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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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H-F TRANSMITTER STATION 
MARE ISLAND ..... . 

WING "A" FROM ROOF 
OF CONTROL ROOM 

WINC "8" 

WING "C" FROM ROOF 
OF CONTROL ROOM 
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