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Wallace Rutherford Dowd 
Captain, U.S.N. 

Captain Dowd, B01·n in F01·t Smith, A1·lam sas, O ctober 22, 1896, attended 

the Unive1·sity of /hlwnsas bef01·e appointment to the U . S. Naval A cademy, 

Annapolis, NI.aryland, in 1916. Gmduated with distinction on j une 6, 1919 w ith 

the Class of 1920, and comm issioned Ensign that date, he su bsequently adv anced 

to the mnk of Captain on june 18, 19-/2. 

AfteT graduation in 1919 Captain Dow el was assigned to th e USS ARKA~SAS 

ancl sen ;ed in that battleship until Septem ber, 1920. The succeeding three 

yea1'S he had instntction in N aval Constn1ction at the Postgraduat e School, 

Annapolis, at the B oston N avy Ym·d , at the 1Uassachusetts I n stitute of T ech ­

nology, and at the Edgewood A1'Senal, Edgewood, JUm"yland. H e 1·eceiv ed the 

deg1·ee of Niaster of Science in TJ!m· Ship Constm ction in 1923 fmm the Atfassa­

chusetts Institute of T echn ology. 

Fmm SejJtember, 1923, tmtil j une, 1926, CajJtain Dow d was A ssistant 

Shop Sup erintendent of the N avy Ya rd, No rfo lh. H e theu sen;ed in t he Plan­

n ing Office, N avy Ya1·d , Nfm·e Island, until j une 1929. Th e following 111on th he 

1·epoTted for dut)' in the Prod uction Office of the N avy Ym·d, PeaT[ H m·bo1·, w here 

h e senJecl un til j une, 1931. 
Captain Dowd had duty with the B oaTel of l mpection an d Stnvey, Pacific 

Coast Section , f rom july, 1931, un til D ecember, 1933. H e the n re jJOTted to the 

N avy Yard, ChaTleston, and served there as P roduction and Planning O f f ice?· 

until J un e, 1937. The followin rr m on th he ass um erl d ul')' as N ew Cons/Tuction 
~ ' 

and Sh op SujJeTintendent at lit e N avy Yard, P uget Sound, w here he served un til 

SejJtembe,·, 1941. l-1 e then served in the 0 If ice of I he D i recto1· of Sho1·e Est a b­

lish ments, Navy D epcntmeut, until rljJn 1, 1942. 

CajJta in D owel was SujJerv isor of h ipbuilding, Chicago, [To m M m·ch, 1942, 

to AjJ1·i l, 19-1-1, and for his services in that assignm ent he was awarded th e Gold 

Sta r in lieu of the Second L egion of M erit with the following citation : 

"Fo1· exceptionall)' 111 eTit01·ious couduct in tfte performance of outstanding 

Se1"Vices to the Govem 111 en t of the Uni ted Stales as Sup erv isor of Sh ip buildiug, 

U nited States N avy, Pullma n Standard Car l\1 an ufaLiuriu g Com pan )' . Chicago, 

Illinois, fm m M rn c!t 19-12, to .rl pril 19-/-1." 
/lft er being detached Jrolll duty as SufH'1 .. ui or of h ipbu ild ing . Ch icago, 

Ill inois, Ca jJtain Dow d ass 11 111 ed du ty as H ead of the JU ate rials B ranch, B w·eau 

of Sh ips, N rmy DearljJ/1/ en l, an d for h is sen >ices in that asc1ignmenl w as awarded 

t he L egin11 of J\feri t wi th the fo llowing cita tion : 

' 'For excep tionally m eritorious cond uct in th e perfonnanct· of oul.\ lrmd inp, 

serv ices to tlte (; ,m ernm ent of the U11 ited Sta ir's os ll eod of the 1\l llln ial Hmnr h 

in the Bureau o f Sltips [ro111 Ajnil 3, 10-/ /, to Oct o l1e r 15. 1.945.'' 

On Fe hrurny 21, 1917, CajJioin l>m t•d 71'fiS rn dr' IN! tu duty 0 .1 C ollllllfl11rln. 

l ' . S. _\'ouo/ S lti jJyard. Ma re l slund , Cal if o rnia . 

c 
z 
n 
r 
)> 
V\ 
V\ , 
rn 
0 



The 
Mare Island 
Naval Shipyard 

The 
Electronics Office 

By CEO. K. O'H A RA 

• The history of the El ectroni cs Organization at 
the Mare Island ;\aval Sh ipyard "·ill, \rhen it is 
written, make an interesting, instruct iYe a nd en­
lightening story. I t is a story of pio neering and 
achievemen t, of constant advancement and of 
progress over a period of a lm ost fifty years of 
Naval history. 

This issue of ELECTRON brings to its readen the 
inside st01y of the Mare Island Naval Shipym·d and 
wme of the affiliated activities. This is the sl01")' 
of a great Naval base which has semed the fo?·ces 
ashore and afloat for many years and in many ways. 
lt is an interesting story, prepm·ed in its seveml 

· parts by the same peojJle who contribute thei1· skills 
and energies to the everyday fulfillment of the 
Yard's bmad 1·esponsibilities. 

The Electronics Office of this shipyard is organ­
ized in accordance with standard Naval shipyard 
regulations, is under the direct supervision of the 
Electro nics Officer and performs many separate 
funct io ns in carrying out its por tion of the mission 
of the sh ipya rd. 

The Electronics Officer 

Captain J oseph B. Berkley graduated 
from the U. S. Naval Academy in 1929. 
Shortly before the start of the last war he 
served with the Yangtze Patrol gunboats 
in J apanese-controlled waters of China. 
Later , as Commanding Officer of the USS 

Tulsa, be succeeded in sav ing his ship by 
evading the overpoweri ng J apanese forces 
in the Far East. H e served o n the famous 
South Dakota in her act ions in the ba ttles 
of Sa n ta Cruz, Guadalcanal, the campaigns 
in the M arshall s and G ilberts, and the ra ids 

on Nauru and Truk. 

Capta in Berkley is a grad u at~ of the Post 
Grad uate School in ElectroniCS. H e as-

. f 1 Electroni cs Officer su mcd the du ttes o t 1e 
d N' . 1 Shipyard on 5 at the M are Islan ava 

F I ]948 rcl icvi no· Captain A. L. e )ruary, , t> • 

Becker, who is now the Assistan t Chief of 

the Burea u for El ectroni cs. Pr ior to his 
present ass ig nment, Capta in Berk ley \ras 

h ead o f the Design Branch of the Bureau 

of Ships El ectron ics Di vis ion . 

THE ELECTRONICS OFFICER 
CajJl.]. B. Be1"/dey, USN 

The Electronics Officer is responsible to the 
Shipyard Comma nder for the proper fu nctioning of 
his office, advises a nd assists him in all matters p er­
taining to electronics work, supervises field \\·ork 
a t a ll Twelfth N aval District electronic activi ties, 
regular and reserve, is responsible for techn ical con­
trol and inspection of e lectron ics work. and for 
maintenance of shore rad io, radar, sonar and other 
electronics activities in t he Twelfth Nava l District. 
H e maintains lia ison with all Naval and commercial 
e lectro nics activities in the a rea. 

H e ac ts as D epu ty Shipyard Commander in a ll 
ma tters pertaining to D istrict e lectronic activities. 

As Deputy Planning and Depu ty Production 
Office r, he has supervision over a II e lectronics \\·ork 
in the Plann ing and Productio n Departments. 

THE ASS IST ANT ELECTRON ICS OFFICER 
FOR SHORE 
L ieutenant Commander R . D. L agle, US.V 

The Assistant El ectronics Officer fo r Shore ts 
responsible to the E lectronics Officer for prelim­
inary des ign, d eve lopment, installa tion and main­
tena nce o f all sho re electronics activit ies in the 
Twel fth N ava l D istrict. H e mai n tains liaison wi th 
the Comma nding Officer , Navy Commun ica tio n 

Senior Electronics Engineer 

:\Ir. George K. O 'H ara; the Chic[ Civil ian 

Assistan t to the Electronics Officer, has been 

employed in electronics \\·ork at the i\farc 

Island Nava l Shipyard since 190-1. His 

name has come to be sy nonymo us wi th the 

growth of electron ics from the clays o[ the 

earl y, elementary wireless to t he prese nt 

clay of h igh ly-techn ica l, war-\\·i n n ing equip­

ment and technique. 

:\Ir. O 'H ara \\·ill ne\'er be [orgoucn as 

the ma n \1·ho took such :tn active, rcspon· 

!:ti iJ ic par t in the builclino· or the ll C: l\I"Ork b . 

o[ e:arly ' 1·i re lcss telegraph sta tions on the 

Pa cifi c coast and in Alaska . ?-.fore recently 

he has taken a like part in the estab lish­

lllCJJt o( the new Electron ics Shop (Shop 

fi7) at the l\ fare Isla nd Naval Shipyard. H e 

i ~ a nd ' 1·il[ lo11g continue to be a ma in­

!>ta>· in this hig-hly-integrated . tech n ical 

organization. 

Stations, T \\·elfth Nava l Distr ict, a nd \\·ith officers­
in-charge of all d istrict commu nication stations and 
e lectronic act ivities. H e acts for t he E lectronics 
O fficer in the absence of tha t official. 

THE DISTRICT RESERVE 
ELECTRONICS OFFICER 

The District R eserve Electroni cs Officer reports 
under a d eli tiona! du ty ord ers to the E lectron ics 
Officer and is assigned to inYestigatc and report on 
all prob lems \rhich arise in con nection \\·ith T"·elfth 
:'\a,·a l Distr ict reserve e lectronics acti,·i t ies. H e is 
rc~pon sible for the mai n tenance of eq uipment 
records and insta lla tion priority schedules. He 
1naintains lia ison " ·ith all T welfth ;\'ayaJ Distri ct 
reserYe electron ic act ivi ties and "·ith rescn·e train­
ing orga ni zations. 

TH E SEN IOR C IVILIAN ASS ISTANT 
,\/ r . Ceo. 1..: . O'H ara 

The Sen ior Civilian .-\ssistant direct and co­
ordinates the \rork o[ all sections, groups and uni ts 
o[ the office, mai n ta ins I ia ison \\·i th all heads of 
depanments. divisions and offices of the sh ipyard 
a nd \\"i th dist rict e lectron ic act i ,·i tics. H c ach·ise 
an d assists the Electronics Officer and maintain 
tcclm ical and ma nagement con trol O\"Cr all actiYi­
tics or the Office. 

m,., (}eo. _)( 0 ~).j{/1"(1 
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SECTIONS 

The Electronics Office is divided into three gen­
era l ections: Technical, Inspection and Clerical. 
The H ead of the Technical Section is the Chief 
Engineer. H e directs and coordina tes the e fforts of 
all engineer for the long r ange planning of all en­
gineering problems affecting electronic activities 
in the Twelfth i\aval District. H e reviews and ap­
proves plan s, pecifications, reports, procedures and 
correspondence pertaining to electronic engineering 
subjects. The H ead of the Inspectio n Section is 
the Chief Inspector for the office. H e supervises 
and directs a ll technica l inspection ·work, advises 
the office on technical aspects of all electronics work 
performed in shipyard shops and on board ships. 
He maintains lia ison with Assista nt R epair and 
Assistant hop Superintendents for Electronics. 

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

GROUP ORGAN IZATION 

The Techn ical and Inspection Sectio ns are each 
divided into four groups. Under the Technical 
Section there is an Installation and Maintenance, 
Progress Control, Ships Test a nd an Engineering 
Group. The Installation and Maintenance Group 
is responsible for the installation and maintenan~e 
of all shore radio, radar, sonar and other electro nt c 
equipment at shore electronic activities in the 
Twelfth 1 aval Disu·ict, regular and reserve. They 
establish suitable schedules of mai ntenance by sta­
tion force or shipyard personnel as required , make 
inspections and test, calibrate and adjust in~ta ll:d 
equipment. The Progress Control Group mamtan~s 
liaison with officers-in-charge of district e lectrontc 
activities, arranges priority of work, d irects t he 
. . . . f . b d ares correspo ndence InJllatton o JO or ers, prep . 

d . . t 1 r·ecoi·d s T he Sh • ps an marntams pro!ITess con ro · 
• 

0 tests cal ibrations Test Group performs all necessary , . 
. . n shipl>oard rad to, and engmeenng measurements o . . 

d 1 . electron 1c m stalla-radar, sonar, teletype an ot 1e1 . 
. . h ork of contract engt-ttons. T hey supcrv1se t e w 

. · formation and data neers, provide enginecnng tn 
. h . 1 ·pyard branches as to shtpyard sho ps a nd ot et s 11 

. f 
. d .d oineeri ng serv1ces or requ Jre . T hey prOVl e enl:> I n· 

all GCA units installed in the Twelfth_ Nava IS-
. . 1 the sh1pya rd and tnct or u ndergomg overhau on . ' 

perform specia l engineering work as asstgned. ~he 
Eng-ineering Group is responsibl e for the prcl m1 -

inary. planning, clcvclopmcnt, engineer ing and de­
sign of all shore radi o, radar, sonar, teletype and 
other electronic installations in the TweHth ;'>Java ) 
District. They superv ise the preparation of plans 
and specifications, provide engineering da ta and 
act as technical engineering consul tant on a ll shore 
station problems. 

Under the Inspection cction there arc four 
groups, R adio and Teletype; Technica l Data ; Sonar 
and Radar Group. The Technical Data Group 
maintains an ex tensive working fi le o f instruction 
books, plans, techn ical publications, text books and 
technical data. T hey furnish technical da ta to sec­
tions, groups, uni ts and other shipyard act ivit ies 
as required. The Radio and Teletype, Sonar and 
R adar Groups perform identi cal fun ctions in their 
1espective fields. They prepare data for arrival 
conference reports, inspect work, make tests and 
furnish technical data and information to plan­
ners, design engineers and shop supervisors. 

INDEPENDENT UNITS 

\•Vorking jointly under the H ead of the Instal­
lation and Maintenance and the H ead of the En­
gineering Groups are eight units. Thre~ cover 
district-wide activities and five are assigned to 
important communication stations. The Internal 
Security and Industrial Control Unit is responsible 
for the engineeri ng, installation and maintenance of 
a District-wide system of two-way f-m voice com­
munica tion circuits involving many fixed and mo­
bile sta tions. The Teletype Unit is responsible for 
the engineering, installation and maintenance of a 
di strict-wide system of teletypewriters, 1 TX, radio 
and local loops. The Lines, Cable, CCL and Ter­
minal Unit is responsible for the systems engineer­
ing of all intra-district lines, cables, v-h-f links and 
associated terminal equipment used for control of 
radio transm itters and receivers. Units arc as­
sign ed to each. of _the foll ?wi ng listed act ivities: 
Navy Commu111ca u on Stations, :Mare Island, San 
Fran cisco, Dixon, Skaggs Island and N .A.S. Ala­
meda-Moffett Field. The functions of each o f the 
fi ve units arc identica l but work perf~rmed varies 
with the size and importance of the statiOn ~o _w hich 

· · - 1 T he head of each untt •s des-the unit 1s ass tgne< . . · 
igna ted as the Station En~i ncer. ~I.e 1 ~ • th~ E.lcr. 
tronics Officer 's representat iVe and t<:< hnl Cd l .td vtsor 
to the Commanding Officer and th e Officc.T-in . 
Charge of the station to which assigned. He supu ·. 
vises the instal lation and maintena nce of all equip­
ment and coordinates p lan ning, de ign and stand. 

ards for his sta l ion. 

The Electronics Shop 
By H . \ V. PRA"IT AND EDGAR CASE 

• T he E lectro nics Shop (Shop 67) has been estab· 
lishcd under the Production Department. Shop 
Superin tendent's OHice, since March o( this year. 
Shop 67 is headed by a Chief Quarterman Radio 
Mechanic who is acting as Shop Master unt il a new 
master is appointed. Under the Acting Master are 
5 quan ermen, 20 leadingmen, 301 artisans, 178 
helpers and 22 apprentices, making a grand tota l o£ 
526 persons employed in this shop. Because of the 

· ex isti ng heavy workload incident to the tremen­
dous Electronics R ehabilita tion Program, it has 
been necessary to o btain additiona l " ·orkers to 
complete the immense amount of work im·oh·ed . 
T he normal shop force is at present augmented 
by 100 additiona l employees botTo"·cd from other 
production shops. T his further increases the pres· 
ent ,\·orking force of 626 employees. Another 

anicle in this issue coYers the reha bilitation pro­
gram. 

The transition to shop sta tus was accomplished 
with a mmimum of confu sio n since it was mainly 
a change in name: fro m Electronics Facility to 
Electronics Shop (Shop 6i). Little change in policy 
or procedure was necessary as the E lectro nics Fa­
ci lity had a hrays done the 'rork of a shop ,,·ithout 
official shop status. 

\ Vork accomplished by hop Gi is cliYided among 
groups ,rith su pen ·isors in charge of each section. 

TELETYPE & CRF SECTION 
This section accomplishes a ll tele type and CRF 

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

(}.uarlerman R. G. Bat11nan and Ch ief Quar/ennmt H. 11'. Prall. :l£1ing J\Ia /e r 
VI 



,-/ jJortion of t!te Crystal Fin ish ing Section of Sl10jJ 67. 

mobile repair u n it for routine ma intc n aJ JCC in the 

fie ld. 

INTSRUMENT REPAIR SECTI ON 
The Electronic Inst rumen t R epai r Shop i co n ­

venient!~ arranged a nd comple te ly equipped for 

repairing a nd ca li brating a ll typ es of e lectronic in ­

struments, including freque ncy mete rs a ~d ca I i­
brators, tube testers a nd a n a lyzers, vacuum wbe 

meter, capacity r r is tancc a nd imped a nce bridges. 

Key employees a rc rece iving specia l trai ning in the 

re pair a nd ca li brat io n of radiac ini>t r u me nts. 

CRYSTAL GRINDI NG SECTION 
\\•i thin Shop 67 is loca ted o ne o[ the th ree m a jo r 

.\:avy cry~ta l grind ing activi t ies. Othe rs arc a t 

Pearl Harbor and a t the ~aval ·Gun Factory, \ Vash ­
ington , D . c:. '>in cc the csta blish m <1nt of thi ~ sec­

tion in .\"o\'l' l1Jbe1 19-15, approx ima te ly 150,000 type 

CR 1 ( 'l"DZ / l.., D Z u -h -( et1u ipm c nts have -7 crysta s o r - ' 
1 · · ncl f 1·cque ncy to le ra nce. )CCn tested lor ac ll vay a 

TI · 1- 1 1 1d,.1· BuSh i j)S ProJ·cct Or-
liS was accomp t ~ 1ec 11 1 " • 

der # 320/ 17. Equipment insta lled 1n the Cryst~l 
~ . . 1 . ,-,·c•que ncy sta ndard, SIX 
.,ecuon me udell a pnmary . 
fi . . . . 1 J i ng mach 111cs e tch -

nJshmg and test p ositwns. a PI . . ' 
ing tanks, and many o ther i tc m s. . \ deli tto na I m~d­
ern ne"· equipm en t is under procurcm ct:t. Equ tp­

ment avai lable is capable of llla nulaelunng crystals 

of a ll types used by the Navy exce pting p r imary 

ba rs, plated types and hermetica ll y sealed units. 

RADAR, RCM, IFF AND LORAN 
Approx imately 7,000 square feet o f floor space are 

d evoted to the r epairing o f radar tra nsm itters and 

rece ivers of a ll t ypes, i ncluding radar coun ter ­

m ea ·ures, Jff, and lo ran equipme n ts. Specia lly­

constru cted test racks arc widely used. v\Tave 
o uidc a nd coax ial Jines r un to roof antennas to 

~o ne! uct tests under actua I conditio ns. Loran, scn­
~ iti vc receive rs, and freque ncy m e te rs arc tes ted in 

" doubl e-coppcr-nlcsll screened room to e liminate 

ex te r n a I in tcrfe rencc . 

INFRA REPA IR SECTION 
T his sectio n (formerly ' ancy R e pair Facility) 

. taulished in Jul y 19'16. JvJa rc Jslancl a nd \\as es . . . . 
i\'orlo lk a re the two such J av_a l acuv~ucs tn th e 

U nited States. Th is sho p is equ ipped With benches, 

test equipment, test panels, collim ators, a gass ing 

unit and a dark room fo r thrc hold and resolut io n 

tes ts. 

RADIO RECEIVER SECTION . 
The R adio R ece iver Sectio n r r p ;m s a ll ty pe 

of I\'avy radio receivers and d irectio n find e rs for 

, hi p and shore rad io stat iom. 

j 

RADIO TRANSMITTER SECTION 

This sectio n is concerned with the repa ir and 

testi ng o f a ll typ es of Navy commun ication tra ns­

mitters, l a rge a nd sma ll, covering the spectrum 

from v-1-f to u-h-L If necessar y, u ·ansmiuers are 

comple te ly dismantled to the smallest compo ne nt 

and complete ly rebui lt and r efinished. 

OUTS I DE SHOP 
A n o utside sectio n of Shop 67 with a Q uarter­

m an and L eadingman in cha rge has been o rga nized. 

This sectio n is e ng aged in the removal and in­

sta lla tion o[ e lectron ic equipment o n shipboard as 

well as accomplishing shipboard e lectroni c r epairs. 

SHORE STATIONS 
. T he Sh ore Sta tion g ro up consists of a quartcr­

ma n, 5 leadingmen, 40 mechanics and 20 r iggers 

and he lpers. T his unit accom p lishes electron ics 

m a in te nance work a t a ll shore based radio Lat io ns 

i n the entire T"·elfth ' aval D istrict , including a ll 

insta lla tion a nd maintenance work incident to the 

Interna l Security Network of some 600 sta tio ns. 

GROUND CONTROL APPROACH 
REPAIR SECTION 

Shop 67 pe rsonnel un der the direct io n of an 

electro nics c ngi ncc r accom plishcs ovcrha ul ol' C C.-\ 

equipment from all areas west of the l\Iississippi 

Ri ver, including t he Pac ific Ocean Area. This ac­

ti\'ity is d escribed in more d e ta il in a nother anicle. 

MANUFACTURING SECTI ON 

This sectio n i s a comple te machine shop, se t up 

for lig ht man ufac tu ring ' rork inc id e nt to the r epair 

:-tnd installat ion of clc~troni c equipme nt. Pan s 

that ca nno t be procured fro m commercia l sources 

a rc manufa ctu red in this section. Fabrication and 

assembly of comple te units is often n ecessary. 

A PPRENTICE T RAIN ING 
T \,·e n ty· t\\'0 apprentices arc comp le ting their 

studies in trade theor y a nd experien ce in shop 

practices. The firs t group \\' ill grad uate in about 

e ig hteen months from this \\Titing a nd " ·ill take 

the ir p-laces as fu ll-flcclgecl artisa ns in the shop a nd 

OP board ships. 

SONAR AND TRANSDUCER REPAIR SECTION 
This sectio n repa irs, test , a nd provides main­

tenance for sonar equipment insta lled in l\'aval 

\'Csscls and at harbor instal la tions. Facili_t ies a re 

provided for cleani ng, dismantli ng and assembling 

transducers. A ir vacu um pumps, spray booth, 

compressed air pa in t spra ying equipment, test tank, 

machine shop and sto\\'agc space arc incluclccl. 

H.f/din U ('('ei1't'r a11d 1'-//.-F, U- 11-F Tmn.1111ilt r·r Sl'r l lu ll . 
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Twelfth Naval District 
Shore Communication 
Stations 

• T he part p layed by the Twelfth Naval District 
in the story of shore wireless stat io ns o n the Pacific 
coast is long and full of interest. Mare Island had 
a hand in the erecting and outfitting o( most of the 
early stations in the Eleventh, Twelfth a nd Thir­
teen th Naval Districts a nd in Alaska. 

The first i\avy wireless statio n on Ma re fsla nd 
·was a combined tra nsmitting a nd rece iving station 
consisting of a Slaby Arco open gap spark trans­
mitter together with a Sla by Arco coherer and de­
coherer for receiving. 

T he station "·as comm issioned 2 1 May 1904. The 
fi rst message ,,·as transmitted to Yerba Buena, ap­
proximately twenty a ir m iles dista n t, by R. B. 
Stewart now the Senior Electronics E ngineer in the 
Office of the Electron ics Officer, E leve nth Nava l 
District. T he lTtessage was received by a \ fr. Ca r­
roll, present "·hereabouts unknown. 

In 1921 the 1\: a vy establ ished a series o f radio 
d irection finder stations a long the \Vest Coast. 
Mare Island origina lly mai n tained a ll t he tra ffi c 
and d irection finder sta tions in the Eleventh and 
Twelfth .i\' aval Districts and in Alaska and some 
of the stations in the T hirteenth Naval D istrict. 
I n 1921 the T hirtee nth Naval Distr ict assumed the 
maintenan ce for all statio ns in tha t d istrict and in 
Alaska. In 192-1 the Eleventh Naval D istr ict as­
sumed the maintenance for their own stations. 

Abou t 1920 the .\lavy sta rted the co nstructio n ~f 
a series o f low-frequency, high-power arc transmi t-
. . i 1 d des to the fl eet and tmg statwns for broat cast sc 1e t . . 

. 1 d tra ns- PaCJ ii c point-for dayligh t transcontmen ta an · 
. . . 11 as \Vashing ton, Ho nolu lu, to-p01nt circuits sue . . _ 

C . d lb T ile :VI a rc 1 sla nd sta ti on was ava c an Ba oa . · 
commissioned in 1921 with a 60 kw arc c_onverte~-

. . 1 1 )' three -150-foot sell -With an antenna supportcc J · 
. ·c 1 at t he corners o f a supportwg steel towers spac t 

1,ooo-foot triangle. 

_The method o[ sig nalling wa~. to a l ~er [re~uenc;: 
slightly, the difference b etween mark and space 
being on the order o f between 100 and 500 cycles. 

By G. \•V. CATTELL 

Full ad vantages of this type of freque ncy shift 
keying were not fu lly appreciated. \•Va lte1· Fa n­
ning o[ the Twelfth Naval D istrict applied for a 
pa tent however, u tilizing the princii)Ie of usin o· the 

k ' 0 mar ·mg and spacing waves to operate a common 
polar relay. It was used only to a limi ted ex ten t. 

One of the trou blesome disad va ntao·es of t he a rc 
. . b 

transmttter 1s that it is an in herent o·enerator of 
severe rad_io in terference covering a 

0 

co ntinuous 
band of l r~q uencies from the fu ndamen ta I u p­
wards. Th1s was known as "arc m ush." Abou t 
1922 t he Federal T elegra j)h Com pan)' the · · 1 . , pnnClpa 
lm~nu facturer o( arc converters, invented the nod a l-
po 111 t system or key ing which e limin ated the spac-

T he Ma re Island station as it appeared in 190-l:. 

ing wave and effectively redu ced the arc mush near 
the fundamen tal frequency and to a lesser degree 
a t higher freq uencies. Abo u t the ti me radio broad­
casting became popular, the Navy became very 
u npopular for t he intense arc mush in terference i ts 
arc transmi tters were causing . Twelfth Naval Dis­
trict personnel d evelop ed a low pass filter which 
when used in connection with suitable shielding 
was fou nd very effective in reducing arc mush 
interference on broadcast freque ncies to a value 
where there were no fur ther complain ts. This . cir­
cuit was successfully used b9 other Navy stations as 
well as some commercia l installations. 

Ma re Island personnel desig ned and built the 

i\'aYy's first mon itor recetnng system "·hich "·as 
installed at the Sou th San Francisco R adio Sta tion 
\rhere receiving condi tions were good . The sig nals 
were "piped" into the control sta tion in Sa n Fran­
cisco over wire Jines leased from the telephone 
compa ny. Although this method met with some 
opposltlon ini tially i ts meri t "·as soon recogn ized 
and other installations followed . 

Then came the "discovery" o f h igh freq uency com­
munication. Isol ated cases of very lo ng dis tance 
communica tion using very small power gave r ise 
to many false hopes that it might become t he usual 
thing. I t was soon realized that considerable po,,·er 
" ·otdd be req ui red to obta in thorough ly dependable 

U.S . .Vrmal Co111111t11tication Station . Dixon . California . T rnns111itter Huildin g. 
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U. S. Xm•al R adio Sta/iiJII, \lifl,!!,!!.l Island. ' '11/rJIII a. 

l.alif omia. O j;r> mt inp, N11Jir!inp, and 311/l·fou/ l•iicn. 

results. H o\\·cvcr. t he many adva ntages of hig h­
frequency com munications \rcre oon appreciated 
a nd statio ns spra ng up a ll over the world. :\e"· and 
more-efficient a m cnnas "·ere develo ped ,r hi ch re­
qu ired larger receiving sta tion sites. The T\relfth 
Naval D istricl's h ig h frequency rece iving develop­

ments were tra nsferred to ~ f are Island, using the 

sa me site on the hi II "·h ich was used for the orig­
inal ~!are Island station. Fading \ras o ne of the 
most troub leso me vagaries o[ high-frequency trans­
missio ns. T he pro b lem is now understood and 
effective remedies arc ava ilable. As the Navy is 
concerned , Marc Island personn el pioneered di­
versity reception. Mare Island installed what 
probably was the first rhombic a nd cenainly the 

~rst multiple-wire rhombic receiving antennas used 

m the Naval Com mun ication Servi ce. l\ lare Island 
is believed to be the first to rebroadcast time sig­

na ls and the first to make practical usc of rebroad-
casting· of ffi . tra 1c by acting as an automati c relay 
stat•on betwee n Rad io \Vashing ton and R adio 
Honolulu. T he Twelfth Naval District a lso pio­
neet:ed the Navy's usc o[ high-speed Boehme auto­
ma tic ta pe transm issio n and reception . 

_In the meantime, scvcnil hig h-freque ncy trans­
nutters had been insta lled in the Hicrh Power sta-
. B o 

llon. ccausc the Hill R eccivin" Statio n was o nly 
one-mi le d' . · . . 0 

.. . •st.tnt h om the H tgh Power transnuttmg 
sta twn the 1)1. bl . 1. · ' o em o L "key c tcks" " ·as qune 
tro ublesome T I ( 1 · · 1 . . · we t 1 Naval D1stnct perso nne 
sau sfactonl )' sol 1 1 . . , . . . vee t liS problem by develop• ng ·• 
cit vcrsn y-m ixc t· · . . . · . ' llnJt tncorporaung a nc\1· Ci rcuit 
\dllch proved errect' . , . . . I . ,. k I . •ve 111 e tmmaung ,;.cy c 1c ·s anc 
all other mtcr l'c t· [ . ence o the •mpulsc type. 

i\fat:e. Island and the Twelfth t a va l District ha ve 
atradllwno(,1·J11·,.1 1 · 1 1 1 e· 
. . . . . "' l t 1ey arc JUSt y prouc : \\' 1atcv t 

It IS, It ca II b" do n· · . ell. . "' nc; no e or t •s too great, tn -
vtdua l ccrdit · . . 1 1 •s not a mou vatmg factor, anc t 1at 
" ·e a ll work tog· ·1 . , · Ct ler 0 11 a ll OCGISIOnS. Everyone IS 

a member o r· 1 J' . t1e same team. i\ I r. George "· 
0 Hara, Senior Civilian Ass istant to the Electronics 
O fficer, and who has been with this ya rd for Con y 
yc~trs, has played an impo rtant role in developing 
this esp n t de corps. 

ACTIVE INSTALLATIONS T WELFTH 
NAVAL DISTRICT , 

To name and describe all the presently acti ve 
shore e lectro nic activities in the Twe lfth Naval 

District would be beyo nd the scope of· this a rti cle. 

Only a few o ( t he major activi ties ' "ill be dis­
cussed brief! y. 

.\'CS Skaggs Island-Navy Communication Sta­

tion. Skaggs Island, houses three activities: 1-

Rccei,·ing Activity, 2- Communica t ions Supple-

men tary Activity and 3-Security .-\ cti,·ity. The 
reserva tion consists o[ 3,300 acres of fl at a nd le,·el 
land urroundcd by salt ,,·ater slo ug hs and pro­
tected therefro m \\'i th su itable levee . I t is ap­
prox imate ly 28 air mi les (-19 road ttt iles) from the 
San Francisco Con trol Stati on and 8 a ir miles (29 
road miles) from i\ l are Island :\aval Shipyard. The 
quarters a nd ta tio n ma intena nce faci li tic a rea i 
in the nonhcastcm corner. The main operat ing 

building is located ncar the geome tric center. 
T he main operating building is of re inforced 

concr ete m easuring 80 ' x 85' and co nsists of nro 
fl oors and a bascmclll. It is of splinter-proo f con­
struction "·i th no " ·i ndo"'s belo\1' the second fioor. 
I t " ·as origina lly de ig ncd and equipped to be a 
combined major diversity receiving sta tion and 

comple te emergency con tro l statio n. The lower 
floor " ·as intended for o pera ting act ivities. Each 
room therein is completely shie lded with sheet cop­
per. The basement ,,·as intended for ,,·it·e" ·ays, 
cond uits and o ther services. T he seco nd fl oor was 
intended for offices, storerooms a nd air co nditio ning 

equipment. 
The SO' x 30' receiving room \\'as designed to 

accommodate fo ur ro\\'S of single or diversi ty re­

ceive rs. The supervisor's desk, audio, rad io fre­

quency and po\\'Cr panels as "·ell as the t\l·o crystal 
controlled clocks are located at one end o f the room. 
At the o ther end of the room arc located emer­

gency Boehme po iti ons and ships o pera ting table. 
Because experience has indi ca ted tha t it is expedi­

ent to have the ship-to-shore operators situated 
\\'here they can contro l their 0 \1'11 receivers, sh ips 
tab les (\\·here manu al and radio-te letype o perators 
handle this type o f circuit) a rc located adjacent to 
the \\'a ll origina lly imcndcd for t he fo u rth row o f 

receivers. R eceivers a nd sh ips table:. arc above ro"· 
of concea led prefabrica ted ho les in the fl oor " ·hi ch 
com -cy. \rirc a nd ca bles to a three-tier cable tray 

slig htly to one side o f t he holes. 
The Communication Supplementary .-\ cti vicy oc­

cu pies the 80' x 35' room orig inall y eq uipped for 
control purposes. Th is activity a lso occupies addi­

tio nal operat ing space on the sec~ n~l fl~or. > --~hi_s 
activitv has sole occu pa ncy ol the Spentt l li OJCCl 
lluild i.ng surrounded by 19 rhom bic antenn as and 

the n .-\j building which are remotely loca ted. Ad­

diti ons arc in the planning stage. 
The Security Activi ty occupies _space o n the sec­

om! lloor. Jt is well equipped Wtth a model L.-\ i\1 

precisio n freq uency measuring cquipmcn~ as well 

a other necessary facil ities to measure qu1ckly a nd 

accura te ly any rece i ve~ . (~·cqucnry_ fro m th_c very 
low to ul tra high. Fanhttcs pernlll o l monttorin~ 
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e \·cral types o[ transmiSSIOn includ ing teletype 

to ass ist in its program to observe any irregu larities 

in procedure. . 
The mam amc nna system consists of three spaced 

rosette gro ups of rhombics. Each of three groups 

" ·as ot·ig inally of slightly differing design: a-single­

" ·ire horizonta l, b-3-\\· ire horizontal, and c-single­

" ·ire sloping. The intention "·as to service-test the 

three types to uctcrmi ne the best. The 3-wire type 

appears to be most sa tisfactory. 

XCS .Hare Island-~\! are I sland is the site for both 

the Lo"· Frequency Station ami the nc ,,· High Fre­

que ncy Transmitting Statio n. 

Low Frequency Tmnsmilting Station- The orig­

inal Hig h Po\\"er Stat io n ,,·as bui lt in 1920 a nd 

origina ll y housed o ne 60 kw arc. During the yea rs 

that follo"·cd , several more a rcs ,,·c•-c added "·hid1 

in turn 1rere replaced by tube tra nsmitters of 

various types a nd descriptions. The t\\·o major 

arcs ( 100 kw input) were used on frequencies of 

28.5 an d -!2.8 kc up to I 9-! 2 \\"he n they " ·ere replaced 

by tube transmi tter. I n the mea nti me, many 

high-frequency transmitters \\"ere also insta ll ed u n til 

it "·as quite a ppare n t that add itio na l pace "·ould 

be required to house the c \·crgro"·ing number and 

i7e o f h igh-frequency transmitter. Th i station is 

remotely controlled a nd essential ly una ttended, 

being vi~itcd about once per watch. 

High h equency Transmitting Station- The High 

Frequency Station was comm issioned in 19-JO. It 

is cross-shaped, bui lt of re in forced concrete a nd hav­

ing three operating wings a nd an admin istra t ive 

wing. A splinter-proof op era ting booth is located 

at the intersection of the three operating wi ngs. 

From this booth m ay be sta rted, stopped , keyed and 

monito red, a ny transmitter including those loca ted 

at the L ow Frequency Station one mi le a\\·ay. The 

transmitters are arranged in four rows and res t over 

concealed prefabrica ted holes in the floor "·h ich 

perm it the wires and cables to pass into the three­

t ier wiring trays wh ich fol io"· a long beside but un­

der the holes. A three phase e nclosed po"·cr bus 

forms a loop circuit entering the three "·ings. 

Power taps as heavy as 600 amperes may be taken 

off every 22 inches witl1out danger to personnel 

a nd withou t interrupting the circuit. 

NCS, Dixon, Califomia- The high-frequ e ncy 

transm itting stati on at Dixon is no t yet in com­

miss ion. The station is located approxima tely 54 

air miles (72 m iles by road) from San Fra ncisco and 

approximately 33 a ir mi les (4 2 mi les by road) from 

i\Iarc Island. Tt occupies two adjoining sectio ns 

( I 280 acres) of fl at and essenti all y-level land. The 

emra ncc is at the north encl. The operating bu ild-

ing is si twn cd ncar the geom etric center or t he 

property, one mile to the south. 

U.S . . Vaval Rad io ContuJ I )tatirm. San Frrmcisco. T r' lr>typr' R P!oy Cen ter Topf' M rmilms. 

The sta tion was originally intended to be the 

major h igh-freque ncy station in this a rea . Beca use 

of the man y changes which have take n place s ince 

then, its present sta tus is that of supp leme nting the 

High Freque n cy Transmitting Statio n at i\lare 

I sland . lt is understood that the Dixon stat ion 

will be used, among other pu rposes, as an experi- · 

mental sta tion to service-test new ideas such as the 

development o( a n unattended, comple tely rcmotc­

controllecl tra nsmitting stat ion . Because of the 

large land area ava ilable, i t is probable that some 

a n te nna development will a lso be undertake n. 

T he main fea tures of t he operating bui ld ing arc 

of BuShips desig n. T he building is essentially " tee··. 

shaped with a sma ll administrative section in fro nt. 

The transm itter room, approximately 38' :x 122', 

was desig ned to accommodate ten transmitters. 

No specific sp ace h as been assi<m ed fo r addi-
. I o 

tiOna tra nsm itters other than that now bei ng used 

as a sho p and a relatively small storeroom, \\"hich 

coul~ _be made available by the remova l of certain 

~art•uons. The station is compl etely air-condi­

u_onccl to ta ke ca re o f the heat dissipated by the 

a u·-coolcd tra nsm itte rs a nd the excessive tem pera· 

tures wh ich preva il d urinrr the summer months. 

The floor in the m ain tra~smittino· room and all 
I . . o 

ac mmtstrativc areas is of terrazzo construction. 

F loo_r trenches arc used (or e lectric wiring and 

cool mg water 1 ·1 · · 1 · · · 1 ts · 1C 11lalll a11·-conc tllOll lll O" l llC · 
a re a! · · 1 . . 0 

. so 111 t •c fl oor wnh grau ngs to :dlo\\· the fl ow 
o[ cooled a ir If . · · 

' · · a pprcetable furth er cxpa ns10 11 IS 

dc~mccl necessary, the Bureau has proposed the 

budding of a n extension on the other end of the 
" tee'' and co . . · · 

nsu uct another tra nsnllt tcr room Stllll· 
Jar to t he o ne 11o1 · 1 · 1 "tt''t·s 

1 lOus1no· t 1c present transm• '" · 
T here a · . 1 . . 0 

. · •. 
l c cit Cclst two ne"· and tntercsung fe.•· 

turcs conn ected with the Di xon insta ll a tion. The 
first twin rh 1 · b 

• 0111 J l.C antennas in this area have een 

COI~s tru c tcd at this sta tio n . 1 t "·i l l be \"Cry intcr-
estm o· ·1nll 1" · · 1 I 

n ' nstrucuvc to compare them WtL 1 tlC 

standard rh om bic a nd to tes t the feasibi lity of u ing 
the two h ·ti\'C 1 ·s ·· 

• • • < s as separa te a ntenn as o r t 1e pos · 
btl•ues of 1 .· . · 1 1 

lOl tLontal beam steenno- or beam wH t l 
control 1 1· · n . · 1 . 

Jy ac JUStll1g the p hase rcl auon 111 llC t\\ O 

ha lves. The two ha lves o( the twin have been 
broug h t ov · · · 1· · t the . . et se para te transn11sswn •n cs 111 o 

btnldlllg to obtai n g reater fl ex ibili ty of uti li ty as 

well as fo r g rea te r case in experimentation. Grea t 

~·a rc. has been taken to keep the t ransm ission li nes 

lccdmg the two ha lves as nearly ali ke as possibk 

Another fea tme which will be tr ied o ut is a 

new system o f very fl ex ible radio freq uency swit ch­

ing bc t"·cen ante nnas a nd transm itters. T hese 

s"·itrhing faci lities " ·il l comprise t\\"O ban ks of over -

head s\\·i tch u ni ts filling a large portion o [ the 

space between opposing rows of transmitters. T he 

n ew system attempts to approximate the ideal of 

be ing able to place any t ransmitter on any antenna 

without danger to pcrso•; nel. 
The main po"·cr is furnished by the Pacific G as 

and Electric Compa ny at 60,000 Yolts. Jt passes 

thro ug h Company-owned transformers and ~avy· 

owned swi tch gear a t 2400 yoJts a nd then through 

underground ducts to the operat ing building abou t 

o ne m ile distant. Emergency po"·er is furn ished 

by a 600-k\,· adva nce-base-type Diesel e ngine gen­

erator " ·hich delivers p011·er through sui tab le s\\·itch 

gear at 2-100 volts. 
The a n tenna field consists of seven t\\·in rhombics 

a nd e ight single rhombics. ?\umber 6 coppcn reld 

wire spaced 12 i nches apart is u sed for outside 

transmission lines. The same size " ·ire spaced 6 

inches apa r t is used (or transm ission lines inside the 

opera ting buildi ng. 
XCS Sa11 h·ancisco- T he San Fra ncisco Con trol 

a nd Teletype R elay stat ions arc located in the 

Federal Office Building near the San Francisco 

Civ ic Cen ter . The rad io control room and tele­

type relay ce nter a rc loca ted o n the th ird fl oor. 

The model UN a nd single- idcband terminal 

equipment as well as t he t\\·o mode l TDO tra nsmit­

ters are located on the six th fl oor. A 150 kw Diesel 

engine set in the baseme nt furni sh es po"·er in case 

of emerge ncy. 

The :\T X a nd r:1d io telety pe re lay center arc 

comidercd the best and mo t efficient in the ?\ aval 

~ervicc. The presen t a rra ngemen t "·ith all i ts fa­

ci l ities i ~ the result of progrc Si\·c improvemen t 

and a creative imag ination. 
Some fa ci lities for Boe hme transmission a rc sti ll 

being preserved for se nding of FOX schedules or 

where otherwise requ ired. 
The radiop hoto fa cil ities fo r the district arc 

located on the six th floor. i\ Ia n y no"· famous \ Vorlcl 

\\' ar I I p ictures came O\·cr this circuit. 

l\ Iarc Island transmitters ma y be controlled from 

t flc con trol station over Ia nd li ncs leased from the 

Paci fi c T ele phone and T e legraph Co_mpany o1· 

on-r the y.JI-f connnu n ication conu·ol l1nks. The-
. · · 1 1 ti le rccc ivin o· sta t io n a t 

rac\10 stgna ls rccc1vcc a . n_ 

Sk ] I I Y S l· 1111·I~ 1 ·l )' be transmnted to the 
. · aggs s a nc m a " . . . 

l · c•· the v-h-1 commun•cauon con ­
con tro sta u o n ov 

l I I . k Nlavy-owncd cable between SkagQs 
ro Ill · s or over , " 

Island a nd 1\ Jare Island and the n ce over lea eel 

I. S f•·a11c.·sco. Arran!!.e m cnts han~ not 
m es to a n · • " 

been com p leted to permit the u ,c of mu lt i-channel 

operat ion over land lines leased lro m the telephone 

company. 
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The ZEBR~ Program 

of Rehabilitation 
By H A RRY F. BIRO 

• To\\·ard the end o f the \\·ar, i\Ia re Island, like 
o ther sh ipyards, had the pro blem of handling and 
disposing of obso lescent e lectroni c equ ipmen ts 
turned in by ships and sta tions. U nder the joint 
control of the E lectronics Officer a nd th e Supply 
Officer. a Sa lvage Un it \\'as esta blished to segregate 
the miscellaneous gear so that it could be identified 
and made read ily accessible. During the fina l stages 
o f the \\·a r, thi a lvage Unit " ·as often the sole 
sou rce of e lectronic units and re placement parts 
which "·ere no t availab le in stock spa res. T he ces-
ation of hostilities stopped shipments enroute to 

bases. Orders to return the materia l to the Pacific 
Coast t hrew supply lines into reverse. :\ fare Isla nd 
seemed to be a logical place for roll-up mater ia l 
ince manpower a nd facilities were s till available. 

In order to a llevia te shipping bottle necks in the 
San francisco Area, re turn ing sh ips \\·ere ordered 
to ;\ [are Isla nd by Commander, \\'es tern Sea fron-

tier. Admira l Kle in , Shipyard Commander. and 
·Captain Becker, the Electro nics Officer, a n ticipated 
the tremendous alllount of work invo lved in hand­
ling this lllateria l. One of the largest b uildings on 
the shipyard, having overhead cranes, was assigned 
as the Electron ics R eutil ization Plant. 

T he di version of ro ll-up mater ia l to ~fare Is land 
" ·as a loca l arrangement to meet local logistic prob· 
lems. Other Nava l activities in the \\' este rn Sea 
Frontier f<lced the sa llle pro blem. Commander, 
\\' estern Sea Frontier and the shipyard comm a nder 
urged the official desio-nation of the Electronics 
R e.u tiliza-tion Plant (ERU~'T) as the centra l processing 
P0 111 t f?r a )J ro ll-u p e lectronic ma teria l on the " ' es t 
Coast 111 Order to conserve funds and ma n power. 
.-\elmira! i\'li lJs o f the Bureau of Ships visited i\Iare 
Island earl y in 1946 for an inspection o f the work 
and . fa cilities [or hand ling electronic ma te ria l piled 
up Ill othet· shipyards, suppl y depots and the for· 

.\1anv tlwwand.1 of fN' t o f floor s fHtr·r art' dt'1'oted to til t' / l·IIRA jJmgrrtlll. 
\'hort'll /l{' re i~ the main {( \\f'lll hl\' room. 
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1ntrd area. The Electronics R cuti lit.a tio n Plant wa · 
official ly desig na ted in .-\ugust 19-16 to p rocess all 
equ ipment received from \\'estern Sea Fro ntier . 

In January 19-17, t he Bureau o f Sh ips adYiscd 
.\Ltt·e l slan cl concerning the exact d ispositio n o( 
the Yario us types o f electronic eq u i pmcnts. .-\ s the 
boxes were o pened , cqu iplllent · 1rcrc visua lly in­
spected to de termine the ir condition. .-\11 those 
determin ed to be beyond economical repa ir due 
to physical damage "·ere turned o\·cr to the Su p ply 

,-/t left , a tmmmiller as receir,ed for re fJai r. ,.Jt right, 
a sim ilar tmnsmiller after being exposed 

to the zEBRA jJrogmm . 

Officer for disposa l as scrap·sa lvagc. T he ·'cr it ica l'' 
equipments " ·ere reported to BuShi ps for dispos i­
tion (Catego ry A). Equipments which the Burea u 
desig na ted as being "requ ired for stock" (Ca tegory 
13) " ·ere turned over to the Supply Department for 
storage by lot numbers a t i'\ .S .. -\ . Stockton. Cali­
fornia . for (·ventual overhaul under Project ZEllR,\. 

Equi pments fo r 1rhich BuS1lips had no further re­
quiremen ts were turned over to BuPcrs for the 
:\ ;t \·aJ R eserve Progralll o r sold as surplus by \ Var 
.-h sets and the loca l Supply Officer. Dming EIU_' l'r 
operations, ~pa re parts IH' I'C se t aside in a nticipal tOll 
of the eve ntual overha ul needs and the Bu n•au ·s 
. 'lhipbotl rd Spare Parts Progralll . These spa re part s 
l>o:-.. c~ have bee n scgrega ted by 1 ypes. Some arc be­
ing broken do11·n and binned by ~ f are "I sland, SCllllL' 
b) O akland. Spa res lor Ca tegory C and su rplu .., 
t'ljlli pnw nt ~ arc torcd a t Stockton . 

T o d ctcl tll ine the amount ol " ·ork u nder l' roj<'< I 
1 1 IIIU, it i.., tH·t< ''>'o:try to defi ne the lot un it. .\ lot 

is composed o f the :\a,·y T ype Un its that ma ke up 
a gi ,·cn typ e o f equipment. .-\ s an example, ZEBRA 

L o t H 7 h a\·ino· 550 u ni ts shou ld produce about 550 
0 . 

REO rccciYc rs, 1rhilc Lot 202 h aving -1,000 umts 
may prod uce o nly -100 0 -series radars. There 
rema in abou t ·16,000 uni ts to be rehabil itated u nder 
Proj ect ZE BRA . T he to ta l cost of rehabil itatio n is 
est ima ted a t abou t 2,500,000, and ho uld rctmn to 
Bu hips stock or usc approx imately 30,000,000 
" ·onh o [ electro nic eq uipmen t. .-\s the un its are 
restored to pntcticall y ne11· condit io n. they are a­
sembled in to comple te equi pmcnts. in pected and 
ass io·ned nc\\' erial numbers pre fi xed 11·irh the 0 

shi pyard sym bo l, i.e.: R:\1 for :\Iarc Islan d or RS 
fot· Pugct Sound . 

.-\ Burea u o f hips allocatio n o f ZE BR.\ 11·ork has 
been mtldc to Pugct Sound :\a,·al Sh ipya rd. T en­
ta ti ve assignment of pccific equipments for rchotbil­
ita tio n by Puget 'o uncl ;'\a,·al Sh i pya r~l .has been 
made. i\1arc Island divides t he rcm atntng 1rork 
1\'ith San Francisco ;'\a\'a l Sh ipyard in order to 

l 'te tbc pro<> t"tm and uti li; e a\'ai lab lc man-cxpec 1 - • o • . . 
po11·er. \\' ork schedules arc based o n pn~r!l y as-
s io-nments made by BuShips and p roclucu o n o ut­
p~L r\ s the needs o f the Burea u change, lot 
rehabili tation sched ules wil l be altered as necessary. 
~l a rc Island has been d esigna ted by BuShips to 
coord ina te the ZE BRA project o n th e \ Vest Coast. 
Rased on mo n thl y t·epon s. the Bureau , by shipment 
order, disposes of the cquipmcnts as th~): a t·~ turn ed 
in to the Supp ly Officer after rc habt!Jta tion. 

.-\t i\Iarc I land. the ZEBRA program i d esigned to 
operate on ;t product ion lin e basis. " ' hen an 
eq u ipment consists o f severa l types o f compo nent 
units, a ll o f the units .arc processed separately and 
01ssemblcd in to com plc te systems as they com.e off 
1hc lines. Each uni t is thoroughl y cleaned , pamte~ 
or pla ted as req ui red. and tc ted . .D i ~asscmbly l S 

kep t to a m in imum . The t.EBRA b~llld~ ng o f ~hop 
()7 is di vided into ba ys. each of " ·h tch t uncle! the 
supervis io n ol a n e lectro nics mccha ni.c. T he p~r-

1 f I )lost !)art unsk illed 111 c lcctro ntcs son nc arc or t lC 1 · ' . . 
. . 1 1 . 1 of the clectro n tcs mechant c lnll lo llowm g t tc c,tl . . 

· 1 . t ' 1e tasks o l clea n mg arc a bl e to perl orm t le 10 11 11 · . 

1 •1rc tes ted. d c lecll\'C or and paintinu. :\11 Ill JCS ' • 
"' . • • 1 • 1 ant il ablc fl('ld changes d amaged part~ rcpl .tct< .tnc. . 

I ( lle ]J nes. a com p lcte opel at-madc . .\ t the en( o t . . 
. . .. · · .. ·s ~<· t up to p n mtt ra pid 111g eqt tipll lt' llt or pg I. · . 

' • • •1 rcaclt c·~ ti ll' <'I HI o l the lnw 
t t·~ I tllg. . \ ~ c ; tc it ll ll l . . . 
• • ' • .. 1 i' ll l (or t ll ~]l< '< l to n . 1 h<' :t ~-
11 p , j>llt III lO Ojl~· t ,t ' . 

. , 1 i~ Iltc ll packl·d ;t tHI ..,hq>pt d. 'ol'llthkd ('ljll l j>tlll tl . . 
· 1 , . . 1 Rc~t·n·(· m;ttl'l' tal n 'qlltll'IIIL' llh ~I l l CC t )( • . ' ;t \ ,1 . 

I )n..,iiJ ilit\ ol Btt'>hiJ h. the i' I BR \ otrl' ll n\1· I It' rt''o jll · 
·11 1 d 10 fd I :'\ ;1\ ;tl RL'\L'l\ L' a llo11·;, tl< n Oil ( jllll \\' I Jt' ll ~t ' 
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Pnr/ of il1e zF nRA fJwduction li11e. 

where 11ecessary. It is expected that some o( the ex­
BuPer electronic equ ipments now u nder BuShips 
will be rehab il itated u nder the ZEBRA project. T he 
re ult~ to date indicate the tremendo us val ue o( the 
ERL: PT a nd ZEBRA projects. Approximately 61 mil­
lion do lla r o( e lectronics equ ipme nts and com­
ponent haYe been saved for future requirements. 
Over 1,000 cq uipments and major components 
have been rehabilita ted and returned to stock. 

~CJt>~ 
SU j SU-1 COAXIA L CONNECTORS 

' 'Vhen the co ntrol and range unit of the Model s 
SU and SU-1 Radar Equipmcnts is removed [rom 
a ship for shop repairs, certain plugs must be cut 
off the video and trigger coaxial cab les in order 
that the cables can be pulled through the en trance 
cable clamps. This often makes it necessary to re­
place entire length of cable when the unit is put 
back in place and reconnected. I n most ca cs, 
Plugs and J acks 501, 503, 505, 506 and 507, 1\'avy 
Type ;'\umbc1· :'\T--19 195, are involved since they 
are located inside the control and range un it a nd 
their as~ociatcd ca bles enter through the ca ble 

clamp. 
To 1cmcdy this condition, the Puget Sound I'\aval 

'>hipyard has found it desirable to et.•t these coax ial 
cab les ex ternal to t he uni t, and m sert a 1-Coot 
jumpe-r wi th all added sct o f coaxial P.lugs a.nd jacks. 
The ex te-rnal pl11gs and jacks make 1t casler ~o ~·c-

1 1 and rangc un1t lor move and rep la<C t 1c con tro < • 

· · · · . 1 T hey e liminate the ~c·n 1nng 1n the repa11 s wp. . . 
· · · · r. . r six nC\\' plu os 1ns1dc n<:c<'~~Jtv o( lllsta i!Jng 11\ e o · h. 

tl : 1 . 't 1·s removed for rcpa1r, and 1c un 1t cac 1 t1me 1 
1 I . 1 '"JllCnt of ong lengths tlC'\' al\o pn:n·nt the 1 cp a<' · 

· . . .. Bcotu ~e of these o( coa,1,d cable 111 tllil ll ' '"'es. 
1 I . .. 1 · JS has approved thi \ ac va t HagC'~. the Bun·au o ., llj . 

Puoct ~ Jl<l v 1 Sl · 'trd su o·o·c~uon , and rer-,.., · .,cHI ,,ava . liP'' ,...,,..., 
ommend ' that it be used ·,\·hene,·cr a model 'ill or 
l.,l '- 1 wn1rol and range unit i ~ to be rcmovccl for 
serv icing. 

High-Voltage 

Measurement 

• • • • • • • • • • • 
The: pol icy o[ the Electronics Division of the 

Bureau of Ships towards h igh-voltage measure­
ments, as expressed in a memora ndu m dated 19 
July 1946, was "to disapprove the measurement of 
vo ltages in excess of 1000 volts by means of flexible 
leads or probes and to disapprove the purchase, issu­
ance and distribu tion of test equipment wh ich will 
permit such measurements to be ma.de." This pol­
icy has now been mod ified to ex tend the m aximum 
limit (rom 1000 vol ts to 5000 volts. 

This change in policy is due to the fact that ade­
q uate ma intenance of ma ny cquipmcnts designed 
under wartime condi tions requires the measure­
ment of voltages exceeding 1000 volts. In the de­
sign and procurement of test equ i pmcnt for this 
purpose, however, all possible safety precautions 
will be taken by the Division to incorporate the 
maximum amount of safety possibl e, such as insur­
ing adequate insula tion of test leads, us ing suitable 
wa rning plates, etc. 

In exte nding th is li mit (rom 1000 volts to 5000 
volts, it is realized tha t this extension may seem in­
a cl~quate, since. future eq ui pmcnts may be designed 
usmg voltages 1.n exc:ss o£ .5000 volts. At present, 
ho\\'cver, there IS no m ten uon to increase this limit 
again , as th~ voltages in usc increase. Instead, the 
d ifficul ty will be resolved by other means. The 
<;pec~ fi ca t.ions for fu ture equipmcn ts employing po­
tentia ls 111 excess of I 000 volts require that tc sts 
po in ts for such potentials do not exceed 1000 volts 
(this ca n be accomplished through the usc of volt­
age d ividers) or tha t o ther techn iques be employed 
such as the use of safety type panel m eters anct 
mul tipliers wh ich permi t the measurement o[ 

higher vo ltages. 

The instruct ion bo?ks for fu tu re cqu ipn1cnts 
cn1 ployi ng potCIJUa Is 111 excess o( I 000 vol ts will 
conta in CX IJl icit informa tion on the provisi0 115 · In-
corporated in the eq uipme nt for measuring vol t-
ages abo\'e 1000 ,·o lts. T h is in format ion will in­
clude complete data on the va lue of the indiv idual 
ro1nponc· nts u sed in volt~gc d ivider or m ultipl ier 
cinuil~, and tabl es show111g lhc correct tc t po int 
vo ltage va lues corresponding lo the correct hi ah-

1 
. t> 

Yollagc va lues \rhen tlC test po1nt measurements 
arc made with eit her a 1000 ohJllS·per-volt lll (' ter 01." 

a ~0,000 ohms-per-H>lt meter. 
- G.L. 
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Naval Reserve 

Electronics Warfare 

Program 

Uy LT. Co:.mR. H. D. C 1uso>: , US:'\R (DREO) 

• T he ge neral BuShips pol icy govern ing Naval 
R eser \'e electron ics places the responsibility for the 
procurement, distribu t ion, and installation for a ll 
phases of the e lectronics warfare program in the 
TweHth 1\'aval Distr ict in the hands o( the Elec­
tronics Officer, Mare Island Naval Shipyard. 

Basic a!Jowances have been authori zed for each 
o[ the three types o f electronic \\·ar(are insta lla­
t ions. ~.o~nponcnts of the organized reserve utilize 
the faCJ h llcs set up in the Naval R eserve training 
centers o ( which there are sixteen in the T\\'c lfth 
Naval Di str ict. Companies meet in spaces desig­
n at~d as drill q uarters, and pl a toons meet in spaces 
cl es •~n atcd as statio ns. A quota o( [ony-fivc el ec­
tro ni c warfare drill q uarters and o ne hundred sev­
en ty- rive electroni c warfare stations has bee n as­
signed to the TwclCth N aval District. 

As o[ J une 1 nine trainina center bu ildings 'rcrc 
complete and read y for ins~Jl l ation of equipment. 
The rema ini no· sc\· . .. · · 1 1 J d • t> en tl a •nmg centers a rc sc 1ec u c 
for com p le tion wi thin the year. Thirty-n ine drill 
q uarte rs and twenty-e ight statio ns have been es­
tabl ished and a n in itia l distribution or equipment 
made. 

The I'\aval R eserve trai nino· ce m crs have been 
distri bu ted throughout the d ~lrict in accord a nee 
" ·it h the density o[ population Three will be lo­
ca ted in Colorado, two in Uta h. one in Nevada, and 
ten in Cal ifo rni a. T he distribution of drill quar-
ters ·tnd t · · · .·, • . s auons IS a pproximate ly the sa me. 

. Eq.t••pmen t h ad p reviously bee n nccu mulatcd and 
d iS tn hutc:<l u nder t he direction of tlw Burea u or 

' ava l Pe r~on nc l. The Twelfth Naval District ac­
cunllllat cd and d istributed e lectro nic cquiplll C' Il t 
gen<:ratu l in the " roll back" progr<~n l by HU' I'l'. 
i\ larc l&land . Beca use ~fa re Island had a tremen­
dou~ nl<H<:r ia l handl ing antl identifying problem, 
no attclllpt to assemble complete cquipmcn ts for 
BuPer~ co u ld be made. The Bureau of Ships and 
th e Elcuro nics Ofiicc arc 110,\. correct ing de fi ciencies 
in a llowa ncs. Equipments arc inspected, rerondi­
t ionC'd a nd \r ill be installed accord ing to prepared 
sched 1 1 k~. \ Vi r ino· cliaor;~ms and equ ipmen t layou t 

1'> "' 

p lans haYe been prepared by the electronics staff, 
1\Iarc Island i'\aval Shipyard, [or completed tra in­
ing- centers. r\s a sta tring- p oint lor planning pur­
poses, a dcstroyc1· comn1unic:n ions ccn tc•· has been 
chosen as a prototype. Variations a rc in trod uced to 

conform with the spaces and equ ipmcnts a\·ailable 
ancl to fit tra ining purposes. Elt'ort h as been made 
to produce a plan simula ting shipbo;\rd installation 
characteristics so far as possible, at the same time 
proYiding adequa te space and accessibility for In­
struction and training. 

fnstalla tion of t he e lectronics cq u i pme n t is ac­
com plished by 1\Iare Island installation teams and 
by reservists on ex tended training duty. T hree !n­
sta llation engineers provided by Burea u o( Sh•ps 
contrac t with the Ph ilco Corporation are o f great 
assistance in this \rork. Insta ll at ions a t Naval R e­
serve train ing centers a t Treasure Island and \'al­
lcjo, Cal ifornia, a rc re prese ntative of the \\·ork.. to 
be accomplished at each of the centers. MaJor 
cquipm en ts installed at Trca urc Island. include a 
T .\ J, two TBK, and two TDE tra nsmitters. A t 
Valicjo the cq uipmcn ts insta lled incl ude TBL, 
TBK, TCK and TDE transm itters . 

T o maintain interest in the R eserve Training 
progra m. temporary instal lat ions ha,·e been made 
\\'hcrc,·cr an activity had space fo r the purpose. 
Thc~c imtal lations a rc accomplished by members 
<> f the organi t.cd or volulllccr g roups " ·i tho ut. ex­
pcmliturc of funds. This plan has made posst.ble 
the participa tio n of eleven trai ning :enters, th1r~y 
e lectro ni c \\·arrarc rom pa nics and ll lllC electroniC 
\\·arfa re stations in regula rly sched u led com muni -

,·at ion dri l ls. 

.\i udr•l 0.·1 I I Cud€' J.>mdire Sc>/s are on ~lll•ir way 
· /) .,· ion d()('.\ 110/ llllf'nd to 

out . The· Flc•r/1'1!1111'.1 n 1
•
1 

jnr)( ure anv //lore of th l'111 • . 

l r 
:Ill Ill' don't Jhww II mt•av. If you 

\'0/IS/1 1111 11' 0 · , 

I 
. I ttlld ll(' i'tl IIIII' . 71'(//1 h ht \II II''> 

(I) 110/ 1(/i'(' 1111(' . . . . . 

E r 111 / icle on•llt!!, 111.1/rur/tOI/.1 and 
I.I·.C rR o ?\ u r a II ,-, • . 
· ()II /IIIli' /0 /1111/d \'()Ill" 011'11 11 011-11'1 ring d iagm111S 
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Electronics 

at 

Naval Air Stations 
B y F. J. i\IACCONO 

II The Electron ics Office a t \ Ia rc Isla nd erves 
:'\aYal A ir Stat ions at .-\lamecla. ;\I ofTctt F ield, .\ Ion· 
tercy. Oakland. Cal ifo rnia, a nd Buckley Fie ld, Den­
ver. Colorado. Equipment in stalled at t hese Sta­
tions includes facil ities for radio com munication, 
radio a nd radar aids to naviga t io n. te letype com­
m unication a1; cl pccia l electroni c devices. Com­
p le te fac il ities arc ma intained [or t\\·o- \\·ay r adio 
communicatio n on ,·o ice o r c. w. for a l l activities 
req uiring them, uch as con trol to,rer operations; 
cr:tsh and emergency operations: sta tion a nd opera­
tional commun ication: "·ing, ca rr ier, group, a nd air 
tra nsport ser vice commun ica tions. 

Tower operators con trol air traffic " ·ith in a rad ius 
of fifteen mi les as wel l a s take-offs a nd landings b y 
two-,,·ay voice rad io. evcra l transmitting [rcq uc n­
cies arc ava ila ble, u uall y one intermediate fre­
quency (200 kc to -100 kc), several medium hig h fre­
quencies (3000 kc to 7000 kc) and severa l very h igh 
frequencies ( I 00 me to 156 me) . T hese rrcq uencies 
may be used indi vidua lly o r simultan eously by 
man ipu la t ion of se lector s" ·itches at the o perat ing 
console. To\\·er tra nsm i ttcrs arc low-powered si nee 
o perati ng ranges are short. T he usual equi pment 
line-up is the TDD for intermed iate freque ncy, 
TC.-\ 's a nd TCS's lor medium high frequ encies, a nd 
T DQ's or BC-6-lO's for v-h-f. 

T he tower is required to rece ive on , a nd to 
gu a rd , a num ber of frequ encies. R ece iver fre­
q ucncies match tra nsm itter frcq ue ncics except in 
the m-1 a n d h-1 bands. R ece iver outpu ts ;tre ex­
tend ed to loud spea ker~ in the o perati ng console. 
\\ 'here practi( ab lc . , ·o icc operated relays a re 111 -

~ tallc.·d to 111 utc loudspea ker!'> " ·he n no sig na ls a rc 
be ing received. The~<" relays fla sh a l ig ht o n the 
consok to indicat.C' the 1cce i1·ing- channel. ,\11 in­
com ing and outgoing t ransm issions arc fed in to 
e ither a PE or \ 'R F-1 ,·0 icc record er . ·I' he rad io 

Laci l i ti c~ in scadronH..' l o\\'c·r~ arc basic a l ly thC' sam e 

as in the landplanc IOII'CI' cxn· pt thai kiHT fre­
quencic:, arc requ ired. Con tro l I O\\'Cr~ ".re a lso 
cqu ippC'd to communiulll' \\· i th c ra ~ h lllllls. am­
bulance-.. cnt)h boa t'>. c•a,h l l tHk' and cl t'rr icks. 

1 he ]wan ol th(' radio co1nnlllll ic a t io11 ~ sy~ tcm at 

a ir stations is the o perat io ns radio roon1. Opcr:l­
tions rad io rooms may be used by air groups or 
, \· ings. T he teletype cen ter is usuall y located in 
this room, in additio n to radio transmi tter and re­
ceiver controls with plugboard connections as re­
quired . Separat ion of transmitters a nd rece ivers 
reduces in tcrfercf!cc problems. All tra nsm i ttcrs, 
except emerge ncy equipmen t, arc hou sed in a 
si.n? le and separate building, with plug board pro­
VISions for s'ritching among u nits. T he standard 
Navy transmitter li ne-up covers a po,,·cr ra nge from 
10 watts to 3 k w and a [req ucncy ra ngc from 200 
kc to 1'56 me. i\ lon ito r receivers a nd freq uency 
me ters arc provided. An emergency eng ine-gener­
ator u ni t is furnished to insure operation in the 
event of a power fai lure. T est instrt lmCIJ tS and 
too ls. a r~ pr.ovided for operati ng personnel to make 
ro utme adjustm ents and repairs. i\ Iajor repa irs 
a nd overha u ls arc made at Marc Jsland. Some air 
stations rcq u ire a del i tiona! m iscclla ncous e lectronic 
cq u ~pmcn t. Low frequency radio locali zcrs, gen­
era ung on-course signals, guide aircra ft to the field. 
Z-m~rkcrs are located adjacent to the local izer and 
~~rov1de a. stead ily-modulated 75 i\ lc sig nal in the 
cone of sile nce." At strategic poin ts on the loca lizer 

courses, fa n markers arc loca ted to act as fixed 
land marks G1·o 1 c 1 · . . · u nc ontrolled r\pproac 1 eq Uip-
ment IS lllSta ll cd at l\IIofTett Field and Oak land. On 
occ~s io1~ s M arc Island is called u pon to ass ist o n 
navigationa l-aid projects a t Arca ta, Cal ifornia. YG 
beacons an.d .racons arc installed for regu lar service 
and as tra111111 g- devices for flig ht personne l. L ow­
freque ncy and mccliu m-high-frcq 11e ncy d irect ion 
finders locate aircra ft a nd foll ow aircr;d·t in fl ig h t. 

The Acro logy Departme nt's electron ics cq u i p· 
me nts in clt 1de ce ilomctcrs w measure cloud he ights, 
\\' ind velocity indica tors, rad iosond es, " ·ca til l'r 'lllap 
f<~ csimilc, and \\'('a ther-in formati on tclc type 1rri tcrs. 
1 he sl11 pyard El ectronics Offi cer i 11 coo pcr;1tion 
~r itll the. sial ion Communicat ions O llin'l's. provides 
II1Sia lla t10 n and mai m c nancc service as 11cccssa ry. 
Reqt i C~ts for such service arc g iven a high priority. 
.'->llipy;1rd p<' rson nc l arc a va ilable 0 11 cal l to meet 
c·n1crgcncics at al l tim es. 
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Underwater Sonar 

Test Laboratory 

Conversion of USS Bay a (SS-318) 
By LT. T. F. DIXON, US:\T 

• Strea m lin ed hig-h-speed shi p des ig n and d c\T iop­
m c nt has generated a ne"· famil y of sonar prob­
lems. .-\ body m oYino- slO\d)' throtJO"h \\·;n cr creates 
)' "' "' lttlc cavita tio n a nd other types of no ise. .-\s the 
speed increases, n oise leYcls r ise to a po int "·here 
the sh ip's own n oise and ,rater cav itation preYcnt 
n.onnal sound d etection and echo ra ngi ng o pcra­
tJ~ns. T he i\'avy E lectron ics Laboratory. toge ther 
~nth the i\farinc Physics L aboratory, arc e ngag-ed 
111 r esearch to determ in e the nature and source of 
these sounds. The U SS Bnya (SS-3 18) "·a s des ig­
n a ted as a la boratory ship to serve as a tool in this 
work, as \\·ell as a vehicle for i\ l a rc Island 0.'ava l 
SJ~ i pyard work on suppression of machinery no ises 
\\' llhlll submarin e hulls. 

In fo rma t io n "that va rious son ar eq uipmen ts ot 
the latest types \\'o uld be installed" o n the Bnva led 
the D esign Section to have visio ns of a sp~ rsely­
quillcd. porcu p in e subma rin e stea ming do"·n the 
ba)' Sm cc tl · 1 · · · liS s 11 p was 111 te nded to serve as an 
unclcnrater sona1· test 1 b [' b 1 < a ora torv or usc y t 1c 
1'\a V)' El · · ' · . . CCtl OllJ CS Labora tory at Sa n D1cgo, such 
sus]JtCJon s were 11 · • · 1 · 1 1 ot \\·It lout a bas1s. Actual y t 1e 
job proved to be mu ch more practical. 

N umero u f 5 con e rc nccs he ld w ith N .E.L. person· 
n el resulted in a fi 11· . 
fo llows: 

' 1na 1ne-u p o f so nar eqwpment as 

8 Topsid e moun ts, consistino· o(· 
1- JT H ydro 1 "' . · P lo ne m o unt, fon,·ard 
2-Ca libration mo unts, fo rwa rd 
1- QL.-\ mount, forward 
l-\\'F:\- 1 mo un t, forward (used 

mo unt Q H fi-1 'l 'ra nsdu ccr) 
1- .J T H yd roph one mo un t, aft 
I - \ \ 'F.-\ -1 mo unt, ;I ft . 

at present to 

!- Ca librat io n m ount. art 

Botto m -side scache ts a nd I-: \'C.-\ Eq u i p mc n t " ·i th 
.J l'ctors rang ing 

pro jector mou nts: 
QB and QC/.)1\. pro 

l - :\;\ 1 Svachcst sount111W 

!- Calibration mo unt, i ·o n ra rd ((i " dia meter), 

' "hich is re tracta bl e a nd may be t rained 
l - Scachcq. forward. to acco111pl ish insta ll at io n o f 

ca libra ted tra n~dun:r simibr to type C:B.\ f-782-Pl 

3- The rmocouple P1·ojcctors, 1 for ward, I ce nter 
and I :1ft (modified pit log YalYC. assem b ly) for 
ca librati on readings 

1- T hcrmocouplc g uide tu be in bo"· buoyancy ta nk 
Installation of equipment ins ide the hull p ro­

, ·idcs fo r max im um flexibil ity permitting Yarious 
combinations for tests and eva luat ions. R etur n 
t O port tO cflcct rc-rigging of tra nsducers o r eq ui p­
llle n ts is no t necessary. 

\\"C.-\ sea chests and hoisting cq ui pme n ts h aYe 
been modified . Co fferda m constru ctio n e nables 
test personnel to change bottomsidc projectors "·i th­
o ut delay or costl y clryclocking. _ 

T he starboard h oist tra in mccha n ism, i n add i­
t ion to carryi ng the QB tra nsdu cer of the \ VC.-\ , 
m ay be u sed for the bottomsidc QL.-\ -1 transd ucer. 
An im proved system of h ydraulic training h as been 
provided for QLA.- 1 son ar. A clog clutch permits 
a shift from e lectri c tra ining fo r \ VC.-\ o perat ion, to 
hydra ul ic training fo r QLA.-1 op erat ion . 

The QL.-\-1 installatio n includes equipment for 
opera ting from ei ther a topside o r a bottomside 
transducer w i th provisio ns for quick ly s" ·itching 
from one to th e oth er to obtai n comparat ive eva l­
uation data. The Bay a was the first ship to rece ive 
th e improved QLA-1 training system featur ing a sec­
tor sca n s\\· itch with th e P.P.l. T he scan swi tch al­
lows t he operator to adjust qu ick ly t he rela tive 
bearing a n d width of the sector h e des ires to sca n, 
with prov is io ns for au tomaticall y center ing the 
sector on the bearing a t which continuo us u·ain­

ing \\·as stopped. 
Extra ca bles a nd \r ircs have been run from the 

fon1·ard torped o room, Yia the contro l 1·oom, to the 
a fter torped o room. Special tcrmi 1~a l l: ox cs h ;IYe 
bee n construncd so t hat a ny comb llla i iOll o l lest 
c ircuits ca n read ily be con nected a nd rc·;1 d ings 

1 a ke n in an y com pa rtmen t. . . 
Se parat e po11·cr .leads fo r clectron 1c cq uq>l ll CIH 

· -1- ' ) }r,J-kVa ')'~l) ] ] ~/ ' ' ' I haYc bee n pro\'lded . \\ c · ' _, · · ' .c. , 
(i0-cvcl e ~ i no le-j>h;ISe m otor gee n r;l t or;, h ave h vvn 

. " I instal led in 1 he 111 aga7i1 1e stmrage ll' t \\Tl' ll It ; 1111 v ~ 
(i() l ~ ;tnd r; l. port ~ i de . Thrst" <liT o perated ,1·ith 
< rt l i ~t· r - IY pc ~HHhra l l lrt'<Jll l'IH , . \ la hili;t·r, . l-:\'<·n· 
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effort has been made to maintain a constant and 

well-regulated source o f power to reduce errors 
attributable to fluctu a tions in the primary power 
upply. 

eparate inter -communication systems h ave been 

installed for la boratory technical personne l to elim­
inate interference "·ith ship's personnel in the op­
eration of the submarine. 

Torpedo and storage spaces have been removed 

from t he forward a nd after torpedo rooms. All 

tubes have been secured, except o ne, w hich has 
been reta ined for use in unforeseen p roble ms or 
tests. Th is space has been util ized for tes t a nd 
" ·ork benches, as may b e required by 1 .E.L. per­
sonnel. 

·wirc"·ays have been designed and constructed 

under the super tructure to lay temporar y cables 

and leads from top-mounted tran sducers to e ither 

the forward or after torpedo loadi ng h atch . where 

POLYSTRENE W INDOW O F SV-SERIES RADAR 

Several vessels eq u ipped w ith Navy Model SV­
series radar cquipmcnts have experie nced lo s o [ 

power output from th e equipme nts after t hey have 
been serviced. The trouble was fin ally located a t 
the "·aveguide ,,·i ndow in the base of the mast. I t 
was determi nc:d that t he po lys tyrene w indow a nd 
choke had been left off during installa t io n o f the 
equipmc: nt, thus causing a m ismatch in the trans­
mi sion line. Accordingly, a ll naval insta llation 
a nd repair acti,•ities are requested to take particular 

care during installation or repair of model SV-series 
equ ipmcnts, to insure that the poly tyrc nc wave­

gu ide "·indow and choke are insta ll ed in the base 
of the mast. 

PO RADAR (AEW)- MAINTENANCE 
INFORMATION 

The lol lo"·ing information concernin g tube dif­
n( ulty experie nced with t he PO R adar h as been rc­
pnnC'd l l\ the L'."i.S. Philipiue Sea (CV,17): 

··\rr·tal. 6S:\7 arcing to ground. Tt was no ted 
tha r the circuits are design ed for g lass tubes a nd 
not mc:ta l. Thi'> is due to the fact that P in 1 o( 

gla~., ()', \ 7 is suppressor grid and pin 1. of ~ m_cta l 

6S. \ 7 j, the shie ld (metal ca n). I~ th~ circuit pm 1 
is hook('d back to the cathode wluch ts usually then 
hook<.:d to a tap on a voltage divi~l:r from B_+ · 
This puts the metal sh ield at a posittv~ p_otc ntJa!, 
with arcing to ground when tube darn !~ IS lightened 
and con'>equcntly shorts the cathode . 

prov1s10ns h ave been made to run cables through 

proper size tubes to equ ipment below. The stand­
ard avy type torpedo load ing hatch h as been 
removed. A sp ecially-designed cover in replace­
ment has one hundred stuffing tubes of various 
sizes. Blan k p lugs can r eadily be removed or in­
serted as cable requireme n ts may vary. 

One of the first projects to be undertaken in the 

labora to ry set-up is a compar iso n of t he relat ive 
performances o( QLA-1 and Q I-IB-1 son a r cquip­

ments. The QLA-1 and QHB-1 tra nsducers are 
mo unted ap p roxima te ly at frame 22, port a nd 
starboard, respectively. T he ir P.P.I.'s are mounte!l 
side by side in the forward torpedo room. 

By selecting su i table targets and studying their 
presentatio n on both the QLA-1 and QHB-1 scopes 

simultaneously, relative performance of each can 

be determined. Other measurements can be sim­

ilar ly provided for. 

The Bureau ca utions e lectro n ic main tenan ce: per­
sonnel when replacing tubes in th is eq uip men t to 

make sure th a t the sa me type tube (glass or m e tal) 
is u sed as tha t which was suppl ied wit h t he equip­

me nt. 

Last T o 
Type of Approa ch 

Mont h Date 

- -- -

Practice Landings ........ 8,332 11 6,059 

Landings Under Instrument 

Conditions ... • • 0 •••• 0. 374 5.577 

.. 

Ground-Controlled Approach 

at 

M are Island 
By c. .-\. BAKER 

• Si nce the close o[ \\' o rld \Var II , ma ny interesting 
electronic projects o f sp ecial nature have been 

.undertake n at the Mare Island Naval Shipya rd. 
.Am ong these is Project 257 / 47; ··overha u l and 
R econdit ioning of A 1 j MPN-lr\, Ground Con­
tro lled .-\pproach Equipmen t." The strategic loca­
tio n o [ the Shipyard and its practica ll y unlimited 

manufa cturing resources made it an ideal \ Vest 

Coast Base for the repair and modernization o [ this 

aero nau t ical navigat ional a iel. G.C.r\. had not o nly 

proved itself duri ng the final stages of the "·ar, but 
had exceeded all anticipations for accuracy, de­
p endability a nd p racticability. I t could onl y 
fo llow t hat t his syste m would co ntinue to he the 
1'\avy's accepted m a nner of guiding aircraft to sa fe 
landings during conditions of limited visibil ity. 

The init ial pro blems confronting the Navy De­
partme n t in promulgating a G .C.A. operational and 

m ainte nan ce prognJm were of such magn itude as 

to pro \·o ke considerable concern. First, a limi ted 
number of cq ui pmcnts was avilablc and the \rar­
t imc su ccess of the system had ere a ted a dcma ncl 
for G.C..\ . i nsta llat ions at all major a ir stations. 
H ow to d istrib ute forty-eight equipme nts for opera­
tional and u·ain ing purposes and meet all require­
ments fo r a nat io n-wide and advanced base a ir 

navigational progr a m ch allenged the resourcefulness 

and ability of the chiefs of all concerned ections. 

F 1c t RE 1- Soutlt end of 
C: . r.. .·1. 111 a in I e na nee 
sliofJ. 

Second! y, the problem of mai n tc na nee, im·o h ·i ng 
almost every department of the 1\;;n-y"s repai1· fa­
ci lities, was nearl y as g reat as that of strategic as­
signment of equipment. A very limited number of 
equipment and stock spares had originally been 
procured. .-\ consid erable amount had been con­
sumed during wartime ser vice. Contracts had been 

completed and in most instances i t "·oulcl be im­

practical and un economical f01· pri\·atc manu· 

facturcrs to re-tool and rc-organitc for additional 
spares. The responsib ility. therefore. rested upon 
the repair facili t ies or the :'\avy not only to recon­
d i tion a considerable number of available equip­
ments; but to instal l efficient a nd complete systems 
to con ti nuall y maintain and improve apparatus 
invo h·ed. 

r\ G.C.:\ . i nsta !Ia tion consists of a I most every­

thing- electron ic and mechanical in n ature. most of 

these being of special d esign. Coordination of all 
\rark \\·as paramoum i n c tablishing a maintenance 

program to accommodate both emergency and rou­
ti nc conditions. :\side from the complex e lectronic 

fc:atu rcs of radar and radio communications, there 
arc im·oh·ed a ir conditioning-. diesel e ngines, hy­

drau li c systems. power distribution sy tems, heating 
and many other factors. Since the installat ions arc 
mobi lc, trucks a ncl \·a ns together "·i th accessories 

and ground tackle had to be accomn1odatcd in th<.: 

::0 
111 
Vl 
-I 
::0 
() 
-I 
111 
0 



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 a ni ~an s . 

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 <~dcquate 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 t<~ry 

FIG L" RE 3- Parfling area 
a d ja cent to G. C. A. 
maintenance shojJ. 

\ . 

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 tl~e 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-

,,·a~· 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 e n tr<~nce 
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 particul <~r 
procedure. Figure 5 d epicts a portion o f th e ,,·ork 
required on certain insta lla tions <~ncl 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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