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SOME

TECHNICAL ASPECTS
OF RADIAC

by

J. FORSTER,
Radar Section, Electronics Laboratory, Philadel plia Naval Shipyard

Several questions about radiac have repeatedly been
asked of the Electronics Laboratory. Here are some of
them together with the answers.

What Are You Measuring
With Radiac Equipment?
Some substances naturally, or when they have been

“processed,” emit radiation. These substances are then
said to be radioactive. They emit
a—radiations which are heavy positively-charged
particles.

B-radiations which are high-speed electrons.

“Oh these ET's! All they care abont is who is first on
that radiac article.”

y—radiations which are electromagnetic waves of
a frequency 1020 cycles per second.
neutrons—which are neutral radiations of great
penetrating power.
The term radiac is gotten from radio activity detection
identification and computation. The equipments do just
that to the emitted radiation.

How Does the Radiac Equipment

N

will darken unexposed film. The opacity of the de-
cloped film is measured and 1s proportional to the

“-“dmount of exposure to radiation. A calibration curve

can be obtained showing the total dosage received.

What New Units Are Needed to
Understand Radiac?

From the foregoing explanation, the rcentgen is a
measure of the amount of ionization. Specifically, one
roentgen will produce one electrostatic unit of charge
(esu) in 1 cc of air at standard conditions. This is
cquivalent to enough radiation to cause the formation
of 1.6 x 1012 jon pairs. The unit of intensity is roent-
gens per day or milliroentgens per hour.

How Much Radiation Can | Take?

The fear of the unknown surrounding rédiological de-
fense should be dispelled. At Hiroshima the number of

casualties due to the radiation from the atomic bomb
air burst was less than 15%. Today the legal and
medical dosage limit is .1 rcentgen per day, taken in-
definitely over the entire body. The radiation from a
wrist watch with luminescent dials is often nearly that
of the daily dosage but since it does not irradiate the
entire body it is negligible.

Who Takes Care of Radiac Equipment?

At Naval shipyards the electronics laboratory has full
cognizance over the maintenance, calibration, and repair
of radiac equipment. Aboard ship this work would
logically fall to the ETM.

What Are Some of the Common
Radiac Equipments?
The following is a chart of field equipments:

Measure Radioactivity? '

lSome of the radiac equipments operate on the prin-
cple that these radiations (e, B, v, neutrons) as they
pass through a gas-filled tube cause the gas molecules
to ionize. The tube has two electrodes across which 2
potential of several hundred volts exists. The ions ac
celerate toward oppositely-charged electrodes and in $0
fioing hit and ionize other gas molecules which in turf
lonize others, An avalanche of electrons (pulSC)
reaches the anode about one microsecond after the
primary ionizing event,

The number of pulses occurring is proportional t0
the amount of radiation. Usually in field equipments the
charge or amount of ionization (roentgen)  reaching
the anode per unit time is amplified by electronic cif-
cuits and read on a microammeter. This reading is called
the intensity of radiation and is measured in roentgens
per unit time,

Some ionization chambers are open cylinders or other-
wise air-filled, while others are glass or metal enclosed
tubes known as Geiger-Mueller tubes.

Two other basic means of detecting radiation are as
follows: One uses the ionization principle to discharge a
charged electrometer, Such equipments read total radia-
tion received, rather than intensity and are of two types,
the pocket chamber and the pocket dosimeter. The }*Ofk{‘f'
dosimeter is 2 self-reading equipment while the pockc-.
chamber requires a detector-charger in order to be read.
The other basic method utilizes the fact that radiation

o

Set No. ‘i Components | Characteristics | Ranges
| i
AN/PDR-2 | Radiac Set An ionization chamber which de- | 0 to 200 mr/ht
DT-12/PD tects gamma radiation and indi-
PP-310/PD cates the cumulative intensity.
AN/PDR-3 | 1. Radiacmeter | 1. A dosimeter of the self reading | 200 milliroentgens
IM-9,/PD type. This is carried on person.
2. Radiac detec- | 2. Required only to charge the IM—
tor charger 9/PD
PP-311/PD
AN/PDR-4 | 1. Radiac detec-"| 1. A dosimeter which requires the | 200 milliroentgens
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-316,/PD
AN/PDR-5 | 1. Radiacmeter | 1. A Geiger-Mueller survey meter | Three ranges:
IM-1/PD which reads intensity when cali- | 0 to 20 mr/hr
brated by the radiation from a | 0 to 2 mr/hr
radium source. ; 0 to .2 mr/hr
IM-3/PD Radiacmeter An ionization chamber which de- | Four ranges:
| tects gamma radiation and indi- | 0 to 2.5 mr/hr
i cates instantancous intensities. | 0 to 25 mr/hr
0 to 250 mr/hr
‘ | 0 to 2500 mr/hr
IM-5/PD Radiacmeter | An ionization chamber which de- | Three ranges:
| tects gamma radiation and indi- 0 to 50 mr/hr
| cates instantaneous intensities. 0 to 500 mr/hr
{ | 0 to 5000 mr/hr
IM-7/PD 1 Radiacmeter An ionization chamber which meas-  Two ranges:

|
|
|
|

ures alpha, beta and gamma radi-
ation.

0 to 100 mr/hr
0 to 1000 mr/hr
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ARE YOU ON THE BEAM?

Never in the history of Naval Communications has
the radio-frequency spectrum been so limited as it is
today. The operation of communication equipment
within prescribed tolerance limits was highly desirable
last year and the year before. Today, frequency adher-
ence is an absolute necessity.

In addition to the limited spectrum, demands within
the spectrum itself are continually increasing. To satisfy
these conditions, tolerance limits have been reduced to
the following:

. Below 50 ke to 535kcto | Above

1 [
Class of Statlon! soke | 535 ke 5% Wi S5 W
Shore | 0.1% j 0.02% | 0005% | 0.019%

i ‘

s | |
Mobile and . | 0.05% 0.015% | 0.01%

Portable | [ [=

These tolerance limits are prescribed in USF 70(B).
Table I is an example of frequency tolerances for U.S.
Naval vessels based on the new tolerance of 0.015%
for frequencies from 535 kc to 25 Mc. Reliable com-
munication can be established and maintained only by
absolute adherence to the operating frequency.

Radio-frequency measurements on transmissions from
U.S. Naval vessels and mobile units are continuously
being obtained by communication security activities at
Bellmore, Long Island, New York; Imperial Beach,
California; Skaggs Island, California; and Guam,
Marianas Islands. Results of these measurements ob-
tained during the past two years are shown in figure 1.
The number of transmissions in which tolerance limits
were exceeded in terms of per cent of total transmissions
is plotted against the time 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 utilized efficiently.

In order to effect improvements, all vessels and ac-
tivities should comply with the following regulations as
stipulated in USF 70(B).
1—Immediately upon being assigned to a task force,
each ship shall, at first opportunity in port when not
engaged in combat operations, calibrate all trans-
mitters and receivers (including portable equipment)
on all appropriate task force frequencies.

-After  initial shipboard  transmitters
should normally be checked with the frequency meter
only when it becomes necessary to transmit.

N

calibration,

3—Under no circumstances should transmissions, how-
ever brief, be made for the purpose of testing or

adjusting transmitters during combat operations. If,
while at sea, a transmitter must be shifted to a new
frequency, calibration settings alone should suffice.
If the calibration settings are inadequate, adjust-
ments may be made with the frequency meter, pro-
vided no plate voltage is applied to the final stage
and the transmitting antenna is grounded. Tuning
of the final stage and antenna will be accomplished
only when it becomes necessary actually to transmit.

NoTte: A method, not requiring any equipment in

addition to that already provided aboard ship, has .

been devised for tuning all of the stages of stand-
ard communication transmitters without the neces-
sity for radiation from the antenna. Full ex-
planation of this method is published in the
Communication Equipment Maintenance Bulletin
(NavShips 900,020A), Page ANT:5.
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4—Unless a circuit has been active, it should be standard
practice to check the tuning of receivers at least once
an hour, using the frequency meter.

5—Frequency measuring equipment should, if practica-
ble, be checked against the standard frequency trans-
missions broadcast by the Bureau of Standards from
radio station WWV near Beltsville, Maryland. In-
formation regarding these broadcasts is published in
the Communication Equipment Maintenance Bulletin
(NavShips 900,020A) Page GEN:100.

6—Transmitters ashore should be checked as frequently
as necessary to insure their being at all times ac-
curately adjusted to the authorized frequencies, &%
don’t stop there, After your frequency meters trans-
mitters and receivers have been checked and calibrated

')
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and all corrections made for proper operation and

’ emission on the required frequencies, continue to

check them periodically. Operators and technicians,
working together, are primarily responsible for the
operation of communication equipment. Only by
proper maintenance and operation will your equip-
ment be on the beam.

TABLE 1

INDEX OF FREQUENCY TOLERANCE
FOR U.S. NAVAL VESSELS

Frequency Tolerance Frequency Tolerance

(kc) (cycles==) (£¢) (excles=)
2058 309 2698 405
2196 329 2716 407
2336 350 2780 417
2656 398 2820 423

2830 425 6692.5 1004
2844 427 8470 1271
2956 443 8590 1289
4155 623 12637.5 1896
4235 635 12705 1906
4295 644 16550 2483
4610 692 16940 2541
5335 800

Example: For determining frequency tolerance:
Frequency: 8470 kc or 8,470,000 cycles.
Tolerance: 0.015% = 0.00015.

8470000
0.00015

42350000
8470000

1270.50000
Tolerance is 1270.5 or 1271 cycles/second.

RADIOLOGICAL DEFENSE AND
THE ELECTRONICS LABORATORY

J. FORSTER,
Radar Section, Electronics Laboratory, Philadelphia Naval Shipyard

f\‘ In March 1947, the Bureau of Ships defined the in-

strumentation for radiological defense as a responsi-
bility of the Electronics Officer. It then became the
function of the Electronics Laboratory to distribute, main-
tain and repair these equipments known as radiac.

By the following year (April 1948) the Chief of
Naval Operations had directed that a Navy-wide radio-
logical defense organization be started. To implement
this directive the Bureau of Ships initiated (1) a training
program, and (2) a small allowance of interim equip-
ment to be used until better field equipments became
available.

During recent months, the Philadelphia Electronics
Laboratory has been vitally concerned with this twofold
program, As regards the training program, one engineer
has attended the six-week course at the Army Chemical
Center in Maryland. Another engineer and three men
from Shop 67 attended the Radiac Maintenance Course
held at Hunter's Point, California, in Nov. 1948. In
turn, these men are to institute additional local training
programs.

In drawing up a radefense bill for the Shipyard, the
Electronics Laboratory was actively integrated therein. It
is the duty of the Laboratory to train monitoring teams,
hold frequent exercises to prepare for emergencies, and

@alibrate and maintain the radiac equipment. The com-

nunications equipment necessary for monitoring in the
field is also to be provided and maintained by the
Laboratory. From the foregoing, it is logical to include

at least one man from Shop 67 on each monitor team.
As outlined in the radefense bill, the Radiological De-
fense Officer has as his assistant a chief monitor to co-
ordinate the monitor teams. The electronics engineer
with previous training at Maryland was an obvious
choice for chief monitor.

At present, the Laboratory has two Radiac Sets Model
AN/PDR-5 (Victoreen Model 263 Survey Meter). One
was acquired when the former E. O. at this Laboratory,
Captain C. Engleman, returned from the Bikini tests.
The other was received on BSSO #126241 of 16 Feb.
1949 for radiac maintenance familiarization purposes.
This equipment has been put to a variety of uses. On one
occasion, the Material Test Laboratory dropped a radium
source in the hold of a submarine. In order to find it the
services of the AN/PDR—-5 were required.

As this is being written, the Bureau of Ships has
issued a modified allowance list for radiac equipment
which now includes several equipments for familiariza-
tion and several more for use in the area. From another
allowance list, the damage control center in this shipyard
is to receive a large number of radiac equipments for
training of shipboard personnel. At present, the prospec-
tive installation of radiac equipments aboard ship is quite
limited but surely will increase before long.

From the foregoing, it is certain the future of radiac
equipment is intimately bound up with that of the
Electronics Laboratory.
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ELECTRONICS DESIGN

SECTION
AT LONG BEACH

F. J. FLYNN,
Head, Electronics Design Section, Long Beach Naval Shipyard

EXPOSED CONTROL STATION as it would appear when RCT is under radio control.

The Electronics Design Section of the Planning De-
partment, Long Beach Naval Shipyard, operates as design
agent for all shipboard and some shore electronic instal-
lations within the cognizance of the Shipyard.

The routine electronic installations in vessels for which
Long Beach Naval Shipyard is planning or home yard
are interestingly interspersed by a generous sprinkling
of novel conversion or modification jobs to be developed
in plan form for application to ships of the fleet.

Most recent was the conversion job undertaken to fit
out PT boats as radio-controlled target craft, to be

utilized by Naval Air Missile Test Center, Point Mugu.
California.

Three PT boats, under command of Lt. R. F. Murray,
USN, arrived here for the major operation, and electron-
ics design engineers swarmed aboard to collect essential
data. The finished plans included a number of features
relevant to the operation of the boats that had not been
listed among the general requirements but were con-

sidered sufficiently desirable for inclusion. An automatigr~

ignition advance/retard was integrated with the radiC
controlled throttle operator; an automatic fire extinguish-
ing system was so interconnected with the engine control

system as to shut down the engines in the event of fire;
selector switch facilities were provided to permit 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 required to permit it
to contrcl the rudder in the absence of radar in the boats.
Special testing techniques were established for the align-
ment of the radio control transmitters and receivers to
ensure maximum stability and interchangeability factors.

Trial runs made by the boats revealed that control

‘(“ould be maintained in a condition 3 seaway on a fixed

W,

course and through a distance that was more than ade-
quate, The course could be changed in 1° increments
and the speed could be changed in ten steps from idle
throttle to full throttle. The writer had seen the old
Utab, Boggs and Williamson under radio control but
they could not conceivably provide the spectacular aspect
these small fast craft presented by the sight of the helm
turning to keep the boat on course while all hands
literally went along for the 50-knot ride,

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

Lt. Murray maneuvered the boats with unbelievable
skill while under radio control, and when the dialing
system of turning was not fast enough for him he
simply punched the security button rapidly while hold-
ing the dial off zero. Lt. Murray, knowing the boats
and their capabilities, was a far better demonstrator of
the flexibility of the radio control system than any of
the design engineers along on the sea trials. He 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 facilities.

The Electronics Design Section is a portion of the
Planning Department but works in close harmony with
the personnel of the Electronics 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 equipment so
that this or any other shipyard may utilize 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.
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MODIFICATIONS TO

OKA EQUIPMENT

Certain internal equipment modifications and external
wiring 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 following account contains a complete statement of
procedure and material available.

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

Field Change No. 2—OKA, “Provision for External
Excitation of Rq Synchros, B-206 and B-207.” This
modification involves a relatively simple wiring change
to the range keeper assembly of the sound range re-
corder unit, to allow excitation of synchro generators
(Type 1G) 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—OKA, “Modification to Provide
2000/72,000 Yards Range Transmission.” This modifica-
tion involves removal of four elements of the 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.
382465.

It must be emphasized that Field Change No. 3—
OKA is to be accomplished under the guidance of one
of the ASW Field Engineers (Philco Group) ; inasmuch
as Field Change No. 2—OKA involves the same as-
sembly of the OKA sound range recorder, it is desirable
that the two changes be performed concurrently. This
procedure has been dictated by two factors: the sets of
gears required for Field Change No. 3—O0KA are
available only in limited quantity; and future conversion
of Model OKA equipments, now under study, requires
that the gear change be performed only in accordance
with the field change instructions by an engineer thor-
oughly familiar with 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 1G synchro unit with a
handwheel connected to its shaft; the stator order output
drives a servo amplifier which positions the range dial
and gear train constituting the range keeper assembly.
When director transfer relay K-214 is in ON position

the stator output of B—203 is transferred to a Type 1DG
synchro in certain underwater battery fire control equip-
ment, which adds a shaft order of incremental change
of range; the electrical output of this 1DG is then ac-
cepted by the OKA and, through the servo amplifier
mentioned above, causes the OKA range keeper assembly
to follow target sound range changes without manual
adjustment of B-203. Late model fire control equip-
ments contain a Type 1G synchro in the computed
sound range output and cannot, in consequence, accept
the manually-set output of B-203. Discussion of the
precise manner in which the ARq/cRq synchro function
shall be connected is currently under discussion between
Bureau of Ships and Burcau of Ordnance. Until such
time as these discussions 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, shall not be connected to the OKA
equipment. The external synchro order in question shall

be stubbed back at the OKA No. 2A terminal board(® )

and director switch §-208 blocked in the OFF position.
Certain field activities have made informal inquiries as
to the reason for promulgation of Field Change No. 1—
OKA, 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 all addressees, the
reasoning behind this change is here stated. The keying
internal switch $-204 on the OKA sound range recorder
provides three positions—LONG SCALE, RANGE VARIABLE
and FuLL scaLE. The switch locks in the first two posi-
tions, but not in FULL sCALE. When a sonar target is
obtained, keying control of the sonar ranging equipment
is transferred to the OKA. At ranges beyond 1500 yards
the keying internal switch would normally be locked in
the LONG SCALE position; then as the sound range drops
below 1500 yards the keying internal switch setting is
changed to RANGE VARIABLE or FULL SCALE. The RANGE
VARIABLE position re-cycles the OKA keying circuits at
sound range plus a constant overtravel. It can therefore
be demonstrated that in a series of attacks the consecu-
tive ranges between a submarine target and its surface
attacker can be determined by the submarine by monitor-
ing the sonar ranging signals and measuring their inter-
val. In the ruLL scaLE keying position, however, the

only information available is by monitoring the attaclggy,

bearing, with current sound range somewhere withii
1500 yards. A locking position for the FULL SCALE set-
ting of $-204 has therefore been provided.

Another milestone in the progress of Navy Electronics
was passed May 20 upon termination of the 1949 Elec.
tronics Conference. More than seventy top-flight Moo
Electronics Officers and their chief civiliag ﬂSSistant}s
arrived 16 May from Naval shipyards, repair bases, flee
service forces, and electronics supply centers ¢q ::tten 4
the conference and improve coordination betweeq the
Bureau of Ships and outlying field activities,

At the start of the conference the representatives heard
Rear Admiral D. H. Clark, Chief of the Bureau of
Ships, and Captain A. L. Becker, Assistant Chief of the
Bureau for Electronics.

Captain Becker opened the conference. In hjs brief
talk he expressed his 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 Navy electronics during World
War II and emphasized the fact that in any future con-
flict electronics will be increasingly important, He
brought out the fact that economies will necessitate care-
ful seclective spending of available appropriations. He
also expressed his confidence in the ability of the con-
ferces to arrive at a workable solution to their problems.

During the course of the first day several committees
were named, the 1948 conference was reviewed, and
many items of progress during the past year were cited.

During the following days the complex ramifications
of many questions and problems of wide general interest
were brought to light. The “History of Development

nd Report on First Year Operation of Shop 67" at Mare
Island Naval Shipyard was discussed. “Special Elec-
tronics Problems Regarding GCA Systems” were dis-

¢ %949 ELECTRONICS CONFERENCE
AT THE BUREAU OF

SHIPS

The EO CONFERENCE in session.

cussed. “Special Electronics Problems Concerning Relay
Links” came in for their share of attention.

Captain R. ]. 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 prior 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 Ofhce of Naval Research, reviewed
continuing requirements for a vast storchouse of knowl-
edge in the physical sciences so that the cognizant mate-
rial bureaus in the Navy Department may prosecute ag-
gressive programs in order to maintain the fleet at the
highest state of readiness.

In a speech on “Career Planning for Electronics Per-
sonnel” Rear Admiral C. D. Wheelock, Deputy and As-
sistant Chief of the Bureau of Ships, expressed his faith
in the value of a long-range selection and training
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 Navy Getting For Its Money?” pointed
out that with limited funds electronics activities must
overhaul their accounting systems in order to get a
dollar for dollar value from their allotments.

In the closing address of the conference, Captain
Becker indicated that this had been one of the most
interesting and profitable of such conferences. He felt
that the interchange of ideas which had occurred would
tend to stimulate thinking so that we could all do a
better job of developing, installing, and maintaining
Navy electronic equipment. He also stressed the need for
team-work, cooperation and originality.

In regards to the “future of electronics,” he pointed
out that any defense against guided missiles and high-
speed submarines will consist of some type of electronic
device. “The Electronics Age is not around the corner,”
said Capt. Becker—"it is here!”
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SINGLE SIDEBAND UNDERWATER

TELEPHONE

One of the most significant advances in underwater
communications since the end of hostilities has been the
develcpment of the underwater telephone by the U.S.
Navy Underwater Sound Laboratory, New London, Con-
necticut. This equipment makes it possible for voice
communication between two or more submerged sub-
marines, submerged submarines and surface ships and
even submerged submarines and aircraft. A carrier fre-
quency of 8 ke 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 De-
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 powerful aid in keeping
station on a picket line. An exercise was recently 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 effecting a rendezvous as
well as for location of a submarine in distress.

AN /BQC-1

CONTROL UNIT

STUFFING
TUBE

(6 ACTIVE)
pgoP-9
(2 ACTIVE)

JUNCTION BOXES

650 0.0. SHIELDED CABLE NEOPRENE COVERED
30FT. APPROX. LENGTH

2 NO.16 AWG STRANDED CONDUCTORS

MIN, TEMPORARY BEND RADIUS 5 ¥gq

MIN. PERMANENT BEND RADUS | 6},

DRIVER RECEIVER
' TRANSDUCER

AN/UQC-I

Underwater telephones are being manufactured in two
sizes. The large unit (AN/UQC-1) for installation on
submarines and surface ships as an instrument for regu-
lar communication use, has an output of 400 watts. Ong,

o

@

such equipment is being procured for each fleet sub-\"

marine in commission and in addition for a limited
number of surface ships which may regularly have occa-
sion to operate with submarines. The second type of
underwater telephone (AN/BQC-1) is intended for
emergency use, contains 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 will allow
a surface vessel to home on a submarine in distress.
Three of these equipments will be installed on each fleet
submarine. They will be located at opposite ends of
the hull and may be put into service when all other
power on the boat has failed.

At the present state of development, the underwater
telephone has practically no security insofar as intercep-
tion is concerned. The addition of a speech-privacy
system, if and when such an equipment is reduced to a
practical size, could be readily accomplished. The present
telephone transmits in all directions, which also invites
interception. Current development s directed toward
improvement of these conditions, Experimental trans-
missions have been maintained between aircraft and
submarines using a surface vessel as a relay point. De-

velopment of an expendable buoy to serve as a sonar;’

radio link between the two craft is now underway at
the U.S. Navy Underwater Sound Laboratory.

These on-the-spot photographs represent
the “old” and the ‘“new” method of elec-

tronic repair parts stowage. The May, 1949,
issue of BuSHIps ELECTRON shows the actual
space and weight 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.

PROGRESS REPORT

ELECTRONICS REPAIR PARTS PROGRAM

Percent
Allowance Type Vessel Completed
Electron Submarine 100%,
Tube . .
Allowance Surface 80%
R;p?ir Submarine 10%,
arts
OO
Allowance SRHcs /e
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