Range) - F.quipmcnt whose m axi­
mum range on a refl ecting target of 1 square me te r 
normal to the sign al path is less than 2S miles, pro­
vided line of sight exists between th e target and 
the radar. 
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INDEX TO · ELECTRON VOLUME 7 

PART ALPHABETICAL 

Adjusting the AFC in the SU Receiver ...... . ... . 
An Elect ronic Preventive Maintenance Program . . . 
Classification of Radar Sets . .................... . 
Correction to NAVSHIPS 98081 FC No. 18-QGB .. . 
Electron Tube Users Can Increase Tube Life ..... . 
1952 Electronics Conference at the Bureau of Ships 
ESO Monthly Column ....... .. .... .... . .... . ... . 
Failure of Transformer T-802 and Choke L-804 in 

Model AN/ SPS-6 Radar ....... . . . ............ . 
Field Chan ge No. 1-Al"'/ APR-9A, Inversion of 

Video Output Pulse .................. . ....... . 
Field Engineer Sez ....... . ..................... . 
Index to Electron Volume 7 . . . .. . ... . ... . ....... . 
Letters to the Editor .................. ... ... . .. . 
List of Naval Electronic Equipment ............. . 
New Books ...... .. ............ . ... .. .......... . 
QHB- a Prim ary Powe r Distribution Diagram .. ." .. 
Repaint ing, Touching Up, and Polishing E lectronic 

Equiprnent ... ..... . ....... .... . ........ .. .... . 
Repair of the Data Converter Synchro in Models 

QHB- a, AN/ SQS-10, AN/ SQS-11 ............. . 
Spare Pinion Gear for DBM-1 Antennas, CBM- 66141 

and CBM- 66142 .............................. . 
Status of Elect ronics Maintenance Bulletins ...... . 
SU Radar Antenna Adjustment .. . ..... ...... .... . 
Termination of RG- 27/ U Cable in AN/ SQS-I0/ 11 

Sonar ........................................ . 
Type 3D21A Tubes in A / UPX- I .. ....... .. .... . 

May I5 
May I 
May 29 
May 28 
May 18 
May 25 
May 14 

May 27 

May 9 
May I6 
May 30 
May 32 
May 31 
May 26 
May 12 

May 28 

May 11 

May 27 
May ll 
May IO 

May 29 
May 11 

The remammg ind e x covers the J a nuary 1952 through 
April 1952 issues of Volume 7. The index to Volume 6, 
July 1950 through December 1951 , appears in the 
January 1952 ELECTRON. 

AN/ SPS- 6A and AN/ SPS-6B Radar Equipment. . 
AN/ URM-25 Defe<"t ive Wir·ing ...... .. .... . .... . 
Care of Electron Tubes . . ... . ............. ... . . 
Checking Percentage of .Modulation of TOZ Trans-

mitter .................................... . . . 
Cond ition Your Magnetrons .. .. ............... . 
Conical-scan Trackinp; Hydrophone (NEL N otes) .. 
CXFU (SV-1) (Field Engineer Sez) ......... . ... . 
Electron Tube Replacement Conside rations ..... . 
Electr·oni cs in the New F leet ...... . ........... . 
Electronirs ~1a int enant·e Par·~>, System and Con· 

version . . ... . ...... ... .................. . . . . . 
Envelopes for Electronics F ailure Report. ...... . 
Equipment Log Books Obsolete . . .... .. .. . . . . . · · 
E rror in Model OKA-I Instruction Book . .. . .. . . 
Failures-Model SG-Ib Antenna ... . . .. ... .. . . . . 
F.C. No. 1 for the Model OKA- 1 ....... . .. . . ... . 
Field Engineer Sez .. 
Field Engineer Sez ... ...................... . 
Field Engineer Sez ...... · · · · · · · .. . · . · · . · .. ... . 
Field Engineer Sez . ·. ·. ·. ·. ·. ·. ·. · · · · · · · · · · · · · · · · · · · · · 
Fuses !! Fuses ! ! Fuses!! ... ~ · · · · · · · · · · · · · · · · · · · · 
Hazard in TV--4/U Tube Tes·t~~. i~. T~s·t:.-r~~i. s~~ 

AN/USlVI- 3 .... . ... . . . ..... . . . . ......... ... . . 
High Voltage Break Down Precautions for Pulse 

Analyzer AN ISLA- I . ....... ..... . .... . ..... . 
Hoisting Bathydrermog:raphs ........ . .. . .. .... . . 
Hybrid Ring. The ................. . . . . . . .. .... . 

Mar. 3I 
J an. 26 
Feb. 28 

Feb . I6 
Mar. I 3 
Apr. 16 
Feb. 15 
Mar·. 23 
Apr. 24 

MaL J 
Feb. l7 
Feb. 27 
Mar·. 31 
Feb. 31 
Feb. 31 
J an. 11 
F!'b. 14-
Mar. 8 
Apr. 8 
Feb. 17 

Mar. 23 

Apr. 11 
Apr. 32 
Feb. 18 

Letters to the Editor ..... ..... ... . .. . .... . . . .. . 
Letters to the Editor ..... ... . . . . .... . . ..... ... . 
Letters to the Editor . ...... . ...... . .. . .... .... . 

Jan. 27 
Feb. 32 
Mar. 32 

Loctal Tubes for Shipboard Facsimile Equipment. Mar. 23 
Loss of SS Crystal Current . . . . . . . . . . . . . . . . . . . . . . F eb. 30 
Magnetic Recorder which Provides Resolution of 

Signal Energy Printed Through the Medium b y 
Means of a Variable Scan Rate Pickup (USN 
USL Notes) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l\1ar. 18 

Maintenance of Antenna Assembly AS-393 (XN-
I) / BLR .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. J an. I2 

Maintenance P arts for Submarine Signal Company 
896 Commercial Fathometers . . . . . . . . . . . . . . . . . . .Mar. 23 

Mark IO Radar Identification System ... ... .. . . .. . Apr. I8 
Mark IO/ IFF (Field Engineer Sez). . . . . . . . . . . . . . Apr. 8 
Mark 25/2 (Field Engineer Sez) . . . . . . . . . . . . . . . . . Apr. 9 
Mark 34 Mod 2 (Field Engineer Sez)..... . . . . . . . Feh. 15 
Mark 57 Mod 3 (Field Engineer Sez).... . . . . . . . . Feb. 14 
Model NMC (Field Engineer Sez)................ Feb. 15 
Model NMC-1/ 2 Replacement Transducers.... . .. Feb. 31 
Model OKA-1 (Field Engineer Scz)... . ..... . . . . Jan. 11 
Model SV and SV- 3 Magnetron Rings.. . .. . .. . ... Apr. 10 
Model TEB Time Interlock Failure ........ . ...... Feb. 31 
Radio Interference Fi lters . . . . . . . . . . . . . . . . . . . . . . . Feb. 1 
NEL Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Apr. 16 
New Attack Sonar Systems . . .. . . . .. ..... ... .. .... Apr. 7 
New Books F eb . 26 
Packaging ar~d . P·r~~~~~~;i·o·~ .· .· .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' . .' Mar. 30 
QGA (Field Engineer Sez) . . . . . . . . . . . . . . . . . . . . . . Mar. 9 
QHBa (Field En gineer Sez) .... .. . ....... : . . . . . . Mar. 9 
Replacement of Spur Gear on D--404-Modcl QHDa Mar. 31 
Reverse Rotation of Stylus of Motor-Model QDA Mar. 30 
SG--1b (Field EQginecr Sez) . . . . . . . . . . . . . . . . . . . . . Mar. 8 
Shipboard Electron ic Interference . . . . . . . . . . . . . . Apr. 12 
Slotted Line Correction Chart (USN USL Notes ) . . F eb. 12 
Some Notes on E lectronic Reliabi lity in the F leet. Jan. 28 
SG- 1 (Field Engineer Sez). .. . ................... Apr. 9 
SJ- 1 (Field E ngineer Sez) . . . . . . . . . . . . . . . . . . . . . . . F eb. I4 
SJ-1 (Field E ngineer Sez) .. . .... .. ... . .. . . . . . . . . .Mar. 8 
SJ- 1 (Field Engineet· Sez).. ... .. . . ... . .. . . . . . . . . Mar. 9 
SS/ SV- 1 Console Meter Illumination Lamps...... Feb . 27 
SS/SV- 1 Console Sweep Troubles.. .. . ... .. . .. .. . Jan. 10 
ST Instability When Switch- Ovet· from SJ- I is 

Made . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Feb. 27 
Stantlanlization of Communication Equipment In. 

spe<'ti ons Aboard Sh ips ..... . .. .. . ........... . 
SV .Modulati on Networks .. . ....... . ....... . .. . . 
SV-1 (CXFU ) (Field E ngineer Sez) ....... . .... . 
SX (Field E n1; ineer Sez) ....................... . 
TBr;..12 (Field E nginee r Scz) ..... .. ..... .. ..... . 
TCS- 15 (Field E ngineer· Sez) ..... .. . . ........ . . . 
T entati ve Procedure for Conducting Interference 

Surveys at Naval Shore Estab li shments ... . .... . 
Test Cables fo r AN/ URR- 13 Receivers .... . . . ... . 
Train in~ Film on Safety ...... . .. ... . .. .... . ... . 
Tra ining F ilms on Rad iosonde and Communi cation 

Switchboards ...... . ..... ..... . ... . ........ . . . 
Tra ining of E lectronics P ersonnel . . ......... . ... . 
Transistors . . . ... . ..... . .......... . .. ...... · · · · · 
Troubles with Relay Contarts ................. . . 
Underwater Sound . ....... . ........ . ...... . .. . . . 
USN USL Notes .. .................... . . . .. . ... . 
USN USL Notes .............. . .. . .. .......... . . 
Vari able Depth Sonar ....... . .......... . ....... . 
WCA Sonar (Fiel d Engineer Sez) ....... . ....... . 
VF (F ield Engineer Sez) . ... . . .. . ... ... ........ . 

Mar. 10 
Jan. 32 
Feb. 15 
Mar. 8 
Mar. 9 
Jan. ll 

Jan. 16 
Feb. 17 
Apt·. 32 

Mar. 31 
Mar. 17 
Mar. 14 
Mar. 20 
J a n. 1 
Feb. 12 
Mar·. 18 
Apr. 1 
Apr. 9 
Apr. 8 

PART 2 

COMMUNICATIONS EQUIPMENT$ 

Al'I/URM-25 Defective Wiring . . .. . .. . . ... . .... . 
AN/ URR-13 Receivers, Test Cables for .. .... . .. . 
TBL-I2 (Field Engineer Sez) ... . ..... . .. .. . .. . .. 
TCS-I5 (Field Engineer Sez) . ....... . ...... . .. .. 
TDZ Transmitter, Checking P ercentage of Modula· 

lion of .. .. .. .. ........... . .... . . . .. . . ....... . 
TEB Time Interlock Failure ... . ............. . . . 
Communication Equipment Inspections Aboard 

Ships, Standardization of ... .. . ..... . ...... .. . . 

RADAR 

AN/SPS-6A and AN; SPS-6B R adar Equipment. . . 
Mark 10 Radar Identification System . . .. ........ . 
Mark 10/ IFF (Field Engineer Sez) ........ . .. . .. . 
Mark 25/ 2 (Field En gineer Sez) ................. . 
Mark 34 Mod 2 (Field Engineer Sez) ...... . ..... . 
Mark 57 Mod 3 (Field Engineer Sez) .. . . . ...... . . 
SG-1 (Field Engineer Sez) .. . .. .... ...... .. . .... . 
SG-1b Antenna- Failures . .... . .......... . ..... . 
SG-1b (Field Engineer Sez) .. ..... ... .......... . 
SS Crystal Current, Loss of ..................... . 
SS/ SV-1 Console Meter Illumination Lamps . . . .. . 
SS/SV-I Consol e Sweep Troubles .. . . .. .. ... .. . . 
SV and SV-3 Magnetron Rings ... . .............. . 
SV Modulation Networks .. . .. . . . ........ . ..... . 
SV- 1 ( CXFU) (Field Engineer Scz) . .. . ... . ... . . . 
SX (Field Engineer Sez) ... . .. . . .. . . .... . ....... . 
VF (Field Engineer Sez) .. .. .. . ............ . . . .. . 
H ybrid Ring, The .. ... .... ........... ... . ...... . 

SONAR 

QDA- Revcrse Rotation of Stylus of Motor ...... . 
QGA (Field Engineer Sez ) .... . .... . ..... . ...... . 
QHDa (Field Engineer Sez) . ... . .. .............. . 
QHBa- Rcplacement of Spur Gear on B-<104 ..... . 
NMC (Field Engineer Sez) . . .. ... .. . ..... . .... . . . 
NMC- 1/ 2 R eplacement Transducers .. . .... . ... . 
OKA-I (Field Engineer Sez) .. . ....... . . ....... . 
OTCA-I , F.C. No. 1 for ......... . ... ... . .... .. . . . 
OKA-1 Instruction Book, Error in ... . ... . ... . . . 
SJ- 1 (Field Engineer Sez) . . ..... . .............. . 
SJ - 1 (Field Engineer Scz) .... ....... . ... . . ... . .. . 
SJ - I (Field Engineer Sez) ....... . . . ............ . 
ST Instabilit y When Switch-Over from SJ- 1 is 

Made ..... . . .. . . ... ......... . .......... . . ... · 
WCA Sonar (Field Engineer Sez) .. ... . ........ . 

General: 

Bathythcnnographs, Hoisting . .. . ... . ........... . 
Hydrophone. Conical-scan Tracking (NEL Notes). 
New Attack Sonar Systems .................... . 
Slotted Line Corrcf'Lion Chart (USN USL Notes) . . 
Submarine Signal Company 896 CommcrTinl Fatho· 

meters, Main tenance Part s for ....... . . .. . . ... . 
Under Water Sound ... . . ... ...... . . . . . . . .... . . . 
Variable Depth Sonar ............ . ............. . 

Jan. 26 
Feb. 17 
Mar. 9 
Jan. 11 

Feb. 16 
Feb. 31 

Mar. 10 

Mar. 3I 
Apr. 18 
Apr. 8 
Apr. 9 
Feb. 15 
Feb. 14 
Apr. 9 
Fe.b. 31 
Mar. 8 
Feb. 30 
Feb. 27 
Jun. 10 
Apr. 10 
Jan. 32 
Feb. 15 
Mar. 8 
Apr. 8 
Feb. 18 

Mar. 30 
Mar. 9 
Mar. 9 
Mar. 31 
Feb. 15 
Feb. 31 
J an. ll 
Feb. 31 
Mar. 31 
Feb. 14 
Mar. 8 
Mar. 9 

F eb. 27 
Apr. 9 

Apr. 32 
Apr. 16 
Apr. 7 
Frb. 12 

Mar. 23 
Jan . I 
Apr. J 

CLASSIFIED 

MISCELLANEOUS 

Tubes: 

Elcctrb n Tube Replacement Considerations ...... . 
Electron Tubes, Care of ................... . .... . 
Magnetrons, Condition Your . .. .. . ... . .... . .... . 
Shirboard Facsimile Equipment, Loctal Tubes for . 

Letters to the Editor: 
Lctt~:rs to the Editor ...... . ........... . ....... . 
LettP.r to the Editor ................... . . . ... . . . 
Lett~>rs to the Editor .. .... .. ......... . ........ . 

Fie ld Engineer Sez: 

Fielr\ Engineer Sez 
Field Engineer Sez 
Field Engineer Scz 
Field Engineer Sez 

General : 
AS-393 (XN-1) / BLR Antenna Assembly, Mainten· 

ance of ....... . .... . .... . .. ..... .. . ..... . ... . 
Communication Switchboards and Radiosonde, 

Trainin g Films on ... . .. ... . .. ............ .. . 
Electronics Fai lu re Report, Envelopes for ....... . 
Electronics in the New Fleet . . .. . ...... . . . ... . . . 
Electronics Maintenance Parts. System and Con-

version . . . . ........... . .. . .. . ... ... .......... . 
E lectronics P ersonnel, Training of ............ .. . 
Electronic Reliability in the Flee t, Some Notes on. 
Equipment Log Books Obsolete ....... . ....... . 
Fuses!! Fuses !! Fuses ! ! . . . .................... . 
H ybrid Ring, The . ... . ................ . .. . .... . 
Interference Surveys at Naval Shore Establi shments. 

Tentative P rocedure for Conductin g . . ...... . . . 
NEL Notes ............... . .............. ... .. . . 
New Books . . ............. . .................... . 
Packaging and Preservation ......... .. ...... .. . . 
Pulse Analyzer AN/ SLA- 1, High vo ltage Break 

Down Precautions for ...... . . ............... . 
Rarl io Interference Filters .. . ...... . ............ . 
Rarliosonde and Communica tions Sw-itchboards, 

Training Fi lms on .. . ... . ......... . ....... . .. . 
R elay Con tarts, T roubles with .. .... ............ . 
Shi pboard Electronic Intcrfcrcnee ......... . .... . 
ST Instability When Switch-over from SJ- 1 is 

Made .. . . . ........................... . ·. · ·· · · 
Training Fi lm on Safety .. . ... . . .. ............. . 
Transistors ... . . . ......... . .. . ... . ..... . . . .... . . 
TV--4/ U Tube Tester in Test-Tool Set A ' / USM- 3. 

Hazan! in ... . ...... . ... .. ................... . 

Mar. 23 
F eb. 28 
Mar. 13 
Mar. 23 

J an. 27 
Feb. 32 
Mar. 32 

J an. 11 
Feb. 14 
Mar. 8 
Apr. 8 

Jan. 12 

Mar. 31 
Feb. 17 
Apr. 24 

Mar. I 
Mar. I 7 
Jan. 28 
Feb . 2i 
Feb . I i 
Feb. 18 

J an. I6 
Apr. I 6 
Feb . 26 
Mar. 30 

Apr. 11 
Feb. 1 

Mar. 31 
Mar. 20 
Apr. I2 

Feb. 27 
Apr. 32 
Mar·. ]4 

Mar. 23 

Back Copies of ELECTRON (July 1945 through May 
1952) are in stock and will be supplied to a ll Naval 
activities upon request. A limited number of binders 
for Volume s I through 6 are also available. 

LIST OF NAVAL ELECTRONIC EQUIPMENT 
The List of Naval E lectron ic Eq uipment. NAV­

SHI PS 900,123 (A ) contains descriptive da ta on all 

equipme nts to which Javy Model Lette rs and Al 
model l ette rs (Navy developed only ) h ave been as· 

signed prior to 1 Jul y 1951. T hi ;; revise d ed it ion 

r eplaces N AVSHlPS 900.123 and ;;upplemcnt NA \". 
Sl-HPS 900,123- l and will h e distrihnt('(l to the 
h olde rs of NAVSHIPS 900,123 dminp: May 1952. 
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E ditor 
B uSHJP ELECTRO i\" 
Sir : 

of!etler~ · 

to 

R ecently a n increas in g number of th e ships of 
the .fleet h ave insta1le d t elevision sels as p a rt of t h e 
crews recreation progr a m. In sm alle r ships it has 
supplem en ted the motion pi ctures to som e ex tent 
either by th e crews choice or b ecause of limited 
facil ities for th e m otion pi ctures. 

With the insta l1a tion of this equi p m ent it has 
brought with i t a n ew probl em. B eca use of limited 
funds in mo t r ecreation allowances and th e h igh 
co t of r epair and mainten ance b y civil ian concerns 
these ets have b ecom e to be a probl em fo r th e E T . 

Even th ough television in corpora tes m a ny of the 
fundamen tal o f ra dio and radar th e re a re man y 
circuits and circuit adjustm ents th a t are new to th e 

E T. Moreove r few of the sets purch ased by th e 
hips have any typ e of lite rature, ins truc tion hook s 

or circuit prin t with th em. B eca use of this th ere 
is an expan ding need for som e sort of instr uct ion 
on practical repair an d adjustm en t o f th ese sets. 

There arc sch ools fo r motion p icture ope ra tion 
and re pair. It wo uld seem lo p: ical th a t if possible 
some sort of in truction cl asses sh ould he main · 
tained at aval R epair Yards or aval B ases th a t 
could accept 1 imited numbers of electron icR pe r:-:on· 
nel for trainina · · 1 · 1· 1 c m pract1ca m am ten ance o r I<' e-
v ision. 

T h ere is an exp d" f 1 . . . · an mg program of use o te c-
VISIOn 111 certain - aval operat ions an d would 
probably he an advantage to elect ronics person nel 
to h ave h ad perh aps a week's rourse in television 
m ain tenance. 

I would appreciate to know if an y such p la n has 

EDITOR 

been suggeste d before or if an y type h as b een 
planned for the future. 

H. W. S., E T2 

Instruction in television maintenance and the 
basic theory of television is being given as part of 
an eight week course "Advanced 111.aintenance in 
Electronics fo r E T 's" at Treasure Island School. 
Television instruction tcill increase w ith 1 he ex· 
paneling use of television by the N avy. 

E ditor 
B uS HtPS E LECT HON 

Sir : 

Editor 

T h e eptember 1951 and March 1952 issues of 
ELECTHO N ca rried Le tter s to the E dito r rerrardino 

. . [ b 0 
pa111tmg o anten na fittin gs. A ttention is resp ect-
fu lly called t o Gen eral Specificat ions for Building 
Ves els o f th e U. S. avy, Appendix 6, " I nstruc­
ti ons fo r Painting" of Secti on 10. Nowhere in th e 
ins t ructions a re the co lors r ed o r blu e specifi ed for 
an y ante nna or elect ronic device. T h e color red is 
only authorized for certain jackboxell, switchhoxes 
a nd firepl utrs· F urtherm ore, wh y not m ak e all 
shi ps in th e Navy al ike- and specify just gray 

pa int, as m ost ships are n ow. LT. M. C., USN 

T h e inform ation rontaincd in th e article entitled 
" Repaintinf{. T ouch ing Up and Polishing E lec­
tronic Equipment" on tmge 28 will be inrorporated 
in Chapter 19 of the B ureau of Sh ips Manual­
Pctintin{{ Ships in Se~viN>. A ppend ix 6 will also 
be rt>vi sed . 

It is not th e in tent of the B ureau to specify a 
r·luutgP in color for any electronic device. Gray 
paint 1cill rem ain 1he standard color. 

Editor 

While expe rime nting wit h the first e lectric light , 
Thomas A. Edison ( 184 7-193 I) noticed a shadow of 
the positive filament leg on the black deposit inside 
the bulb. Reasoning the negative fila me nt leg was 
e mitting, he inserted a plat e . Connecting a gal­
vanometer between the positive leg and plate he 
found a current flow which .did not occur with the 
g alvanometer connected t o t he negative leg. The 
Edison Effect le-d t o the invention of the vacuum 
tu be. 



FOLLOW ELECTRONICS IN THE 
BUREAU OF SHIPS JOURNAL. This 
magazine will carry informative fea­
tures and a monthly section on Navy 
electronics. Look for the first edition 
of this new publication. 


