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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 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 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 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 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 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 
1 TYPE 131-642 

TYPE 6RS 

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

CORONA 
SHIELD 

Schematic diagram of a tube reconditioner . 
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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 
• • - . t .. . • • "' •. 

/ ." 

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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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. 


