






































CONFIDENTIAL

24 CONFIDENTIAL

Naval
Air
Navigation

Kleetronies
Project

>

A consideration of the events leading to the inception of the Naval Air Navigation
Electronics Project must necessarily go back to the fall of 1943, At that time, the Bureau
of Ships was confronted with the task of developing, testing, and improving the stability
and performance of electronic equipment such as the AN/MPN-1A radar set and other
aids for the landing of aircraft under poor visibility conditions. The Bureau did not at
that time possess any laboratory or field activity where equipment of this nature could
be set up, given engineering evaluation, or tested operationally.

To fill this need, in November, 1943 the Burcau of Ships Engineering Project was [
established at Gainesville, Georgia. Broadly speaking, this Project was a developmental B
organization concerned with investigation, experimentation, and solution of BuShips ==
problems in the field of electronic navigation. In addition it assisted in training Naval [
personnel in the installation and operation of laboratory developed cquipments, Field [
engineers trained by the project assisted materially in the original installation of low ap-
proach equipment in the Northwestern United States, Alaska, and the Aleutian Islands,

In September, 1944 the name of the facility was changed to Instrument Low Ap-
proach Project. The early accomplishments of the Instrument Low Approach Project
were very successful. This was due to the recruitment of personnel qualified in handling
ground equipment for air navigational aids and to the general administration of the

AN/MPN-5 ground-controlled-approach equipment.

program, aided by a fine spirit of cooperation among
the associated Naval personnel.

The Bureau of Ships, keeping in mind the possibility
of NAS, Gainesville, being placed in an inactive status
at termination of the war, considered relocation of the
Project. As a result of wide discussion and consideration
during conferences attended by representatives of the
Chief of Naval Operations and the Bureau of Ships,
suitable locations for the Project were subsequently pro-
posed. Two relocation sites were considered: the Naval
Air Station, Patuxent River, Md., and the Naval Auxili-
ary Air Station, Charlestown, Rhode Island. The air
station at Charlestown, Rhode Island, was selected for
various reasons, one being that test work of the Project
could be performed during the frequent inclement

Development of display boards and interval computer

for C.C.A.

weather. The Chief of Naval Operations modified the
mission of the Naval Auxiliary Air Station at Charles-
town to include support of the Project, and transfer
orders were made effective immediately.

Accordingly, the title of the Instrument Low Ap-
proach was formally changed, and the Navy Air Naviga-
tion Electronics Project (NANEP) was established on
the 23rd of January, 1946, with the mission of perform-
ing BuShips assigned problems in connection with the
design, development, and test engineering of air naviga-
tion electronic aids and air traffic control systems.
NANEP became an activity of the First Naval District
under the management and technical control of the
Bureau of Ships, and under the military control of the

Search antenna of AN/MPN-5.

Naval Air Station, Charlestown, R. I. The complement
of the Instrument Low Approach Project had been four-
teen officers and twenty-seven enlisted men., However,
due to the necessity of the Navy returning to a peace-
time status, the complement of NANEP was established
at five officers and twenty-nine enlisted personnel.

At the time NANEP officially reported aboard NAAS,
Charlestown, a transition period from military to civilian
complement of engineers and technicians was conducted.
Upon completion of the move, which was executed so
as to allow a continuation of the work on technical prob-
lems without undue interference, NANEP'’s mission in
the field of design, development, and test engineering
of electronic navigational aids was established.
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Test rack for development of
rotating pulse beacon tech-
niques.

NANEP was housed in several temporary buildings
centered about a standard forty by one hundred foot
utility hut. Over-all space aggregated 8,000 square fect
which was utilized for the establishment of an electronics
laboratory, a mechanical laboratory, storage facilities, and
as office spaces. Outdoor space was utilized for testing
of mobile equipment such as AN/MPN-1A Ground
Control Approach, AN/MPN-3, and such other large
radar and radio sets undergoing tests at that time.

NANEP was furnished an R4D and Two JRB type
aircraft for tests involving flight evaluation. The R4D
type aircraft was considered essential for routine work
due to its inherent adaptability. It provided sufficient
space and carrying capacity to allow an electronics bench
installation capable of flight testing many different types
of ground installations. This eliminated frequent inter-
change of airborne equipment. A JRB was chosen as
the type most suitable for special work, for flight check-
ing ground installations of electronic equipment, and as
a partial fulfillment of the aircraft requirements for con-
ducting special development work at certain air activities
where ground equipment was available to the Bureau
of Ships.

After spending approximately two years at Charles-
town, Rhode Island, NANEP received orders to transfer
to NAS, Patuxent River, Md., to become an integral unit

within the Electronics Test Division of the Naval Air

Test Center. This transfer was directed by Chicf of
Naval Operations in order to integrate more closely the
testing of ship/shore components with the related air-
borne components of electronic navigation and traffic
control systems. In this move it was considered essential
that the management control be transferred to the Bureau
of Aeronautics and that the Bureau of Ships retain com-
plete technical control inasmuch as the Bureau of Sh_ips
is responsible for the research, development and deS_IS“
of all ship and shore based electronic navigational alfﬂ‘..i.
NANEP is the only BuShips activity with flight faCllll-
ties to conduct engineering tests and field work on this
type of equipment. Effective 1 April, 1948, NANI_EP
was located at NAS, Patuxent River in the Electronics
Test Division, Naval Air Test Center.

The Senior Officer and Senior Civilian Engineer arc
responsible for the overall administration and technical
work of NANEP, assisted by the Coordinating Division,
headed by an officer; and the Clerical Division, headed
by a civilian Chief Clerk. The technical work of
NANEP is accomplished by the Project Division, which
is organized into four functional sections, each under the
cognizance of a Section Head: the Engineering Section,
the Model Shop Section, the Reports Section, and the
Material Section. The prime work is Pe;formed by the

~Engineering Section, whose responsibility involves the
- making of engineering studies of problems in design and
 development, and the engineering testing of electronic

aids to air navigation and traffic control including Instru-
ment Approach Systems, Automatic Approach Control,
Radio Ranges, Homing Beacons, Marker Beacons,
Ground Controlled Approach, Carrier Controlled Ap-
proach, Radar Beacons, Ship and Shore Based Radar and
IFF Equipments, and related special devices for ship or
shore installation.

The problems that have been performed by NANEP
are many and varied in the field of electronics. Some of
the high lights of the projects that NANEP is perform-
ing or that have been completed are summarized in the
remainder of this article,

Original tests were conducted on a YA Range to de-
termine its accuracy and general operation. Later, simul-
taneous voice conversion kits were incorporated into the
YA Range, and tests were made to determine the effects
of and difficulties involved in converting to simultaneous
voice operation.,

Course bending studies were conducted at NANEP to
determine the amount of bending that could be achieved
and the difficulty involved in order to meet operational
requirements at various locations. Instrument Landing
System projects were undertaken, including tests on CRIN
equipment and course softening techniques for the ILS

Alignment of experimental rotating pulse beacon trans-
mitting equipment.

System, and operational and technical evaluation of such
systems as the Sperry Microwave Landing System. A
number of projects were concerned with Ground Ap-
proach Radar Equipment. Original tests were conducted
on the AN/MPN-1A equipment when it was in its
early stages of development. More recently, revised
sweep circuits have been tested as an improvement to the
AN/MPN-1A equipments in the field. The fixed in-
stallation, known as the AN/FPN-1 Radar Set at Quon-
set Point was assigned to NANEP for installation of the
equipment and engineering evaluation upon completion
of the installation. A new type of evaluation error indi-
cator circuit, developed by NANEP, was applied to the
AN/FPN-1 at Quonset Point and resulted in a two-man
precision approach system utilizing one talk-down opera-
tor who also was the azimuth tracker. The original ele-
vation accuracy was maintained by continuing to use the
elevation tracker.

Testing of X-band Ramark equipment.
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A problem was set up at NANEP for the design of
improvements and testing of improvement kits for the
GCA's that are in the field. Kits that had been procured
by the Bureau of Ships were submitted to NANEP for
evaluation before delivery to the actual field units.
NANEP investigated the Cross-Talk Problem which
existed between the AN/ARC-1 communication equip-
ments in the GCA which as a system had not been evalu-
ated prior to field use. Marker Beacon Receivers were
tested at NANEP and a similar problem concerned the
pattern measurements of the marker ground installations.

Search and surveillance radar sets, such as the AN/
GPN-2, were sent to NANEP for evaluation. The
XSG-7 Radar Set was thoroughly evaluated. On all
these equipments, NANEP submitted a comprehensive
final report to the Bureau of Ships listing all the findings
in a full evaluation of the equipment. An AN/TPS-1B
Radar Set is currently under evaluation by NANEP.
Such direction finder equipments as the DBF and CXGL
equipment were evaluated at NANEP to determine the
performance capabilities and limitations. The complete
ground terminal equipment for the AEW Relay Link
was set up at NANEP for evaluation of the AN/SRR—G.
NANEP is currently designing directional antennas for
possible use with this AEW System.

In December of 1948, NANEP issued a comprehen-
sive report on the Engineering Tests of the Civil Aero-
nautics Administration’s VHF Omnidirectional Range.
This was followed by a report on the evaluation of the
CAA Distance Measuring Equipment as installed with
the VHF Omnidirectional Range. Later, similar tests
were conducted jointly with the Rho-Theta Evaluation
Group. A final report was submitted by NANEP to the
Burcau of Ships on an antenna development problem
concerned with the installation of VOR,1 DME,2 and
Racon at the same site. NANEP designed and tested a
means by which the Racon Antenna could be mounted
coaxially with the DME and VOR Antennas.

NANEP has been concerned with work aboard air-
craft carriers toward all-weather flying. A problem was
set up to devise a means by which aircraft could be
brought into the carrier controlled approach pattern.
Modified YL equipment, defining a path leading to the
destroyer or carrier, was used, together with a holding
pattern and a timing computer to space the aircraft at
regular intervals in the patern to assure precise desired
landing intervals.

NANEP designed a new CCA radar indicator for in-
stallation on board the aircraft carrier 7.5.5. Philippine
Sea. This equipment, known as the AN/SPN-3, is an
expanded position indicator (EPI) operated in conjunc-
tion with the “B" scope currently in operation on the
U.S.S. Philippine Sea.

' Visual Omnidirectional Range.
“ Distance Measuring Equipment,

NANEP is testing and evaluating the new CCA equip-
ment known as the AN/SPN-8. T'his is an Approach
Radar Set for controlled approaches to the carrier. Re-
vised status boards and computers are being designed at
the present time by NANEP to facilitate control of the
movement and spacing of aircraft from an orbit area into
the holding pattern and from there, at timed intervals,
to the precision system of the AN/SPN-8. The first of
these status boards and computers are now in use on the
U.S.S. Coral Sea,

While numerous projects are in progress concerning
evaluations and engineering tests, NANEP is continuing
with a development concerned with rotating pulse beacon
techniques in the development of an auxiliary homing
system. This development has progressed in design to
the point where both bearing and distance information is
displayed to the aircraft.

Experimental rotating pulse beacon receiver.

Various installations and evaluation problems concern-
ing beacons and IFF equipment have been made at
NANEP. For example, the AN/APN-63, which is a
GCA Assist Beacon, was evaluated by NANEP. An
X-Band Beacon concerning possible use with the Preci-
sion Approach Radar of GCA was evaluated and showed
excellent performance and considerable utility especially

with regard to all weather operation where the scopes
could at times be considerably cluttered.

A ground installation of the CPX—4 IFF equipment
was made in the Electronics Test hanger where NANEP
is located. In addition, the AN/APX-6 equipment was
installed in the flight test laboratory in the R4D aircraft.
Tests were conducted to determine the utility of this
¢quipment in conjunction with the SX Radar available at
Electronics Test and the wtility of the IFF equipment in
identifying aircraft utilizing the carrier controlled ap-
proach pattern developed for use with the modified YL
approach equipment.

At the present time, NANEP has an authorized com-
plement of forty people. The on-board count at NANEP
is thirty-seven, consisting of twenty engineers and tech-
nicians with the remaining personnel making up the
Reports, Material, and Model Shop Sections.

NANEP now has thirty-two active problems, assigned
by the Bureau of Ships. Nine are of "B” priority, Ex-

Indicator

Unit

Recording
Camera

_CXGL control unit and
indicator as installed in

PB4Y-2 aircraft.

Equipment tests and evaluation; the development of a
fixed direction indicator for possible use in amphibious
operations in the polar regions; the installation and
flight testing of the Mark V IFF Equipment; the general
study and development of display boards and aircraft
interval computers for CCA traffic control, followed by
the actual construction of two sets of posting boards and
interval timers for installation on board two aircraft car-
riers; the evaluation of the AN/TPS-1B System as modi-
fied by MTI, and evaluation of a new receiving equip-
ment as well as a new antenna drive system; the design
of two directive antennas for use on AEW equip-
ment; the technical evaluation of CCA Approach Radar
Set AN/SPN-8; and the evaluation of an MTI modifica-
tion kit for Radar Set AN/FPN-1 at Quonset Point,
Rhode Island.

On "D" priority, NANEP has been assigned eight
projects such as the following: General improvements
to the AN/MPN-1A or GCA equipment; a technical
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amples of these problems are: the elimination of the
cross-talk encountered in the 3 AN/ARC-1 radio equip-
ments installed in the AN/MPN-1A for VHF com-
munications; an evaluation of the CKGL DF equipment
as installed in a PB4Y type aircraft, (this equipment
utilizes four sector switched antennas each covering a
90° sector); the evaluation of the AN/UPN-7 Radar
Beacon in conjunction with the AEW Ground Terminal
Equipment; interference tests on the RAMARK equip-
ment; and a complete evaluation of the new GCA equip-
ment, AN/MPN-5.

NANEP has fifteen “"C” priority projects, typical of
which are: the installation of AN/MPN-1A Improve-
ment Kits and the complete test and evaluation of those
kits as received from the Bureau of Ships; the develop-
ment of an auxiliary homing system as a possible replace-
ment for the YE-YG Equipment; the rotating pulse
Beacon system described previously; the AEW Terminal

I Gyro Compass fam
Repeater [

CaAp 4 14 e e
evaluation of the SR-6A; a general study of carrier air-
craft controlled approach problem, fogether with a study
of the awtomatic carrier controlled approach problem
engineering tests of an ILS installation to be used for
antomatic carvier controlled approach studies; and the
development of a fixed GCA type daylight display for
control tower use. A study and follow-up problem is
assigned to NANEP to keep abreast of development
work in automatic GCA by other laboratories,

NANEP, as a comparatively small electronic labora-
tory, has a very enviable record in that it has completed
and submitted to the Burcau of Ships at least one project
report a month with the average being approximately
sixteen final reports per year for the past three years. In
addition, NANEP issues a monthly report on the prog-
ress and general status of all problems, as well as a
monthly fiscal report giving the status of allotments and
the detailed costs charged to each problem assignment.
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EDITOR

Continuing a new, and it is sincerely hoped, a permanent feature of your magazine—ELECTRON.
This new feature is the answer to numerous suggestions and requests from fleet and shore per-
sonnel for a medium of presenting their individual problems, gripes and questions on electronics
matters and obtaining answers to such queries. This section is not to be confused with the
FORUM which has been a reqular part of the ELECTRON since its inception in 1945. The continu-
ance of this new feature depends entirely on you—the personnel in the field—since we must first
receive correspondence from the field before we can search out the answers and print
them. As a matter of convenience, it is suggested you write directly to:

The following are typical of the type of letters
received to date for inclusion in this column:

Editor,
BuSHIpPs ELECTRON
Sir:

I have heard that the Bureau is preparing a “hand-
book” or “manual” as a guide to Electronics Officers
in the performance of their duties at various activities,
I would appreciate information as to whether such a
pamphlet is being prepared and if so when it will be
available to Fleet personnel.

Respectfully
G. L-W., Lt (jg) USN:

The Bureau is preparing an “Electronics Officers
Handbook,” NavShips 900,160, which is intended for
use by Electronics Officers as a guide, not a directive,
in the performance of their duties, Publication date of
this handbook is indefinite and activities are requested
not to request copies of the subject book at the present
time,

Editor.

The Editor

BuShips Electron
Code 993

Bureau of Ships
Navy Depar’rmen'l'
Washington 25, D. C.

Editor,
BuSHips ELECTRON
Sir:

On Page 4 of the September ELECTRON it was stated
that if a ship did not have a 234.0 Mc crystal for the
TDZ/RDZ on board, the ship should order same from
the nearest Electronics Supply Office. I have been in-
formed that this frequency is not correct and would
appreciate clarification of this matter,

Respectfully
H.H.F.,, ETC USN

Our face is red, the correct frequency is 243.0 MC.
Editor.

CORRECTION—U-H-F CRYSTAL
FREQUENCIES
As stated above, there is no 234.0 Me. crystal
supplied for the TDZ/RDZ. The frequency men-
tioned in the September ELECTRON should have
been 243.0 Me.

REQUISITION BY MATERIAL
CATEGORY

The most efficient shopper has in mind what he wants
and where he is going to get it. He classifies his require-
ments by type desired. If it is groceries, his list will be
classified by wvegetable requirements, dairy products,
meats, etc. By doing this he can save time because the
supplier has his store arranged in such groupings.

The same idea may be applied to your requisitions for
clectronic material. The requisition is your grocery list;
the market is your Naval Supply Depot, and in some
cases it will be the ESO. Both sources of supply have
grouped their commodities and identified them by cer-
tain ranges of stock numbers. Stock records and ware-
housing are set up on such a classification plan.

Your requisition may require screening by technical
personnel for the assignment of stock numbers. Certain
technical assistants to Supply Officers specialize in vari-
ous categories of material. A requisition containing
items of electron tubes, batteries and resistors may pos-
sibly have to be handled by two or more technicians, and
be forwarded to two or three separate locations in the
Stock Record Card Section of the Supply Department,
and that may cause unnecessary delay in its processing.

How much easier it would be for the supplier if you
were to submit your requisition by specific category of
material! As, for the most part, knowledge of the stock
numbers assigned to the groups or items required may
not be readily available, you can help by grouping simi-
lar electronic items to the best of your ability. In some
instances, where doubt exists, it may be advantageous to
prepare separate additional requests for each item so
that this segregation may be made at the Supply activity.

Section XIII, Paragraph C, of the Electronic Supply
Office Inventory Control Manual for Electronic Mainte-
nance Repair Parts, is quoted for guidance:

“All requisitions shall be limited to ten items per re-
quest, and each request shall contain only those items
within gne of the weekly categories as set forth in the
reporting schedule, Section XII. A blank space equiva-
lent to at least three lines shall be left between items.”

If you, as the end users, will follow some of these
guide lines for requisitioning, you will find that a more
expeditious processing of your requests will result,

FABRICATED REPAIR PARTS

If you've been responsible for an equipment, you"ve
probably wondered who the supermen are who decide
what’s an electronic maintenance part and how they go
about selecting it. Maintenance policies are the responsi-
bility of the Bureau of Ships. The decision regarding
which parts are to be considered of a maintenance nature
and which are not to be so designated is made when cach
particular equipment is provisioned. Provisioning meet-
ings are usually conducted at the equipment manufac-
turer’s plant prior to production of the equipment.
Representatives from BuShips and the Electronic Supply
Office and the manufacturer’s engineering department
meet there to review the equipment and select the spares.

Maintenance parts peculiar are furnished as equipment
spares and a quantity is also procured for stock. The
former are the responsibility of BuShips and are fur-
nished with the equipment. ESO is responsible for the
latter, which are to be binned as bulk for future issues.

During a provisioning meeting, many items are deter-
mined to be of such a nature that they can be repaired
or fabricated aboard ship or at shore installations. Other
parts are deemed to be of longer life than the equipment
and, hence, need not be carried for maintenance. Items
identified as being in these categories will carry the fol-
lowing note in the parts lists: “No# furnished as mainte-
nance item. If failure occurs, do not request replenish-
ment unless item cannot be repaired or fabricated.”

Repairable items are thus eliminated from the equip-
ment spares and from allowances. In the past, it was
found that many items were supplied unnecessarily in
the equipment spares; this resulted in an appreciable
waste of material as well as waste of critical stowage
space aboard ships.

Such items as simple gaskets, mechanical parts, termi-
nal boards, etc., can usually be fabricated with the raw
material and the repair facilities aboard ships. In the
event the repaired or fabricated parts are found unsuita-
ble for permanent use, a new part should be requisitioned
through the regular supply channels. The maintenance
policies outlined above will provide a more efficient sup-
ply by enabling better control over the critical mainte-
nance parts.
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SUBMARINE ANTENNA PROGRAM

On Sunday, 18 June, 1950, the Submarine Antenna Branch of the Laboratory's
Ele.ctronics Section, one of the pioneers in the development field of submarine communi-
cation, observed its fifth anniversary. It is significant to note that from a humble begin-
ning in a small boathouse borrowed from the Fishers Island Country Club, which was
then under control of the Navy Harbor Defense School, the Antenna Bramch has pro-
gl’ﬁ"SSt.?d to the extent that it is now housed in Maury Hall, a large complete[y equipped
building on the Laboratory reservation at Fort Trumbull, and has modern facilities at
the island field station. ,

. t_In May 1945, Mr. Cletus M. Dunn, now Section Leader of the Electromagnetics

ection on the staff of Dr. John M. Ide, Chief Scientist, was the only Laboratory em-
ployee engaged in work other than that of underwater sound, and in collaboration with
Mr. !?mo_ld B. Bailey and LCdr Samuel Freedman of the Bureau of Ships, he initiated
Investigation in field strength measurements of submarine antennas. On 18’June of that
year, work was begun on the first authorized problem, which pertained to the “"Construc-
tion and_Installation of Experimental Submarine Anter;nas.” .

This problem constituted an important part of the program to develop integrated

fllnte_nna systems §uitable for submarine use. It was the Laboratory’s responsibility to
assist Fhe Bureau of Ships in evaluating certain new types of antennas and comparing

these with .the standard installations now on the submarines.”
o “?;r]ihtsl:' (t)lrr:w, 110[ suitable facilities were ei.vailable at Fort Trumbull for conducting
o t}; ; un.a .e y, the Massac’husetts Institute of Technology was conducting opera-
d . ] 'flr Radiation Laboratory’s field station on Fishers Island, and this station was
zie;tzc\lﬂ:haiisﬂ:t t;? the Navy. Accordingly, in October, the Underwater Sound Laboratory
L Lo r;r:on on .behalf.of the Navy, and development of a large-scale submarine
e 1? gﬁ was immediately undertaken, The Fishers Island station is ideally
ed for field strength measurements with ships at sea and presents a line-of-sight

EING "in the know"’ at the tracks” sometimes helps when pick- -
ing the "bangtails” but being “in the know' in electronics
ALWAYS pays big dividends in efficient operation and main-

tenance.

AVILNIAIEINOD

view to the Laboratory’s mainland facilities.

dict ,_.S I:;C; ﬁid strength measurement equipment, commercially built to the specifications

eara ed by the scope of the program, was not expected to be delivered for more thenia

year, a system of'polar plotting using cathode-ray tubes was devised on the island. While
this test apparatus was being developed, the basic submarine antenna

YOU can be one of many “tipsters” who provide the Bureau
with the latest “inside dope” on operation and maintenance of
Navy electronic equipment. This opportunity is afforded Elec-
tronics Technicians through the medium of Performance and
Operational Reports on electronic equipments such as radio,

32 CONFIDENTIAL

radar, sonar, countermeasures, etc.

gram was undertaken. In 1947, large portions of installations and equip-
The Bureau utilizes the information contained in these reports

NN % g
ments from the island station were transferred to the Laboratory proper,

{.\ \x@m project was assigned to the Laboratory, and a Personnel recruitment pro-

Q,"‘}’) at rolrltl"jt?}:leuiiu:lév Bt T s 1 ) o om when planning prospect?ve corrective -actions such as field
Oﬁ a nucleus of three men to twenty engineer; c:::ipeenng]ie:;e;jggzjides and Changes' dQSign modifications, and O’[%‘lel' 1mprovements s O
o the value of fhe cquipment used in the vital submarine antenna research equfpment .TO the. end that over-all 1m1_3r(_3vement I eleeiente
A — - RN I’i‘fg?i{h-as increased from approximately $1,000 to more than $75,000- equipment is realized. Thus, you, tl:Ee Qngmc:tor of these reports
A ¢ Lir pme er(i ;r;tin)siy;)eaiulrengc;nt station on Fishers Island is now on Navy benefit direct]y by the prompt submission of accurate and timely
A o frori; th{; Arm}ly,[;gml?'lé Eéf Wtryi zltctres were received last year by transfer maintenance and operationcﬂ data. Conversely, inaccurate or
- - i sy Bg1 reservation. =S 0 useless information serves only to confuse the issue and deter
NN e o P Jza&ckl;mn:nfnﬁigidbpnm_anlyoxl;l :E&lé;:[t:;r; the forward march of electronics improvements.
(o ‘ X antenna systems, and in integrating antennas, L;)f:l“:t]nj;ia[:lecc(;mponents, and g TO BE A WINNER —syomilt your Ferformemos iend Opera-
tional Reports accurately and promptly to:

electronic circuit elements into communications systems which can be em-
ployed at periscope depth. In carrying out these responsibilities, it is evi-

dent that the Antenna Branch is performing an essential function in the C O D E 9 8 3 B U R E A U O F S H I P S

over-all program of the Underwater Sound Laboratory.

B TGN
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