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INTROmC'l'IOI

Previous to 19JO inve5t1~l}.t1on or the enrployment ~r SUPAq1100U880und

In t!\f.: developments oti.r~led Or" at Fort H. C. ,'rt~\"t !nd ~Ol'ti1'\UOciat

produce pm.S8 t::(.Ju&l.ity by introducir,p:: ti p cJ(;la~ 1n t'1£ ch2.mel ~f h.!'dir;

dU'£lcult W ~~1rtltin.

the desi~ 8nL construction of an undoJ""t'~ter ?truct.cN ¥uot. tht t the

vertical L.Jets. r,que-lity of phase in thtc two receive.,.. chW"l1eb 1<fe.a,~com-

pll'3hed by an electro-mecIi.a.nica.l meen. - thlJ. ie by rot,.til11<:the receiver

8 housing to a posit.ion such th, t the '~lb8queoue '')und 3.1tno:ls a"'rlved in

phase. The binaural senee "'CS e"Dlo~d to i!'\di,.,t'te t!1e :!irect..bn?! rotS!tiOft



re ;u1rt>d, ~nd the instant pM8e equality was achieved. The development ot. a new type of undeMrater 'nicrophone n3.S oarried .m ct t~e $M18ti...

!he elo1rl)' -''Orl{ \'111.c&rried on without military chs.racten&t108 01"

aae1gnaent ot nornenclature. 'rDe unaenater lItructure r"1'erred to tt.bov. "118

called tho IrRotl!t1nR Bouma. One ]!Iode1 of this itt illustrated by th~ photo-

graph ot Incloeure 11. Starting from the bottora, ttl18 etructure consl,t.s of,

a. A tr1~ngular steel ba...

b. J. 'Iuiter-tight caisson, mountQd on the ~se, cl')!"tnjning f.1direct.

current electric motor with a slJeed reduction pearl !'"us, a spocb.l pot,tmtiometel"

which aenes as a 8e.&end ot azimuth in,!icA,tion equi;Jment, and a sY8tem ot

coUector rin~8. In the upper part of t}-Je OUSt;on there wall a Bhatt, oeupported

by suitable bearings, the lower end of which was c~mn.ot\)d to the speed ~

duct-ion unit and the upper end extended through li ]:)bcking ;land. C.d)l~ tor

euppl7ing direct current pOwer to the (;l:)tor and another cabl B for tranad8slon

of the microphone signal. &rid c:.nmuth indications ftntered the cua.on th1">ugh

I\. wate:r-th;ht junction box at the lO'fter end of th\S caisson.

c. A m1crophone hOU81nf" zuounted;n top of ths sbdt referred to 1ft t~ird

p&rARraph. This housinG!;was a st.el tube 10 inches in d18l1etel" and 42 fee'

long. Thi. contained 30 Ravy type SE-16l6! Hydro:!,honG8(mlcrophOn€8). These

were later replaoed with moY1n~01)11m1cro?h"ne~ developed in the Si'tftal

Corp. Laboratories.

d. A diving bell wa3 fastened by t. watel'-tilZht j01 nt to the portion ot

the ahaft. prot.ruded above the caisson. 1hi. protected the pe.oking gland a\

8 the upper end. of toe caisson by trapDin, air FS structUrE! we-I:>lowered 1nto the
water..

8
The shore sta>tion consisted or two i~!\t1c~1 ~udio frequency atnpUfier8

ceretully a.tched <:'8to gain and ~h8ae dela;;n anc t.hp ~"")re end of the as1muth
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L~dic~ti~g eoutnment which con~lated of a penel containingon tn. r~nt

sia.ean a.zimuth cIrcle t<OO on th~ bac1'.: '?i.ae 8. potel"'tioneter lde~ticA.l I'll th

In the complete equ1p.Rt'!nt th.:re were two iN~'1tic.'Jl sound chA!mela.

The 11\1~rophone e in one eni~ of t..1e l>emn (" 13.ythe ri p.;ht end) ~E're conneatf:d

through bru$hes and collectorrings in the eais80r~~ eo~duetor6 in the

81gnal cl1ble, "hieh 1n turn were connected \dth )ne amplifier in the ISh",..

'station. The output of the amplifier flrBe fed into the rir,~.t receinr of a

bl"1.&ural headset. L1kew.he, the othpr $I)und chf.mnel st'~rted with tht' micro-

phones in the left end ')1' tt1€ be&l" a.,d t~Mdn8tec: in thf' le tt ree.1 Vl')r ot the

During the years 19J1 to 1934, various ,;odi.t'icFt!.")ns ;)f t~e rotat-.ng
.

about 1-1/2 1tile~out to sea. The last equlr;''Ilf\nt ln~tnll.d at t1'ds lOC:fttioD

wa.s completed 12 January 1934. T:"18 equipment 'S.B l':.u~1 tt ed to engi"t "r1n~

by represenut1ver; of the COf..st\rtille17 B01rd. The engineeM.np AnO"!erne.

test, occup1f'd the entire c8.1endar :re~r ot 1934.

The reaults of the engineering t.este ar8p;lven in Set En~neerlrt«

as tollows.

a. The r8~Re of the equi~ent in traektn~ t~e 80ips of tro. ',000 \0

8,000 tons, trsvell1ng at R ap..d ot 10 to 17 knota, wa~ between 20,300 to

'S,OOO yards in winter 'tn1 lO,JOO yards in 8um~er. Trane-atlantic liner. "'ere

tra.cked to 60,000 Y8.rd.8>~nd ~ott'&ti,'nee ~,t)re than 100,000 yard.8. In SUfn.'I\er,

t.he maxL"IUInral},l'Ceo~' tots clan of boat waDe.pDrox1m~te171',000 yarde.

?/



b. 'Mlen account. h t&ken of corrections which r':'.ayhe appUed to the. indicated a.tdmuth, the probable error or e.:z1muth is .;206-.
In the serY1ce teet report, No. 99', dated,) JanUAry 19", by the

8

Coast Artillery Board, it }flUSrecommended ~hat the de'Yelopl1\ent or the rot1>ting

beam installat10n be eontinu~d for the purpose of increasinr the aacuraq 1n

direct.ion and thQt the Chio! 81,':1\&1Officer be re"11.1ester to conduct pNl1m-

determine in each case it cond1t.1ons are suitable fot' Inehlla\.toe ot unde~

water aound eqt!ipment.

DEVELOPMm'l'OF LOCATORSET GR-'

In connecti.)n wit.h the Project Pro~r&m tor FY 19Y7, the Bl~d.l Corps
1\

Labor5.tor1e. received a directiv. from Chlf'r Signal Officer tt" -t.e.rt the

dnelopaent ot Subaqu.ou~ Sound RanT,ing Equ1::r:nentfor instillation in the

Harbor Defe"!s.. of Pu.;;cet Sound. !hit; e'~'11pment was ll~si~ed t~~ following

~enclat.ure "Hydracouatic ~&ckingSet GR-,.w It consisted of t.wo each

If1'dropboneeU-l" (clrC1Wferentor) t one Hydrophone COJ1trolRqulPmtmtn:-,

(t1fO-posltion), and Cable Wo-':33. Later this term1nolop:y 1 U chq.'1ged to rCRd

a. follow.. Loout;or Set GR-, ~ndstinf of two Dirf!ctlot'l Ftndf9r, \f-l~, one

Control ):;quiol'lJ.entI.I-" and Cable We-5'.3 (lubDarlne).

The selection of PUJret Sound ae e loc<.:tl<tn for testing -'! co"'plete Locetor

Set G:a-, was l1,o...ernedby the follo.in~ considerations,

sulaarine Luning iDlPosaible.

not capable of' <1etectinp; subnarines ath!'npting to enter Admira.lty In!, ,t during

flood tide..

11
7~



.

8

o~ Hence, it see;neddesirable to teet Locat.or 5et GR-S 85 a means ot

su~~in. deteotion.

There WAS som.e.d'::>uLt1.8 to Y<!hether the Simal Corps eouipment v.'o,lld r...

capable ot '!.etecting sutnarine8 running subuerged at law speeds at tbe

requ1r9d ranges. Hence.. it was decided to add t'1 th~ equipment 8.lre~dy

developed ff)r binaura.l listening,a pulse I"c'1o-ran"in/S sy=te" Qperlitin/l at

The first direction tinder which contained the additl)nal ~Qho-r&nK1ng

eq>J.ipl11entwas completed and installed in Pullet Sound in Jun~ 19'8. ,.he

location ~elected tor this installation "as found to be uneuitable ~nl! the

followinl~ snring the direction finder <i.S:noved to III"1e. locatl:1n. During

the au:nmer of 1939, another directiot\ finder, le~8 the echo-ranging eou1p"rent,

and \\1th a ~ ft. bea. Wlaacompleted md instblled in Pu,;et St"Iund. During

this 8UCt-:er, extend ve eup l'1a$ring tests were conducted. by person""e1 ot the

Signal Corpl! Laborftories and re1)I'tsentatlves of the Coast .A.rt111~r;r. For

these teats, two sub1urintte were turni8h~d by the Navy 8nr: were ev&:ileble tor

a period ot two m.ontbo. The results o.f this test iUY be 81.11'1!:'>t'.r1zedae followDI

a. The F::ho-Ra.nr,ing F~uipment of Direction Finder 11-159 was not adeauate

for detection ot Bubmarines rt.mn1ng submerged at low speec1.

b. The D1rectio1'\ Fina.r \&-159using binaur-u liste!"ling was !Suec...M

in det.ectint:: subm.ar1ne5 runninli; subrerl!ed at low speed..

The reportof service test r.com"er~ed that echo-ran~1np' dpvic~5 sF-parete

from binaural l13tenin~ ~pment 00 developed for the detection of 8ub:'l'ar1nE'8.

The flr5t direction finder was modifleC1 to QonfoM! to tre qeci'fjd c:ti.rection

tinder designed tor binaural 11sten1n~ only, !.nd lrt.E'r ~8.S pl~nted at !'J.reJ.

looa.tion.



.&... ~.!
Standard! g~tion of Locator Set GR-' was reoom"'lenrtedby SCTC )l"tin~. No. 184, 7 December 1940, and app:rovec1by the Adjutpnt General on 21 V",rch

19U. The compl~ed lnst8U~tlon ,,! LOCtltor Set GR-' i'1 Harbor Def~n8es 'J!

8

At
8

Pu~et Sound was trM8terred to Co'-nandinR Officer, Harbor De-tensE's ot ,PUf.,,:t

Round in April 194.1..

In Febru. ry 1940, 81~al Corp!! Lcborat()r1e. "ere direoted by Chief

Signal Officer to '1MCUre a Locetor Set GR-S for Harbor Defenc;es o~ S~n

Francleco. ~. 181.1"18ryof this equipment ~as 1l111d.edurtnll; t.he 8U"IrDer.ot

1941 and 1nstalat.bn "6.8 co"'pleted at tr.e en6 ot Ifoveruber 1941. A.fter

8UPERSO~nc ECHO-RANGINGEQUIPI.tENT

A.proj~ct for the development of ~hor. control] ed sl1~rsoT'i~ echo-

ranging equi'Otre~t 1'i(i.8.lltnorl~ed by the Chief Si~e1 Officer in t.~e ProJ...ct

Pro~am for YI 1941. After preliminary lnve~t1IP,at1')fle1'iere ""sde bv theS1mal

Corps La.~ratorlae, a c')ntract w,u consu"!1:.l\tedwithtt-. 8ubmftrin~Simta1

Company, Boeton, Mf'~sachul'!ett8, tor tre con ~truct1()!" o( 8Uper.,onio .cho-ra.'!1~1ng

equipment. The eQUipment called tor in th~ eontr..ct. con~1sted of' ;'\ eel!. unit,

shore oontrol ti'!U1pment eJ"{..cable tor cl)nnectin.~ the sea unit to t~e !lJhore
.

control equip"'tent. The transeelver of t~',e f16.aunit we! eessentiall)" the eaM

aa the ..~.to!ttrlct1on tranReelver u8ed by the N~vy in sh1p.;..board 1n8talhtl")n8.

'l'h1a ns ,Td)untedupon a suitable steel tripod ~ the ert1re 8truCtl1". ooule! be

planted on aea bottom. This e~dmaent tI'.~ compJeted in the ",rinp; ')t 191t2

and 1nstal18.tl")n was completed 1n May of the 9'me ~r. Due to. t~e transfer

of all undenwater fcOundrangi .g projects to the NLlYy,no comprehensive rane:e

teet for this equipment. wu t\18de.

--

71/



. TRANS!"l::ROF UImERt'l.TERSOUNDRANGING ACTIVIT!ES
oro THE NAn

In report of a.ction of Joint A.rmy &.ndNavy Board, tile JB-303, ser1.al

741, dated' February 1942, subject! -R8~ponsibl11ty for Fixed UndeM,ater

Listening Postt! - Proposed Changes in Joint J.ct10n ")f tl1e Army And N"\7,"

it was recommended that "the Armywill not provide and ooerete or ~~tnta1a

a system ot unde~'ater listening posts." A cony of this report. waf

fo~..ard.d to the Sitmal Corpa Labor'ltories tJ.8 inclosure to letter from the

Chief Si~a1 Orficer, dated) "'.roh 194.2, 8ub<1ectl -Responsibility tor F1XtT-d

Underw.s.ter LIstening Poets-. Ir this It''tter, it i8 st<>ted th,~t thf" nnal

plana for the transfer of tb('l subaqueous ~roject to the Navy will be arran,cd

I't I'tla.ter date.

J. conference 1'!M~held "t Signlll Corps Labor, toriee 16 and 17 June 1942

to con.eic'er the prooedure for transfGrril"~ subaqueous 60und :ranginR projects

ana equiDmenta fJ"OIt tr..e Signal Corpe to t.he Navy. 'MU.5 conterence "&8 flttenced

by repreeentatiV86 of the N''iVYDepl!rt'1!ent, DfUce of tm- Chief Signal ~h.tlcer,

and Signal Corpa General Develonment Labor torie.. The reC'-Omrrendatlone )f this

conte:renr.:e were forwarded to the Chief Signal Officer by letter dllted 18 June

1942, subject. bTr&rtster of SubtLqueoue Sound ltan,ing Projects and Equi~'l'\ent

Perta1n.i.n,~ tl'1~reto." In conn6ctlon Y-1.th the trenl'!fer, it as 1'eoo"','.enaerl ->t

thE' reque!$t '11' the Nuvy, th..t the clas8iflc.&tion of all e"'uiDment un,] ctocuaente

Iltion of this conference, including the 'I'..&tter of clase1tlcat1on. WodSa~t)roVt.d.

b) 1st Indoraement, dt-ted 25 June 1942~ fro. the Chief SiRna! Of ricer to

8 DirectvJ", Si~al Corps General Development Labcr'>tor1es.
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ENGINEERING .R.EPORTSOlf UNDI:4'iI'iATcll
SOUNDR!N(aM, 1A.,.UI)ikt..a?

1. SCL Engineerir~ Report No. JO, dated 20 lebruery 1))2,
.Prelimin<...r:t' Study d t:...Pro1Josau Suha.,PleoU8 6ou:,'lO
Inst;:.;.llation, I1pc-br.)r::JefOUG6)1 .~A.~'\il1!..and Subic
by Lt. Bixby 8IId Dr. H. A. Zabl.

lubj ecta
p..angil1l';
B~J'''",

2. Set Engineering Report No. 69, dnt61 1J May 1932, subjeot'
"P'~rf()rmam~" of Routing De-!i.IRh8-1", by Dr. H. A. Zabl,
(projeot85-C).

J. SCL~g1nAerin~ R~port No. 116, dated 11 July 1932, 8ubjectl

"Prelimln,z:'Study of the :faotors in tht. Pro~:litlon of
Underw~te~Sounds which effect Azimuth and I~ge in Sub-
aqueous Sound P~nginGtt, by II. J. E. GoldY, (pro,16ct 85b).

4. SCL Engineering Report Bo. 135, dated 26 AUt"Ult 1932, subjeot.
.Subaqueous F.otating BeLd RB-l", by Dr. lie A. Zabl, (projeot
85-0).

5. SCL Engineering Report no. 165, dated 17 Ootober1932, .ub~ectl
.SuppleJIIJnta.ry Report on Subaqueous Rotating Beall Stu tion
ITB-l", by Dr. H. A. ZEhl, (project 85-C).

6. SCL Enginet:riuG Report No. 4.'2, ::"!8t~1<!12 January 1935, G.ubjecta
8En;?lne£riI."" Testa f)f Sea Bright Ry(~r;'COllBt1c Circu.!:lferc.'tor",
by Dr. R. A. Zahl &.UI::'M. J. .b.. Gol,.,)', (project 8~-C).

7. SCL Enr.ineorin~ Report No. 568, date\~ 1J M&l"ch1937, subjeots
"Hydracoustic Lls~eni~ Teste on Sub~,rlne 3-20., bi U. J. E.
Golay, (proj.ct 85).

8. Fbld Englnt'!.erinz p<jport No.1, 8 MI1J'19.39, "Teit 1!41dOv!rl1bul ,1'
Hyd.rophone 11-159-T3,. bj M1.ster 3ergtl8..1t Fred Ti.mrM!rman.

9. ji'ielc En&in"","'i:r .deport No.2, l4 Octo ber 1j40 I "ModUic",- /:,101,an.1
OVf\rh n1 0:" ~irf3c tion I-incL.r M-159, Seria':' 140. 2," b: Cs.p;,.o5:.il1
F1"'9<~'J.'i.~m,,",u,SiO'l~J ~8~..

10. SpE,cla1 Heport on Locator Set. uk-5, 22 So;)tetaber 1941, by Ca;taln
Fred 'l'lmmerl'Ahn, Signal Corps.

li. Ilemorar111.111for Fils, &W-524, dated 4 Au~'Ur:;t1J42, subjects "Insta1-
latl..)lJ. ILr:k)Ort - Loc'lt\)r Bet GP-9," oJYG. VI. James.

I .

l~. SC;.lDL"Znt.in,' ",rl1~ ["'f;ori. No. C-2, datc.d ~2 AUg'u~t 1942, subj sot.
"OCE\.mTemp,re.turdU Oi.f New YorA: lIarbor, N8.~aga.n"ett .3a? and
BOl5ton durin"" !If,.:'(';,:!td .1Uilt:o1942 r"d th'!1r rte1ation 1.0 Under-
'fa ter Sound Rangi~lg, II b, Dr. Rr.JIIOr1d B. Moa t!;omery .
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