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g-4COASTARTILLERYFIELDMANUALpositiondatafrombase-endstationsorfirecontrolradar
setstoagundatacomputer.Intheeventthatthecomputerfails,thedatatransmissionequipmentcanbeusedtofurnish

azimuthstoaplottingboardonthetime-intervalsystem.
bd.Thegundatatransmissionsystem,operatedontheprin-
cipleofself-synchronousmotors,wasdevelopedforthepur-
poseoftransmittingfiringdatafromtheplottingroomtotheguns.ItmaybeusedwithagundatacomputertotransmitcontinuousfiringdataoritmaybeusedwiththeazimuthtransmitterM5andtheelevationtransmitterM6totrans-
mitfiringdataonatime-intervalbasis.
M3.REFERENCES.—Thepublicationsshowninthelistofreferences,appendixI,containadditionalinformationonthesubjectsdealtwithinthismanual.SEcTIONII

BASE-ENDDATATRANSMISSIONSYSTEM
General20...

cne
teeneteeeeeaes4

Principles2.0.0...ccccenteneeeneaee5
Aided-drivemechanisms..........0.00000cecececeeeeeaves6

Transmissioncircuit
2.0.6.0...ceettvi

Transmitters22...0...ceeeeeeteneteens8
Receivers

oeeeeeeeeeeeteneens9
LinebalancerM1.....0...cececeeteeneveaee10

POWErSUPPLY..1c.eeeeeeeeeeeeeeebentenes11
Installation2...ccccececetennneeeeneeen12

Provisionofwirefacilities
2.0.0.0...0.0ccceececeeeei3

Switchingfacilities.......00.000.ccceceeeecetteeens14
Operation

2.0..
.ceceteeeeeeteeenee15

Maintenance22...0...cencecetecnettetas16
M@4.GENERAL.«a.Purpose——Thebase-enddatatransmis-

sionsystemisintendedtofurnishsmoothandcontinuous
dataonthepresentpositionofasurfacetargettoagundata

computer.AtpresentthesystemisusedwiththegundatacomputersM1andM8.
b.Capabilities—Thesystemiscapableoftransmitting
dataoverlineswithaD.C.loopresistancenotinexcessof
about5,000ohms.Inthecaseof19-gagecablepairs,trans-missionoverdistancesupto50milesispossible.Ingeneral,thesystemiscapableoftransmittingdatawithaccuracy2
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towhichitisconnected.
section.



57COASTARTILLERYFIELDMANUALincorrespondingpositions,thereisnovoltageacrossthe
meter.Then,ifthetransmittingandreceivingpotenti-

ometersareconstructedalike.thepositionofthecontact
armonthereceivingpotentiometeraffordsanindicationofTRANSMITTINGPotenTioMETERayy

=
7

=
BASEENOSTATION

\a

z

TrongemisstonLinesswLineResistancemaaa(35vDc.»)mererLine

RecrivinsPorentiometer
FIGURE1-Basiccircuitofbase-enddatatransmissionsystem.

thepositionofthecontactarmonthetransmittingpotenti-ometer,andhence,anindicationoftheazimuthatthe
observationinstrument.Deviationofthepointeronthe
indicatingmeterfromitscenterindexdenotesthatthecon-

tactarmofthereceivingpotentiometerisnotintheproper
positionforbridgebalance,andalsothedirectionthe

operatinghandwheelmustbeturnedtorestorethebalance.
—t DATATRANSMISSIONSYSTEMS5-6of1°,therebeing100stepsonthepotentiometer,eachstep

correspondingto0.01°.Therefore,atthebeginningofa



6COASTARTILLERYFIELDMANUAL
housing,andtheoppositeendoftheotherspringisattachedtoatravelingnutonaleadscrew.(Seefig.5.)Thedesignofthecontrolissuchthattheforceexertedonthecentercontactbythespringsisopposedbythatexertedbythe

andstartstorunatfullspeedinthedirectiondictatedbyfallsbelowthatexertedbythesprings,thecontactswillagainclose.Thespeedofthemotorfluctuatesslightlyasaresultofthisintermittentopeningandclosingofthecon-tacts,butthefluctuationsaresosmallastobealmostindis-tinguishable;andtheobservationinstrumentcanbetrav-ersedsmoothlyatanyspeedbetweenzeroandamaximumofabout1°persecond.Maximumspeedisattainedwhenthetraversinghandwheelisrotatedaboutnineturnsfromthedeadstopposition,atwhichpointtheresultantspringten-ec.Aided-matchingmechanisms—rTheaided-matchingmechanismsinthereceiversforthegundatacomputerMlaresimilartotheaided-trackingmechanismsontheobserva-tioninstruments.Majordifferencesaretheuseofalarger
motor,requiredtoprovidethenecessarytorqueonthecom-thereceiverandtransmittertothenearestwholedegree.Theaided-matchingmechanismsintheM8computerutilizeamechanicalvariablespeeddrive,ofthetypeusedinanti-

aircraftdirectors,forthecontroloftheoutputofthedrivingmotor:andhavehandwheelsforchangingtheazimuth
duringsynchronizationinincrementsof1°.Theactions6
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Ficure2.-Schematicdiagramofbase-enddatatransmissionsystem.8 resistancebetweenthepointofapplicationofpowerandtheendsofthepotentiometersconnectedtothatwire.



8COASTARTILLERYFIELDMANUAL

a
Figure3.—AzimuthtransmitterM7.

contacts.Thecentermotorcontactismountedontheshaft
ofthearmatureofthedrag-diskunit,andthecontact

mountingisattachedmechanicallytothespringscontrolling
theaveragemotorspeed.Thisarrangementisillustrated
infurtherdetailinfigure5,whichshowsthetransmitter

assemblywiththebottomcoverplateremoved.Oneend
ofthespringassemblyisfastenedtothehousingandthe

othertoatravelingnutonaleadscrewdrivenbythe
operatinghandwheelthroughawormgear.Thedrag-disk10

DATATRANSMISSIONSYSTEMS8POTENTI
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FicureE6.—AzimuthtransmitterM8.12

M1910A1.showninfigure7.
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meter on the M12 receiver. Included as part of the azimuth-
radarset.

1
8

_pamaaaaitie.
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ingthetransmitterandthereceiver,aswellasforocca-sionalchecksofsynchronismduringtracking.Atthebe-ginningofthecourse,thespotter’slinemaybeusedforsynchronization,butafterfiringhascommenced,thislineisnolongeravailable.Consequently,additionalpairsshould
beprovidedifavailable;otherwise,atelephonecircuitshouldbesuperimposedonthedatatransmissionpaircontaining
thepotentiometers,bytheuseofstandardrepeatingcoils,suchasthecoilC-111,andasuitablecondensertobypassthepotentionmeters.Thiscondensershouldbeofatleast2mf.capacitance.

(3)FromdepressionpositionfindersM2.—SincerangesarenottransmittedfromthedepressionpositionfinderM2,thetime-intervallineandthereader’slinemustberetainedatbase-endstationsatwhichtheseinstruments
areinstalled.Twoadditionalcablepairsshouldbepro-videdtothesestations,althoughoneadditionalpaircanbemadetosufficeifareader’scircuitissuperimposedonthebase-enddatatransmissionsystemandthepresentreader’slineisusedfordatatransmission.‘

(4)Fromradarsets—Atleastoneadditionalcablepairmustbeprovidedtoeachfirecontrolset.Thispair,thetwo
readers’pairs,andthetime-intervalpair,arerequiredfortransmissionofrangeandazimuthoverthebase-enddata

transmissionsystem.Presentspotter’slinesmustberetained.
Itwouldbepreferabletoprovidefourextrapairsforauto-maticdatatransmissionsothatthecompletetelephone2

0

eee Paina

andtime-intervalsystemscouldberetainedasaprecau-
te
m.

receiverisusedinswitchingthemeterpairstothebase-endstations.Thus,toconnectthetransmittertotheinoperatingtheswitchboardtoseethatnokeysotherthan21
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leased,thereceiverdialsreturnautomaticallytotheircor-2
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iftheoutsidecontactsbecomepittedafteraconsiderablepitting,contactsshouldbefiledsmoothwithafineflatfileingmotorsshouldberunforaperiodofatleast15minutes
eachweek.GUNDATATRANSMISSIONSYSTEM

ParagraphPULPOS€2...eeceeeeteeeereneeseenvee17ComponentParts0...ceceeeeeeeeeeeeee18DesignationofsystemsLeeteeeeeeeeae19Theoryofoperation......0.oeeebeeeneeeeee20AzimuthtransmitterM520...eeeeeeeeeeeee21
HlevationtransmitterM6(formerlyelevationtransmitterM5)22Gundatacomputertransmitters........-..0...ceeeeeeee23
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FiGguRE13.—Cablesystemfromemplacementjunctionboxtoindica
tors.

@19.DESIGNATIONoFSysTEMS.—a.Thegundatatransmis-sionsystemsforthevariouscarriages,andtheindicatorswhicharecomponentsofthesesystems,arelistedbelow.TheazimuthtransmitterM5andtheelevationtransmitterM6(formerlytheelevationtransmitterM5)arecomponentsofeachofthesystemsandareforusewiththestandardplottingroomequipment.Thetransmitterscontainedingundatacomputersarenotseparatelydesignated.©b.Itshouldbenotedthatalltheazimuthindicatorsandalltheelevationindicatorslistedaremerelyadaptationsofthesameindicatortothevariouscarriages.Theonlydif-ferencesbetweentheazimuthorelevationindicatorsarein
themechanicalmeansofattachingtheindicators,thegunjunctionboxes,andtheinterconnectingcabletothecar-riages,andinthedrivemechanismstotheazimuthandele-

vationmechanicalindicators.Thesamemainjunctionboxes,emplacementjunctionboxes,gunjunctionboxes,andextensionjunctionboxesareused,whenrequired,inthe2
6
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connectedtogether,andcorrespondingterminalsofthetworotorwindingsareconnectedtogether.Thetworotorwind-ingsareenergizedfromacommonsourceandhocurrentissupplieddirectlytothestatorwindings.ARMATU
RE
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FIGURE14.—Schematicdiagramofgundatatransmissionsystem.ec.Whenthefieldsareenergized,eachunitactsasatrans-former,andvoltagesareinducedineachofthethreestator
windingsofbothunits.Themagnitudeofthevoltagein-

ducedineachwindingisdependentontherelativeangular
positionoftherotorwithrespecttothestator:andatany
angularpositionthecombinationofvoltagesinducedispeculiartothatposition.

d.Ifthetransmitterandreceiverrotorsareinthesame
angularpositionwithrespecttotheirstators,thevoltageacrosseachcorrespondingpairofstatorterminalsisthe2

8
2
9



correctfiringdata.;OUTPUTDIALSREADY
SIGNAL

.LAMPANDSWITCH

“INPUTHANDWHEEL

atedinmilsandnumberedateach10mils.ThequadrantelevationissetontheELEVATIONdialandalsoappearsontheadjacentcounter.Theparallaxcorrectionsinmilsaresetinbymeansoftheparallax‘knobs(seefig.16),andaddedalgebraicallytothesetelevationtoproducethetrans-mittedelevationwhichappearsontheTRANSMITTEDELEVATIONdials.Asinthecaseoftheazimuthparallaxprovidedasfortheazimuthtransmitter.30

PARALLAXKNOBGUN2~
HiTB-PARALLAXKNOBGUN|

PARALLAXCOUNTERGUN2

GUN 2 
OUTPUT DIALS

RECEPTACLE5zfoe={READYSIGNALaege“ZLAMPANDSWITCHeyGUN1

same elements as do the standard transmitters. A coarse and
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INNER
INDEX

COARSESCALE
READYSIGNALLIGHTOUTER

INDEXINNER
INDEXFINE
SCALEb.Themechanismsforadjustmentarethesameasthose

32

DATATRANSMISSIONSYSTEMS26
FINESCALEOUTERINDEX

READYNAL
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connectedtotheextensionjunctionbox.33



34 DATATRANSMISSIONSYSTEMS26-29systemmaybeenergizedatthemainjunctionbox.SimilarswitchesaresuppliedattheNo.1andNo.2receptaclessothatthereceiversateachgunmaybeenergizedinde-pendentofeachother.
powerOFF,connecttheazimuthtransmitterandtheeleva-

tiontransmittertothecorrespondingmarkedreceptacleinthemainjunctionbox,usingthecableandplugassemblies
provided.Makecertainthatthepropercablesareused.b.ApplypowerbythrowingthepowerswitchinthemainOFFduringoperation,thecorrespondingazimuthandele-vationindicatorswillnotoperateandthereadysignallamps

willnotlight.

rectly.ParallaxcorrectionsforeachgunaresetbyturningoperatorwillthrowthereadysignalswitchON.

matchtheirpointerstosetthefiringdataontheguns.35
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DATATRANSMISSIONSYSTEMS32-34
M@33.MAINTENANCEADJUSTMENTS.—a.Theadjustmentsthat

canbemadebytheusingarmarelimitedtotheroutine
adjustmentsoforientationandsynchronization,asherein

stated,andtothereplacementoflampbulbs,
b.Lampsusedintheazimuthandelevationtransmitters
areMazdaNo.1002type(10-watt,125-volt;S8bulb).The

lampscanbereplacedafterremovalofthetransmittercover.
Lampsusedintheazimuthandelevationindicatorsare
MazdaNo.51type(1-c.p.,6-to8-volt,0.2-ampere;G3%
bulb).Thelampscanbereplacedafterremovalofthelamp

wellcovers.(Seefig.22.)
LA
MP

HOL
DERASSE
MBLY

FIGURE22.—Indicatorshowinglampholderassembly.
M34.CAREANDPRESERVATION.—a.Powérshouldbeswitched

offbeforecablesareconnectedordiseonnected.Seethat
cablesaresecurelyheldinthereceptaclesbeforeturningthepoweron.b.Donotkinkortwistthecables.Avoidbendingthecablesonashortradiusorallowingthemtochafeagainstmovingparts.Keepthe.cablecleanofoilorgrease.To-

removeoilorgrease,wipetheareaascleanaspossibleandthenwashwithsoapywater.receptaclesclosedwiththecoversprovided.39



e. When disconnecting a cable, pull on the body of the

4
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DATATRANSMISSIONSYSTEMS36DESTRUCTIONOFMATERIEL

Paragraph

Generalprinciples2.0.0.0...00.eeeeeeeee36
Base-enddatatransmissionsystem............00eeeceeeeee37

Gundatatransmissionsystem........060...ececeneeceeeee38
M36.GENERALPrINcIPLES.—a.Tacticalsituationsmayarise

when,owingtolimitationsoftimeortransportation,itwillbecomeimpossibletoevacuateallequipment.Insuchsitua-tionsitisimperativethatallmaterielwhichcannotbe
evacuatedbedestroyedascompletelyastheavailabletime

andpersonnelwillpermittoprevent:(1)Itscaptureintactbytheenemy.(2)Itsusebytheenemy,ifcaptured,againstourown
oralliedtroops.(3)Itsassemblybytheenemyintocompleteunitsfromsalvagedparts.bd.Theworkingprincipiestobefollowedare:

(1)Methodsforthedestructionofmaterielsubjecttocaptureorabandonmentinthecombatzonemustbeade-quate,uniform,andeasilyfollowedinthefield.
(2)Ifthoroughdestructionofallpartscannotbecom-pleted,thosepartsessentialtotheoperationofthemateriel

andwhichcannotbeeasilyduplicatedshouldbedestroyedalllikeunitstopreventtheenemy’sconstructingonecom-

suchactionisnecessary.datatransmissionsystemwillbedestroyedinconjunction



tion of materiel issued to them. Training will not involve
(2)Receivers.(5)Switchboards.

available.(1)
Transmitt

ers.(2)
Indicato

rs.
(3)Junctionboxes.(4)Receptaclesandplugs.
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Apegnpix I].—DRILL FOR BASE-END DATA TRANSMISSION SYSTEM : ’

(Operations are performed in the numerical order shown. The drill is not a precision drill.)
'

Command or action Observer Reader

T

Operator, receiver

(1} Upon opening of

station and

posting of de-

tails.

(1) Inspects equipment; levels

and orients instrument;

checks communication.

(1) Inspects equipment; checks

communication.

(1) Inspects equipment; checks communication.

(4) Sets switch on BALANCE

position, calls, “Set.”

(3) Repeats, “Set switch on

balance.”

(2) Calls, “Set switch on balance”; turns bridge

circuit power ON.

(5) Repeats, “Set.”..........- (6) Turns LINE BAL SW to left (position 1);

adjusts left-hand (1) LINE BAL knob

until meter pointer is at midscale; turns

LINE BAL SW to right (position 2);

adjusts right-hand (2) LINE BAL knob

until meter pointer is at midscale; repeats

balancing operation if left- and right-hand

knobs were moved more than 45 degrees;

turns LINE BAL SW to TR position;

calls, “Set switch on track.”

(8) Sets switch on TRACK

position; calls, “Set,”

(7) Repeats, “Set switch on

track.”

(9) Repeats, “‘Set.’* (10) Checks several settings of the hundredths

dial with the reader to see that line balance

is correct; turns bridge circuit power OFF.

(11) Reports, ‘(B1) in order.”... (11) Reports, “Azimuth trans-

mitter in order.”

(11) Reports, “Azimuth receiver in order.”

(12) tTararr; (water

area); (ship);

(class); (direo-

(12) Identifies target; traverses

instrument to observing

point; reports, “(B!) on

(12) Takes position to read from

observer's instrument.

(12) Turns bridge circuit and motor power ON;

operates SLEW KEY to bring degree dial

to approximate azimuth,
tion of travel); target.”

(stations).

(18) TRACK... 2.0.00. (13) Turns aided-tracking power

ON; tracks target,

(14) Calls off each degree as

vernier of observer's in-

strument passes through

0, or calls off complete

reading at intervals of

about 10 seconds for slow

target.

(14) Adjusts aided-matching handwheel until

meter pointer remains centered; operates

SLEW: KEY until dial indicates proper

whole degree as received from reader.

When certain that reading is correct, Te~

ports, “Data O.K.,” and continues to match.

(15) CHASE TRACKING... (15) Ceases to track; turns

aided-tracking power

OFF,

(15) Ceases to match; turns bridge circuit and

motor power OFF,

(16) CLosm sTaTION.... (16) Secures equipment. ....... (16) Sceures equipment.



O
F

Apprenpix III.—DRILL FOR GUN DATA TRANSMISSION SYSTEM

a. With plotting board and standard transmitters.-Operations under a are performed in the numerical order shown. The drill is not a precision drill.

Sec eee 3

Command or action Azimuth or elevation transmitter operator Parallax correction setter Gun pointer or elevation setter

Upon opening of plot-

ting room and man-

(1) With power OFF, plugs transmitter into proper

receptacle of main junction box.

(1) Sets parallax corrections at

normal,

(1) Cheeks communication with

transmitter opetatot, -*

ning of guns. Turns power switch ON. Assists transmitter operator
‘Turns gun switches ON. in checking synchroniza-

Checks communication with gun pointer tion and makes any

(elevation setter). necessary adjustment.

Checks synchronization with gun pointer

{elevation setter).

During drill or firing...| (2) Sets firing azimuth as called from deflection | (3) Sets proper azimuth (eleva- | (5) Matches pointers to set
board (elevation from percentage corrector)

on input dials.

(4) Checks transmitted azimuth (elevation) dials

tion) parallax corrections

as indicated on the paral-

lax correction chart for

firing data on gun.

“to see that no error exists, and turns ready the battery.

signal switch ON. ‘

(6) Turns ready signal switch OFF after each time-

interval bell.

CLOSE STATION. ....... (7) Turns power and gun switches OFF. Secures | (7) Secures equipment.......... (7) Becures equipment.
equipment.

&, With gun data computer.—No drill is prescribed for operation with a gun data computer because the computer operates the system when

it ia properly connected. Prior to firing, the chief of the range section will see that the cables from the computer are plugged into the proper

receptacles of the main junction box and that the power and gun switches are turned ON. He will check the synchronization with the gun pointer
and elevation setter. He will turn the ready signal switch ON when the range officer reports, “Data smooth," and will leave it ON, as long aa
the data are good, to indicate that continuous firing data are being supplied to the guns. At the command ctosx station, he will see that the

gun and power switches are turned OFF.


