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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
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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.
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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
[ )
)
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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,
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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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