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COMMUNICATIONSI!@?-I&i sAIVDHI?ONEUNCLASSIFIED
1. INJ?RODUCIKION

This reportoovezwthe plannlng

systemprovidedfortheAtomicRmrgy

and Operatian

Commlsalonby

of the oommunloatiom

JointTask ForoeHeven

aur~ Operation&ndstone. The communioationsnetworkencompassedllka~alein,

13iwaii, and manypointsin the Wited Statesas wellas the IiniwetokAtoJ3.

area. Someappreolationof the magnitudeof the systemoan be obtainedwhen

it is pointedout that somethreehundredeighty-five(385)frequencieswere

requiredto providethe eighty-five(85)radioohannelsusedby ~ and the

Amed Forcesfor this operation.One of the primaryfeaturesof the oommuni-

oationssystemwas the employmentof a radiotelephonesystem@N/TRC-1)be-

tweenthe importantshipsand shorelooations. This system

the shipand shoretelephoneswitohboardsthus reproducing,

telephonefacilitieeavailablebetweencitiesin the Uhited

munioatlon systemsusedby AEC duringthis operatIon were:

waf3 oonneotedinto

In miniature,the

State8. Otheroom-

radloteletypeand

oodingsystemsto provideforthe tmnsmiseion of AtomioEnergyAot (AEA)33e-

strlotedWta ~etweenthe farwardarea and the A30 installaticmsIn the United

States;radio-intercommunloationfacilitiesbetweenthe AXC directorsand staff

offioesand the oabinsof the Task Force staffsectionheadsand oommnders; a

%eowoal radionet” to provideoommunioationto the photographictowersand

to baok up the radiotelephonesystem,and speoialradionets requiredby the

Radiological,Blast,

11. BACKGROUND

A. Soientifio

The Atomio

Neutron,Radioohemistry,and EvacuationGroups.

OperatIonsPhn

Ener~ Commlselontestedthree (3)atomloweaponsat

EnlwetokAtoll duringthe springof 1948. To supportthe AEO, the AnnealI’oroes

‘W$jijWISWIED~e:-..: t*;.**.*;e.●.~.*.-. .*
—
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actIvat ed Joint Task 3?oroe Switchman(ht er desigmrited JointTaak ForceSeven).

Threeprlmry.chipswereassignedto the operation:UBBAlbe-le (AV-5)a8

the Test and Soientifio Direotors’headqusz%ers,USS OurtisEI(AV-4)as the

W=pons Ass@N 8hiP,and the UB13Mt. Mo-ey @C-7) as

EnlwetokIelandwas the main shorebase. The tnreeteats,

Zebzmwere oonduotedIn the north-sternpart of the Atoll

the JTF 7 Flqyhip.

X-zxq,Yoke, and

cm Engebl,Aomon-

BilJiri-Ro$Oa,W Runit Islands. The test oontrolstationwas looatedcm

Parry Island. Photogmphiotowerswereused on Aomon,Runlt,Anlsi Ielands~

and on a ooralheadnearthe centerof the lagoon. Upon oompletlonof the oan-

etruotlonphase,the shipsprooeededfromthe We& Coastto kiwetok Atoll and

anohoredoff the firetteet ieland(ZeroIsland). When prep==ti~s fm the

teti were oomplete, the shipsmovedGO a mfe looat i& Inei&ethe lagoonnear

ParryIslandto

to an anohorage

mtll the te~s

observethe detonatIon. Afterthe test,the

near the eeoondZero Island, This prooedure

were oompleted.

B. Personneland Duties— .—

shipsprooeeded

was repeated

On 23 Ootober1947,Mr. R. W. Henderson,JR&etAssistantSoientIfio

Direotor,appointedMr. LouisA. Hopkins,Jr. of the SandlaBase Branoh,Los

AlamoaSoientifioLaboratory,to mO’tIn a liaisonoa~oity in oommunioation

mattersbetweenJ-Divisionand the Armed E’oroes&urlqJthe plannlngand opera-

tion phasesof Operation*nd6tone. The dutiesof the J-DivisionOommunloQ-

tloneSootion,IAJ-lJ.,wereoonslderedto be:

10 Coordinatethe oommunioationsrequirementsof J-Divlsiomwiththe

oommunioationsstaffof JofntTask hroe Seven.

2. Coordinatethe AtomioIhmrg Commissionoommunloatlmfluxllities

In tha UnitedStateswiththeArmed JForces.

APPROVED FOR PUBLIC RELEASE
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I

3. Informthe SoientifioDirector

tlon @ the oommunioation syetemprovidedby

4. Advisethe SolentffioDlreotor

Oatfonsand Operatimel.

concernhg the statueand opera-

the Task Force.

In rottersrelatingto communi-

On ? January1948,Lieutemnt ColonelJohnP. Sorogge,Sigml Corps,

of the

ment.

of the

38thEngineerBat+~licxnwas ohosento aid Mr. Hopktiswiththis asaign-

LleutenantColonelOoroggs$ Primry

AIX!messagehandlingprooedureeand

III. D3HXJS$HON

A. PlanningStage

1. PreliminaryPlans

On fl Ootober1947,aftera

dutywas plannlngand supervision

~c *litlea.

generalbriefingon the purposeAnd

statusof the plan for the scientificphaseof OperationSandstone?IYMr. R. W.

Henderson,a trip was madeto Washington,D.C., and Boston,Massachusetts,to

determinethe oommunioation requirementsof the scfentifio groupsbased at

these looationsand to meetthe JTF 7 communicationsstaff. It was learned

that the Communioation Scotion wae headedby Oaptain(LiterCommnder)

C. L. Englemn, USN, withColmel C, H. Hatoh, SignalCorpB,as his deputy

and in ohargeof Army ooinmunioations.LieutenantColonelC. A. Smith,U&Xi?,

and LieutenantColonelJ. E. Dupree,SigaslCcn=ps,representedthe Air Foroe,

and Commnder R. J. SohmidthandledNavy oommunioations.

res’mxzibilitie’awithti this tiaff providedthat the ArqY

groundoommunloatione,the Navy all shipbaardfacilities,

The delineationof

would supplyall

and the Air Foroe

all afi/groundand point-to-pointoouxmunioationsconcerningairoraft. Sinoe

the oommunioations systemphxming hid been prooeedi~ forapproximateely one

monthat thia time,the CommunioationsScotion was dmxxiy auareof mny

. -5--
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p~ses of the ourrentsoientifioplanand were oonslderixm=s of supplying

the necessaryoommunloat%oiaa.At this stage,A@?RC-1 radiotelephonee@p-

mant was beingplannedas the primarycoamumioatlonnetworkon shore,and

SOR-608(10ohannelvoioe)racliosetsas the =in Woe ooamunioationbetween

shipsand betweenshipsand shore. Navy typeMBF radiosetswere to be in-

stalledin the oabinsof the Teobnloal’(Iator termed8oientiflo)Direotors

and the Generaland Flag Officersof the Amed Eoroeeto providean inter-

oommunioation systemfor theirexclusiveuse. Plans werebeing-de to pro-

tidemiiutelti~e facilitiesfor handl~ messagesbetweenthe farwardarea

and the Ihited.8tatos.

2. TelephoneSystem

a. A@l?Rc-1Installation

On 28 Ootober1947,the firstoonsiden!itionwas givento

the possibilityof installingAN@RC-l e@pment on the threewin shipsto

provideVEF radiotelephoneand teletypeservicebetweenthe shipsand between

the shipsand the Army shoresystem. This instal.latton wouldpermitan indi-

vidualat any ship1s servioetelephaneto dialthe shipswitchboardand be

oonnectedto any telephoneon the othertwo shipsor to my telephoneon the

min shoreboat ions. The need for suoha flexibleradiotelephonesystem

Intarconneotingthe UBSAlbemarle(AV-5),UBS OurtIss&V-4), WSS Nt, MoKin3.ey

(AGC-7),IbiwetokIsland,Parry (oontral)Ial&nd,and the threeZero Isbnds

@ngebi, Aomon-Biijiri-Ro$oa, and Ruxxit) wsa dieouamd withthe prinoipal

soientifiopersonnelooncernedduringthe period29 Ootoberto 6 Hoveniber

1937● All agred that this systemwas high.lydeuimble.

-6-
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The firstwrlttonrequestlfor radiotelephoneeervloe

natiimile on 12 l?oveuiber1947. The -1 requirementsfor the radiotelephone

systemweredeterminedduringa trip to Uhshin@on ooverlngthe periodof

13 to 21 November1947. Deoisianon these f’i=lrequirementsinvolvedesti-

mtes of the amountof traffloexpeated,the existingMnItation of four (k)

outsidelinedropson theAVe’ swltohhards, a possiblefncreaseIn the nuniber

of dropsan the AGO-~ swltchbamifrom four (4)to ten (10),personneland
*

spaoerestrictionsaboardship,planningand msual.laticmtime for the tips,

and the relooation of the min shorerelay stationfromParryto Enlwetok.

The finalAEO mdiotelephoneplanzwas submittedon 19 February1948}and oon-

tainedrequestsfor the fol.lowtngoirouits:

11 MO-7 andAV-5, 2 ohmnels
2 AQO-7 and AV-4, 1 Ohannd
3) AV-4 and AV-5, 2 oluuxnels
4) ACU-7and Enlwetok,7 ohaxmels
5) Eniuetokand ~blj 8 ohannels
6) Eniwetokand Aotnon,4 ohannels
7) Euiwetokand RunIt,4 OtilS
8) Euiwetakand Parry,8 ohannels

These oirouitsrequiredthe followlngAIQ#!RO-1installationstith assooiated

telephoneand teletypeoarrierand ~er equipment:

I
1) AQO-7,5 sets
2) AV-4, 3 sets
3) AV-5, 3 Ee+e
4) Eniwetok,9 sets
5) ~bl and Parry,2 setseaoh
6) Aomon and RunIt,1 set each

This madea totalof twenty-six(26)AM@RC-l satsof equipmentoperating

wlthlna radiusof approximateely ten (10]miles. Oonsidembletime was

%eoret Utter, E~a~f3~ (Hopkins)to C?apt.Rueaell~sub~.: “~oposed Comuruni-
oationSystemfor Operatian&mistonef’,datedJ.2Nov. 1947.(Ref.: IAB-z-5.(26)).

2SeoxW Letter,Henderson(Hopktis)to (X@. RusselljsubJ.: ‘tCommunioation Phn
far OperatAon&uMlstone”,dated19 F’eb.1948. (Ref.: IAB-Js-11-(1.25) ) ,

-7-
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devaliedby the il!l?~7 Communications%eotionto the seleotionof the fil%y-twO

(52)frequenoiearequiredin the 70 to 100 me~oyole band to provide~ertice

free from titerferenoe.

The ehipboardintiallationswere started.duringthe first

week in December1947withLieutenantCommanderRalphL. Hildebrandsuper-

visingthe AV-5 workat Norfolk,Virginia,and Lieutenant(Junior(Made)

Thoma V. (hint supervisingthe AV-4 and AGO-7 installationsat the Terminal

Is18ndNavalShipyard,San Pedro,California.Inspeotiontripswere made to

Norfolkon 17 Deoember194’?and 12-13January1948,and to TerminalI@and on

18-20Deoember1947,26-23’January,and 17-24February1948. All three ships

were dookedat TerminalIslandduringthe latterperiod,preparatoryto de-

parturein oonvoyforEniwetok.

b. IslandTelephoneInstallatIon

The initIal requirementsfor the islandtelephoneinetal-

lation were determinedduringthe period29 Ootoberthrough10 November1947.

The firstwrltten

12 Novetier1947.

were laid down in

16 Woeniber1947,

1
request ma forwardedto the CommunicationSeotionon

The find requirementsfor the land-linetelephonesystem

a oonferenoeheldat the NavalReeearohIaboratory on

withthe followingsection headspresent:

Dr. A. O. Gravee,DeputySoientif10 Director
Dr. G. X. llartmann,NOL (IAJ-8)
Dr. E. H. &?6U8e,NRL (LAJ-4)
Mr. H. E. Grier, EGG (LAJ-12)
Oapt.C. L. Englennn,USN,JTF 7 CommunicationsOffIoer

The requirementsincluded:

%9e fmtnote,

(1) Euiwetok

1

a) Radioohemistry
b) Seourity
o) MhOrB

J?WP7*

&-
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(2) Parrx

(3)

[

a)
b)
c)
d)
e)
f)

Zero

I
n)
o)

ControlStation(3)
Telemeteringtower (1.AJ-8installation)
Beaoh
Cableterminal
Guard
Communicationsbuilding

Islands
Top of tower (2)
Towerbase
Timtigstation(4)
400-ft.staticm
1,000-ft.station
~- “A” station
Gamm ‘%” tiatlon
Gamma “C” station(Runitonly)
Phototower (AomonandRunit)
CausewayhetweenAomon-Bii~iri
Blastbuild- (2)
Blast footingcommon
Blast footir@e
Communioatlombuilding
Beach or pier

3
The looationeof the Zero Islandtelephoneswereplottedon the IAJ-16maps .

The “blastfootingcommon”Mne wae to be terminatedon a pair of bindingposts

in a smallbox adjacenttc each footing,and at a phone in the blastbuilding.

The “blastfooting”circuitwas also terminatedin this box and ran to the

i8tia t3titchb~ra. Thus eachblast footingwas oonnectedto all otherfootings

on the islandand to the blastbuildingwitha commonoircuitand also witha

oommonoirouitto the swi.chboard~ Telephoneswereto be oarriedby the work-

ing partiesand conneotedto the terminalbeardat the foctingsbeing worked

on at the time.

o. ShipTelephoneInetallation

Telephoneswsrealreadyinstalledin Shops1, 2, k, 5,

..>, 8, 9, 10, U., 12, and 15 and the Admiral’soabinand Flag Offioeon the

%3ecretMa s, IAJ-11,Nos.MJ-3201C(Engebi),W-3301C (Aomon-Biijiri-RoJen),
?MJ-3401C Runit], dated28 Deo. 1947. (Ref.: IAB-J-218,dated9 Jan. 1948).

-9-

—

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



\

AV-4 and AV-5. Thsrefore,no m~f ioationwas required. A requetifor UU@-

linetelephoneservioeto the two AVrs, duringthe period15 Februaryto 1 hroh

19h8whileberthedat TerminalIsland,wa~ mde on 15January1948to the Com-

~ Offloer,TerminalIsland. Sepazute lineswererequestedfromthe yard

switohbardto phonesin the Admiral’soabinon eachAV and k the F-g Office

on the AV-5. Due to a shortageof drouits on the pier,the FIIAgOffioeon

theAV-5 was mxlea partyllneto the Admiral ts oabtiphone. Armngements were

made withthe Fimal 6eotionJTF 7, to haveall AEC long distanoeoallsoharged

to a specialNavyappropriateicm number. The yard consideredthis systemun-

workableso the few oallsnot ~de oolleotwere ohargedto the yardtelephone

a3J.otment.

3. TeletypeSystem ‘

a. GeneralPlan

Coincidentwiththe deoisionto employshipbcardAN/$?RC-l

radio setsand telephoneoarrierequipmentfor radiutelephonecirouite between

shipsand betweenshipsand shore,was the formulationof a phn to use tele-

type terminalequipmentto provideVEF radiuteletypeoommunioationbetween

shipsand betweentheAGO-7 and lllnlwetokjointrelay station. Normalship-

hoardHF radioteletypeequipmentwas to be employedbetweenshipswhen out of

VHF mnge. Duringmovementto and fromthe f’orwuil.area,the AGC-7 was to

maintain

the Av-4

fromthe

contaotwithPearlHarborby HF rukbteletypeand relaymssages to

and AV-5 by VHF or HF radioteletype.

on 7 Noveniberit“wasdeoided.that all ABC txafficto and

shipswouldpassthroughLosAlamos. This was prescribedto simplify

the passingof classifiedmessag9s frommlliteryohe.nnelsto AM! ohannelsand

to providea centralpointof control. On 20 November 1947,a reque8twas

-1o-
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-

submittedto the ARK!fora leaeedllne fromLosA3amosto the Amy Commandand

AdminlgtratIve

ters,Presidio

tinuousoutlet

relaypoints.

Net (MAN) maJorteletyperelay tiationat SixthArmy Headquar-

of ~ Franoisoo.ThleIoirouitwas requiredto providea ocm-

for

The

b.

braffioto and fromt~e forwml area witha mlnlmumof

~otivatIon date was eet for 1 Maroh 1948.

syetem,LOEIAlamcm,

indioatortWPJ,

l?eletypeRoutingIndicators

To providefor properroutingof mee~ges in the ACAN

ae a tributaryof Presidio(TJW.P),was assignedthe routing

The routing indioatcarsassi~ed the threepri=ry ships

were to ohange86 they ohangedtheir looatIon.

Shipyardthe 100alrelay @tatIon (BWDK)was to

MoK3nley(,BWIXQl)by tie line,and mes~ges for

UBSAlbemarle

be relayedby

@fDKY)wouldbe relayedby hand

Durimgthe mmeme.ntto the

Whileat TerminalIslandXaval

be oonneotedto the UBS Mt.

the USS CurtisEI@KDKV) and

fromthe UBS Bit.MoKinley.

forwardarea metaaageswereto

PesrlHarbor(MI?),14thNavalDlstriot,to ?J6SMt. MoKlnley

(BHPD5)who wouldIn turn relayto the WSS Curtise(BHP3)D)and

(BH) . Mes=ges wereto be transferredfromthe ACAN By&em

or vioe verea,eitherovertle linebetweenPearlIiarbor(BHP)

Wafter (UEP)or overtie linebetweenPresidio(UUP)and 12th

(BWP)~ Fn3noiso0.

USS Albemarle

to !@vy eytiem

and Fort

X?amlDlstriot

Whilein the forwardarea,JointRelay Station,Eniwetok

(UHPJ)wouldservethe UBS Mt. Mflnl.ey(UEPJA)who wouldrelayto and Nom

the USS Curtiss(UHPJD)and U8S Albemarle(llHPJE).

The Ios A3amQs

Met of namesof all AU! personnel

teletypeoenter

on theL.V-4and

was to be furniehedwitha

W-5 BO meeeageeaddreeeed

I
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to individualsin the formrd area oouldbe properly addressedfor routing.

LosAlamosws to be notifiedin advanoe of exmt time to ohangeships’routing

indicators.

o. Cryptogmphio Systems

(1)

W. Moron, AM Seourity,

SIGIMC(one-time-tapesystem)

On 3 Z?ovember1947aftera diaoussionwithKr.

and Mr. W. R. Williams, MC Oommunloatktns, lt was

decidedto e~loy the one-time-tape(SIQNYY) oryptographiosystemfor oJAlBsi-

fiedmessaget~ffio betweenAl?Xactivitiesin the ~ited Statesand the

threeprimry ships.

of and had been using

quently,sometrained

able. Also SXXNYJ!is

This deoieionwas based on the faotthatAEO approved

SIGN3Tfor confidentialand seoretmesasgea;oonse-

personneland neoesea.ryequipmentwerealready avall-

one of the mostrapidand seoureoryptographiosystems.

On 4 Noveuiber1947,duringa oonferenoewithCom-

manderR, J. Sohmidtof JTF 7 (hmmunioation ~tiau, CormwxnderJams Har..

gmvesj LieutenantJ, M. Jonesand Mr. JohnKelly of the Departmentof the

Xfavy,it ma deoidedt~t three (3)SX3TOTequipmentswouldbe re@red on

eaohAV and five (~)SIQl!~equipmentson the AGC-7. This wrna.ldprovide

neoesmry coding facilitiesforR three-uaySX?lCll!oonferenoebetweenships.

One (1)SXM?(YJ!unit wouldbe used for on-linetransmittingto the othertwo

shipssimultaneouslyand the othertwo (2)SIQl~ unltausedto reoeiveon-

M.ne frcmneaohof the othershiys. The two (2)remaininguniteon the A(3C.7

oou.ldsimultaneouslybe used for off.llneenorypttug and deorypting other

mes~ges whilethe oonferenoewas in progress.

The SIGNYI!tapesrequiredfor messageencryption

aui oonferenoewere tiered m 20 Rovember1947

in the followingtable:

“12-

0 This requestis summfize~

I
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T .

Number Holder of

- Transmitting Tape

(1) 600 AQO-’7

(2) 600 AlT-b

(3) @o AT-5

(4) 200 LOEIAJamcm

(5) ~o W-7

(6) hOO LosA3amos

(7) ~o &?-4

(8) ho Los AlamoB

(9) w AV-5

6ystems(1)through(3]wereto be used for both

Holderof
Reoeivlng!NApe

AV-h and AV-5

ACM-7auuiAV-5

AGC-7 and AV-~

MU-7

LosALalM3s

AV-4

Los Alamoa

AT+

LosAlamos

three-=y oonferenoeand

classifiedmes~ges betweenships. f3ytietns(4)thr~ (9)were for use in

encryptingmes~ges olassifledSEOREl,CONFIDENIML or RIW’RNTED, both

Militaryand RestrictedIXMa,originatingon these shipsand addreesedto

AEO aotivitlesIn the tkxltedStatesor vioeversa. ~ suohM90~@S would

be deoryptedat Los Alamoeand reenoryptedIn propersystemfor rehy to the

addressee.The number

amountof traffioplus

systemwere orderedto

of tapesrequiredws based on an estlmte of the

a largeaifety mrgiao Half of the taues in eaoh

arriveby 15 February1948and the remainingMlf to

be deliveredby 1 Maroh 1948.

(2) SIQPIB

Smu$

(one-time-padsystem)

systemWS requestedfor use betweenEdgerton,

Germeshausen,and (3rier,IrAo.,(XX+),202 HoodBu.ihilng,Oambridge,lhs=ohusetts,

and Los Alamosand betweenEGG and AEC I&Ashington,slnoellW2had no way of

reoeivtngor sendingolasslfiedinfornutlmexoeptby oourier.

81GPIEsystemswerealso requestedfor use betweenLos

Alamosand NOL, Washington,D.C,,and betweenLos Alamoeand NRL, ~shhgton, D.O.

.
“13-
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They wereto be used for highpreoedenoe~ssages uhioh had to be sentduring

hoursvhenAXO I&ehingtonteletypeoenterwas O1OMXI.

d. TeletypeCommunicationCenters

(1) Hours of Opemtion

on 2 Deoenibar1947,Dr.

Mr. CarrollTyler,SantaFe DireotedOpwrations,

oenterbe pl.aoedcm a continuousoperationbasis

oompletion of Operationt3mdatone,

Fromansubmitteda requestto

that the Los A3smoateletype

effective 1 March 1948 until

On 15 January1948a requestums oubmittedto AEO

Wwlhgton, D.c s (Mr.Milool.mE ● IUtts,

Opemtions)forthe Whehingtonteletype

1800I.ooaltime,Mondaythrou@ fiid?ly.

Opemtion from0700to normalaftemoau

Direotor, Offloeof Adminitinxtive

oenterto remin open ilrom0600to

This requestwas laterclmngedto

oloslnghour slnoethe

overlapbetweenEnintok and AEO Washingtonj11.C., amountedto

Meo~@ transmissiontime was estiamtedto be a minimumof two

working-daytime

only‘twohours.

hours,thus all

mes~ges originatedat Enlwetokdurhg hours0800to 1700localtime wouldbe

relayedto AEO lbshlngtonby Los Alamosat ~00 WGehington,D.C. time and would

be deliveredto addresseeby ths the his offioeopened, Message~fromAM

Wimhix@on to the f~rd ar~ wouldbe relayedI!mmdiatelyby

sinoethey wouldbe opemting oontinuoualy.

SandiaBase teletypeoenter-s asked

eachrelaypoint

to mintaln

Opezatlnghours0600 - 1700 100altitlm,MondaythroughJ&May and 0600- uoo

m Mnlrday. Also, it was requedmd that the pxactloeof havingan operator

on 2k-hourodl be cmntfnuedso Los Alamoocoulddeliverurgentmes~ges dur~

off-dutyh,ours.

.14-
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(2) MeaSage &ndling Prooedure

Annex C to Test Direotor’sOpemtion Order l-~

prescribedthe messagehandllngproaedureforTG 7.1 ohsslfied messageson

thehV-4 and AV-5. The StaffOffioeon eaoh of these shipswas to be the

aoaountableoffioe. It wouldbe responsiblefor preparing neoesaary type-

writ ten oopiesof outgohg mes~ges fromthe orlglnator~s roughdraft,for

Mintainlnga reoeiptreoordof all euohme~sageedelivered,and for deliver-

hg messagesto the shipsKZL’UIOffioerfor encryptionafterauthorityfor

releasehad been ochalnedfromthe Test Direotoror SolentifioDireotoron

the AV-5, or the 3?irstAssitiant8oientiflo Direotoron the AV-4. The 61GTCYl?

(lffioerwas to encrypt the messageand then deorypthis enorypti~ to insure

that the messagewas oorrectlyenoryptedb6foresendingthe aoradbledtape to

the Ship’sCoumu.auioation WhvohOffioer(CWO)for transmission.Inoomingmes-

sageswereto be delivereddireotlyto the 8taffOffloeby the SIC2NYI’Offioer

as soonas the messagewas deorypted.The StaffOffioewouldaooountfor the

mes~ge and deliverthe neoessaryooplesto the addressees.The SIQJ!(XCOffioer

was to maintaina ooderoom file of militaryclassifiedmes~ges cnuy. All

oopiesof Restrictedkta messageswereto be deliveredto the StaffOffioe

Restrioted ~ta ControlOffioertsrepresentatIve for aooounting,distribution,

and filing.

Transmissionof TOP SEOREl!messagesby teletypebd

been requestedbut not yet approvedby the Commissionby the end of the plan-

ning stage. Thus, onlyRESKRIUIED,00M?IREXWIAL,and SWRl!Umesmges oould

be transmitted.To distinguishbetweenAE/iRestrlotedIkta messagesand non.

JU!ARestrictedIkta (MilitaryClassified)messages,it was

Restricted3Ma mes~ges Inoludein the text the statement

8triotedJZ2ta”.

-1~-

presoribedthatA&l

‘?l!hisis Al?ARe-

I
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(3) Ooordl=ti= tithTeletypeRelAyCentere

Startingearlyin December 1947,seveml vhit E were

mde to Loo Alamm to disoussdetailsof the wasage relayplan withMr.

RiohardL. Kennedy,Chiefof Communloations,and Mr. JamesA. Su@en, TrE@io

~ger. Addltionalpermnnel for 2&-houroperationhad been hiredand were

beingoleared. DuringinitIal operationsmany errorswereantioi~ted beoause

the new personnelhad to be tmlned On-the-dobby supervisors.It was deoided

that untilthe shipsreaohedEniwetolt,all messages

(FortShafter)wouldbe sentto AEC Wiishingtonand

Departmentfor relay.

on 26 February1948,sixth

forEnlwetok or &ndpiper

passedby handto the M=

Army telet~e relay oenter

at Presidioof San 3Pranoj.sooms visited. Cocmllnatimwae effeotedwith

I

I ColonelL. C, Parsons,SignalOffioer,SixthArmy and his Relay CenterOffioer,

CaptainRobertE. Mills. It -a deoidedthat in the eventthe leasedline from

LosAlamosfailed,PresidiowoulddeliverSUXINX’mee~ges by oommeroialTWX to

Los Alamos. However,sinoePresidiodid not have facilitiesfor receivingtape

on TWX, all outgoingmmages fromLosAlamoswouldbe routedthroughTerminal

Is- XavalShipyardteletypeoenterwhereTUX fkoilitieswureavailablefor

reoeivingtape transmissionO. Mr. Sugden,Tmffio lknagerat LosA1.amcw,waE

Informedof this deoisionby telephone.

On 1 and 2 B@roh 19~, Mr. L. A. Hopkins,en routeto

Iluiwetok,visitedlkthNavalDistrlotteletypeoenterat PearlHarborand dis-

oussedthe teletypemessageroutingwithLieute~t (!ommmderJ. L. Bishop.

~. TeohnloalNet

The

(10ohannelvoioe)

so-oalledTeohnloalNet, consistingof S3R-608

radio setsinstalledat the importantstationswithinthe

-16-
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Task Foroe

Task 11’oroe

Al@Rc -1

l?ettoa

General)

mentsof

&
was,until28 Ootober1947,consideredto be the priwaryint=-

volceoommunioation cystem. On this date,the deoisionto install

mdiotelephoneequipmenton the three-mainshipsreduoodthe Teobnloal

‘%aok-up“ ~at us. However, a oonferenoe with Colonel(laterBri@ier

P. T Cullenon 5 November1947 oonoernlng the oommunioation require-

the PhotographicGroup (W-7) indioatedthat this groupoouldbeet be

servedby inclusionof the phototowersIn thisnet. The TeohnloalNet was

then plannedas a pri=ry photo00MDuuloation networkand as a baok-upfor the

mdiotelephonesyetem.

Z&ch

oieB

each

s..
b.
o.
d.
e.
f.

::
i.
J*
k.

EXX1-608radio eet

The finalplan2oalledfor the followingetat ions:

[
AV-4 Flag Offioe)
AV-~ Flag Office)
AGC-7 (J-3and RadlologioalOffloes)
CVX-115(RadiologicalOffioe)
Lf2+l-~0and Lf3.f-378(CableShips)
LSD-19(BeatPoolBaee)
LCM (6) (TankControlBoat)

—

Eniwet ok
Parry
Zero Islande
PhotoTowers [

Engebi,Aomon,and Runlt)
Aomon,Runit,Aniyaanii,and the
COnl Head)

hae ten (10)pushbutton-oontrolledtransmittingfrequen-

and twenty (20)pushbutton-controlledreoeivingfrequencies(tworeoeivers,

havingten ohanmle). It was plannedthat each of the above etaticxmbe

assignedto one of eleven(lJ.) reoeivlng frequencies.This fiequenoywouldbe

set up on both reoetversand thereafternot ohanged. The transmitterwouldbe

set up on the remainingten (10)frequencies.If, for example,StationA

(aesignedfrequenoyNo. 1) desiredto oommunioatewith StationB (aeeigned

frequenoyNo. 2), StatIonA wouldpush the buttonon his transmittercorres-

pondingto frequencyNo. 2 and oallStationB. StationB, hearingStationA

‘See footnote,page7.

-17-

—

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



oallin& wouldpush the buttonm his transmitteroorrespondlng

No. 1, answerStationA and oommunloatlonwouldbe established.

to frequenoy

Other stations

in the Teoh Net oouldsimultaneouslyoarryon oonver=tionson theirassigned

frequencies.Sinoeelevm (11)frequencieswereto be used for seventeen(17)

otatione,tamelimltationswere Inherentb the net. These werereducedto a

minimumby aoeignlngall phutotowers,the two ISMa,and LCM (6)and Engebi>

and Aomonand Runitto cournonfrequencies.The phototowersand IfA!swere to

be ableto tmummlt on their own reoeivhg I?requenoiesplusnine (9)other

ohannels,thuB providingcommunioationbetweenphototowersand betweenWs~

but not betweenphototowersand LSMS. The lXM (6)and Engebioouldnot oom-

munioatsdirectQ, nor oouldAomon and Runlt. Withtheseexceptions>all

stationswereto be able to oommunioatewithall otherstationsIn the Technioal

Net.

5. RadiologicalNet

The Initialrequirementsfor the RadiologloalNet were dotar-

minedin a conferencewithColonelJ. P. Cooneyof the JTl?7 Staffand Commnder

I’.I. Winantof TG 7.6 on 6 Novetier1947. It was plannedto employtwelve (12)

RadlologloalSafety(Rad-Ssfe)pxrtiesafterthe shotto determinethe radlo-

logloalccmditioneon the Zero and nearbyied.ands.Thesepn%ies wouldalso

work in ooqjunotlauwiththe soientiffcpartiesreturningto the Zero Island

to oollectdata. It wEa deoidedto equipeachRad-=fe partywithan SCR-300

walkie-talkieto rmlntelncommunioation withtheirlandingboats. The messages

wouldbe re~yed fromthe bats by Navy-typeTCS radio sete to the radiological

centerscm the AGG-7and CVE-115.Two (2) speoialWR-608 oircuitswereto be

providedbattmenthe radiologloaloenters,and Teoh Net SOR-60813wwe to be

installedin =oh center. In addition,oommunioatiau was to be provided

-18-
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betweenthe mdiologioaloenters,helicopters,and a C-47 to be used for the

fit ial radiologicalsurveyimmediatelyfol..kntlngthe shot.

6. BlastNet

On 4 Novaiber1947,Dr. (3.X. Hartmnn of NUL stateda re@.re-

ment for a olearfrequenoyaaeignmentof 150 to 160 meeoyolea to be usedby

six (6)blasttelemete=x equipments.On 14 November1947,therewas a dis-

ousslonoonoerni.ngthe possibilityof emplofingsix (6)ohannelaIn the vioin-

ity of 80 ms~oyoles for the samepurpose. This ~s disooumged beoauseof’

poe~iblemutualInterferenoewiththe AN@RC-l radiotelephoneequipment. On

20 November,aftertalklngwithMr. P. E. Shaftarof NOL, it uas deoidedto

allooat e the band from

understandingthat the

band to avoidpossible

156to 180 megaoyoleafarblasttelemeteringwiththe

ocmoentrationwouldbe effeotedin the high end of the

interferencefromthe 100 to 156me~oyole VHF airoraf’t

band. Due to an oversight,no oonsideration was givenat this tims to possible

interferenoefrom%he Mark 111 Il?l?eqtipmentoperatIng throughoutthe -e of

157to 18’7me~oyoles.

on 16 Deoetier1947,I&, lkirtmannrequestedtwo (2)8CR-300

walkie-talkienets to aid in the installationand testingof MS blastmeas-

uringequipment.One net was to have eight (8)SOR-300aand the uther was to

havethirteen(13).

7. Radioohemi6tryNet

The oommunioation requirement

IAJ-2,uas workedout at severaloonferenoes

M. G. Bowman Of ~OS &hmos and ColonelR. G.

of the RadioohemistryGroup,

withDr. R. W. Spenoeand Dr.

Butlerof the MilitaryApplioa-

tionDivisiaaof the AtomioEnergyCommiseiau.The firstof thesewas held
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with Oolonel&tler on ~ Noveniber1947. Briefly,this groupplanuedto operate

a radio-controlledtank on the shutialandafter the test. The tank was to be

directed froma helicopter.A sparetmk wa~ to be carriedin a apeoial.ly

fittedICM (6). b casethe hel.loo@erfailed,a seoondhelicopterwouldbe

calledinto servioefromthe CVX-115. If the oontrolequipmentalso failedin

the seoondhelloopter,the tank oouldbe oontro~ed fromthe ICM wherethe

operatoroouldbe voicedlreotedfromthe helicopter.SCR-300walkie-talkie

Oommunicatimwas plamled

tank whiohwas locatedon

blast effeots. VHF mdio

betweenthe lXM and the partyrequiredto startthe

the Zero Islandand proteotedby a revetmentfromthe

was to be usedbetwqenthe I.CMthelicopters,and the

CVE-lJ~, The

technicalnet

8.

Group,W-3,

ILJMwas also to be equippedwithan SCR-608radio set in the

for genard Communication.

IfeutronW3t

The oormnunicationsrequiredby the Measurementof Neutrons

to aid h the inetallatIon and colleotion of ~mples fromtheir

wrtar and land cableswere determinedfromdiscussionswithMr. G. A. Linen-

bergerand 9r. W. E. Ogle commencing cm 5 January1948. At thistime they

plmned to eqployair-seareaoue boats (AVRS),helicopters,and one of the

IS cable ahlps du@ng the collectionoperation.VIE’radiooommunication

was to be usedbetweenthe AVRS) four (4)helicopters,IS, CVE-115,and AT-5.

Twelve (12)fKE1-300swereto be providedfor mlsoellfmeoususe.

9. Time

The

tiomDr. Fromanon

Sigrxdand EvaouationNet

requestfor a voicetiressl~l broadcastwas received

1 Novmber

formtill lfm,dstations,ships

originalplan wa6 to transmit

1947. The purposeof this brcadcastwas to in-

and aircraftof the exac~time of the teat. The

the voioesignalsfromthe AGC-7afterthey had
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been relayedfkcnnthe oontrolstationon Parry

syetem. This was laterohangedto a dlreotHB

station forreliabilityoonsideratione.

Iu&nd overthe radiotelephone

broadoaatfromthe oositrol

When It wm harriedan Q JanuaryJ@@ fhom Oaptain

O. H. Duerfeldt,UBN, of the Tack ForoeJ-3 8eotian,that two AVR air-seareeoue

boatswouldbe employedto evaouatethe f=l personnelfromthe Zero Xalxind,a

oommunioationolroultwas requestedbetweenthe two AVRS, the oontrolstatiaj

and theACC-7. This olroultwas to use Havy-typeTOS mdio setsand wouldshare

one of the frequenciesof the radiolo@oalnst slnoethe Ratl-rnfepersonn..U-

tended to use the

test.

St

AVRS In oon$motion withtheir surveypartiesonlyafterthe

wae pued to provideoommunioationto the finalpersonnel

on the Zero Iahnd by oanneotingtelephonesat the top of the tower,base of

the tower,and the timingstation in parallelto an unattendedAl?/@RO-lsystem

workingintothe Enlwetoktelephonewltchboard. The mmmunloationequtpuw+nt

left on the Is- was to be expendedat the time of the test.

‘“ !?&XX?l!@!%l

1. General

The oommunioattonesuppliedby JointTack ?’oroeSevenfor Opera-

tion Saadtionewere,in general,oonelderedexoel.lent.Most of the requirements

mimed &urlngthe phnning stagewereprovidedae the need arose.

Many of theseadditionalrequlrementa00uId havebeen anticipated

if moretime had been avai3ablefor plannlng. For example,the amountof radio-

telephone traf’flo was underestimatedby a faotorof abouttwo. The nadfotele-

typeAEIOmeseagetraffiowaeioverestimated by a fhutor of approximatelyten. The

followingtwo seotIonsdeeoribeIn detailthe radiotelephoneand teletypesyeteme
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lnelzadlngstatitiiosand analysieto 0XU3ble the d8alcPeurfJof some fhture,

mlmllarsystemto forma reaecmableeet~te of the volumeof telephoneand

teletypetrafi!lo.Two un@r obstaoleowere ovexooaeduringthe initialplume

of the qpemtion &age, Isok of provioueexperhnoeby ope=tors and msin-

temnce men was eventuallyoorreotedby on-the-$obtxaimingand speaialmhoola

am AN/!l’RC-lmint emnoe and teletgpemeseage~edure. Teohnioaldifficulties,

priru%rllyradiointerference,were overoomsby oondienableadditionalplandng

&d “out-and-try”.The Radio-Intercom(M@’)system,not ooveredin the follow-

ing secticms,providedmod servloeto the Test and the SoientifioDireotors,

their staffs,and the JTF 7 Generaland Fhg Offfoers. One additiaml statiau

f& ComEEUNIerW.nantof the RadiologicalTask Group on the CVE-115was added

to the net.

2. TelephoneSy6tem

a. Geneml

The telephonesystemprovidedexoellentoommni.mtionbe-

twsenthe t~.eemain uhlpsand the fivemain idmzds. It was consideredthe

prlumy i’eatureof *he mmmunloatlone 6y&em. hue to underedimting the amount

of tmf fio and mme teohnioal&ifftoultleg,olrouitswere many t imee busy or out

of servioe.All per~el, oivilian,Amy, Navy,and Air Foroe,however,agreed

that the operationwas oonslderablye~edited by the x%adlotelephoneoystem. It

Is eetltm,tedthatthis qystemreduoedthe teletypetraffioto and @om the USS

Albemarlealoneby somatwa mill.iaword~duringthe sixteenweeksof tb opera-

tion. & futureope~tlona of thistype, it is ertmng.lyrecommendedthat radjo-

telephaueservhe be providedbetweenimportantshipsand between ehipaaud

dmre, Shoretiatims shouldbe interoonneotedby telephoneosblesto reduce

the interferencewhiohin ~otioall.y tnev$ta?doin suaha lar~ inet.allatian.
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One d! the importantargumaxtsfor inoreaolngthe length of the planning uhe

Is to allowtime for ope.mtorand maintexnsnoeman tra~ on the new types of

equipmentthatare to be usedbeforethe openution starts..

the

me

b. Al@Rc -1 InetdLIAt ion ~

(1) Ciroulte

~= arrivalof the shipsat Eniwetokon 16 *rob 1948

radiotelephonesystemebetweenthe AGO-7and Xniwetok wereaotivatecl.It

itmnedlately discxweredthat,altbou@ the shipand shareeystemsworked

ad isfkaotorilyseqpately,the =rrlafjeof the two systems-s hampered by fre-

quenoyooordimtion and Interferenoeprobleme. The AV-5 prooeededImmediately

to anoh-ge off EngebiIelandand was tied in to tkt islandon one of the two

eyatemaprevlouelyusedbetweenEngebiand Enlwetok,when it was foundthatthe

18&mile range-s too greatfor the normalAQO-7 to AV-5 olroult, Uhen the

AGO-7 and AV-4 movedto hngebion 18 Maroh 19~, the AGO-7 to AV-5 aytiem=S

reeetabliehed,but the AGO-7to Enlwetokaystemefailed. These oiroultswere

reeetabliehedwhentheAGO-7 and Eniwetokinstalledverticallypolarizedbeam

ant emas and used frequenciesprovidinga minimumof titerferenoe.The atten-

tion of the CommunioationsOeotion -s soandireoted to the largeamountof

telephonetmffio betweenthe AV’s and Engebi (thefirstteet iehnd). Mmy

@f the oallswerenot getti~ throughthe ACC-7 (Washingtonexohange)and the

Enlwetok(Qarfieldexohange)switohboar~sdue to oirouitouagestionand teohnf-

Oal Ufflculties. Therefore,dix’eotoirouitswererequestedfkomthe AV-4 and

theAT-5to En@bi. One of the two ayetemabetweanthe tw AVIS was deacti-

vatedand, withan additiord OF-1 OarrlerBay proouredfromthe Army, an

AN/TRO-l~stem ws establfehedbetweenthe AV-5 and Xngebiwhiohprovidedtwo

dlreottelephoneohannelsbetweenthe awltohbawde. The AV-4 oirouitwas patohed
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-d theAQO-7and&dwwtOkewitohboards,thus provid~ one privateAV’~ to

Xngebteirouttthroughthreemale-relay oyutemo. The #*l over-all radSo-

tOlephanefJyetelnis shownm B’lgureXo● 1● The AV-9 te Bngehlsystemwas d.la-

oonttnuedat abaut1300 on X mlnua1 day. After the X-ny ohuta system-o

●stablinhedbetueentheAV+ and A@@n-BilJiri. The aeocandset of’AII?/@RO-l

adl CF-1 oarrierequipmentrequiredat Aornon-BilJlr3was one of thoseprevWUS-

ly used at Enlwetdc forthe systemto Engebi. The came prooedure mm followed

for the Yoke and Zebra,AV-5to Zero Ie.landaystema.After Zeb= days during

the roll-upperiod,two ohannelsweme~tohed fromthe AV-5 thro@ the MC-’?

to Eniwatok, One of theseWM patohedthro@ Enlwetokto ParryIelandwblle

the aeoondt~ted at the Enlwwtokmltohbmrd. One ohmnel fromthe AV-4

ma patohedthrou@ theAGO-7 to Xniwetok. Ae the chipsdepartedthe lagcm

m 2).-y 1948,the AGO-7to IkMretokeyetem.swmre &3aotivatedand two olroulta

aottvatedbetveen =oh of the three ships. This ~tiem, similarto that mea

on the voya~ to Eniwetok,oontlxmedin effeotuntilarrivalat OakJand,

Oallfornia.The epeohl radiotelephonenetwmk

porlodaiu deeoribedIn Paragmph 9, %, Y, and

(2) TeohnloalChanges

Tvo AUportantteohn$oal

telex ayutemafter arrl~l at Eniwetok. One

tired.ante~o batweenthe AGO-7andEnlwwtok.

nwhgingat anohar,It was neoemary to mintain

wed duringthe three orltloal

Z-lbyoculmunioaticm$’,

ohanges were made In the zzidio-

of theeewe the uee of direo-

KM.x.ioethe shipmu omstantly

tip’ a antexmaa polntlng@ Entwetokmine e@zlieen

aeomd O?mnga WMthe Iaubatitutsclnof OF-1 0a3?rier

00KAti$lUOUSmt oh tO keep

milesto the couth. The

equipmentforthe cl’-7

the

OQUIp?zE@n8ed ~ the systembetweentheAV-4 and the M30-~. In adUltlonto

the athaxitage of providingfourohannelaao oompared.to the one ohannelprovlcled

I
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I

by the CF-7,the CF-1 la oonsidemblymoreadaptableto ‘lllne-up”whentele-

phoneati teletypeare to be usedon the - radio system. F& i%t~e OPem-

tlons,all AN@Cl -1 systemsshouldbe InstalledvithOF-l oarrierequipments.

EitherTE-1 or OF-2 teletyye oarrler systems my be employwdin ooqlunotion

vlththe AN@RO-l/CF-loomb-t Im dependti on whetherone or fourduplex

teletypeoiroulte are required. Due to the extensiveuee of the mdiotelephone

~tiem on this Operat&on,it ie mmmmended that the Navy immediatelyundertake

the developmentof equipmentto providemdiotelephoneservioebakwean~@r

shipsand with similarequlpmat now ueed or under developmentby the Army and

Ah Foroe. The ability,especiallydur~ jointopemtions,to piok up an

offioetelephoneand to the desiredparty,whetherhe Ie on anothership

or at his ~ffioem shore,oannotbe overemphaeimd,

o. ZslandTelephaneInstallation

An extensiveftoldtelephoneinetal&Aionwas used by the

g-rs ~ the zero Itis dw~ the oondmotion phase. Ae coonae the

dltohesweredug for the lnstrumentatictnoablesand generalgmding oompleted,

the insbal.lationof the &M! telepho.nenetworkwae begun. Warly all telephones

were o~eot ed to the 1elandtit ohboardby wane of under~ound oable. It iS

belfevedthat most of theseundergroundtelephoneoableson the threeZero

Iohnda willbe useablefora futuretest. The onlynew requirementswere two

lZneefhm the top to the base of the Zero towerto aid in ope=tion of the

hoistsand the additianof a phoneat the 600-ft.station. ThiIEphone~s eon.

mootedal a partyline withtha @O-ft. station. The final“ZeroIsland00M.

UWnioattomnare Shownon l?igureRo. 4. Fourphoneswere provideclat the

timing utatiau so that CUMor more oouldbe sutw a a

to ~ Z@.andor to the otherZero Idande to provide

-e-
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oheokingthe underwateroablesused for the time fai@alEI.This systemUaEI@

used elnoe Mr. (?rier 1s group foundthat one of the tiubmrineoablepairs00uM

be used as a party line connecting the controlutatlonat ParryIslandwiththe

ti~ stati=s on all.threeZero Islands,thus providinga privatesystemfor

W-12. If periodiotestsare to‘beooniiuotcdat EniwetokAtoll. it ~s recom-

mendedthatunderwatertelephoneoablesbe laidbetweenthe importantislands.

Radiotelephoneequipmentmuld thenbe used to providecommunloationbetween

ships,betweenshipsand shure,and to ‘%aok-upMthe underwat= oable system.

A high-poweredpublioaddresssystemwouldhavebeen veryusefulon the test

Islandsto ~ge persons reoeivingoutsidetelephanecalls.

d.. ShipTelephoneInsta12ation

The automatio dial systemson the

vary m%tisfactoryserviceduringthis opemtion. The

threepriuary shipseve

primarybottleneckfor

the entiretelephonesystemWM the manualswltohboardson the AV-4,AV-~,and

the m-y . The number of telephoneohannelsbetweenshipsand betwesn ships.,

and tioreuas limitedby the numberof outsideline dropson these switohboard~.

Ae uas men-ttonedpreciously,the AV’s had fourdropsand the AN-7 ten. I?or-

mal.ly the Navy usesthe manu&lswitchbafisonly whenthe shipsare alongside

a pier,tyingthe ewitohboardto the sharestationtelephonesystemby means

of a oableoonneotionto the nearest availabletelephone#unotionbox on shore.

The AQC-7 systemaonaistedof three separateswitchboards,the or@inU four-

drOpboard,plus six-dropand two-dropbeardsInstalledat TerminalIsland.

Eueh line fromthe automxtio exobangeto the nmnualboardhad a separate nuniber;

ten ntaniberawere listedfor the switchboardon the AGC-7and

the two AV)S. Thus, if ons numberwas busy,a seoondnumber

On the AGO-7 dffferentnuniberswererequiredto be dialedto
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the ielandexchangesand to the AV exchangesoorrespondlngto the swltohbaard

to whichthe exchmges were oonneoted. In ofibrto relaya call from one of

the AV’s to Eniwskok,it ws neoemary for the opentor to reoeivethe call

on one switchboard,dial one of the numbersconnectedthroughthe autow?kic

excha~e to the atitohbcardoorreepondlngto the Enlwetok radioohannels,and

finallyplacethe callto the desiredlooatIon. In addltion,considerable

troublewas,encounteredwiththe ringingsystemsfnoethe EE-101ringersused

in oon$mction tith.theAN@RC-l systemwerenot designedto be employedwith

the ships~ switchboards.This meantthat the operatorsat timeshad consider-

able difficultycontactingthe deeiredexchangeeventhoughthe radio ayetems

were fundioningperfeotl.y.The AGC-7and AV-5 switchboardsused a oompli-

cated toggle-witoh systemratherthan the normalcord clrmxltsfoundon most

telephonewit chbcards. Thls methodis not consideredeatiafaotcry whena

largeamountof trafficis to be handledas on this operation. If the AV-4

and the AV-5 are to be used on futuretestsof this sort or on tactioalmis-

sionsinvolvlnggood communloations withe,shoreinstallation,it is stroagly

recommendedthat the presentwit chboardsbe replacedwith mo~ernmanual

boardshavingapproximateely twelvecord clrouits,twelveoutsidelinesoapatile

of beingoonneoted to the radiotelephonesystem,and at leastthlrteea lines

(onemorethan the numberof outsidelines)to the ship’sautomaticexchange.

These linesshouldterminateon a “line-finder”systemim the autoRM io ex-

changeso that onlyone numbermustbe dialedfor a ship’sphoneto be oon-

nectedto any of the linesto the manualswitchboard.The exaotnumberof

Mnes to be installedBhouldbe determinedby the

the oharaoterietiosof availableequipmemt. With

natureof the openstima and

trainedoperators,the extra
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line to the ship~sexohan~ couldbe usedto acceptrequestsfor callsto be

placedas soon as an outsidelineto the desiredlocationbecomesavailable.

e. TelephoneTraffioAnalysis

Throughoutthe entireoperationthe telephone8witchbQmd

operatorson the threeshlpawere

listedeachcallby hour withthe

the call was completed,llnebusy

for the twoAVS for the period20

requiredto keepa tmffio log. This log

originand destinationexchangesand whether

or out,or no answer. The data were analyzed

April through3 MY 1948. FigureNo, 2 shows

the “RadiotelephoneCallsPer Day” for the two ships. The numberindicatedis

the sum of the incomi~ and outgoingcallswhichwere dividedalmostequally.

Duringthe two weeks,theAV-5 handled1,850calls and theAV-h 1,418. This

averages132 callsper day for theAV-5 and 101 callsper day for theAV-4. If

it oan be assumedthat each call correspondsto two messagesand eaohmessagecon-

tainsapproximately100 words,the radiotelephonesystemreduoedthe amountof

messagetraffichandledby the AV-5 by 26,koowordsper day or an estimatedtwo

millionwordsfor the sixteenweeksof the operation.Proportionally,the tele-

phonesystemreducedtheAV-4 trafficby approximatelyone millionfivehundred

thousandwords. The ratiosof peak callsper day to averageand minimumto

averagefor theAV-5 were respectively1.24and 0.67. Correspondingfiguresfor

the AV-4

“Average

wouldbe

at about

were 1.42 and 0.43. FigureNo. 3 indicatesthe relationbetweenthe

RadiotelephoneCallsPer Hour”,and localtime

expeoted,the trafficpeaksocourfrom0800to

1300to lhOO b the afternoon.The peaksrise

for the two ships. As

1100 in the morningand

to approximately11$ of

the totalcallsper day or to about15 callsper hour

the AV-4. It was dur@ thesepeakperiodsthat most

reportedas busy to personaattemptingto placecalls
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two weeksstudied,theAV-5 had 81 outgoinglinebus~ reportsor 8.3$ of the

totalof outgoingOalls. The wrestoonditionocourredbetween1000and 1100 on

2 My 1948,when12 oallswere

down beoause the desiredlines

rule,shoe the largestnumber

two. in one oaae,14 outgoing

plaoedduringthe hourand 11 oal.lswereturned

werebusy. This was the exoeption rather than the

of “lfne-busys” during any other hourlyperiod was

oalls were handled during the hour with no reports

of “llne-busy”. Correspondingly,theAV-4 opemtors reportedonly 2.5% of the

outgofngoallsae “line-busy”.From thesedata,duringthe twe-weekperiod,It

appears that

fic hours on

operation of

for the peak

the AV-4 had ~tlsfactoryradiotelephoneservloe, Duringpeaktraf-

theAV-~, extraoutgoingolroultswouldhavebeen valuable, In an

this sort somecompromisemustbe madebetweendesigningthe system

or for the avemge load. Extreme- well-trainedoperatorscouldhave

alleviated the aftuation by taking orders for oalls to be placed when a Mne was

avaflable, similar to the system used by the telephone oompany. Also, a control

system oould have been instituted where authority was required from some deslgnated

offIclal before the opcx_atorwould be allowed to plaoe the call.

would have reduced the number of unnecessary oalls but it is not

when more severe oircult congestion exists than ooourred on this

This ktter system

recommendedexcept

operation.

A study was made during the week of

mine the destination and orfgln of oalls handled by the

summrized below:

Per Cent T=

36.9 122 U% Albemarle
41.3 137 W Mt. M&hiLey
9.7 32 Eniwetok
0.9 Runit
10.9 32 Aomon-BiiJiri*

0.3 1 Parry

20-26April 1948to deter-

AV-~. This study 16

From

U8
146

21

5:

Per Cent

34.7
42.8
6.3
0.0
16.2
0.0

-%
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Similar data ehouldhavebeen

need for speoialoiroulte.

3. TeletypeSyetem

amdyzed earlyin the operationto determinethe

a. Cirouitsand Installations

Teletypecommunicationby commercialTUX fromLoe Alamos

to the AGO-7 at TerminQ Islandwas quitesatisfhotory.This cirouitwas

entiselyland-llne.

On 29 February1948,the AGC-7and AV-4 sailedfor Pearl

Harbor;the AV-5 and Bairoko(CVE-115) followedon 1 March. Ratioteletype com-

municantIon withPearlHarbor(BHP)was establishedby the AGO-7accordingto

plan;VHF radioteletypeoommunlcation was establishedbetweenAGO-7and Av-kand

HF radioteletypecommunicationbetweenMC-7 and AV-5.

in advancethe exacttimeto changeroutingindicators.

On 1 lkwohthe leasedllne fromLos

San Francisco wa~ aotivatedo

Me~=gea

accordancewiththe teletype

were sat i sfactorily routed

Los Alamos was notified

Alamosto Presidioof

to the shipsat sea in

rout* plan. However,SIGIYYlsorambledtapeswere

reoeivedso badJy garbledthey oouldnot be deorypted. A “round-robin”test

message sent fromthe AGO-7 to Pearl Harbor to Fort Shafter to Presidio via

AOAN to 12th Naval District Ekn Franoiaco, to Pearl Harbor via Navy circuit and

baok to AGC-7Indlcatedthati@rbles were apparently ocourring in the Navy or

b “long ~~” oircuit from Ha-ii to San Franciaco. Shoe theArmy has used

SI@IUl!over itsACAN oirouitfor sometime and sincethe I?avydoesnot use

SXllYYl,it WiEJmspeoted thatthe diffioulty hy in the Navy oircuit. Presidio

relayoenterwas,therefore,requestedto routeall LotIAlamoatraffioover

AOAN to Fort Shafterfor relay. ThiB immediatelyolewredup muoh of the ~bli~.

-30-
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It was later learned at a conference with the Communication Office of lkth Naval

District at Pearl Harbor that the Navy circuit, Hawaii-San Francisco, was a

multiplex circuit and did not transmit spaces. For

scrambled tapes were garbled.

On arrival at Eniwetok the AV-5

this reason all sIG!WC

anchored off Engebi and the

ACC-7 and AV-4 anchored off Eniwetok, about l% miles from the AV-~ (see Figure

No. 6). At this distance the AN/T’RC-lVHF circuits went out.and EF had to be

used to maintain contact between the AGO-7 and AV-~. Also, whenthe AGC-7 and

Av-4 movedto a positionoffEngebi,AN/TRC-lVHF communicationbetweenthe

.KC-7and Enfwetok went out. VHF communication was re-established when a

—

creased to the point where teletype reoeption failed

stal-1.atlonof directional arrays, when ships were at

reoeiving and transmitting antennas, was it possible

completely.

anohor, and

to maintain

AN/TRC-1 communioation over dietanoea as gr=i as 18 miles.

Only by in-

by ~eparating

satiafactory

-31-

vertically polarized directional antenna army wa8

beamed at Eniwetok.

Due to the constantly changing

installed on the AGC-7 and

position of ships at sea

relative to each other, it was necessary that AN/TRC-l antennas be nondirec-

tional. For thiE reason vertical single element antennas were installed on the

three ships. On the AGC-7and AV-4, in parti.cular,the AN/TRC-ltransmittIng

and receivingantannasdid not have suffioientseparationto preventconsider.

able.interference.This made It necessaryto keep ~ti levelsquitelow. hm

the shipswere withinthreeor four@lea of eaohother,signalstrengthwas

greatenoughfor satisfactory communioatianat low sin levels;however,when

the shipswere separatedby greaterdistances,the signal-to-noiseratiode-

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



To providefor

and associatedteletypeequipment

someflexibilityin use of SUM!WIequipment

the Bureauof Shipshad oonnectedthe various

equipments into patch panel looated in the SIQML’ oode room and Radio I an all

three ships. This installati~permitted either on-llne or off-line operation

and some flexibility in the use of e@pment. However, the patoh panels proved

to be poorly oonstruoted and oaused a great deal of trouble. In seve~l in-

stanoes mistakes in wiring were enoountered suoh as reversed polarity on patoh

panel

delay

~aoks,eto. Also the wiring-S so oomplioatedthat muohunneoeseary

was expmieqoed in settingup oirouits. This

AQO-7. The experiencesof this

ehouldoperateoff-lineforall

oonferenoes.

operationindioated

mef3sagetraffio and

was espeoia~ true on the

that SI@CtCcoderooms

on-llneonly for teletype

b. CryptographioSystems

(1) SIQl!Ol(one-time-tapesystem)

(a) Procedure

Navy offiaer~who were to functionaa SIGTOT

oodlngoffloerson the three shipshad not reoelvedprevioustrainingin SIQIXll!

proceduresbeforereportingfor duty. Furthermore,oleuances werenot reoeived

for mny untilafterthe sailingdate.

olearedoffioersof JTF 7 Communioatican

Offioerson the AT-h and AT-5 to do the

This made it necemary for properly

Staffon the AGC-7and the Communloation

work of the SIQl!CtlOfficersuntiltheir

olearanoeswerereoeived. It also delayedon-the-~obtrainingof these offioers.

ManY Of the earlydiffioulties experienced.withSIQl!~wouldnot have ooourred

If all SIQIOIoffioersoouldhavebeen sentthrougha .Iointsohoolto learnthe

detaileof message

ing &irblea.

- —

enorypt ion, proper message prooedure,and method~ of break-

-32-
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=qBB
(b) SIC?l?OTConferences

Several test and two aotualSI(?lXYl!oonferenoee

wereoonduotedbetveenshipsen route. None of theseoonferenoesoouhtbe con-

sideredcompletelysuccessfulbeoaueeof oircuitdiffloultieeand =rbling.

The AEC SIQi’~instruotlonbook containe~no prooedurefor conferences,and

since no perwnnel abcard

standardprocedurehad to

SIGWP-3, whichomtained

had had previousSIGIUItrainingor experience,a non-

be devieed. LatertheArmy SIQIUIInstruotion Book,

the prooedure for two-way conferences, was obtained

fromJTF 7 Army SeourityAgent Representative. But the two-way conference pro-

cedure was not entirely adaptable to a three-way conference. After arrivalat

Eniwetok no further SIGT@’ conferences were oonducted betwean ships Ed.nceIt

was quite simple to assemblepersonnelfor oonferenoeson one of the ships.

(c) Garbles

The SIGT(Y-I’cryptographic sytiem is an

(teletype) system of random substitution.In enoryptlnga message,

froma transmitting key tape are mixedwith impulsesfromthe olear

electrical

impulses

text char-

acters to produce a scrambled ta]~e. In deoryptIng the scrambled tape, impulses

from its charactersare mixed wStn impulsesfroman identloalreoeivingkey tape

to producethe origins.~cleartext lettersor obaraotera. If, In the prooessof

relayingthe scrambledt.zgefromoriginator’stelet~e oenterto addressee’s

%elet~e center, oharactwcs are lost or @ined or individualcharactersare

changed,the messagebecomesgwbled; that is, it oannotbe decryptedauto-

maticallyso that it exactlyreproduoesthe originalolearteti.

oircuit

prevent

During the early stages of the operationphase,

oonditions and equipment adjustment were not sufficientlyreliable to

exoessive @rbling. Over 5C9$of both outgoingand incomingAEC SIQl?@!

“33”
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messages were -bled seriously.Single-letter@rblee usuallyresultedcmly

in mlsspe3J.edwordsand seldomrequireda mes~ge rerun. Messagesoontatzslng

&rbles causedby the lossor @in of ten or lessoharaotersoouldusuaX1.ybe

brokenin an hour or two. Messagesso badly &rbled they oouldnot be decrypted

requiredthata servicemessagebe sent,requestingretransmissionof the

scrambledtape (rerun)by one or morerelaypoints,or re-encryption of the

Origimxtingstation. This oauaeddelaysof from severalhoursto two or three

days.

In an effortto determinethe sourceof garbling,

Los Alamos Traffic Manager sent test soranibledtape messages to the relay

statIons and AV-k andAV-5, with instructionsto returnthe sonmbled tape. The

results of thesetestswere rather inconclusivebut indicatedthat fewer&?mbleO

were occurring between Fort Shafter

cuits and teletype centers.

For a

and Los AJ.amoBthan in the forward area oir-

period of one week 6-13April, scrambled

tapestransmltted by the AV-5 to

were collected and compared with

Relay Station at Eniwetok. This

Los Alamos and reoeivedby AV-5 fromLosAlamos

the tapes as reoeivedby AGO-7and the Joint

cornpariscmindicatedthat about 20$ of the out-

going SI@XYl messages il?omthe AV-~ to Los JUamos were garbled when received by

Eniwtok; however, only 5? were @rbled beyond decryption. About an equal per-

centage of incoming messages were garbled between Eniwetok and the AV-5 but

OnlY 3* beyond decryption. This inforaaticm was submitted to Communloation

Officer JTF 7 with a request that greater efforts be nnde to improve reliabilityy

of local radioteletype circuits.

During the week 2-8My, of the 61 mes~ges

receivedby AV-4, AV.5, and AGC-7 fromLosAlamos,only one was garbledbeyond

— —
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m
decry@ Ion. Improved oirouits and eweri.ence of SIGJ!CYIofficers kid greatly

deoreasedthe difficulty with @rbles in

beglnnfng of the operatim phase.

AXC SICIKYI’

comparison with the difficultlea at the

tape segment usage (see Figures 8, 10,

and 11) was mnaiderably lees than anticipated. The USS Albemarle (AV-5) was

the greatest consumer but used only sli@t ly more than l@ of the tapes ordered

for use with Los AMMOS.

(2) S3MEA (Navy E(X4)

SIGABA is an electrical cryptographlc uachiue used by

the Army, Navy, and Air Forces for encryption of messages classified as high as

TOP SECRET. On 24 March 1948, a request was submitted to Communication Officer

JTl!’7 to provide Los Alamos with SKX.EM and Joint systems. Since Los AMUOS

held no joint cryptographic system, it had to send all classified messages

addressed to Sandpipe.-~JTF 7 Headquarters at Fort Shafter, Hawaii) or Eniwetok

(when ships were not there) back to MC Washington to be passed by hand to the

I&m Department for entry-ptIon and relay.

delivery of such messages aud could have

equipped tith SIGMA and Joint sy6tems.

!L’Mscaused considemble delay in

been avoided if Los Alamos had teen

SIGABA was to be used only for encryp-

tion of non-AEA Restricted Data mes~ges. At the time of writing this report

no answer had been received to this request.

Sinoe sIQKBA mes-ges are encrypted into five letter

groups, it is much simpler for a teletypewriter operator to determine when ad

where a garble ocours than in a SIQTOT scrambled tape. Consequently, he can

ask for the necessary correction (Rerun) immediately, whereas, with SX3TOT

scrauibledtape, &rbles often cannot be detected until an effort 1s ‘madeto

decrypt the message. Also, SIGABA messages are less easily @rbled to the
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ert ant

mended

Alamos

that the message cannot be decrypted. For these reasons it is reoom-

that in any future operation SIGABA and 3oint systems be furnfshed LOS

for use as mentfoned above and as ELbaok-up for SIQIWC.

(3) SIGPIE (one-time-pad systen$

On 31 March, KEC issued GM 74 whioh approved the use

of SIGPIE for the enoryption of TOP SECRET Restricted Ikta messages to be trans-

mitted by teletype to and Worn the forward area. In accordance with this

8uthOritySIGPIEsystems nre fund shed to the Test Director (CTG 7.1) on the

AV-5 for use

Syetems were

use was seen

qystems were

in sending such messages to Los Alamos and AEC, Wshington.
,

also furtished

since all such

returned.

c. Teletype

the AGC-7and AT-4

messages had to be

Procedure

but no requirementfor their

authentioatedby CIG 7.1, These

(1) Message Heading Procedwe

Los A.lamesteletype center experienced oonsidemble

&ifficulty with teletype prooedure because it was required to use both the Joint

Army--Navy-AirForce Procedure (JointTape Relay Prooedure, JXNP 127) and AIXl

procedure. The AEC proceduxe is desi~ed for TWX use where direct oonnection is

made between the

exterrxilheading

Only an interrtal

originating station

in clear text other

heading (enorypted)

and addresseestation; consequently, no

than the oryptographic heading is used.

is used by AEC. On the uther hand JAIVPM

presorlbes the use of an exbernal heading employing routing indioat ors. No

internal heading procedure is prescribed in JANP 3.27since all the neoeseary

routing instructIuna are oontained in the external heading. This made it neoes-

sary for

relaying

Los Ahmos SI(31U!

messages from A2C

code room personnel to change

olxinnelsto military oharmel~

-36-
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An attemptwas muleto deoreasethe work of Los AlamosI

by havingthe sh.lpeuse bothan external and internal heading. This also was

cxmfuslng sinoe it requiredthe shipu*O use one headingprocedurefor messages

to’ Los Alamosand another for messages to milit~y addressees. No completely

satisfaotory solution to this problemwas foundduringthe periodof Operation

%andstone.Eowaver;in any operationsuoh as this where different procedures

are used,it is apparentthata transitionpoint,suohas Los Alamos,must exist

and must have personnel tmined in both

aiently make the neoessary ohanges from

(2) GM 74

proceduresso they can easilyand effi-

ons procedureto the other,

WhenGM 74 lecams effeotive on 31 March,it was apparent

that its provision8pertainingto CONTIIENlIAL and &EORIII!messagesotherthanRe-

strloted Ikta messages @arts I and II) oouldnot be appliedto JTF 7, and the

instruotionsre~rdlng TOP SEOREImilitarynon-AEARestrioted Data messages

(PartIII) oouldbe followedby onlyTG 7.1. Authoritywas obtainedfromAEO

(W. Del Genlo)by Mr. W. Mom (AECseourityRepresentativeon JTF 7 &itaff) for

JTF 7 to ignorethoseprovisionsof GM 74 whiohwere in conflictwiththe mili-

taryproceduresfor handlingmilitaryokssified mSSeagSS. RestrictedData ms~-

eagesand TOP SEORE1’militarymessagesaddressedtu AEO addresseeswere handled

by TG 7.1 in aooordanoewithGM 74.

GM 74 mikesno ditiinotionbetweenAEA Restrictedlkta

messagesand non= RestrictedData msssageaexceptin the olassificatimof

TOI?SEORET. The Seourity Annex to JTF 7 FieldOrder No. 1 speoifies, in effeot,

that all Restricted Data messagestill contaixathe statement“Thisis AXA Re-

stricted~ta’f In the text of the meesage. For ~ointoperationssuohas Opera.

tion Sandstoneit is importantthat GM 74 speoifythatall Restricted Data mes-

~ges be deai~ted as suohso the militarycan handlesuoh messages in aooox+-

anoe withAEO 6eourity instruotions.

-37-
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d. Teletype Traffic hlysls (see Fiwes 7 to 14 incl”)

(1) Mesmge Tmffio

Figures 7 and 9 showthe numberof wordsper week (of

SUXXYI’messages) sent between the ships and Los Akmoe during the period 15

ruary to 15 my 1948. This does not include clear text messages which were

estimated to be less than 10 to 15$ of the total traffio. The incoting and

Feb-

out-

going word count was very closely balanoed vith 58,937words sent from Loa AIAmoEI

to the ships and 59,059words originated on the ships for Los Alamos dur~this

period. The peak of the incoming traffio l=d was about 7,600words per week and

ocourred in the

7,500 words per

about twice the

week of 18-24 April 1948. ‘l’heoutgoing peak was approxfmtely

week during the period 25 April to lMY 1948. TheAV-5 handled

AEO traffic of the Av-4 and AGC-7 together. The latter two

ships’AEC traffio loadwas approxirmtely equal.

Figures 8 and 10 show the weekly oonsumptioa of SIQJXYT

tape segments correspondingto the word count statisties of Figures 7 and 9.

Each roll of

divided’tito

A summry of

SIGIYYTtape contains 10,000 Baudot (teletype) characters and is

30 segments, thus eaoh tape segment contains about 333 characters.

the SICXIXYl!tape se@nent usage is shown below:

AV-4 Transmitting
AT-4 Receiving

AV-5 Transmitting
AV-~ Receiving

AGC-7 Transmittfng
AGC-7 Receiving

*15 Februarythrough

TA2E & USAGEWITHms AIAMos

Ordered
Tapes Segments SegmentsUsed* Per Cent Used

400
400

400
400

200
200

15my 1948.

12,000 234 1.95
u, 000 282 2.35

12,000 1,172 ;.;:
12,000 1,180 .

6,000 296 b.93
6,000 210 3.50

-38-
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This I.nfcmmati.on oan be used in

minethe averagenuriiberof tert

oonjunotionwiththe word oountdatato deter-

wordeper tape segment. The AV-5 statistics

lndioate thatapproxi~tely 33 text wordeper SI@l?~tape segmentoan be used

as a basis for orderingSIGT02tapeswhenplanningfutureopemtIons of this

type. This figureinoludesoodedaddresseeand tape segmentsaooidentlvde-

stroyedas wellas the unusedportionsof the individualsegments.

FigureNo. 11 illustratesthe SIC?TCYItape segmentu~ge

betweenships. Most of thesesegmentswereused duringthe week of 7-13Mmoh

194.8,forthe teletyyetest and aotualoonferenoeswhilethe shipewere en route

to Eniwetok. Sinoe no such conferences were oonduoted thereafter, cmly a very

smallf’zaotlonof the tapeson handwereused. The suml.1amountof tmfffo

betweensh~pswas due to the extensiveuse of the radiotelephonesystem, the

GuardMail system,and the readilyavailablebmt transportatIon.

FigureNo. 12 showsthe word countper week of inooming

and outgoingtraff10 handledby LosA1.amos.Duringthe period29 Februaryto 15

May 1948, 885 messages with 94,853wordsof outgoingand 817 messageswith 93,105.

wordsof Incoming traI’f10 paseed through the Los Alamos teletype center. Eaoh

message averaged about 110 words. From 21 Aprilto 17 May 1948,Los AJ.amos

handled11 incomingand 9 outgoingmessagesto Mr. GrierQshems offioein Cam-

bridge,I@s~ohusetts. Duringthe period1 l&rohto 15 I&y 1948,252 mesrn~s

were sentto and 235 messageswerereoeivedf!romAEC, Wshingta. Also, ~ mes-

sageswere sentto SandiaBaee and ~ mes~ges reoeivedfromEkmdiaBase during

thls period.

(2) ReJayTime

Figures13 and 14 showthe distributionof the time

requiredto relaymes~gee betweenthe shipsand Los Alamos. The rehy tlme

“39”
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plottedis the diffwenoebetweenthe messageIhteTime Group (DIG)and the the

the oodedmessagewae receivedby the teletypeoperator at the addressee6tatiQn.

Figure No. 13,baeed on 29.5 messages sent from Los A1.amosto the ships duri~

the period 17 Maroh to 2 May 1948, shows that half of the Routine SIUIOT mss-

sages were reoeived in less than 3+ hours. Ehlf of the Priority messages and

half of the Operational Priority messages arrived in less than 3 hours and @

hours respeotive~y. Figure No. 14, based on m messages sent from the ships

to Los Alamos during the period 21 April to 17 hhy 1948, shows that the rehy

time mode for Routine massages ooo~ed between ~ and 3 hours, while the mode

for priority messages ooourred betwem 2 and ~ hours. The three Operational

Priarity messages sent during this period arrived at Los Alamos

1* hours after the Date Time Group was assigned to the messages

The data indioate that messages were relayed to Los Ahms in

one-halfhour lesstime tban that required for messages sent to

between 1 and

on the ships.

approximately

the forward a=,

The only pro~eoted explanation for this is that the date for the relay time to

Los Alamos was analyzed only during the last four weeks of &he operation and tmy

represent an improvement in the over-all operation of the teletype message relay

system.

(3) Leased Line Traffic

The Leased line from the

Los Alamos was in servioefkom1 March 1948until

Presidio of San Itranoiscoto
,

the ships returned to the

UnitedStatesat Oakland,California on 4 June 1948, The cost of thie facility

was quoted aa $1,601.13 per math with a $30.00 nonrecurringinstallationobarge.

There was no term3mationoharge. Thus,the totalcost of this serviceWE

approximately

120,000 words

$5,100. Duringthe period1 Marohto 15 May 1948,

Wererelayedoverthis line. The costper word is

-40-
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aboutthreeoente(3#)as oomparedtoan estimated.TUK ooet of one oezat(1#)

per word. The llnewas out of eervloea totalof about24 hoursor lessthan

1* of the time. The employmentof this ha6ed line is believedto be jutiiffed

by the reliabilityas wella~ time-~vlngadvantagesovernorrmlTWX servloe.

4. TeohnloalNet

The etationsin the so-oalledTednloal Net are indioatedon

FigureNo. 15. The equipmentlnstaldationeon the ehlpswere oompletedand

teetedbeforethe convoydepartedforEniwetok. @on arrivalof the Task I’oroe,

the shoreand ICM (6)Tank ControlBoat stationswere installedwith SOR-608

radio Beta providedby the Navy. The original11 ohannelplan soonprovedto

be unworkble due to mutualInterferencewiththe 10 meteramt eur band and

otherservloes.A fourohannelsystemwas Institutedas follows:

ChannelNo. Frequenoy Stations

1 27.6 AGO-7, AV-4,AV-5, CVE-115

2 W*9 Engebi,Aomon,RunIt,LCM (6)

3 30.1 L~ &O &

4 30.4 All photo

The Teoh Net ws extensively used, primarilyby the

378,Eniwetok, MD-19

tower8,Parry

PhotographloGroup,but also

by personnelin theAVSt StaffOffioes. In mmy oasesuhenthe radiotelephone

eyetemwas busy or out of eervioe,oommunioationwas euocessfuloverthis

faoility. ConsiderableInterferencereeulted fromthe operationof thia net.

It was mostnotto~ble as thirdharmonio radiationintothe 70 to 100Mos

radiotelephoneband. It is recommendedthat on futureope=tionB a Blmilar

net be plannedbut usingdlfferentequipment,prefe~bly on higherfrequenoiea

than thoseueed f= this operation.

tion sinoeit was foundthat fXIR-300

~Ortyto fifty&fos fs worthy Of o~ldera-

walkle-talkles,withaboutone-halfnatt

-41-
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transmitters with the employment of high antemas operating in this range would

provld.efairlyreliableocmmunicationthroughoutthe lagoon.

5. Radlolo@oalNet

The RadiologicalNet illutirated an FigureNo. 16 ~ve very

reliableservloeduringthe operation.Extensiveoommunioationma oarriedout

betwwm the radiologicaloanters on theAGG-7and CVE-115ainoethe OVB-115was

ncrtInoludedin the radiotelephonenet. AddltionalTOS radio ●ats were in-

stalledin landingboats whiohprecededthe shipsreturningto=rda the Teat

Islandafterthe shotand alao In a proteotedenolosurenear the tank dugout

to providedireotoommunioatlanbetweenthe radiologloalpersonnelreturning

to the Test Islandand the two radiologloaloenters.

6. mast Net

The lXX-300walkie-talkie=&lo setsallooatedto the Blast Group

wereprimrlly usedto provideoommunioatlon betweenthe Zero Iti and the

bkst telemeteringstationon ParryIsknd to afd in liningup the telemetering

t~emitt era and reoeivers. As was brieflymentionedunderthe planuingfige,

nn oonsideration was givento possibleinterference from theArmed Foroes’IIT

equipmentwiththe 156to 180Mm telemeterlngband. Arrangementa were made

forall unusedllT equipmentand all @mxlng tmsmmittersto be sealedfor the

durationof the Opemticm. All IFF equip-t in use was tnrnedoft from XKIIMe

30 tinutesto plus5 mtnutee. IVoknowninterferenceuaa reoeivedfromthis

eouroe, On the nightof X tinua1, the telemeteringstationreportedatr~

lnterferenoeon one of the six fkeQuenoios.The interferingi&anemitterme

identifiedas an A@!RO-1 on the AV-3 operatingon ~ ltos.This transmitter,

whiohprovidedxadlutahphoneoommunioation wlbhthe AV-4 waa sihnoed on

X -US 1, X, Y mlnua1, ?, Z minus2, and Z daye,and no furtherinterference

uas reported.

-42-
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7. RadiochemitiryNet

The communicationsusedby the Rad$oohmietryGroup,IAJ-2J

differedonly slf@tly fromthe originalplan desoribedin Seotion111,Para-

graph7j in thata smallboat wis not requiredto ferrypersonnelashorefrom

the

The

KM (6) sincethe

systemas used is

8. Neutron

landingoral% oouldbeaohdtrectlyon the ZeroIslxii.

illustratedon FigureNo. 17, .

Net

The Measurementof NeutronsGroup,IAJ-3,used essentiallythe

systemdlsoussedpreviouslyin SectionIII,Pangmph 8, and shownon Figure

No. 18. The use of the LEN cableshipswas eliminatedfromthe operationd.noe

colleotion of the wateroablesamplescouldbe madeby SWU2 boats. Dlreot

walkie-talkiecommunioation was yrovidedbetweenthe smallboatsused during

the sampleinstallationoperationand theAV-5.

9. x, Y, and Z-rely Comlmlnioations

The speoialoommunioations set up forthe o.rltioaltimeeare

i~ustratedon FigureNo. 19. ‘l?hefacilitiesmay be dividedinto five

categaries:

I

1) Three-wayradiotelephone
2) ‘limeslgualsbroadcast
3) 4VR oommunloatiau13
4) SCR-300net
5) Norml oommunfoation qwtem

a. Three-WayRadiotelephone

Thi8 eystemwas aotivatedat about 1330cm D minus1 and

oontinuedin use untilabout0900 on D day. It oonsistealessentiallyof

AN/TP.C-lsyetemsat the ZeroIsland,AGC-7,and ParryIS3JXKIall oonnectedto

a patoh or controlIxxmdat the YHF buildingon Eniwetak. Whenthe AT-5 scoured

its Zero Islandratiotelephonesystemat aboutXYXl on D minus1, the Zero Island

\
-&j3
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AN@C-l with associatedCF-1 carrierequipment-S

Eniwetok,thus wdclnga totalof two Zero Islandto

telephoneservicewas maintainedon the Zero 1-

leftthe islandat 0200 on D daY. JM Eniwtok, me

set up in a systemwith

Eniwetok systems. Norml

unt11 the last personnel

okmnel from eaoh of these

systemswas oonneotedto dropson a BIL72 stitohboard.Also conneotedto this

controlboardwere one ohannelfromeach of the two Enlwetok to AQC-7 systems,

one

two

the

ohannelfromeach of the two Enlwetokto Parry Island systems, me of the

Eniwetokto ParryIslandcontrolstationsulmrwinecables,and cme lineto

=In Eniwetak switchbcard. The oontrolboardoperatorwas responsiblefor

patohlngin any desiredtwo- or three-waycircuitsand for teh Ing all oirouits
!!

everyhalf hour. On the flagbrid~ of theAGC-7 (headquartersof the Test and

SoientifioDireotorson O minus1 and D days)were locatedtwo EE-8Atelephones

conneotdldirectlyto the two speoialcfrouita to the

These ohannelawere,of course,disconnectedfromthe

At the ParryIslandcontrolstation,threelineswere

Rxlwetokoontrolboard.

AGO-7 Ship switohbcard.

providedto the Parry

Islandtelephoneswitohboard,and two submmine oablesto Eniwetok. Oue of

theeewent direotlyto the Eniwetokcontrolboard for use if the two JU?/TRC-l

oiroultsehouldbeoomenoisyor fail. The secondoablecirouit ns used to

providething signalsfor the TitzwilliamPro,jeotpersonneloperatingspeoial

CW tzansmittarsat Eniwetok. Normaltelephoneservicewas maintainedoon-

ti.nuouslyon ParryIzdaudexceptthat the two specialohannelsto the Eniwetok

ooxxtrol boardwerereservedexclusivelyfor the use of the cxxitrolstationper-

sonnel. The duplicationof theseand the otherfacilitieswas re~ulredto in-

surereliableoomunicationsduringthe oriticalperiodsslnoethe ,Scientifio

Direotorstatedthat the test wouldbe postponedif vitaloommurucations sheuld

i%il. At aboutH hour minus30 minutes,the bestAGO-7to lhiwetokand Enlwetok

-44-
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to Parryoirouitswereohosenand the correspondingEE-&Atelephoneon the fbg

bridgewas movedto the looaticmohosenby the Test and ScientificDirectws

fortheirviewingpoint. Fromthistium unttl abuutE plus 15 mlnutes a oon-

tfnuousoirouitwe maintainedto the PazTyIs.landcontrolstation. Ringing

was not necessaryslnoeboth phoneswere guardedoo.ntlnuou~duringthis

period. At

on the Zero

Some of the

the time of the shot,the

Islandwe expended.All

@quipmentwaa salvagedon

communioationsequipmentwhlohwas left

equipmentou the X-raytest was destroyed.

the Yoke test where the oommunioatione

buildingwas more distantfromthe Zero tower,and was used on Runit for the

Zebm test.

b.

oontrolstatIon

minus one hour,

twentyjand ten

on

at

Time SignalEJBroadoast

VoioeTime Signalswere?mczadoastedfromthe Parry Id.and

JTF 7 (%annelNo. 707 (3,000ko). They werelnxmmulttedat

minusthirty,ten,and one minutes,and at minusthirty,

eeoonde.A test broadoastwas madepreoedlngthe minusone

hour EJfgaalto allowtims for finalad$xjtmentof all receivers.Thle test

was acknowledgedfromtheAGC-7 fkg bridgeon (.hnnelNo. 718D. Two SC.R-543

mdio setswere installedon the roof of the controlstation. One antennawaa

wetlwith

mitterif

by VHF at

monitored

the AQO-7

a dotiblethrow switohto allowrapidtransferto the seoondtrans-

the priumrytransmitterhad fiiled. The signalswere voioerelayed

the cmmbatInformtion oenteron the AO(Y-7,The broadoatiewere

on all shipsand airoraft. Arrangemente were mde so that if either

or the Fitzwllliampersonnel

the sigmls, the oontrolstationwould

simultaneousbrcadoastison OhannelsNo.

on Eniwetokobservedany attemptto Jam

be immediatelynotifiedand wouldmke

7q and 718D (3,000and 5,545ko).
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o. AVR Oommunioatlone

Threeradioohannelewereprovidedfromthe flagbridgeof

the MO-7 to the two air-searesoueba%t~ (AVRS)ueedto evaouatethe fbl

personnel from the ZeroIsland.Two of these,CMmnels No. 7180 and 718D =

5,=W and 5,545kc,

monltoringspeakex’e

ohannds on eaoh Of

ualkle-talkiera~lo

wereoontroUed from remote positionunits (RE’Us)with

on the MO-7, Two Navy type TCM mdioe were used on these

the AVRS. The thirdohannelwas providedby --300

setsoperatingon ChannelNo. 4151F(47.0m). Duringthe

finalhigh speednightAVR run fromthe ZeroIehnd to ParryIsbnd akng s

ooume unrkedby lightedbuoys,positIonreporte wereurideto the flagbridge

simultaneouslyon 5,545ks and 47.0 mo. Theseduplioatefiollitle~were in-

stalledafteroommunioatlonafhiledoa PX day momlng when the TC8 reoeiver

on oneof the AVRe wae aooitlentlydetunedwhen one of the partywas thrown

a@net the set duringthe hl~ speedrun. All oommunloationsequipmentaboard

theAl?i?swas thoroughlyoheokedunderoperatingoanditionstwo or threedays

beforeeaohtest. This finalAVR run ma the most oritioaltime for the oom-

munloationssystemduringthe entireoperation.Two TOS setu were installed

insidethe oontrolstationto provideemergenoyoommunioatlonwiththe AGO-7

flagbridgeon 5,545and 5,~ ka In

With the singleexoeption of the AvR

easethe zadlotelephone

Inoidenton RX day,all

eystemfailed.

Dminusland D

dayOommunlcat$ons

d.

wareexoel.lent.

SER-300Net

ACM-7 fmg bridge,

In atldltlonto the SCR-300Busedbetween

these setswarealso eqployedbetweenthe

the Al?Raand the

AVRE and the I&V%

usedbeforeand afterthe test to transportpersonnelbetveentheAw@ andthe

zero Island.Duringthe finalpreparationfor the Ehgebiand Aomm teststhe

-46-

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



AVRs oouldnot dookat the island. Consequently,one of the SJR-300Swas

employedto oommunl~te with theAVRS fromthe beach. Fhshlight slgwilswere

usedto indioatethat oommunioationwaa doaired. This wd.kie-talkiesystem

alsoprovidedemergencycommunioatlone betweanthe ZeroIelandand the AQO-7

by relayingmemages throughtheAVRS in the eventthat the radiotelephone

systemfailed. Since,whennot aotuallyunderKY, the &9R radioswere

scouredto savebatterypower,it waa possibleto re-establishoomnmnioations

to theMO-7, as was requiredin one ease,by callingby zmilotelephonefrom

theAGO-7 to the Zero Iskwi beaoh,attmcting the attentionof theAVR by

fbehlight,and thm directingthe AVR by SOR-300fromthe beachto guardthe

5,545 ko dumnel tiothe AGC-7

e. lhrmalCommunioation System

Inaot%ras wae possible,norud oommuni-tionawere main-

tained

to the

sonnel

on D minus1 and D daysbetweenall mnned boat Ions. Commuuloations

phototowersand the unwed Zero Islandswere securedas the lastper-

were evaouated.The SOR-608teohnioalnet radio set an the Test Island

was maintainedin operationfor emergencyuse and nas expendedat the time of

the ehot. However,use of the technioalnet duringthe critioalperiodswas

rerluoedto a mlnimutnto avoid ‘unnecessaryinterferencewith othereystemsj

particularlywiththe radiotelephone.As vas inentionedpreviously,the AV-4

to AV-5 zadiutelephonesystemwas scouredto preventInterferencewith the

bkst telemeterlngequipment.Telephoneservicebetweenthe two shipswas

proviaedby reky t&rou@ the A(W-7. The ship’stelephoneon the A@ -7 flag

bridgewas extenstvei!iyUeeaby the Test and ScientificDirectorsto reoeive

finalstatusreportson the various

tihefinalpzeparatiom,in codejto

9

experimentsand to reportthe progressof

personnelon the AVS.

,47.
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f. Comments

A considerablequantity

destroyedon the Test Islandat the time of

systemswithCF-1 carrierbays,a SC!R-608,

of communicantIons equipmentwas

the shot. Two completeAJJ/TRC-l

severalBD-72 telephonestitoh-

boards,and manyEE-8t4telephoneswere expended.Althoughthis equipmenthad

been in oonstantuse for seven?dmonthsunder severetropioalconditions,it

oouldhavebeen reconditioned.The only Justificationfor this expenditure

was the requirementfor extremelyreliableflexiblecommunicationsduringthe

oriticalperiod. It is recommendedthat for fituretestsconsiderationbe

givento the instalktion of submarinetelephone

tionbetweenthe islandsduringoriticalas well

in the locationand protectionof the cablesand

that the cablescouldbe reusedon latertests.

cablesto provideoommunica-

as normalperiode. Some care

termlnalsshouldbe taken so

This method wouldeliminate

the use of radioequipmenton the Test Island,exoeptpossiblywalkie-talkiea

to the evacuationboats. More detailedplanningby both soientiflcand com-

municantionspersonnelcouldreduceto a minimumthe amountof communicantions

equipmentexpended.

IV. CONCLUSIONS

A. Pertainingto the PlanningStage—.— —

1. The four-monthperiodallowedfor planningis not suffiolentfor

opemtloneiof this uagnitudewhenthe time requiredfor olea?xmoeof personnel

as wsllas operationand maintenanoetrainingis inoluded.

2. The quantityof radiotelephonetrafficwas underesthated by a

faotorof about*W and the amountof teletypetrafficwas overestirrwtedby a

fiotorof aboutten.

-M3-
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3. The plan for routingof AW teletypemessagesvia militarytape

ye~y o~~ter~ and over the leasedMne between

provedto be eatiefactory.The prinoipleof a

forAEC memages in the UhitedStateswas most

Los Alamos and the Pre~idio

oommcmrelaypoint (Los~mos)

important.

4. The cryptographicplan shouldhave inoludedSI@iBAand joint

systemsfor LoeAlamoeto be used for handlingnon-AIUlRestrictedData mes-

eages. Also, SIGTCYPcystems shouldhavebeen providedbetweenLos Akmos and

Enlwetdcand LosAMMOS and Fort Shafter.

5. A defbite plan for overcomingthe

Navy,and .W messagehandlingproceduresshould

tkls stage.

d.lfferenoesbetweenArmy,

havebeen formulatedduring

6. In geneml, the over-alloommunioationfacilityplanningme

excellent.

B. Pertainingto the C&ration Stage.— ——

1. The radiotelephonesystemused@n this oporation providedgood

servioebetweenthe t‘hreemin shipsand the islandinetallations. Altbough

teo?udoaldi.fftculties were encounteredand the oirouitswere congestedmany

timesby the large amountof trafffo,the use of this systemtendedto aid and

expeditethe operationttiorethan any othercommunioation faoility.

2. The telephoneswitchboardsemployedon theAV-4,AV-~,and the

AGO-7 were unsatirjfaotoryfromboth operationaland capacity@andpoints.

3. The radiotelephonesystemreduced the amountof messagetraffio

handled.by the AV 4 and the AV-5 by an estiwated 1.5 and 2.0 mllli.onwords

reF3p30tiively

4.

m the shipe

duringthe ocx.wseof the operation.

The Islandtelephoneinstalktionsand the autornatioexohanges

gave ~biefactoryservice.
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~. The volumeof teletypemessagetraffioover the leasedline

‘betweenLos Alamosand the Presidiowas aboutone tenthof that expectedand

amounted to about 20 messagestotalfng2!,200 wordsper day. However,the oost

of this servicewas Justifiedby reliabIlity and time-savingoonsiderations.

6, Qarblesocourrfngduringthe transmissionof AEC messages

enory@ed in the SIGTCICsystemcausedooneidembledelayin the deliveryof

meseageein the earlystagesof this operation.The decreasein the nuuiber

of garblesas the operationprogressedindicatesthat SIQCOTcan be used over

well engineered,shortrangeVHF and HF ship-shoreand ship-ehlpsystemsand

overlongrange shore-hased systemsif welltrainedSIGT@Jpersonnelare

employed.The use of this enorypticmsystemover long range HI?ship-shore

circuita was not consideredentirelysatisfictory.

7. The proceduresspeoifledin GM 74 for maintainingthe seourity

of AEC memages couldnot be oompliedwith on this operationexceptin the ease

of JL@ARestrictedData and TOP SECRECmessages.

84 The specialoommtication facilitiesprovidedfor severalof the

scientifio MeasurementGroupsgave satisfactoryservice.

9. The duplicationof the faollitlesused forX, Y, and Z-day oom-

munioationsand the expenditureof a largequantityof communicationsequip-

ment on the Zero Islandat the time of the test WaEIjustifiedonlyby the re-

quirementfor extremelyreliableoommunicationsduringthe oritioalperiods..

No oommunioation failureswere experiencedon test days.

v. REU@MENIMTIONS

A,

Himilar

neering

Six to eightmonthsshould

operations:The additional

and allow for olearanoeand

be allowedfor communicantion pianuingin

time shouldresultin bettersystemengi-

trainingof personnel.
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B. Conside~tion should be given to inoreaslng the radiotelephone fhoili-

tle~ employed on futureoperationsof th~e type.

c. The Depart mentof the Navy shouldimmediatelyundertakethe develop-

ment of equipmentto providere,diotelepho~ servicebetweenmajorshipsand

with similarequipmentsnow in use or leingdevelopedby the Army and Air l?orce.

D. The telephoneswitchboards,especiallyon the AV-4 and AV-5, shouldbe

replacedwith largeroapacfty,more easilyoperatedequipment.The numberof

outsideline oircuitsto be installedshouldle consideredfromthe tactioal

standpointas wellas for use in similaropens.tions.

E. Telephonecommunicantionbetweenthe main islandlocationsshouldbe

providedby a subccarinetelephoneoablesystemto decreaseinterferencewith

the radiotelephonesystemand to reducethe quantityof communicantions equip-

ment expendedon the Test Isl.and.

F. In futureoperations,all AEC messagesshouldbe passedto a Gentral

oontroland relayoentersuohas Los

relayto the JotitTask Force or to

representativeand possiblymilitary

Alamosfor encryption,processingand

AEC installatione. A militaryliaison

codingpersonnelshouldbe p~~eu on duty

at the AEC relaycenterto a~d in coordinatlon of militaryand AXC procedure.

G. In additIonto the AEC SIGTOTcryptogra~hicsystemsfurnishedbetween

LosAlanosand the shipsand betweenships,systemsshouldbe providedfor use

tith the advanoebase (Ihiwetok)anclths JTF ForwardHeadquarters.Los Alamos

shouldalso hold SIGKEAand Jointsystemsfor transmission

Ikztamessagesto militaryinstallations.

H. Intensivetrainingshotidbe givento all message

pareonnel,both civilianand military,leforecommencement

phs86. I@rtioizi.arattentionshouldbe givento o%tainingand clearingthese

psrsonnelveryearlyin the planningstage.

: -$;

‘w

of non-AIUlRestricted

lxuxili.ngand coding

of the operation
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1. Unlessa speolfiorequirementexists,no provisions for three-way

SIQNYI’teletme oonferenoesshouldbe

systemsobtainedshouldbe authorized

wge enoryptIan.

made. However, the two-way SIQIWT tape

for canferenoeas wellas off-linemes-

J. The SIGJXXand telet~e patohinginstallationson the shipsshouldbe

aimplifiedand improvedpatoh panelsInstalled,Also,the looationof equip-

ment In the SI(lTOIooderooms should be revisedto inorease operatingeffioienoy.

K. In view of the highpowerradio instal.lationsbeing mde at Los Alamos,

strong oond.deration shouldbe givento the establishmentof a directradiotele-

type systemwiththe forwardarea of the opemtion.

L. GM 74 shouldbe revisedto protidethatRestrictedData messagesof all

clas~ifioationebe so desigz@ed in the text of the message. Also, the classi-

fioation of all messagesshouldbe insertedat the beginningof the message

text. Militaryclassified(non-AXARestrictedhta) messagesshouldbe handled

h accordancewith militaryeecurityprocedures,especiallyon a jointopezation.

M. ColonelCarlH. Hatch,SigaalCorps,and CommanderRussellJ. Sohmidt,

USN,are to be commendedfor planningand directingthe exoellentArmy and Navy

oommunioatim faollitIes providedfor the AtomicEnergyCommisslonduringOpem -

tIon tkmdetone.Thesetwo offloere@ve unremittingly

and exper~encetowardthe sucoessof this operation.

of theirtime,energy,

.
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be of valueduring

IammNoEs

referencesare availablein the I.&T-u filesand should

the planni~ stagesof futureoperations.

1.

2.

3.

b.

~.

6.

7.

SecretLetter,Henderson(Hopkins)to Oapt. Russell;mib~.:
“ProposedCom&nlcation SYet&ufor Opera;ion San@tone”,tited
12 November1947. (Ref.: LAB-z-5-(26)).

SeoretLetter,Henderson(Hopkins)to Oapt.Russell;sub~.:
“CommunicantionPlan for OperationSandstone”~ dated19 February
1948. (Ref.: LAB-JS-11-(1~)).

SecretMaps,IAJ-11,Nos.MJ-3201C(llugebi),MJ-3301C(Aomon-
Biijirl-Rojoa),MJ-3401C(Runit), dated28 December1947.
(Ref.: LAB-J-218,dated9 January1948).

Seoret,AnnexF to l?ie~clOrderNo. 1, 14 November 1947, JTF 7,
subj.: “Communicantionsand EleotroniosPlan”,dated6 February
1948. Also ChangeNo. 1, dated5 April 1948,‘

Secret,‘lestDireotorOperationOrder 1-48,Annex C, “Communi-
cantionIlan”. Also, ChangeNo. 1, datedn March 1948.

Seoret,Communicantionsand ElectronicsSectionof JTF 7,
“HistoricalReport”,dated13 May 1948.

Communicantionsand ElectronicsSection of JTF 7, “Technical
Report”,to be issuedon about1 July 1948.
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A listof the figurenunibersand titlee for the drawingsinoludedin

thisreportis givenbelow:

I

4
r

FigureNo.

1
2
3
4
5
6
7
8
9

10
U.
12
13
14
15
16
17

18
19

‘l!itles

Radiotelephone
RadlubedephoneCallsper &y
RadiotelephoneCallsper Hour
Zero IslandCommnnloaticms
Ra.dieteletype
AEC CommunicationChannels
GroupCountper Week Incomingto Ships
SIGI’02Tape UeageI.noomingto Ships
GroupCountper Week Outgoingto Los Mamoa
SIC?l?OTTape UsageOutgoingto LOEIAlamos
SIGTOI’Tape UsageBetweenShips
LosAlamosTraffio
RelayTime for hooting Messagesto Ships
RelayTime for OutgoingMessagesto Los Alamos
TechnicalNet
RadfologhalNet
RadiochemistryTank Net
NeutronNet
X, Y, and Z-my Communioatione
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FORM EIDM 718
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