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Remove the can on the step motor side of the Bearing 

Con trol U ni t, disconnect the external cabling to terminals 

214 and 215 on E-1410, remove the marker number strip 

on E-14 10, and remove the second screw in the Jones 

strip at terminals 214 and 215. N ext lift up the Jones 

strip soldering busses on 214 and 215 and reverse them. 

Replace screws and marker strip and reconnect the ex­

ternal cabling. D o not reverse the external cabling to 

214 and 215. 

With a pencil , write "4 and 5 ok' ' on the inside of the 

cover so that the work will not be duplicated. Then 

replace the cans on the Bearing Control Unit. 

- Rtqtheon 

Maintenance of Electrolytic Capac it ors 

The following information appears in the preventive­

maintenance section of the new SV-1 Instruction Book 

Ships 341. T echnicians should make use of th is 

tion in the servicing o f any electronic equipment con­

taining electrolytic capacitors. 

All electrolytic capacitors should be rep laced afte r a 

period of 3V2 ye3,4s from the date of manufacture, which 

is usually stamped on them. If a rectifier unit is not 

heing used in service it should be operated for a period 

of at least one-half hour every 18 months to restore the 

fi lm on the plates. Since an electrolytic capacitor not 

to a vo ltage fo r more than 18 months may be 

rumed, the technician should remove these capacitors in 

spares and connect them across 300 volts for at least 

one-half hour every 18 months. T he positive terminal 

of the capacitor should be connected to the positi ve: 

polanty of the supply. This terminal is marked positive 

or With a red dot. Note the voltage rating on other than 

high-voltage capacitors so that the process of restoring 

the: film does not ruin a low-voltage unit, and apply a 

'oltage not greater than the rated voltage. 

- If/ est em Electrir. 

TS-35A/ AP SIGNAL GENERATOR 

Since its fi rst appearance in the fleet several 

have been made on the TS-35A j AP Signal 

both by field modifications and by design cl1anges incor­

porated at the factory. The more important of these 

design changes, together with certain changes in the 

operation of the set, are of particular importance to the 

technician·. It is suggested that this information be in ­

corporated in the instruction book (Ships 339) which 

accompanies the TS-35Aj AP. 

Power Supply Regulating Range A djustment: In 

having serial numbers lower than 103, R-105 is a fixed 

320-ohm resistor and the sets as delivered regulate for 

a-c inputs from 105 to 125 volts. In a few cases replace­

ment of the 2K25 tube may shift this regulating range 

slig htly and no field adjustment of regulating range was 

provided. In sets having factory serial numbers f rom 

103 to 1999 inclusive, R-105 is a 250-ohm adjustable 

resistor and is supplemented by a fixed 100-ohm resistor 

R-180 and a switch S-llO. T he circuit arrange(\lent is 

shown in the figu re. R-105 is adjusted at the factory 

and fi eld adjustment is not recommended. Switch S-llO 

should be in the H IGH position (open) on a-c line 

vol tages above 115 and in LOW position (closed ) for 

line voltages below 11 5. 

Stabilizing the OsciJJator Freque11cy A djus/me/11/1) 

W hen the cavity tuning ot a 723Aj B or 2K 25 tube has 

been readjusted to make a large change in frequency, 

mechanical stresses in the metal shell may cause f re­

q uency drifts unless these stresses are re lieved by flexing 

the tube bows several times around the point of desired 

adjustment. T his is not necessary for small readjust­

ments, but when a major change in frequency is made 

the procedure g iven below should be followed after 

the desired frequency has been found by adjustment 

of the control setting in accord ance with the instruction 

·book: 

T he setting of the FREQ control which gives the 

desired f requency is designated "setting A" . T urn 

fREQ control about five full turns clockwise and back 

again to "setting A" . Turn FREQ contro l about five 

fu ll turns counter-clockwise and back again to "setting 

A" . Repeat this procedure, but make only four turns 

in each direction. Continue th is process making th ree 

turns, two turns, and one tu rn in each di rection . Re­

check the frequency and make any small read justment 
rec1u ired. 

Freque11cies outside 8500-9600 i\1egaryde Ra11ge: The 

f requency meter calibration card on the panel of 

TS-35 Aj AP appl ies only when the input 

between 8500 and 9600 Me, and false results may be: 

obtained if a frequency outside this range is int roduced. 

T he: rc:ason for this is that the calibration is based upon 

adj usting the length of a coaxial li ne in the frequency 

- eter to 15 quarter-wavelengths of the applied fre­

but the line will resonate also at other odd 

numbers of quarter-wavelengths such as 13 o r 17. For 

example, a frequency of about 9860 megacycles will 

g ive a 17 quarter-wavelengths resonance ind ication at 

the same frequency meter sett ing as the 15 quarter-wave­

length ind(cat ion for 8 500 megacycles. T h is would be 

mistaken for the latter frequency on the basis of the 

calibration card . 

In general this wi ll cause no d ifficu lty in transmi tter 

frequency measurements since the correct f requency is 

usually known within about 75 Me. W hen adjusting 

the frequency of Signal Generator TS-35Aj AP, the 

frequency range of some 2K25 tubes is so great that the 

caution given in the instruction book (Ships 339, Sec. 

2, Par;. 5h) in exceptional cases may not be sufficient to 

avoid a false frequency adj ustment. To avoid a possible 

false setting, the oscillator setting should be somewhere 

within the 8500-9600 megacycle band before starting 

the frequency adjusting procedure given in the instruc­

tion book. This can be assured by first setti ng the 

FREQ control in its maximum counterclockwise posi­

tion, and then rotating it 17 turns in a clockwise direc­

tion. O bviously this step will not be required for small 

o f f requency or if it is known that the 

Arrangement fo r adjflsting power supply regflltlt:ng 
ra11ge in TS-35Aj AP units. 

control setting has not been moved outside the 8 500-

9600 megacycle band since the osci llator was last used. 

Numerical Frequency V alues 011 Calibration Card: On 

units having serial numbers above 999 the f requency 

meter cali bration chart shows actual frequencies instead 

of the arbitrary letter symbols formerly used . Steps re­

qui red to convert lette r symbols to f requencies o r fre­

quencies to letter symbols are un necessary when f re­

quencies are shown directly on the chart. 

Cord CX -790j U: A ten- inch power cord was fur­

nished with sets having serial number 850 and above. 

T his cord serves as an adapter when operating power 

the TS-35 Aj AP is obtained from an ordinary com­

mercial 11 5-volt power source. O ne end is equipped 

with a standard parallel-blade plug cap ( H ubbell No. 

7057) and the other end is equipped with an AN-3102-

22-l OS receptacle which fits the AN-3106-22-l OP four­

prong male plug on power cord CX-1 28j AP. 

lVIeamrement of Receiver Effective Sensilivity,­

A itemate Method: Section 2 paragraph 9a and figure 

2-9 of Ships 339 describes a method o f receiver sensitiv­

ity measurement using a "class A" oscilloscope in \vhich 

the test signal strength ·is adjusted to g ive a signal-plus­

noise pattern twice as great in amplitude as the noise 

pattern. An alternate method preferred by some opera­

tors is to adjust the signal to g ive a signal pattern just 

barely d iscernible above the noise pattern. If the 70-db 

attenuation in the sig nal generator is not enough to d o 

this the signal can be atten uated further by means o f a 

calibrated cord or attenuator inserted between the signal 

generator and the receiver. A 10-db reduction can also 

be obta ined by adjusting the output to 0.1 mill iwatt 

(mete r reading of 10 instead of 100) . 

Whether the barely-discernible pattern or the double­

height pattern is used must be taken into account in 

judging the result of the measu rement, since the d iffer­

ence between results obtained by the two measurements 

is of the order of 8 db. T he barely-discernible pattern 

method had some advantage in that the results are more 

nearly comparable with measurements made with echo­

box test sets. 
-BeLl Labs. 

* 
SR/ SRa RECEIVER ADJUSTM ENT 

When the r-f tubes (V-201, V-202, and V -203 ) in 

the Monitor Receiver a re replaced it may be observed 

that the perfo rmance of the receiver d rops below normal. 

It has been found that when these tubes are replaced it 

is necessary to readjust the trimmer capacitor C-207 on 

the r-f sub-cl1assis. Th is is particularly true when a type 

2C40 is substituted for a type 446A. 

U sing the echo response on the Monitor Scope as a 

tuning ind ication, adjust C-207 with a non-metal lic tun­

ing tool. Rock the receiver tune control "F" con tinu­

ously during the: adjustment to keep the echo response 

maximized. 

The change required in the tracking adjustment is 

usually relatively small for equipments in the yellow­

greell band , and the improvement in performance may 

not be too noticeable. For those sets in the blfle band. 

however, the change may improve the performance by 

as much as 2: l in some instal lations. 
-E.F.S.G. 

* 
Prompt submission of the Signal Equipment Failure 

Report used by Marines is essent ial to accomplish 

prompt correction of a defect in Marine Corps signal 

gear. 
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WIRING CHANGE IN MK 29 RADAR 

Reports and requests from the field for replacement 
parts indicate that excessi-,e wear is occurring in the 
aided-tracking section of the range uni t in the Mark 29. 
The wear shows up in scoring of the variable-speed drive 
ball as well as in the integrator disc and associated gear­
ing. A g reat deal of the wear occurs when the Time 
Constant control knob is set at zero range rate, where­
upon the unit operates continually with no output. 

At present the aided-tracking motor B-501 may run 
in either the ''operate" or "standby" condition of the 
radar. The following change is recommended to cause 
the motor to run only in the "operate" condi tion. The 
Bureau of Ordnance requests that all ships and activities 
having installations of Radar Mark 29 Mod 2 effect the 
wiring change as follows: 

In junction box CW-62090, remove lead 0-BK from 
terminal T-1618 and connect it to terminal T-1 620 in 
the same box. (This lead mns from range- rate motor 
B-201 in the range rate unit to the junction box.) Other 
leads to these terminals are to remain as before. 

. Upon completion of this change it should be recorded 
111 the instruction book used with the equipment and 
reported to the Bureau of Ordnance (code RE4F) by 
postcard. 

- W,estem Electric. 

* 
SPARK WHEEL_REMOVAL ON SL 

Reports from the field indicate that considerable 
trouble has been encountered by inexperienced personnel 
111 attempting to remove the spark wheel from the SL 
radar equipments. In order to avoid unnecessary work 
and possible damage to the equipment when removing · 
and replacing th is component, it is suggested that techni­
cians foll ow th is procedure: 

To loosen the motor shaft nut it is necessary that the 
spark wheel assembly be prevented from turning. To 

prevent this natural tendency to turn requires patience 
and the correct method of blocking the assembly. DA 
not block on the spark wheel pins because they are ve~ 
brittle and will snap off when pressure is applied to the 
nut. Use a double open-end wrench with 5j l6" and 
13 / 32"-openings. Place the larger opening of the 
wrench on one of the round bars that support the sta­
tionary electrode assembly. Engage -the smaller opening 
of the wrench with one of the hex nuts in the outer row 
on the spark wheel. 

Ordinary methods of applying pressure oftentimes 
fail to accomplish the removal of the wheel after the nul 
has been removed. To meet this situation a wheel puller 
has been devised. This consists of a piece of steel or 
brass approximately ~" thick, 1" wide, and 2 Y2" long. 
Three holes are drilled as shown in the figure. The center 
hole is drilled and tapped for a # 10-32 brass screw. An 
alternate method is to use a nut through which the center 
screw is screwed, thus accomplishing the same purpose­
applying pressure on the center of the motor shaft. The 
two outer holes are a loose fit for the # 10-32 screws. 

To use the wheel puller, first remove two opposite 
screws that hold the spark wheel to the hub. Then 
screw the two 2~" screws of the wheel puller into these 
~crew holes. The exact depth the screws are inserted is-> 
not critical but the puller plate should be parallel with -­
the wheel so that the wheel will have no tendency to 
bind when pressure is applied. The final step is to screw 
in the center screw, putting pressure on the center of the 
t:Jotor shaft until the spark wheel is pulled off the shaft. 

k J..::---1 k,---1 16 '"l 

- 117estem Electric. 
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OPPOSITE SCREWS 

Echo Box Data 
There may be technicians in the fleet who are in doubt 

as to what echo box should be used with their particular 
radar. Although it may be possible to use a certain echo 
box with several models of radars, the following list 
indicates the correct box to be used with the equipments 
listed. 

Table /-Preferred TJ'pes of Tuned Ecbo Boxes for Use Witb Sbipboard Fire Control Radars 

TUNED TUNED 
MODEL ECHO BOX NOTES MODEL ECHO BOX NOTES 

i\Iark 4 
ta-rark 8 Mod 2 
\~[ark 8 Mod 3 

Mark 12 and 
Mods 0 to ..J. 

OBU Series 
TS-311A/ UP (or 
TS-3 11 / UP) 

TS-3-!9/ UP 

Mark 12 Mod 0 TS-311A/ UP (or 
TS-311 / U P) 

Mark 20 Mod 0 TS-9 1/ TPS-1 

Mark 20 Mod 1 TS-1 72/ UP 

Mark 22 TS-62/ AP 
Mark 25 Mod 2 TS-62/ AP, 

T S-2 18/ U P, and 
TS-3 11 A/ UP 

Obsolete 

Uses Mark 13 Mod 0 
Antenna and ST An­
tenna. 
Production to begin in 
February as a retro­
active field change. 

Marine Corps (trans­
portable). 
Marine Corps (Mobile 
land vehicle). 

Due to broad band 
there is a port ion of the 
frequency band not cov­
ered by these 3 tuned 
echo boxes. 

Mark 26 
Mark 27 
Mark 28 Mod 0 
i\'lark 28 Mod 2 
Mark 28 Mod 3 
Mark 29 Mod 2 
Mark 34 Mod 2 
Mark 34 Mod 3 

Mark 34 Mod 4 

Mark 35 Mod 2 

M ark 39 Mods 
0 to 3 

OBU Series 
OBU Series 
OBU Series 
OBU Series 
OBU Series 
TS-62/ AP 
TS-311/ U P 
TS-311A/ Up (or 
TS-311/ UP) 
TS-3 11 A/ UP (or 
TS-311/ UP) 
TS-62/ AP, 
TS-218A/ U Panel 
T S-311A/ U P 

T S-218A/ U P (or 
TS-2 18/ U P) 

Due to broad band 
there is a port ion of the 
frequency band not cov­
ered by these 3 tuned 
echo boxes. 

RADAR 
MO~EL 

Table Il-Preferred Types of Ttm ed Echo B oxes for Use With Sbipboard Search Radars 

RADAR 

SA Series 
SC and SK 
Series 
SO Series 
Sf' Ser ies 
SG to SG -le 
SG-.3, SG-..J. 
SJ Series 
S L Series 
SM Series 
(SOa, SO- l , 
S0-2, S0-8, 
S0-9, S0-13) 

.M)-3, SO-..J. \\..., 

ECHO BOX NOTES MODEL ECHO BOX NOTES 

OAA-2 
OAA-2 

OA0-1 
OBU Series 
OBU Series 
TS-275/ UP 
OBU Series 
OBU Series 
TS-270/ UP 
OBU Series 

T S-21 8A/ AP or 
TS-218/ UP 

Built in Echo Box type 
-1-J.AAT is not suited for 
comparison of va rious 
S0-4 's as is the 
TS-21 8A/ AP or 
TS-2 18/ AP. 

S P 

SR, S Ra , SR5 
SR-3, SR-6 
SR-2, SR-'~ 
SS, SS- 1, ST, 
STa ST-l 
su, 'su-1 

S\·, S \ 'a , SV-1 

sx. 

T S-270/ UP 

OAA-2 
Built in 
Built in 
TS-3 11A/ UP (or 
TS-3 11 / U P 
TS-218A/ U P (or 
TS-218/ U P) 
C\\'-1-lA BG (in 
RF package or 
TS-275/ C P) 
T S-270 10 [' and 
T S-275 t l -P 

T S-270/ UP is more de­
pendable than the i\ Iar­
a thon tuned echo box. 

T S-270 is in prod uct ion 
T S-27 5 / L'i' is beginning 
production. 
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NAVY TYPE NUMBER INFORMATION 

for the past few years the Bureau of Ships has been 
conducting a Parts and Spare Parts Survey. This survey 
consisted of analyzing all rad io, radar and sonar equip­
ments purchased by the Navy since 1939. Trained Naval 
personnel, supplied by the Electronics Field Service 
Group, performed the field work, visiting electronic 
manufacturer's plants and obtaining complete electrical 
and mechanical data covering 26 different types of com­
ponents that are ordinarily assigned Navy type designa­
tions. This information was sent to the Bureau, and has 
been prepared for publication in the following manner: 

!-Supplemental or revised parts lists for instruction 
books covering the more popular equipments that will 
be maintained by the Navy for peacetime use. These 
supplemental parts lists include all of the Navy type 
numbers assigned as the result of the Parts and Spare 
Parts Survey and will be d istributed through the Vl\,fious 
Electronic pools. 

The following is a list of revised parts lists which are 
now being printed : 

RBO 
RB0-1, 2 

BM-BO 
BN 
DAE, DAE-1 , DAE-2 
NMC 
QJB 
RBA, -1 , -2, -3 

RBG, -1, -2 

RBK-1 to -14 
RCH 
RCK 
TCS thru TCS- 5, -7, -9 thru -12 
TCS-6 
TCS-8 
TCZ 

2- Master catalog sheets showing all electronic com­
ponents, if assigned Navy type des ignations, arranged 
by Navy type number. These master catalog sheets wi ll 
include as many of the 26 common types of components 
as is possible. The sheets will be ararnged by component 
and will include a cross index showing manufacturers 
part number, Electronic Supply Annex stock number and 
Aviation Supply Office number. The main section of the 
sheets will include listings of the components showing 
dimensions, electrical data and illustrations. These lists 
will be distributed direct to all sh ips and shore activities 
concerned with electronic equipments. 

These sheets will not all be published at once. T he 
first g roup wi ll consist of descriptions of three classes of 
components and will be distributed in a loose-leaf binder 
bearing the title '"List of Electronic Components ar­
ranged by Navy Type Numbers (NavShips 900,11 3). 
Other classes wi ll be printed and distributed later and 
upon receipt can be inserted in the binder. 

Comments from the field on the above publications 
will be appreciated. 

PUBLICATIONS 

DOWNGRADED 

• The Bureau of Ships has completely reviewed its elec­
tronics publ ications in view of recent security d irectives 
and as a result has downgraded many of them. These 
new classifications are officially established in a letter to 
all Ships. and Stations identified by the fi le " Security-4 
EN 28j A2-ll Serial 993b-24" . 

A large number of the publications which were for­
merly rest ricted or confidential are now unclassified. It 
is hoped that these security reduct ions will make it easier 
to handl e and use them. However, according to the 
present Bureau policy, it is still not permissible to issue 
personal copies of any of these publications even though 
they are unclassified. 

The fa llowing is a list of publications issued by the 
Bureau together with the short title, classificat ion (recent 
changes indicated by the sign t ) , and a list ing of t~ 
type of activities to which the publications are furnishe<i: 
Activities requiring any of these publications may obtain 
them by writing the Bureau of Ships. 

Short Title Name Classification Distribut ion 

~~============================== 
NavShi ps 943-02 

Na, ·Ships 903-5 

NavShips 903-6 

Na,·Ships 903-7 

NavShips 900,008 

Na,·Ships 903-9 

_ iavShips 900,011 

Na vShips 900,0 12 

NavShips 900,013 

NavShips 900,0 14 

NavShips 900,0 16 

NavShips 900,017 

N avShips 900,020A 

NavShips 900,021 

~avships 900,022 

~ 
NavShips 9C0,023 

Na vShips 900,024 

NavShips 900,025 

NavShips 900,026 

NavShips 900,028 

NavShips 900,029 

NavShips 900,031 

NavShips 900,038 

NavShips 900,C39 

NavShips 900,041 

NavShips 900,042 

NavShips 900,C43 

NavShips 900,045 

NavShips 900,046 

NavShips 900,047 

NavShips 900,048 

~vShips 900,049 

\\. 7avShips 900,050 

Prediction of Sound Ranges from Bathy- C 
thermograph Observations 

i\,licrowaves and Waveguides U t 

S.-\ Instruct ional Diagrams Ut 

The Klystron Ut 

Radio Frequency Transmission Lines Ut 

SC/ SK Instruct ional Diagra ms Ut 

Radio and Sound Bulletins-Quarterly­
Issues 1 to 18 Superseded 7/ 1/ 45 by BuSh ips 
Electron 

Elements of E lectricity a nd Radio 

Timing Circuits 

Instructions for the Operation of SO Series 
Radars 

Rada r E lectronic Fundamentals 

Radar Sy~tem Fundamentals 

Communica tion Equipment i\ la intenance 
Bulletin- monthly 

Instructions for the Operation of SA Radar 

Radio Installation Bullet in-published 
weekly 

Sona r Equipment Log 

Ha rbor Detection Bulletin 

Sona r Bulletin pub. monthl y 

i\ laintenance Manual for QCS, QCS-1, 
QCT, QCT-1, QCQ-1 , QC R- t 

iVI icrowave T echniques 

Ins tructions for the Operation of SF /SF- I 
Radars 

Advance Base T eletype Insta llation and 
l\ la intena nce Practices 

Impedance and Admittance Di~grams for 
T ransmission Lines and 'vVavegllldes 

Radio Equi pment Log 

Instructions fo•· Operat ions o f SA2-PPI 
Radar 

iVIa intenance Ma nua l for \VEA-2 

i\ lain tenance Ma nua l for J P-1 / -2/ -3 

l\ laintenance Manual for \VCA / V•/CA- 1 

Maintenance Manual for QCQ-2 

:\laintenance Manual for BD! 

SeiTo-Synchro Block Diagra ms for Ship­
boa rd Radar Equipments 

SF / SF-I Inst ructional D iagrams 

Ins tructions for Operation of S.'\2- PPI with 
J F Recei , ·cr 

R 

Ut 
Ut 

Ut 

Ut 

Ut 

R 

Ut 

R 

R 

R 

R 

Ut 

TJt 

Ut 

u 

Ut 

R 

U t 

Ut 

Ut 

Ut 

Ut 

R 

R t 

Ut 

t Indicates recen t change. 

To a ll surface vessels ha ving sonar gear. 
A/ S Schools and other A/ S activities 

To la rger ships, schools, and ma intenance 
activities 

T o ships having SA Radar, schools and 
maintenance activities 

To all sh ips and schools 

T o la rge shi ps, schools, a nd maintenance 
activ ities 

T o ships having SC/ SK R adar, schools, a nd 
maintena nce activities 

T o a ll activities concerned with rad io 

To la rger ships and to schools 

To rada r equipped ships, advanced radar 
schools, a nd ma intenance activit ies 

T o EO'~ for issue to ships having SO Radar 
and to schools 

To a ll sh ips ha ving radar a nd to shore ac­
t ivit ies concerned with rada r t ra ining, in­
sta llation o r ma intena nce. 

Same a s NAVS I-I I PS 900,016 

To all ships (except la nding craft ) T ype a nd 
Force Comma nders, a d vance bases, a nd 
major shore ac:tivities 

1 o shi ps having SA Radar and schools 

T o installation activities only 

T o a ll ships having sonar 

To a ll Harbor Detection Units, EO'S and 
ha rbor defense schools 

To a ll sonar equipped ships, main tenance 
act ivities a nd schools 

T o a ll ships havi ng the equipment 

To laboratories, advanced materia l scho0ls 
a nd principal ma in tenance activit ies 

Ships ha ving SF rada r and to schools 

T o advanced bases 

T o laboratories, schools and EO's 

T o a ll sh ips a nd stations on t he ba sis o f nne 
for each radio space 

T o a ll SA-2 equipped shi ps 

To all sh ips having the eq uipment 

T o a ll sh ips having the equi pment 

T o a ll sh ips ha,·ing the equipment 

T o a ll sh ips having the equipment 

T o a ll ships having the equipment 

T o main tenance act i,·it ies, repa ir ships, 
tenders, and schools 

To ships ha,·ing the equi pment a nd 10 

schools 

T o a ll shi ps ha ' ' ing the C'q u ipmc nt 
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Short Title 

::\TavShips 900,052 

::\avShips 900,055 

::\avShips 900,056 

::\TavShips 900,060 

::\avShi ps 900,062 

::\a vShips 900,065 

::\avShips 900,069 

::\avShi ps 900,070 

::\avShips 900,071 

::\a,·Shi ps 900,0i-! 

::\avShips 900,075 

::\avShips 900,076 

::\avShips 900 ,080 

::\avShips 900,08 1 

::\avShips 900,082 

~avShips 900,08-1: 

::\avShips 900,085 

::\avShips 900.086 

::\avShips 900,095 

::\avShips 900,096 

XavShips 900,097 

::\avShips 900,099 

XavShips 900, 100 

::\a vShips 900,101 

::\avShips~900, 102 

::\avShips 900,1 0-1-

:--:a,·Ships 900,105 

S hi ps 2-1-2:\ (a nd 
S upplement :\o. 2) 

S hi ps 27 S 

S hi p;, 2i 8 

O p 1303 

:\a ,·Shi ps 900 ,-l-1 -1-

:\avShips 900,-1-15 

:\Tame 

:VIecha nica l Shock 

\Vorkbook for Predictio n of Maximum Echo 
Ranges 

Inst ruct ional Radar D iagrams SGa / SG-1 

Loran Tra nsmi t ting Station l\lanual 

Prototype Radar Bea con Q uo nset Hut In­
sta llation 

Radar Equipment Log 

C se of S ubmarine Bathy thermograph Ob­
sen ·atio ns 

Hera ld Ranges 

SO Series :VIain tena nce Handbook 

Installatio n a nd :VIaintenance o f S ubmarine 
Cable fo r U.E.P. System of Harbo r Detec­
t ion 

Catalogue o f Elec tron Tube T ypes 

\ 'F Operation 

R emoving the Mystery from the AN No­
menclature 

In sta llatio n a nd M a in tena nce o f T ra nsmis­
s ion Lines, \Vaveguides, and Fit t ings 

SL-a/ SL-1 Instructio na l D iagra ms 

Installatio n a nd :vraintenance of Submarine 
Cable fo r U.E. P . Net Gate D etection Uni t 

1\otes o n Servicing Radio and Sound Equip­
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Distribution 

T o manufactu rers 

To ASW Tra ining Activities 

T o a ll ships hav ing the equi pment 

T o activities concerned with Loran Shore 
S tatio ns 

T o concerned act iv ities 

T o a ll radar equipped sh ips. O ne book per 
equipmen t 

To subma rine a nd submarine activ it ies 

T o harbor detectio n a ctivities 

To ships having the equipment 

To activ ities conce rned wi th the equipme nt 

To a ll sh ips, rad io statio ns, a nd supply 
activ ities 

T o EO's and to ships having equipment 

Reprint of art icle in Radio_ and Sound Bul­
letin 

To la rge ships, installatio n, ma in tenance 
activ it ies 

To ships having the equipment 

To activities co ncerned wi th the equipmen~ 

T o a ll sonar equipped vessels 

T o activ ities concerned with the equipment 

S hips having the equi pment 

T o all rada r equipped ships 

To comma nds and insta lli ng a ct i,·it ies 

To comma nds 

All sh ips a nd act ivities conce rned with elec­
t ronics 

T o ca libration activ ities 

T o insta lla t ion acti,·ities 

To ma in tena nce act i, ·ities 

T o in sta llation, main tena nce. a nd pla nning 
activities 

To commands, schools, l enders, in stalla tion 
and ma intenance act iv ities 

T o comma nds, schools, tenders, installa­
tion and maintenance activities 

T o a ll Loran equipped , -essels and to schools 

T o shi ps having SG Radar and schools 

T o a ll sonar equipped vessels 

To a ll ships, comma nds, a nd mi'l jll r shore 
activit ies 

T o sh ips ha , ·ing t he equipmen t 

T o ships ha ving 1 he equipment 

The Mark 39 Mod 3 -By ]O H N A. REXROTH, LT., USNR, 

B11rea11 of Ordllall<e. 

• Radar equipment Mark 39 Mod 3 is making its ap­
pearance in the fleet after having undergone various tests 
and changes during the past eighteen-month period of 
development. This equipment was originally intended 
to be a straight conically-scanning radar designed for use 
in the Gunfire Control System Mark 57 Mod 4. Due to 
the number of changes made during development it has 
gone into production as an X-band fire-control equip­
ment with certain features not present in previous sys­
tems of its type. These features will eliminate some of 
the objectionable characteristics inherent in the M ark 29 
Mod 2 and the Mark 34 Mods 3 and 4 now installed 
with the gun-fire control system Mark 57. 

The Mark 39 Mod 3 is designed to locate quickly and 
track low-flying ai rcraft, and provides the Gunfire Con­
trol System Mark 57 with electrical data corresponding 
to the range of the approaching ai rcraft and the rate at 
which the range is changing. This information, together 
with the train and elevation information obtained from 
the gun director, is fed to several computing devices, a ll 

l?.adar Eq11ipment J\ Iark 39 ·M od 3 11101111ted on M ark 57 
director, t~ith r~flector pointing away from 1·eader. Note 
two eye-pteces m u pper center f or imlicator and tliSIIal 

sighting . 
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part ot the Mark ) 7. system~, ~. nd is eventually used to 

direct batteries of etther 5 dual-purpose or 40-mm 

anti-aircraft g uns. The equipment has a mechanism to 

aid the operator in tracking incoming targets at speeds 
up to 750 knots and outgoing ta rgets at speeds up to 450 
knots. The anten na used in the equipment has two 
types of scanning; e ll iptical scanning for the acquisit ion 
of targets, and conical scann:ng for blind-tracking a 
target after it is acqu ired. A unit to aid in the acquisition 
of targets is to be added to the equipment at a later date. 
Two operators are required for operation of the equip­

ment, one for the above-decks units and one for the 

below-decks units. T his number will be increased to 

three when the target acquisition unit is added. 

Any installation of the equipment divides the uni ts 

into two groups: The antenna, the director indicato· 

unit. and the filament t ransformer are mounted on the 

rotating structure above decks. T he remainder of the 

Mark 39 iHod 3 Co11sole witb one tmil witbdraum from 
frame a11d tilted f or servicing . 

uni ts, transmitter-receiver, power supply, radar indicator 

(console), range unit, and modulator are mounted below 
decks. All of the latter named units with the exception 
of the transmitter-receiver a re enclosed in one frame or 

cabinet refe rred to as the console. This console has been 

des ig ned for easy servicing . Each of the four units are. 

assembled as drawers which slide into the console1 'l? 
frame. A unique feature is provided whereby these 

drawers can be unlocked and tilted so that the underside 

of the chass is is readily accessible for servicing. 

In order that the operator of the g un d irector above 

decks and the operator stationed below decks may have 
an indication of correct pointing of the an tenna at an 

approachi ng target, an osci lloscope is p rovided for each 
operator and indicates the presence of a target in the 

antenna beam and the approximate angula r pointing 

error. In operation, the antenna is made to Jilt/ale either 

conically or elliptically and scans the area in accordance 

with the motion of the an tenna feed in front of the 

reflector. If the target is not in the center o f the beam, 
the received echoes wi ll be modulated at the frequency o f 
nutation. T he antenna unit con tains a small generator 
which turns in synchronism with the antenna radiating 
element, generating refe rence voltages wh ich are com­

pared to the phase of modulation of the received echoes. 
In this way deflection voltages are obtai ned which are 

applied to the scopes to deflect the pointing spot. In 

th is type of p resentation, known as T -and-E (Train and 

Elevation), an oscilloscope with cross-hai rs on its face is 

used, and the position of the brig ht dot on the face of 

the scope. is an indication of the position of the target ir:-A 
the nutatmg antenna beam with respect to the cente r o ." · 

the beam. W hen the spot is in the center of the cross­
hairs, the antenna and, therefore, the director, is pointing 

d irectly at the target. 

(e The equipment provides circuits which will al low a 
- n1ethod of ta rget acquisition to be added at a later date. 

This system consists of a new uni t, T arget Acquisition 
Unit, Mark 5 Mod 0, and will allow a below-decks 

operator to take control of the deflection of the pointing 

spot on the T-and-E scope of the director-ind icator unit, 

thus indicating the direction in which the director must 

be pointed to find a target which has been located by 
other radar sets. 

Radar information is presented on two osci lloscopes 
in the indicator ( console) located below decks. One is 

the 5-inch A ( range) scope and the other a 2-inch 
T -anci-E scope which monitors the director indicator 

T-and-E scope. The range scope utilizes two sweeps 

simultaneously, a main sweep of 30,000 yards which 

presents the range information, and a precision sweep 

of 2000 yards to increase the accuracy of range measure­

ment. Provision is made for "gating" and tracking a 

sing le target, whether one or more targets is p icked up 

by the antenna. The width of this range gate is approxi­
mately 165 yards. 

The range-tracking controls are located in the range 

unit below decks. A mechanical range counter located in 

~the front of the range unit reads the range in yards, and 

·~a range-rate dia l indicates the rate at which a ta rget is 

app roaching, provided the target is "gated" and is being 

tracked. A servo amplifier system provides aided track­

ing of targets. It may be set to drive the range notch 

wh ich appears on the range scope of the Indicator at 
any constant speed between 0 and 750 knots for incom­

ing targets and between 0 and 450 knots for outgoi ng 

targets. To aid in the procedure of gating a target, the 
range notch may be moved rapidly by means of a slewing 
system controlled by a switch on the f ront panel. 

The Mark 39 Mod 3 operates in the X band with a 

pulse repetition rate of 1800 per second and a pulse 

length of 0.5 microseconds. The peak power output is 

in the order of 35 kw. T he intermediate f requency of 

the receiver is 30 Me. Approximate ranges that may b~ 

expected are 15,000 yards on small airc raft and 25,000 
yards on large aircraft. The overa ll beam diameter 

(elliptical) is 5 degrees in the horizonta l axis and 20 
degrees in the vertical axis. The conica l beam diamet~r 
is 5 degrees. The slewing range rate is 300 yards per 

second. 

Radar Equ ipment Mark 39 Mod 3 has seen no service 

in the fleet to date but it is expected that its ease o[ in ­

stallation and maintenance, its operational characteristics, 

,. nd its genera l ruggedness of construction will enable 

it to take its place among the fire control equ ipments 

already installed , and that it can adequately do the job 

for which it was intended . 

55 RADAR- INSTRUCTION BOOK ERROR 

The Transmitter-Receiver schematic d iagram 7-159, 

7-160, upper left-hand corner (Modulator Chassis No. 
1) shows R-43, a 10,000-ohm resistor, connected across 
R-46, a 0.27-megohm resistor. R-43 should be shown 

connected between terminals 75 and 78,-not between 

terminals 75 and 77. The present diag ram (with the 

error) leaves the grids of the 50 21 modulators floating. 

T he technician is further informed and duly cautioned 

that SS System Stock List contains Item 581K, a coa--xial 

cable made up of RG-55U. This coaxial is for use be­
tween the AFC pickup and the AFC input and contains 

p lugs T-l C and T-5A. This cable is 69Y<!" long, a little 
g reater than a half wavelength at 60 Me. The cable 
should not be used for any other purpose than that just 
described. 

* 
POPULAR BOOKS DE-CLASSIFIED 

The Bureau of Ships has declassified its publications 
"Radar Electronic Fundamentals" (NavShips 900,016) 

and "Radar System Fundamentals" (NavShips 900,017 ) 
to UNCLASSIFIED. These books have previously been 

restricted. 

It will, perhaps, be bad news to those who covet 

personal copies of these publications that the Bureau 

must still consider these "For Official Use Onl y" . In 

other words, it wi ll not be possible to fi ll individual 
requests. 

CNO POLICY ON 
ALTERATIONS 

The Chief of Naval Operations has estab­
lished the fo llowing policy relative to alterations 
on ships: 

1- No alterations of any kind wi ll be under­
taken wJ1ich affect the military characteristics of 
the ship unti l they have been approved by the 
Chief of Naval Operations. 

2-Alterat ions not affecting mil itary charac­
te ristics wi ll not be undertaken until approved 
by the cogn izant Bureau. 

3-Responsibi li ty for determ ining whether or 
not milita ry characteristics may be involved w il l 
be with the Bureau concerned. 

T hi;; policy pertains to ships of the Active 
and Reserve fleets. No alterations of any de­
scription wil l be considered on ~·essel s in the 
inact ive Aeet. 
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U. S. Navy 
Electronic Laboratory 

The widely-known U. S. Navy Radio and Sound 
Laboratory at San Diego wi ll henceforth carry on under 
a new official title-U. S. Navy Electronics Laboratory. 

This laboratory functions under the technical direction 
of the Bureau of Ships for the purpose of conducting 
special investigations and developments where close 
relation with units of the Fleet is required. 

Planning, development, and installation of new 
equipment gives rise to many questions. Because of it> 
strategic location inside a g reat west-coast naval base and 
because it is close to busy anchorages and ocean a reas 
ideally suited for operational tests, the laboratory can 

supply the kind of answers which the Bureau needs in 
working out the Navy's electronics problems. 

This close relationship between Flee t and laboratory 
is especially valuable in the development of an effective 
systems-engineering program. As the number and vari­
ety of electronic equipments have increased, systematized 
installations become increasingly important . A special 
Systems Engineering D epartment at the laboratory is well 
equipped to hand le problems of this type. 

Thus, although its name is changed, the Laboratory 
will carry into peacetime operations its old traditions of 
service to the Fleet. 

NEW 
SONAR 
BULLETIN 
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A NEW edi tion of the Sonar Bulletin has just been d ist ributed. It is an entirely 

new book containing a wealth of new materia l, plus a ll the usefu l information culled 

from the last edition and its ten monthly supplements. This new sixth edi tion has been 

entirely rearranged in order to g roup together the listings of all similar equipments and 

field-change information, which should make it a welcome addition to your service library. 

The Sonar Bulletin and its monthly supplements a re prepared especially for YOU, 

the T ed1nicians, as an aid in the maintenance of your equipment. The new edition and 

the monthly supplemen ts shou ld be kept where they will be available to you at all times. 

If you receive too few or too many copies of these publications, please notify the 

Bureau of Sh ips of your p roper requirements. 



DON'T BE BA 
Technic i ans : Does something bother 

you? Something not quite c l ear? A 

ques t ion you want answered? Don ' t be 

bashful, --send it along to the 

ELECTRON. We probably don' t know the 

answer either, but we'll try to look 

it up for you. This is your magazine 

Send it to the ELECTR~ Make good use of i t . 


