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Been having trouble with your Model TDZ M ac? Do 
the auto-tunes chew up the gears and spew them all 
over the deck? Do the 2C39's go off l ike Roman 
Candles at a Fourth of July celebration when you try 
to extract the last microwatt of power? Well be pa
tient because it appears as if reli ef may be in sight for 
you and many other technicians who have experienced 
similar troubles with their u-h-f equipment. 

The Operational D evelopment Force has completed 

tests on a preproduction unit of a new u-h-f transmi tter 
-the Model TED-and all indications are that here is 
an equipment that is here to stay. 

An installation was made in the U.S.S. Saipc111 (CVL-
40) and most of the tests were made during a two 
weeks' cruise from Norfolk to Montreal and Quebec. 
The Saipan's plane guard destroyer, the U.S.S. Zellar.r 
(DD-777 ) , and an FSF fighter aircraft from A irDev
Ron Three ass isted in the tests by formi ng the other end 

of the u·h-f communication ci rcuit. The Zellar.r em

p loyed a standard shipboard TDZ/ RDZ installation 
while an AN/ ARC- 12 was used in the aircraft. 

The TED is nominally 'a s ing le-channel, 15-watt trans
mi tter which can be operated on any channel in the 225-
400 megacycle frequency range for which crystals arc 
avai lable. Comparing th is with the TDZ's ten channels 
and 30 watts would lead one to believe that the TED 
is much less des irable. However, the TED mounts four 
crystals, any one of which can be selected by means o f 
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a front panel switch . After the crysta l is selected only 

two controls require touching up and you ' re on the air

all in less time than it takes for the TDZ's "coffee 

grinder" to come to a faltering halt. Add itionally, a 

goodly percentage of the TED's 15 watts is pushed into 
the sidebands where it will do the most good on the 
receiving end. And here's the pay-off-the transmitter, 
as received from the factory, was unpacked and installed 
aboard an a ircraft carrier in about two hours; it was op
erated almost one hundred hours without a single casu
alty. Six weeks of operation, most of which was at sea, 

disclosed the equipment to be always as effective as a 

carefully tuned TDZ and usually more so. In an a ir

plane at 80 miles range, the TED sig nal was ''loud and 
clear." 

Lets examine some of the features of the TED. It 
is completely seJ f.contained (except microphone and 
antenna ) in a 14 '' x 2 1" x 7" cabinet and weighs only 

150 pounds. I t works in to the standa rd TDZ/ RDZ/ 
MAR antenna and can be controll ed through the stan
dard shipboa rd patch panels from Type 232 11 or 23500 
radiophone units. for shore station insta llatrons it may 

be removed from its cabinet and mounted in a standard 

19-inch relay rack. Remote operation over a single pair 
metallic li ne is provided for. Only the operating con
t rols are mounted on the front panel. The rest are re
cessed behind access doors which normally remain closed. 

The r- f sect ion and audio sect ion may be quickly and 
easily removed for servicing . 

The r-f un it consists of a 12AT7 tube connected as a 
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FIGURE I. Front view 
of the Model X-TED 
u-h-f transmitter with 
front a c c e s s doors 
opened. 

triode crystal oscillator, with four crystals available on 
a switchable turret. The oscil lator circuit is operated in 
the frequency range of 18.75 to 33.33 megacycles, and its 
output is capacity coupled to a 12AT7 tube operated 
as a f requency doubler. This high frequency output 
from the oscillator is made possible by use of the new 
"overtone" type crystals CR24/U. The doubler operating 
between 37.50 and 67 .67 megacycles has insufficient out
put to dri ve the 2nd doubler stage, so a stage of class 
C amplification is inserted. The output of th is amplifier 
is capacity coupled to a Type 4Xl50A doubler stage 
which operates betwe~n 75 .0 and 133.33 megacycles. 
The output of the second doubler stage is link coupled 
to the push-pull 4Xl50A fin al ampli fier stage which 
triples the frequency of the second doubler to the fin al 
output freguency band of 22 5 to 400 megacycl es. The 
manufactu rer rates the 4Xl 50A tubes at 150 watts p late 
d issipation each. This safety factor should result in 
almost complete rel ief f rom the troubles expen cnced 
with the Type 2C39 tubes which are used in the TDZ. 
All the frequency generating and mu ltiplier stage tu_n
ing is ganged on one shaft to a manual con trol whd c 
the power ampl ifier is tuned separately by another knob. 
T he four position crystal switch is the only other con
trol to man ipulate when changing channels. Tun1ng 
is accomplished simply by selecting tl: e desired crysta l, 
tuning the multip liers to maximum mdi catJOn on the 
front panel meter, switchi ng the meter and tuning the 
power ampl ifier for maximum. Could anyth111g be more 
straightforward? The sing le meter on the front panel 
will measure not only all the necessary plate currents but 
also modulation percentage and relative power output, 

all with a simple twist of the switch. 
The modulator unit, employing push- pull type 807 

beam power tetrodes as conventional class AB l ampl i
fi ers is used to amplitude modulate the screen and plate 
voltages of the 4X150 A r-f power amplifiers. The 
modulator is capable of modulating the carrier 95 % in 
both voice and mew operation. The unit is designed to · 
work equally well with the standard type remote radio
phone units 'or the special two-wire remote unit designed 
for the TED. Microphone voltage for the handsets is 
obtained from a rectifier installed in the power supply 
sect10n. The modulator chassis contains the following 
circuits: 

1- Modulator Stages 
a- Speech amplifier. 
b--Audio ampli fier. 
c-Push-pull amplifiers. 

d- Voice control of mod ul ator (expander circuit) 
e-AVC amplifier. 
£- Cl ipper. 
g-Modulation indicator. 

2- Carrier Relay Control. 
3- MCW Oscillator. 

The audio sect ion descrves special mention because 
herein lics most of the secret of the transmitter's effec
tiveness. The fin al amp! i fi er screcn and plate voltages arc 
amp I itude modula ted hy a com·entional class AB 1 modu
lator. Trickery is resorted to, however, between this 
stage and the microphon e, in the form of automatic 

volume control, a spcech clipper (compressor) , and a 
volume expander. The speech ampl ifier stage can br:: 
control led by the AVC ampl ifier and rect ifi er stages by 
th rowing the A VC switch ON, thereby connecting a bias 
voltage to the g rid of the speech ampli fier which varies 
according to the speech level. When the cl ipper switch 
is thrown ON, the signal from the speech amplifier is 

connected to the A VC ampli fier and the signal then 
passes to the clipper stages which are connected as 
biased diodes on both peaks of the audio signal. The 
clipping action limits modulation to 90% . To insure 
identical clipping of both peaks, a "clipping symmetry" 
control is provided. 

~ 

The signal next goes to the speech modu lator con-
trol which controls the level of signal voltage applied to 
the g rid of the audio amplifier stage. In series with the 
plate voltage lead of the audio amplifier tube is con
nected a filter which limits the upper frequency response 
of the stage to 3500 cycles. The output of the filter 
is connected to another triode aud io amplifier stage to 
further ampli fy the signal to a sufficient value for driv
ing the 807 modulators to rated value. The driver am
plifier cathode is returned through a wind ing on the 
modulat ion transformer for degeneration. To el iminate 
background noises in the vicinity of the microphone 
when the press-to-talk sw itch is closed, an "expander" 
circuit is included which holds the modulator normally 
cut-off unless a signal of pre-determined level is in tro
duced into the microphone. The signal from the micro
phone transformer is connected to the g rid of one-half 
of a multivibrator. The level at th is point can be con
trolled by the "expansion level control " which will de
termine the amount of signal necessary to cause the one
kick multivibrator to start a complete cycle. When the 
"expander" cir~uit is utilized, the bias of the driver 
amplifier stage JS set at --42 volts thereby cutting the 
tube off. A signal starts the one-kick multivibrator and 

allows a positive ~guare wave ~igna l to be coupled to 
the expansion rectJfier which wd l then conduct current 
and overcome the effects of the fixed bias on the driver 
amplifier. T o el iminate fast action and consequently d is

tortion of speech, the bias to the driver ampli fier is ap
p lied through a long-time-constant RC circuit so that the 
amplifi er will not follow each brief speech pause. 

FIGURE 2. Rear view of the Model X-TED u-h-f trans
mitter removed from its cabinet. 

The mew oscillator is a triode connected phase shift 
oscillator operating at approximately 1000 cps. The 
feedback for the oscillator is obtained by connecting 
four 45 ° RC phase shifting networks between the grid 
and plate of the tube. A slight variation of the fre
quency of oscillation can be obtained by a small trimmer 
provided in the feed back circuit. The ampli tude of the 
output signal is controlled by the "modulation lever 
control" which adjusts the signal fed to the driver am
plifier. The mew oscillator is keyed by controlling a relay 
whose contact completes the ground circuit for three sec
tions of the phase shifting network. 

H ow about the inevitable servicing? Unlike the "old 
line" Navy transmi tters, the TED is very compact (so 
much so that ·forced ai r cooling is required ) , but no 
more so than most of the current airborne equipments. 
Most of the potentially troublesome components are read
ily access ible and the unitized construction makes i t 
possible to d isassemble the equipment for servicing with 
a minimum of effort. Although it is realized, to quote 
the bard, "-one swallow does not a summer make--" 
it appears that with a fraction of the weight and space, 
the TED will provide nearly all the facili ty of a well 
mannered TDZ (and not many of them are well man
nered) . Many of us are inclined to feel that the TDZ 
has not been a howling success for one reason or another. 
The reason for this can be found in recounting the con
ditions under which the TDZ was developed. T he TDZ 
design was based on World War II requirements and 
the development cycle was dictated almost entirely by a 
production deadl ine. I t was necessary to freeze designs 
which were based on untried techniques in order to meet 
that deadline. A great deal of fi ne engineering was 
poured into this development program. Many of the · 
most fundamental components such as sui table tubes, 
crystals and capacitors were not ava ilable and had to 
be developed from scratch. Consideration of the im
pact on the logistics organization of the N avy made it 
mandatory tha t standard ization be g iven top priority. 
This factor placed a very tight restriction on the equip
ment designers. They were forced to design equipment 
using compon ents which were not in existence and with 
no assurance that components with the requi red charac
teristics could be produced within the requi red time. 
T he competition for development resources was strong 
from other high priority electronics programs such as 
radar, countermeasures and IfF. Nothing but credit 
is due the development act ivit ies, commercial as well 
as Naval, for their part in the orig inal u-h-f develop
ment program. The "state of the art" moved forward 
by leaps and hounds as a result of thei r efforts, and their 
experiences have made it easier to develop the TED. 
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FIGURE 3. Mode I X-TED 
u-h-f transmitter installed in 
the u-h-f room of a light air
craft carrier. View shows the 
t ransmitter connected to test 
equipment set-up which was 
used during range runs. 

Don 't get the idea that for ten cents and two e~pty 
TDZ box tops you can get a TED from the nearest 
Naval Supply Center. Al though there is a production 
contract for several hundred equipments, these are com
mited to shore stations and vessels not now "blessed" 
with the TDZ. It may be possible to incorporate some 

FIGURE 4. Various oscillo· 
scope waveforms showing 
different patterns obtained 
under selected operating 

condit ions. 
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of the TED features into field changes for the TDZ. In 
the meantime all hands should make an earnest effort 
to keep their TDZ's operating . It has been p roven that 
they will work well i f properly t reated. Pass along any 
hints or kinks which will help the rest of the gang solve 
their problems. 
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The Electronics Reclamation Project originated in 
April 1948 at the Boston N aval Shipyard, at wh ich 
time the Bureau of Ships sent to Boston its share_ of 
electronic equipment to be repaired. Suitable build ings 
were secured in Building No. 16 and Building N o. 32 
at the South Boston Annex. T he Supply Build ing 
(No. 32) al ready had over sixty thousand square feet 
of equ ipment in need of repair. Build ing N o. 16 at 
South Boston was selected as the repair build ing be
cause it could be converted very economically. I t had 
twenty-two thousand square feet" of floor space available, 
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Boston Naval Sbi pyrn·d 

Communication e quipment is 
overhauled and tested in 
this section of the SERAD 

Prog ram. 

with suitable lighting and machinery. O ther allied 
crafts were also located in the build ing, which proved 
to be a valuable asset. This building was considered 
ideal because it overlooks the harbor, is near an airport 
and has a roof su itable for locating radio and radar an
tennas. 

In April 1948, we began operations on a small scale, 
increasing both our force and working area g radually, 
while meeting our production schedule consistent with 
the t ime and funds a lloc~ted. The Reclamation Repair 
Project, or ZEBRA P roject, as it became known later, 
increased in manpower from six radio mechanics and 
one supervisor, to approximately one hundred radio me
chanics and four supervisors. Our production growth 
kept in step with our increase of personnel, as witnessed 
by the tons of equipment shipped to the Supply Officer. 
Production schedule dates were met, and in many in
stances, were well ahead. of those set up by the Bureau 
of Ships. 

Bui ld ing No. 32 is used as a supply base for all 
electronic material brought in from various depots. 
Here, the egu ipments are screened into their respective 
categories by competent radio technicians. An analysis 
is made and parts are ordered months in advance of re
pair schedules. This speeds up production, keep ing the 
flow of parts needed on hand when the equipment is 
being repai red. The ERUPT Project, as it became 
known, has handled approximately six thousand tons of 
electronic equipment up to the present date, ut ilizing 
sixty thousand square feet of floor space. 

On July 1949, we became known as the SERAD 
P roject. At the present time, we are operating eight 
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production lines, using the most modern methods. 
Twenty-two thousand feet of floor space are required, 
including a small Machine Shop, Stock Room, Paint and 
Spray Booth, an area for Packing and Crating, an As
sembly Room, and an equipment standing area. 

In order that we may il lustrate the production meth
ods used at the SERAD Project, let tiS follow one of 
the radio mechanics th rough on the SC Radar Produc
tion Repair Line. 

In maintaining the standards of the reclamation 
project, methods are continually being sought to facili
tate the repair of radar equipment in the most econom
ical and efficient manner. As is well known among the 
mechanics, some of this equipment is thrust upon 
us in the poorest and most weather-beaten condi tion, 
and it is our job to return this equipment into service 
with a "straight from the factory" performance and ap
pearance. It is difficult to visualize the wonderful 
transformation of our electronic " junk heap" w ithout 
travel ing along with one of our mechanics on h is rout
ing of reclamation; so, for an example, \jet us look in 
on the processing of a typical piece of gear-the 46ACQ 
radar receiver : 

Re clamation of Type 46ACQ 
Radar Receiver 

Due to war service strain, plus weather and age, the 
sensitivity rating of this particular receiver has fallen 
far below the standards of satisfaction called for by the 
Navy Department, so we have to examine it to determine 

just what has happened to it since it was first placed 
in service. The fi rst and most obvious thing noticed 
about this receiver is the accumulation of dirt, p lus a 
pronounced discoloration of the vital parts of the re
ceiver proper. To renovate it physica lly is only a matter 
of removing the d irt with some agent, such as carbon 

Painting and touching-up of equipment processed 
through the SERAD Program. 

tetrachloride or soap and water, etc.; but to return th is 
receiver to the service with a hig h operational efficiency 
is quite another story. First of all, this receiver operated 
on an extremely h igh frequency, and radio currents be
have most peculiarly at these frequencies if the slightest 
condition of upset is present. In this case, the discolora
tion of the parts mentioned above spells trouble, due 
to the fact that for reasons of hig h frequency design, 
all metal parts of this receiver are s ilver-plated to pro
vide an outstanding efficiency at high frequencies. Time 
and organic gases in the air have attacked the silvered 
surfaces :~.nd the result is a very badly oxidized and 
sulphated condition, which must be corrected before 
normal operation can again be expected. At this point, 
the real work of reclamation begins. 

First, all existing connections and coupling to the re-

SERAD stock room. All items in he re have been 
obtained from spare parts boxes or cannibalized 
e quipme nt and are used for repairs to equipment 
in the SERAD Program. 

ceiver r-f chassis arc d isconnected anJ the r-f assembly 
li fted out and p laced on the bench . It is then com
pletely dismantled so that every s ing le piece of metal 
can be handled separately. All electrical parts, such 
as capacitors, resistors, and the wiring arc placed in a 
separate pile, since they cannot be processed in the 
same manner as the plated metals. N ext, a bath of 
Navy type cleaning Auid (Class 5 l - C- 1586) is prepared 
by d iluti ng one part of the fluid ·with three parls of 
water in a receptacle la rge enoug h to hold all the meta l 
parts. Thi s solution is heated to approx imately 200° 
Fahrenheit on an electri cal heater, anJ the m etal parts 
immersed for approx imately one hou r. I mmed iately fol 
lowing th is treatmen t the parts a re rapid ly rinsed in 

boiling water. At this stage, all of the g rease and dirt 
deposits w ill have been removed , leaving the surfaces 
ready for their final treatment. Into another receptacle 
containing about two quarts of water, a cupful of cal
cium carbonate, sometime known as "whiting" or 
"chalk", is stirred; and the metal parts are allowed to 
soak in this mixture while they are taken out, piece by 
piece, and rubbed lig htly with a damp cloth dipped in 
powdered calcium carbonate. At this point, you will no
tice the original silver surface reappears. The parts are 
again rinsed in hot water and allowed to dry on a clean 
towel or rag, and afterwards, are wiped free of any pow
dered deposit and set aside for reassembly. The elec
trical parts such as the resistors, condensers, etc., are 
checked for deviation in value before assembly. All 
ceramic insulato rs are cleaned with carbon tetrachloride, 
and the complete unit may now be reassembled and put 
throug h a standard performance test. 

The foregoing procedure in the reclamation of this 
particular receiver has proven to be a most valuable 
asset in improving its performance and physical appear-

SR-3, SR-6 AND AN/SPS-6 
MAINTENANCE NOTES 

. Waveguide Flange Gaskets 
The waveguide gaskets inserted between the flanges 

of Radar Set AN / SPS-6, and Models SR-3 and SR-6 
Radar Equipments are fab ricated so that electrical conti
nui ty is maintained throughout the ent ire waveguide run. 

Before the waveguide is insta lled, the gaskets should 
be cl eaned bright with a cloth in order to assure good 
electrical con tact between the flanges. T he gaskets 
should never be coated with Glyptol, shellac, or any 
ether material in order to hold the gaskets in position or 
to obtain a tight fi t. 

Standing Wave Ratio Tuner 
Bureau of Ships Drawing RE lOF 627B g ives deta ils 

for fabrication of a Stand ing -\X'ave Ratio Tuner 
(SWRT) for use with Radar Set AN/ SPS- 6, and 
Models SR- 3, and SR- 6 Radar Equ ipmenls. T his draw
in<> shows the Standing Wave Ratio Tuner installed ad
j a~ent to the D irectional Coupler on the top side. 

In order to clarify any possible ambig uity as to the 
correct location in w hich to install the Stand ing Wave 
Ratio Tuner, Bureau of Ships Draw ing RE l OF 627B 
has been altered . The altered drawing, RE lOF 627C, 
shows the correct location of the Standing \X'ave Ratio 
Tuner, immediately adjacent to the Direct ional Coupler, 
on the antenna side. The Standing \X'ave Ratio Tuner 
shou ld not be installed in the wavegu ide nca r the An
tenna Pedes tal or between the Transmi tter and Direc
tional Coupler. Copies of Drawing RE 10F 627C are 
available, upon request, from Code 99 1, BuShips. 

ance. Actual testing has shown a difference of as much 
as an 18-db gain in the signal-to-noise ratio of the 
receiver, which means that where a receiver of this type 
was formerly capable of receiving a radar echo from a 
distance of about ten or fourteen miles, it could now 
receive up to a distance of seventy miles (which was 
actually proven here on our radar test gear). Thus, it 
can be seen that research, plus a li ttle patience and 
perseverance, has again paid off in successful handling 
of the reclamation project, and it is in such spirit that all 
work leaves our shop. 

JIYhen there is a bel!er way to do it, we'll do it. This 
statement is just an example of the morale which e.xists 
at SERAD Project. During the entire existence of the 
reclamation proj ect, including SERAD, one hundred and 
eighty thousand man-hours of work have been per
formed without a lost-time accident. This is a remark
able achievement considering the high voltages, machine 
tools, acids, cathode-ray tubes, and heavy equipments 
wh ich are handled each and every work day by th e per
sonnel of this proj ect. 

THANKS-GCA! 
On 4 January 1950 at about 0930 a general recall to 

all local ly-based aircraft flying in the vicini ty of Quonset 
Point, R. I. was broadcast by Quonset Tower due to ex
pected instrument conditions at Quonset by lOOOR. T wo 

FSF aircra ft, Bureau No. 122640 pilot M idshipman W . 

W . Martin and Bureau No. 122661, pi lot Midshipman 
J. C. Llewellyn, were on a local famili arizat ion fl igl1t. 
Enroute to N .A.S. Quonset both aircraft became "lcs.t" 
while flying "on top" of the overcast. Radio contact 
was estab lished with both aircraft at about 1030R, at 
which time both pi lots stated that they \Vere "very low 
on fuel," that their position was unknown and requested 

that they be g iven an immediate "vector" to the fi.eld. 
Q uonset GCA gave both aircraft a DBF headi ng to 

steer to Quon set. After picking up the aircraft on the 
radar scopes both aircraft were d irected th rough the over
cast under GCA control and landed at Quonset. Upon 
land ing one aircraft had 40 gallons of fuel remaining 
and the other aircraft had 50 gallons of fuel remaini ng . 

On 15 January 1950 at 0100 the GCA crew at N.A.S. 
Q uonset Point \vas alerted to land an aircraft under DBF 

cont rol of Naval Radar Trai n ing Center, Beavertai l 
Point, Rhod e Island. The plane was an Ai r Force C- 46 

enroute from Langley Field to Bedford , Mass,tchusctts. 

T he pilot, 2nd Lieutenant \'<1. E. Cessford , repo rted that 
his range receiver was out and that he was lost. GCA 

took control o f the aircraft fourteen mil es south at 5000 

feet and made a PPI approach, land ing the aircra ft on 
the first approach. Q uonset weather was 500 feet over
cast with two miles visibility. 
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USN USL notes 

ARMED FORCES DAY EXHIBITION 

On 20 May, the Laboratory 
staged a very successful Armed 
Forces Day exhibition, designed to 
acquaint the public with the role of 
electronics in national defense. 
Since adequate space for a general 
"open-house" was not avai lable at 
Fort Trumbull , the Laboratory's 
good friend and neighbor, the U. S. 
Naval Submarine Base came to the 
rescue and made excellent facil ities 
available for this purpose. Approxi
mately 5000 visitors were logged in 
at the Base. 

Included in the Laboratory's exhi
bition were the following: 

"Fish-Talk"-As on previous oc
casions of this k ind, the "Fish
Talk" proved immensely popular. 
Using a magnetic tape recorder, 
sounds from marine life, ships, Echo-ranging exhibit. 

and miscellaneous man-made devices were p layed th rough a large t ransparent tank of 
water to a ba~k of twenty headsets. For effect, a number of tropical fish were placed in 
the tank. Dunng most of the day, it was necessa ry to supplement the headsets with a 

loudspeaker in order that all visitors could b(.' accommodated. 
Sofar- an an imated panorama was used to illustrate the application 

of the Sofar technique to air-sea rescue. Those viewing this exhibit saw 
a plane forced down at sea, the detonation of a Sofar bomb, and the 
progress of the sound to three monitoring stations. 

H ydrophones- This exhi bit consisted of cutaway models of typical 

magnetostrictive and p iezoelectric devices and demonstrations illus

trating the magnetostrictive effect. 

Echo Ranging- In this demonstration, a pictorial representation of a 

surface vessel echo-ranging on a submarine was pa inted on the face of a 

cathode-ray tube. In viewing the demonstration, visitors saw a trans

mitted pulse leave the surface vessel, strike the ta rget submarin e, and 

return in the form of an echo. 
Ultrasonic Transmission- To illu st rate the use of ultrason ics in detec

tion, a narrow beam transmi tt ing hydrophone and a receiving hydro
phone were so posit ioned that visi tors walking along a chalk line acted 
as targets, causi ng the transmitted energy to be re fl ected at the proper 

Sofar and expendable 
radio sono buoy exhibit. 

ang le to the receiver. As in several other demonstrations 
participation by the visitors proved very effective. 

' 

Expendable Radio Sono Buoys-This exhibit consisted 
of a cutaway buoy (of the type developed by USN USL 
during the war ) , mounted on a pictorial background 
which illustrated the principles of operation. 

Antenna Pattern D isplay-Here a visual display of 
the radiation pattern of a miniature television receiving 
antenna was presented. Mounted in the center of a 
fi eld of small neon lamps, the antenna was energized 
through a rotating joint by a Klystron signal source oper
ating at a frequency of 3000Mc. As the antenna rotated, 
the actual pattern of radiation was indicated by the 

"Fish Talk" exhibit. 

Infra-red exhibit. 

area of lighted lamps. Owners of television receivers 
showed particular interest in this demonstration. 

Infrared- T wo exhibits were used to demonstrate 
the use of invisible infrared radiation for purposes of 
commun ication, and visitors were g iven an opportun ity 
to carry on two-way conversations . A third exhibit dem
onstrated how passive detectors respond to infrared 
radiation and, in effect, measure the temperature of 
viewed objects. 

Copies of a special Armed Forces Day Edi tion o f the 
BNIIetin, the Laboratory's biweekly newspaper, were 
passed out to al l v isitors. 
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Radioactive tubes present personnel hazards even in 
normal use and parti cularly so in the problems of stow
age, breakage, and disposal of broken tubes. Certain pre
cautions must be observed in order that existing supplies 
of radioactive tubes may be safely handled and used in 
the equipments for which they are designed within the 
Naval establishment. Several N aval activities have con
ducted studies on normal use, b"reakage and d isposition 
of these tubes, so that personnel may be advised of the 
hazards t hey may present under varied conditions. It 
is altogether possible that radioactive tubes may be used 
under cond it ions where neither experienced personnel or 

r adioaetive 
tube 

handling 
survey instruments are available. Therefore, the prac
tices recommended here are the simplest safe procedures 
for radioactive tube handling. 

There are four aspects of the problem of radioactive 

tube handling. 

1-The external radiation hazard with respect to stow
age of individual rad ioactive tubes and the stowage of 
such tubes in quantity, i.e., where the radiation hazard 
may be increased by the presence of a number of tubes 

together. 

2-The disposition of useless unbroken radioactive 

tubes both afloat and shore. 

3-The procedures for cleaning up an area where 
tubes have been broken and the d isposition of broken 
tubes and other radioactive junk. 

4-The recommended proc~dures for treating person
nel receiving wounds resulting from breakage of rad io
active tubes during handling, where radioactive material 
may have entered the body through cuts or abrasions. 

Poisoning from radioactive materials in the subj ect 
vacuum tubes may be of three types:. 

1- Assimi/ation- Eating, drinking or breathi ng ra
dium compounds or absorbing them through cuts . 
Radium-bearing dust, which may be present in certain 
tubes, is dangerous in this respect. 

2-Breathing u1don-Radon is a tastless, colorless, 
odorless gas which is given off by radium and radium 
compounds at all t imes. 

3-Raclialioii-RaJium and radium compou nds g ive 
off harmful, invisible radiation which can cause dan
gerous burns. 

The following include tubes known to conta in rad io
active materi al and wh ich may be hazardous to per
sonnel. 

1- Spark Gap Tubes: 

1B22 183 L 
1829 184 1 

1B42 
1B45 

2- Glow Lamps or Cold Cathode T ubes : 

3 13C 313CD 359A 
313CA 333A 372A 
313C8 346B 3768 
313CC 353A 395 A 

3- TR T ubes: 

182 3 1B40 18 62 
1B24 1850 1863 
1826 1B55 1B6:'> A 
1827 1B58 702A 
1B28 1B60 702B 

1849 

405 A 
4 13A 
-1 23A 
727A 

709A 
72 1A 
72 18 
724 A 
724 B 

The external radiation hazard from electron tubes con
taining radioactive materials was investigated at San 
Francisco N aval Shipyard, using the tubes available at 
the Electronic Supply Section. A list of the tubes in
vestigated and the experimental results obtained are 
shown in Table I. 

~laximum 
Heading at 

Configuration llank of Reading at 8" 
Lc\•CI of O ne \Vrappcd from llank of of J3ank of 
U nwrapped T ubes in Tubes in T ubes 

Tube Tube mr/hr mr/h r mr/h r il!easurcd 

1B22 6 4 0.7 ( 12 in.} 5 x 8 tubes 
1B4 2 0.6 .3 0.2 4 x 3 tubes 
313C Background Background Background -

( .03 ) 
359A Background Background Background -

( .03) 0.15 0.2 5 x 5 tubes 
1B24 3 0.15 0.15 3 x 4 tubes 
1B26 0.15 0.15 - Single tube 
1B27 0. 15 available 
IB63A 0. 15 0.2 0.1 3 x 2 tubes 

Assuming that the tubes represented are typical and 
represent the entire range of intensities that are likely to 
be encountered, it is evident that there is no external 
hazard involved in the storage of large numbers of these 
tubes in their shipping containers. The maximum level 
that could be encountered, according to the experimental 
data obtained is 8 milli-roentgens per hour (mrj hr) . 
The Atomic Energy Commission tolerance, based on a 
40-hour per week exposure, is 7.5 mrj hr. 

According to test and data furnished the Bureau of 
Ships by the Western Electric Company, the subject tubes 
may contain from 0.01 to 2.0 micrograms of equivalent 
rad iuin per tube. The level of radiation from one gram 
of radium at a d istance of one meter is 970 mrj hr. 
(A dfltlllces in Biological r111d Meclirr~l Pbysirs, J. H. 
Lawrence and J. G. Hamilton-Academic P ress Incor
porated, 1948- Robley D. Evans, P. 189). For the 
maximum quantity of 2 micrograms of equivalent radium 
which may be present in any one tube the level is com
puted to be 1.9 x 10- 3 mrj hr at one meter. Assuming 
a point source configuration, the level at one centimeter 
will be 19 mrj hr. The amount of radiation represented 
by a large number of these tubes could present an ex
ternal rad iation hazard, if concentrated in a single point 
source. However, when packed in their shippi ng con
tainer, the spatial d istribution is such that the radiation 
level at any one spot is not significantly greater than the 
Atomic Energy Commission tolerance level. 

A radiological survey was conducted by the Shi ps Sup
ply Center at the Naval Supply Center, Oakland, Cali 
fornia. Investigat ion of the types 1841 and 1842 tubes 
revealed that the amount of radiation they emit is 
neglig ible for any quantity of tubes. Glow lamps or 
cold cathode tubes were found to contain such small 
amounts of rad ioactive material that they are not dan
gerous unless this mater ial is deliberately injected or in
haled into the human system. 

Checks of 1B22 and 1B29 tubes packed in individual 
cartons, with 100 packed in turn in corrugated cartons 
indicated an intensity at a distance of 1 foot from the 
carton of 1.0 mrj hr. An intensity of 4.0 mrj hr was 
noted when the probe was placed against the carton. 
A stow of 28 cartons of 100 tubes per carton showed tl1e 
following intensities : 7.0 mrj hr with the probe placed 
against the stack, 5.0 mrj hr at a d istance of one foot, 
1.7 mrj hr at three feet and 0.8 mrj hr at a distance of 
six feet. 

On the basis of the AEC tolerance levels, none of 
these intensities presents an occupational hazard over an 
eight hour day. The large stow of 2,800 tubes, with an 
intensity of 7.0 mrj hr next to the stack, is not danger
ous, even if personnel were in bodily contact with it for 
eight hours. H owever, if 100 1822 or 1829 tubes were 
piled together without cartons, danger of injury to per
sonnel by radiation would exist. 

From these various investigations it is evident that no 
radiation hazard to personnel exists from radioactive 
tubes properly stowed in cartons or from normal han
dl ing of sud1 tubes for removal or placement of them 
in equ ipment. Concentrated stowage of large quantities 
of radiOacti ve tubes should, of course, be avoided. All 
of the investigating activities concur, however, in the 
v.ery serious danger of injury from any rad ioactive par
ttcles or gases entering the body by breathi ng, eating or 
th rough cuts in the skin. It becomes apparent, therefore, 
that the utmost caution should be observed when han
dling broken tubes containi ng radioactive materials to 
prevent in jury to personnel. 

Radium bromide is used in spark gap, glow lamp and 
cold cathode tubes. Radioactive cobalt is used in TR 
tubes. Th is radioactive material is generally applied to 
the glass \vall, in the dome or in some other convenient 
location within the envelope. 

Gl ow lamps or cold cathode tubes and TR tubes con
tain from 0.01 to 1.0 micrograms of equivalent rad ium 
per tube. Spark gap tubes contain from 1.0 to 2.0 micro
grams of equivalent radium per tube. 

.Radium bromide causes the formation of radon gas 
wtth tn the tube envelope and it is dangerous to inhale 
this gas. Radioactive cobalt has a relatively short life 
and does not give off radon gas. Radium salts are cumu
lat ive poisons and like other rad ioactive concentrations 
are extremely hazardous if in jected anywhere into the 
hu man system. 

Recommended Procedures For Disposition of 
Radioactive Tubes, Broken and Unbroken, And 
The C leaning Up of Broken Tube Fragment s 

l!sele:s unhroken tubes should be treated as any other 
radtoacttve waste materials. They should be sunk intact 
at sea. I n shore installations, it is best to col lect the 
tubes 111 special containers which should then be 
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weighted, sealed and shipped out to be sunk at a con
venient time. A plot of land may be set aside near the 
shore station to be used as a burial ground, however, the 
former method of sinking is recommended. If :~. burial 
plot is used, it should be adequately posted and super
v ised. 

Tubes containing radon gas can be broken up under a 
ventilated hood, since radon gas is heavier than air, how
ever, burial of such tubes intact or sinking them at sea 
is the optimum disposal method. If possible, radioactive 
material that is to be junked should be encased in con
crete to insure that no parts will float to the surface 
when the material is sunk at sea. 

Any equipment or tools used in crushing tubes or 
handling radioactive junk should be thoroughly cleaned 
before using for other purposes or if practicable such 
equipment and tools should also be buried or sunk at sea. 
It should be borne in mind that any buried material may 
at some later date be exposed by land excavation and 
cause radium poisoning exposures. 

Recommended Procedures for Cleaning an 
Area Where Tubes Have Been Accidentally • Broken 

1-JIVet Metbod-First pick up large fragments with 
forceps; Then, using a wet doth, wipe across the area. 
Make one swipe at a time and fold doth in half, keep
ing the clean side out at all times. When cloth becomes 
too small, discard and start again with a clean piece of 
cloth. Care must be taken not to rub the radioactivity 
into the surface being cleaned by using a back and forth 
motion. All debris and clothes used for cleaning should 
be sealed in a container such as a plastic bag, heavy 
waxed paper ice cream carton, or glass jar and disposed 
of in the same manner as the unbroken tubes. 

2-Dry .Metbod- Pick up large pieces with a forceps; 
then clean the area carefully with a vacuum cleaner. If 
the breakage of tubes is a frequent occurrence, the ex
haust from the vacuum cleaner should be analyzed and 
the appropriate type of collector used. The collecting bag 
should be disposed of in the same manner as the debris 
in method (1). 

The following rules should be observed in the disposal 
and handling of any material contaminated by radio
activity: 

1- No material contaminated by radioactivity should 
be allowed to come in contact with any part of the body 
at any time. Protective gloves should be worn at all 
times when the handling of radioactive wastes and 
broken radioactive parts is involved. 

2- No food or drink should be brought into the area 
contaminated or near any material that is radioactive. 

3-Personnel handling radioactive material in any way 
should thoroughly wash hands and arms and remove any 

clothing which may have been contaminated before eat
ing, drinking or smoking and immediately after leaving 
the contaminated area. 

In view of the serious damage to an individual's health 
which could result from wounds contaminated by broken 
fragments of electron tubes containing radioactive ma
terial, it is apparent that every precaution should be ob
served to prevent the occurrence of such an accident. 
W hile it is generally agreed that the introduction of 
radioactive contaminant into a wound is a potential 
health hazard, the prediction of definite health damage 
is variable. Detection of radioactivity contamination in 
a wound would be practically impossible in the absence 
of special equipment and techniques. However, assum
ing that a wound caused by a fragment of a broken 
radioactive tube will o<:cur, the following first a id pro
cedures are recommended. 

1- Immediate application of a venous retu rn tourni
quet, if the wound is so placed that a tourniquet is ap
plicable. 

2-Stimulation of mild bleeding by m anual pressure 
about the wound and by the use of suction bulbs. 

3-The wound should be washed with soap and copi
ous amounts of clean water. 

4-If the wound is of the puncture type or the open
ing is quite small, an incision should be made to pro
mote free bleeding and to facilitate complete flushing 
of the wound with soap and water. 

The above procedu res cannot exclude the hazard of a 
lifetime tolerance of radioactive material entering a 
wound result ing f rom breakage of a radioactive tube. 
However, the best authorit ies agree that the possib ility 
of such serious results in the circumstances under dis
cussion is so remote as to exclude the necessity for sur
gery or laboratory analysis. Therefore, the measures for 
wound treatment outl ined above represent the only 
reasonable first aid treatment which would normally be 
availahle to doctors in the field or aboard ship. 

MAIN FRAME CROSS 
CONNECT CABLE 

The Bureau of Ships has been ad vised that the 
500,000 feet of standard switchboard cross connect 
cable, standard N avy stock number 15- C- 4683-10, pro
cured under Contract N 383s- 1673 l is no•" ava ilable at 
Naval Supply Depot, Bayonne and G eneral Supply 
Depot, Naval Supply Center, O akland. This is 22-g,lllge 
unshielded twisted pair with 600-volt insulation for use 
in cross connect wiring of telegraph main frames. 

--

SEARCH 
RADAR 
SET 
AN/SPS-6 

During the past few years we have w~tnessed a ~re
mendous effort by the aircraft industry, tn cooperatiOn 
with the armed forces, to improve the striking power 
of our milita ry aircraft. These efforts have resulted in 
the p roduction of jet-propelled, high-speed, high-alti
tude bombers and figh ters. These p lanes have capabilities 
of speed and altitude far superior to those in use at the 
close of World War II. However, even at that time 
it was recognized that the need existed for an ~ir search 
radar which would facilitate radar and fighter mtercepts 
of approaching aircraf: at much greater ranges than 
was then possible. W tth the advent of th_e post-war 

I "th their improved speed and altttude capa-p anes, wt 
bilities, this need became even more urgent. To meet 
the challenge and overcome the advantages enjoyed by 

tl · ft the Electronics D ivisions of the Bureau of 1e ancra , . . 
Sh ips, together with numerous research organtzattOns 
both Naval and commercial, embarked on a program to 

d · air search radar or series of radars which es tgn an 
would fu lfill the demands of the fleet. 

T he first post-war air search radar, developed as the 

I f tllese revised fleet requirements and extensive resu t o 
h was the SR- 3 and subsequently the SR- 6 researc , ' 

I · h ate in the frequency band from 1244 to 1350 w 11c oper . . . 
M E I Stive evaluatiOn and operational tests of thts c. · x 1au . . . 

d d
. 1 sed it to be unsatisfactory clue to ltmttecl ra a r tsc o 

d altitude coverage. further research efforts range an ' 
I ted by the above-mentioned agencies, using were cone uc 

th · ce gained in the development and evalua-e expenen . 
tion of the SR senes. 

In the earl)" part of 1948 a new air search radar was 
introduced by the Westinghouse Mfg. Co., designed to 

FIG URE 1-AN/ SPS-6, -OA, -68 Radar Receive r
Transmitter Type RT-141 / SPS- 6 showing front panel 
controls and waveguide coupler on the side. 

eliminate the undesirable electrical and mechanical fea-
' tures of the SR series radars and at the same time afford 

increased range and high altitude coverage capabilities. 
T his new radar is designated the AN/ SPS-6. The im
provements incorporated in the ANj SPS-6 consisted 
primarily of the t}rpe of antenna used, type of magnetron 
used and a more sensitive receiver. T he merits of the 
AN j SPS- 6 will be discussed in detail in later para
graphs. 

The AN/ SPS-6 operates in the L band (1250 to 
1350 Me) using a 5)26 tunable magnetron to cover the 
entire frequency band. Two pulse repetition rates are 
available, 150 anJ 600 pps., with pulse widths of four 
and one microseconds respecti,·ely. These pulse rates 
may be varied (plus or minus 5 j( ) by a front panel 
control on the Radar Set Contro l as an aiel to operators 
in overcoming jamming or other inter ference. f acili ties 
are also prO\·icled for introducing external synchroniza
tion, if desired. The equipment normally operates from 
a 1 I ).,·olt, 60-cycle, single-phase power source. The 
power source used must have a capacity of 5.5 kva. 
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FIGURE 2- Waveguide Connector Type COG-14-
ACL with R-F Matching Unit connected. 

The complete ANj SPS-6 Air Se.arch Radar includes 
the fo llowing components: 1-Radar Receiver-Transmit
ter Assembly RT- 141/ SPS-6; 2- Video Amplifier CRP-
50A JW ; 3-Radar Set Control C-490 j SPS-6; 4-An
tenna Control C-491/ SPS-6; 5-R-F Line filter 
CAY-53 AAF; 6-Power Transformp TF- 115/ U ; 7-
Antenna Mounting AB-146jSPS-6; 8- Antenna AS/ 

,. 

402/SPS-6 ; 9-IFF Coordinator- Range Indicator 
CRP- 55AHP; 10- Echo Box Type CAY- 14ABS ; and 
11-Waveguide Connector COG-1 4ACL or CHG-
14ACL, a waveguide and an r-f matching section. 

The Radar Transmitter consists of in ternal synchro
nization circuits, modulator circuits, pulse forming net
works, pulse transformer, tunable magnetron with its 
associated r-f circuits, T j R box, and high voltage power 
supplies. The pulse repetition rates are determined by 
a free running blocking oscillator whose output is de
livered through a cathode follower to the modulator. 
One pulse network is employed in the form ing of !

microsecond pulses. When 4-microsecond pulses are 
desired, a second pulse network is added to the first to 
give the necessary time duration. These networks are 
charged through a charging diode and a charging choke 
from a high voltage power supply. The trigger pulse 
from the cathode follower fires the modulator thyratron 
which discharges the pulse network and the resultant 
positive pulse is coupled through the pulse transformer 
to be applied as a 25- to 30-kv negative pulse to the 
cathode of the magnetron. An r-f pulse having a peak 
power of from 500 to 750 kw is generated in the mag
netron and delivered to the waveguide for transmission 
to the antenna. To permit synchronization of other 
uni ts operated in conj unction with t he ANj SPS-6, a 
trigger pulse is tapped off the pulse transformer and 
passed through a variable delay I in e. This line is con
structed so that thirty adjustments of 0 .05 microseconds 
each are available, making possible a delay of from 
0 to 1.5 microseconds dependent on the length of the 
waveguide and other factors. 

The I-F Preamplifier includes a mixer input stage and 
four stages of i-f amplification at 30 Me. The mixer 
input stage utilizes a pentode connected as a triode in 

order to improve the noise figure of the system. The 
first i-f p reampli fier is a grounded g rid triode, so con
nected to further improve the noise figure of the system. 
The other stages are conventional i-f ampl ifiers. The out
put of the 1-F Prea mplifier is delivered th rough a coaxial 
cable to the input of the Radar Receiver Type CAY-
46AEG- l. 

The Radar Receiver T ype CAy -46AEG- 1 contains 
four i-f amplifier stages, video detector, local oscillator, 
two video amplifiers and circuits for sensitivity t ime 
control (STC) , high video pass (HVP) , and fast time 

constant (FTC). The receiver also contains a power 
supply which provides power for both the receiver and 
the I-F Preamplifier. Two video outputs are furnished 
by the receiver, one to the monitor scope and the other 

FIGURE 3-CIC installation for ANj SPS-6 series 
radars. Upper left is the Radar Set Control C-490/ 
SPS-6. Upper right is the IFF Coordinator-Range 
Indicator. Below center is the VJ PPI used with the 
equipment. 

to the V ideo Amplifier T ype CRP-50AJW. This ampli
fier is used to amplify the video signals from the radar 
receiver. The amplifier contains two range scope 
video amplifiers, th ree PPI video amplifiers, ship's head 
marker multivibrator circui ts, five video cathode follower 
stages providing five individual outputs to PPI units, 
and facilit ies for mixing IFF video or range marks 
with the PPI video. The amplifier unit contains its own 

power supply. 
An Echo Box Type CAY- 14ABS is provided to 

measure the output frequency and relative power of the 
radar transmitter. It also provides a signal for tuning 
the receiver system. When us ing the echo box in con
junction with the directional coupler a check may be 
made of the efficiency of the transmitting and receiving 
system independent of the waveguide and antenna. If 
it is desired to check the entire transmitting and re
ceiving system ( including the waveguide and antenna), 
a dipole antenna is provided for mounting on the antenna 
assembly. T his is the Echo Box Antenna Type CAY-
66ALO and when used is connected directly to the echo 

box by a coa.xial cable. 
The Radar Set Control C-490/ SPS-6 provides a cen

tral location for various controls of the system. The 
uni t contains remote control of a-c power, radiation, 
receiver gain, and receiver tuning. Antenna rotation 

control in either SERVO (hand train), 5 or 15 rpm or 
EME RGENCY 10 rpm is available on the Radar Set Con
trol. In addi tion, control of special circuits such as 
ST C, HVP, FT C, and narrow-band long pulse (NLP) 
or wide-band short pulse (WSP) is provided on the 

control unit. 
Antenna Control C-491/ SPS-6 is composed of two 

separate unit~ built on one frame, the Electronic Control 
Amplifier and the Antenna Control Unit. The Elec
tronic Contro l Amplifier contains the electrical circuits 
to produce d-e power for driving the antenna drive 
motor when operating in SERVO, HIGH SPEED {15 rpm) 
or LOW SPE ED (5 rpm). T he Antenna Control Unit 
fu rni shes the d-e power for the antenna drive motor 
when operati ng in the HIERGENCY speed ( 10 rpm ) 
posit ion. A fu ll wave vacuum tube rectifier provides 
field cu rrent and voltage for all conditions of antenna 
rotation. W hen in SERVO-, HIGH, or LOW rotation, anna
lu re current is provided through a thyratron control 

t When operating in Eli'!ERGENCY SJJeed a dry sys em. ' 
Jisc rectifier supplies the armature current at a constant 

rate to produce the cles ir~d 10 rpm. 
The Antenna Mountmg A~-146jSPS-6 contains a 

l l h ower d-e antenna drtve motor and associated 
n - orsep 
g~aring for rotation of the antenna. T he _antenna mount-
ing also contains a synchro generator whtch repeats back 

the degree of train of the antenna. The waveguide from 
the radar transmitter is coupled to the coaxial line in 
the base of the antenna mounting. This coaxial line 

I ILA£8 I 

FIGURE 4-Antenna Control C-491 / SPS- 6 used with 
the AN/ SPS-6 series radars. 

passes up through the antenna mounting in a rotating 
join t where it is coupled to the feed horn waveguide at 
the top of the antenna mounting. T he use of a coaxial 
line permits a more simple type of construction since 
it is also necessary to bring the IFF transmission line 
up through the center of the antenna housing. This is 
accomplished by making the radar coaxial cable large 

enough to permit passing the 1 Ff coaxial cable through 
the center of the inner conductor. The Antenna AS-
402/ SPS- 6 is mounted on the antenna mounting. Heater 
elements and associated wiring and thermal switches are 
enclosed in the gear housing. 

T he Antenna Type AS-402/ SPS-6 consists of a horn 
radiator and a parabaloidal reflecting surface. The 
vertical beam width is lO degrees and the horizontal 
beam width is 3.3 degrees. The entire antenna is con
st ructed of stainless steel with a tubular steel frame 
braced with steel channel members. The reflecting sur
face is made of wire mesh with mesh size 1.25" by 2". 

The Waveguide Connector COG- 14ACL or CHG-
1-'i ACL facilitates the monitoring of transmitted energy 

for test purposes. The echo box anc.l the standing wave 
indicator circuits are connected to the directional coupler 
clnd the traveling probe respectively (both units of the 
waveguide connector) through coaxial cables. The 
traveling probe also contains a cable connector which 
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provides a means of obtaining an output from the wave
guide for pulse analysis. Another feature in the wave
guide assembly is a matching section which permits r:
ducing mismatch in the r-f section as frequency IS 
changed across the band. 

Extensive operational and material evaluation of the 
ANj SPS-6 has recently been completed by th~ Op~ra
tional D evelopment Force, from whose report th1s art1cle 
has been prepared. The ANj SPS-6 under evaluation 
was installed in the USS Macon (ECA-132 ). The 
report, in general, concl udes that the ~ada r fulfills ~e
sign characterist ics but does not prov1de a~equat: In 
formation for the cont rol of hig h speed, h1gh alt1tude 
aircraft. H owever the coverage on low alti tude targets 
is excellent in the case of conventional aircraft and fair 
in the case of jet type aircraft. It further concludes that 

FIG URE 5-Front view of the Type AS-402/SPS-6 
Antenna used with the AN/SPS-6 radar. 
the equipment can be used for surface tracking or 
navigation provided receiver gain is lowered in order 
to reduce scope clutter which precludes its use for air 
search simultaneously. Results obtained over the period 
of the evaluation indicated the equipment was very sus
ceptible to low altitude trapping, which would adversely 
affect hig h altitude coverage. 

Two other undesirable features brought out during 
the evaluation were the presence of so-called "phantom 
echoes" and the difficulty in obtaining ring time. The 
"phantom echoes" appeared at random ranges and 
bearings and were present even when the sea was per
fect ly smooth and the sky was cloudless. Under these 
circumstances, the echoes can possibly be attributed to 
atmospheric turbulences suffic ient in intensity to cause 
a reradiation of energy resul ting in the appearance of an 
echo on the scope. Ring time was found to be impos
sible to take when the ship was in port due to land
locking. The recommended procedure for taking ring 
time was to set the local sensitivity control on position 
"60" (scale calibrated from 0 to 100) and read ring 
time at that sensitivity setting. When the control was 
placed on "60", the A -scope presented a solid land
return echo and ring time was impossible to take. There
fore all ring time readings must be taken after the ship 
clears port. 

Radar equipments ANj SPS-6A and ANj SPS-6B 
are identical to the ANj SPS-6 except for the vertical 
coverage pattern of the antenna. The ANj SPS-6A and 
ANj SPS-6B have a cosecant-squared vertical pattern up 
to 20 degrees and 30 degrees respectively. -!3oth of these 
equipments are now undergoing operational evalu ation 
by the Operational D evelopment Force and a compl_ete 
report on each of these evaluations will be forthcomwg 
at a later date. 

Preliminary analysis of the ANj SPS-6A and AN/ 
SPS-6B radar evaluations indicates that both equipments 
are suitable for detection and track ing of jet type air
craft at alti tudes up to 40,000 feet ( maximum altitude 
tested) and out to average maximum range of 60 miles 
plus. Minimum range is largely dete rmined by _the 
amount of clutter as well as the limi tations of vertical 
beam w id th. 

Two-plane sections of modern a ircraft were used as 
the target for the evaluation of the ANj SP5-6A and 
ANjSPS-6B, making opening and closing runs at 4~0 
knots ( target air speed). A satisfactory blip-scan ra_t'o 
was obtained at altitudes above 30,000 feet. Many 10-

stances of severe surface trapping adversely affected air 
coverage. During th is condition, land or large ships 
were detected at ranges up to approximately 200 miles. 

FIGURE 6-Side view of the Type AS-402/SPS-6 
Antenna used with the AN/SPS-6 radar. 
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for the 

persistent problem 

of electronics 

maintenance, 

another solution 

is suggested 

by 

L coR. GEORGE C. ABERN ATHY, USN. 

Fleet Training Center, 

Guanta11amo Bay, Cttba 

Bu SHIPS ELECTRON magazine for D ecember, 1949, 
· d n article by LCd r. Sherwin which reasserted the carne a , 

d · f tJnit self-suffic iency in electronics mainten-octnne o . 
d described the responsibilities of a sh1 pboard ance an . . 

El ·cs Officer therein. The article descnbed what ectrom 
d · · t t1've policies oug ht to be especially as con-a m1n1S ra • 

d t ·11 ing and organization of radar ·operators in cerne ra1 
. . sbiJJS ET's in the maintenance p roblem. In assisting . 

l r. b ary issue of ELECTRON, LCdr. Scott d escnbed t 1e ~· e ru, 
h al Procedures and some of the facilities re-t e gener. 

. d carry out LCdr Sherwin 's preachment. Follow-qUire to ' . . . d . . 1 b. . . tide BuSh1ps 11W1te opm1ons on t 1e su Ject. mg th1s a r , . . . . ff what IS electroniCS mamtenance ? Bas1cally, f1rst o , . 
. . . tic service performed by experts m support of 1t 1s a log1s . f 1 . d li . . . 1 . Extens1on o t 11s e 1n1t10n to part1cu ars 
operatiOnS. d b . . d . ·u be influence y v1ewpo1nt an mterest. naturally WI . 

1 
. . . . . I and from the operat10na v1ewpomt, eglllp-

SubJeCtJve y, . . . · "II f · f 
b 11 mamta1ned when 1t w1 per orm sat1s ac-ment has ee . 

•1 h 11eeded. Subjectively, and from the tech-ton y w en , . . . . 
· 1 · viewpomt equ1pment has been mamtamed n1ca serviCeS • 
I tematic schedule o f maintenance procedures w 1en a sys 

has been effectively ca rried out as a result of which 
the equipment will function in accordance with per
formance specifica tions during operat ional pe riods. Qual
ity of interest in, and knowledge of maintenance policies 
and procedures w ill determine to w hat extent mainte
nance is ach ieved within the bounds of available serv
ices. H ere we see that the g reater the in terest and 
knowledge of techn ical personnel, the better the main
tenance, and the better the maintenance, the less the 
inte rest on the part of operational personnel in main
tenance. The end- reliable performance- is the same 
from eithe r viewpoint, but interest in the means to 
that end is direct from the technical viewpoint and in
versely proportional from the operational. 

N ow as to the objective definition of electronics 
maintenance : It does not consist entirely of dusting, 
wiping, contact "cleaning," lug tig htening , and b right-
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work shining. It does consist in: (a) regular use 
and/ or full and complete periodic oper~~ional tests. to 
establish readiness ; (b) functional evaluatiOns embodted 
in power tests, sensitivity tests, calibration, ~o~-opera
tional adjustments, and other prescribed qualitative. and 
quantitative performance measureme~ts a~d evaluations; 
(c) replacements and repairs requ~red m the replace
ment of aged, deteriorated, or defective parts and replen
ishment of lubricants, coolants, filters, and other c~n
sumables; (d) repairs incident to parts fai~u.res or eqmp
ment damage during operations; (f) pohcmg and pro
tection of insulation or conduction, as the case may ~e, 
by the removal of dust, lint, conductive or nonconducttve 
deposits or fluids, and the protection of equipment from 
the accumulation of such substances, or from man-made 
hazards. 

In the foregoing description repair appears as a s~b-
ordinate part of maintenance. Repairs can occur d~rmg 
times when the equipment is required for operatiOnal 
purposes or before or aft~~ ~hese times. In the first 

· are · • emergency m the latter they are cor-case repaus , . 
rective or preventive as they fall before or after reqm_re-
ment for use. In all cases repair consists in the loc~t10n 
and identification of malfunctioning parts a.nd ~hetr re
placement or the correction of their malf~nct10n m pl~ce. 

Presuming the foregoing to be s~ctent descnpt10n 
of maintenance and repair and agreemg that the end 
is reliable equipment performance, we need next to 
determine the best means and methods to that _end. 
H . t ght to be consulted before theory is denved. IS ory OU • • • 
What then is the history of electr~mcs mamtenance m 
the Navy? . . 

Wheri electronics was first mtroduced mto the Navy 
· th form of "radio" apparatus, it naturally fell to the In e . . . lot of electrician's mates to install it and to mamtam tt. 
(See Page 2 of the ELECTRON for Nov~mber, 194? > .. 
R d ·0 operators (telegraphers) were recruited from ctvtl a I h .. ik .. employment, others were trained by t e str er 
method and some electrician's mates became self-taught 
operators. As late as 1923 it was still usual to see the 
"sparks" insignia stitched on the slee~e below the elec
trician's mate rating badge. Up until the first World 
W however there were specialists in material and a~ , . 
others who only knew how to operate It. 

In the post World War I period the Navy was faced 
b the same personnel shortage problems as now. The 
s:me solution of the maintenance problem as that pro
posed by LCdr Sherwin was attempted then. Operators 
had to qualify in maintenance before they could be ad-
vanced in rating. Operators were the technicians. Tech
nical training for their full qualification was attempted 
on board ship but was of such limited success that the 
necessity for a special school became obvious. To meet 
this need the Radio Material School-Tube School, so 

called-was established at the Naval Research Labora
tory, Bellevue, D. C. Graduation fro.m this ~chool was a 
requirement for advancement to Ch1ef Radiom~n. The 
tendency remained, however, even after graduation from 
this school, to classify radiomen unofficially as an opera
tor or as a material man. During this period shipboard 
electronic equipment was much simpler in design and 
considerably less in amount. Even so, it took, on ~n 
average, not less than six years to turn out a Ch~ef 
Radioman who could operate and maintain radio equip-
ment. 

What happened in the past War? In the early sta~es 
ships in commission had much new and complex equ .. p
ment installed on a "crash" basis. New construction 
came equipped with far more items th1n ev~r before. 
The need for technical services mounted raptdly. The 
time required to train the operator versus the tech~ician 
differed so greatly that the basic rating of Rad~o~an 
was split by the creation of Electronics Techmctans, 
Radarmen and Sonarmen. Operators of equipment were 
quickly a~d relatively easily provided, but special .c~ses 
aside, there were never enough electronics techntctans 
of proper qualification to fill the general need fully. 
We produced enough electronic equipment to meet op
erational needs, with few exceptions. It was (and. re
mains) essential that equipment be periodicallY servt~ed 
by competent technicians. Within the necessary ttme · 
limits we couldn't produce enough technicians to allot 

. ffi · h · · to perform each operational umt su Cient tee ntCians 
this maintenance, even after the appearance of Elec-
tronics Officers. . 

Something had to give. It did. It was the d~tnne 
of "a complete unit self-sufficient", as applied to 
electronics maintenance. There appeared on the scene 

. d . ( · eers) Elec-Manufacturer's Ftel Representatives engm ~ 
tronics Field Service Groups, and .finally, Electromcs Re-
pair Ships. 

1 
. 

For those who have never heard of them, ~ e~romcs 
. f h d 1 Th ·r rntsston was Repair Shtps were o t e ten cr c ass. ei . . . 1 . 1 . . t servtces whiCh to provtde the e ectromcs ogtstJC suppor 

1 .d f r themselves. ships could no longer adequate Y provt e o . 
.1. • h' Naval shi-These ships had shop faCt tties approac tng 

yard capabilities, a full inventory of repair parts, pl~s 
minor and major equipment components, and rcpatr 

teams for special services to individual ships. The need 
for these ships became so urgent that it was necessary 
for ComSecvPac to make the first one on the spot, by 
having his own forces convert an LST into an Electronics 
Repair Ship. The word .ti~ally got passed. When the 
war was over at least six Electronics Repair Ships had 
been legislated and three or four were actually produced 
and commissioned. Two saw service in the Cross Roads 
Operation. All are now in moth balls or otherwise dis
posed of. Their brief existence as well as the supple
mentary services of Electronics Field Service Groups and 
Manufacturer's Field Representatives acting as repair
men demonstrated the war time need for outside elec
tronics logistic support services. 

Just what are logistics or logistic services? 
A sufficient general definition is that logistics or logis

tic services provide and maintain the essential means of 
military enterprise; that is, basically trained personnel, 
materials and equipment, and professional and technical 
services in support. Command employs these means in 
areas of operations. Operations are exclusive when they 
occur in areas and during missions where the operating 
agency is detached from logistics support facilities 
proper. Such actions as air strikes, surface ~nd su~
marine strikes, and combat patrols and scoutmg mts
sions into uncontrolled areas fall into this class. For the 
sake of brevity we can say that if logistics are excl~s.i:e, 
it will be in the field extending beyond base factltttes 
and towards source. Where operations are exclusive, op
erating agencies necessarily must be self-supp~rting 1~-

. t' lly In the case of electronics each operatronal umt gts ICa . . . . · d must provide such logtsttc self-support as IS reqmre 
for certain operational periods. This self-support must 
b 1 Sely coordinated and integrated with command. e co . . The nature of employment of Naval operatmg unitS 
· 1 · Iements requires that they be independent of m t 1e1r e 
their base support as long as possible, but only so long 

l ·ve provision for such independence does not as exc ust 
· · their battle efficiency. Operations tend to be tmpatr d d · h Ssful when command is least bur ene Wit most succe 

l·n matters of support. concern . 
The next question is how much logistic. self-sup~ort, 

d r conditions, should each operatwnal unit be un er wa 
. d to provide in order to remain operational for reqmre . . . b 1 ffi . ;> If . 1 eriods without tmpamng att e e ctency. essentta p . . 

the question by saymg that such untts must we answer 
'd he required amount we have only beggared the provi e t . h F' . The correct answer ts not t at easy. 'ust, question. . d h'l . 

I t of self-support a umt nee s w 1 e operatmg t 1e amoun . 
h ld f the sake of operational freedom, be reduced s ou , or . 

t . ·mul11 by thorough plannmg. Secondly, to re-o a mtm 
duce the inhibition of operations, the necessary means 
of self-support must be as closely integrated into t~e 
operational organization of the unit as function wdl 

allow. On the other hand such technical and organiza
tional exclusiveness as maintenance requires for efficient 
and effective accomplishment must be insured. Electronics 
Officers, Electronics Technicians, and electronics work
shops are the realizations of the needs for technical ex
pertness and organizational exclusiveness. 

Next comes the problem of integration into the opera
tional organization of the unit. Navy Regulations re
quire Electronics Maintenance to be administered in the 
Engineering Department. By special arrangement sev
eral cruisers and destroyers have placed Electronics in 
the Operations Department, presumably on the theory 
that the Operations Officer, having the preponderant in
terest in the use of non-gunnery electronic equipment, is 
best suited by that interest to exercise control of elec
tronics maintenance. Shipboard Electronics Maintenance 
was placed in the Engineering Department on the 
grounds that Engineering Officers would be better quali
fied by background and by associate duties to administer 
it. As it turns out, in either case, the nature of elec
tronics maintenance is so technical that an officer, pre
sumably expert, must be delegated to act for the Engi
neer Officer or the Operations Officer as the case may 
be. The question further resolves itself into whether 
the Operations Officer, with less technical knowledge 
but with the preponderant direct interest in the use of 
the equipment, is better qualified to administer shipboard 
electronics maintenance through a technical assistant 
than is the Engineer Officer with a better technical back
ground but with vicarious interest in the use of the 
equipment. If interest is sufficient, the Engineer Officer 
would be the obvious choice. To assume his interest is 
insufficient to his responsibilities puts an onus on him 
gratuitously. In cases where interest is insufficient, . it 
can be generated within the command. The responsi
bility for electronics maintenance ought to be in the 
Engineering Department. 

As regards the use of Radarmen, Sonarmen, and Ra
diomen in the maintenance program, BuPers require
ments for advancement in rating calls for abilities to 
make simple routine tests and adjustments (as distin
guished from electronics maintenance and repair) ; fol
low check-off lists, lubricate and make minor repairs on 
equipment to which assigned. In addition, Radiomen 
are required to perform simple emergency repairs, ad
just, calibrate, and perform upkeep. Just what upkeep 
implies is not specified. The extent to which equip
ment operators will be able to carry out these supplemen
tary maintenance services will depend on their know
ledge of the physics of electricity and the functional 
aspects of their equipment, and the sufficiency of their 
instruction, training, and direction. Some of this know
ledge and training they will get in the basic phases of 
their training. Most of it, however, under present cir-
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cumstances, must be provided on board ship. The ques
tion arises as to whether or not completion of the Treas
ure Island Course for Electronics Officers, or even that 
at the Massachusetts Institute of Technology, provides 
the average young line officer with the necessary back
ground to be, at one and the same time, a student, a 
teacher, and an administrator. That is what he has got 
to be under the present circumstances on board a de

stroyer. 
Doubtless, if LCdr Sherwin's hypothetical Ensign 

Phreshcaught were allowed to occupy himself principally 
at the specialty of electronics maintenance, a0:d was pro
vided with a modest number of ET's and equipment op
erators who were all to remain in the ship for as long 
as two years, he could, by diligence and attentiveness, 
educate, train, and organize the Radarmen, Radiomen, 
and Sonarmen into a supplementary service group, which 
acting in assistance to the regular ET service group would 
enable him to achieve a satisfactory condition of equip
ment operation and dependability. 

It should be pointed out here that the articles by 
LCdr. Sherwin and LCdr. Scott were oriented to the 
small ship problem and from the Operations Officer's 
viewpoint. They were offered as a practical solution to 
the immediate problem in these types. Under present 
circumstances they offer the most practical and effective 
method of attack. This does not mean that it is the best 
solution nor the one which we should support as a gen
eral and long range solution. His
tory shows us that complete unit 
self-sufficiency in electronics main
tenance, however desirable and 
however nearly we achieve it in 
peace time, will not serve our pur
pose in war time. That is our objec
tive: war readiness. Nothing less. 

One of the most fundamental of our doctrines calls 
for maiAtaining our organization in peace time so that 
a minimum of change will be required in going f r9m 
a peace to a war condition. What must we do then? 
Drag those six Electronics Repair Ships out of moth 
balls, transfer all available ET's to them, and send them 
tagging along as an electronics service convoy for all 
our operating forces? No. Let them stay where they 
are. Sell them. Then, while we do the very best we 
can with what we have got under current maintenance 

doctrines, let's start all over again from scratch and make 

a plan for the future, implementing it as we get the 

wherewithal. 
N11mber one: Guided by such principles for the estab

lishment of Military Characteristics of Electronic Equip
ments as are embodied in the Joint Communication
Electronics Committees' JCEC 413/5, of 16 December, 

1949, plan a completely new equipment production pro-

gram, the object of which is to supply the electronic 
equipment needs of the three armed services: 

1-With as few models as possible, but with as many 
unique equipments as need for which can be visualized ; 

2-All equipments to require in fabrication a maxi
mum of parts of common and of standard specification 
and a minimum of those of peculiar specification; 

3-Designed in standard functional and shape mo
dulae, where feasible; 

4-Further designed so as to facilitate compon~nt, unit 
or system replacement such as is now the case in aircraft 
equipment installations; 

5-Utilizing to a maximum the advantages of minia
turized parts ; 

6-Engineered for the greatest facility in unit or com
ponent replacement servicing. 

Nttmber two: Establish an echelon system of main
tenance responsibility, which will most relieve command 
of the necessity of being interested in maintenance. This 
system should require: 

1-0perators to perform only such equipment main
tenance as can be taught coincidentally with their in
stCllt'tion and training as operators. 

2-0nly minor specified repairs to be made in ships, 
mobile units or in advanced field units, and those by 
junior technicians. 

3-Equipment failures of greater than minor repair 
implication to be rectified by component, unit, and where 
necessary, by system replacement from spares. (Elec
tronic Repair Ships, some large mobile units and sup
porting advanced bases would carry extensive stock of 
spares. Space limitations and other considerations would 
diminish the amount of spares carried in smaller ship 

types and units.) 

4-Preventive maintenance be carried out by scheduled 
equipment exchange. 

Nmnber three: Design Electronic Repair Ships to 
perform the same mission as that planned for those now 
in moth balls, but engineered from the keel up so as to 
suit them best for their primary purpose. Base Electro~ic 
Support Units should be designed on the same prm
ciples. Such ships or units should have adequate quar
ters and "house-keeping" facilities for shop force, field 
service groups, repair teams, and of course for the crews 
of repair ships. They should be provided with adequ~te 
servicing equipment, tools, raw stock and comprehensive 
stock of parts common and parts peculiar. There s.hould 
be well designed shops and test laboratories. Fmally, 
there should be a pool of proven components, units and 
systems, in which all equipment types for which t~e Re
pair Ships or Support l!Jnits are responsible, wtll be 
represented. 

N11mber fot~r: Tailor an Electronics Officer and an 

\' 
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ET training program to suit the new maintenance sys
tem as it comes into effect. 

That generally is what I think we ought to do. And 
it goes down on paper very easily. Those who have 
served in the Navy Department-Pentagon region within 
the past three or four years will recognize that several 
aspects of this proposal already exist in embryonic form, 
and should be aware that the principle of the many ob
jections which will be forthcoming is: dollars. Pulling 
a figure out of the hat, say a billion a piece for each 
s~rvice for a complete conversion, that is: redesign, pro
totype production and evaluation, program production 
and replacement. The second objection will be the low
ering of over-all materiel adequacy and performan-ce 
during the change-over period, probably of not less than 
six years. Would it be lowered? How low is it now? 
and so on. But the most dogging objection will be dol
lars. It takes no intellectual giant to know that the tail 
of domestic politics wags the dog of !Ililitary planning 
in peace time. 

Suppose we agree that electronic unit self sufficiency 
is feasible only in peace time and that echelon main
tenance is our best war time answer, but that we cannot 
afford it excepting in war time? Whatever our answer to 
this twister it is opvious that we must do the best 
we can with what we have. The scheme for ~tilizing 
operators for maintenance will have to be used for 
what it is worth to the fullest. In addition it should 
be recognized that operators who show aptitude and 
interest in the technical aspects of their equipment are 
a valuable source from which to draw Electronics Tech
nicians. Effort should be made to enable such opera
tors to become Technicians. In addition to the practices 
we must carry out now, the prudent and forehanded 
thing to do is to commence immediate planning, on 

MODEL QHB SERIES 
One repair activity has reported that the capacitor 

shorting switch $-707 in the Sonar Receiver-Transmitter 
CAN-43073 is failing to close when the lower door is 

separate, joint and combined levels, as necessary, to 
convert our electronics situation into one most nearly 
equal in outline and substance to that which we can ex
pect it to develop into if the general situation should 
r~pidly change from peace to war. What that situation 
will be is fairly clearly indicated by what it was tending 
towards at the close of the past war. ... 

Operations-or command-must be relieved as much 
as possible from the necessity of being interested directly 
in electronics maintenance. 

The implications of electronics and its new and giant
like cohort, nucleonics, being what they are, we cannot 
afford to rely on a system of maintenance which has 
already proved inadequate in war time to the extent, 
that it had to be shored up by Field Service Groups, 
Manufacturers' Field Representatives acting as repair
men and finally, however belatedly, Electronics Repair 
Ships. 

Before those readers who most strongly oppose "Eche
lon Maintenance" commence to tear me limb from figu
rative limb I recommend that they read, "The Founda
tions of Future Navy Planning," by Vice Admiral Car
ney in the October, 1949, issue of the U. S. Naval War 
College Information Service Pamphlet and also Dr. Van
never Bush's recent book "Modern Arms and Free 
Men." 

opened, thereby leaving the capacitors C-796, C-797, 
C-798 and C-799 fully charged at 3700 volts, d.c. 

This is a very serio11s failttre, wbich could result i11 
loss of life. 

All personnel working on Model QHB series sonar 
equipment are warned to exercise extreme caution when
ever the door to this unit is open. 

It is suggested all shorting switches S-707 be ex
amined to determine whether they are positive shorting. 

The Bureau of Ships plans to issue a field change in 
the near future to correct this condition. Until the field 
change is accomplished, all personnel must be cautioned 
to examine visually the capacitor shorting switches each 
time the lower door is opened. Where capacitors have 
not been discharged by switch action make certain that 
capacitors are discharged by using a heavily-insulated 
shorting bar. After shorting, attach a ground lead from 
the positive side of the capacitors to ground prior to 
working on the equipment. 
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A COMMON LANGU·AGE 
Electronics technicians have their own terminology for 

the maintenance repa ir parts which they requisition. Very 
frequently, the item names they use are considerably dif
ferent from those which are listed in supply catalogs. 

Sometimes the situation seems to get out of control. 
W hy is inverse nomenclature used, for example, " resistor, 
fixed" instead of fixed resistor ? Why do very similar 
items receive enti rely different names, such as "signal 
generator" as compared to "calibrator, frequency''? 

T he subject is quite extensive. This article does not 
assume to answer all questions which may arise, but is 
intended to p resent a few clues to the problems of sup
ply cataloging. 

Some of the object ives of supply cataloging methods 
are to classify items of supply so they can be readily lo
cated and compared, to eliminate duplication in storage 
through proper nomenclature, to provide a means of d e
scribing mater ials for supply management, and to d iffer
entiate among different items of supply. 

The item name is the first step in establishing item 
identification . The name is defined to include a specific 
range of items which have comparable characteristics and 
can be described by an applicable description pattern. 

The concept of an item name usually consists o f two 
or three parts, consisting of a basic name and one or two 
modifiers. The basic name covers a broad grouping of 
items which have some principal characteri stics in com
mon. "Resistor" is an example of a basic name. 

In order to have more closely related items brought 
together for comparison by a single descriptive pattern , 
further modification is necessary. "Resistor, fixed'' and 
"resistor, variable" are examples of more descriptive 
names of items each having closely related characteristics. 
It is apparent that the order of nomenclatu re is from 
the general term toward more specific ones. By using 
the basic name and the inverse order, all similarl y de

fined items are brought together for cataloging. If the 

straightforward order of names were used, items having 
the same basic concept would be distributed at random 

through the catalog . 
Exceptions are made for commonly accepted names 

which do not conform to the defined character of the 
basic name by using the straightforward order. "Signal 

E.S.O. 

generator" is an example of this. Thi s item does not 
conform to the usually accepted "supply catalog" defin i
tion of "generator." 

The reason the "signal generator and "crtlibrator, f re
quency" do not receive the same item name is that sup 
ply management fi nds it necessary to d ifferentiate be
tween them. To do so requires an arbit rary delim itation 
of the type of item which will be stocked under each 

item name. 
The problem of synonyms (e .g ., shall it be an ind11c/or, 

a reactor, or a choke? ) also creates some questions 
which must be resol ved arbitra ri ly after giving due con
sideration to commonly accepted usage in ind ustry and 

in techn ical literature . 
Functional names, such as "isolr1ting resistor," are 

g enerally avoided because the supply system d oes not 
stock circuit fu nctions, but does store materials which 
a re described in a way which permits the ir applications 

to be determined. 

ESO'S PARTICIPATION 
IN THE 

SHIPBOARD CONVERSION 
PROGRAM 

The Electronic Supply Office recently p repared and is
sued a "Plan for Shipboard Convers ion," w hicll . a~-

. actiVI tempted to portray the roles p layed by the vanous ' -
ties involved in the P rogram and to ex pla in the steps 
usually taken in effecting a Sh ipboard Con version .. 

The Bureau is furn ishing sh ipboard allowance lists to 

l · ffi d 1 · · · p rox imately t 11s o · ce an to t 1e convert1ng activity ap · 
60 days prior to the convers ion deadline date . Upon ~e
ceipt of these lists, ESO d irects a ship ment o f maten~ l 
h · tivity Tim s own as not on hand at the convertmg ac · 

d of mate ria l proce ure assures that a great percentage . 
needed for convers ion will be available at the convertmg 

activ ity before cl1angeover actua lly begins. 
The converting activity issues items available f rom 

stock, marking all owance lists acco rdingly. ESO Shtp
ment Orders also are posted to the a llowa~ce list. to 
record the item as due. When the vessel arn ves, sh1ps 
spares are off-loaded and screened to supply deficiencr 

MONTHLY 
COLU~IN 
items. When possible, this screening is usually accom
p lished by ships personnel with the aid of technical and 
supply personnel from the converting activity, if such 
personnel are available. 

All assembled material is then placed aboard the ves
sel bins provided for that p urpose. Any deficiency items 
remaining in the al lowance list are requis itioned th rough 
the normal echelons of supply by the converting activity. 

General suggestions, as they pertain to the supply 
p hase of the above listed operations, are contained in 
the ESO Plan. Copies of this plan are fu rn ished to all 
converting activities as electronic repair parts changeover 
schedules occu r. Activities desiring copies of the con
version plan may obta in them by forwarding a request 
to the Electronic Supply Office, Stock Control D ivision, 
Attention Code 52. 

To date, about 33 submarines either have been com
p leted or are in the process of conversion . T his includes 
two submarine tenders. About 20 destroyers and D OE's 
have been completed or are in process. 

CHANGE! 
There have been many times when you, as electronics 

technicians doing repair work, have submitted req uests 
for material needed to meet sched uled overhauls, instal
lations and repair work. It is believed that, in most 
instances, you have received that material in an expedi
tious manner through your local Supply Officer who has 
made your needs known to the Electronic Supply System. 
However, at t ime you may have requested certain ma
terials not immediately available with in the System, 
necessitating procurement action by the Electronic Sup
ply Office. T his procurement act ion is facilitated as 

rap idly as possible . 
Yom deadline elate represents the urgency you fee l 

· · t ' fied Experience has shown that in some cases, 
IS JUS I • • . 

h r deadline dates cannot be met. In such tn-
O\veve ' 

t 'cert·1in other actions have been taken by you to s ances, · ' . . . . . 
alleviate the conch twn wh1ch prompted your ong1nal re-

I£ as a resu lt, you determine that the item re· 
q uest. , • 

d 
·11 be of no value to you when ultimately 

queste W I . 
. d ·t is suggested that you adv1se your Sup[)ly 

rece1ve 1 • 

Offi 
' nncel his matcnal request. Such information 

-Ker to C•• ' 

f ·ill be relayed to the Elect ron ic Supply 01-Ticer 
o course, " 
and reco rds cleared on the \vay. 

T his does not necessarily mean that the Electronic 
Supply Office will cancel procurement action. Electronics 

techn icians assigned to ESO wdl review the item and 

may determine that _stocks should be carried in the Sys
tem to insure that an· immediate supply of material will 
be available when requests are submitted, so that future 
deadline dates can be met. How much better is this, than 
for you to get material you no longer need, ·when it 
could be used more profitably by the System as a whole 
by stocking it in an activity making regular inventory 

reports to the Electronic Supply Office. Why not review 
your records for such instances and help yourself as well 
as your fellow technicians at other ships and shore 
stations! 

GOLD PILES 
If the consumer is to get a part when he needs it, the 

Supply System must know what material he is using and 
what identical material it has avai lable in its system. 

The evidence of this fact was clearly demonstrated by 
the "gold pile" situation existing at the end of the war, 
during whicl1 Industria l Managers retained in shop stores 
expendable material not reported to or under the custody 
of an accountable Supply Officer. 

Consternation was caused when these shop stores stocks 
were depleted and it was found that no back up stocks 
were on hand within the Supply Department for con
tinuing requirements of Industrial Managers because, in 
most cases, the Supp ly Officer would have had no availa
ble knowledge of the material used, issued, and with
drawn for shop stores. W ithout this data, the Supply 
System was in no position to provide adequately continu
ing support by stock replenishment in accordance with 
the ship or station's actual requirements. 

Come to th ink of it-we wonder i f there are still a 
few little "gold piles" sitting around! 

TELETYPE PUNCH BLOCK 
BANK 

Perhaps you'll never break the bank at Monte Carlo, 
Bub, but you can gain ready access to the Navy's T ele
type Punch Block Bank. 

All you have to do is to send in a request for punch 
blocks for teletype equipment, and, whenever the worn 
punch blocks are in a condition suitable for regrinding, 
the Supply Officer at the nearest stocking activ ity will 
forward the old blocks to the I nspector of Naval Mate
rial located at the Teletype Corporation, Chicago. Just 
let the Supply Officer know the number and type of 
blocks being turned in and the number and type desired 
for replacement. 

As a result of th is Punch Block Bank, the Navy avoids 
purchasing new blocks whenever it is possible to regrind 
the worn ones. So don't be surprised if you break the 
Teletype P unch B lock Bank and receive a shipment of 
reground blocks in return! They're just as good as new, 
and cost less ! 
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Cowunon SOJ-a/-I/-8 
HADAD TBOIJBLES 

Modulator Generator 
The most common trouble encountered in the modu

lator generator unit is in the electronic voltage regulator 
circuit. Complete lack of regulation, poor regulation and 
incorrect value of output voltage have frequently been 
noted. Sometimes these faults go unnoticed for long 
periods of time because the personnel do not know 
what proper indications of good regulation are. When 
power is first applied to the radar, the voltage should 
rise immediately to 105 volts as indicated on the volt
meter on the auxiliary control unit. After a 45-second 
time delay, the voltage should jump to the normal 115 
volts indicated by a red line on the meter. If this se
quence does not occur, there is trouble in the regulator 
circuit. 

Normal indications at the regulator unit follow a 
definite sequence also. When power is first applied, 
the filaments of V-101, V-102 and V-103 will start 
to heat. When V-102 reaches the point where it will 
conduct, the neon bulb V-105 will glow. After the 45-
second time delay, relay K-110 will close and a purple 
haze will appear in V-103. 

Most common component failures preventing this 
normal sequence are vacuum tube failures, intermittent 
operation or opening of R-167, failure of K-110 to 
operate, aged or defective neon bulb V-105 and a de
fective contact in the regulator field brushes. 

It has been noted that a good percentage of Navy 
ships do not have a copy of field change bulletin Num
ber 117 covering the changes made in the regulator by 
Field Change Number 82-A. This bulletin is the only 
source of regulator alignment procedure and should be 
incorporated in the instruction book for the equipment 
in use. 

The poor brush contact mentioned above is also 
a source of trouble to units other than the regulator. 
These brushes are difficult to get to and are frequently 
passed up in preventive maintenance schedules. If the 
modulator generator unit is located in a more or less 
exposed place, the brush holder assembly tends to 
accumulate rust deposits that freeze the brush in the 
holder, keeping it from riding on the slip rings. Lubri
cation of the brush holders at frequent intervals with a 
rust preventive oil or light coating of grease will keep 
the brushes free and in good contact with the slip rings. 
Care must be taken to prevent oil or grease from drip-

ping down into the windings of the generator or on the 
slip rings themselves. 

A great many technicians carry on routine greasing 
of the modulator generator unit without ever thinking 
where the grease they are pumping in is going. In each 
bearing housing there is a relief plug which, when re
moved lets the old dirty grease flow out when the new 
grease is forced in. If lubrication is carried out without 
removing this plug, the lubricant is forced through 
the bearing seals into the windings of the .fields or 
armature. Over a period of time this can cause a great 
deal of damage to the unit. Always remember to re
move the relief plugs when lubricating any piece of 
rotating machinery. 

Indicator Unit 
Aside from tube failures there have been very few 

consistent failures noticed i'n the indicator unit. Loose 
cursor dials, however, have been seen occasionally. 
This, in conjunction with an off-center sweep on the 
PPI will give extremely inaccurate and erratic bearings. 
Sweep centering procedure and cursor dial adjustment 
are covered in the instruction books and should be made 
as accurately as possible to give good bearings. Sweep 
centering adjustments should particularly be made after 
changing the PPI tube. 

In some SO radar indicators unauthorized field changes 
have been made to provide a 2-mile range. Some of 
these have even been left in when the authorized Field 
Change Number 100 was installed. To check for this 
unauthorized change, throw the ON-OFF switch in the 
upper left-hand corner of the indicator panel. If the 
sweep length changes, this modification is present. 
These changes have been made in different ways so 
care must be taken in removing them. Usually there 
are two wires run from the ON-OFF switch to the large 
register under F-40 1 or the top of the indicator chassis. 
Check the circuit before removing any wires. 

Transmitter-Receiver Unit 
Failure of the waveguide shutter solenoid E-30~ is 

quite common. Check the solenoid for burned sectiOns 
and overheating. If it is defective, replace it: D~ not 
tie the shutter open if it does not operate. ThiS wlll re
sult in damage to the receiver. 

When measuring current in the receiver, be sure 
to use a test prod of small enough diameter to prevent 

·~.~f 

spreading the contacts inside J-302. If broken, this 
jack is difficult to replace. Also, good contact of the 
center conductor must be maintained when the shorting 
plug is inserted for operation after crystal current Js 
measured. 

Considerable trouble has been encountered in tuning 
SO radar receivers. Field Change Number 103 is now 
available to make tuning easier. 

Antenna 
Water entering the antenna accounts for a lot of 

troubles by causing decomposition of insulation, rust 
and decreasing insulation resistance in motors and sel
syns. Be sure your ·gaskets effectively seal out all water 
and moisture. 

General 
Many technicians are not aware of the correcting de

vice built into the SO to keep the antenna and the PPI 

sweep in step. Correct operation of this feature is im
portant and should .be checked along with the preventive 
maintenance schedule. Failure of this feature will cause 
no apparent difference in the radar operation, but there 
is a good chance that there will be a bearing error 
without it. Operation may be checked by removing 
the indicator unit from its frame and turning the large 
gear on the PPI assembly about 90°. Replace the unit 
and start the radar with the antenna rotation switch in 
the neutral position. When the radar has reached its 
operating point, rotate the antenna: and watch the sweep. 
If the correcting feature is operating correctly the sweep 
will rotate to 360 degrees and stop. When the antenna 
reaches 360°, the PPI sweep will start again and follow 
the antenna. Try this check with the antenna rotating in 
the opposite direction just to make sure. After the 
initial correction the sweep should follow the antenna 
evenly.-SerLant i"W.ontbly Brtlletin. 

ELECTRONICS CONFERENCE-1950 

The 1950 Electronics Conference, mentioned in the 
June 1950 ELECTRON, was held in the Bureau of Ships, 
May 1-5, 1950. The confere?ce was atten~ed by 141 
officers and civilians representmg Naval Slupyards, In
dustrial Managers, Pacific and Atlantic Fleet Commands 
and advanced bases such as Hawaii and Puerto Rico. 
Captain A. L. Becker, USN, Assistant Chief of the Bu
reau of Ships for Electronics was chairman of the con· 
ference and delivered the introductory speech, keynoted 
by the phrase "ELECTRONICS-SWORD FOR DE· 
FENSE, PLOWSHARE FOR PEACE". Guest sp~a.kers 
included many prominent personalities, both mtltt~ry 

d · '11·an who have direct contact with electromcs an ovt , 
pro I !}ems and, developments. The scope. of _the ad-

d ,. . ranged from "down-to-earth" d1scusstons on re.,)es . . 
bask fundamentals of fleet and shore electromc mam· 
tcnance to a dissertation on Dr. Einstein's recently pub· 

lishcd four equations. . 
M Oblems of common interest to all electroniCS any pr . d 

1 "'ere presented and extenstve recommen apcrsonne ..., 
. made to cope with these problems. Three ttons were 

. I mmittees were appointed: Naval Reserve Elec-
spec~a cAoff ·rs. Supply and Logistics; and Fleet Elec-
tronics ai ' . 

. Aff irs Each of these committees took under 
troniCs a · · · 1 

. t all problems relevant to thctr partiCu ar as-
advtsemen . . 
. d offered recommendatiOns for solvmg same. 

stgnment an · d 
. . entation of the Norfolk Naval Sh1pyard an 

A JOint pres . d . 
h Island Naval Slupyar pomted out the sue-

t e Mare 1· · f h S · 1 El 
I · ,red through app !CatiOn o t e pena cc-cesses ac 11e . 

t · R toration and Distribution Program (SERAD). rontes es .. 
Factuat data prepared disclosed that the cost of admmts-

tering the SERAD program was less than ten percent 
(10%) of the intial cost of the items reclaimed through 
this process. 

Commander Hunley E. Thomas, USNR, Electronics 
Officer, Commander Service Force, Atlantic Fleet, de
livered an address on the problems and inadequacies of 
shipboard electronic maintenance, pointing out the fact 
that a great percentage of our maintenance difficulties 
is due directly to a dire shortage of adequately trained 
electronics maintenance personnel. This address was 
well received and caused considerable discussion on the 
problems by all hands. A very interesting, though 
rather "high level" address was delivered by Dr. R. I. 
Sarbacher, President and Director of Research of the 
National Scientific Laboratories, Washington, D. C., on 
the latest four equations recently made public by Dr. 
Alfred Einstein. Dr. Sarbacher discussed the equations 
from a general standpoint and from the viewpoint of 
their possible future influence and effect on electronic 
research and development. 

At the close of the conference on Friday, 5 May, it 
was the unanimous concensus of opinion that much valu
able information had been disseminated, many problems 
solved and many other problems in the process of being 
solved. All hands departed with a greater understand
ing and appreciation of the difficulties encountered by 
Electronics Officers at other stations than their own. 
Without exception the conferees enthusiastically agreed 
that the conference was a tremendous success and that 
they are looking forward to the next one with extreme 
delight and anticipation. 
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DEPTH SOIJNDEBS • • • 
TYPEs~·TBOIJBLES AN~o t;URES 

Statements have been made at various times by some 
ship's force technicians that they were not familiar with 
the depth sounding equipment on board, and thus were 
dependent upon the Service Force to put their units back 
into operation after a minor breakdown. This thinking 
and attitude is undesirable and the following is pub
lished to help alleviate this situation. 

A depth sounder is merely a very-low-frequency 
transmitter-receiver combination, used in determining 
water depth below the keel of the ship. The readings 
given on the indicator will vary with the draft of the 
vessel and to a lesser degree, with the salinity of the 
water. Most quartermasters are familiar with the latter 
factor, so no further mention will be made of same. 

One depth sounder transmitter is of the master oscilla
tor-power amplifier type. The output is fed into an out
put transformer which matches the impedance of the 
transducer used. In some cases you will find a filter junc
tion box between the output transformer and the trans
ducer which isolates the transducer from any direct cur
rent in the signal line and affords a better impedance 
match. Transducers of the magnetostriction type consist 
of a series-parallel combination of coils wound on nickel 
tubes and insulated to prevent shorting. The nickel tubes 
are connected to the diaphragm of the unit which is in 
free contact with the sea. This provides minimum atten
uation of the transmitted signal pulse. The nickel tubes 
are of a length which is resonant at the transmitter 
frequency. 

The second type is found in small depth sounders 
such as the Model NJ series. A high voltage gas dis
charge tube is used as follows: First, the high voltage 
rectifier charges a capacitor. When the keying switches 
and keying tubes in the indicator recorder are triggered, 
a brief pulse of high voltage is discharged into the pro
jector. The pulse is roughly tuned to the desired fre
quency by the combination of the capacity of the signal 
line, reactance of the filter and the reactance of the 
transducer. Although somewhat less efficient than the 
first type, its construction is less complicated and is easier 
to service except for the inaccessibility of the driver unit 
which can normally be found in the bilges. 

Receivers used are either of the superheterodyne or 
TRF type. The superheterodyne type consists of two 
stages of r-f amplification followed by a BFO converter, 
to give the audio difference in frequency. From the de
tector the signal goes through either a video-audio chan
nel or straight through a video amplifier to a red neon 

tube, located on a rotating disc or other indicating 
means. The signal may also be fed to a chart recorder. 
Most of the smaller depth sounders have no provision 
for audibly monitoring the returned signal, and merely 
operate the red light tube which flashes the outgoing 
pulse and the return echo. 

The TRF type consists of two or three stages of broad
ly-tuned amplification working into a detector which 
serves merely to amplify the returned echo and operate 
a red light tube. This equipment operates on audible 
frequencies, usually about 14.5 kc, and therefore needs 
no heterodyning with a local oscillator to produce an 
audible note since no speaker is provided. 

The mechanical variations of the different equipments 
vary only in their methods of accomplishing the same 
thing. They either feed the signal to a set of rotating 
styluses or control the travel and adjustment of a hori
zontally sweeping arm which works in synchronism with 
the transmitted signal. On smaller depth sounders, the 
keying of the transmitter-driver is accomplished by means 
of small microswitches located on a movable arm directly 
behind the rotating depth disc in the receiver-indicator. 
In the more elaborate types, keying is accomplished by 
motor driven cams which make and break keying the 
contacts, so mounted that they can be moved in a direc
tion to either advance or retard the point on the indica
tor scale where the outgoing "zero" flash occurs. With 
the leading edge of the outgoing pulse set to zero, the 
echoes show as flashed behind the scale of the indicator 
disc. This will indicate the true depth of the water 
under the vessel. In the NMB and NMC series where 
it is found impossible to see the outgoing pulse flash 
to zero, it is usually necessary to check the keying con
tacts to see that they are not bent. In the smaller N J 
types, it is merely necessary to rotate the keying micro
switch arms behind the indicator disc in such a direction 
that the "zero" flash is set correctly. In the belt in~ica
tors (NMC), eccentric hold-down screws on the tdler 
wheels and/or the adjustment of the spring tension °11 

the one spring-loaded wheel accomplish this. It is also a 
cure for belts that ride up or down on the wheels and 
eventually rip the indicator holes or split. 

While the above information may be of _help . to 
those who have had little or no instruction in this eqmp
ment, it is not as important as the following. .In pra~
tically all instances where Service Force Electromcs Engi
neers have been called, the chief complaint has been 
low sensitivity. This was accompanied by a constant 

~~ 
1. 

decrease in average recorded depth and it was found 
that both receiving and transmitting projectors had very 
low "megger" readings. This is due to several faults, 
the most common being slow flooding of the transducer. 
The cause could be improper installation, developed 
faults in the water-tightness of the cases or condensation 
in the transducers over a period of time. While this 
fault might be expected eventually over a long period 
of time, a continuous check on the transducer-to-ground 
resistance by maintenance personnel could have uncov
ered the slow change in resistance readings. It cannot 
be too heavily stressed that if you value the dependability 
of your depth sounder at all, a monthly check of trans
ducer insulation resistance is of the utmost importance. 

The instruction book gives detailed information on 
m~king a resistance measurement of the transducer and 
an insulation test to ground. The latter should be at 
least a tO-megohm reading. The coil resistance is usually 
between 15 and 30 ohms and the instruction book should 
be referred to. This is of value in locating a short or 
open in the windings. Although seldom encountered, it 
could possibly be the trouble rather th~n a. short to 
ground. Many equipments have filter Junction boxes 
in which high voltage capacitors are in series with the 

CABLE FAILURES IN 
ROTATING STRUCTURES 

The following maintenance note on cable failures is 

printed for general information: 
Multiple conductor cables such as MHFF and MCOP 

supplied to the Navy prior to 1945 were of the so-called 

"conventional" type. The wires in this type were layed 

so that each layer spiraled in opposite direction to the 

1 It has been found that wherever this cable next ayer. 
has been used in a gun mount or director mount where 

twisting is necessary, one layer of wire b~com~s slack 

while the next layer tightens as the cable IS twisted by 

the rotating structure. The result is kinking and subse-

b king of the wires. This type of cable is now quent rea 
· d · f r The approved type of cable is known as 
tn IS avo · 
"UNILA Y" cable. All layers in this cable spiral in 

d·rection and have no wires in the center. A 
the same 1 

of hemp (rope) is used instead. The "con
center core 

. 1 .. cable starfs its wires in the center. The ex-
ventiona 

hysical, appearance of the two types of cable 
ternal, or P 
· . .1 A cross sectional view provides an easy iden-
1S S1m1 ar. Il. 

tification, the hemp core of the UNILA Y being the 

basic differcnce.-Western Electric Co. Newsletter. 

,projector leads. In this case it will .. be necessary for 
:maintenance personnel to open the box, located in the 
same bilge space as the transducers, and megger the 
transducers directly on' the lines coming up from them. 
It is worthwhile to check the capacitors with the megger 
as well, since in several instances high resistance shorts 
were discovered. In other equipments the leads may 
be located conveniently in the receiver-indicator for the 
receiver transducer, and in the driver-rectifier (located 
in the bilge) for leads to the transmitter transducer. 
Make sure the leads you are checking lead direct! y to 
the transducer under test, and not through or across 
capacitors, transformers or other circuits which might 
introduce sneak circuits and make the resistance readings 
useless and completely misleading. A thorough check 
with the instruction book will prevent this. If a proper 
maintenance program is established as specified by exist
ing BuShips and Fleet doctrines, and you faithfully 
follow instructions contained in the equipment instruc
tion books, your depth sounder will perform a valuable 
service for your ship. It is up to you as a technician 
to let it do what it is capable of doing.-SerLant 
l\f.onthly B111ietin. 

AN/ARC-I ROLLER COIL 
TIE RODS 

It is no longer necessary to remove and disassemble 
the entire roller-coil assembly in the AN/ ARC-1 in 
order to replace a broken roller-coil tie rod. The fol
lowing method of repair may be accomplished with the 
roller-coil in place. 

1-Note the position of the roller-coil trolley wheels 
so they may be reset if accidentally displaced. 

2-Remove the nuts securing the broken tie rod in 
place, saving the flat washers and lock washers for 
reuse. If necessary, snip out a section of the broken rod 
with diagonal cutters, and remove all parts of the broken 
rod. 

3-Cut a piece of ~ inch diameter laminated phe
nolic rod, 2 inches in length. Finish the ends flat and 
square. Drill each end axially to a depth of Y2 inch 
and tap 4-40 National Fine-3 threads in each end hole. 

4-Place the new rod in position between the phe
nolic end plates of the roller-coil assembly and secure 
with machine screws using the original washers. NoTE 
~before tightening the screws make sure that the new 
rod places no strain on the end plates. 

5-Check the position of the roller-coil trolley wheels. 
If necessary, realign the transmitter in accordance with 
the procedures of the equipment instruction book. 
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Teletype equipment at Naval radio 
station, Nanking, China. 

by 
R OBERT ] . BARTON, ETl 

0 /fice of the U.S. Nfwal Atlrtche 
Nanking, Cbina 

Unti l recently considerable difficulty had been ex
perienced in the reception of radio-teletype signals at the 
emergency N aval Radio Station, American Embassy, Nan
king. The basic trouble was diagnosed as unstable power 
supply sources. There were three sources of primary 
power available, as follows: 

1- 75-kw Diesel, 220-volt, 3-phase, 50-cycle. This 
source supplies the entire Embassy compound. 

2-City power, 380-volt, 3-phase, 50-cycle. This 
source was usually low. 

3- Army Type PE- 95- G gasoline engine generators, 
220-volt, 3-phase, 60-cycle and 220-volt, 1-phase, 60-
cycle. 

The Army Type BC- 779 ( S~1 per-Pro ) receivers have 
been found sui table for CW communication circuits, 
using the above power sources. However, they were too 
unstable for acceptable teletype reception. Stabilization 
of the local oscillator of the receivers with voltage regu
lators improved the situation somewhat but was far from 
satisfactory. 

The evenhtal solution to the problem of instability was 
to use an extra 0 5/FR Freguency Shift Exciter to convert 
the BC- 779's to crystal control led receivers. Since no 
crystals of the desired freguency were avai lable, it was 
necessary to hand-grind the crystals. W hen the crystals 
were ready, experimental rigs were tried un til an accepta
ble combination was obtained . Since incorporating the 
cr~sta l control feature, radio-teletype copy }las b~en .re
ceived over periods of severa l hours without read justmg 
the receivers. This has permitted the operator of the 
watch, who heretofore was almost constantly manning 
the teletype, to devote more attention to other important 
functions such as manning the ship-shore, air-ground, 

aircraft homing circuits, and answering the phone. This 
has g reatly improved the efficiency of the station. 

Briefly, the crystal control feature was accomplish~d as 
follows: The local oscillator tube (V-4) in the BC-779's 
and the reactance tube (V102) in the exciter were re
moved (Figure 1) . RG-58 jU coa.'<ial cable was used 
to connect the normal output of the exciter to the in
jection grids of the first detectors (V- 3) in the receivers. 
Crystals were ground to freguencies between the 2 and 
6 kc band as follows : 

C 1 
f operating freq. + 465 kc _ 200 kc 

rysta reg. = harmonic to be used 

As expected, the r-f tuning of the receivers was broad 
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and there were several harmonics injected other than the 
desired one. Also there was a sligh t decrease of sensi
tivity when the fourth harmonic was used. It was found 
practicable, because of the broad r-f characteristic, to tune 
the receivers to a point near resonance but between un
desired harmonics and then tune in the desired signal 
by varying the 200-kc oscillator in the exciter, maintain
ing tank circuit resonance in the exciter in the normal 
manner as though tuning for transmi tter use. The ad
vantage of using the 200-kc osci llator of the exciter is 
that temperature-controlled crystal stability is obtained 
with a tolerance of + 1 kc, allowing for frequency dis
crepancies in the local crystal andj or incoming signal. 

BUREAU COMMENT: ET Barton is to be congratulated 
on his initiative, ingenuity, and professional know-how 
in accomplishing this change in his eguipment with 
very meager facili ties and under adverse circumstances. 
It is g ratifying to receive such examples of improved 
electronic eguipment performance. 

FRF 
RECEIVER 
CONVERTER 

FIGURE I -A brief block diagram showing the 
changes mad e in order to provide an external stabi
lized oscillator to enhance the operational st a bility of 
teletype equipment at the office of the U.S. Naval 
Attache, Nanking, China. 

QDA HOIST-TILT PACKING 

The Commanding Officer of the Fred T. Berry 
( DD-858) recently reported a casualty to the Model 
QDA hoist-tilt mechanism (CMT-78~49) by the en
trance of sen water caused by the failure of the flax 

k. g (0 -350) in cold weather OIJerations. pac 111 
The Bureau of Ships investigated several types of 

k
. tl

1
nt would remain fl exible and pliable in low pac 1ng " 

t t Ir
es Two Standard Stock Item types of pack-empera l · 

. 
1 

the required characteristics. Therefore it is mg 1ave . 
ded that the followmg replacement packing he 

recommen . 
· ll d · ".rode! QDA egltlpment on vessels or)erat ing 1nsta e 111 Jn 

. 1 I nther areas: 1n co c we" 
l - Navy Specification 33Pl 2d, symbol 1300, Standard 

Stock Nos. 33- P- 28 1 0 to 33- P-2 380. 

2- Ramie fiber packing, symbol 1290, Specificat ion 
33P42, Standard Stock Nos. 33- A- 96--210 to 33- P- 96-

1300 inclusi\'C. 

Attention is called to the need for proper ~nsta ll ation 
of these packings. If the packing g land is d rawn down 
too t ightly when the packing is in itially installed it wi ll 
bind on the shaft and will shri nk because the lubricant 
will be sgueezed out. Conversely, if the g land is not 
drawn down tight enough the packing will not form 
a smooth bearing surface. 

VL I.B. CORRECTION 
H olders of NavShips 9 1177, Instruction Book for 

Radar Repeater Equipment Model VL, should make the 
following correct ions in the subject book: 

1- f igure 2- 20- connect upper end of R-4 12 to 
+ 220 volts. 

2- Figure 2- 42--changc value of R I 4 L from 1000 
ohms to 630 ohms. 

;;c 
m 
~ 
;;c 

0 
-t 
m 
0 

;;c 
m 
VI 
-t 
;;c 

0 
-t 
m 
0 



0 
w 
1-
(.) 

a:: 
I
V'> 
w 
a:: 

0 ,., 

MODEL SU 
U.S.S. Callao 

Field Engineer E. M. Ziolkowski of Fort Trumbull, 
Conn., reports the following: 

Excessive heating of the regulating transformer CSY-
301496 was reported. Inspection revealed that the trans
former was operating at a temperature of approximately 
180° F. with the radar in STANDBY. This transformer 
operates with a temperature rise of 60° C. loaded or 
without load, therefore tests were made to determine 
whether the excessive heating was caused by an overload 
or if the transformer itself was defective. 

A 0-25 ampere meter was inserted in series with the 
primary and with no load in the secondary the meter 
indicated about 20 amperes, which is approximately 
normal. The transformer was then checked for grounds 
and the capacitors which operate in conjunction with the 
transformer were tested. During the process of checking 
the capacitors, it was found that at some previous main
tenance operation only three capacitors were connected 
rather than four as recommended by the manufacturer. 
The fourth capacitor was re-connected and further tests 
were applied using a W eston Industrial Analyzer Model 
639 Type 2. The analyzer was installed in the secondary 
side of the transformer and the read ing indicated 1.4 
kw for radar in STANDBY and 1.8 kw for radar in 
OPERATE. These readings are in accordance with those 
fu rnished by the manufacturer. T he transformer was 
then checked for heating effects over a period of an 
hour or so w ith no load and full load applied. The 
temperature of the transformer during those tests was 
well within the l imits specified by the manufacturer. To 
further determine whether the transformer would op
erate normally over a long period of time the radar was 
operated for 24 hours. 

All aspects of this case indicate unfamiliarity with 
this type of transformer by the maintenance personnel 
involved. In th is connection it was recommended that 
the manuf acturer·s specification entered on the cover 
plate of the transformer and capacity housing be strictly 
adhered to. 

SP RADAR 
U.S.S. Macon {CA-132) 

Ship reported that after having spent several d ays on 
the SP installations, they were unable to get the antenna 
to rotate. In addition to non-rotation, the elevation sys
tem would not function. 

Investigation disclosed an 1800-ohm resistance to 
ground from the armature w inding output lead on the 
tra in ampl idyne. Further investigation· showed that the 
trouble was in the No. 2 brush. The insulating sleeve 
had a voltage breakdown, resulting in a burned hole 
approximately the size of a penny. The 1800-ohm resis
tance was caused by the carbon path across the burned 
spot. The amplidyne was disassembled and a new brush 
and insulating sleeve were installed wh ich corrected the 
trouble. 

The elevation servo system was causing a loud noise 
in the amplidyne indicating an extra heavy load on same. 
A check revealed a low reading on the elevation drive 
motor armature. Disassembly of the motor revealed the 
armature was burned beyond further use. All of the in
sulation on the armature wires had been burned off. A 
new motor was install ed and the SP was again in an op
erating condition. 

VK REPEATER 
Field Engineer R. L. Hinchey of the Philadelphia 

Naval Shipyard reports the fo llowing deficiencies and 
work done to correct same: 

U.S.S. Carpenter (DDK-825) 
A condition of jittery sweep was observed between 

180° and 270° . The gear train was removed which con
nects the slewing motor, sweep resolver and the 1CT 
synchro in the servo follow-up assembly. The gears were 
cleaned with carbon tetrachloride and reassembled. The 
trouble was then found to be a slight binding on the 
support for the bearings of the idler gear. This i ~ler 
gear has two bearings which are held in the bean ng 
support with two screws. Loosen ing the bottom .screw 
removed the binding effect in th is gear train. Sun d ar 
troubles have been cxe:rienccd on other units o f this 
type. 

Cursor line was observed to be 180o out of phase 
w ith the sweep. Trouble corrected by removing the 
cursor dial and rotating 180° to align. 

New 
~ 

Bo0ks 
The BuSHIPS ELE~TRON of September 1949 contained 

a list of all instruCtiOn books distributed from 1 Sep
tember 1947 to 1 June ~949. The April 1950 issue of 
ELECTRON contained a ltst of all instruction books d is
tributed from 1 June .1949 t~ 1 January 1950. The fol
lowing pages list all Instruction books distri buted from 
1 January 1950 to 26 May 1950. The key to the abbre
viat ions appearing under "Edition"' appears below. 

Supplementary lists will be published in BuSHIPS 
ELECTRON at regular intervals, as additional instruction 
books arc distributed. 

Abbrr· I Abbrr· I ::iatio, Editio11 : •illlio u Edition 

c Commercial MH Maintenance 
Publication I !Handbook 

Ch. Change MI Maintenance 

CI Complimentary 

I 
Instructions 

Instruct ions OH Operators 

DB Descriptive 
I Handbook 

Booklet p ,Preliminary 

field Change Instruction Book 
rc 

!Revision Sheets 
f CB 

f-ield Change RS 

I JB 

Bulletin 

I Instruction 
Book 

IH lnst,d lation 
H.tndbook 

IS Instruction 
Sheets 

M odel 

AM-2 15/ U 
AM-2 15/ U 
Al\-f- 229/ UP 
AN/ BOC- 1 
AN/ FGC- s 

s Supp lement 

SP 
1
s pare Parts 
Catalogue 

T !Temporary 

TM 1Technical Manual 

<· limiteJ Quantities 

Sbort Title 

N AVSH IPS 900,995 
NAVS HIPS 98 16\ 
NAVSHIPS 9 1256 
NAVSHI PS 9 1178 
NAVSHIP 91265(A) 

Edition 

T- 1 
FC ::1 
JB 
T- 1 
JB 

Model 

.AJ.'-J/ FRT- 14 

AN/ FRT- 14 

AN/ GMQ-2 
AN / GRC- 13 
.AJ.'J I S l\ !D- 1 

(XN-1 and XN-2 ) 
AN/ SPS-6 
AN/ SPS-6 
AN/ SRA-3 
AN/ SSQ-T- 1 
AN/ TPS- 1B 

(XG- 2) 

AN/ TPS-IB 
AN / UDR-7 
AN/ UMQ-3 
A1 / UPA- Tl 
AN/ UQR- Tl 
AN/ URA-5 T-1 
AN-URR- 13 
BC-624 
BC-625 
CHZ-6oACY- l 
CP-38/ UD 
CV-1999~ 
CV-49992 

DBN 
Jl\1- 4/ PD 
JM-7A/PD 
U l- 18 
LX- 1 
tX-2 
Mark Ill 
l\ IE-2/ U 
l\ IE- 6A/U 
i\IX- 56 1A/ TBS- 1B 
l\lX-735/ l\IR } 
l\fX- 735A/ i\ IR 
l\lX- 7% / l\IR 
OC- 1 I S. OC-2/S, 

OC-3/S 
oz 
PP- 380/ U 
PU- 151 / U 
QHC 
RB0 - 2a 
ROO- a 
0 - 2 

S0 - 8 
·n-.> 

R- 6 

Short Title 

N AVSHIPS 9 1318 
(Vol. 1) 

N AVSH IPS 9 1318 
(Vol. 2 ) 

N AVSH IPS 98 164 
N AVSHJPS 9 1235 

NAVSHIPS 9 1211 
NAVSHIPS 98 158 
NAVSHIPS 98 16 1 
NAVSH IPS 9 1292 
NAVSHIPS 9 1301 
NAVSHIPS 98 138 
NAVSHIPS 98 156 
NAVSHIPS 9 1246 
NAVSHIPS 9 1279 
NAVSH JPS 91194 
NAVSHIPS 9 1285 
NAVSHJPS 9 1225 
NAVSHfPS 9 1270 

N AVSHIPS 9 1262 
NAVSHIPS 9 1029(A ) 
NAVSHIPS 98 173 
N AVSHIPS 900,781 (A) 

NAVSHIPS 91033(A) 
N AVSHIPS 9 1227 
NAVSH IPS 91277 

1AVSHI PS 9 11 30 
N AVSHIPS 91233 

NAVSH IPS 9 1269 
NAVSHIPS 91 209 

NAVSHIPS 91 3 16 

N AVSH IPS 91151 

NAVSHIPS 9 127 1 
NAVSHIPS 9 1226 

AV HIPS 9 1186 
NAV ' HI PS 91290 
NAVSHIPS 9 1289 

AVSHIPS 9 119.\ 
NAVSHIPS 91219 
NAVS HIPS 90<>.539 

AV H IP 900,989 

Edition 

CJB 

C JB 

FC :;1 
JB 

JB 
FC ::s 
FC ::1 5 
JB 
JB 
FC ::8 
FC ::10 
IB 
IB 
IB 
IB 
T emp. Core. 
JB 
SIG M-8 
SIG l\f-8 
JB 
JB 
FC ~1 
Temp. 
Corr. 
T-1 
SIG l\ l-8 
Ch. 1 
T- 1 
IB 

IG l\1- 8 
Ch. l 
JB 

IG l\f- 8 
JB 
JB 

C Sup. 

T- 1 
SIG l\1-8 
I B 
JB 
JB 
lB 
IB 
JB 
IS 
T- 1, 
T-2 . 
T-3 
T- 1. 
T - 2, 
T-.\ 
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M odel Short Title Edi1ion Model Short Tit:J Edition 

ss SHIPS 335 Ch. 1 TV-3/U N AVSHIPS 91254 IB 
ss SHIPS 335 Ch. 2 VL NAVSHIPS 91177 IB 
ss NAVSHIPS 98119 FC ;;1o X-VK NAVSHIPS 98 151 FC ;;3 
ss NAVSHIPS 98142 FC !: 12 Cable Fabrication NAVSHIPS 91297 c 
su AVSHIPS 98171 FC :;42 Consolidated-N ier Mass 
su SHIPS 313 T- 1 Spectograph NAVSHIPS 9 1288 c 
SU- 1 NAVSHIPS 900,882 T-1 Shop Practice NAVSHIPS 91298 c 
SU- t NAVSHIPS 98172 FC ;:42 Spectrophotometer NAVSHIPS 91 311 IB 
TDZ-a NAVSHJPS 91284 Comp. Training Manual 

IB on Antennas NAVSHIPS 91 296 c 
TDZ NAVSHTPS 900,809 Ch. 2 Trajectory Display 
TEG-1 - T-4 NAVSHIPS 91167 Temp. System for the 

Corr. Amphibious Assault 
TS-I86A/ UP NAVSHIPS 91205 T- 1 Teacher NAVSHIPS 9 1302 IB 
TS-239AIUP NAVSHIPS 91148 lB 60089 SIG M-8 
TS-611/ FG NAVSHIPS 91237 IB 

MODEL 50-6/-10 
ANTENNA FAILURES 

From fleet reports and inspection by Bureau of Ships 
representatives, it has been determined that certain defi

c iencies exist in the design and construction of the 

Model S0-6/-10 radar antenna, Type CRP-66AMP. 
It has been fou nd that after a short period of service, 

the Garlock duplex oil seal permits oil leakag e from the 

lower drive gear case into the waveguid e. In some cases, 
inspection prior to installat ion of the antenna has re

vealed misa lignment and improper meshing tolerances 
of gears in the drive gear assembly. Also revealed, was 

improper fasten ing of secu ring nuts and screws in the 
antenna pedestal. In one particula r instance, the lock 
nut and lock nut washer on the lower end of the drive 

spindle were fou nd to be loose because the lingers of 

the lock nut washer had not been pressed into notches 

of the lock nut itsel f. This was a very crit ical situation 

in that had the antenna been installed without inspec

tion and correction, both the lock nut and the lock nut 

washer would have spun off and dropped into the 
rotary joint beneath it. 

In order to correct oil leakage, the Bmeau of Ships 
has ordered procurement of an improved type, Reich, 
oil seal which wi ll soon be d istributed to activities con 
cerned as a field change, and will replace the presently 

installed oil seal. To correct other deficiencies as noted, 

installation activities will be required to conduct a thor· 

ough examination of the antenna pedestal and its drive 

mechanism prior to new installations. It may be neces

sary in some instances to manufacture a new gear, in 

order to produl e proper meshing and al ignment in the 

gear assembly. 
The SO 6/ 10 instruction book (NavSh ips 900, 860 ) 

specifics a Cjuantity of three quarts of Navy Type Num-

ber 9 110 oil for lubrication of the main gea r box in the 
antenna pedestal. By recent tests, it was found that this 

quantity is not enti rely sufficient to properly lubricate 

a ll gears and bearings, and it is necessary, t herefo re, that 

the amount be increased to four quarts. It further has 
been determined that the Number 10 oil, due to its light 

\veight, has a very low consistency in warm weather, 

and it is requi red that Number 20 oil be used in lieu of 
Number 10 for other than extreme cold weather. It is 

intended that the changes in quan tity and weig ht of oil 

be applicable to all equipments, including those already 
install ed. 

Personnel responsible for the maintenance of the 

S0-6/-10 equipment are advised to make f requent 

inspections of the gear assembly box to ensure that a 

suffi cient oil level is mainta ined at all times and that 

gears are functioning smooth ly. Ei the r noisy antenna 
rotation , reduction in maximum ranging d istances, or a 

combination of both, arc the usua l symptoms indicating 

troubl es within the antenna p~destal. 

Pending receipt of the improved type, Reich, oil seal, 
maintenance personnel a rc ad vised to rep lace the present 
oi l seal with one of the same type from equipment spa res 

as a temporary measure to preven t o il leakage in to the 
waveguide, should it exist. O il leakage can eas ily be 

determined by the removal and inspect ion of the uppe r

most section of the waveguide. Evidence of improper 

gear functioning wi ll requi re replacement of gears where 
necessary. 

It is requested that the Bureau of Sh ips be advised 

immediately of any difficul ties experienced in the opera
tion of the subject equ ipment. Report should he d irected 
to the attention of Code 983. 

~~·- · 

~~ 

STORY 0 

This is a picture of a successful man. He has succeded in reducing 

his maintenance troubles and has helped the Bureau of Ships improve a part of 

his electronic equipment. Confronted with a part failure, he forwarded a com

plete Failure Report to the Bureau. The trouble was analyzed and an improved part 

designed. The result: a better part and one less maintenance problem. This kind of 

success story helps strengthen electronics defense. \ 




