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MEASUREMENT 
AND REDUCTION 

OF SUBMARINE NOISES 
b)' 

RiCHARD l. HERSHEY 

Chief Engineer, Sonar Section, Electronics Office, Philadelphia Naval Shipyard 

The reduction of sound m submarines is a relatively 
new field of engineering . Prior to World War II the 

noise through the medium of water by a 

submanne under way was not taken in to account. This 

was caused by the fact that effective coverage 

of the son1c frequency spectrum was limited. When it 

was found th_at o:1r submarines were being detected by 

the us1ng 1mproved sonic listening equipment, it 

was ev1dent that some measures had to be undertaken to 

quiet the submarine while under way and even whi le 
motionless. 

A system of noise measurement was started at the 

Submarine Base, New London, Conn. Sound officers 

were trained and teams formed to measure the noise 

created by . the submarine and its auxiliaries. Special 

measunng mstruments were developed and maximum 

limits of permissible noise levels were set by comparing 

levels measured on a number of submarines with 

known to be operati ng normally. 

Smce that t1me much has been accomplished in the field 

of noise reduction by designing quieter operating equip­

ment, shock mounting auxili aries to insulate the machin­

ery vibration from the steel hull of the vessel, etc. With 

the cessation of hostilities and subsequent demobiliza­

tion, the noise. teams were lost to the Navy 

and no effect1ve n01se reduction was undertaken for 

about _two Noise levels increased alarming ly with 

operatmg service and it was found necessary to re­

establish this '"vital p reventive maintenance." The 

Bureau of Ships d irected the Commanders of N aval 

shipyards and other activities servicing the submarine 
fleet to establish ··noise measurement groups." 

Such a g roup was established in 1947 by the Philadel­

phi_a Shipyard. R_esp?nsibility for establishing and 
mamtam1ng th1s organ1zat10n was vested in the Elec­

tronics Officer_ wi th co-ordination of the group unde r 

the_ Sonar !his in itself is interesting since it is 
bel1eved that th1s IS the only shipyard in which h 

k · sue 
wor IS carried on by the Electronics Office. I t seemed 

obv1ous at the time that the relation between sound 

and sonar work was close enough to com­

hlne them in one section and thereby permit maximum 

economy of operation. The organization, implemented 

by selected shop specialists, has worked remarkably well, 

although many obstacles had to be surmounted . Men 

who were acknowledged specialists in sonar work and 

submarine maintenance had to be taught the technique 
of d t · . e ectmg and evaluating unwanted sound. The most 

dtfncult task was the selection of a test area for under­

way tests. The area had to be free of normal ship traffic. 

General weather conditions must be favorable for sud1 

tests _and depth of the water must be great enough to 
Permi t sub · d" · . mannes 1v1ng to periscope dep th. After 
extens1ve surve . y, an area was selected m D elaware Bay 
92 miles from Philadelphia. Through the courtesy of 

the U. S. Coast Guard an 8 3-foot Coast G uard cutter has 

bee_n placed at the disposal of the Shipyard when needed. 
Th1s boat was t" J · d . . . . u 1 1ze as a sound measurmg boat, thereby 
ebmmatmg the d f f . d nee or a ull time Navy boat an 
crew. This typ f b · . e o oat IS particularly adapted for the 
purpose as "t · 1. . . 
. ' 1 IS gaso me-engme-dnven and can be 

stlenced by st · 1 . . 
. . oppmg t 1e eng mes, but at the same t1me 

perm1ttmg a quick "f f emergency start to get under way 1 
ast maneuvering is required. 

Underway noise tests are conducted on the surface or 
submerged at · ( . penscope snorkel) depth. The vessel 
makes vanous d . . spec runs on both main motors and 
eng1nes w1tl · · 

. ' 1 evasive machmery operating. During the 
mam motor runs th h · 

I 
, e s 1p removes power from the shafts 

w 1en the p rops . 
I 

are oppos1te the test h ydrophone on 
t 1e sound bo t I 1 · a · n t 11s way, defects in the shafts and 
props can be dete t d d c e an eva luated as the shafts slow 
down to a stop. 

M any r)roblems · d · . . anse unng an underway sound test. 
Fish m the vic" "t f I . . 1n1 Y o t 1e test contnbute noises wh1dl 
to the untrained ea · . r approximate the no1ses common to 
poor shaft cleara b d k" . 
The .. . nces, a pac mg and prop deficienoes. 

porpoise" grun ts and squeals; the "weak fish" 
chatters and th "d fi h" e rum s beats out a mournful dirge. 
A school of po · 1 . 
. rpo1ses p aymg around the sound boat 
IS a pretty sight to behold , but a headache to the test 
crew. Underw t h ef' ay ests ave hazardous momen ts since th 
sound boat must 1 . h . ' ay to w1t all propulsiOn and controls ' 
shu t down Sudde h . . d d" · n c anges m wm 1rection and un-

predictable drift have, in many instances, brought the 

raft so close to the submarine under way as to almost 

apsize the smaller vessel. When the submarine is 

travelling submerged a very close watd1 must be main­

tained to prevent a casualty. 
The dockside test of auxiliaries raises many problems 

when the tests are conducted at the completion of an 

overhaul. I t may be readily understood that in order 

to make a test of all auxilia ry machinery, each machine 

must be operating satisfactorily, all loose must be 

removed from the vessel, deck plates must be secured 

and loose brackets and fittings must be tightened so that 

no spurious v ibrations are set up when the auxiliary is 

operating . The time interval between yard completion 

date and RFS period is very limited. Deficiencies noted 

in the test must be corrected immediately or be reported 

as "uncorrected deficiencies." 
The very nature of noise tests precludes the possibility 

of conducting them other than at night or on a non-work 

day in an industrial area such as a shipyard. Th is in 

itsel f places drastic limitations on the time interval 

between overhaul completion and ship's departure. Pub. 

licity for this work within the shipyard, without disturb­

ing the classified nature of noise tests, has aided mate­

rially the indoctrination of in terested personnel and has 

overcome many of these limitations. Shop personnel are 

told the basic reasoning behind a noise test, and why 

each submarine must be inspected thoroughly for poor 

workmanship, sound short circui ts, improper or mis­

aligned shock mounting, etc. 
Much instrumentation is required to evaluate noise, 

its cause and its cure. The noise measurement group 

at Philadelphia uses as a basic test instrument the OA Y 
noise level monitor. Thi s has been implemented by a 

GR sound level meter and vibration probe, a GR sound 

level analyzer, vibrat ion meter, vibration analyzer and a 

frequency response recorder. Each instrument serves its 

own particular purpose in a final evaluation of the prob­

lem at hand. 
A Magnatape tape recorder with three capstans cover­

ing a f requency range of 50 to 12,000 cycles, is used to 

record each noise test. For recording the overall noise 

test a capstan with tape speed of 4" j sec is used, covering 

a frequency range of 50 to 5000 cycles. Problems in­

volving highe r frequencies bring into use the 7 Yz" j sec 
or 15" ; sec capstans with respective frequency response 

of 60 to 9000 cycles and 100 to 12,000 cycles. 
Recordings a re ca talogued and filed for future refer­

ence. Excerpts from recordings are now being gathered 

together and spliced into one recorJing tape for use in 

a noise elimination training prog ram for the shipyard 

work. 
• M any items contribute to the high noise level of sub­

marine auxili aries. Foremost among these are {1) sound 

short circuits, i.e. metallic objects making di rect contact 

with the alLxiliary and the hull; {2) loose lockers and 

cabinets; ( 3) improper seating of brushes on motors and 

generators; (4) bad packing; {5) excessive air in hy­

draulic systems; (6) improper compression of rubber 

mountings; (7) bad valves; (8) improper end thrust ; 

(9) bad contacts in control panels ; {10) lcose and 

squeaky handles for hand controls; ( 11) bad coup lings; 

( 12) loose flywheels; ( 13) til ting blocks; ( 14 ) bad 

bearings; and (1 5) loose objects in superstructure. 

In addi tion to providing information whid1 will lead 

to silencing submarines, noise measurements can and do 

provide an excellent indication of the mech anical condi­

tion of various auxil iaries that have · been repaired or 

overhauled during the submarines availability. 
Many instances have occurred during a dockside noise 

test where the recorded noise level of an auxiliary was 

safely under BuShips permissible limits but gave evidence 

of noise not common to the particular machine. In each 

case further investigation revealed defects in moveable 

parts which would have damaged or d isabled the 

auxi liary in a short time. 
The noise measurement g roup does not accept an item 

just because it is within the acceptable limits but at­

tempts to investigate each unidentified sound and makes 

recommendations for corrective action. It is believed that 

such action helps to keep the auxiliaries in the "si lent 

zone" for a longer period of time. The instruments 

used in noise measurement will d etect and record sounds 

that are not normally heard by a mechanic. 

Noise tests are conducted prior to the start of the 

ove rhaul period and again upon completion. 

When an auxiliary fa ils to pass the noise test and the 

deficiency cannot be corrected in place, the machine is 

removed to the cognizant shop for corrective action. 

T ests are again conducted in the shop and by use of a 

vibration probe, the deficiency is isolated. After com­

pletion of repairs, the auxiliary is assembled and tests 

are conducted again prior to reinstallation. During dock­

side tests the auxiliary is tested in p lace and if the noise 

level is over permissible limits the trouble can readily 

be traced to causes other than within the auxiliary. 

Painted.over shock mountings are the most common 

source of trouble. A painted shock mounting may spell 

the difference between "over limit" or "under limit" as 

defined in a noise measurement report. 
Constant surveillance by ship 's force and repair ac­

tivities can do much to keep our submar ines "the si lent 

service." 
The author foresees the day ·when the isolation or re­

duct ion of noise wi ll be carr ied forward on a much 

greater scale, and wi ll eventually encompass every com­

bat ship of the N avy. 

The Philadelphia Naval Shipyard and its electronics 

engineering g roup are doing their part in carrying this 

program forward. 

() 
0 
z 
11 

0 
m 
z 
-1 
)> 
r 

() 
0 
z 
11 

0 
m z 
-1 
)> 
r 



__J 

<( 
f-­
z 
w 
0 
u_ 

z 
0 
u 

__J 

<( 
f-­z 
w 
0 
u_ 

z 
0 
u 

SOME 
TECHNICAL ASPECTS 

OF RADIAC 

by 
]. FORSTE.R, 

Radar Section, Electronics Laboratory, Pbiladelpbia Naval SJJipyard 

Several questions about radiac have repeated ly been 
asked of the Electronics Laboratory. H ere are some of 
them together with the answers. 

What Are You Measuring 
With Radiac Equipment? 

Some substances naturally, or when they have been 
"processed," em it radiation. These substances are then 
said to be radioactive. They emit 

a - radiations which are heavy positive ly-charged 
particles. 

,a- radiations which are high-speed electrons. 

"Oh the.re ET.r.l All they care abo11t is 1/JhO is fir.rt on 
that radiac arlit"le. ·· 

y- radiations which are electromagnetic waves of 

a frequency 10:!\1 cycles per second. 

neutrons-which are neu tral radiations of grea t 

penetrating power. 

The term radiac is gotten from rad io activity detection 
identification and computat ion. The equ'ipments do just 
that to the emitted radiation. 

How Does the Radiac Equipment 
Measure Radio~ctivit: ? . f 

Some of the rad 1ac equ tpmen ts operate on the pnn· 
ciple that these radiations (a, ,8, y, neutrons) as they 

pass through a gas-fi lled tube cause· the gas molecules 
to ionize. The tube has two electrodes across which a 
potential of several ·hundred volts ex ists. The ions ac· 
celerate toward oppositely-charged e lectrodes and in so 
doing hit and ionize other gas molecules which in turn 
ionize others. An avalanche of e lectrons (pulse) 
reaches the anode about one microsecond after the 
primary ionizi ng event. 

Th~ number of pulses occurring is p roport ional to 
the amount of radiat ion. Usually in fie ld eq uipments the 

charge or amount of ionization (roentgen ) reach ing 
the anode per unit time is amplified by e lectronic cir­
cuits and read on a microammeter. Th is reading is called 
the in tensity of radiation and is measured in roentgens 
per unit time. 

Some ionization chambers are open cyli nders or other­
wise air-fi lled, wh ile others are glass or meta l enclosed 
tubes known as Geiger-Mueller tubes. 

Two other basic means of detecting rad iation a re as 
follows: One uses the ionization princi ple to d ischarge a 

charged electrometer. Such equipments read tot·a l radia­
tion received, rather than in tensity and are of two types, 

the .pocket chamber and the pocket dosimeter. The pocke~ 
dosuneter IS a self-reading equipment while th e pock~ 
chamber requires a detector-charger in order to be read . 
The other basic method utilizes the fact that rad iat ion 

will d arken unexposed film. The opacity of the de­

eloped film is measured and 1s proportional to the 
amount of exposu re to rad iation. A calibration curve 

can be obtained show ing the total dosage received. 

casualties due to the radiation from the atomic bomb 

air burst was less than 15 7c; . T oday the legal and 

medical dosage limit is .1 roen tgen per day, taken in­

definitely over tbe entire body. T he radiation from a 

'vrist watch with luminescent dials is often nearly that 

of the daily dosage but since it does not irradiate the 

entire body it is negl igible. 

What New Units Are Needed to 
Understand Radiac? -

From the forego ing explanation, the roen tgen is a 

measure of the amount of ionization. Specifically, one 

roentgen will p roduce one electrostat ic unit of charge 

( esu ) in 1 cc of air at standard conditions. This is 
equivalent to enough radiation to cause the formation 

of 1.6 x 10 1 :! ion p airs . The unit of intensity is roent­
gens per day or mi lli roentgens per hour. 

Who Takes Care of Radiac Equipment? 

How Much Radiation Can I Take? 

At Naval shipyards the electronics laboratory has full 

cognizance over the maintenance, calibration, and repair 

of radiac equipment. Aboard sh ip this work would 

logically fall to the ETM. 

The fear of the unknown surrounding radiological de­
fense shou ld be d ispel led. At Hirosh ima the number of 

What Are Some of the Common 
Radiac Equipments? 

The following is a chart of field equipments : 

Set No. Components Characteristics Ranges 

ANj PDR-2 Radiac Set An ionization chamber which de- 0 to 200 mrj hr 
D T-12j PD tects gamma radiation and indi-
PP-310/ PD cates the cumulative intensity. 

ANj PDR-3 1. Radiacmeter 1. A dosimeter of the self reading 200 milliroentgens 
IM-9j PD type. This is carried on person. 

2. Radiac detec- 2. Required only to charge the IM-
tor charger 
PP-311j PD 

9j PD 

ANj PDR-4 1. Radiac detec- l. A dosimeter which requires the 200 milli roentgens 
tor DT- 16/ PP-316/ PD to charge it and 
PD to read the radiation received. 

It is carried on person 
2. Radiac detec-

tor charger 
PP-316j PD 

ANj PDR-5 l. Radiacmeter 1. A Geiger-Mueller survey meter Three ranges: 
IM-1j PD which reads intensity when cali- 0 to 20 mr / hr 

bra ted by the radiation from a 0 to 2 mrj hr 
radium source. 0 to .2 mrj hr 

IM- 3/ PD Radiacmeter An ionization chamber which de- Four ranges: 
tects gamma radiation and ind i- 0 to 2. 5 mrj hr 
cates instantaneous intensities. 0 to 25 mrj h r 

0 to 250 mrj hr 
0 to 2500 mrj hr 

IM- 5/ PD Radiacmeter An ionization chamber which de- T hree ranges: 
tects gamma radiation and indi- 0 to 50 mr j hr 
cates instantaneous intensities. 0 to 500 mr j hr 

0 to 5000 mr j hr 

IM - 7j PD Rad iacmeter An ionization chamber which meas- Two ranges : 
ures alpha, beta and gamma rad i- 0 to 100 mrj hr 
at ion. 0 to 1000 mrj h r 
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ARE YOU. ON THE BEAM? 
N ever in the history of N aval Communications has 

the radio-frequency spectrum been so limi ted as it is 
today. The operation of communication equipment 
within p rescribed tolerance limits was h ighly desirable 
last year and the year before. T oday, f requency adher­
ence is an absol11te necessity. 

In addition to the limited spectrum, demands within 
the spectrum itself are cont in ually increas ing. To satisfy 
tllese conditions, tolerance limits have been reduced to 
tlle fo llowing : 

Class of Station j 
Below 

I 
50 kc to 535 kc to Above 

50 kc 53 5 kc 25 Me 25 Me 

Shore 

l 
0.1 % 0.02% 0.005% 0.01% 

Mobi le and 0.05% 0.015% 0.01% 
Portable I -. 

T hese tolerance limits are p rescribed in USF 70 (B) . 
T able I is an example of frequency tole rances for U .S. 
Naval vessels based on tlle new tolerance of 0.015% 
for f requencies from 535 kc to 25 Me. Reliable com­
munication can be established and main tained only by 
absolute adherence to the operating freq uency. 

Radio-frequency measurements on transmissions from 
U.S. Naval vessels and mobile un its are continuously 
being obtained by communication security activities at 
Bellmore, Long Island, N ew York ; Imperial Beach, 
California ; Skaggs Island, California ; and Guam, 
Marianas Islands. Resu Its of these measurements ob­
tained during the past two years are shown in figure 1. 
The number of transmissions in which tole rance limits 
were exceeded in terms of per ce11t o f tota l transmissions 
is plotted against the t ime base. 

Analysis of figure 1 indicates that a general overall 
improvement has been made. This improvement must 
continue if the established spectrum and frequency as­
signments are to be uti lized efficiently. 

I n order to effect improvements, all vessels and ac­
ti vities should comply with the following regulations as 
stipulated in USF 70(8) . 

1- Immediately upon being assigned to a task force, 
each ship sha ll , at first opportunity in port when not 
engaged in combat operations, calibrate a ll trans­
mitters and receivers (i ncluding portable equipment) 
on all appropriate task force frequencies. 

2 After initial calibration, shipboard transmitters 
shou ld normally be checked with the f requency meter 
only when it becomes necessary to transmit. 

) - Under no circumstances should transm issions, how­
ever hncf. he made for the purpose of testing or 

2 

adjusting transmitters during combat operations. If, 
while at sea, a transmi tter must be shi fted to a new 
f requency, calibration settings a lone should suffice. 
If the calibration settings are inadequate, adjust­
ments may be made w ith the f requency meter, pro­
vided no plate voltage is app lied to the fin al stage 
and the transmitting antenna is g rounded . Tuning 
of the final stage and an tenna w ill be accomplished 
only when it becomes necessary actually to t ransmit. 

NOTE: A method, not requiring any equipment in 
addition to that a lready p rovided aboard ship, has . 
been devised for tun ing all of the stages of stand­
ard communication transmitters w ithout the neces­
sity for radiation f rom the antenna. Full ex­
p lanation of this method is publ ished in t11e 
Communication Equipment M aintenance Bulletin 
(NavShips 900,020A) , Page ANT :5. 
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FIGURE I. 

4-Unless a circu it has been active, it should be standard 
practice to check the tuning of receivers a t least once 
an hour, using the frequency meter. 

5-Frequency measuring equ ipment sho uld , if p ractica­
ble, be checked against the standard f reguency trans­
missions broadcast by the Bureau of Standards from 
radio stat ion WWV near Beltsvil le, Maryland. In­
formation rega rd ing these broadcasts is p ublished in 
the Communication Equ ipment Main tenance Bulletin 
(NavShips 900,020A) Page GEN: 100. 

6-Transmitters ashore should be checked as f requently 
as necessary to insure their being at all times ac­
curately adjusted to the authorized f req uencies, btl" 
d~n't stop there. After your f requency meters trans­
mt tters and receivers have been checked and cal1 brated 

and all ~orrection s made for p roper operation and 
emission on the required f requencies, continue to 
check ~hem periodically. Operators and technicians, 
working together, are primari ly responsible for the 
operation of communication equipment. On ly by 
p roper maintenance and operation wi ll your equip­
ment be on the beam. 

TA BLE I 

I N D EX O F FREQUENCY TOLERANCE 
FOR U .S. NAV AL VESSELS 

FreqHeucy T olerance FreqHeucy To/era11re 
( kc) (kc) ( cycles±) (cycles±) 

2058 309 2698 405 
2196 329 2716 407 
2336 350 2780 417 
2656 398 2820 423 

2830 
2844 
2956 
4155 
4235 
4295 
4610 
5335 

425 
427 
44 3 
623 
63 5 
644 
692 
800 

6692. 5 
8470 
8590 

12637.5 
12705 
16550 
16940 

Example : For determining f req uency tolerance: 
Frequency : 8470 kc or 8,470,000 cycles. 
T olerance: 0.0155o = 0.00015. 

8470000 
0 .0001 5 

42350000 
8470000 

1270. 50000 

Tolerance is 1270.5 or 1271 cyclesj second. 

1004 
1271 
1289 
1896 
1906 
2483 
2541 

RADIOLOGICAL DEFENSE AND 
THE ELECTRONICS LABORATORY 

by 
]. FoRSTER, 

Radar Section, Electronics lAboratory, Philadelphia Naval Shipyard 

In March 1947, the Bureau o f Ships defi ned the in­
strumentation for radiolog ical defense as a responsi­
bili ty o f the Elect ron ics Officer. It then became the 
function o f the Elect ronics Laboratory to distribute, main­
tain and repair these equipments known as rad iac. 

By the following year (Apri l l 948 ) the Chief of 
Naval Operations had d irected that a Navy-wide radio­
log ical defense organization be started. To implement 
this directive the Bureau of Ships initiated (1) a train ing 
p rogram, and ( 2 ) a small allowance of interim equip­
ment to be used unt il better field eq uipments became 
ava ilable. 

D uring recent months, the Ph iladelphia Electronics 
Labora tory has been vitally concerned with th is twofold 
prog ram . As regards the training program, one eng ineer 
has attended the six-week course at the Army Chemical 
Cen ter in Maryland . A nother eng ineer and th ree men 
f rom Shop 67 attended the Radiac Maintenance Course 
held at H unte r's Point, Cali fornia, in Nov. 1948. In 
turn, these men are to institute additional local training 
prog rams. 

In drawing u p a radefense bill for the Shipyard, the 
Electronics Laboratory was actively integrated therein. It 
is the du ty of the Laboratory to t rain monitoring teams, 
hold f requent exercises to p repare for emergencies, and 
a librate and mainta in the rad iac equipment. T he com­
nun ications equipment necessary for monitoring in the 

field is also to be provided and mainta ined by the 
l aboratory. From the foregoing, it is log ical to include 

at least one man from Shop 67 on each monitor team . 
As outlined in the radefense bill, the Radiolog ical D e­
fense Officer has as h is assistant a ch ief monitor to co­
ordinate the monitor teams. T he e lectronics eng ineer 
with previous training at Maryland was an obvious 

choice fo r ch ief moni tor. 
A t present, the Laborato ry has two Radiac Sets Model 

ANj PDR-5 (Victoreen Model 263 Survey Meter). One 
was acquired when the former E. 0 . at th is Laboratory, 
Captain C. Eng leman, returned from the Bikin i tests. 
T he other was received on BSSO .;':12624 1 of 16 Feb. 
1949 for radiac maintenance fami liarization purposes. 
T h is equipment has been put to a variety of uses. O n one 
occasion, the Mate rial T est Laboratoqr d ropped a radium 
source in the ho ld of a submarine. In order to find it the 
services of the ANjPDR-5 were required. 

As this is being wri tten, the Bu reau of Ships has 
issued a mod ified allowance l ist for radiac eq uipment 
which now includes several equipments for familia riza­
tion and several more for use in the area. F rom another 
allowance list, the damage control cen ter in th is shipyard 
is to receive a large number of rad iac equ ipmen ts for 
training of shipboard person nel. At present, the p rospec­
tive installation of radiac equipments aboard ship is quite 

limited but surely will increase before long. 
From the foregoing, it is certa in the fu ture of radiac 

equipment is intimately bound up with that of the 

Electronics Laborato ry. 
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ELECTRONICS DESIGN 
SECTION 

AT LONG BEACH 

by 
F. J. FLYNN, 

H ead , Electronics Design Sectioll, Long Beach Naval Shipyard 
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EXPOSED CONTROL STATION as it would appear when RCT is under radio control. 

The Electronics D esign Section of the Planning De­

partment, Long Beach Naval Sh ipya rd , opera tes as design 

agent for all shipboard and some shore e lectronic instal­
lations with in the cognizance of the Shipyard . 

T he rou tine electronic installations in vessels fo r which 

Long Beach Naval Sh ipyard is plann ing or home yard 

are interesting ly interspersed by a generous sp rinkling 

of novel conversion or modification jobs to be developed 

in plan form for application to ships of the fleet. 

Most recen t was the conversion job undertaken to lit 

out PT boats as radio-controlled ta rget craft, to be 

utilized by Naval Air Missile Test Center, Point Mu,gu. 
California. 

T hree PT boats, under command of Lt. R. F. Murray, 
USN , arrived here for the major ope ration , and electron­
ics desig n engineers swarmed aboard to co llect essential 
data. The fi ni shed plans included a n umber of features 
re levant to the operation of the boats that had not been 
li sted among the general reguirements bu t were con­

sidered sufficiently desirable for inclusion. An automa t~ 
ig nition advancej retard was in tegrated with the radit 
controlled th rottle operator; an automatic fi re extinguish· 
ing system was so interconnected with the eng ine control 

system as to shut down the engines in the event of fire ; 
selector switch faci lities were provided to permi t opera­
tion of the boats as either drone or control boat as de­
sired. Modifications were necessary to the fluxgate com­

pass system to enable it to operate in control of the 
radio-controlled boat steering system. Modifications to 

the steering servo amplifier were reguired to permit it 
to control the rudder in the absence of radar in the boats. 
Special testing technigues were established for the align­
ment of the radio control transmitters and receivers to 
ensure maximum stability and interchangeabi lity factors. 

Trial runs made by the boats revealed that control 
·a uld be main ta ined in a condition 3 seaway on a fixed 
course and through a distance that was more than ade­
guate. The course could be changed in 1 o increments 
and the speed could be changed in ten steps from idle 
throttle to full throttle. The writer ·had seen the old 
Utah, Boggs and W'i//iaiiiS0/1 under radio control but 
they cou ld not conceivably provide the spectacular aspect 
these small fast craft presented by the sight of the helm 
turning to keep the boat on course \vhile all hands 
li terally went along for the 50-knot ride. 

I! 
f 

RCT-14 and -15 alongside, 
prior to a radio-controlled. run. 

Lt. M ur ray maneuvered the boats with unbelievable 
ski ll wh ile under radio control, and when the dialing 

system of turn ing was not fast enough for him he 
simply punched the securi ty button rapidly while hold­

ing the dial off zero. Lt. Murray, knowing the boats 

and thei r capabili ties, was a fa r better demonstrator of 

the flexibili ty of the radio control system than any of 

the design engineers along on the sea t ria ls. H e even 
brought the boats into line of bearing by radio control, 

and racked the nerves of all aboard the controlled craft. 
Currently the PT boats (now designated as RCT's 13, 

14 and 15) are here for addition of radar and augmented 

radio communication facili ties. 
The Electronics D esign Section 1s a portion o f the 

Planning Department but works in close harmony with 

the personnel of the Electron ics Office Ship Section and 

with the personnel of Shop 67 . 
It is our constant aim to develop completely workable 

plans for facile installation of electronic eguipment so 

that this or any other sh ipyard may uti lize them with a 

minimum of confusion. 

NOBODY HOME. At left, Lt. R. F. Murray aboard RCT- 15, controlling RCT-14 
at the right. At right, RCT -14 under radio control, leaving RCT -15. 

() 

0 
z 
:::!::! 
0 
m 
z 
-I 
)> 
I 

() 
0 
z 
Tl 

0 
rn z 
--1 

)> 
I 



__J 

< 
t­z 
LU 
0 
LL 
z 
0 
u 

__J 

< 
t­z 
LU 
0 
LL 
z 
0 
u 
0 
M 

MODIFICATIONS TO 
OKA EQUIPMENT 

Certa in internal equipment modi fications and external 

w iring changes to the Model OKA Sonar Resolving 

Equipment are required in order for the sonar system to 

provide correct outputs to the equipment comprising the 

Model UB Fire Control System. Although a limited 
amount of information concerning changes to the Model 

OKA has been previously provided to certain agencies, 
the follow ing account contains a complete statement of 
procedu re and material available. 

The following field changes shall be accomplished in 
the Model OKA equipments affected: 

Field Change No. 2-0KA, "Provision for External 

Excitation of Rq Synchros, B-206 and B- 207." This 

modification involves a relatively simple wi ring change 

to the range keeper assembly of the sound range re­
corder unit, to allow excitation of synchro generators 

(Type lG) B-206 and B-207 from an external 115/ 
60/ 1 source independent of main power input to the 
Model OKA equipment. 

Field Change No. 3-0KA, ''Modification to Provide 
2000j 72,000 Y ards Range T ransmission." This modifica­

tion involves removal of four elements of th e internal 

gear train of the range keeper assembly of the sound 

range recorder, and replacement by four new gear 

train elements. The replacement parts are supplied in a 
kit identified by Sangamo Electric Company Part No. 
38 2465. 

It must be emphasized that fi eld Change No. 3-

0KA is to be accomplished under the guidance of one 
of the ASW Field Engineers (Phi leo Group) ; inasmuch 

as Field Change No. 2-0KA involves the same as­

sembly of the OKA sound range recorder, it is desirable 

that the two changes be performed concurrently. This 

p rocedure has been dictated by two factors: the sets of 

gears required for F ield Change No. 3- 0KA are 

available only in limited quantity; and future conversion 
of Model OKA eq uipments, now under study, requi res 

that the gear change he performed only in accordance 
with the fie ld change instructions by an engi neer thor­

oug hly familiar w ith the function of the range keeper 
assembly of the OKA sound range recorder. 

All Model OKA equipments contain, in the sound 

range recorder unit, a manual range control, B- 203. 

functionally, B-203 is a Type lG synchro unit with a 

hand wheel connected to its shaft ; the stator order output 

d rives a servo amplifier which positions the range d ia l 

and gear train co nstituting the range keeper assembly. 

W hen director transfer relay K - 21-1 is in ON position 

the stator output of B- 203 is transferred to a Type 1DG 

synchro in certain underwater battery fi re control equip­

ment, which adds a shaft order of incremental change 

of range; the e lectrica l output of this 1DG is then ac­

'cepted by the OKA and, through the servo ampli fier 

mentioned above, causes the OKA range keeper assembly 

to follow target sound range changes. without manual 
adjustment of B- 203. Late model fire cont rol equip­
ments contain a Type 1G synduo in the computed 

sound range output and cannot, in consequence, accept 

the manually-set output of B-203. Discussion o f the 

precise manner in which the .c:,Rqj cRq synchro function 

shall be connected is curren tly under discussion between 

Bureau of Ships and Bu reau of Ordnance. Until such 

time as these d iscussions are concluded and further in ­

structions are issued by Bureau of Ships, input of com­

puted sound range, originating externally to the OKA 
in a Type 1G synchro, shal l not be connected to the OKA 
equipment. T he external synchro order in q uestion shall 

be stu_bbed bac~ at the OKA No. 2A terminal ??ard~ 
and d1rector sw1tch S- 208 blocked in the OFF pos1t1on. 

Certain field activities have made informal inquiries as 

to the reason for promulgation of Field Change No. 1-

0KA, detailed in the March 1949 ELECTRON as "Altera­

tion to Permit Locking Switch S- 204 in Three Positions." 

As a matter of general interest to a ll addressees, the 

reasoning behind this change is here stated . The keying 
internal switch S- 204 on the OKA sound range recorder 
provides th ree positions- LONG SCALE, RANGE VAlUABLE 

and FULL SCALE. The switch locks in the first two posi­

tions, hut not in FULL SCA LE. When a sonar ta rget is 

obtained , keying control of the sonar ranging eq uipment 

is transferred to the OKA. A t ranges beyond 1500 yards 

the keying in te rnal switch would normal ly be locked in 

the LONG SCA LE posit ion ; then as the sound range drops 

below J 500 yards the keying internal switch setting is 
changed to RANGE VAR IA BLE or FULL SCALE. The RANGE 
VARJ1\BLE position re-cycles the OKA keying circuits at 

sound range plus a constant overtravel. I t can therefore 
be demonstrated that in a series of attacks the consecu­
tive ranges between a submarine ta rget and its su rface 

attacker can be determined by the submarine by mon ito r­

ing the sonar ranging signa ls and measuring their inte r­

va l. In the FULL SCALE keying position, however, the 

onl y_ infor~ation avai lable is by monitoring the atta~J-4 
hearzng, wtth current sound range somewhere w ithn 

1500 yards. A locking position for the FULL SCA LE set­

ting of S- 204 has therefore been provided. 

ELECTRONICS CONFERENCE 
AT THE BUREAU OF SHIPS 

Another milestone in the progress of Navy El t . 
. . ec ron1cs 

was passed May 20 upon termmat1on of the 1949 El 

tronics ~onference. More th_an se~renty. t~p-flight Na~­
ElectronJCs Officers and theiC ch1ef ovtlian a . Y 

. . • ss1stants 
arnved 16 May from Naval sh1pyards, repair base fl 

-.. . . 
1 

s, eet 
~servtce forces, and elect rontcs supp y centers to att d 

the conference and improve coordination between et~ 
Bureau of Ships and outlying field activities. 

1
e 

At the start of the conference the rep resentatives heard 

Rear Admiral D. H. Clark, Chief of the Bureau of 

Ships, and Capta in A. L. Becker, Assistant Chief of the 
Bureau f or Electronics. 

Captain Becker opened the conference. In his brief 

talk he expressed h is pleasure at the turnout and the in­

terest displayed by the conferees in meeting with repre­
sentatives of the Bureau to discuss common problems. 

Admiral Clark extended a most sincere and cordial 

welcome to the conferees. In his talk he pointed out the 

tremendous expansion of N avy electronics during \'\lorld 

War II and emphasized the fact that in any future con­

flict electronics w ill be increasingly important. H e 

brought out the fact that economies will necessi tate care­

ful selective spending of available appropriations. H e 
also expressed h is confidence in the abi lity of the con­
ferees to arrive at a workable solution to their problems. 

During the course of the first day several committees 
were IJamed, the 1948 conference was reviewed, and 

many items of progress during the past year were cited. 

During the followi ng days the complex ramifications 

of many questions and problems of wide general interest 

were brought to light. The "History of D evelopment 

• nd Report on first Year Operation of Shop 67" at Mare 

Islan~ Nava l Sh ipyard was discussed. "Special Elec­

tronics P roblems Regard ing GCA Systems" were d is-

The EO CONFERENCE in session. 

cussed. "Special Electronics Problems Concerning Relay 

Links" came in for their share of attent ion. 

Captain R. J. Arnold, Assistant Chief of the Bureau 

of Supplies and Accounts for Material and Supply, 

talked on " Electronics Supply Problems," stating that 

the goal of the supply department was similar to that of 

any commercial supplying activity- that of having the 

material on hand and delivering it p rior to the time of 

need. 
One day of the conference was ·devoted to a familiar­

ization tour of the Naval Research Laboratory. At the 

laboratory the conferees were met and welcomed by the 
Director, Captain F. R. Furth. Later, Rear Admiral T. A. 
Solberg, Chief of the Office of Naval Research, reviewed 
continuing requirements for a vast storehouse of knowl­
edge in the physical sciences so that the cognizant mate­
rial bureaus in the Navy D epartment may prosecute ag­
g ressive programs in order to main tajn the .fleet at the 

highest state of readiness. 
In a speech on "Career Planning for Electronics Per­

sonnel'' Rear Admiral C. D. Wheelock, D eputy and As­

sistant Chief of the Bureau of Ships, expressed his faith 

in the value of a long-range selection and train ing 

program for electronics personnel. 
The "Shore Station Naval Reserve Electronics Pro­

gram" also was discussed fully at the conference. 
Captain Beltz, Deputy for Electronics, in his speech 

" What Is The N avy Getting For I ts Money?" pointed 

out that with limi ted funds electronics activities must 

overhaul their accounting systems in order to get a 

dollar for dollar value from thei r al lotments. 

In the closing address of the conference, Captain 
Becker indicated that this had been one of the most 
interesti ng and profi table of such conferences. H e fel t 
that the in terchange of ideas wh id1 had occurred would 

tend to stimulate thinking so that we could all do a 
better job of developing, insta lling, and maintain ing 
Navy electronic equipment. H e also st ressed the need for 

team-work, cooperation and originality. 

In regards to the "future of electron ics," he pointed 

out that any defense against g uided missiles and high­

speed submarines will consist of some type of electron ic 

device. "The Electronics Age is not around the corner," 

said Capt. Becker-"it is here!" 
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SINGLE SIDEBAND UNDERWATER fJ.. 
' TELEPHONE 

One of the most significant advances in underwater 
communications since the end of hostilities has been the 
development of the underwater telephone by the U.S. 

avy Underwater Sound Laboratory, New London, Con­
necticut. This equipment makes it possible for voice 
communication between two or more submerged sub­
mar ines, submerged submarines and surface ships and 
even submerged submarines and aircraft. A carrier fre­
quency of 8 kc is used, and single sideband suppressed 
carrier transmission is employed with the result that 
all of the energy transmitted conveys intelligence. 

Upwards of a dozen underwater telephone equipments 
have been in service for over one year so that considera­
ble operational evaluation has been done. Ranges of 10,-
000 yards may be considered reliable and communication 
distances of 30,000 yards and more have been reported. 
It is generally possible to communicate further using the 
underwater telephone than by telegraphic signaling on 
the same frequency. This rapid fire communication 
makes possible employment of submarines in exercises 
which would have been impossible heretofore. For 
example, at Surface Anti-Submarine Development D e­
tachment the OCE will often be aboard a submerged 
submarine and direct the maneuvers of surface ships in 
the vicinity to carry out a particular mission. By stop­
watch timing of mark signals, the range can be accurately 
determined within the limitations of the range of the 
day for the underwater telephone. Submarine Squadron 
6 found the telephone to be a powerfu l aid in keeping 
station on a picket line. An exercise was recent ly per­
formed which required the location of another sub­
marine within an area of 100 square miles. With the 
use of the underwater telephone the lost submarine was 
located on the first pass through the area. This makes the 
equipment very valuable for effect ing a rendezvous as 
well as for location of a submarine in d istress. 

AN/ BQC-1 

DRIVER RECEIVER 

TRANSDUCER 

AN/ UQC-1 

Underwater telephones are being manufactured in two 
sizes. The la rge unit (ANjUQC- 1) for installation on 
submarines and surface sh ips as an instrument for regu-
lar comm~nication use, has an output of 400 watts. One­
such equ1pment is being procured for each fleet sub-~ ... , 
marine in commission and in add ition for a limited 
number of surface ships which may regu larly have occa-
sion to operate with submarines. The second type of 
underwater telephone (ANj BQC- 1) is intended for 
emergency use, con ta ins its own battery power supply, 
and has a power output of one watt. A reliable range 
of 1000 yards is obtained . The emergency underwater 
telephone is also capable of emitting a beacon signal 
on a standard echo-ranging frequency. This w ill allow 
a surface vessel to home on a submarine in d istress. 
Three of these equ ipments will be installed on each fleet 
submarine. They wi ll be located at opposite ends of 
the hull and may be put in to service when all other 
power on the boat has fai led. 

At the present state of development, the underwater 
telephone has practically no securi ty insofar as intercep­
tion is concerned. The addition of a speech-privacy 
system, if and when such an equ ipment is red uced to a 
practical size, cou ld be readi ly accomplished. T he present 
telephone transmits in all di rections, wh ich also invites 
interception. Current development is directed towa rd 
improvement of these conditions. Experi menta l trans­
missions have been maintained between aircraft and 
submarines using a surface vessel as a relay point. D e­
velopment of an expendable buoy to serve as a sonar~ 
rad io link between the two craft 1s now underway at 
the U.S. Navy Underwater Sound Laboratory. 
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T hese o n- the-spot photographs represent 
the "old" and the "new" method of elec­
tronic repair parts stowage. T he May, 1949, 
issue of BuSHIPS ELECTRON shows the actual 
space and weig ht savings that have been real­
ized by the new system of stocking parts in 
bins by standard Navy stock numbers in ac­
cordance with the Bureau of Ships new al­

lowances. 
The "box score" below shows the number 

of ships converted to the electron tube allow­
ances and repair parts allowances to date. 

PROGRES.S REPORT 
ELECTRONICS REPAIR PARTS PROGRAM 

Percent 
Allowance Type Vessel Completed 

Electron Submarine 1 00 "/o 
Tube 

80"/o Allowance Surface 

Repair I 0/'o Submarine 
Parts 

Surface 0/'o Allowance 
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SAY , 
AREN'T WE 

SUPPOSED TO 
PASS TH\S 

AROUND 
F\R51"? 


