
























establishment of a repair p rogram. .-\n unob­
stru cted a rea of ample size, preferably adjacen t to 

the major repair fac ili ties had to be prov ided for 
parking and spot shifting o f the vehicles. Dry, ,,·ell­
ventila ted tOJ·age spaces arc required for the sa fe­
keeping and preservation of spa re parts and acces­
sories duri ng the overhaul period. .-\mong those 
fam ilia r ,,·ith G.C..-\. eq uipment, it is read il y agreed 
that t here is a n extremely large amo unt of electr ica l, 
e lectron ic and mechani cal clc1·iccs to be fo und in so 
limited an amou nt of spa ce. T he precision and 
accuracy built in to these systems. ho \\·cvcr. toge ther 
wi th the overa ll com pact ness and com p lcteness are 
a de light to the e lectro nic and mechan ica l 
Yet, each fea tu re and each item prese nts an indi · 
vidual problem ,,·ith respect to man u fact ure a nd 

FIGURE 2-NO?"/ /i end 

of G.C.A. maintenance 
sltojJ. 

repa ir. Not o nl y must the shipyard mee t t he im­
med iate overhaul requirements of the ma intena nce 
base, but must be prepared to meet the urge nt needs 
of the operating equiprn cnts in the fie ld. 

Just over a year ago 1rhcn 1\I are Island was desig­
na ted as th e \ Vest Coast G.C.A. ;\ Iaintenance Base, 
the Shipyard Comma nder, the El ectroni cs Officer, 
the civilian head o[ the Electronics Office and all 
Industria l Sho ps immed ia tely recogn ized the im· 
portance, as well as the problems in volved, in set­
ting up fa cilities and accommodations for 
this new and highl y complex project. A clean, well 
I ig htcd shop of sufficient fl oor space to accommodate 
handling and reco nditioning of <I ll electronic com­
ponents was required. Storage space for spare parts, 
antenna reflectors, accessories a nd su pplemen 

FIG L" RE 3- Parfling area 
a d ja cent to G. C. A. 
maintenance shojJ. 
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equipment 11·as a necessity. .-\n open, hard sur­
fa ced pa rking area of sufficien t size to accommodate 
a ll vehicl es and p ermit easy shuttling 1ras desired 
and in addition all accommodations 11·ere to be 
centrally located, adjacent to a satisfactory testing 
gro und where a ll 1mrk could be conce ntrated 1\·ith­
out need for undue shifting o f the ve hicles and loss 
of working time in tan sit. Ini tia ll y, fi ve .-\ N / 
i\1P l\'-lr\ equipme nts II"Cre on hand for overhaul. 
Fifteen vehicles, together ,,·ith all equipment and 
accessories, had to be accommodated in such a man­
ner that equipme nt not undcrgoing immediate 
overhaul wou ld be preserved and sutl er no d ele­
terious effects from idleness in storage. i\ Iost of this 
eq uipment had been received from overseas, 11·here 
the genera l casualties of normal operation and 
shipment had accrued, together \\·ith severe damage 
and deterioration clue to weather and climate. 
Many of the origina l spares had previously been 
utili zed or gone astray overseas. The immediate 
problem con fronting the shipya rd was to se t up 
1\·ithout d elay and commence work, in order that 
these equipments o n h and could be overhauled , 
tested, a nd re turned to field to meet insisten t 
d emands for a ir navigational safety and preserva­
tion of life. 

Build ing 58 1, located near the Marc Island cause-

ollered t he best locatio n for the reqCti rements 
im·oh·cd. Shop fl oor space 11·as ad equ ate, storage 
rooms 11·ere immed iate ly adjacent, and the 
bordered o n a n ideal parking and ,·chi cle storage 
area that in addition provide a suitable radar 
'·v ic\\··· for tes ts, cal ibratio ns and proof runs. This 
locatio n, 11·hi le close to a ll required repair facilities, 
\,·as o u t o f the line of congested traff-ic. \\' ork could 
be initiated \\"ith minimum interference to other 
industrial operations. Fig ures 1 and 2 sho11· the 
main repair shop where e lectronic components are 
reconditio ned and bcnch tested. Figure 3 sho \\"S the 
park ing and assembl y area adjacent to the sho p. 
The reconditioning o f the precisio n a ntennas m ust 
of necessity be accomplished in a clean . dust free 
locat ion· whs re all required tools and mate ri als are 
immediately avai la ble. Fig ure 4 sh01rs the excel­
len t, well lig hted section devoted to this 
procedure. Figure 5 d epicts a portion o f th e ,,·ork 
required on certain insta lla tions the t·cconcli­
ri oning measures taken. T he Equipment Tra iler 
is sholl"n com plc te ly stJ·i pped of equipmen t, con­
trols and \\·iring. T horough clea ning and rem oval 
o f rust and corrosion has been accomp lished . after 
11·hich the enclosure has been sp ray painted. Fig ure 
5 shows the equipment racks o utfitted with a ll new 
ca bling, wiring, plugs and connector boards. On 

FIGUR E 4-i\!Iac/i in e si/OjJ . slwwing lll a inteJUIIICf' section fur G. C. A. pu'cisio n anten nas. 



the table in the foreground is seen a new multi· 

conductor cable unde r assembly. 
Operatio n s su ch as these are tedio u s, require a 

g reat amount o f ca1·e in layout and fabri cation, and 
m ust be a bsolute ly accu rate througho ut. All wir­

ing is lock-s t itch ed toge ther to form a compact cable, 

aftc1· " ·hi ch a wrapping of line n ta pe is appli ed 

a nd se::d ed "· it h g lyp tal. Termina l boards and 

plugs a rc the n attached "·ith ne w d esig nation st ri ps 

and cab le markers a ffix ed. Obso le te eq uipment 

and '"jury r ig·· modifica t ions made in t he field a rc 

brought up to date; subsequc m to re pa ir a n d over· 
h a ul, each componen t unit is tested individua lly 
p rio r to t he approval tes ts of the entire equipment. 
Co-ordinatio n o f shops concerned with related work 

is m ai n tained o tha t all completions will dove· 

ta il a nd the rca scmbly, re insta lla t ion a nd tcsr 

periods proceed witho ut d e lay. Upon sa tisfac to ry 

completio n o f al l shipyard tests, the overha uled 

equipme nt is ta ke n to the Nava l A ir Station, Oak­

land. "·here actual fli ght ch ecks arc accomplished 
be fore defi ni te approva l for re-issu e is made. 

The operation a nd oYera ll fun ct io ning of G.C.A. 
!>ystcms i one of the most in teresti ng and fasci n a t­

ing in the fie ld or present d ay e lectro nics. Thr 
overha ul and readjustme n t of t he equipment propel 

l ikc"·isc is ol unusual interes t a nd prese nts to the 

m a intenance pcrsonnci a \\·idely d iversified series of 

problems and m an ip ula tions. Sin ce the inception 

o f t he progr a m, it is felt that marked improve ments 

ha ve been m ade, bo th in the fie ld a nd at the main· 

tenance bases. Certain re pa ir a n d re placemen t 

ite ms still rema in o n the cri t ica l a nd h a rd to pro· 

cure list; the contin ued enth usiasm, c ll o n s a nd in· 

genuity d isplayed by o pera tional and llla in tc na nce 

perso nnel, however, arc da ily decreasing the d iffi· 

cu l ties. i\Jaintc nancc Bases are condu cti ng a per · 

sistcnt dr ive to fabrica te and procure em ergen cy 

supplies for the field. A t the same t im e t he i nopera· 
tive cquipmcn ts under overhaul m ust be ru shed to 

completion for re issue to im portan t statio n s. .-\N/ 
MP N-1.-\ equ ipmc nts a nd the G.C .. -\. units are 

da ily performing more extensive a nd accurate 

service and have established t he mse lves as the 

g uard ian to safe la ndi ng of a ircra ft under seemingly 

impossibl e condit io ns of weathe r and a t mosphere. 

T he Mare Isla nd Naval Shipya rd ex te nds to all 
G .C.r\. field personnel its thanks and appreciation 

fo r the care and preventa tive ma inte nance service 

provided for the eq u ipme n t i n the ir charge. Our 
problems arc mutual a nd the mainte n a nce bases 

a rc your service agency, read y to prov ide you with 

all ava ilable techn ical assista nce a nd materia l in 

time of emerge ncy. 

Flt.l•RF 5- G. C. A. equij:Jinenl racll .\ bei11g re[ti/Nl w ith wirinp, . jJI11g.s and rrmnN·tor /J1Jord.1. 

Internal Security Radio 

Twelfth Naval District 

By J OY H. HA:\SE:-1 

• The Internal Security and Industrial Control 

U nit o f Mare I sla nd's electro nics organ ization con­
sists o f one electro n ics engineer in the Electronics 

Office a nd seve n technicia ns from Shop 67. 

The Engineer is responsible fo r the tech nical 

supervision of the Internal Security and I ndustria l 

Control System. H e ma kes final tests and inspec­

tion of a ll installatio ns to insure compl iance \\"ith 

com m uni ca tion regula tions. 

A lcading man rad io mecha ni c d irects all the 

act ivit ies of the serviceman. 

Two radio mechanics a re conti n ua lly o n the road 

doing routine mainte na n ce work a nd emergency 
repa irs on the cq uipments of these networks. l\1'0 are 

in the sho p per [onning major repa irs a nd altera­

t io ns to t he cq uipmc n ts, and two arc assigned to the 

in stallation work. 

T h e majority o f the rad io equ ipment in the 

T,\·clfth l\ a va l District is freque ncy· or phase-sh ift 

11lodulatcd . At each of the thirty fixed stations is 

a 50-wa ll Ga h ·in ;\l o torola FSTR transm itter and 
receiver, usua ll y re mo tely-con trolled from severa l 

po ints \ \" it h the PA-8270Y remote control unit. 

Three hun d red mobi le stations arc equipped with 
e it he r a 25-wall Ga lvin 1Vfotorola F ITR transm it· 

te r a nd receiver, o r a 25-watt Galvin SCR -608 trans· 

11l ittc r and rece iver. These i nstallations arc su p­

p lemented by 2-\\·att G ah·in SCR-61 0 t ransceivers 

and Link ,\ 1 i'\-5 tra nsce ivers at portable or emJ­

fi xcd s tations. 

]:our cl asses o f scn ·ice arc rendered by this u n it, 

;ts follows: 

1- l ntc rn al .Secur ity circui t, on a frequency of 
38.3 M cs, is pr inwri ly for the usc of mar ine guards, 
civi lian po lice g ua rds, t he fire de partmen t, and the 

medica l de partme nt. 

2- Industr ia l Control circuit, on a frequency of 
32.86 M cs, fo r the usc of industr ial activi ties such as 

loco mo tive control a n d transportatio n pools. 

3-T he D ecommissio ned Sh ips' circuit, on a fre­

qu e ncy of 30.3 fcs, also u ses the I nternal Security 

net,mrk of 38.3 M cs to effect liasion between the 

sccw·ity activi ties on the two networks. This cir­

cu it also serves the Paci fi c R eserve Fleet in the dis-

trict. This network is the on ly means of commun i­
ca tion between the separate groups of sh ips or nests, 
and the control statio ns located on shore. 

4- The Shore Patrol Service employs only a-ystal­
con trolled si ngle-freque ncy receivers tun ed to fre­

q ucncies between J 50 kc a nd 2500 kc. Although not 

an integral part of th e intern al security net"·orks, 

is is a n associated system for l ia ison with local po· 
lice forces. 

F ield a nd maintenance work is di vided bet\\·een 

two geographical areas: the Bay Area and the Inland 

Area. T h ere are approx imately 300 units in each 
area. In case of emergency no defini te line is drawn. 
The serviceman nearest to the trouble receives in­
structions by radio. 

Service trucks and field engineer's vehicles haYe 

mobile radio installations to maintain comact ,,·ith 

stations under repair and headquarters at :\Jare 

Jsland. Each service truck is equipped with I 

mobile radio installed, 2 spare mobile F:\lTR 

chassis, l spare SCR-608 chassis, 1 spare P.-\-8270Y 

remote control uni t, 2 complete set of crystals, 

tubes, vibrators and (uses for all types of cquip­

ments serviced, and meters, test equipment a nd 

tools_ necessary for all main tenan ce, testing and 
rcpa1r. 

T he fiel d maimcnancc ~ched ul e provide!> fo r at 

least one \\·cekly visit to each insta llation . For sta­

tions \\·here more than t\\"O hour · travel time each 

\ray from :\Iare lsland arc necc sa ry, arrangement~ 

ha \·e been made to maintain equipment locally, as 
in the case of :'\.S.D. Clearfie ld, Uta h, and .:\' . .-\.D. 
H awthorne, 1cvada. These stmions h<1ve spare 

parts and equipme nt with n ecessa ry technical in­

form;ltion. Some stat ions h ave established local 

repair shops and can effect their own r epairs but 

ge nerall y it is m ore econom ica l to service cquip­

lll Clll w ith l\ l arc Island personnel. l\Iobile installa­

tions arc made at l\ lare Isla nd whe n practicab le. 

Compl ica ted or 1cch nical service ,,·or k in the fie ld 

is ke p t at a m inimum by substituting spa re units 

rarricd in the serv ice 1ruck and returning the faulty 

unit to l\ farc Island for repair. After repairs h ave 

been made, original cqu ipmcnts arc returned to 

original locatio ns. N 
VI 



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 
po,,·er 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 

SO FAR 
in the 

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 primar.y 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 kc, equipped with amplitude­
tnodulated transmitters and receivers are also tnain­
tained by the 1\tiare Island organization. 

Twelfth Naval District 

• Mare Island participation in the "sofar" (SOund 
Fixing And Ranging) project, ·was assigned by the 
Bureau of Ships in June 1946. 1\Iare 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 equiptnent to be installed on the 
beach. That was all! 

The Army had done similar work in shallow 
·water. The l\'avy had some experience with mag­
netic loop cables and sono-radio· buoys, also in 
shallow water. .-\ 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 of 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 studies led to the conclusion 

that the best locations available along the U. S. 
Pacific Coast were at Monterey and Point Arena 
in California. Preliminary bathymetric and bathy­
graphic surveys were made in those areas by the 
lJSS Fieberling during the summer of 1946. To 
fix the Fiebeding's position with the required pre-

By F. E. DUNKLEE 

cisi~n while making these surveys, four "shoran" 
stations were_set up ashore, two near Monterey and 
two near Pmnt Arena. The equipment on shore 
was ther A~ /CPN-2_ radar beacon, interrogated by 
an APN -3 ~~stalled m the survey ship. As only two 
CPN-2 :qmpments were available, they were in­
stall~d tn vans and moved from place to place as 
reqtured. 

By the time the bathymetric surveys were com­
pleted, the Army cable ship lVilliam Glassfo'rd ar­
rived at. IVIare lsl~nd for overhaul and fitting out 
for the JOb of laymg cables. After extensive over­
haul, the Glassfm·d left Mare Island on <1 March 
1947 to plant hydrophones and lay the first cables 
at l\fonterey. ·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 on 
dummy runs to learn the technique of laying, splic­
ing, and picking up deep sea cable. The cable is 
paid out over the bow with the ship steaming at 
from I to 3 knots. The angle at which the cable 
tends away from the ship is from I 0 to GO degrees. 
The inclined plane which the cable forms between 
the ship and the bottom may be several miles in 
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-

L 

nected to 7 1niles 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 
,V.O.B.S. (Wave Observation Bureau of Ships) 
project conducted by the University of California, 
were most he I pful 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 194 7. Although "shots" were received 
and recorded frmn 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 

"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 cchome 
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 
he 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 lj8-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 Glass[o1·d upset these plans. Little 
work was done on the sofar project in the Twelfth 
Naval District during the remainder of 19-!7. The 
Glassfm·d, renamed USS Nashawena on transfer to 
the Navy, was reconditioned for further sofar 1\'0rk. 

'0 
Although far from being a seaworthy vessel, this 
ship has one highly desirable quality required in 
cable laying ship-she has tri pie screws and maneu­
verability required for precise cable and hydro­
phone laying. 

',York 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 

OR 66047 

ADAPTER 
BASE 

Ftct'RE 1-Prevention of moisture accu mutation by 
drillin(1 a small hole, as shonm., in the antemw [Jase. 
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Electronics Exhibit 
at the 
Mare Island Naval Shipyard 

• The :Vfare Island Electronics Exhibi t ,\·as orio·-. "' 
ina ll y conceived and esta blished as a part of the 
Shipyarcl"s Electronics Familiarizat ion Program and 
for the l'\avy Day observance on 27 Octo ber, 1947. 
The exhibit attracted so much atten tion tha t it is 
maintained in a ready sta tus at all times for Nava l 

·personnel, civic, scientific, educational, and o ther 
interested groups. Electronic counters officia lly 
recorded 20,880 persons who attended the Elec­
tron ics Exhibit on Navy Day, 1947, and anothe t· 
20,000 have since a ttended it in grou ps and as in­
dividuals . The public's interest in Navy electronics 
is amply demonstrated. 

T he theme of the exhibit is "The Future of 
Electronics,"' exemplified by a working model of a 
simplified a tom suspended from the ceiling o ppo­
site the entrance gate a nd a t the (ar e nd of the 
corridor. T his "futu rist ic" display contrasts with 
the more prosaic exhibi ts on e ither side a nd nearer 
the entrance to the bu ilding. 

T he exhib it occupies two floors of Building 208. 

By Eo CASE 

Only a bri ef description of the ou ts tanding exhibits 

can be offered he re. _ 
The transmitter d isp lay illustrates Navy type 

· Featut·ed is a T BL-10 transmitter transm ttters. · . 
· · t an artificial load of mu lti -colored operatm g 1n o ' 

fl t l l.gJ1 ts A nother TBL , with the interior uorescen -
ex posed to the visitors, demo nstra tes Navy type of 

constructio n . 
A radio-controlled automobile opera ted by re-

mote control occupies a prominent p lace in the 
exhibit. Push butto ns con trol the transmitter 011 

73.9 meo-acycles using tones of 300, 600, 955, 1390 
and 3000 cycles to turn r igh t, turn left, con trol for­
ward m o tio n , co n trol backward motion and blow 
the ho n 1 . A portable remote control box with a 
portable cord at tached is ava ilable for visitors to 

operate. 
The Radio Frequency Exhibit is an assortmen t 

of gas-filled tubes caused to fluoresce by radio fre­
quency energy flowing from an open-ended wave 
g u ide. 

A small part of th e crowd of m•er 20 .000 persons to 1•isit th e Electrunics L-:xllibit over .Ycl1'y LJay . 79-17 . 

R adio-controlled a u to ­
m obile- the m ost fJop­
ulm· exhibit- effectively 
dem onst1'(/ I e s 1·em o t e 
cont rol by mdio . 

The R adar Exh ibit incl udes SG, SU and SC-2 
r ada r equipmen ts and_ VG, VD-2, VC-1 and VF 
r adar repeaters together " ·it h the various and re­
spective compo nents. Much o f the equipment is in 
operation, d isplay ing various pa tterns a nd traces. 
Other un its are broken do"·n to sho"· the intrica te 
connections a nd parts. 

An a nimated background o[ a t tractive and ar­
tist ic murals illustrates the p r in ci ples of echo rang­
ing, l istening, sound ing, a ir and sea rescue, sofar , 
d epth-charge direction indicator and sonar-buoy 
detectio n. QC and N M transd ucer section are on 
disp lay. R ecorded und er water sounds are repro-

cluced for the benefit of visitors. 
The Shore Electronics Stations Exhibit is quite 

com plete. It includes many types of communica­
tion eq u ipment utilized in the "In ternal Securi ty'' 
network. A-m and f-m receivers with pa noramic 
adapters a nd switching arrangemen ts permit both 
visua l and aural comparison. 

.-\n a ir statio n con trol tm,·er replica includes 
operator's console; 17 medium, h igh- and very-high­
frequency communication rece ivers a nd associate 
equ ipments ; 'rind direction and velocity ind icator, 
Yoice recorder and ceilometer recorder. ..-\ mi nia­
tu re rhombic a n te nn a com plete in a ll detai ls, and 

Geneml telety p e e xhib i t features 1\'fo del 75 /e/elyfJe and perfnrntors ana11ged for 1•isitor's fJurtirifJatio •l. 
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.·l nimated murrtl dP pict.\ d e trc tio n uf s ulnn a rin e 
!Jy SO /I'II". 

2,3 76 111 ess ag e s w ere 
//(I nc/led tltmugh th is 
amateur 1·adio stat ion 
du ring ) lavy D ay, 19--1-7 

a scal e mo de l of the Dixon, Californ ia, l'\avy c0 111_ 

m u nicatio n Stat ion feature the shore radio clisp la . 
R adi o te le photo eq u ipme n t "·ith sam ples ol nc ,~s 

pictures is in cl udccl . 
The T e lety pe E xh ibit consists of a large asson. 

ment of va r ious te le type equ ipmen t, includino· ta 
. . . " pe 

a nd page prt n tcrs, pro1ector screen u n n s, pcrfo ra_. 
tors, rc perfo ra tors, keyers, i\ Jorse pri nter , tes t se ts 
e tc. The d isp lay is so arra nged th at mo~ t eq t · ' 

' II p-
lll t: JH is in con tin uo us operat io n a nd certain u ni t 
a rc arra no·cd for visitor j)a rti ci rJa ti on -\ · . 

5 

o · · n JJ H r 1rru, 

ing ex hi b it is th e i\I orse printer "·hi ch autonnti bl l · · ca y 

H a d i o f rr· q 11 £' II c v eX· 

!tib it. Fnngy f rrn;t //{(' 

ojJen end of i/1r· lll odel 

Sl ' radar tra 11 1111 i ll e r 

ligltted rt rrro n /({ll t fJ'' c .-, , , ( )// 

disjJiay rruhs. 

DEPTH CIIAJIGE 

DlltECTION INiltiO\T.I)AI 

D rama tic o p e ratio n uf d ep th c /l({rge direction indica tor is d e/li ons / rated by an im a ted m ural and indi­

ca t i ng d evices installed in ?'e jJiica of Sllbm a rin e section . 

t ra nscr ibes ord ina ry d ot an d dash ch aracters to p la in 
E nglish. 

T h e J): FR.-\ E x hi bi t shows the u sc of the C-3a 
in fra-red rccci,-crs e m ployed dur ing the last ' "ar. 
A d arke ned lig ht-tig ht boot h ' "i th severa l I :\1 FR.-\ 
rece ive rs d e mo nstrates the performa nce of the 
eq u ip ment unde r cond itio ns of darkness w ithou t 
t he a id o f Yisible lin·ln " . 

"i\Jyster y Ex hibi ts" fo r the enterta in ment o l vis­
itors d emo nstrati ng scie n tific p r incip les, crea ted 
m uch in terest a nd a nlllscmc n t. E lectronic bells 
wi thout clappers arc r u ng by mag net ic d istortio n 
through the act io n o f a m icro phone a nd am p lifier. 
A "j umping ring," d e monstrat ing the princip le of 
re p uls io n action in an al ternati ng pr ima ry coi l. as 

G e n era l r~1d 1-0 1. jl 
. · ( IS J 0 )' 
m clu d ing Ill od e / S C-? 
indica t"r ·?·e !JlO t fl -.. e ·Jan-
fJ osi t ion in dicat o rs, m -
da r jJ/umb ing and the 

71l )'Sl erirn ts "ju 111 jJ in rr 
1·ing." 0 

opposed to a o ne-tu rn seco ncttry (" ·h ich is the 
"r ing") i made to j u mp o ver t he top o l o ne co l u 11111 

a nd do" ·n the o ther colum n ,,·he n add ressed sharpl y 
over a 111 icrophone. \' isi to rs a rc e ncou raged to 

\\Tite the ir names ' " ith a sty lus whi ch co ntrols the 
electro n be a Ill or a n osci lloscope. The \\Ti t i ng a p ­
pea rs o n t he face o r the oscilloscope tu be a nd lol­
lows the movements of t he styl us ma ni p ulated by 
t he , ·istor . 

T here arc man y o t her items, desig ned to in tr iu·ue 
the u n ini t iated in electro ni cs, an d p ique the cu r~os· 
ity o f o ld -ti mers and those ,r ho th in k they kn o1,. al l 
the a ns" ·ers. E1·cn after ·10,000 vis itors have seen i t , 
the exh ibi t st il l re tai ns its freshn ess a nd , -;-d ue as 
a po pul a r sympos iu m of mod ern e lectron ics. 
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General Line School 

Monterey, California 

By LT. CO.\IOR. R. D. LAGLE, USN 

• T he General Line School at .\ lo m crcy, Ca li fomia 
ha the job of providing the office r who is no t a 
;\;ava l Academy graduate "·ith instruction on the 
m an y item peculiar to his profess io n whi ch his 
civilian educa tion did not coveL T he e lectronic 
p ha es of this educational program cover C. LC., 
Loran, A. ·.\ V. and others. 

The e lectronics installa tio ns at present consist of 
a C. I. C. installat ion. a n :\nti-Submarinc \ Varfare 
in ta ll at ion, and a lora n insta llat io n for nav iga­
tiona l in truction. 

T he C. I.C. insta llatio n a pprox imates l\\"0 sh ip ­
board C. I.C.' . o ne for an Essex class ca rrier and 
one for a ·umner cl ass clcstroycL T he C. I.C. in-
la llat io n incl udes a pro bl em gencr ::ning room, a 

helm statio n associated ''" ith each C. I. C., a trans­
mitter room and a "·orkshop. T he fa cility with 
wh ich it was pos ible to reproduce actua l C. I.C. 
arrangement and equ ipment was gover ned by 
equipment availab le as "·ell as the sha pe and size 
of the spaces pro,·icled. The .. crash .. basi o n , rhich 
the insLallation was made did no t permit inc lusio n 
of many desirable refinements. T hi howc, ·cr , is 
not a handicap to the intended utility of the C. I.C."s. 
The school does not attempt to turn o u t full y quali­

fied C.J.C. teams but rather to acquaint gene ra l l ine 

DD C.J.C. showing obseTve,-'s platfm·m. D.R.A., 
status boauls, fiddle boaTds, D. R. T., and mdio 
Teteiven. 

officet·s o f 1 i m i ted sea ex pcricnce, with the [u nc­
tio ns and capabil ities o( C. J. C. ~n genera l, the 
p u rpose of t he school will be t~et tf at some time 
in the future a gradu ate walks mto an actua l ship­
board C. I.C. and has a d efi ni te feeling that he is on 

famili ar ground. 

Complete SG radars witho ut antennas are in­
stalled. No tra iner for usc ,,·ith the SG, such as t he 
OB], was provided so the SG actua lly does not 
e n ter into the sol u t io n of any of the problems and 
exercises. H owever, it was fcl t that the mere p res­
ence of an operat ing SG was essential to the suc­
cessful creat io n o f the atmosphere of reali ty which 
was be ing str iven for. An SG indica tor is insta lled 
in each C.I.C. and i ts associated ma in frame is 
located in the tra nsmitter room. Control ampli­
fi ers, amplidyncs, load dividers, etc., are provided 
in the transmi tter room so that if it should ever be 
d esired to insta ll antennas and put the equipment 
in to opera tion, this cou ld be clone quickly and 
easily. Since the SG rad a r ca n not be used for ob­
tall1111g target bearing or for navigational checks 
during the problem, a ta lker stationed at the 
do uble D.R.T. in the problem ge nerating room 
fun ctions as the SG radar opera tor. Using a uni­

versal drafting mach ine, he is a ble to supp ly the 

P roblem generating mo~ showing instruct01"s desh 
wdm· 1·epeate1·, distance and Tevolution transmitter' 
and selector switches. ' 

surface J) lo u e rs in C. I. C. with rano·c and bea rin rr of 
" " surface targets. 

.-\n SR console is located in each C.I.C. No SR 
ma in fram e is proYidecl. Instead, the SR is used 
with the OCZ rada r trainer. The OCZ is primarily 
a n operator training d evice but i t fits very n icely in 
this in stalla t ion. I t provides three controllable tar­

gets " ·hich appear on the SR scopes in realistic 
fashio n . T he t h ree targets available permi t the 
use o f fa irl y complex figh ter d irection problems a nd 
this will be enhanced by the later installation of an 
OC] ra d m· tra iner provid ing six ta rgets with preset 

co urses and speed s. 
T he d estroyer C. I. C., in a deli t ion to t he r adar 

indicators, h as a VC-1 radar repeater and a VF radar 
repeater. Since VJ's were not ava ilable, modified 
VC-1 's with 12-inch scope tubes have been installed. 
The carrier C.I.C. is provided with four VC- l 's, one 
VF, and a VG-1. :\. type VE radar repeater is in­
stalled in each helm station and a thit·d in the 
p ro blem genera t ing room for usc in tuning up the 
ocz·s. The instructor is provided with a J 2-inch 
VC- 1 a t this d esk in the problem generating room. 

Communica tions a re ava ilable over sound-pow­
creel te lephon es, lMC, 2IMC, 24MC, the simulated 
TBS, and the simulated v.h.f. T he sound-powered 
telephone system is fa-irly complete. It incl udes all 
circu i ts that would normally exist between C.l.C., 
the h elm a nd such circuits as are usefu l between 
t he C.I.C. a nd the problem generating room. Con­
ventional shipboard equi pment was used tluough­
o ut the system. It migh t be p ointed out th~t th.e 
CV a nd DD systems are separate, thus makm g It 
possible to run separ ate problems simul ta neously. 
The 1 MC speakers provided arc not used for general 

announ cing. Instead, a rack of r eproducers (tape 
and wire recorders, and record pl ayers) is installed 
in t he problem generating room. Ba t tle no ises, GQ 
a la rms a nd the li ke are sent out over the IMC. A 

' · h · ' desk switching arrangem ent at t e Instructor s 
makes i t p ossibl e for hi m to select the outpu t of any 
rep rodu cer or any combina tion of their output~ at 
a ny time. T he 2IMC a nd 24·MC intercommunica­
tion system is conven tional. H ere aga in the ?D 
and CV systems are separate a lthough i t is posstble 
to ta lk to e ither c.r.c. and helm statio n from the 

problem gen era ting room. 
T he TBS system consists of actual TBS h andsets 

a nd contro l units. A "b lack box," called the TBS 
simu lator, contai ns the necessary circuits to make 
possible a realist ic simulation of actual TBS opera­
tion . The output o f the TBS h andsets is fed in to 
a n amplifier and then ce to the various TBS speak­
e rs. 

Instead of the usual RP U's, the inpu t to the sim­
ulated v-h- [ system is by means of sound power ed 
te lephone h and and chest sets. Four chan nels are 
provided, each connecting to a phonograph pre­
amplifier which was chosen because i t satisfied the 
inp ut impeda nce and gain requ irements 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 m eans of th e patch p anel, located at the instruc­
tor's desk, va rious channels can cross con nected, if 
desired . 

C V C.l . C. showing a iT ancl surface ficlclle boards, 
D.R.T., mdaT 1·epeaten, hoTizontal and ve1·tical air 
plots. 

The dead reckoning system consists of two parts, 
one controlled by the student at the he lm station, 
and the other controlled by the instructor. A 
C.I.C. a ttack teacher control uni t is installed in 
each helm station. This unit provides course and 
distance inform ation for the D.R.A . in C.I.C. and 
its associated D .R.T. l n the problem generating 
room a C. I.C. attack teacher is provided for each 
C. I. C. lt is also known as a double D.R.T. The 
top table of the doubl e D.R.T. is connected in 
parallel with the D.R.T. in C.f.C. and consequently 
is con trolled by the stude n t operating the attack 
teacher con u·ol uni t in the helm sta tion. The bot­
tom table of he dou ble D.R.T. is conroJ ied by the 
instructor; he has at h is disposal a co urse transmit­
ter and a d ista nce and revolu t ion transmit ter, both 
of which are test instruments adapted to the need f> 
of this installation. T he 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 con ventional 

pitomctcr log indicator in each C.l.C. 

O.S.C. information is fed from each attack tcach­

rr control un it to an O.S.C. synchro amplifier in the 
helm station and is then distr ibuted, through an 

O.S.C. distribution switchboard in C.l.C., to t hr w 
w 



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 
a~d adjacent to it is the workshop, which was pro­
vided for requisite maintenance on the electronic 
equipment. 

The ~nstallation o~ a pr?blem generating display 
system Is under constderation upon the completion 
of development work by the Naval Electronics Lab­
oratory, San Diego, and its eventual production. 

The A.S.,V. installation was performed by ship's 
force under the dire~tion of a Bureau representative. 

Electronics 
. 
tn 

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. 

Harbor Defense 
B)' R. H. BROWN 

II 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 
~t.tbmarines, and A.S.,,V. hunter-killer groups with 
air support, a new concept of Harbor Defense came 
into being. The i1rcreased tempo of modern war­
fare demanded that equipments be made 1nore 
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 harbor defense systems 
and equipment development, directed by the Chief 
of Xaval Operations Jed to the establishment of the 
U. S. Xaval School, Harbor Defense, Fort Winfield 
Scott, San Francisco. The technical problem of 
system development and installation w~s .assigned 
to the :\'fare Island Naval Shipyard. Bmldmgs and 
facilities are provided by the An~y. The p:•st 
year of designing, planning, installatiOn, and eqmp­
ment evaluation is an outstanding example of the 

prog-ressive action possible where the Army and 
the Navy cooperate to the fullest extent. This co­
operation h~s enabled the lVIare Island Naval Ship­
yard to des1gn and manufacture a modern harbor 
defense system which incorporates the most advance 
thinking by both services. 

In sharp contrast to the \Vorld War 11 harbor 
defenses, :Ma~e ls!and 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 Tl · c I c . liS • • • 

is a tac~ical organization providing for information 
cvaluauo~l and coordinated action from one com­
n~and pomt. The .system has been designed so that 
d~stant sources of ~nformation can operate as indi­
vrdual control pomts or be linked together as a 
secondary system in cases of military dam ~ . age. 

The present harbor defense systen1 ca11 1 . • JC con-
srdered In three sections as air search sur·f·tcc s . 1 , < eat c 1, 

and subsurface se~rch. The most serious problems 
center. about eqq1pment designed for underwater 
detection. .Many of the country's laboratories are 
working in this field. The U S Navy El t · · · ec rontcs 
Laboratory, at San Diego, is cooperating with the 
Mare Island Nava_l Shipyard in equipment develop· 
ment and evaluatiOn. The physics of the problem 
ar~ st~ch. tha~ nature makes no effort to help the 
snenttst Ill Ius 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 l\Iare 

Island Naval Shipyard is pursuing a dual course 
in reg-ard 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, and 
the sea use of an ·Army Mine Planter. Operating 
experience gained by Army and Navy personnel has 
resulted in new installation techniques combining 
the best points of both services. These new ideas 
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 overall harbor de­
fense system. Much effort is being directed towards 
more consistent operation of the equipment to 
facilitate the use of information for electronic plot­
ting. The electro .... nic plot is made up of composite 
information from several sources and the final value 
of such a system i~ 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 characteristics for 
the design of nelv underwater detection devices. 
Research 011 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 pres­
ent shore based radars are augmented by mobile 
radar units which tremendously increase the flex­
ibility of the radar system. Each unit consists of a 
truck with a pOl·ver 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 deterllJ.ine 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. 

Pr~sent surface radars are limited by inability to 
provide adequate air coverage. This characteristic 
is being given careful study. The future holds 
p~omise of several equipments combining both 
arr and surface search. Surface radars in harbor 
defen.se are assigned the normal operation of early 
warnmg 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. ''Vith 
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 echo­
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, early 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.\V. equipment, and special­
ized recognition. The C.I.C., or actually the Har­
bor Entrance Control Post, further utilizes teletype, 
local inter-communications, distant communications 
by both Iandline and radio carrier, disc and mag­
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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oy the present quantity or quality of equipmen ts. 
Any presently installed equipment can be replaced 
by more modern types without changing the sys­
tem, the only effect being to increase the overall 
efficiency. 

The problems of a normal shipboard C.LC. differ 
in many respects from shore based problems. One 
outstand ing advantage of shore based C.LC. opera­

t ion is fixed point for plotting with a ll target motion 

relative. A technical advantage is gained by rela­
tively few limitations as to equipment size, weigh t, 
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 in[oqnation. The manner of in­
formation presentation must be such that no dou bt 

exi ts as to target identi ty. Its character m ust be 

established as friendly or unfriendly, a ir, surface, 

subsurface, military, commercial , or whatever the 

case may be. 
It naturally follows that the action initiated by a 

Harbor Enu·ance Control Post may involve airborne 
units, surface craft, electronic challenging and iden­
tification, shore batteries controlled mine fields, or 
a combination of these active forces. The e lectronic 
problem is a many-sided one of search, detection, 
identification, communications, and coord inated 

action. The military value of such a system is not 
only the efficiency o( any single contro l 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.LC. think­
ing. 

The present answer to these problems of a com · 

bined C.I.C. may be found in the harbor defense 

system conceived by Mare Island. Essentia lly, the 

system combines information from the vario us 
equipments in a central control post. T he actual 
information from any one equipment is pre-evalu­
ated by the operator and electronically transmitted 
to a tactical p lot which is a composite of infonna­
tion from all c:q uipments. This tactic~ ! plot ~ro­

' ides the 5taff conu·ol with com plete mformat1on 
on every detectable target in the area. From_ this 
information, proper action can he taken by a1r or 

~u1lace units. 
I 11·ith harbor defense is TI1C' sea work c onnc·ctc< 

. ·ell k 110wn. Here the an ('It"< tron1c phase not too 11 

problems acquire new <om pi icat ions. Aud i ~ ~nd 
· . . '>C' C'ral transmiSSion super-'>on•c h equcnues po~< . . . 

difficulti<·s und('r normal cond•twns. In thJs case 
several miles o l underwater cable runs arc added. 

Cable movement or other distortions of the earth's 

fiel d will ind u ce noises. The norma l noise of fish, 
shrimp, surf, e tc., is included, and the m echanical 
noise of buoys, chains, e tc., combine to present a 
provocative problem of obtaining low-loss trans­
misswn. 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 exp erienced splicing crew as well as good sh ip 
handling. The unforeseen d ifficulties of breaking 
or losing a cable requ ire quick decisions regarding 
position plotting, buoying, and grappling opera­
tions. Cable testing and fault finding techniques 
are complicated by conditions arising from 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 t imes t he 

resistance bridge is the only method. If neither one 
of these tests work, what then? Generally sp eaking 
there are five or six possible methods of cable test­
ing, but under certain conditions some methods 
either won't work or give confusing a nswers. Cable 
work requires specia lized experience. 

B alancing of landlines is a problem due to chang­

ing impeda nces of the sea load and the tra nsmission 

fac tors are often infl uenced by induced loads and 
losses either ashore or at sea. One good example 
of induction a nd pickup p roblems is an echo-rang­
ing sea uni t in 95 feet of water rece ivi no- strono- c-w 

b b 

sig na ls at about 25 kc. 

Constructive thinking on the harbor defense 
problems must con ti nue. The present system is by 
n o m eans the fina l answer. Every effor t is b eing 
made, however, to eva! uate present ideas and re­

qu irem ents, cooperate in the development o( new 
devices, and to g ive a nd accept any advice or 
assistance that will hel p provide the U . S. Navy 
with the fin e t of Harbor Defense systems. 

FIELD CHANGE FOR MODEL RBO RECEIVER 

On page I of the bulletin of instructio ns supp lied 
with Field Cha nge :\o. 2 for model RBO radio re­
ceivns on Contract NObsr-30032, the new pm1·er 
tra nsformer is i naclverten tly listed as T-I ll. T he 

corn·ct symbol is T-115. T he bulletins and the 
instnH tion books for the mod ified equ ipments 
should be checked and corrected at the earliest 
opportuni ty. 
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