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Wallace Rutherford Dowd
Captain, U.S.N.

Captain Dowd, Born in Fort Smith, Arkansas, October 22, 1896, attended
the University of Arkansas before appointment to the U. S. Naval Academy,
Annapolis, Maryland, in 1916. Graduated with distinction on June 6, 1919 with
the Class of 1920, and commissioned Ensign that date, he subsequently advanced
to the rank of Captain on June 18, 1942.

After graduation in 1919 Captain Dowd was assigned to the USS ARKANSAS
and sevved in that battleship until September, 1920. The succeeding three
years he had instruction in Naval Construction al the Posigraduate School,
Annapolis, at the Boston Navy Yard, at the Massachusetts Institute of Tech-
nology, and at the Edgewood Arsenal, Edgewood, Maryland. He received the
degree of Master of Science in War Ship Construction in 1923 from the Massa-
chusetts Institute of Technology.

From September, 1923, until June, 1926, Captain Dowd was Assistant
Shop Superintendent of the Navy Yard, Norfolk. He then served in the Plan-
ning Office, Navy Yard, Mare Island, until June 1929, The following month he
reported for duty in the Production Office of the Navy Yard, Pearl Harbor, where
he served until June, 1931.

Captain Dowd had duty with the Board of Inspection and Survey, Pacific
Coast Section, from July, 1931, until December, 1933. IHe then reporied Lo the
Nauvy Yard, Charleston, and served there as Production and Planning Officer
until June, 1937. The following month he assumed duty as New Construction
and Shop Superintendent at the Navy Yard, Pugel Sound, wheve he served until
September, 1941. He then served in the Office of the Dirvector of Shore Lstab-
lishments, Navy Department, until April, 1942.

Captain Dowd was Supervisor of Shipbuilding, Chicago, from March, 1942,
to April, 1944, and for his services in that assignment he was awarded the Gold
Star in lieu of the Second Legion of Merit with the following citation: .

“For exceptionally meritorious conduct in the performance of ulm.s!rfm{mg'
services to the Government of the United Stales as Supervisor of Shipbuilding,
United States Nawvy, Pullman Standard Car Manufacturing Company, Chicago,
Illinois, from March 1942, to April 1994.” o ‘

After being detached from duly as Supervisor of Shipbuilding, Chicago,
lllinois, Captain Dowd assumed duly as Head of the Materials Branch, Bureau
of Ships, Navy Deartpment, and for lis sevvices in that assignment was awarded
the Legion of Mevit with the following citation:

“For exceptionally meritorious conduct in the performance of rlf'l-'-\f”,” ,
services to the Government of the United States as Head of the Material Branch
in the Bureau of Ships from April 3, 1944, to October 15, 1945

On February 21, 1947, Captain Dowd was ovdered (o duty as Commander,

U. S, Naval Shipyard, Mare Istand, California.
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The

The

Electronics Office
By Gro. K. O'Hara

B The history of the Electronics Organization at
the Mare Island Naval Shipvard will, when it is
written, make an interesting, instructive and en-
lightening story. It is a story ol pioneering and
achievement, ol constant advancement and of
progress over a period of almost fifty years of
Naval history.

Mare Island
Naval Shipyard

This issue of ELECTRON brings to its readers the
inside story of the Mare Island Naval Shipyard and
some of the affiliated activities. This is the story
of a great Naval base which has served the forces
ashore and afloat for many years and in many ways.
It is an intevesting story, prepared in its several

'parts by the same people who contribute their skills

and energies to the everyday fulfillment of the
Yard’s broad responsibilities.

The Electronics Office of this shipyard is organ-
ized in accordance with standard Naval shipyard
regulations, is under the direct supervision of the
Electronics Officer and performs many separate
functions in carrying out its portion of the mission
of the shipyard.

Cﬂplain Jajep/z g éi?gr/zﬂ’y; z// 5 W

The Electronics Officer

Captain Joseph B. Berkley graduated
from the U. S. Naval Academy in 1929.
Shortly before the start of the last war he
served with the Yangtze Patrol gunboats
in Japanese-controlled waters of China.
Later, as Commanding Officer of the USS
Tulsa, he succeeded in saving his ship by
evading the overpowering Japanese forces
in the Far East. He served on the famous
South Dakota in her actions in the battles
of Santa Cruz, Guadalcanal, the campaigns
in the Marshalls and Gilberts, and the raids
on Nauru and Truk.

Captain Berkley is a graduate of the Post

Graduate School in Electronics. He as-
sumed the duties of the Llectronics Officer
at the Mare Island Naval Shipyard on 5
February, 1948, relieving Capmin AL
Becker, who is now the Assistant Chiel of
the Bureau for Electronics. Prior to his
present assignment, Captain Berkley was
head of the Design Branch of the Bureau
of Ships Electronics Division.

THE ELECTRONICS OFFICER
Capt. J. B. Berkley, USN

The Electronics Officer is responsible to the
Shipyard Commander for the proper functioning of
his office, advises and assists him in all matters per-
taining to electronics work, supervises field work
at all Twelfth Naval District electronic activities,
regular and reserve, is responsible for technical con-
ol and inspection of electronics work and for
maintenance of shore radio, radar, sonar and other
electronics activities in the Twelfth Naval District.
He maintains liaison with all Naval and commercial
clectronics activities in the area.

He acts as Deputy Shipyard Commander in all
matters pertaining to District electronic activities.

As Deputy Planning and Deputy Production
Officer, he has supervision over all electronics work
in the Planning and Production Departments.
THE ASSISTANT ELECTRONICS OFFICER
FOR SHORE
Lieutenant Commander R. D. Lagle, USN

The Assistant FElectronics Officer for Shore is
responsible to the Electronics Ofhcer for prelim-
inary design, development, installation and main-
tenance of all shore electronics activities in the
Twellth Naval Diswrict. He maintains liaison with
the Commanding Officer, Navy Communication

Stations, Twelfth Naval District, and with officers-
in-charge of all district communication stations and
clectronic activities. He acts for the Electronics
Officer in the absence of that official.

THE DISTRICT RESERVE
ELECTRONICS OFFICER

The District Reserve Electronics Officer reports
under additional duty orders to the Electronics
Ofhcer and is assigned to investigate and report on
all problems which arise in connection with Twelfth
Naval District reserve electronics activities. He is
responsible for the maintenance of equipment
records and installation priority schedules. He
maintains liaison with all Twelfth Naval District
reserve electronic activities and with reserve train-
ing organizations.

THE SENIOR CIVILIAN ASSISTANT
Mr. Geo. K. O'Huara

The Senior Civilian Assistant directs and co-
ordinates the work of all sections, groups and units
ol the office, maintains liaison with all heads of
departments, divisions and offices of the shipyard
and with district electronic activities. He advises
and assists the Llectronics Officer and maintains
technical and management control over all activi-
ties ol the Office.

Senior Electronics Engineer

Mr. George K. O'Hara, the Chief Civilian
Assistant to the Electronies Officer, has been
employed in electronics work at the Mare
Island Naval Shipyard since 1904. His
name has come to be synonymous with the
growth of electronics from the days ol the
carly, elementary wireless to the present
day of highly-technical, war-winning equip-
ment and technique.

Mr. O’Hara will never be forgotten as
the man who took such an active, respon-
sible part in the building of the network
ol carly wireless telegraph stations on the
Pacific coast and in Alaska. More recently
he has taken a like part in the establish-
ment of the new Electronics Shop  (Shop
67) at the Mare Island Naval Shipyard. He
is and will long continue to be a main-
stay in  this  highly-integrated, technical

organization.

M. Goo K O Mo

€ gILOIYLSTY



4 RESTRICTED

SECTIONS

The Electronics Office is divided into three gen-
eral Sections; Technical, Inspection and Clerical.
The Head of the Technical Section is the Chief
Engineer. He directs and coordinates the efforts of
all engineers for the long range planning of all en-
gineering problems affecting electronic activities
in the Twelfth Naval District. He reviews and ap-
proves plans, specifications, reports, procedures and
correspondence pertaining to electronic engineering
subjects. The Head of the Inspection Section is
the Chief Inspector for the office. He supervises
and directs all technical inspection work, advises
the office on technical aspects of all electronics work

- performed in shipyard shops and on board ships.

He maintains liaison with Assistant Repair and
Assistant Shop Superintendents for Electronics.

The Head of the Clerical Section is the Chief
Clerk for the Electronics Office. The Chief Clerk
supervises and directs the work of all clericaltem-
ployees, acts as personnel assistant and furnishes
clerical services for all sections, groups and units of
the Electronics Office.

GROUP ORGANIZATION

The Technical and Inspection Sections are each
divided into four groups. Under the Technical
Section there is an Installation and Maintenan.ce,
Progress Control, Ships Test and an Engineering
Group. The Installation and Maintenance Group
is responsible for the installation and maintenance
of all shore radio, radar, sonar and other electronic
equipment at shore electronic activities in the
Twelfth Naval District, regular and reserve. They
establish suitable schedules of maintenance by sta-
tion force or shipyard personnel as requirc'd, make
inspections and test, calibrate and adjust 111;51311.311
equipment. The Progress Control Group maintains
liaison with officers-in-charge of district _elcctromc
activities, arranges priority of work, directs the
initiation of job orders, prepares corrc:s_p(md‘chc
and maintains progress control records. T’ .he 5.1'171135.
Test Group performs all necessary Lesfs, (:a!:hra‘ml).ns
and engineering measurements on Sl]lp])()'il‘l't-l r:(];o
radar, sonar, teletype and other electronic 1nstatia-

- i ‘or ontract engi-
tions. They supervise the work of fmm act g]'
information and data

shipy‘artl branches as
ring services for

neers, provide cng‘inecring

to shipyard shops and other :
required. They provide enginECrily ; :
'«1111 GCA units 5115{3]1“1 in the 'I'weli'th'l\aval Dis-
trict or undcrgoing overhaul on the shvlpya_rd, ’;tnd
perform special engineering work as.asmgned. ]. he
Engineering sroup is resp(msih](r for the prelim-

inary. planning, development, Cngincel‘ing and de-
sign ol all shore radio, radar, sonar, teletype and
other electronic installations in the Twellth Naval
District. They supervise the preparation of plans
and specifications, provide engineering data and
act as technical engineering consultant on all shore
station problems.

Under the Inspection Section there are four
groups, Radio and Teletype; Technical Data; Sonar
and Radar Group. The Technical Data Group
maintains an extensive working file of instruction
books, plans, technical publications, text books and
technical data. They furnish technical data to sec-
tions, groups, units and other shipyard activities
as required. The Radio and Teletype, Sonar and
Radar Groups perform identical functions in their
tespective fields.  They prepare data for arrival
conference reports, inspect work, make tests and
furnish technical data and information to plan-
ners, design engineers and shop supervisors.

INDEPENDENT UNITS

Working jointly under the Head of the Instal-
lation and Maintenance and the Head of the En-
gineering Groups are eight units. Three cover
Flistriq-widc activities and five are assigned  to
important communication stations. The Internal
Security and Industrial Control Unit is responsible
for the engineering, installation and maintenance of
a District-wide system of two-way f-m voice com-
munication circuits involving many fixed and me.-
bile stations. The Teletype Unit is responsible i
the engineering, installation and maintenance of a
district-wide system of teletypewriters, NTX, radio
and local loops. The Lines, Cable, CCL and Ter.
minal Unit is responsible for the systems engineey-
ing of all intra-district lines, cables, v-h-f links and
associated terminal equipment used for contre] of
radio transmitters and receivers. Units are as.
signcd to each of the [oIl-owing listed activitjes.
Navy Communication Stations, Mare Island, g,
Francisco, Dixon, Skaggs Island and N.AS. A,
meda-Moffett Field. The functions of each of th
five units are identical but work I)Cl'[‘).l‘nlcd Varieg
with the size and importance of thg station FO .whi(;h
the unit is assigned. The head of cac'h'un;t 15 ‘clos_
ignated as the Station Engineer. He 125.11( l'..lc(-.
tronics Officer’s r('pr('smnzuivv and technical E‘Il]\-‘is()].
to the Commanding Ofhcer and the ()H‘]cmxjn_
Charge of the station to which lesign('(i.‘ He SUper-
vises the installation and maintenance ol all Cquip.
ment and coordinates planning, design and stan.
ards for his station.

B The Electronics Shop (Shop 67) has been estab-
lished under the Production Department, Shop
Superintendent’s Office, since March of this year.
Shop 67 is headed by a Chief Quarterman Radio
Mechanic who is acting as Shop Master until a new
master is appointed. Under the Acting Master are
5 quartermen, 20 leadingmen, 301 artisans, 178
helpers and 22 apprentices, making a grand total of
526 persons employed in this shop. Because of the

" existing heavy workload incident to the tremen-

dous Electronics Rehabilitation Program, it has
been necessary to obtain additional workers to
complete the immense amount of work involved.
The normal shop force is at present augmented
by 100 additional employees borrowed from other
production shops. This further increases the pres-
ent working force of 626 employees. Another

By H. W. PRATT AnD EpGar CASE

article in this issue covers the rehabilitation pro-
gram.

The transition to shop status was accomplished
with a minimum of confusion since it was mainly
a change in name: [rom Electronics Facility to
Electronics Shop (Shop 67) . Little change in policy
or procedure was necessary as the Electronics Fa-
cility had always done the work of a shop without
official shop status.

Work accomplished by Shop 67 is divided among
groups with supervisors in charge of each section.

TELETYPE & CRF SECTION
This section accomplishes all teletype and CRF

overhaul, installations and maintenance work in
the Twelfth Naval District. This shop, besides
having facilities for complete overhaul and recon-
ditioning of teletype and CRF equipment, has a

Quarterman R. G. Bauman and Chief Quarterman H. W. Prail, Acting Master

S Q3aLdIdLs3y
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A portion of the Crystal Finishing Section of Shop 67.

mobile repair unit for routine maintenance in the
field.

INTSRUMENT REPAIR SECTION

The Electronic Instrument Repair Shop is con-
veniently arranged and completely equipped for
repairing and calibrating all types of electronic in-
struments, including frequency meters and cali-
brators, tube testers and analyzers, vacuum tube
meters, capacity resistance and impedance bridges.
Key employees are receiving special training in the
repair and calibration of radiac instruments.

CRYSTAL GRINDING SECTION

Within Shop 67 is located one of the three major
Navv crystal grinding activities. Others are  at
]’(‘ar'l Ha'rl)rn‘ and at the Naval-Gun Factory, Wash-
ington, N. C. Since the establishmént of this sec-
tion in November 1945, approxinmtcly 150,000 type
CR-7 crystals for TDZ/ RDZ u-h-f equipments have
: and [requency tolerance.
This was accr)n"lplis‘.h(-d under l%u“il]il‘w Pro]crf ()ri
der #320/47. Equipment installed in the Cl-ysf.a
equency standard, six

been tested for activity

Section includes a primary I : i _
ﬁnishing and test positions. lapping m;i.(;linnes, etch-
ing tanks, and many other items. Additional m(?(L
€rn new equipment is under procurement. Equip-

ment available is capable of manufacturing crystals

ol all types used by the Navy excepling primary
hars, plated types and hermetically sealed units,

RADAR, RCM, IFF AND LORAN

Approximately 7,000 square feet ol floor space are
devoted to the repairing of radar transmitters ang
reccivers of all types, including radar counter.
measures, 1FF, and loran equipments. SPeCiElHY_
constructed test racks are widely used. Wave
guides and coaxial lines run to roof antennas ¢,
conduct tests under actual conditions.  Loran, sey.
sitive receivers, and frequency meters are tested iy
a double-copper-mesh screened room to elimingge
external interference.

INFRA REPAIR SECTION '

This section (formerly Nancy Repatr F“(f“ity)
was established in July 1946. Marc? .Is'lan(.l and
Norfolk are the two such Naval activities in the
Tnited States. This shop is equipped with bencheg,
st equipment,
:l(ls;l-l.' zgulla dark room for threshold and resolutjg,,
tests.

RADIO RECEIVER SECTION -

The Radio Receiver Section repairs all types
of Navy radio receivers and direction flinders fo,
ship and shore radio stations.

test pane]s, collimators, a gassmg

RADIO TRANSMITTER SECTION

This section is concerned with the repair and
testing of all types of Navy communication trans-
mitters, large and small, covering the spectrum
from v-I-f to u-h-f. If necessary, transmitters are
completely dismantled to the smallest component
and completely rebuilt and refinished.

OUTSIDE SHOP

An outside section of Shop 67 with a Quarter-
man and Leadingman in charge has been organized.
This section is engaged in the removal and in-
stallation of electronic equipment on shipboard as
well as accomplishing shipboard electronic repairs.

SHORE STATIONS

“The Shore Station group consists ol a quarter-
man, 5 leadingmen, 40 mechanics and 20 riggers
and helpers. This unit accomplishes electronics
maintenance work at all shore based radio stations
in the entire Twelfth Naval District, including all
installation and maintenance work incident to the
Internal Security Network of some 600 stations.

GROUND CONTROL APPROACH
REPAIR SECTION

Shop 67 personnel under the direction of an
electronics engineer accomplishes overhaul of GCA

1

§ie

equipment from all areas west of the Mississippi

River, including the Pacific Ocean Area. This ac-

tivity is described in more detail in another article.

MANUFACTURING SECTION

This section is a complete machine shop, set up
lor light manufacturing work incident to the repair
and installation of elec¢tronic equipment. Parts
that cannot be procured from commercial sources
are manufactured in this section. Fabrication and
assembly of complete units is often necessary.

APPRENTICE TRAINING

Twenty-two apprentices are completing their
studies in trade theory and experience in shop
practices. The first group will graduate in about
cighteen months from this writing and will take
their places as [ull-fledged artisans in the shop and

on board ships.

SONAR AND TRANSDUCER REPAIR SECTION
This section repairs, tests, and provides main-
tenance for sonar equipment installed in Naval
vessels and at harbor installations. Facilities are
provided for cleaning, dismantling and assembling
transducers.  Air vacuum pumps, spray booth,
compressed air paint spraying equipment, test tank,
machine shop and stowage space are included.

.

Radio Recelver and V-H-I')U-H-I' Transmitlier Section.

L Q3LDIYLS3d
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B The part played by the Twelfth Naval District
in the story of shore wireless stations on the Pacific
coast is long and [ull ol interest. Mare Island had
a hand in the erecting and outfitting of most of the
early stations in the Eleventh, Twelfth and Thir-
teenth Naval Districts and in Alaska.

The first Navy wireless station on Mare Island -

was a combined transmitting and receiving station
consisting of a Slaby Arco open gap spark trans-
mitter together with a Slaby Arco coherer and de-
coherer for receiving.

The station was commissioned 21 May 1904. The
first message was transmitted to Yerba Buena, ap-
proximately twenty air miles distant, by R. B.
Stewart now the Senior Electronics Engineer in the
Office of the Electronics Officer, Eleventh Naval
District. The message was received by a Mr. Car-
roll, present whereabouts unknown.

In 1921 the Navy established a series of radio
direction finder stations along the West Coast.
Mare Island originally maintained all the traffic
and direction finder stations in the Eleventh and
Twelfth Naval Districts and in Alaska and some
of the stations in the Thirteenth Naval District.
In 1921 the Thirteenth Naval District assumed the
maintenance for all stations in that district and in
Alaska. In 1924 the Eleventh Naval District as-
sumed the maintenance for their own stations.

About 1920 the Navy started the construction of
a series of low-frequency, high-power arc transmit-
ting stations for broadcast schedules to 1hc.ﬂect ;fnd
for daylight transcontinental and .trans-l’amﬁc point-
to-point circuits such as Washington, I—Io.lrmlu]uT
Cavite and Balboa. The Mare [sland station was
commissioned in 1921 with a 60 kw arc c‘onverte‘r
with an antenna supportcd by three 4n0-loot sc?l].
Supporting steel towers sp;m'(l at the corners of a
1,000-foot triangle. ‘

The method of signalling was 10 al‘ter frequency
slightly, the difference between “mark” and “space”
l)(‘il’lg on the order of between 100 and 500 (‘}’('IE‘S.

Twelfth Naval District
Shore Communication
Stations

By G. W. CATTELL

Full advantages of this type of frequency shift
keying were not fully appreciated. Walter Fan-
ning of the Twellth Naval District applied for a
patent however, utilizing the principle of using the
marking and spacing waves to operate a combmon
polar rvelay. It was used only to a limited extent.

One _oE the troublesome disadvantages of the arc
transmitter is that it is an inh

‘ erent generator of
severe radio

Interference covering a continuous
band of frequencies from the fun

damental up-
wards.

This was known as “arc mush.”  About
1922 tl.1e Federal Telegraph Company, the principal
ma.nu[acturer ol arc converters, invented the nodal-
pomt system ol keying which eliminated the spac-

=

EEnE

The Marve Island station as it appeared in 1904.

ing wave and effectively reduced the arc mush near
the fundamental frequency and to a lesser degree
at higher frequencies. About the time radio broad-
casting became popular, the Navy became very
unpopular for the intense arc mush interference its
arc transmitters were causing. Twelfth Naval Dis-
trict personnel developed a low pass filter which
when used in connection with suitable shielding
was found very effective in reducing arc mush
interference on broadcast frequencies to a value
where there were no [urther complaints. This cir-
cuit was successfully used by other Navy stations as
well as some commercial installations.

Mare Island personnel designed and built the

U. S. Naval Communication Station, Dixon, California.

Navy's first monitor receiving system which was
installed at the South San Francisco Radio Station
where receiving conditions were good. The signals
were “piped” into the control station in San Fran-
cisco over wire lines leased from the telephone
company. Although this method met with some
opposition initially its merit was soon recognized
and other installations followed.

Then came the “discovery” of high frequency com-
munication. Isolated cases of very long distance
communication using very small power gave rise
to many false hopes that it might become the usual
thing. It was soon realized that considerable power
would be required to obtain thoroughly dependable

Transmitter Building.

6 Q3iLDIYLS3A
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U. S Naval Radio Station, Skagas Island, Sonomq,
California. Operating Building and 300-fool towey,

results.  However, the many advantages of high-
frequency communications were soon appreciated
and stations sprang up all over the world. New and
more-efficient antennas were developed which re-
quired larger receiving station sites. The Twelfth
Naval District’s high frequency receiving develop-
ments were transferred to Mare Island, using the
same site on the hill which was used for the orig-
inal Mare Island station. Fading was one ol the
most troublesome vagaries ol high-frequency trans-
misstons.  The problem is now understood and
cffective remedies are available. As the Navy is
concerned, Mare Island personnel pioneered di-
versity reception.  Mare Island installed what
probably was the first rhombic and certainly the
First multiple-wire rhombic receiving antennas used
in the Naval Communication Service. Mare Island
is believed to be the first to rebroadcast time sig-
nals. and the first to make practical use of rebroad-
czlst.mg ol traffic by acting as an automatic relay
station  between Radio Washington and Radio
Honolulu.  The Twelfth Naval District also pio-
11&81'_6([ the Navy's use of high-speed Boehme auto-
matic tape transmission and reception.

In the meantime, severdl high-frequency trans-
MLLLCES had been installed in the High Power sta-
tion. _Bet‘ause the Hill Receiving Staktion was only
Ol]c:llllle distant from the High Power transmitting
stadon, the problem of “key clicks” was quite
troublesome.  Twelfth Naval District personnel
S"‘.“s{“_cmrily solved this problem by developing a
dl"_‘"'rs‘t}"l‘lixct‘ unit incorporating a new circuit
which proved effective in eliminzltizlg key clicks and
all other interference of the impulse tyi)c.

Mare Island and the Twelfth Naval District have
2 tl:il([i.tion of which they are justly proud: whatever
It 1S, 1t can be done; no effort is tao great, indi-
vidual cerdit i not a motivating factor, and that
we all work together on all occasions. Everyone is
;"'“C“‘bﬁ’l‘ of the same team. Mr. George K.
o P.Inm’ Senior Civilian Assistant to the Electronics
Officer, and who has been with this yard for forty
yc.ars, has played an important role in developing
this esprit de corps.

ACTIVE INSTALLATIONS, TWELFTH

N{\VAL DISTRICT

TF'o name ang describe all the prcsently active
Sh.()m clectronic activities in the Twelfth Naval
District would he beyond the scope of: this article.
Only a few of the major activities will be dis-
cussed briefly. '

NCS Shaggs Island—Navy Communication Sta-
tion, Skaggs Island, houses three activities: I1—
Receiving Activity, 9_Communications Supple-

mentary Activity and 3—Security Activity. The
reservation consists of 3,300 acres of flat and level
land surrounded by salt water sloughs and pro-
tected therelrom with suitable levees. It is ap-
proximately 28 air miles (19 road miles) from the
San Francisco Control Station and 8 air miles (29
road miles) from Mare Island Naval Shipyard. The
quarters and station maintenance facilities area 1s
in the northeastern corner. The main operating
building is located near the geometric center.

The main operating building is of reinforced
concrete measuring 80 x 85" and consists of two
floors and a basement. It is of splinter-prool con-
struction with no windows below the second floor.
It was originally designed and equipped to be a
combined major diversity receiving station and
complete emergency control station. The lower
floor was intended lor operating activities. Each
room therein is completely shielded with sheet cop-
per. The basement was intended for wireways,
conduits and other services. The second floor was
intended for offices, storerooms and air conditioning
equipment.

The 80’ x 80" receiving room was designed to
accommodate four rows of single or diversity re-
ceivers. The supervisor’s desk, audio, radio fre-
quency and power panels as well as the two crystal
controlled clocks are located at one end of the room.
At the other end of the room are located emer-
gency Boehme positions and ships operating table.
Because experience has indicated that it is expedi-
ent to have the ship-to-shore operators situated
where they can control their own receivers, ships
tables (where manual and radio-teletype operators
handle this type of circuit) are located adjacent to
the wall originally intended for the fourth row of
receivers.  Receivers and ships tables are above rows
of concealed prefabricated holes in the floor which
convey. wires and cables to a three-tier cable tray
slightly to one side of the holes.

The Communication Supplementary Activity oc-
cupies the 80" x 35" room originally equil?ped [0_1'
control purposes. This activity also occupies addi-
space on the second floor.  This

tional operating - )
{ the Special Project

activity has sole occupancy © )
d by 19 rhombic antennas and

Building surrounde
are remotely located.  Ad-

the DAJ building which
ditions are in the plunning St?ge'
The Security Activity occupies space on the sec
vell equipped with a model LAM
precision frequency measuring cquipmcn't o well
facilities to measure qluckly and
accurately any received frequency from the very
‘ ’ Facilities permit of monitoring

ond floor. It is v
as other necessary

low to ultra high.
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several tvpes of transmission including teletype
to assist in its program to observe any irregularities
in procedure. _

The main antenna system consists of three spaced
rosette groups of rhombics. Each of three groups
was originally of slightly differing design: a—single-
wire horizontal, b—3-wire horizontal, and c—single-
wire sloping. The intention was to scrvice-test the
three types to determine the best. The 3-wire type
appears to be most satisfactory.

NCS Mare Island—Mare Island is the site for both
the Low Frequency Station and the new High Fre-
quency Transmitting Station.

Low Frequency Transmitting Station—The orig-
inal High Power Station was built in 1920 and
originally housed one 60 kw arc. During the years
that followed, several more ares were added which
in turn were replaced by tube transmitters of
various types and descriptions. The two major
arcs (100 kw input) were used on frequencies of
28.5 and 42.8 kc up to 1942 when they were replaced
by tube transmitters. In the meantime, many
high-frequency transmitters were also installed until
it was quite apparent that additional space would
be required to house the evergrowing number and

size of high-frequency transmitters. This station is
remotely  controlled and  essentially unattended,
being visited about once per watch.

9
1
4
o
4
3
gl
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High Frequency Transmitting Station—The High
Frequency Station was commissioned in 1940. It
is cross-shaped, built of reinforced concrete and hav-
ing three operating wings and an administrative
wing. A splinter-proof operating booth is located
at the intersection ol the three operating wings.
From this booth may be started, stopped, keyed and
monitored, any transmitter including those located
at the Low Frequency Station one mile away. The
transmitters are arranged in four rows and rest over
concealed prefabricated holes in the floor which
permit the wires and cables to pass into the three-
tier wiring trays which follow along beside but un-
der the holes. A three phase enclosed power bus
forms a loop circuit entering the three wings.
Power taps as heavy as 600 amperes may be taken
off every 22 inches without danger to personnel
and without interrupting the circuit.

NCS, Dixon, California—The high-frequency
transmitting station at Dixon is not yet in com-
miussion.  The station is located approximately 54
air miles (72 miles by road) from San Francisco and
approximately 33 air miles (42 miles by road) from
Mare Island. It occupies two adjoining sections
(1280 acres) of flat and essentially-level land. The
entrance is at the north end. The operating build-
ing is situated near the geometric center ol the
property, one mile to the south.

U. S. Naval Radio Gontrol Station, San Francisco. Teletype Relay Center Tape Monitors.

The station was originally intended to be the
major high-frequency station in this area. Because
of the many changes which have taken place since
then, its present status is that of supplementing the
High Frequency Transmitting Station at Mare
Island. It is understood that the Dixon station

will be used, among other purposes, as an experi-

mental station to service-test new ideas such as the
development of an unattended, completely remote-
controlled transmitting station. Because of the
large land area available, it is probable that some
antenna development will also be undertaken.
The main features of the operating building are
ol BuShips design. The building is essentially “tec™
shaped with a small administrative section in front.
The transmitter room, approximately 38" x 1227,
was designed to accommodate ten transmitters.
'No specific space has been assigned for addi-
tional transmitters other than that now being used
as a shop and a relatively small storeroom, which
coulfl‘bc made available by the removal of certain
partitions. . ‘The station is completely air-condi-
U_O”Cd to take care of the heat dissipated by the
air-cooled transmitters and the excessive tempera-
tures which prevail during the summer months.

Thc.ﬂ?ol‘ m the main transmitting room and all
administrative zye

) as is of terrazzo construction.
Floor

T trenches are used for electric wiring and
cooling water.  The main air-conditioning ducts
are also in the floor with eratings to allow the low
ol cooled air. 1f ;1pprcd2iblc—: further expansion is
dcc.'m(-:d necessary, the Bureau has proposed the
]r}u}l.flmg of an extension on the other end of the
tee”and construct another transmitter room simi-

lar to the one now housing the present transmitters.

I'here are at least two new and interesting fea-
tures (T(:'1111ecle(1 with the Dixon installation. The
first twinrhombijc antennas in this area have been
col?slructcd at this station. Tt will be very inter-
estimg and instructive

to compare them with the
stand

ard rhombic and to test the feasibility of using
[[TC- .l\\'() halves as separate antennas or the lJOSSi-
bilities of horizontal beam steering or beam width
control by adeSTiil'lg the phase rcl‘zltion in the two
halves, The two halves of the twin have been
i”‘?“g’_llt over separate transmission lines into the
building to obtain greater flexibility ol utility as
well as for greater case in cxpcrimcntation. Great
1:;11'(: has been taken to keep the transmission lines
[eeding the two halves as nearly alike as possible

Another feature which will be tried out is a
new system of very flexible radio frequency switch-
ing between antennas and transmitters.  These
switching facilities will comprise two banks of over-

head switch units filling a large portion of the
space between opposing rows of transmitters. The
new system attempts to approximate the ideal of
being able to place any transmitter on any antenna
without danger to persoﬁnel.

The main power is furnished by the Pacific Gas
and Electric Company at 60,000 volts. It passes
through Company-owned transformers and Navy-
owned switch gear at 2400 volts and then through
underground ducts to the operating building about
one mile distant. Emergency power is furnished
by a 600-kw advance-base-type Diesel engine gen-
erator which delivers power through suitable switch
gear at 2400 volts.

The antenna field consists of seven twin rhombics
and eight single rhombics. Number 6 copperweld
wire spaced 12 inches apart is used for outside
transmission lines. The same size wire spaced 6
inches apart is used for transmission lines inside the
operating building.

NCS San Francisco—The San Francisco Control
and Teletype Relay stations are located in the
Federal Office Building near the San Francisco
Givie Center. The radio control room and tele-
type relay center are located on the third floor.
The model UN and singlesideband terminal
equipment as well as the two model TDO transmit-
ters are located on the sixth floor. A 150 kw Diesel
engine sct in the basement furnishes power in case
ol emergency.

The NTX and radio teletype relay center are
considered the best and most efficient in the Naval
service.  The present arrangement with all its fa-
cilities is the result of progressive improvements
and a creative imagination.

Some [acilities for Boehme transmissions are still
being preserved for sending of FOX schedules or
where otherwise required.

The radiophoto [facilities for the district are
located on the sixth floor. Many now famous World
War 1T pictures came over this circuit.

Mare Island transmitters may be controlled from
the control station over land lines leased from the
Pacific Telephone and Telegraph Cn-mpany or
over the v-h-f communication mnfrc_)l lmks.‘ The
radio signals received at the receiving station at
Skaggs Island may similarly ?)e Ll‘:lnsantIe(‘l to the
control station over the v-h-f communication con-
trol links or over Navy-owned cables between Skaggs
Island and Mare Island and thence over leased
lines to San Francisco Arrangements have naot
been completed to permit the use of multi-channel

operation over lanc
company.

1 lines leased lrom the telephone
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B Toward the end of the war, Mare Island, like
other shipyards, had the problem of handling and
disposing of obsolescent electronic equipments
turned in by ships and stations. Under the joint
control of the Electronics Officer and the Supply
Officer, a Salvage Unit was established to segregate
the miscellaneous gear so that it could be identified
and made readily accessible. During the final stages
of the war, this Salvage Unit was often the sole
source ol electronic units and replacement parts
which were not available in stock spares. The ces-
sation of hostilities stopped shipments enroute to
bases. Orders to return the material to the Pacific
Coast threw supply lines into reverse. Mare Island
seemed to be a logical place for roll-up material
since manpower and facilities were still available.
In order to alleviate shipping bottlenecks in the
San Francisco Area, returning ships were ordered
to Mare Island by Commander, Western Sea Fron-

- The zeBRA Program
of Rehabilitation

By Harry F. Birp

tier.  Admiral Klein, Shipyard Commander, and

‘Captain Becker, the Electronics Officer, anticipated

t%“f tremendous amount of work involved in hand-
ling tl}i’* Material. One ol the lél‘gest buildings on
the shipyarq, having overhead cranes, was assigned
as the Electronics Reutilization Plant.

The diversion of roll-up material to Mare Island
was a local arrangement to meet local logistic prob-
lems. Other Naval activities in the Western Sea

Frontier
onter faced the same problem.

: Commander,
Western Se;

t Frontier and the shipyard commander
urgec! _the' official designation of the Electronics
Re}’m?m‘tmn Plant (erupt) as the central processing
P“Jmt l_m all roll-up electronic material on the West
Coast_-m Order to conserve funds and mManpower.
.—\(l'mu al Milpg ol the Burecau ol Ships visited Mare
IS]‘_'“(! (_‘”“_1'5' in 1946 for an inspection of the work
a”(l.&’c'lmﬁs for handling electronic material piled
up in othey shipyards, supply depots and the for-

AT
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Many thousands of [eel of [loory space ave devoted (o the reBRA prograne.
Shown heve is the main assembly voom.

ward arca. The Electronics Reutilization Plant was
officially designated in August 1946 to process all
equipment received [rom Western Sea Frontier.
In January 1947, the Burcau ol Ships advised
Mare Island concerning the exact disposition of
the various types of clectronic equipments. As the
boxes were opened, equipments were visually 1n-
spected to determine their condition.  All those
determined to be beyond economical repair due
to physical damage were turned over to the Supply

SR
a\

At left, a transmitter as veceived f[or vepair. At right,

a similar transmitter after being exposed
to the zEBRA program.

Officer for disposal as scrap-salvage. The “critical”
cquipments were reported to BuShips for disposi-
tion (Category A). Equipments which the Bureau
designated as being “required for stock” (Category
B) were turned over to the Supply Department for
storage by lot numbers at N.S.A. Stockton, Cali-
tornia, for eventual overhaul under Project ZEBRA.
E‘l_“ilmlcnts lor which BuShips had no further re-
l]'llll‘mncm_q were turned over to BuPers for the
Naval Rescrve Program or sold as surplus by War
Assets and the local Supply Officer.  During FRUPT
oPerations, spare parts were set aside in anticipation
ol .lhe eventual overhaul needs and the Burcau’s
Shipboard Spare Parts Program. These spare parts
]_m.\'t's have been scgregated by types. Some are be-
ing broken down and binned by Mare Island, some
by Oakland. Spares lor Category C and surplus
cquipments are stored at Stockton.

Lo determine the amount of work under Project
ZEBRA, Uiy necessary to define the lot unit. A lot

is composed ol the Navy Type Units that make up
a given type ol equipment. As an example, ZEBRA
Lot 147 having 550 units should produce about 550
RBO receivers, while Lot 202 having 4,000 units
may produce only 400 SO-series radars. There
remain about 46,000 units to be rehabilitated under
Project zesra.  The total cost of rehabilitation is
estimated at about $2,500,000, and should return to
BuShips stock or use approximately 530,000,000
worth of clectronic equipment. As the units are
restored to practically new condition, they are as-
sembled into complete equipments, inspected and
assigned new serial numbers prefixed with the
shipyard symbol, i.e.: RM for Mare Island or RS
for Puget Sound.

A Bureau ol Ships allocation of zesra work has
been made to Puget Sound Naval Shipvard. Ten-
tative assignment of specific equipments for rehabil-
itation by Puget Sound Naval Shipyard has been
made. Mare Island divides the remaining work
with San Francisco Naval Shipvard in order to
expedite the program and utilize available man-
power. Work schedules are based on priority as-
signments made by BuShips and production out-
put. As the needs ol the Burcau change, lot
rehabilitation schedules will be altered as necessary.
Mare Island has been designated by BuShips to
coordinate the zesra project on the West Coast.
Based on monthly reports, the Burcau, by shipment
order, disposes ol the equipments as they are turned
in to the Supply Officer after rchabilitation.

At Mare Island, the zrsra program is designed to
operate on a production line basis.  When an
cquipment consists of several types of component
units, all of the units are processed separately and
assembled into complete systems as they come off
the lines.  Each unit is thoroughly cleaned, painted
or plated as required, and tested. Disassembly is
kept to a minimum. The zesra building ol Shop
67 is divided into bays, cach ol which is under the
5upcrv‘ision ol an electronics mechanic.  The per-
sonnel are for the most part unskilled in electronics
lead of the electronics mechanic

but following the _ !
tasks ol cleaning

arc able to perform the routine o
and ]):lillling‘. All tubes are tested, fl(-l[-(‘ll\'v or
damaged parts replaced and available field changes
made. At the end of the lines, (‘()ml)lolc‘ oper;}L
. . e e sot up to permit rapid
ing equipment or “jig” is set ! | |

As cach unit re |
pation for Inspection.

aches the end ol the line
The as-
is then packed and shipped.

testing.
it Is put into ope
sembled equipment _ )

Since the Naval Reserve material reguirements
are now the u»_-,-pumihiliiy ol BuShips, the zrpra

output will be used to fll Naval Reserve allowances
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Part of the zeBrRA production line.

where necessary. It is expected that some of the ex-
BuPers electronic equipments now under BuShips
will be rehabilitated under the zeBra project. The
results to date indicate the tremendous value of the
ERUPT and zeBRA projects. Approximately 61 mil-
lion dollars of electronics equipments and com-
ponents have been saved for future requirements.
Over 1,000 equipments and major components
have been rehabilitated and returned to stock.
SU/SU-1 COAXIAL CONNECTORS

When the control and range unit of the Models
SU and SU-1 Radar Equipments is removed from
a ship for shop repairs, certain plugs must be cut
off the video and trigger coaxial cables in order
that the cables can be pulled through the entrance
cable clamps. This often makes it necessary to re-
place entire lengths of cable when the unit is put
back in place and reconnected. In most cases,
Plugs and Jacks 501, 508, 505, 506 and 507, Navy
Type Number NT-49195, are involved since they
are located inside the control and range unit and
their associated cables enter through the cable
clamp.

To remedy this condition, the Puget Sound Naval
Shipyard has found it desirable to cut these coaxial
cables external to the unit, and insert a 1-foot
jumper with an added sct of coaxial plugs a‘nd jacks.
The external plugs and jacks make it casier to re-
control and range unit lor
servicing in the repair shop. They "“‘”i”“tf‘- 1.]“‘
necessity of installing five or 51X NEw ]’!“.‘-’,S‘ inside
the unit each time it 1S removed for repair, and
they also prevent the replacem
of coaxial cable in many cases.
advantages. the Burcau of Ships has zlll’i""“"'“d this
Puget Sound Naval Shi])‘_\';ll‘d suggestion, and ']‘(l(“
ommengds that it he used whenever @ model SU or
is to be removed for

move and replace the

ent of lTong Iengths
Because of these

SU-1 control and range unit
‘e(-l'\'i(ing‘.

High-Voltage

Measurement . . . . .

The policy ol the Electronics Division of the
Bureau of Ships towards high-voltage measure-
ments, as expressed in a memorandum dated 19
July 1946, was “to disapprove the measurement of
voltages in excess of 1000 volts by means of flexible
leads or probes and to disapprove the purchase, issu-
ance and distribution of test equipment which will
permit such measurements to be made.” This pol-
icy has now been modified to extend the maximum
limit from 1000 volts to 5000 volts.

This change in policy is due to the fact that ade-
quate maintenance of many equipments designed
under wartime conditions requires the measure-
ment of voltages exceeding 1000 volts. In the de-
sign and procurement of test equipment for this
purpose, however, all possible safety precautions
will be taken by the Division to incorporate the
maximum amount of safety possible, such as insur-

ing adequate insulation of test leads, using suitable
warning plates, etc.

In extending this limit from 1000 volts to 5000
volts, 1t is realized that this extension may
adequate, since future equipments may bé designed
using voltages in excess of 5000 volts. At pl‘ésent
however, there is no intention to increase this Iimi;
again, as the voltages in use increase. Instead, the
difficulty will be resolved by other means. The
specifications for future equipments employing po-
tentials in excess of 1000 volts require that tegtg
points for such potentials do not exceed 1000 voltls
(this can be accomplished through the use of volt.
age dividers) or that other techniques be employeq
such as the use of salety type panel meters ;m(i
multipliers which permit the measurement f

seem in-

higher voltages.

The instruction books for future qulif)nlﬁ?llts
employing potentials in excess ol 1000 volgg will
contain explicit information on the provisigng in-
corporated in the equipment for measuring volt-
ages above 1000 volts. This information i i
clude complete data on the values of the indivj(hm]
components used in voltage divider or multipljer
circuits, and tables showing the correct tegt point
voltage values corresponding to the correct hjoly.
voltage values when the test point 1“(‘?1“1!‘(‘1110?“5

are made with either a 1000 ohms-per-volt meter o

a 20,000 ohms-per-volt meter. G. I
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Program

B The general BuShips policy governing Naval
Reserve electronics places the responsibility for the
procurement, distribution, and installation for all
Ph?¥5€§ of the electronics warfare program in the
Twc-llth Naval District in the hands of the Elec-
tronics Officer, Mare Island Naval Shipyard.

_B2151c allowances have been authorized for each
O,t the three types of electronic warfare installa-
“0”5_' _Clomljoncnts of the organized reserve utilize
the lacilities set up in the Naval Reserve training
centers of which there are sixteen in the Twelfth
Naval District. Companies meet in spaces desig-
natfzd as drill quarters, and platoons meet in spaces
desgnated as stations. A quota of forty-five clec-
tronic warfare dril quarters and one hundred sev-
e.my'ﬁve clectronic warlare stations has been as-
Sigried .LO the Twelfth Naval District.

As of June 1 nine training center buildings were
Eamplete .an-d ready for installation of equipment.
Th‘c mma““_ng seven training centers are scheduled

y-eight stations have been es-

tablished : it P . :
‘ ed and an initial distribution of equipment
made.

The Nav

= al Reserve training centers have been
distribute

. i Lh,rough‘)ut the district in accordance
with l'he flen:nty of population. Three will be lo-
catcl(.l n ‘(J(florzulo, two in Utah, one in Nevada, and
tlel.l mn ('11111'0.1'111';1. The distribution of drill quar-
m“i :m.d stations is approximately the samec.
.liq.ml)mem had previously been accumulated and
distributed under (he divection of the Burean of
Naval Personnel. “The Twelfth Naval District ac-
cumulated and distributed electronic equipment
generated in the “voll back” program by FRUPT.
Mare Island. Because Mare Isl:m‘d had a tremen-
dous material handling and identifying problem,
N0 attempt to assemble complete equipments for
BuPers could be made, The Burcau of Ships and
the Electronics Office are now correcting deficiencies
in allowancs. Equipments are inspected, recondi-
tioned and will be installed according to prepared
schedules. Wiring diagrams and equipment layout

Naval Reserve
Electronics Warfare

By Lr. Conmpr. H. D. Gissox, USNR (DREO)

plans have been prepared by the electronics staff,
Mare Island Naval Shipyard, for completed train-
ing centers.  As a statring point for planning pur-
poses, a destroyer communications center has been
chosen as a prototype. Variations are inuroduced to
conform with the spaces and equipments available
and to fit training purposes. Effort has been made
to produce a plan simulating shipboard installation
characteristics so far as possible, at the same time
providing adequate space and accessibility for in-
struction and training.

Installation of the electronics equipment is ac-
complished by Mare Island installation teams and
by reservists on extended training duty. Three in-
stallation engineers provided by Bureau of Ships
contract with the Philco Corporation are ol great
assistance in this work. Installations at Naval Re-
serve training centers at ‘I'reasure Island and Val-
lejo, California, are reprcscm;nivc of the work to
be accomplished at each of the centers. Major

equipments installed at Treasure Island include a

TAJ, two TBK, and two TDE transmitters. At
Vallejo the equipments installed include TBL,
TBK, TCK and TDE transmitters.

To maintain interest in the Reserve Training
program, temporary installations have been made
wherever an activity had space for the purpose.
These installations are accomplished by members
ol the organized or volunteer groups without ex-
penditure of funds. This plan has made possilble
the participation of eleven training centers, th:rt'y
clectronic warlare companies and nine clectronic
warfare stations in regularly scheduled communi-
cation drills,

Vodel OAH Code Practice Sets are on their way
outl.  The Electronics Division does not intend to
procure any more of them. )

If you \II:H have one, don’t throw it away. If you

R . ¥ )
do not have one, and need one. watcl BuSnies

Errcrron for an
wiring diagrams oM

article gh'mg mmstructions and
Low to hwald your own non-

radialing set.
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Electronics
at

B The Electronics Office at Mare Island serves
Naval Air Stations at Alameda, Moffett Field, Mon-
terey, Oakland, California, and Buckley Field, Den-
ver, Colorado. Equipment installed at these Sta-
tions includes facilities [or radio communication,
radio and radar aids to navigation, teletype com-
Com-
plete facilities are maintained for two-way radio
communication on voice or c. w. for all activities
requiring them, such as control tower operations;
crash and emergency operations; station and opera-
tional communication; wing, carrier, group, and air
transport service communications.

munication and special electronic devices.

Tower operators control air wraflic within a radius
ol fifteen miles as well as take-offs and landings by
two-way voice radio. Several transmitting frequen-
cies are available, usually one intermediate fre-
quency (200 ke to 400 ke) , several medium high [re-
quencies (3000 ke to 7000 ke) and several very high
frequencies (100 mc to 156 mc). These frequencies
may be used individually or simultancously by
manipulation of sclector switches at the operating
console. Tower transmitters are low-powered since
operating ranges are short. T'he usual equipment
line-up is the TDD for intermediate frequency,
TCA’s and TCS's for medium high frequencies, and
TDQ’s or BC-640's for v-h-f.

The tower is required to receive on, and to
guard, a number of frequencies.  Receiver fre-
quencies match transmitter [requencies except in
the m-[ and h-f bands. Receiver outputs are ex-
tended to loud speakers in the operating console,
Where practicable, voice operated relays are in-
stalled to mute loudspeakers when no signals are
These relays flash a light on the
All in-
transmissions are fed into

being received.
console to indicate the receiving channel.
coming and outgoing L
either a PE or VRF-1 voicc recorder. The radio
tacilities in seadrome towers are basically the same
as in the landplane towel except that fewer fre-
quencies are required. Control towers ;1.11{. also
cquipped to communicate with crash units, am-

bulances. crash bmans: crash: frucks and derricks.

I'he heart of the radio (mmnlilll(;!linlls svstemn at

Naval Air Stations

By ¥. ]J. Maccoxo

air stations is the operations radio room.  Opera-
tions radio rooms may be used by air groups or
wings. The teletype center is usually located in
this room, in addition to radio transmitter and re-
ceiver controls with plugboard connections as re-
quired.  Separation of transmitters and receivers
reduces interference problems.  All transmitters,
except cmergency cquipment, are housed In a
single and separate building, with plugboard pro-
visions [or switching among units. The standard
Navy transmitter line-up covers a power range rom
10 watts to 8 kw and a frequency range from 200
ke to 156 mec. Monitor reccivers and [requency
meters are provided.  An emergency engine-gener-
ator umit is furnished to insure operation in the
event of a power failure. Test instruments and
tools arc provided for operating personnel to make
routine adjustments and repairs,  Major repairs
and overhauls are made at Mare Island. Some air
stations require additional miscellancous clectronic
cqu‘ipment. Low frequency radio localizers, gen-
crating on-course signals, guide aircraflt to the field.
Z-markers are located adjacent to the localizer and
provide a steadily-modulated 75 Me signal in the
“cone of silence.” Ay sty
courses, fan markers
land marks.

ategic points on the localizer
are located to act as fixed
11 Ground Controlled Approach equip-
mcnt.w nstalled at Moffett Field and Oakland. On
occastons Mare Island is called upon to assist on
navigational-aic projects at Arcata, California. YG
beacons and racons are installed for regular service
and as training devices for Low-

i flight p(,’rsmm('l.
frequency  and

m('diumfhigh-[‘rchucm‘y direction
finders locate aireralt and follow aircralt in flight.

The Acrology Department’s electronics  equip-
ments include ceilometers 1o measure cloud heights,
wind velocity indicators, radiosondes, weather map
and weather-information 1('1('[\'[JL'\\’l‘il(‘!'S.
The shipyard Electronics Ofhicer in (';)()]J('l‘:lli(J!l
with the station Communications Officers, provides
installation and maintenance service as NECessary.

lacsimile,

Requests for such service are given a high priority.
Shipyard personnel are available on call to meet
cmergencies at all times.

LY W,

f

Underwater Sonar
Test Laboratory -
Conversion of USS Baya (SS-318)

By Lt. T. F. Dixon, USN

B Streamlined high-speed ship design and develop-
ment has generated a new family ol sonar prob-
lems. A body moving slowly through water creates
little cavitation and other types of noise.  As the
speed increases, noise levels rise to a point where
the ship’s own noise and water cavitation prevent
I].Ol'lnill sound detection and echo ranging opera-
tions. The Navy Electronics Laboratory. together
?\'ith the Marine Physics Laboratory, are engaged
m research to determine the nature and source of
these sounds. The 755 Baya (SS-318) was desig-
nated as a Izlbor;uory ship to serve as a tool in this
work, as well as a vehicle for Mare Island Naval

Shipyard work on suppression of machinery noises
within submarine hulls,

- aE “ . -
Information that various sonar cquipnments of

the 1:tles-t types would be installed” on the Baya led
the Design Section 1o I
quilled porcupine sulym

bav. Since this ship was intended to serve as an
underwater sonar test labor

ave visions of a sparsely-
arine steaming down the

i b atory for use by the
NAVY Blectr ics 4 s

Y _L cctronics Laboratory at San Diego, such
suspicions were not w Actuallv the

- ithout a basis.
job pr

oved to be much more practical.
\ &
Numerous conferences held with N.E.L. person-

nel resulted in a final line-up of sonar equipment as
follows:

8 Topside mounts, consistine of:

I=]T Hydrophone mount, ['012‘\'

2—Calibration mounts,

1-QLA mount, [orward

I—WFA mount, forward (used at present to
11-1()1!11t QHB-1 Transducer)

1—-]'T Hydrophone mount, aft

1—WFA-] mount, aft .

I1—Calibration mount, aft

Bottomsside seachests and projector mounts:

]—T\\'(l.\ Equipment with QB and QC/JK pre
Jectors l'unging'

1—NM Scache

1—Calibration

ard
lorward

st sounding
mount, forward (67 diameter),
which is retractable and may be trained
I—5Scachest, forward, 1o accomplish installation of
calibrated transducer similar to type CBM-78245

5—Thermocouple Projectors, 1 forward, 1 center
and 1 aft (modified pit log valve. assembly) for
calibration readings

I—Thermocouple guide tube in bow buovancy tank

Installation of equipment inside the hull pro-
vides for maximum flexibility permitting various
combinations for tests and evaluations. Return
to port to efiect rerigging ol transducers or equip-
ments is not necessary.,

WCA seachests and hoisting equipments have
been modified.  Coflerdam  construction enables
test personnel to change bottomside projectors with-
out delay or costly drydocking. .

The starboard hoist train mechanism, in addi-
tion to carrying the QB transducer of the WCA,
may be used for the bottomside QLA-1 transducer.
An improved system ol hydraulic training has been
provided for QLA-1 sonar. A dog clutch permits
a shilt [rom electric training for WCA operation, to
hydraulic training for QLA-1 operation.

The QLA-1 installation includes equipment for
operating from either a topside or a bottomside
transducer with provisions for quickly switching
from one to the other to obtain comparative eval-
uation data. The Baya was the first ship to receive
the improved QLA-1 training system [eaturing a sec-
tor scan switch with the P.P.I. The scan switch al-
lows the operator to adjust quickly the relative
bearing and width of the sector he desires to scan,
with provisions for automatically centering  the
sector on the bearing at which continuous train-
ing was stopped. A

Extra cables and wires have been run from the
forward torpedo room, via the control room, to the
Special terminal boxes have

alter torpedo room. : :
combination ol test

been constructed so that any :
circuits can readily be connected and  readings
taken in any compartment. ' .
Separate power leads for electronic equipment

s R Bl v (915 - N ., .

have been ]m)\'idvd. I'wo 1b-kva 2350-117 v. a.c.,
G0-cycle single-phase motor geenrators have heen

’ . 4 . T

installed in the magazine stowage between Trames
6015 and 64, ])t)!‘[ side. These are r)];(nl'“[('(] with

aruiser-type $00-watt frequency stabilizers.  Every

CENIOJRNED:
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effort has been made to maintain a constant and
well-regulated source of power to reduce errors
attributable to fluctuations in the primary power
supply.

Separate inter-communication systems have been
installed for laboratory technical personnel to elim-
inate interference with ship’s personnel in the op-
cration of the submarine.

Torpedos and storage spaces have been removed
from the forward and alter torpedo rooms. All
tubes have been secured, except one, which has
been retained for use in unforesecen problems or
tests. This space has been utilized for test and
work benches, as may be required by N.E.L. per-
sonnel.

Wireways have been designed and constructed
under the superstructure to lay temporary cables
and leads from top-mounted transducers to either
the forward or after torpedo loading hatch, where

\ : — @

POLYSTRENE WINDOW OF SV-SERIES RADAR

Several vessels equipped with Navy Model SV-
series radar equipments have experienced loss of
power output from the equipments after they have
been serviced. The trouble was finally located at
the waveguide window in the base of the mast. It
was determined that the polystyrene window and
choke had been left off during installation of the
equipment, thus causing a mismatch in the trans-
mission line. Accordingly, all naval installation
and repair activities are requested to take particular
care during installation or repair of model SV-series
equipments, to insure that the polystyrene wave:
guide window and choke are installed in the base
of the mast.

PO RADAR (AEW)—MAINTENANCE
INFORMATION

The following information concerning tube dif-
ficulty experienced with the PO Radar has been re-
ported by the U.S.S. Philipine Sea (CVA47) :

“Metal 68A7 arcing to grmmd. It was noted
that the circuits are designed for glass tubes and
This is due to the fact that Pin 1 of
glass 6SA7 is suppressor grid and pin l.of a m'cml
6SA7 is the shield (metal can). In L}l.(' circuit pin 1
is hooked back to the cathode which. is us‘ually then
hooked to a tap on a voltage (Ii\-’lf](fl‘ from B“F"
This puts the metal shield at a positive p.otentlal,
with arcing to ground when tube clamp is tightened
and consequently shorts the cathode.”

not metal.

provisions have been made to run cables through
proper size tubes to equipment below. The stand-
ard Navy type torpedo loading hatch has been
removed. A specially-designed cover in replace-
ment has one hundred stuffing tubes of various
sizes. Blank plugs can readily be removed or in-
serted as cable requirements may vary.

One of the first projects to be undertaken in the
laboratory set-up is a comparison of the relative
performances of QLA-1 and QHB-1 sonar equip-
ments. The QLA-1 and QHB-1 transducers are
mounted approximately at [rame 22, port and

- starboard, respectively. Their P.P.I.’s are mounted

side by side in the forward torpedo room.

By sclecting suitable targets and studying their
presentation on both the QLA-1 and QHB-1 scopes
simultaneously, relative performance of each can
be determined. Other measurements can be sinv-
ilarly provided for.

The Bureau cautions electronic maintenance pet-
sonnel when replacing tubes in this equipment to
make sure that the same type tube (glass or metal)
is used as that which was supplied with the equip-

ment.

Last To
Type of Approach Monsh Bats
Practice Landings ........ 8,332 116,059
Landings Under Instrument
Conditions ............ 374 5,577

at
Mare Island

B Since the close of World War 11, many interesting
electronic projects of special nature have been

-undertaken at the Mare Island Naval Shipyard.
Among these is Project 257/47; “Overhaul and

Recon(litioning of AN/MPN-1A, Ground Con-
trolled Approach Equipment.” The strategic loca-
tion ol the Shipyard and its practically unlimited
manufacturing resources made it an ideal West
Coast Base for the repair and modernization of this
acronautical navigational aid. G.C.A. had not only
proved itself during the final stages of the war, but
had exceeded all adnticipations for accuracy, de-
pendability and practicability. It could only
follow that this system would continue to be the
Navy’s accepted manner ol guiding aircraft to sale
landings during conditions of limited visibility.
The initial problems confronting the Navy De-
partment in promulgating a G.C.A. operational and
maintenance program were of such magnitude as
to provoke considerable concern. First, a limited
number of equipments was avilable and the war-
time success of the system had created a demand
for G.C.A. installations at all major air stations.
How to distribute forty-eight cquipments for opera-
tional and training purposes and meet all require-
ments for a nation-wide and advanced base air
navigational program challenged the resourcefulness
and ability of the chiefs ol all concerned sections.

FIGURE 1—South end of
G.C. 4.
shop.

maintenance

Ground-Controlled Approéch

By C. A. BAKER

Secondly, the problem of maintenance, involving
almost every department of the Navy's repair fa-
cilities, was nearly as great as that of strategic as-
signment of equipment. A very limited number of
cquipment and stock spares had originally been
procured. A considerable amount had been con-
sumed during wartime service. Contracts had been
completed and in most instances it would be im-
practical and uneconomical for private manu-
facturers to re-tool and re-organize lor additional
spares.  The responsibility, therefore, rested upon
the repair facilities of the Navy not only to recon-
dition a considerable number of available equip-
ments, but to install efhcient and complete svstems
to continually maintain and improve apparatus
involved.

A G.C.A. installation consists of almost every-
thing clectronic and mechanical in nature, most of
Coordination of all
work was paramount in establishing a maintenance
program to accommodate both emergency and rou-
tine conditions, Aside [rom the complex electronic

these being of special design.

leatures of radar and radio communications, there
are involved air conditioning, diesel engines, hy-
draulic systems, power distribution systems, heating
Since the installations are
mobile, trucks and vans together with accessories
and ground tackle had to be accommodated in the

and many other [actors.
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establishment of a repair program. An unob-
structed area of ample size, preferably adjacent to
the major repair facilities had to be provided for
parking and spot shifting of the vehicles. Dry, well-
ventilated storage spaces are required for the safe-
keeping and preservation of sparc parts and acces-
sories during the overhaul period. Among those
familiar with G.C.A. equipment, it is readily agreed
that there is an extremely large amount ol electrical,
electronic and mechanical devices to be found in so
The precision and
accuracy built into these systems, however. together

limited an amount of space.

with the overall compactness and completeness are
a delight to the electronic and mechanical artisans.
Yet, each feature and each item presents an indi-
vidual problem with respect to manufacture and

FiGure 2—Norih end
of G.C.A. maintenance
shop.

repair.  Not only must the shipyard mcet the im-
mediate overhaul requirements of the maintenance
base, but must be prepared to meet the urgent needs
ol the operating equipments in the field.

Just over a year ago when Mare Island was desig-
nated as the West Coast G.C.A. Maintenance Base,
the Shipyard Commander, the Electronics Oficers
the civilian head ol the Electronics Office and all
Industrial Shops Emmcdiatcly recognized the im-
portance, as well as the problems involved, in set-
ting up adequate [acilities and accommodations for
this new and highly complex project. A clean, well
lighted shop of sufficient floor space to accommodate
handling and reconditioning of all electronic com-
ponents was required.  Storage space for spare parts,
antenna reflectors, accessories angd supplementary

Ficure 3—Parking area
adjacent to G. C. A.
maintenance shop.

equipment was a necessity. An open, hard sur-
faced parking area of sufficient size to accommodate
all vehicles and permit casy shuttling was desired
and in addition all accommodations were to be
centrally located, adjacent to a satislactory testing
ground where all work could be concentrated with-
out need for undue shifting ol the vehicles and loss
of working time in tansit. Initially, five AN/
MPN-IA equipments were on hand for overhaul.
Fifteen vehicles, together with all equipment and
accessories, had to be accommodated in such a man-
ner that Cquipment not undcrgoing immediate
overhaul would be preserved and suffer no dele-
terious effects from idleness in storage. Most of this
equipment had been reccived from overseas, where
the general casualties of normal operation and
shipment had accrued, together with severe damage
and deterioration due to weather and climate.
Many of the original spares had previously been
utilized or gone astray overseas. The immediate
problem confronting the shipyard was to set up
without delay and commence work, in order that
these equipments on hand could be overhauled,
tested, and returned to the field to meet insistent
demands for air navigational safety and preserva-
tion of life.

Building 581, located near the Mare Island cause-

way offered the best location for the requirements
involved.  Shop floor space was adequate, storage
rooms were immediately adjacent, and the entrance
bordered on an ideal parking and vehicle storage
area that in addition provide a suitable radar
“view" for tests, calibrations and proof runs. This
location, while close to all required repair facilities,
was out of the line of congested traffic. Work could
be initiated with minimum interference to other
industrial operations. Figures 1 and 2 show the
main repair shop where electronic components are
reconditioned and bench tested. Figure 3 shows the
parking and assembly area adjacent to the shop.
The reconditioning of the precision antennas must
of necessity be accomplished in a clean, dust free
location where all required tools and materials are
immediately available.  Figure 4 shows the excel-
lent, well lighted scction devoted to this particular
procedure.  Figure 5 depicts a portion of the work
required on certain installations and the recondi-
tioning measures taken. The Equipment Trailer
is shown completely stripped of equipment, con-
trols and wiring. Thorough cleaning and removal
of rust and corrosion has been accomplished, after
which the enclosure has been spray painted. Figure
5 shows the equipment racks outfitted with all new
cabling, wiring, plugs and connector boards. On

Figure 4—Machine shop, showing maintenance section for G.C.A. precision antennas.

€7 J3LD1¥LS3d



24 RESTRICTED

the table in the foreground is seen a new multi-
conductor cable under assembly.

Operations such as these are tedious, require a
great amount of care in layout and fabrication, and
must be absolutely accurate throughout. All wir-
ing is lock-stitched together to form a compact cable,
after which a wrapping of linen tape is applied
and sealed with glyptal. Terminal boards and
plugs are then attached with new designation strips
and cable markers affixed. Obsolete equipment
and “jury rig” modifications made in the field are
brought up to date; subsequent to repair and over-
haul, each component unit is tested individually
prior to the approval tests of the entire equipment.
Co-ordination of shops concerned with related work
is maintained so that all completions will dove
tail and the reassembly, reinstallation and test
periods proceed without delay. Upon satisfactory
completion of all shipyard tests, the overhauled
equipment is taken to the Naval Air Station, Oak-
land, where actual flight checks are accomplished
before definite approval for re-issue is made.

The operation and overall functioning of G.C.A.
systems is one of the most interesting and fascinat-
ing in the field of present day electronics.  The
overhaul and readjustment ol the equipment proper
likewise is of unusual interest and presents to the

g

Wl

maintenance personnel a widely diversified series of
problems and manipulations. Since the inception
of the program, it is felt that marked improvements
have been made, both in the field and at the main-
tenance bases. Certain repair and replacement
items still remain on the critical and hard to pro-
cure list; the continued enthusiasm, eflorts and in-
genuity displayed by operational and maintenance
personnel, however, are daily decreasing the diffi-
culties. Maintenance Bases are conducting a per-
sistent drive to fabricate and procure emergency
supplies for the field. At the same time the inopera-
tive equipments under overhaul must be rushed to
completion for reissue to important stations. AN/
MPN-1A equipments and the G.C.A. units are
daily performing more extensive and accurate
service and themselves as the
guardian to sale landing of aircralt under seemingly
impossible conditions of weather and atmosphere.
The Mare Island Naval Shipyard extends to all
G.C.A. field personnel its thanks and appreciation
for the care and preventative maintenance service
provided for the equipment in their charge. Our
problems are mutual and the maintenance bases

have established

are your service agency, ready to provide you with
all available technical assistance and material in
time of emergency.

B The Internal Security and Industrial Control
Unit of Mare Island’s electronics organization con-
sists of one electronics engineer in the Electronics
Office and seven technicians [rom Shop 67.

The Engineer is responsible for the technical
supervision of the Internal Security and Industrial
Control System. He makes final tests and inspec-
tion of all installations to insure compliance with
communication regulations.

A leadingman radio mechanic directs all the
activities ol the serviceman.

T'wo radio mechanics are continually on the road
doing routine maintenance work and emergency
repairs on the equipments of these networks, two are
in the shop performing major repairs and altera-
tions to the equipments, and two are assigned to the
installation work.

The majority of the radio equipment in the
Twelfth Naval District is frequency- or phase-shift
modulated. At each of the thirty fixed stations is
a 50-watt Galvin Motorola FSTR transmitter and
receiver, usually remotely-controlled  from sevcr511
points with the PA-8270Y remote control unit.
Three hundred mobile stations arc equipped with
cither a 25-watt Galvin Motorola FMTR transmit-
ter and receiver, or a 25-watt Galvin SCR-608 trans-
mitter and receiver.
plemented by 2-watt Galvin SCR-610 transccivcr.s
and Link MN-5 transceivers at portable or scni-
fixed stations.

Four classes of service are rendered by this unit,
as lollows:

I—Internal Security circuit, on a [requency of
38.8 Mcs, is primarily for the use ol marine guards,
civilian police guards, the fire department, and the
medical department.

2—Industrial Control circuit, on a frequency of
82.86 Mcs, [or the use of industrial activities such as
locomotive control and transportation pools.

3—The Decommissioned Ships’ circuit, on a fre-
quency of 30.3 Mes, also uses the Internal Security
network of 38.8 Mcs to effect liasion between the
security activities on the two networks. This cir-
cuit also serves the Pacific Reserve Fleet in the dis-

These installations are sup-

Internal Security Radio

Twelfth Naval District

By Joy H. HANSEN

trict.  This network is the only means ol communi-
cation between the separate groups of ships or nests,
and the control stations located on shore.

4—The Shore Patrol Service employs only crystal-
controlled single-frequency receivers tuned to [re-
quencies between 150 ke and 2500 ke.  Although not
an integral part of the internal security networks,
is is an associated system for liaison with local po-
lice forces.

Field and maintenance work is divided between
two geographical areas: the Bay Area and the Inland
Area. There are approximately 500 units in each
arca. In case of emergency no definite line is drawn.
The serviceman nearest to the trouble receives in-
structions by radio.

Service trucks and field engineer’s vehicles have
mobile radio installations to maintain contact with
stations under repair and headquarters at Mare
Island. Each service truck is equipped with 1
mobile radio installed, 2 spare mobile FMTR
chassis, 1 spare SCR-608 chassis, 1 spare PA-8270Y
remote control unit, 2 complete sets of crystals,
tubes, vibrators and fuses for all types of equip-
ments serviced, and meters, test equipment and
tools necessary for all maintenance, testing and
repair.

The ficld maintenance schedule provides for at
least one weckly visit to each installation. For sta-
tions where more than two hours’ travel time ecach
way from Mare Island are necessary, arrangements
have been made to maintain equipment locally, as
in the case of N.S.D. Clearfield, Utah, and N.A.D.
Hawthorne, Nevada. These stations have spare
parts and equipment with necessary technical in-
formation. Some stations have established local
repair shops and can effect their own 1"-?13“1"'5 but
generally it is more economical to service equip-
ment with Mare Island pcrsonn(-:I. Mobile installa-
tions are made at Mare Island when practicable,
Complicated or technical service. W(?rk in the field
is kept at a minimum by substituting spare units
carried in the service truck and returning the fauly
unit to Mare Island for repair. After repairs have
been made, original equipments are returned (o
original locations.
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Standby units installed at the main stations are
equipped with an automatic change-over switch
controlled from a point where a 24-hour watch is
kept. Many off-duty calls are eliminated by this
device. At nearly all main stations automatic-start-
ing ER-2 Kohler emergency power units furnish
power in the event of commercial power failure.

Most of the main stations in the Twelfth Naval
District are equipped with handsets so that, in case
of emergency or disaster, the control of the network
may be shifted to the transmitter itself. Formerly
two remote units were required for the use of two

circuits from one point. The installation of a moni-
tor one one line and a remote unit on the other
permits switching either way. The remote control
serves a double purpose and permits continuous
monitoring.

The decommissioned-ship nests have an SCR-610
installed as a primary transmitter and a battery-
operated SCR-609 at the control barge as a spare.

The tug-dispatch-circuit control stations, on a
frequency of 2830 k¢, equipped with amplitude-
modulated transmitters and receivers are also main-
tained by the Mare Island organization.

SOFAR
in the
Twelfth

W Mare Island participation in the “sofar” (SOund
Fixing And Ranging) project, was assigned by the
Bureau of Ships in June 1946. Mare Island’s prin-
cipal concern with the sofar project has been
logistic. In essence the job seemed simple enough.
There was a cable laying ship to be obtained and
fitted out; hydrophones to be planted in the sea a
few miles off shore; submarine cables to be laid
to connect the hydrophones with suitable amplify-
ing and recording equipment to be installed on the
beach. That was all!

The Army had done similar work in shallow
water. The Navy had some experience with mag-
netic loop cables and sonoradio buoys, also in
shallow water. A tentative completion date of 30

June 1947 was set with every expectation of meeting

it.

The choice of hydrophone sites was governed by
two fundamental considerations: 1—they should
be planted at a depth ol 400 to 500 fathoms in or-
der to reach the “Sound Channel,” and 2—the sub-
marine cables should be as short as possible to reduce
attenuation losses.

Hydrographic charts s
that the bhest locations available along the U. S.
Pacific Coast were at Monterey and Point Arena
in California. Preliminary hathymetric and bathy-
graphic surveys were made in those areas by the
USS I;ieberling during the summer of 1946. To
fix the Fieberling's position with the required pre-

tudies led to the conclusion

Naval District

By F. E. DUNKLEE

cision while making these surveys, four “shoran”
stations were sct up ashore, two near Monterey and
two near Point Arena. The equipment on shore
was the AN/CPN-2 radar beacon, interrogated by
an APN-3 I?Stalled in the survey ship. As only two
CPN-2 equipments were available, they were in-
stalle.d In vans and moved from place to place as
required.

By the time the bathymetric surveys were coms-
pleted, the Army cable ship William Glassford ar-
rived at Mare Island for overhaul and fitting out
for the job of laying cables. After extensive over-
haul, the Glassford left Mare Island on 4 March
1947 to plant hydrophones and lay the first cables
at Monterey. ‘The shore installaitons at both Mon.
terey and Point Arena had been completed. Only
the hydrophones and connecting cables were re.
quired to put the station into commission. For-
tunately, it was decided to spend some time op
dummy runs to learn the technique of laying, splic.
ing, and picking up deep sca cable. The cable js
paid out over the bow with the ship steaming g,
from 1 to 3 knots. The angle at which the cable
tends away from the ship is from 10 to 60 degrecs,
The inclined plane which the cable forms between
the ship and the bottom may be several miles jn
length. Three hydrophones were planted in the
Monterey Submarine Canyon, at 350 fathoms depth,
connected by 14 miles of 115P submarine cable to
equipment on shore. Another hydrophone con-

nected to 7 miles of demolition and 6 miles of 109P
submarine cable was planted at 400 fathoms. To
land the cable through the surf, the cable ship
lay-to several hundred yards off shore beyond the
breakers. “Ducks,” loaned to the sofar group by
W.0.B.S. (Wave Observation Bureau of Ships)
project conducted by the University of California,
were most helpful in landing messenger lines and
cables on the beach. These amphibian vehicles
are ideal for work of this kind. They had no dif-
ficulty in pulling the cable ashore, over loose sand,
where any other type of vehicle would have quickly
bogged down.

The Monterey sofar station was in commission
by mid-march 1947. Although “shots” were received
and recorded from Hawaii, it soon became apparent
that successful operation with selected hydrophone
locations was impossible. Echos and reverberations
from the sheer canyon walls so obscured the recep-
tion pattern that accurate timing of the “shot” could
not be obtained. Another site for the Monterey
station was selected at Point Sur, about 20 miles

———— A

"HOME YARD" COPIES OF NAVSHIPS 4110

The naval shipyard originally scheduled to ac-
complish an overhaul on a naval vessel often does
not do so because of changes in the schedule. This
results in a large volume of correspondence, because
the originally-scheduled yard must mail the “home
yard” copy of the vessel's “Ship Electronic Equip-
ment Inventory Form” (NavShips 4110) to the yard
that is actually to accomplish the overhaul. Delays
in transit, etc., have resulted in no on-hand inven-
tory at the overhaul yard, when needed.

In order to improve this situation, the home yard
copy of the inventory form will, in the future, be
mailed to the appropriate ship type commander,
who will forward it, when necessary, to the proper
overhauling naval shipyard. This procedure will
be incorporated in the next change to “Instructions
for Maintaining Ship Electronic Equipment Inven-
tory System”, NavShips 900,135.

ANTENNA DRAINAGE HOLE

It has been reported that moisture has accumu-
lated in the type -66046 and -66047 antennas, in
some instances to the extent of causing damage
to the antenna when freezing occurs.

In order to overcome this difficulty, a 1/8-inch
hole should be drilled in the base of each antenna.

south of Monterey. Relocation of the hydrophones
and shore equipment at the new location will be
completed this summer.

Original plans for Monterey called for installa-
tion of seven hydrophones. A fire in the engine
room of the Glassford upset these plans. Little
work was done on the sofar project in the Twelfth
Naval District during the remainder of 1947. The
Glassford, renamed USS Nashawena on transfer to
the Navy, was reconditioned for further sofar work.
Although far from being a seaworthy vessel, this
ship has one highly desirable quality required in
cable laying ship—she has triple screws and maneu-
verability required for precise cable and hydro-
phone laying.

Work is now proceeding on the relocation of
hydrophones at Point Sur and installation of cables
and hydrophones at Point Arena. The technical
and material problems of the sofar installation ap-
proach solution. Barring further accidents, the
California installations should be completed this
summer.

This hole should penetrate the adapter base and
the lowest mast section as shown in figure 1. This
improvement is within the scope of the ships force
and should be accomplished at the first opportunity.

ANTENNA
TYPE 66046
OR66047

ADAPTER
BASE

. DRILL
1/8" DIA. HOLE

L J

FIGURE 1—Prevention of moisture accumulation by
drilling a small hole, s shown, in the antenna base.

@3LDoid1s3d

LT



28 RESTRICTED

at the

B The Mare Island Electronics Exhibit was orig-
inally conceived and established as a part of the
Shipyard’s Electronics Familiarization Program and
for the Navy Day observance on 27 October, 1947.
The exhibit attracted so much attention that it is
maintained in a ready status at all times for Naval

personnel, civic, scientific, educational, and other

interested groups.  Electronic counters officially

recorded 20,880 persons who attended the Elec-
tronics Exhibit on Navy Day, 1947, and another
20,000 have since attended it in groups and as in-
dividuals . The public’s interest in Navy electronics
is amply demonstrated.

The theme of the exhibit is “The Future of
Electronics,” exemplified by a working model of a
simplified atom suspended from the ceiling oppo-
site the entrance gate and at the far end of the
corridor. This “futuristic” display contrasts with
the more prosaic exhibits on either side and nearer
the entrance to the building.

The exhibit occupies two floors of Building 208.

Electronics Exhibit

Mare Island Naval Shipyard

By Ep CASE

Only a brief description of the outstanding exhibigg
can be offered here. )

The transmitter display illustrates Navy type
transmitters. Featured is a TBL-10 tra.nsmitter
operating into an artificial load of multl-.color-ed
fluorescent lights. Another TBL, with the interior
exposed to the visitors, demonstrates Navy type of
construction.

A radio-controlled automobile operated by re.
mote control occupies a prominent place in the
exhibit. Push buttons control the transmitter op
78.9 megacycles using tones of 300, 600, 955, 139¢
and 3000 cycles to turn right, turn left, control for.
ward motion, control backward motion and bloy,
the horn. A portable remote control box with 5
portable cord attached is available for visitors tg
operate.

The Radio Frequency Exhibit is an assortment
of gas-filled tubes caused to fluoresce by radio fre.
quency energy flowing from an open-ended wave
guide.

Radio-conivolled auto-
mobile—the most pop-
ular exhibit—effectively
demonsirales remole
control by radio.

The Radar Exhibit includes SG, SU and SC-2
radar equipments and VG, VD-2, VC-1 and VF
radar repeaters together with the various and re-
spective components. Much of the equipment is in
operation, displaying various patterns and traces.
Other units are broken down to show the intricate
connections and parts.

An animated background ol attractive and ar-
tistic murals illustrates the principles of echo rang-
ing, listening, sounding, air and sea rescue, sofar,
depth-charge direction indicator and sonar-buoy
detection. QC and NM transducer section are on
display. Recorded underwater sounds are repro-

duced for the benefit of visitors.

The Shore Electronics Stations Exhibit is quite
complete. It includes many types of communica-
tion equipment utilized in the “Internal Security”
network. A-m and f-m receivers with panoramic
adapters and switching arrangements permit both
visual and aural comparison.

An air station control tower replica includes
operator’s console; 17 medium, high- and very-high-
frequency communication receivers and associate
equipments; wind direction and velocity indicator,
voice recorder and ceilometer recorder. A minia-
ture rhombic antenna complete in all details, and

Wi
[ )
)

L\

TELET VOE I

b "M-13

General teletype exhibit [eatures Model 15 teletype and perforators arvanged for wisitor's participation.
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Animated mural depicts detection of submarine

by sonar,

2,376 messages were
handled through s
amateur radio stationy
durving Navy Day, 1947

a scale model of the Dixon, Calilornia, Navy Com.-
munication Station feature the shore radio display_

Radio telephoto equipment with samples of news
pictures is included.

The Teletype Exhibit consists of a large assoy.
ment ol various teletype equipment, including tape
and page printers, projector SCreen units, perfo,.
tors, reperforators, keyers, Morse printer, test scts,
ete.  The display is so arranged that most C(l“i])-
ment is in continuous operation and certain Unigs
are arranged for visitor pzirti(:ip;ttim]. An inu-igu‘
ing exhibit is the Morse printer which automayjc

ally

Radio [requency oy
hibit. Energy fron, the
open end of the Mmocdel
ST radar Lransmigfey
lighted argon lam ps op

display vacks.

| DEPTH CHARGE
DIRECTION INDICATOR

Dramatic operation of depth charge divection indicator is demonstrated by animated mural and indi-
cating devices installed in veplica of submarine section.

transcribes ordinary dot and dash characters to plain
English.

The INFRA Exhibit shows the use of the C-3a
infrared receivers employed during the last war.
A darkened light-tight booth with several INFRA
receivers  demonstrates  the  perlormance of the
equipment under conditions of darkness without
the aid of visible light.

“Mystery Exhibits” lor the entertainment of vis-
itors demonstrating scientific principles, created
much interest and amusement. Electronic bells
without clappers are rung by magnetic distortion
through the action of a microphone and amplifier.
A “jumping ring,” demonstrating the principle of
repulsion action in an alternating primary coil. as

General yadj, display

f?l(‘h«'dhtg model SC-2
indicator, remote plan-
position indicators, ra-
dar plumbing and the
n_?)ns‘rf'rirn.hs- “jumping
ring.” L

opposed to a onc-turn secondary (which is the
“ring™) is made to jump over the top of one column
and down the other column when addressed sharply
over a microphone.  Visitors are cncouraged to
write their names with a stylus which controls the
electron beam ol an oscilloscope.  The writing ap-
pears on the face ol the oscilloscope tube and fol-
lows the movements of the stylus manipulated by
the vistor.

There are many other items, designed to inwrigue
the uninitated in electronics, and pique the curios-
ity ol old-timers and those who think they know all
the answers.  Even after 10,000 visitors have seen it,
the exhibit still retains its freshness and value as
a popular symposium of modern electronics.
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® The General Line School at Monterey, California
has the job of providing the officer who is not a
Naval Academy graduate with instruction on the
many items peculiar to his profession which his
civilian education did not cover. The electronic
phases of this educational program cover C.I.C.,
Loran, A.S.W. and others.

The electronics installations at present consist of
a C.I.C. installation, an Anti-Submarine Warfare
installation, and a loran installation for naviga-
tional instruction.

The C.LC. installation approximates two ship-
board C.I.C.'s, one for an Essex class carrier and
one for a Sumner class destroyer. The C.I.C. in-
stallation includes a problem generating room, a
helm station associated with each C.I.C., a trans-
mitter room and a workshop. The facility with
which it was possible to reproduce actual C.I.C.
arrangements and equipment was governed by
equipment available as well as the shape and size
of the spaces provided. The “crash” basis on which
the installation was made did not permit inclusion
ol many desirable refinements. This however, is
not a handicap to the intended utility of the C.1.C.'s.
The school does not attempt to turn out fully quali-
fied C.I.C. teams but rather to acquaint general line

DD C.1.C. showing observer's plaiform, D.R.A.,
status boards, fiddle boards, D.R.T., and radio
receivers.

General Line School
Monterey, California

By Lt. Conpr. R. D. LacLe, USN

with the fupc.

officers of limited sea experience,
In general, the

tions and capabilitics of C.I.G ' :
purpose of the school will be n_lct if at some time
in the future a graduate walks into an actual ship.
board C.I.C. and has a definite feeling that he is g
familiar ground.

Complete SG radars without antennas are jn.
stalled. No trainer for use with the 5G, such as the
OB]J, was provided so the SG actually does ngy
enter into the solution of any of the problems ang
exercises. However, it was felt that the mere pres.
ence of an operating SG was essential to the syc.
cessful creation of the atmosphere of reality which,
was being striven for. An SG indicator is installeq
in each C.I.C. and its associated main frame is
located in the transmitter room. Control ampl;.
fiers, amplidynes, load dividers, etc., are provideq
in the transmitter room so that if it should ever pe
desired to install antennas and put the equipment
into operation, this could be done quickly apq
easily. Since the SG radar can not be used for o}.
taining target bearing or for navigational checks
during the problem, a talker stationed at the
double D.R.T. in the problem generating roopm
functions as the SG radar operator. Using a ypj.
versal drafting machine, he is able to supply the

/

Problem genevating room showing instructor’s degk
radar vepeater, distance and revolution transmitier,
and selector swilches.

surface plotters in C.I.C. with range and bearing of
surface targets.

An SR console is located in each C.I.C. No SR
main [rame is provided. Instead, the SR is used
with the OCZ radar trainer. The OCZ is primarily
an operator training device but it fits very nicely in
this installation. It provides three controllable tar-
gets which appear on the SR scopes in realistic
fashion. The three targets available permit the
use of fairly complex fighter direction problems and
this will be enhanced by the later installation of an
OC] radar trainer providing six targets with preset
courses and speeds.

The destroyer C.I.C., in addition to the radar
indicators, has a VC-1 radar repeater and a VF radar
repeater.  Since V]'s were not available, modified
VC-1's with 12-inch scope tubes have been installed.
The carrier C.I.C. is provided with four VC-I's, one
VF, and a VG-1. A type VE radar repeater is in-
stalled in each helm station and a third in the
problem generating room for use in tuning up the
OCZ's. The instructor is provided with a 12-inch
VC-1 at this desk in the problem generating room.

Communications are available over sound-pow-
ered telephones, 1IMC, 21MC, 24MC, the simulated
TBS, and the simulated v.h.f. The souml—powered
telephone system is fairly complete. It includes all
circuits that would normally exist between C.1.G.
the helm and such circuits as are useful between
the C.1.C. and the problem generating room. Con-
ventional shipboard equipment was used through-
out the system. It might be pointed out thi‘lt th‘e
CV and DD systems are separate, thus making 1t
possible to run separate problems simultancously.
The 1MC speakers provided are not used for general
announcing. Instead, a rack of reproduce'rs (tape
and wire recorders, and record players) is installed
in the problem generating room. Battle noises, GQ
alarms, and the like are sent out over the IMC. A
switching arrangement at the instructor’s desk
makes it possible for him to select the olutput of any
reproducer or any combination of their outputS: at
any time. The 21MC and 24MC intercommunica-

Here again the DD

tion system is conventional. ]
possible

and CV systems are separate although it is
to talk to either C.I.C. and helm station from the
problem generating room.

The TBS system consists of actual TBS handsets
and control units. A “black box,” called the TBS
simulator, contains the necessary circuits to make
possible a realistic simulation of actual TBS opera-
tion. The output of the TBS handsets is fed into
an amplifier and thence to the various TBS speak-
ers.

Instead of the usual RPU’s, the input to the sim-
ulated v-h-[ system is by means of sound powered
telephone hand and chest sets. Four channels are
provided, each connecting to a phonograph pre-
amplifier which was chosen because it satisfied the
input impedance and gain requirements and could
be readily manufactured from drawings on hand.
The output of these pre-amplifiers is fed through a
patch panel to regular shipboard speaker amplifiers.
By means of the patch pancl, located at the instruc-
tor’s desk, various channels can cross connected, it
desired.

CV C.1.C. showing air and surface fiddle boards,
D.R.T., radar repeaters, horizontal and vertical air
plots.

The dead reckoning system consists of two parts,
one controlled by the student at the helm station,
and the other controlled by the instructor. A
C.I1.C. attack teacher control unit is installed in
each helm station. This unit provides course and
distance information for the D.R.A. in C.I.C. and
its associated D.R.T. In the problem generating
room a C.I.C. attack teacher is provided for each
C.I.C. It is also known as a double D.R.T. The
top table of the double D.R.T. is connected in
parallel with the D.R.T. in C.I.C. and consequently
is controlled by the student operating the attack
teacher control unit in the helm station. The bot-
tom table of he double D.R.T. is conrolled by the
instructor; he has at his disposal a course transmit-
ter and a distance and revolution transmitter, both
of which are test instruments adapted to the needs
of this installation. The instructor’s desk is
equipped with speed and course indicators con-
trolled from the helm station. Each attack teacher
control unit is also connected to a conventional

pitometer log indicator in each C.1.C,

0.S.C. information is fed from each attack teach-
er control unit to an 0.8.C. synchro amplifier in the
helm station and is then distributed, through an
0.5.C. distribution switchboard in C.L.C., to the
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various repeaters.

D-C power for the dead reckoning system is pro-
vided by a motor-generator set located in the trans-
mitter room. This room has a large tube locker
and adjacent to it is the workshop, which was pro-
vided for requisite maintenance on the electronic
equipment.

The installation of a problem generating display
system is under consideration upon the completion
of development work by the Naval Electronics Lab-
oratory, San Diego, and its eventual production.

The A.S.W. installation was performed by ship’s
force under the direction of a Bureau representative.

It consists essentially of two QFA sonar attack
teachers, together with dead reckoning equipment
associated with them, and one QFL tactical range
recorder teacher.

The loran installation for navigational instruc-
tion consists of a number of loran equipment models
with either real or simulated r-f inputs. An antenna
distribution system permits any equipment to be
operated from either signal source.

A recently authorized addition to the electronics
installation is an interim v-h-f equipment for opera-
tional communication between the school and the
destroyer assigned to operations with the school.

in

® The ability of electronics to provide accurate
answers to tactical problems of modern warfare is
being utilized to modernize the Nation’s harbor
defenses. Defining the military mission, evaluating
the tactical problem, and designing the electronic
system to provide the correct answer has consti-
tuted a challenge to the Navy.

In the past, Harbor Defense was essentially a
problem of detection and identifying slow moving
surface or subsurface craft. With the advent of
guided missiles, underwater sneak craft, new quiet
submarines, and A.S.W. hunter-killer groups with
air support, a new concept of Harbor Defense came
into being. The irrcreased tempo of modern war-
fare demanded that equipments be made more
accurate at greater ranges, that tactical organizations
be made more flexible, and that a modern system
be developed to make a better man and machine
team,

The implementation of
and equipment developme
of Naval Operations led to
U.s. Navalp gchoo], Harbor Defense, Fort Winfield
The technical problem of
ation was assigned
rd. Buildings and
The past

harbor defense systems
nt, directed by the Chief
the establishment of the

Scott, San Francisco.
system development and install
to the Mare Island Naval Shipya
facilities are provided by the Al‘ﬂ"}“ :
year of designing, planning, ins:z-nllauon, and equip-
ment evaluation is an outstanding example of the

Electronics

Harbor Defense

By R. H. BrowN

progressive action possible where the Army and
the Navy cooperate to the fullest extent. This co-
operation has enabled the Mare Island Naval Ship-
yard to design and manufacture a modern harbor
defense system which incorporates the most advance
thinking by both services,

In sharp contrast to the World War II harbor
defenses, Mare Island Naval Shipyard has designed
a system which is essentially a shore-based C.I.C.
collecting electronic detection information from the
air, .the surface, and the subsurface. This C.LC.
is a tactical organization providing for information
cvaluation and coordinated action from one com-
mand point. The system has been designed so that
distant sources of information can operate as indi-
vidual control points or be linked together as a
secondary system in cases of military damage.

The present harbor defense system can be con-
sidered in three sections as air search, surface search,
and subsurface search. The most serious problems
center about equipment designed for underwater
detection. Many of the country’s laboratories are
working in this field. The U. S. Navy Electronics
Laboratory, at San Diego, is cooperating with the
Mare Island Naval Shipyard in equipment develop-
ment and evaluation. The physics of the problem
are such that nature makes no effort to help the
scientist in his search for an answer and each detail
becomes a personal challenge. Underwater equip-

ment now in use includes echo-ranging heralds (har-
bor-entrance ranging, and listening deviecs), mag-
netic indicator loops, various types of audio listening
hydrophones, and sono-buoy hydrophone floats.
The limitations of these equipments leave much
to be desired. Navy development groups can expect
little outside help from commercial organizations
who have little or no interest in underwater sound
equipment.

With this feeling of responsibility, the Mare
Island Naval Shipyard is pursuing a dual course
in regard to underwater sound equipments. One
is assistance in new development and evaluation;
the other is a most practical approach to getting
better results from present equipment by modify-
ing installation techniques, the operation, or the
equipment itself. Great strides have been made in
advancing installation techniques with the coop-
eration of the Seacoast Service Test Section. The
Army has provided several important items for
installation evaluation, such as gasoline-driven cable
reelers, cable jacks, special buoys, cable tanks, a.nd
the sea use of an°Army Mine Planter. Operating
experience gained by Army and Navy personnel !las
resulted in new installation techniques combining
the best points of both services. These new idefls
will be evaluated by the installation crews and will
be the basis for final recommendations.

Modifications of present day underwater sound
equipment and operating techniques are pointed
to adapt the equipment to the ovel:all harbor de-
fense system. M uch effort is being directed towards
more consistent operation of the equipment to
facilitate the use of information for electronic plfn-
ting, The electronic plot is made up of composite
information from several sources and the final value
of such a system is dependent upon the accuracy
and ‘dependability of each single source of infor-
mation. Such a system imposes strict requirements
as to the capabilities of each piece of equipment and
provides a source of military chzn-acterlstlcs.for
the design of new underwater detection devices.
Rescarch on these points is a function of the U. S.
Navy Electronics Laboratory.

Surface detection equipment utilized by‘the har-
bor defense system is more conventional. The pre.s-
ent shore based radars are augmented by mobile
radar units which tremendously increase the ﬂgx-
ibility of the radar system. Each unit consists of a
truck with a power trailer which can be located
some distance away from the operating point. In-
stalled in each unit is the radar, IFF, radio, early
warning receivers, and a special pre-evaluating
system which allows radar information to be

transmitted to the master C.I.C. by radio carrier.
Tests are to be conducted to determine the feasibil-
ity of modifying the system to include transmission
by radio carrier and landline. In the case of ad-
vance base operation, the mobile unit can be used
as a part of the complete system or as an individual
unit.

Present surface radars are limited by inability to
provide adequate air coverage. This characteristic
is being given careful study. The future holds
promise of several equipments combining both
air and surface search. Surface radars in harbor
defense are assigned the normal operation of early
warning search and the tracking of known surface
targets. Some air coverage is provided, but de-
pendence on air information will have to be placed
on actual air search equipment.

The requirements of a harbor defense system for
both surface and air search are based on the Har-
bor Entrance Control Post responsibility to provide
facilities for the direction and control of hunter-
killer operations. These hunter-killer operations
combine aircraft and surface ships with demands for
a complete and accurate air-surface plot at all times.

Air control is not fighter direction, since inter-
ception of enemy craft is an Army function, but it
combines many similar intercept problems. The
problem of patrol, detection, and identification of
a strange target differs from actual fighter direction
only in that the target is a surface craft. With
these parallel requirements, the system is designed
for hunter-killer operation, flexible enough to be
used as a secondary fighter direction control.

This basic description establishes the harbor
defense system as a master C.I.C. for air, surface, and
subsurface information. To accomplish this ob-
jective practically every field of electronics is ex-
ploited. The underwater phase includes ccho-
ranging heralds, magnetic indicator loops, audio
listening hydrophones, and several new devices
under development. In the field of micro-waves
are mobile and shore based radars, IFF, carly warn-
ing receivers, local television, beacons, infra-red, and
radar relay links to transmit radar information by
radio carrier. The aircraft work adds high-powered
communications, A.E.W. equipment, and special-
ized recognition. The C.L.C., or actually the Har-

bor Entrance Control Post, further utilizes teletype,

local inter-communications, distant communications

by both landline and radio carri.er, disc: and n.lag-
netic tape recording, and electronic plotting devices.

Mare Island Naval Shipyard has designed the
harbor defense installation as a system incorporat-

ing all types of electronic information, not limited
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py the present quantity or quality of equipments.
Any presently installed equipment can be replaced
by more modern types without changing the sys-
tem, the only effect being to increase the overall
efhiciency.

The problems of a normal shipboard C.L.C. differ
in many respects from shore based problems. One
outstanding advantage of shore based C.I.C. opera-
tion is fixed point for plotting with all target motion
relative. A technical advantage is gained by rela-
tively few limitations as to equipment size, weight,
or location. The C.I.C. problems of information
evaluation and proper action are complicated in
harbor defense however, due to the varied amount
and nature of the information. The manner of in-
formation presentation must be such that no doubt
exists as to target identity. Its character must be
established as friendly or unfriendly, air, surface,
subsurface, military, commercial, or whatever the
case may be.

It naturally follows that the action initiated by a
Harbor Entrance Control Post may involve airborne
units, surface craft, electronic challenging and iden-
tification, shore batteries controlled mine ficlds, or
a combination of these active forces. The electronic
problem is a many-sided one of search, detection,
identification, communications, and coordinated
action. The military value of such a system is not
only the efficiency of any single control point, but
rather the system’s flexibility to allow duplication
of control which can be assumed by a physically
removed subordinate control point. These points
indicate the complex nature of a modern harbor
defense system as compared to general C.I.C. think-
ing.

The present answer to these problems of a com-
bined C.I.C. mav be found in the harbor defense
system conceived by Mare Island. Essentially, the
system combines information from the various
equipments in a central control post. The actual
information from any one equipment is pre-evalu-
ated by the operator and electronically transmitted
to a tactical plot which is a composite of informa-
tion from all equipments. This tactical plot pro-
vides the staff control with complete information
on every detectable target in the area. From this
information, proper action can be taken by air or

surface units,
ted with harbor defense is

o well known. Here the
pli(‘;nions. Audio and
several transmission

The sea work connet
an clectronic phase not to
problems acquire new com

511])(‘}'-‘1()1)i(' ]'1(1(]11(-]1( 1es posc .
ditions.  In this case

cable runs are added.

difficulties under normal cot
several miles of underwater

Cable movement or other distortions of the earth’s
field will induce noises. The normal noise of fish,
shrimp, surf, etc., is included, and the mechanical
noise of buoys, chains, etc., combine to present a
provocative problem of obtaining low-loss trans-
mission. The shore handling, ship loading, and
actual laying of cable is a fine art of rigging, sea-
manship, and near-perfect navigation. The splicing
of submarine cable under sea conditions requires
an experienced splicing crew as well as good ship
handling. The unforeseen difficulties of breaking
or losing a cable require quick decisions regarding
position plotting, buoying, and grappling opera-
tions. Cable testing and fault finding techniques
are complicated by conditions arising [rom salt
water leaks, cable damage, and weather conditions.
As an example, under certain conditions the stand-
ing wave ratio test is best, while at other times the
resistance bridge is the only method. If neither one
of these tests work, what then? Generally speaking
there are five or six possible methods of cable test-
ing, but under certain conditions some methods
either won’t work or give confusing answers. Cable
work requires specialized experience.

Balancing of landlines is a problem due to chang-
ing impedances of the sea load and the transmission
factors are often influenced by induced loads and
losses either ashore or at sea. One good example
of induction and pickup problems is an echo-rang-
ing sea unit in 95 feet of water receiving strong c-w
signals at about 25 kc.

Constructive thinking on the harbor defense
problems must continue. The present system is by
no means the final answer. Every effort is being
made, however, to evaluate present ideas and re-
quirements, cooperate in the development of new
devices, and to give and accept any advice or
assistance that will help provide the U. S. Navy
with the finest of Harbor Defense systems.

FIELD CHANGE FOR MODEL RBO RECEIVER

On page 1 of the bulletin of instructions supplied
with Field Change No. 2 for model RBO radio re-
ceivers on Contract NObsr-30032, the new power
transformer is inadvertently listed as T-111, The
correct symbol is T-115. The bulletins and the
instruction books for the modified equipments
should be checked and corrected at the earliest
opportunity.
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