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TOTHEUSERSOFTHISHANDBOOK:

InrecognitionoftheITlanyprobleITlsassociatedwiththeselec­

tionofelectrical-electronictestequipITlentforspecificapplications,

FrederickResearchCorporationhascOITlpiledaseriesofvolliITles

whichcontaintestequipITlentdescriptions.TheiteITlsdescribedinthe

voluITlesarepriITlarilythoseusedbygovernITlentagenciesandcontrac­

tors.AttherequestofthegovernITlent,andintheinterestofproviding

userswiththedesiredinforITlationwithoutthenecessityofcostlysearch

andcOITlpilation,thisfirITlhasITladethisunclassifieddataavailableto

governITlentagenciesandcontractorsforITlanyyears.

TheUnitedStatesSenatehastwicecitedtheFrederickResearch

CorporationintheCongressionalRecord(1955and1960)foritsachieve­

ITlentsineffortstosavethegovernITlentITlillionsofdollarsbyavoid­

ingduplicationingovernITlentpurchasesandproITlotingthedevelopITlent

andutilizationofthebesttestequipITlentatthelowestcostconsistent

withquality.WebelievethattheITlaterialinthesevoluITlesshouldpro­

videaITleansforuserstoreviewtheirtestequipmentrequireITlentswith

aITliniITluITlexpenditureoffundsandtechnicalman-hours.

FREDERICKRESEARCHCORPORATION





AIDSTOUSEOFTHEVOLUMES

Thisseriesofvolurneshasbeenpreparedforthepurposeof
aidingengineersandotherpersonnelintheselectionofelectrical­
electronictestequipmenttosatisfynurneroustestrequirements.Thus,
theformatofthedescriptivesheetshasbeenspecificallydesignedto
providetheconciseequipmentdatanecessaryfortheselectionproce­
dure-functionaldescription,electromechanicalcharacteristics,refer­
encesourcedata,andotherpertinentinformation.Alldataisascom­
pleteandcurrentastheinformationavailableatthetimetheequipment
descriptionwasprepared.

Tosavethemaximumamountoftimeandtofacilitateeasy
locationofaparticularitem,thecompleteserieshasbeendividedinto
volumesbasedupontheacceptedfunctionalclassificationofequipment
types.Thus,allequipmentsperformingaspecifictypeoftest,moni­
toring,ormeasurementfunctionarecontainedinonevolume.For
example,allequipmentsperformingVoltageandCurrentMeasuring
functionsarecontainedinVolurne1.Wherethenurnberofequipment
descriptionsinaparticularclassisinsufficienttowarrantanentire
book,morethanonevolurne(class)ofequipmentdescriptionsmaybe
includedinonebook.Forexample,Volurnes5,6,7,8and9arecon­
tainedinonebook.Thevolurnesareseparatedbygreendividersheets.

Conversely,wherethenumberofequipmentdescriptionsisso
largethatasinglebookwouldbecurnbersome,thevolurnewillconsist
oftwoormoreparts.Forinstance,Volurne10issufficientlylargeto
warrantitsdivisionintoparts.

Withineachfunctionalclassanditssubclasses,thedescriptive
sheetsarearrangedinalpha-nurnericalorderbasedupontheequipment
designation,e.g.,ME-6B/U,ME-6D/U,ME-30/U,TS-37S/U,and
similarlyuntilalldescriptionsinoneparticularclassarecovered.

Thedefinitionsandindexofthefunctionalclassificationcate­
goriesandsubclassificationswillbefoundonthefollowingpages.The
alpha-numericalarrangementisprovidedtoaidtheuserinhissearch
foritemsintheeventthatonlyitemnomenclatureisknown.

AsanexampleofuseoftheHandbook,assumespecifictest
requirementsarisewhichdictatetheuseofavacuurntubevoltmeter
(VTVM).Todetermineifthereisanequipmenthavingthenecessary
characteristics,locatetheListofHandbookVolumesonPageiiiinany
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oftheHandbookvolumesandnotethatvoltageandcurrentmeasuring
equipmentsarelocatedinVolume1.

InVolume1turntotheElectronicsTestEquipmentFunctional
ClassificationstofindthefunctionalclassunderwhichVTVM'sappear.
Fromthelisting,itisseenthatvoltagemeasuringequipmentsareas­
signedthefunctionalclassof1.1andthatVTVM'saremostlikelyin­
cludedinthesubclass1.1.1ElectronicVoltmeter.Acheckofthefunc­
tionalclassdefinitionsprovidedonPageviiwillverifythis.

Next,turntotheyellowdivider,1.IVoltageMeasuringEquip­
ment,andproceedinthatsectiontotheequipmentJescriptionsassigned
thefunctionalclass1.1.1.AllVTVMdescriptionswillappearinalpha­
nUlnericalorderwithinthissection.Alpha-numericallistingsofequip­
mentdescriptionswithineachsubclassareprovidedintheTableof
Contents.

Dataonspecificpiecesoftestequipmentmayalsobequickly
located.Forinstance,asSU1TIethatonewantedtolookupthecharac­
teristicsoftheME-6D/UElectronicMultimeter.First,locatethe
correctvolumeasintheaboveexample,whichinthiscaseisagain
Volume1.InVolumeIrefertotheAlpha-NumericalIndex,locatethe
itemandnoteitsfunctionalclassasbeing1.1.1.Next,turntotheyel­
lowdivider1.IVoltageMeasuringEquipmentandproceedinthatsection
tothedescriptionsassignedthefunctionalclass1.1.1.TheME-6D/U
isplacedalpha-numericallyinthisclass,physicallylocatedbetween
theME-6B/UandtheME-30/U.

AstandarddataformatisusedthroughouttheHandbook.Once
theuserhasbecomefamiliarwiththisformat,hewillfinditeasyto
locatespecificdataonagiveninstrumentaswellasconvenientforthe
comparisonofseveralinstruments.
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ELECTRONICSTESTEQUIPMENT
FUNCTIONALCLASSIFICATION

2.FREQUENCYMEASURINGEQUIPMENT

2.1HeterodyneTypeFrequencyMeter

2.1.1LumpedConstantTuned,HeterodyneTypeFrequencyMeter

2.1.2CavityTuned,HeterodyneTypeFrequencyMeter

2.1.3Synthesizer,HeterodyneTypeFrequencyMeter

2.1.4FrequencyDeviationMeter

2.1.5FrequencyShiftIndicator

2.2Absorption(Reaction)TypeFrequencyMeter

2.2.1LumpedConstantTuned,AbsorptionTypeFrequencyMeter

2.2.2CavityTuned,AbsorptionTypeFrequencyMeter

2.2.3TransmissionLineTuned,AbsorptionTypeFrequencyMeter

2.3TransmissionTypeFrequencyMeter

2.3.1LumpedConstantTuned,TransmissionTypeFrequencyMeter

2.3.2CavityTuned,TransmissionTypeFrequencyMeter

2.3.3TransmissionLineTuned,TransmissionTypeFrequencyMeter

2.4CountingTypeFrequencyMeter

2.4.1PulseRecurrence,CountingTypeFrequencyMeter

2.4.2Scalar,CountingTypeFrequencyMeter

2.5FrequencyIndicator

2.5.1ResonantCircuitTypeFrequencyIndicator

2.5.2NullFrequencyIndicator

2.6ElectromechanicalFrequencyMeter

2.6.1VibratingReedMeter

2.6.2Stroboscope

2.6.3Tachometer

v





2.

2.1

2.1.1

2.1.2

2.1.3

2.1.4

2.1.5

2.2

2.2.1

ELECTRONICSTESTEQUIPMENT
FUNCTIONALCLASSIFICATION-DEFINITIONS

FREQUENCYMEASURINGEQUIPMENT
Equipmentusedforindicatingormeasuringthefrequency
orpulserepetitionrateofanelectricalsignal.

HETERODYNETYPEFREQUENCYMETER
Aninstrumentformeasuringfrequency,dependingforits
operationontheproductionofadifferencefrequency(zero
beat)betweenthesignalundertestandaninternallygener­
atedsignal.

LUMPEDCONSTANTTUNED,HETERODYNETYPEFREQUENCY
METER

Adeviceformeasuringfrequency,dependingforitsopera­
tionontheuseofatunedelectricalcircuitconsistingof
lumpedvaluesofinductanceandcapacitance.

CAVITYTUNED,HETERODYNETYPEFREQUENCYMETER
Adeviceformeasuringfrequency,dependingforitsopera­
tionontheuseofanenclosurewhoseresonantfrequencyis
determinedbyitsinternaldimensions.

SYNTHESIZER,HETERODYNETYPEFREQUENCYMETER
Adeviceformeasuringfrequency,utilizingasynthesized
crystalbasedsignalfortheinternallygeneratedsignaL

FREQUENCYDEVIATIONMETER
Aninstrumentthatindicatesthenumberofcyclesatrans­
mitterhasdriftedfromitsassignedcarrierfrequency.

FREQUENCYSHIFTINDICATOR
Adevicewhichindicatestheshiftingofthecarrierfrequency
(inanautomaticcodetransmission)backandforthbetween
twodistinctfrequenciestodesignatemarkandspace,instead
ofkeyingthecarrieronandoff.

ABSORPTION(REACTION)TYPEFREQUENCYMETER
Aninstrumentformeasuringfrequency,dependingforits
operationontheuseofatunedelectricalcircuitorcavity
toabsorband/orreflecttheenergyfromthesignalsource
undertest.(Includeswavemeters.)

LUMPEDCONSTANTTUNED,ABSORPTIONTYPEFREQUENCY
METER

Adeviceformeasuringfrequency,dependingforitsoperation
ontheuseofatunedelectricalcircuitconsistingoflumped
valuesofinductanceandcapacitance.
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2.2.2

2.2.3

2.3

2.3.1

2.3.2

2.3.3

2.4

2.4.1

ELECTRONICSTESTEQUIPMENT
FUNCTIONALCLASSIFICATION-DEFINITIONS

CAVITYTUNED,ABSORPTIONTYPEFREQUENCYMETER
Adeviceusedformeasuringfrequency,dependingforits
operationontheuseofanenclosurewithaconductiveinner
wallwhoseresonantfrequencyisdeterminedbyitsinternal
dimensions.(Includesechoboxes.)

TRANSMISSIONLINETUNED,ABSORPTIONTYPEFREQUENCY
METER

Adeviceformeasuringfrequency,dependingforitsopera­
tionontheuseofatunedlengthofLecherwireorcoaxial
cavity.

TRANSMISSIONTYPEFREQUENCYMETER
Aninstrumentformeasuringfrequency,dependingforits
operationontheuseofatunedelectricalcircuit,orcavity,
totransmittheenergyfromthesignalsourceundertestto
adetectingload.

LUMPEDCONSTANTTUNED,TRANSMISSIONTYPEFREQUENCY
METER

Adeviceformeasuringfrequencydependingforitsoperation
ontheuseofatunedelectricalcircuitconsistingoflumped
valuesofinductanceandcapacitance.

CAVITYTUNED,TRANSMISSIONTYPEFREQUENCYMETER
Adeviceformeasuringfrequency,dependingforitsoperation
ontheuseofanenclosure,withaconductiveinnerwall,whose
resonantfrequencyisdeterminedbyitsinternaldimensions.

TRANSMISSIONLINETUNED,TRANSMISSIONTYPEFREQUENCY
METER

Adeviceformeasuringfrequency,dependingforitsoperation
ontheuseofatunedlengthofLecherwireorcoaxialcavity.

COUNTINGTYPEFREQUENCYMETER
Aninstrumentformeasuringfrequency,dependingforits
operationontheuseofpulsecountingtechniquestoindicate
thenumber,and/orrate,ofregularlyrecurringelectrical
signalsappliedtoitsinputcircuits.

PULSERECURRENCE,COUNTINGTYPEFREQUENCYMETER
Adeviceformeasuringfrequency,dependingforitsoperation
ontheuseofadirectcurrentammetercalibratedinpulses
persecond.

VIll

'.



2.4.2

ELECTRONICSTESTEQUIPMENT
FUNCTIONALCLASSIFICATION-DEFINITIONS

SCALAR,COUNTINGTYPEFREQUENCYMETER
Adeviceusedtomeasurefrequency,dependingforitsopera­
tionontheuseofelectroniccircuitsforcountingandgating
electricalsignalstoindicatethenumber,and/orrate,of
thesesignals.

2.5FREQUENCYINDICATOR
Adevicewhichpresentsvisuallythefrequencyofanelec­
tricalsignaL

2.5.1

2.5.2

2.6

2.6.1

2.6.2

2.6.3

RESONANTCIRCUITTYPEFREQUENCYINDICATOR
Adeviceusedtoindicatefrequency,dependingforltsopera­
tiononthefrequency-versus-reactancecharacteristicsof
twoseriesresonantcircuits.Thecircuitissoarranged
thatthedeflectingtorqueisindependentoftheamplitudeof
thesignaltobemeasured.

NULLFREQUENCYINDICATOR
Adeviceusedtoindicatefrequency,dependingforitsopera­
tionontheheterodyningoftwoelectricalsignalstogivea
zerobeatindication.

ELECTROMECHANICALFREQUENCYMETER
Afrequencyindicatingmechanismdependingforoperation
ontheresonantpropertiesofmechanicaldevices,orameter
usedtoindicatefrequencyofoperationbasedonelectrome­
chanicalmeans.

VIBRATINGREEDMETER
Afrequencymeterconsistingofreeds,eachhavingadiffer­
entnaturalfrequency.

STROBOSCOPE
Adevicetoindicatefrequencyofoperationbycreatingthe
opticalillusionofslowingdownorstoppingamovingpattern
whichisilluminatedataknownfrequencywithflashesoflight.

TACHOMETER
Aninstrumentusedtomeasurefrequencyofmechanicalsys­
ternsbythedeterminationofangularvelocity.
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Functional
Classification

TABLEOFCONTENTS

DesignationName

2.FREQUENCYMEASURINGEQUIPMENT

2.1HETERODYNETYPEFREQUENCYMETERS

2.1GeneralRadio720-AFrequencyMeter

2.1SperryT-I0I073Analyzer,SineWave
Generator

2.1.1AN/URM-32FrequencyMeter

2.1.1AN/URM-79FrequencyMeter

2.1.1AN/URM-80FrequencyMeter

2.1.1AN/URM-81FrequencyMeter

2.1.1BC-221-(;')FrequencyMeter

2.1.1BC-l066-ARadioReceiver

2.1.1BC-l066-BRadioReceiver

2.1.1FR-4/UFrequencyMeter

2.1.1FR-5/UFrequencyMeter

2.1.1FR-6/UFrequencyMeter

2.1.1FR-43/URM-18FrequencyMeter

2.1.1SCR-211-ACFrequencyMeterSet

2.1.1SCR-21l-JFrequencyMeterSet

2.1.1TS-l64/ARFrequencyMeter

2.1.1TS-l73/URFrequencyMeter

2.1.1TS-174/UFrequencyMeter

2.1.1TS-174A/UFrequencyMeter

2.1.1TS-174B/UFrequencyMeter

2.1.1TS-175/UFrequencyMeter

2.1.1TS-l75B/UFrequencyMeter

2.1.1TS-175C/UFrequencyMeter
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TABLEOFCONTENTS(Continued)

Functional
DesignationName

Classification

2.1.1TS-186C/UPFrequencyMeter

2.1.1TS-186D/UPFrequencyMeter

2.1.1TS-323/URFrequencyMeter

2.1.3AN/USM-29FrequencyMeter

2.2ABSORPTION(REACTION)TYPEFREQUENCYMETERS

2.2.1FR-39/UWaverneter

2.2.11-129-BFrequencyMeterSet

2.2.1I-129-BMFrequencyMeterSet

2.2.1TS-354/UPFrequencyMeterSet

2.2.1TS-480/UFrequencyMeter

2.2.1GeneralRadio724-BFrequencyMeter

2.2.2AN/UPM-30RadarTestSet

2.2.2AN/USM-22Waverneter

2.2.2FR-2/UReferenceCavity

2.2.2FR-7/UPEchoBox

2.2.2FR-15(XW)/UFrequencyMeter

2.2.2FR-16(XW)/UFrequencyMeter

2.2.2FR-17(XW)/UFrequencyMeter

2.2.2FR-18(XW)/UFrequencyMeter

2.2.2FR-19(XW)/UFrequencyMeter

2.2.2FR-29(XW)/UWaverneter

2.2.2FR-30(XW)/UWavemeter

2.2.2FR-31(XW)/UWaverneter

2.2.2FR-32(XW)/UWaverneter

2.2.2FR-33(XW)/UWaverneter

2.2.2FR-34(XW)/UWavemeter

2.2.2FR-35(XW)/UWavemeter

xii



TABLEOFCONTENTS(Continued)
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Functional

Designation
ClassificationName

2.2.2FR-4l(XW)/UEchoBox

2.2.2FR-72/UPTunedCavity

2.2.2FR-73/UPTunedCavity

2.2.2OAA-2RadarTestEquipment

2.2.2OAO-2RadarTestEquipment

2.2.2OBURadarTestEquipment

2.2.2TS-6l/APTestSet

2.2.2TS-62/APTestSet

2.2.2TS-9l/TPS-lTestSet

2.2.2TS-llO/APTestSet

2.2.2TS-Ill/CPWavemeter

2.2.2TS-172/UPTestSet

2.2.2TS-184/APTestSet

2.2.2TS-184A/APTestSet

2.2.2TS-192/CPM-4Wavemeter

2.2.2TS-2l8/UPEchoBox

2.2.2TS-2l8A/UPEchoBox

2.2.2TS-247/APM-48Wavemeter

2.2.2TS-255/APEchoBox

2.2.2TS-270/UPEchoBox

2.2.2TS-270A/UPEchoBox

2.2.2TS-270B/UPEchoBox

2.2.2TS-275/UPEchoBox

2.2.2TS-285/GPFrequencyMeter

2.2.2TS-3llA/UPEchoBox

2.2.2TS-311B/UPEchoBox

2.2.2TS-349/UPEchoBox

2.2.2TS-488/UPEchoBox
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TABLEOFCONTENTS(Continued)

Functional
DesignationName

Classification

2.2.2TS-488A/UPEchoBox

2.2.2TS-S01/UPEchoBox

2.2.2TS-S44/UPEchoBox

2.2.2TS-S4S/UPEchoBox

2.2.214ABA-lEchoBox

2.2.3AN/UPM-2WavemeterTestSet

2.2.3BC-906-AFrequencyMeter

2.2.3BC-906-BFrequencyMeter

2.2.3BC-906-CFrequencyMeter

2.2.3BC-906-DFrequencyMeter

2.2.3BC-906-EFrequencyMeter

2.2.3FR-3(XA)/UFrequencyMeter

2.2.3FR-14(XW-l)/UFrequencyMeter

2.2.3FR-48(XW)/UWavem.eter

2.2.3FR-49/UWavemeter

2.2.3FR-SO(XW-l)/UWavemeter

2.2.3FR-Sl(XW-l)/UWavem.eter

2.2.3TS-33/APFrequencyMeter

2.2.3TS-117/GPWavemeterTestSet

2.3TRANSMISSIONTYPEFREQUENCYMETERS

2.3.1FR-63/UFrequencyMeter

2.3.2FR-9/UFrequencyMeter

2.3.2FR-IO(XW)/UFrequencyMeter

2.3.2FR-ll(XW)/UFrequencyMeter

2.3.2FR-12(XW)/UFrequencyMeter

2.3.2FR-13(XW)/UFrequencyMeter

2.3.2FR-22(XW)/UWavemeter..
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Functional.DesignationName
Classification

2.3.2FR-23(XW)/UWavemeter

2.3.2FR-24(XW)/UWavemeter

2.3.2FR-25(XW)/UWavemeter

2.3.2FR-26(XW)/UWavemeter

2.3.2FR-27(XW)/UWavemeter

2.3.2FR-28(XW)/VWavemeter

2.3.3FR-8(XW)/UFrequencyMeter

2.3.3FR-52(XW)/UWavemeter

2.3.3FR-53(XW)/UWavemeter

2.3.3FR-54(XW)/UWavemeter

2.3.3FR-55(XW)/UWavemeter

2.3.3TS-69A/APFrequencyMeter

2.4COUNTINGTYPEFREQUENCYMETERS

2.4Berkeley554Events-Per-Unit-Time
(EPUT)Meter

2.4Hewlett-Packard521GElectronicCounter

2.4Hewlett-Packard522BElectronicCounter

2.4Hewlett-Packard523DRElectronicCounter

2.4.1FR-2l/UElectronicFrequency
Meter

2.4.1FR-65/TSM-9FrequencyCounter

2.4.1TS-598/UPulseTester

2.4.1TS-598A/UPulseTester

2.4.1ElTronicsCA-2523VideoPulseCounter

2.4.2AN/UPM-34AntennaTestSet

2.4.2AN/USM-26FrequencyMeter

2.4.2FR-67/UFrequencyMeter
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Classification

TABLEOFCONTENTS(Continued)

DesignationName

2.5FREQUENCYINDICATORS

2.5.1FR-40/GSM-l

2.5.2AN/UPM-36

2.5.2BrowningRH-lO

FrequencyMeter

SignalComparator

CalibratorSet,WWV

2.6ELECTROMECHANICALFREQUENCYMETERS

2.6.1TS-328/UFrequencyMeter

2.6.1TS-328A/UFrequencyMeter

2.6.1TS-328B/UFrequencyMeter

2.6.1TS-494/UFrequencyMeter

2.6.1FrahmMF9FrequencyMeter

2.6.2GeneralRadio631BStrobotac

2.6.3SperryT-IOI007OscilloscopeTachometer
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ALPHA-NUMERICALINDEX

Name
Functional

DesignationClassification

AN/UPM-2WavemeterTestSet2.2.3

ANjUPM-30RadarTestSet2.2.2

AN/UPM-34AntennaTestSet2.4.2

AN/UPM-36SignalComparator2.5.2

AN/URM-32FrequencyMeter2.1.1

AN/URM-79FrequencyMeter2.1.1

AN/URM-80FrequencyMeter2.1.1

AN/URM-8lFrequencyMeter2.1.1

AN/USM-22Wavemeter2.2.2

AN/USM-26FrequencyMeter2.4.2

AN/USM-29FrequencyMeter2.1.3

BC-22l-(>'~)FrequencyMeter2.1.1 -;

BC-906-AFrequencyMeter2.2.3

BC-906-BFrequencyMeter2.2.3

BC-906-CFrequencyMeter2.2.3

BC-906-DFrequencyMeter2.2.3

BC-906-EFrequencyMeter2.2.3

BC-1066-ARadioReceiver2.1.1

BC-1066-BRadioReceiver2.1.1

FR-2/UReferenceCavity2.2.2

FR-3{XA)/UFrequencyMeter2.2.3

FR-4jUFrequencyMeter2.1.1

FR-5/UFrequencyMeter2.1.1

FR-6/UFrequencyMeter2.1.1

FR-7jUPEchoBox2.2.2

FR-8{XW)/UFrequencyMeter2.3.3

XVll



ALPHA-NUMERICALINDEX(Continued)

DesignationNaIne
Functional

Classification

FR-9/UFrequencyMeter2.3.2

FR-lO(XW)/UFrequencyMeter2.3.2

FR-ll(XW)/UFrequencyMeter2.3.2

FR-12(XW)/UFrequencyMeter2.3.2

FR-13(XW)/UFrequencyMeter2.3.2

FR-14(XW-l)/UFrequencyMeter2.2.3

FR-15(XW)/UFrequencyMeter2.2.2

FR-16(XW)/UFrequencyMeter2.2.2

FR-17(XW)/UFrequencyMeter2.2.2

FR-18(XW)/UFrequencyMeter2.2.2

FR-19(XW)/UFrequencyMeter2.2.2

FR-21/UElectronicFrequencyMeter2.4.1

FR-22(XW)/UWaveIneter2.3.2

FR-23(XW)/UWaveIneter2.3.2

FR-24(XW)/UWaveIneter2.3.2

FR-25(XW)/UWaveIneter2.3.2

FR-26(XW)/UWaveIneter2.3.2

FR-27(XW)/UWaveIneter2.3.2

FR-28(XW)/UWaveIneter2.3.2

FR-29(XW)/UWaveIneter2.2.2

FR-30(XW)/UWaveIneter2.2.2

FR-31(XW)/UWaveIneter2.2.2

FR-32(XW)/UWaveIneter2.2.2

FR-33(XW)/UWaveIneter2.2.2

FR-34(XW)/UWaveIneter2.2.2

FR-35(XW)/UWaveIneter2.2.2

FR-39/UWaveIneter2.2.1

XVlll
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Name
Functional

DesignationClassification

FR-40/GSM-lFrequencyMeter2.5.1

FR-4l(XW)/UEchoBox2.2.2

FR-43/URM-18FrequencyMeter2.1.1

FR-48(XW)/UWavemeter2.2.3

FR-49/UWavemeter2.2.3

FR-50(XW-l)/UWavemeter2.2.3

FR-5l(XW-l)/UWavemeter2.2.3

FR-52(XW)/UWavemeter2.3.3

FR-53(XW)/UWavemeter2.3.3

FR-54(XW)/UWavemeter2.3.3

FR-55(XW)/UWavemeter2.3.3

FR-63/UFrequencyMeter2.3.1

FR-65/TSM-9FrequencyCounter2.4.1

FR-67/UFrequencyM~ter2.4.2

FR-72/UPTunedCavity2.2.2

FR-73/UPTunedCavity2.2.2

1-129-BFrequencyMeterSet2.2.1

I-129-BMFrequencyMeterSet2.2.1

OAA-2RadarTestEquipment2.2.2

OAO-2RadarTestEquipment2.2.2

OBURadarTestEquipment2.2.2

SCR-211-ACFrequencyMeterSet2.1.1

SCR-211-JFrequencyMeterSet2.1.1

TS-33/APFrequencyMeter2.2.3

TS-61/APTestSet2.2.2

TS-62/APTestSet2.2.2

TS-69A/APFrequencyMeter2.3.3

xix



ALPHA-NUMERICALINDEX(Continued)

DesignationName
Functional

CIassification

TS-91/TPS-ITestSet2.2.2

TS-llO/APTestSet2.2.2

TS-Ili/CPWavemeter2.2.2
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2.1HETERODYNETYPEFREQUENCYMETERS
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..

FREQUENCYMETER
MODEL720-A

(GeneralRadioCompany)

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedinstrumentusedtomeasurefre­

quencyinthesupersonicrange.Strongbeatnotescanbeheardthroughhead­
phones,adynamicspeaker,ormaybeindicatedonameter.Frequencyisin­
dicatedonacalibrateddial.

RELATIONSHIPTOOTHEREQUIPMENT:
PowerSupplyGeneralRadiol26l-AisusedforACoperation.Thispower

supplyiselectricallyandmechanicallyinterchangeablewiththebatterypower
supplyusedforDCoperation.

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Theprincipalelementsoftheinstrumentareacalibrated

oscillator,acrystaldetector,anda3-stageamplifier.Abutterflycircuit
allowssimultaneousvariationofinductanceandcapacitanceintheoscillator
stagewithoutslidingcontacts.Theoscillatoristunableoverafrequency

(C':rmtinllPr'!)

AIRFORCENAVYARMY

TYPECLASS
STOCKNOS
PROCURF.M'TINFO:
PROr.TTRF.M''T'r.o~.DESIGNCOG.:Commercial

FT.TN·FUNCTIONALCLASS.NO.:2.1

-ElectronicsTestEauioment-Model720-A



FREQUENCYMETERMODEL72.0-A
(GeneralRadioCompany)

ELECTROMECHANICALDESCRIPTION:(Continued)
rangeoffrom100to2.00megacyclespersecondandproducesharmonicsupto
3000megacyclespersecond.Formeasurementsbelow100megacyclesper
second,harmonicsoftheunknownfrequenciesareused.Ahighlysensitive
adjustableantennaallowsthetestsettobeusedformostapplicationswithout
connectingtheunittothesourcebeingmeasured.

PowerSupply:BurgessBattery6TA60.
FrequencyRange:10to3000megacyclespersecond,100to2.00megacyclesper

secondonfundamentalfrequencies.
Bandwidth:50kilocyclespersecond.
Accuracy:±O.1%.

MANUFACTURERS'ORCONTRACTORS'DATA:
GeneralRadioCompany,Cambridge39,Massachusetts,approximateunitcost,

$455.00.

TUBECOMPLEMENT:
1IN5-GT/G,1ID8-GT,1958-A.

REFERENCEDATAANDLITERATURE:
Manufacturer'sCatalog.

EQUIPMENTSUPPLIED·

Quant.ptock(USAF)
Overall

NameandCaseDimensionsWeight
PerNumbers(Navy)

NomenclatureMat'linches)(Lbs.)
Eq'pt(Army)HWD

1Frequencymetal1412.-1/2.10-1/2.2.7-1/2.

MeterGeneral
Radio72.0-A

1Battery
Burgess6TA60

SHIPPINGDATA:

Overall
Weight

No.ofVolumeDimensions Contents&IdentificationPacked
Boxes(Cu.Ft.)inches}

(Lbs.)
HWD

FrequencyMeter
GeneralRadio72.0-A

Model72.0-A-ElectronicTestEauipment-



ANALYZER,SINEWAVEGENERATOR
PartNo.T-IOI073

(SperryGyroscopeCompany)

FUNCTIONALDESCRIPTION:
Anequipmentdesignedtoperfonnsubassemblybenchtestsonthesinewavegen­

eratorofRadarSynchronizerSN-57/APQ-31.Theanalyzersimulatestheactual
operatingconditionsencounteredbythesinewavegeneratorandcomparesthefre­
quencyofthegeneratoroscillatorcircuitwithaself-containedfrequencystandard.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Athree-stagegategeneratorcircuitintheanalyzerproduces

thenegativegatewhichisnecessaryforoperationofthesinewavegenerator.
Thiscircuitincludesafree-runningmultivibrator,atriggergenerator,anda
gatemultivibrator.Thefree-runningmultivibratorproducesthevoltagefor
excitationofthetriggergenerator;thepulseoutputsofthetriggergenerator
triggerthegateITlultivibratorwhichsuppliesthenegativegateforthesinewave
generator.

(Continued)
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.7CAC-043380
PROCUREM11'INFO.:
PROCUREM'TCOG.:DESIGNCOG.:Commercial
F.I.I.N.:FUNCTIONALCLASS.NO.:2.1

-Electronic5TestEquipment-SperryT-IOlO73

Thi~prOjectwa.&,upport~dbytheUSAFonContractAF33(bOO)l8Z76andmonitoredbyWADe.ARDe~CarlL.Frederick.Bethe.da.Md..Multi1ith~dinL".So..-\



ANALYZER,SINEWAVEGENERATOR
PartNo.T-lOl073

(SperryGyroscopeCompany)

ELECTROMECHANICALDESCRIPTION:(Continued)
CircuitInformation:(Continued)

Aswitchingarrangementpermitseithernormaloperationofthesinewave
generatororoperationwiththegatetubeheldatcutoff.Duringnormaloperation
thegeneratoroutputmaybemonitoredandadjustedbytheuseofadditionaltest
equipment.Duringoperationwiththegatetubeatcutoff,thesinewaveoutputof
thegeneratorismixedwithareferencesignalintheanalyzer.Thisreference
signalisproducedbyacrystalcontrolledosdIlatorwhichisstabilizedbyacathode
followercircuit.Thebeatdifferencefrequencyproducedbymixingthetwosignals
isindicatedbytheopeningandclosingofanelectroniceyeonthefrontpanelof
theanalyzer.

PowerSupply:115volts,AC,400cyclespersecond,single-phase,220watts;27.5
volts,DC,35watts.

InternalPowerOutput::l:150volts,DC;+300'volts,DC.
ReferenceSignalFrequency:163.882kilocyclespersecond:l:0.005%.
Voltmeters:"ACInput"meter:Measures115volt,AC,inputtotheanalyzer;"DC

Input"meter:Measures27.5volt,DC,inputtotheanalyzer;"DCVolts"meter;
MonitorstheDCvoltagesproducedbytheinternalpowersuppliesoftheanalyzer.

MANUFACTURERS'ORCONTRACTORS'DATA:
SperryGyroscopeCompany,DivisionoftheSperry-RandCorporation,Great

Neck,LongIsland,NewYork;ContractAF33(038)14787.

TUBECOMPLEMENT:
1JAN-6E5;2JAN-6AS7G;1JAN-GL164l;1JAN-5R4GY;2JAN-12AU7;1JAN­

5Y3GT;1JAN-6Y6G;3JAN-6J6;1JAN-2C5l;1JAN-OB2;1JAN-6SK7;1JAN­
6SA7;1JAN-6J5;1JAN-6AC7.

REFERENCEDATAANDLITERATURE:
TO33D5-5-53-1(OperationandServiceInstructions).
TO33D5-5-53-4(Illustr~tedPartsBreakdown).

SHIPPINGDATA'
No.ofVolumeOverallWeight

BoxesContents&tIdentification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

SperryT-lOl073-ElectronicsTestEquipment-
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ANALYZER,SINEWAVEGENERATOR
PartNo.T-I0I073

(SperryGyroscopeCOInpany)

EQUIPMENTSUPPLIED:
Quant.NaIneandCaseStock(USAF)-OverallWeIght
PerNOInenclatureMat'liNuInbers(Navy)DiInensions(Lbs.)

Eq'pt(ArIny)(inches)
HWD

1Analyzer,Sine7CAC-04338012-1/220-3/41246
WaveGenerator
(Sperry
T-10I073)

-ElectronicsTestEquipInent-SperryT-101073





FREQUENCYMETERAN/URM-32

FUNCTIONALDESCRIPTION: Aportable.generalpurpose,self-contained,crystalcontrolledheterodynetype meterusedforfieldanddepottestingofcontinuouswaveormodulatedcarrierwave RFtransmittersandsignalgenerat9rs.Asinglecalibratedcontrolandacalibra­ tedchartareusedinmakingfrequencymeasurements.Crystalcheckpointsare providedonthechart.AvoltmetermountedonthefrontpanelchecksBtandAt voltages.Twointernalfrequencycalibratingcrystalsareincluded.
RELATIONSHIPTOOTHEREQUIPMENT: TheAN/URM-32isareplacementforSCR-211.TS-l74/U,TS-175/U,TS-323/UR andNavytypeLM.

ELECTROMECHANICALDESCRIPTION: CircuitInformation:Theunknownsignalisheterodynedwiththatofavariablefre­ quencyoscillator.Theresultingbeatfrequencysignalisaudio-modulatedbya combinationaudioamplifierandmodulatortogiveanauralindicationwhensine wavesignalsarebeingmeasured.Aszero-beatisapproachedbyvariationof thefrequencyofthevariablefrequencyoscillator,theauralindicationwilldimin­ ishuntilitdisappearsatzero-beat.TheVFOisthenheterodynedtothenearest crystalcheckpointofthecrystaloscillator,andacorrectionknobisusedto makethesetwosignalszero-beatwhentheVFOindicatesthecheckfrequency,
(Continued) AlRFORCENAVYARMY TYPECLASS.

STOCKNOS.7CAC-318208-425 PROCUREM'TINFO.:Spec.No.SCL-1341.dated15Januarv1951 PROCUREM'TCOG.:USADESIGNCOG.:USA,SCEL F.l.I.N.:
FUNCTIONALCLASS.NO.:2.1.1 -ElectronicsTestEquipment-AN/URM-32 'DIu,roJoct••••upport"bytIlou....,....Co_netA,.))(6001111"aadm...ltoreelII,WADe.ARDC•CarlL."roderlck.aothuda.Md••MlI1tUlthedInUS.A.



FREQUENCYMETERAN/URM-32

ELECTROMECHANICALDESCRIPTION:(Continued)

byapplyingatuningcorrectiontotheVFO.Thentheoriginaloperationofhetero­

dyningtotheunknownsignalisrepeated.Inthisway,requiredaccuracyismain­

tained.

PowerSupply:115volts,DC,from2batteriesBA-4l9/U,and6volts,DC,from

1batteryBA-4l2./U.(HasprovisionsforreceivingpowerfromPowerSupply

PP-1243/U.)

FrequencyRange:12.5kilocyclespersecondto1000megacyclespersecond.

TypeofTransmission:ContinuousWave,ModulatedCarrierWave.

InternalModulationFrequencyRange:600to1200cyclespersecond(900±300

cyclespersecond).

B+Voltage:+12.1.5volts,DC.

A+Voltage:+5.4volts,DC.

RFInput:O.1volt,maximum.

RFOutput:100microvoltsminimuminto50ohms.

AudioOutputImpedance:600ohms.

Accuracy:±O.010/0ofindicatedfrequency.

Stability:±O.010/0.

TemperatureRange:_20
o

C.to+55
0
C.,operational;_62.°C.to+7l

o
C.,nonopera-

tional.

HumidityRange:Upto950/0,operationaL

AltitudeRange:Upto10,000feet,operational;upto50,000feet,nonoperatiunaL

InternalCrystals:1and5megacyclespersecond.

MANUFACTURERS'ORCONTRACTORS'DATA:

RadioFrequencyLaboratories,PowervilleRoad,Boonton7,NewJersey;USA

ContractDA-36-039-sc-15385,28June1951;DA-36-039-sc-64450,3June1954.

TUBECOMPLEMENT:

1JAN-6C4W,1JAN-5814A,2JAN-12AT7WA,1JAN-OB2.

REFERENCEDATAANDLITERATURE:

SHIPPINGDATA:

No.of
VolumeOverallWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)

HWD

.

AN/URM-32.-ElectronicsTestEquipment-



FREQUENCYMETERAN/URM-32

EQUIPMENTSUPPLIED~
Quant.NameandCaseStock(USAF)OverallWelght
PerNomenclatureMattIlNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1Frequency!Alumi7CAC-318208-42513-3/811-1/414-1/250 Meternum
AN/URM-32

1Antenna
AT-564()/U

1Adapter
Connector
UG-641/U

1Battery
BA-412/U

2Battery
BA-419/U

1Calibration
Book

ICord
CD-307-A

1Cord
CG-409E/U

IHeadSet
HS-33

-ElectronicsTestEquipment-AN/URM-32
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FREQUENCYMETERAN/URM-79

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,heterodynetypefrequencymeterusedtomeasure frequenciesandtocalibratefieldradioreceiversandtransmitters.Ablinker light(orearphonesforanaudibleindication)isusedformakingaccuratezero­ beatsettings.Allcontrols,dials,connections,andcarryinghandlesarelocated onthefrontpanel.:'heequipmentisdesignedforrackmountingorforuseasa tablemodelwithtiltba~eforeaseofviewing.

RELATIONSHIPTOOTHEREQUIPMENT~
AN/URM-79istheoverallnomenclatureforFR-4/U.

ELECTROMECHANICALDESCRIPTION: CircuitInformation:Atemperature-stabilizedcrystaloscillatorprovidesa10 kilocyclesfrequencyforuseinthetestcircuit.Theoperatingfrequencyofthe oscillator,12.50kilocycles,isdividedinto10kilocyclesfrequencyusedfortest

(Continued) AlRFORCENAVYARMY TYPECLASS.~+.,....ri",.,.n
STOCKNOS.7CAC-52.6l66

3F3317-7q PROCUREM'TINFO.:SigCSpec.MIL-F-1I068 PROCUREM'TCOG.:ArmyDESIGNCOG.:Armv.SSL F.I.I.N.:
FUNCTIONALCLASS.NO.:2..1.1 -Elt:ctronicsTestEquipment-AN/URM-79 t1llaprojectW&OollpponedbytbeUSAFonContrectAF3J(600)Z8Z76&ndmonitoredbyWADe.ARDC•CuiL.Frederick.aethude.Md.-Mll1tUlthedinU.S.A.



FREQUENCYMETERAN/URM-79

ELECTROMECHANICALDESCRIPTION:(Continued)

signals.Thebasicoperationofthefrequencymeterisasfollows:Anunknown

signalandthetestsignalarefedintoameasuremixer;thetwosignalsarehet­

erodynedinthemixerandthedifferenceorbeatfrequencythatresultspasses

througha15to20kilocyclehand-passfilter;thissignalisamplifiedandvisually

comparedwitha15to20kilocyclesignalsuppliedbyaninterpolationoscillator;

theinterpolationoscillatorisahighstability,modifiedtuned-gridoscillator

whichcanbeadjustedtoprovideasingleclosedpatternontheoscilloscopescreen.

WhenasingleclosedLissajousfigureisobtainedonthescreen,thefrequency

oftheoscillatorisequaltothedifferencefrequency.Byreadingthedialsofthe

interpolationoscillatorandusingthecalibartionchartswhicharesupplied,the

unknownfrequencymaybedetermined.Includedinthecircuitareseveralfre­

quencymultipliers,aproxyoscillator,andazeromixer,allofwhichextendthe

rangeofthefrequencymeterandmakeindirectmeasurementspossible.

PowerSupply:115or230volts:t:!0%,AC,50to1000cyclespersecond,single

phase,136watts.

FrequencyRange:100kilocyclespersecondto20megacyclespersecondinseven

bands.

OscillatorFrequencies:

Proxy:100to250kilocyclespersecond.

Crystal:1250kilocyclespersecond.

Blocking:10kilocyclespersecond.

Interpolation:15to20kilocyclespersecond.

FrequencyMultiplication:2to80timesproxyoscillatorfrequency.

HarmonicSelector:9ththrough26thharmonicof10kilocyclespersecond.

TypeofReception:ContinuousWave.

RFOutput:100microvoltsminimumacross51ohmsonanyharmonic.

AudioPowerOutput:2milliwattsminimumacross600ohms.

FrequencyStability:0.0001,"0.

Accuracy:±O.001'0offrequencycalibration.

MethodofInterpolation:Built-inoscilloscope.

MANUFACTURERS'OR

Sparks-Withington,Jackson,

CostperUnit,$850.00.

CONTRACTORS'DATA:

Michigan;ArmyOrder14231-PH-51;Approximate.

TUBECOMPLEMENT:

7JAN-6AU6,8JAN-12AT7,2JAN-5654,3JAN-5670,3JAN-5725,3JAN-5751,

1JAN-2BP1,1JAN-OA2,1JAN-5Y3GT,1JAN-6Y6G.

REFERENCEDATAANDLITERATURE:

TO16-35FR4-6(InstructionBook).

IAN/URM-79-ElectronicsTestEquipment-



FREQUENCYMETERAN/URM-79

. No.ofVolumeOverallWeight BoxesContents&Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

1FrequencyMeter6.92226-1/420-3/4155
AN/URM-79

SHIPPINGDATA'

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)OveralllWeight PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.) Eq'pt(Army)(inches)

HWD
1Frequency7CAC-526166146

Meter
AN/URM-793F3317-79
Including::

1Frequency7CAC-170275-965215-3/41918-1/886 Meter
FR-4/U

1TransitCaseWood20-3/426-1/822-7/16 CY-1509/U
1Cord7CAC-170265-2660

CG-409/Ulong
IAdapter

Connector
UG-924/U

2Instruction10-1/47-7/8
Book

2SetCalibration
Charts(ioclud-
ingonespare)

ISetSpare
Tubes

5SpareFuse
1SpareCrystal

CR-36/U

-ElectronicsTestEquipment-ANITmM-7q
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FREQUENCYMETERAN/URM-80

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose.heterodynetypefrequencymeterusedforcalibra­

tingthefrequencyofradioreceiversandtransmitters.Provisionisrnadefor
attachrn.entofheadphones.Allcontrols,dials.connections.andasetofcarrying
handlesarelocatedonthefrontpanel.Thisequiprnentisdesignedforrackrnounting
oruseasatablemodelwithtiltbaseforeaseofviewing.

RELATIONSHIPTOOTHEREQUIPMENT:
AN/URM-80istheoverallnomenclatureforFR-5/U.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:115or230volts.±10%,AC.50to1000cyclespersecond.single

phase.
FrequencyRange:10to100megacyclespersecond.
TypeofReception:ContinuousWave.
StandardFrequencyAvailable:3.6megacyclespersecond±O.0001%.
Calibration:Internalpermanentfilmscale.multiplyingbooksupplied.
TypeofConnectors:BNC.
FrequencyStability:0.0001%.

(Continued)
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.7CAC-3l82053F2743-5
PROCUREMITINFO.:ShzCSnec.MIL-F-ll069
PROCUREMITCOG.:ArmvDESIGNCOG.:Armv.SSL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.1.1

-ElectronicsTestEquipment-AN/uRM-80

11aieproject....ellpportedlIytlleUSAF_ContractAFU(600IZlZ16aMmonitoredbyWADe.AJU)C_CarlL.Frederick.aethuda.Md.•Mll1tUlthedInU.S.A.



FREQUENCYMETERAN/URM-80

ELECTROMECHANICALDESCRIPTION:(Continued)
Accuracy::.to.001%offrequencycalibration.

o0
TemperatureRange:-20C.to+52C.

MANUFACTURERS'ORCONTRACTORS'DATA:
LavoieLaboratories,Morganville,NewJersey;ArmyContractNos.W36-039­

sc-44S86andDA36-039-sc-36S27;OrderNo.99-PH-S2.

TUBECOMPLEMENT:
2JAN-6AK6,1JAN-6AH6,6JAN-6AU6,1JAN-6C4,7JAN-12AT7,1JAN-S8l4,

6JAN-6BA6/W,3JAN-6BN6,IJAN-OB2,IJAN-OA2,2JAN-6X4/W.

REFERENCEDATAANDLITERATURE:

.
No.ofVolumeOverallWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

SHIPPINGDATA'

.
Quant.NameandCaseStock(USAF)OverallWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWn

1Frequencyl-krer7CAC-31820S
AN/URM-80
Including:3F2743-S

IFrequencyl-kter7CAC-17027~6S312-1/419IS60
FR-s/u

1Technical
Manual

ISetCalibration
Charts

IMeterCase
CY-150l/U

1CordCG-409/U

AN/URM-80-ElectronicsTestEquipment-

EQUIPMENTSUPPLIED'



FREQUENCYMETERAN/URM-81

c

CALIBRATIONTABLES

G

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,heterodynetypefrequencymeterusedforcali­

bratingthefrequencyofradioreceiversandtransmitters.Provisionismadefor
attachmentofheadphones.Allcontrols,dials,connections,andasetofcarrying
handlesarelocatedonthefrontpanel.Theequipmentisdesignedforrackmount­
ingoruseasatablemodelwithtiltbaseforeaseofviewing.

RELATIONSHIPTOOTHEREQUIPMENT:
AN/URM-81istheoverallnomenclatureforFR-6/U.

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Theincomingsignalwhosefrequencyisunknownismixedwith

thatofavariable-tunedinterpolationoscillatoraddedtoaharmonicofafixed
crystaloscillator.TheresultingIFsignalisamplifiedbyaband-passIFam­
plifierandpassedthroughaharmonicsequenceselectorwhicheliminatessome

(Continued)

I'

AIRFORCENAVYARMY

TYPECLASSStandard

STOCKNOS7CAC-318208-36
PROC:TTl:n;~MITINFO.:Spec.MIL-F-I0636(Sie:C)&Am.I
PROC:TTR~MITC:OG..ArmvDESIGNCOG.:ArmvSSL
F1.1.N..FUNCTIONALCLASS.NO.:2.1.I

-ElectronicsTestEauinment-AN/URM-81



FREQUENCYMETERAN/URM-8l

ELECTROMECHANICALDESCRIPTION:(Continued)
oftheundesirableharmonicsandpassesthedesiredharmonic.Acavity-type
filtereliminatesmostoftheremainingundesirableharmonicsandamplifiesthe
desiredharmonic.AnLCtypeaudio-rnodulatorrnodulatesthefilteredandaIll­
plifierIFsignal.Thisaudio-modulatedsignalisdetectedandarnplified.The
resultingaudiosignalisappliedtotheheadphonesjack.Maximurnauralindi­
cationisobtainedbytuningtheinterpolationoscillatortoafrequencywhich,when
mixedwiththeincomingsignal'sfrequency,willgivetheexactIFwhichwillbe
passedbytheIFamplifier,selector,andfilterwithoutattenuation.Inorderto
obtaintheexactfrequencyoftheunknownsignal,thereadingfromtheinterpola­
tionoscillatormustbemultipliedbyaharmonicfactor.Inordertofacilitate
thiscalculation,acalibrationchartisprovidedonmicrofilminsidetheequip­
ment.Astheoscillatorisadjusted,thecalibrationchartismechanicallybrought
intoviewtocorrespondwiththeoscillatorsetting.Anopticalrnagnifyingsystem
enablestheoperatortoaccuratelydeterminetheunknownfrequency.

Selfcalibrationatastandardfrequencyisprovidedfromtheoutputofanin­
ternalcrystaloscillator.whichissubstitutedfortheunknownsignalforthat
purpose.

PowerSupply:lISor230volts,±100/0.AC.SOto1000cyclespersecond.single
phase.

FrequencyRange:100toSOOmegacyclespersecond.
TypeofReception:ContinuousWave.
FundamentalFrequencyRange:4.166to4.34megacyclespersecond.
StandardFrequencyAvailable:4.0megacyclespersecond±O.00010/0.
TypeofConnectors:BNC.
Calibration:Internalpermanentfilrnscale.multiplyingbooksupplied.
FrequencyStability:O.0001%.
Accuracy:±O.001%offrequencycalibration.

o000
TemperatureRange:-20C.(-4F.)to+S2C.(+l2SF.).

MANUFACTURERS'ORCONTRACTORS'DATA:
LavoieLaboratories.Morganville.NewJersey;ArmyOrder102-PH-S2.

TUBECOMPLEMENT:
1JAN-6AK6,SJAN-6AH6.6JAN-6AU6,4JAN-l2AT7.1JAN-S814,1JAN­

6BA6/W,3JAN-6BN6.1JAN-OB2,1JAN-OA2.2JAN-6X4/W.

REFERENCEDATAANDLITERATURE:

IAN/URM-81-ElectronicsTestEquipment-



FREQUENCYMETERAN/URM-81

. No.ofVolumeOverallWeight
BoxesContents8£Identification(Cu.Ft.)Dimensions!packed

(inches)(Lbs.)
HWD

SHIPPINGDATA·
"

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Overallrweight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1Frequency7CAC-318208-36
Meter
AN/URM-81
Including:

1Frequency7CAC-170275-9651512-1/4191560
Meter
FR-6/U

1MeterCase
CY-1501/U

1Cord
CG-409/U

1Technical
Manual

1Set
Calibration
Charts

-ElectronicsTestEquipment-AN/URM-8l





.'FREQUENCYMETERBC-221-(*)

FUNCTIONALDESCRIPTION:
Anaccurate,generalpurpose,portableandself-containedinstrumentofthehet­

erodynetypeusedtomeasureandcalibratethefrequencyoftransmitters,oscilla­
tors,signalgenerators,receivershavingabeat-frequencyoscillatorwithzero­
beatadjustment,andothertestequipment.Resonanceisindicatedbyzero-beat
notesheardintheheadsetandfrequencyisdeterminedbythedialsettingsandthe
associatedcalibrationcharts,

RELATIONSHIPTOOTHEREQUIPMENT:
PartofFrequencyMeterSetSCR-211-(*).

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Sixvoltssuppliedbyfour1.5voltBatteriesBA-23
pliedbysix22.5voltBatteriesBA-2..
TypeofReception:ContinuousWave.

and135voltssup-

(Continued)
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.7CAC-318208-45F16-Q-124920-1002C1501.1
PROCUREMITINFO.:ArmySpec.71-811-E
PROCUREM'TCOG.:ArmyDESIGNCOG.:Army,SSL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.1.1

-ElectronicsTestEquipment-BC-221-(*)

ThisprojectwassupportedbytheUSAFonContractAF33(600)282761lndmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md.-MultllithedinU.SoA.



FREQUENCYMETERBC-221-(*)

ELECTROMECHANICALDESCRIPTION:(Continued)
FundamentalFrequencyRange:125to250kilocyclespersecondand2000to4000

kilocyclespersecond.
CalibratedFrequencyRange:125kilocyclespersecondto20megacyclespersec­

ond.
·RFOutput(FunctioningasaTestOscillator):2milliwatts.
Accuracy:±O.025%ofindicatedfrequency.
TemperatureRange:_30

0
C.to+50

0
C.,operating.

MANUFACTURERS'ORCONTRACTORS'DATA:
BendixAviationCorporation,RedBank,NewJersey.
AllenD.Cardwell,Plainville,Connecticut.
PhilcoCorporation,Philadelphia26,Pennsylvania.
Rauland-BorgCorporation,Chicago18,Illinois.
ZenithRadioCorporation,Chicago,Illinois.
(Manufacturerisdependentuponthemodel.)

TUBECOMPl..,EMENT:
1JAN-76,1JAN-77,1JAN-6A7;or1JAN-76,1JAN-6SJ7Y,1JAN-6A7;or

1JAN-7G7,1JAN-7B8,1JAN-7A4;or1JAN-6K8,2JAN-6SJ7;or1JAN-6K8,
1JAN-6SJ7,1JAN-6SJ7Y.(TubeComplementisdependentuponthemodel.)

REFERENCEDATAANDLITERATURE:
TM11-300(InstructionBook).
TO16-40SCR211-5(InstructionBook).

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

BC-22-(*)-ElectronicsTestEquipment-

'.



FREQUENCYMETERBC-221-(*)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eqlpt(Army)(inches)
HWD

1FrequencyMetal1410-1/29-3/418.6
Meter
BC-221-(A-T)2C1501

or
1FrequencyMetal7CAC-318208-4512-1/2109-1/219.2

MeterorF1O-Q-124920-100
BC-22l-(AA-AN)Wood2C1501.1

1BagCan-7CAC-0782501511-1/210-1/2
BG-81-Avas
(allmodels2Z481A

exceptB&O)
or

1BagCan-1690-28609750015-1/21111
BG-81-Bvas
(B&Oonly)2Z481B

1Calibration
Book
M-117-(P-AN)6D7047.2

or
2Calibration

Book
M-1l7-(A-L)6D7047
(lSpare)

1CrystalUnit21-5/16
DC-9-AJ
(Allmodels2X185.1-1000AJ
exceptAK,AL,
AN)-or

1CrystalUnit21-5/16

DC-9-A
(AK,AL,AN2X185.1-1DODA

only)
1SetScrew7900-859441

Wrench,L-
Shaped,O.0766R55230

max.dia.,
(A,B,C,D,E,M)

or
-ElectronicsTestEquipment-BC-221-(*)



FREQUENCYMETERBC-221-(*)

EQUIPMENTSUPPLIED:
Quant.Nameand
PerNomenclature

Eq'pt

CaseStock(USAF)Over-allWeight
Mat'lNumbers(Navy)Dimensions(Lbs.)

(Army)~__--.-~(:i.:.;;n....;;,.c;;,;;.he.;;..s;;,.j)"r-__~
HWD

1SetScrew
Wrench,L­
Shaped,O.094
(F,J,K,L,N,0,
P-T,AA-AN)

1CarryingStrap
ST-19-A
(allmodels)

1SetSpare
Tubes

2Technical
Manual
TMll-300

7900-059443

6R55231.1

7CBA-ST19A

2Z90l9A

65long2

(*)ReferstoModelsA,B,C,D,E,F,J,K,L,M,N,0,P,Q,R,T,AA,
AC,AE,AF,AG,AH,AJ,AK,AL,AN.

BC-221-(*)-ElectronicsTestEquipment-



(Continued)
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RADIORECEIVERBC-I066-A

FUNCTIONALDESCRIPTION:
Aportable,self-containedgeneralpurpose,calibratedradioreceiverwhichcan

beusedtocheckthefrequencyandoperationofradioequipment.Itconsistsoftwo
separateoscillatingdetectorcircuits,eitheroneofwhichmaybefedintoatwo­
stageaudioamplifier.Theinputandinternallygeneratedsignalsareheterodyned
togiveanaudiosignalwhichisusedtoindicateresonance.

RELATIONSHIPTOOTHEREQUIPMENT:
SupersededbyBC-I066-B;partofIE-46-A.RadioReceiverBC-I066-Bcovers

awiderrangeoffrequenciesatthehighendoftheGbandthandoesRadioReceiver
BC-I066-A.

OneHeadsetHS-33,oneHeadsetAdapterMC-385,oneFrequencyMeterBC-906-A
orBequipmentsrequired,butnotsupplied.

UsedtotestPrimeEquipmentssuchasSCR-595-A,595-AE,695,695-A,695-AZ,
695-B,and695-C.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.1690-2189640002C-5066-A
PROCUREM'TINFO.:Dwg.No.ES-C-4516-A
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,C&N
F.I.I.N.:FUNCTIONALCLASS.NO.:2.L1

-ElectronicsTestEquipment-BC-I066-A

ThisprojectW&IsupportedbytheUSAFonContrectAF33(600)Z8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Betbeada,Md.-MultUlthedInU.S.A.



RADIORECEIVERBC-I066-A

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Three45voltBatteries(BA-53-A)andone1.5voltBattery(BA-35-A).
FrequencyRange:150to225megacyclespersecond.

MANUFACTURERS'ORCONTRACTORS'DATA:
PhilcoCorporation,Philadelphia,Pennsylvania.

TUBECOMPLEMENT:
2JAN-957,1JAN-ID9GT.

REFERENCEDATAANDLITERATURE:
AN16-40BC1066-2(MaintenanceInstructions).
TO16-55-345(SparePartsList).

. Quant.NameandCaaeStock(USAF)Over-allr.veight
PerNomenclatureMat'lNumbera(Navy)Dimenaions(Lba.)

Eq'pt(Army)Cinchea)
HWD

1RadioWood1690-2189640008813-1/217.0
Receiver
BC-1066-A2C5066A

1Canvas8-3/48-3/414.75
Cover

2Z3351-17
1Instruction

Book
F/BC-10662C5066A/81

Total:17.75

EQUIPMENTSUPPLIED'

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&rIdentification(Cu.Ft.)DimenaionsPacked

(inches)(Lbs.)
HWD

1RadioReceiver,BC-I066-A1.8413-1/213-1/217-1/230
(DomesticPacked)

BC-I066-A-ElectronicsTestEauh)ment-



RADIORECEIVERBC-1066-B

FUNCTIONALDESCRIPTION:
..Aportable,self-contained,generalpurpose,calibratedradioreceiverwhichcan

beusedtocheckthefrequencyandoperationofradioequipment.Itconsistsoftwo
separateoscillatingdetectorcircuits,eitheroneofwhichmaybefedintoatwo­
stageaudioamplifier.Theinputandinternallygeneratedsignalsareheterodyned
togiveanaudiosignalwhichisusedtoindicateresonance.

RELATIONSHIPTO0THEREQUIPMENT:
SupersedesBC-1066-A;sameasBC-1066-Aexceptforextensionoffrequency

range.OneHeadsetHS-33,oneHeadsetAdapterMC-38S,oneFrequencyMeter
BC-906-CorDandoneSignalGenerator1-196-AorBarerequiredbutnotsupplied.
U~edtotestPrimeEquipmentsuchasAN/APW-S,AN/APW-6,AN/TPN-l,and
AN/TPN-3.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.7CAC-6810S8ZCS066-B
PROCUREM'TINFO.:
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,C&N
F.I.I.N.:FUNCTIONALCLASS.NO.:Z.1.1

-ElectronicsTestEquipment-BC-1066-B

ThisprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda,Md.-MultUithedinU.S.A.



RADIORECEIVERBC-I066-B

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Three45voltBatteries(BA-53-A)andone1.5voltBattery(BA-35-A).
FrequencyRange:150to235megacyclespersecond.

MANUFACTURERS·ORCONTRACTORS·DATA:
PhilcoCorporation,Philadelphia,Pennsylvania;OrderNo.3348-W-43;Con­

tractNo.40-45,10/13/44;ApproximateCostperUnit,$44.00.

TUBECOMPLEMENT:
2JAN-957,1JAN-I08GT.

REFERENCEDATAANDLITERATURE:
AN16-400BCl066-2(MaintenanceInstruction).
TO16-55-345(SparePartsList).
TO08-10-154(OperationandMaintenanceInstructionsforIE-46-B).

.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1RadioWood7CAC-6810588813-1/217.25
Receiver
BC-I066-B2C5066-B

1CanvasCover8-3/48-3/414.75

2Z3351-17
1Instruction

Book
F/BC-I0662C5066B/81

Total:18.00

EQUIPMENTSUPPLIED'

.
No.ofVolumeOver-allWeight
BoxesContentsIIIdentification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1RadioReceiver,BC-1066-B1.5012121821
(ShelfPackage-Water
ResistantCarton)

BC-I066-B-ElectronicsTestEQuipment-

SHIPPINGDATA·
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FREQUENCYMETERFR-4/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,heterodynetypefrequencymeterusedtomeasure

frequenciesandtocalibratefieldradioreceiversandtransmitters.Ablinker
light(orearphonesforanaudibleindication)isusedformakingaccuratezero­
beatsettings.Allcontrols,dials,connections,andcarryinghandlesarelocated
onthefrontpanel.Itisdesignedforrackmountingorforuseasatablemodel
withtiltbaseforeaseofviewing.

RELATIONSHIPTOOTHEREQUIPMENT:

secondinseven

(Continued)

ELECTROMECHANICALDESCRIPTION:
PowerSupply:115or230volts±10%,AC,50to1000cyclespersecond,

phase,136watts.
FrequencyRange:100kilocyclespersecondto20megacyclesper

bands.

single

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.7CAC-170275-9652
PROCUREM'TINFO.:
PROCUREM'TCOG.:ArmyDESIGNCOG.:Army,SSL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.1.1

-ElectronicsTestEquipment-FR-4/U

ThisprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWAIJC.ARDC_CarlL.Frederick.Betheoda.Md.-MultilithedinU.S.A



FREQUENCYMETERFR-4/U

ELECTROMECHANICALDESCRIPTION:(Continued)
OscillatorFrequencies:

Proxy:100to250kilocyclespersecond.
Crystal:1250kilocyclespersecond.
Blocking:10kilocyclespersecond.
Interpolation:15to20kilocyclespersecond.

FrequencyMultiplication:2to80timesproxyoscillatorfrequency.
HarmonicSelector:9ththrough26thharmonicof10kilocycles,persecond.
TypeofReception:Continuouswave.
RFOutput:100microvoltsminimumacross51ohmsonanyharmonic.
AudioPowerOutput:2milliwattsmi.nimumacross600ohms.
FrequencyStability:0.0001%.
Accuracy:±O.001%offrequencycalibration.
MethodofInterpolation:Built-inoscilloscope.

MANUFACTURERS'ORCONTRACTORS'DATA:
Sparks-Withington.Jackson.Michigan;ArmyContractNo.DA-36-039-SC-5642;

ApproximateCostperUnit.$850.00.

TUBECOMPLEMENT:
7JAN-6AU6.8JAN-12AT7.2JAN-56S4.3JAN-5670,3JAN-5725.3JAN-57Sl,

1JAN-2BP1.1JAN-OA2.1JAN-5Y3GT.1JAN-6Y6G.

REFERENCEDATAANDLITERATURE:
TO16-35FR4-6(InstructionBook).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

FR-4/U-ElectronicsTestEquipment-



FREQUENCYMETERFR-4/U

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'llNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1Frequency7CAC-17027S-965215-3/41918-1/886
Meter
FR-4/U

1TransitWood20-3/426-1/8~2-7/1660
Case

1Cord7CAC-170265-2660
CG-409/Ulon'l

1Adapter
Connector
UG-924/U

2Instruction10-1/47-7/8
Book

2SetCalibration
Charts(includ-
ingonespare)

1SetSpare
Tubes

5Spare
Fuse

1Spare
Crystal
CR-36/U

-ElectronicsTestEquipment-FR-4/U





FREQUENCYMETERFR-S/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,heterodynetypefrequencymeterusedforcalibra­

tingthefrequencyofradioreceiversandtransmitters.Provisionismadeforat­
tachmentofheadphones.Allcontrols,dials,connections,andasetofcarrying
handlesarelocatedonthefrontpanel.Designedforrackmountingoruseasatable
modelwithtiltbaseforeaseofviewing.

RELATIONSHIPTOOTHEREQUIPMENT:
ThismeterispartofFrequencyMeterSetAN/URM-5,butcanbeusedinde­

pendentlyasanenditem.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:l1Sor230volts,±10%,AC,50-1000cyclespersecond,
FrequencyRange:10to100megacyclespersecond.
TypeofReception:ContinuousWave.

singlephase.

(Continued)
AIRFORCENAVYARMY

TYPECLASS.Standard,
STOCKNOS.7CAC-170275-4653
PROCUREM'TINFO.:
PROCUREM'TCOG.:ArmvDESIGNCOG.:Armv,SSL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.1.1

-ElectronicsTestEquipment-FR-5/U

ThloprojectwaesupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Betheada.Md.-MultillthedinU.S.A.



FREQUENCYMETERFR-5/U

ELECTROMECHANICALDESCRIPTION:(Continued)
StandardFrequencyAvailable:3.6megacyclespersecond±O.0001%.
Calibration:Internalpermanentfilmscale,multiplyingbooksupplied.
TypeofConnectors:BNC.
FrequencyStability:0.0001%.
Accuracy:±O.001%offrequencycalibration.
TemperatureRange:_4

0
F.to125

0
F.

MANUFACTURERS'ORCONTRACTORS'DATA:
LavoieLaboratories,Morganville,NewJersey;ArmyContractNos.W36-039­

sc-44586andDA36-039-sc-36527.

TUBECOMPLEMENT:
2JAN-6AK6,1JAN-6AH6,6JAN-6AU6,1JAN-6C4,7JAN-12AT7,1JAN-5814,

6JAN-6BA6/W,3JAN-6BN6,1JAN-OB2,1JAN-OA2,2JAN-6X4/W.

REFERENCEDATAANDLITERATURE:

.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1Frequency7CAC-170275-465312-1/4191560
Meter
FR-5/U
Including:

1Technical
Manual

1Set
Calibration
Charts

EQUIPMENTSUPPLIED·

.
No.ofVolumeOver-allWeight
BoxesContents8rIdentification(Cu.Ft.)Dimensions~acked

(inches)(Lbs.)
HWD

FR-5/U-ElectronicsTestEawtlment-

SHIPPINGDATA·



FREQUENCYMETERFR-6/U
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FUNCTIONALDESCRIPTION.:
Aportable,generalpurpose,heterodynetypefrequencymeterusedforcali­

bratingthefrequencyofradioreceiversandtransmitters.Provisionismadefor
attachmentofheadphones.Allcontrols,dials,connectionsandasetofcarrying
handlesarelocatedonthefrontpanel.Designedforrackmountingoruseasa
tablemodelwithtiltbaseforeaseofviewing.

RELATIONSHIPTOOTHEREQUIPMENT:
ThismeterispartofFrequencyMeterSetAN/URM-5,butcanbeusedinde­

pendentlyasanenditem.

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Theincomingsignalwhosefrequencyisunknownismixedwith

thatofavariable-tunedinterpolationoscillatoraddedtoaharmonicofafixed
(Continued)

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.7CAC-170275-q6515
PROCUREM'TINFO.:Spec.MIL-F-I0636(SiszC)&AIn.1
PROCUREM'TCOG.:ArmyDESIGNCOG.:Army,SSL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.1.I

-ElectronicsTestEquipment-FR-6/U

Thl.projectW&IsupporteelbytheUSAFonContractAF33(600)Z8Z76andmonitoreelbyWADC,ARDC•CarlL.Freelerlck,Bethe.da,Md.•MuJtllithedInU.S.A.



FREQUENCYMETERFR-6/U

ELECTROMECHANICALDESCRIPTION:(Continued)
crystaloscillator.TheresultingIFsignalisamplifiedbyaband-passIFam­
plifierandpassedthroughaharmonicsequenceselectorwhicheliminatessome
oftheundesirableharmonicsandpassesthedesiredharmonic.Acavity-type
filtereliminatesmostoftheremainingundesirableharmonicsandamplifiesthe
desiredharmonic.AnLCtypeaudio-modulatormodulatesthefilteredandam­
plifierIFsignal.Thisaudio-modulatedsignalisdetectedandamplified.The
resultingaudiosignalisappliedtotheheadphonesjack.Maximumauralindi­
cationisobtainedbytuningtheinterpolationoscillatortoafrequencywhichwhen
mixedwiththeincomingsignal'sfrequencywillgivetheexactIFwhichwillbe
passedbytheIFamplifier,selector,andfilterwithoutattenuation.Thetuning
knoboftheinterpolationoscillatorismechanicallycoupledtoadrumcontaining
arollofmicrofilmonwhichacalibrationcharthasbeenprinted.Thisisread
throughanopticalmagnifyingsystemtotherequiredaccuracy.

Selfcalibrationatastandardfrequencyisprovidedfromtheoutputofanin­
ternalcrystaloscillator,whichissubstituedfortheunknownsignalforthatpur­
pose.

PowerSupply:115or230volts,±10%,AC,50to1000cyclespersecond,single
phase.

FrequencyRange:100to500megacyclespersecond.
TypeofReception:ContinuousWave.
FundamentalFrequencyRange:2.67to2.745megacyclespersecond.
StandardFrequencyAvailable:4.0megacyclespersecond:t:O.0001%.
TypeofConnectors:BNC.
Calibration:Internalpermanentfilmscale,multiplyingbooksupplied.
FrequencyStability:0.0001%.
Accuracy:±O.001%offrequencycalibration.
TemperatureRange:_4

0
F.to+125

0
F.

MANUFACTURERS'ORCONTRACTORS'DATA:
LavoieLaboratories,Morganville,NewJersey;ArmyContractNo.W-36-039­

sc-36522.

TUBECOMPLEMENT:
1JAN-6AK6,5JAN-6AH6,6JAN-6AU6,4JAN-12AT7,1JAN-5814,1JAN­

6BA6/W,3JAN-6BN6,1JAN-OB2,1JAN-OA2,2JAN-6X4/W.

REFERENCEDATAANDLITERATURE:

SHIPPINGDATA,
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

FR-67u-ElectronicsTestEquipment-
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FREQUENCYMETERFR-6/U

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyiC"C-l7027>9651512-1/4191560
MeterFR-6/U

1Technical
Manual

1Set
Calibration
Charts

-ElectronicsTestEquipment-FR-b/U



,.,



FREQUENCYMETERFR-43/URM-18

FUNCTIONALDESCRIPTION:

Aportable,generalpurpose,frequencytransferunitusedintransferringanun­
knownfrequencyformeasurementagainstafrequencystandard,orfortransferring
afrequencyofknownvalue(determinedagainstthestandard)toanoutputcircuit.
Theapproximatevalueofanunknownfrequency,ortheapproximatevalueofade­
siredfrequencyintheoutputcircuitcanbereaddirectly.Whenusedwithafre­
quencystandard,itprovidesmeansforrapidlyidentifyingtheharmonicsofthe
standard;foraccuratelymatchingtheheterodynefrequencymetertotheunknown
frequency;foruseasasubstitutesourceinmeasuringfrequenciesunderconditions
ofnoise,fadingorofintermittentoperationofthetransmitter;andforobtaininga
frequencyofanydesiredvalue,accuratelyknownintermsofthefrequencystandard.
Thefrequencytransferunitcanalsobeusedasacalibratedfrequencymeterand
detector.Adirect-readingfrequencyscaleisprovidedforthefundamentalandse­
lectedharmonicranges,covering20to1infrequency:

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.7CAC-318208-38
PROCUREM'TINFO.:ArmyOrder6898-Phila51-04.
PROCUREM'TCOG.:ArmyDESIGNCOG.:Army,SSL
F.I.I.N.:

--
FUNCTIONALCLASS.NO.:2.1.1

-ElectronicsTestEquipment-FR-43/URM-l8

Thi.projectwas.upportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CariL.Frederick.Betheada.Md.-MultllithedinU.S.A



FREQUENCYMETERFR-43/URM-18

RELATIONSHIPTOOTHEREQUIPMENT:
PartofFrequencyMeterGroupOA-166/URM-18whichispartofFrequencyCal­

ibrator-MeterSetAN/URM-18;itcanbeusedasanindividualitemoftestequip­
ment.SimilartoGeneralRadioType1106-A.

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Thisunitconsistsofaheterodynefrequencymeter(withhar­

monicgeneratingcircuitsandoutputcontrol)andaheterodynedetector(with
audio-frequencyamplifierandregenerationcontrol).

PowerSupply:115volts±100/0or23avolts±100/0,AC,50to60cyclespersecond,
singlephase,40watts.

FrequencyRange:100to2,000kilocyclespersecondinthreeranges:1kilocycle
intervalsfrom100to400kilocyclespersecond,5kilocycleintervalsfrom400
to1000kilocyclespersecond,10kilocycleintervalsfrom1000to2000kilocycles
persecond.

InputImpedance:50to65ohms.
OutputImpedance:600ohms.
Accuracy:±O.l%.

MANUFACTURERS'ORCONTRACTORS'DATA:
GeneralRadioCompany,Cambridge,Massachusetts;ApproximateCostperUnit,

$900.00,October1951.

TUBECOMPLEMENT:
3JAN-6SJ7,1JAN-6J5GT,1JAN-6SN7GT,1JAN-6H6,1JAN-6X5GT,1JAN­

OD3.

REFERENCEDATAANDLITERATURE:

SHIPPINGDATA·
No.ofVolumeOver-allWeight

BoxesContents&-Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

FR-43/URM-18-ElectronicsTestEquipment-



..

...

FREQUENCYMETERFR-43/URM-18

EQUIPMENTSUPPLIED;
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'l~umbers(Navy)Dimensions(Lb5.)

Eq'pt(Army)(inches)
HWD

1FrequencyMetal7C.AC-318208-3810-1/2191247.75
Meter
FR-43/URM-18

1SetSpares
1Instruction

Book

-ElectronicsTe5tEquipment-FR-43/URM-18



..



•
FREQUENCYMETERSET,SCR-211-AC

FUNCTIONALDESCRIPTION:
Anaccurate,generalpurpose,portableandself-containedinstrutnentoftheheter­

odynetypeusedtotneasureandcalibratethefrequencyoftranstnitters,oscillators,
signalgenerators,receivershavingabeat-frequencyoscillatorwithzero-beatad­
justment,andothertestequipment.

Resonanceisindicatedbyzero-beatnotesheardintheheadsetandfrequencyis
determinedbythedialsettingsandtheassociatedcalibrationcharts.

RELAT10N·SHIPTOOTHEREQUIPMENT:
SimilartoModelsA,B,C,D,E,F,J,K,L,M,N,0,P,0,R,T,AA,AE,

AF,AG.AH,AJ,AK,andALexceptfortninordifferencesinmechanicaldimen­
sions,weight,etc.

Equipmentrequiredbutnotsupplied:OneHeadsetHS-33jOneCordCD-307-A;
OneHeadsetAdapterMC-385-AC.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.1690-2121260006C1411.6AC
PROCUREMITINFO.:
PROCUREMITCOG.:ArmyDESIGNCOG.:Artnv,SSL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.1.1

-ElectronicsTestEquipment-SCR-211-AC

ThisprojectwaosupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC-CarlL.Frederick.Bethelda.Md.-MultllithedinU.S.A.



FREQUENCYMETERSET.SCR-21l-AC

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Four1.5voltBatteries(BA-23),six22.5voltBatteries(BA-2).
TypeofReception:ContinuousWave.
FundamentalFrequencyRange:125to250kilocyclespersecondand2,000to4,000

kilocyclespersecond.
CalibratedFrequencyRange:125kilocyclespersecondto20megacyclespersecond.
Accuracy,Overall:0.01%or25cyclespersecond,whicheverisgreaterwithin

thespecifiedtemperaturerange.
OperatingTemperatureRange:_30

0
C.to+50

0
C.

RadioFrequencyOutput(FunctioningasaTestOscillator):2millivolts.

MANUFACTURERS'ORCONTRACTORS'DATA:
Rauland-BorgCorporation,3515WestAddisonStreet,Chicago18,Illinois.

TUBECOMPLEMENT:
1JAN-6SJ7,1JAN-6SJ7Y,1JAN-6K8.

REFERENCEDATAANDLITERATURE:
AN08-40SCR2l1-2(MaintenanceInstructions).
TM11-300(TechnicalManual).
TOl6-40SCR211-5(InstructionBook).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

SCR-211-AC-ElectronicsTestEquipment-
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FREQUENCYMETERSET,SCR-211-AC

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'ljNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyWood1690-2121260001510-1/29-3/443.0
MeterSet
SCR-211-AC2C14ll.6AC
(Complete)

1FrequencyAlum-7CAC-318208-45
MeterinurnFI6-Q-124920-100
BC-221-AC2C1501.1

1CrystalUnit1-1/21-1/4
DC-9-M,ordia.
DC-9-P,or2X185.1-1000AJ
DC-9-AD

1Calibration
BookM-l17-AC

6D7047.2
1Instruction

Book
1BristoWrenchSteel7900-0594431-25/3233/64

No.8
6R55231.1

1StrapCot-7CBA-ST19A6520.8
ST-19-Aton

Web-2Z9019A
ing

1SpareTube
Set

1BagCan-7CAC-0782501511-1/210-1/22.0
BG-81-ACvas

2Z481A

-ElectronicsTestEquipment-SCR-211-AC
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FREQUENCYMETERSETSCR-211-J

FUNCTIONALDESCRIPTION:
Anaccurate.generalpurpose,portableandself-containedinstruznentofthe

heterodynetypeusedtomeasureandcalibratethefrequencyoftransmitters.oscil­
lators,signalgenerators,receivershavingabeat-frequencyoscillatorwithzero­
beatadjustment.andothertestequipment.

Resonanceisindicatedbyzero-beatnotesheardintheheadsetandfrequencyis
determinedbythedialsettingsandtheassociatedcalibrationcharts.

RELATIONSHIPTOOTHEREQUIPMENT:
SimilartoModelsA,B.C,D,E,F,K,L,M,N,0,P,Q,R,T,AA,AC,AE,

AF.AG.AH,AJ,AK.andALexceptforminordifferencesinmechanicaldimen­
sions,weight,etc.

Equipmentrequiredbutnotsupplied:OneHeadsetHS-33,onCordCD-307-A.
oneHeadsetAdapterMC-385-J.

AlRFORCENAVYARMY
TYPECLASS.
STOCKNOS.1690-2120950202C1411.6
PROCUREMITINFO.:
PROCUREMITCOG.:ArmyDESIGNCOG.:Army,SSL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.1.1

-ElectronicsTestEquipment-SCR-211-J

ThllprojectWAIsupportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC,ARDC-CarlL.FNderlck,Bethelda.Md.-MultUlthedInU.S.A.



FREQUENCYMETERSETSCR-211-J

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Four1.5voltBatteries(BA-23),six22.5voltBatteries(BA-2).
TypeofReception:ContinuousWave.
FundamentalFrequencyRange:125to250kilocyclespersecondand2,000to4,000

kilocyclespersecond.
CalibratedFrequencyRange:125kilocyclespersecondto20megacyclespersecond.
Accuracy,Over-all:0.010/0or25cyclespersecond,whicheverisgreater,within

thespecifiedtemperaturerange.
OperatingTemperatureRange:_30

0
C.to+50

0
C.

RadioFrequencyOutput(functioningasatestoScillator):2rn.illivolts.

MANUFACTURERS'ORCONTRACTORS'DATA:
ZenithRadioCorporation,Chicago,Illinois,OrderNo.967-Chi-42,29March

1942.

TUBECOMPLEMENT:
1JAN-76,1JAN-6SJ7Y,1JAN-6A7.

REFERENCEDATAANDLITERATURE:
AN08-40SCR211-2(MaintenanceInstructions).
TM11-300(TechnicalManual).
SIG8-SCR-211(SparePartsList).
TO16-40SCR211-5(InstructionBook).

SHIPPINGDATA'
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

SCR-211-J-ElectronicsTestEquipment-
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FREQUENCYMETERSETSCR-211-J

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'l~umbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyAlurn.-1690-21209502013-1/810-1/89-7/1638
MeterSetinurn.(Total)
SCR-211-J2C14ll.6
(Corn.plete)

1FrequencyAlurn.-1690-212318000
Meterinurn.
BC-211-J2C1501

1CrystalUnit1-1/21-1/4
DC-9-Jlongdia.

2X185.1-1OOOAJ
ZCalibration

Book
M-1l7-J6D7047

1IInstructlOn
Book

1BagCan-7CAC-0782501511-1/210-1/22.0
BG-81-Jvas

2Z481A
1BristoWrenchSteel7900-0594431-25/3233/64

No.8
6R55231.1

1StrapCot-7CBA-ST19A6520.8
ST-19-Atonlongwide

Web-2Z90l9-A
bing

ZSpareTube
Set

-ElectronicsTestEquipment-SCR-2ll-J
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..
FREQUENCYMETERTS-164/AR

FUNCTIONALDESCRIPTION:
Anaccurate,generalpurposeandself-containedinstrumentoftheheterodyne

typeusedtomeasureandcalibratethefrequencyoftransmitters,oscillators,sig­
nalgenerators,receivershavingabeat-frequencyoscillatorwithzero-beatadjust­
ment,andothertestequipment.Thisfrequencymetermayalsobeusedforcheck­
ingreceivershavingmodulatedcarrierwaveandphonereceptiononly.

Resonanceisindicatedbyzero-beatnotesheardintheheadsetandfrequencyis
determinedbythediq.lsettingsandtheassociatedcalibrationcharts.

"
AIRFORCENAVYARMY

TYPECLASS.Obsolete
STOCKNOS.7CAC-3l8208-4453F4325-l64

PROCUREM'TINFO.:
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,C&N
F.I.I.N.:FUNCTIONALCLASS.NO.:2.1.1

-ElectronicsTestEquipment-TS-164/AR

RELATIONSHIPTOOTHEREQUIPMENT:
FrequencyMeterTS-164/ARisidenticalinelectricalandoperatingcharacter­

isticstoFrequencyMeterSetSCR-211-(*}.FrequencyMeterTS-164/ARisdesigned
forpermanentinstallationandobtainsitspowerforoperationfromRadioReceiver

(Continued)
(*)ReferstoModelsC,D,F,J,K,L,M,N,0,P,R,T,AA,AC,AE;,AF.AG,

AHAJorAL

ThisprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC_CarlL.Frederick.Bethesda.Md.-MultllithedinU.S.A



FREQUENCYMETERTS-164/AR

RELATIONSHIPTOOTHEREQUIPMENT:(Continued)
BC-348-{*}insteadoffrOIndrybatteriesasFrequencyMeterSetSCR-211-(*).Fre­
quencyMeterSetSCR-211-{*}InaybeconvertedintoFrequencyMeterTS-164/AR
byreInovingthefrequencyInetersectionfroInitsold-typecaseandinstallingit,
withitsassociatedcalibrationbook,intoCaseCY-182/AR.Ashock-proofMount­
ingMT-269/ARandafour-prongplugandcable)CordCX-243/AR,aretheadditional
itemswhich,withCaseCY-182/AR,cOInprisetheconversionkit,whichispresently
beingprocuredtoconvertbatteryoperatedsetsintoFrequencyMeterTS-164/AR.

AheadsetisnecessaryfortheoperationoftheTS-164/AR.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:AllpowerrequiredforoperationofthisequipmentissuppliedfroIn

RadioReceiverBC-348-{*}.Twosourcesofvoltagearesupplied,oneof28volts
directcurrentandtheotherof210voltsdirectcurernt.Thetotalcurrentis1
ampereat28voltsand45milliamperesat210volts.

TypeofReception:ContinuousWave.
FundamentalFrequencyRange:125to250kilocyclespersecondand2000to4000

kilocyclespersecond.
CalibratedFrequencyRange:125kilocyclespersecondtoZOmegacyclespersecond.
Accuracy,Overall:%0.010/0orZ5cyclespersecond,whicheverisgreater,within

thespecifiedtemperaturerange.
OperatingTemperatureRange:_Z8.8°C.to+50

0
C.

MANUFACTURERS'ORCONTRACTORS'DATA:
VendoCompany,7400EastlZthStreet,KansasCity8,Missouri;OrderNo.

61-DAY-45SE;ApproximateCostperUnit,$Z50.00.

TUBECOMPLEMENT:
1JAN-76,1JAN-77,1JAN-6A7;or1JAN-76,1JAN-6SJ7Y,1JAN-6A7;or

1JAN-6SJ7,1JAN-6SJ7Y,1JAN-6K8;or1JAN-6K8,ZJAN-6SJ7;orZJAN-6SJ7Y,
1JAN-6K8;orZJAN-6K8,1JAN-6SJ7Y.(DependsonwhichBC-Zllmodelisused.)

REFERENCEDATAANDLITERATURE:
AN16-35TS164-Z(MaintenanceInstructions).
TO16-55-148(SparePartsList).

{*}ReferstoModelsC,D,F,J,K,L,M,N,0,P,R,T,AA,AC,AE,AF,AG,
AH,AJ,orAL.

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents8rIdentification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeter,TS-164/AR0.7810-l/ZlZ10-3/445
withaccessories

TS-164/AR-ElectronicsTestEquipment-



.,

FREQUENCYMETERTS-164/AR

EQUIPMENTSUPPLIED'.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1Frequency7CAC-318208-445
MeterSet
TS-164/AR3F4325-164
(Complete)

1FrequencyA1um-1690-212318000
Meterinurn
BC-221-{*)2C1501{*)

1Calibration
Book
MC-177-{*)6D7047{*)

1CrystalUnit1-1/21-1/4
DC-9-{*)dia.

2X185.1-1000
1SetofSpare

Tubes(See
TubeComple-
ment)

1Case7CAC-176572-467-1/211-1/210
CY-182/AR

3H772-182
1CordAssembly

CX-243/AR
3E6000-243

1Mounting7CAC-58659510-1/.:11
MT-269/AR

2Z6763-269
2Bulb8800-508080

S-6
(OneSpare)2Z5879-17

2Tube8800-508080
OC3/VR-105
(OneSpare)2JOC3/VR-105

3Ballast3300-394184166
Tube
(OneSpare)3Z6925-3.13

(*)ReferstoModelsC,D,F,J,K,L,M,N,0,P,R,T,AA,AC,AE,AF,AG,
AH,AJ,orAL.

-ElectronicsTestEquipment-TS-164/AR



FREQUENCYMETERTS-l64/AR

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HwD

1BristoWrenchSteel7900-859441
No.6
(4Spline)6R55230

1BristoWrenchSteel7900-059443
No.8
(6Spline)6R55231.1

Total:40

*)ReferstoModelsC,D,F,J,K,L,M,N,0,P,R,T,AA,AC,AE,AF,AG
AH,AJ,orAL.

TS-l64/AR-ElectronicsTestEquipment-



FREQUENCYMETERTS-173/UR

FUNCTIONALDESCRIPTION:
Anaccurate,generalpurpose,portable,self-containedinstrumentoftheheter­

odynetypeusedtomeasureandcalibratethefrequencyoftransmitters,oscillators,
signalgenerators,receivershavingabeat-frequencyoscillatorwithzero-beatad­
justments,andothertestequipments.

Resonanceisindicatedbyzero-beatnotesheardintheheadsetandfrequencyis
determinedbythedialsettingsandtheassociatedcalibrationcharts.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
PowerSupply:

BatteryOperation:135voltssuppliedbysix22.5voltBatteryBA-2,and6volts

suppliedbyfour1.5voltBatteryBA-23.(Continued)

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.F16-Q-3038l5-2003F4325-173
PROCUREMITINFO.:NavySpec.No.RE-13A930
PROCUREMITCOG.:NavyDESIGNCOG.:Navy,BuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:2.1.1

-ElectronicsTestEquipment-TS-173/UR

Thisprojectwag~upportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADe.ARDC-CarlL.Frederick,Bethesda.Md.-MultilithedinU.S.A.



FREQUENCYMETERTS-173/UR

ELECTROMECHANICALDESCRIPTION:(Continued)
ACOperation:

PowerSupplyUnit,PP-79/UR:Input,115volts±100/0,50to60cycles;Out­
put,150voltsDCand6.3voltsAC.

PowerConsumption:15watts.
FrequencyRange:90to450megacyclespersecond.
CrystalFrequency:5megacyclespersecond.
TypeofTransmission:AmplitudeModulatedorContinuousWave.
ModulationData:60%at1000cyclespersecond.
OutputVoltage:465microvoltstoO.1volt.
AudioPowerOutput:4milliwattsatminimumcouplingsetting;above75milliwatts

atmaximumcouplingsetting.
InputImpedance:50ohms,radiofrequency.
OutputImpedance:50ohms,radiofrequency;600ohmsaudiofrequency.
Sensitivity:Atmaximumcouplingsettingthemetercandetectaradiofrequency

signalof20microvoltsminimuminputwithanaudiooutputpowerof4to75milli­
watts,dependinguponthefrequency.

Accuracy:±0.005%.

MANUFACTURERS'ORCONTRACTORS'DATA:
HoffmanRadioCorporation,LosAngeles7,California;ContractNo.NXsa-76139.
AllanD.CardwellManufacturingCorporation,Brooklyn,NewYork;Contract

No.NXsr-65277,dated6June1944;ApproximateCostperUnit,$509.00.

TUBECOMPLEMENT:
3JAN-9002,2JAN-9001,IJAN-6X5G,IJAN-OD3/VR-150.

REFERENCEDATAANDLITERATURE:
NAVSHIPS900,644(InstructionBook).

SHIPPINGDATA'
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeterTS-173/UR2.915121263
withSpares(Domestic
Packed)

TS-173jUR-ElectronicsTestEquipment-



FREQUENCYMETERTS-173/UR

EQUIPMENTSUPPLIED'
Quant.NameandCaseStock(USAF)Over-allWeight

PerNomenclatureMat
l
1Numbers(Navy)Dimensions(Lbs.)

Eqlpt(Army)(inches)
HWD

1FrequencyMetal13-15/1610-1/49-3/427
MeterFI6-Q-303815-200cotn.-

TS-173/UR3F4325-173p1ete

Including:
ICase13-15/1610-1/49-3/4

CY-133/UR

IRectifier
PowerUnit
PP-79/UR3H4698-79

ICoaxialCable7CAC-170265-34558

CG-55/U16-C-11584-1546long
IF430-55.60

1CoaxialCable7CAC-17026>4H~

CG-56/U16-C-I1582-3507
IF430-56

1Probe7CCA-WFA1400
Antenna16-A-45017-5201

AT-66/U3F3988-66

-ElectronicsTestEquipment-TS-173/UR

OJ
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..
FREQUENCYMETERTS-174/U

FUNCTIONALDESCRIPTION: I..Ageneralpurpose,portable,self-contained,crystal-controlled,heterodyne- typefrequencymeterusedforfieldtestingofcontinuouswave,modulatedcarrier waveorpulsedradiofrequencytransmittersandsignalgenerators. Avernierdialandcalibratedchartareusedinmakingfrequencymeasurements. Crystalcheckpointsareprovidedatonemegacyclepersecondintervalsalongthe fundamentalfrequencyrangeoftheoscillator.

RELATIONSHIPTOOTHEREQUIPMENT: BeingreplacedbyFrequencyMeterTS-323/UR. Thefollowingequipmentisrequiredbutnotsupplied:Oneantenna,18inchesof stiffcopperwire,andoneHeadset(HS-30).
ELECTROMECHANICALDESCRIPTION: PowerSupply:Four1.5voltBatteries,(BA-2.3),andsix22.5voltBatteries,(BA-2).

(Continued)

",

AIRFORCENAVYARMY TYPECLASS.LimitedStandard
STOCKNOS.7CAC-318203-2R16-AN-TS-174/U3F4325-174 PROCUREMITINFO.:ArmvSnec.Nos.271-5074and71-5056-A PROCUREMITCOG.:ArmyDESIGNCOG.:ArmySSL F.I.I.N.:FUNCTIONALCLASS.NO.:2.1.1 -Electr.onicsTestEquipment-TS-174/U Thisprojectw....upportedbytheUSAFonContractAF33(600)28276..ndmonitoredbyWADC,ARDC-CarlL.Frederick.Bethesda,Md.•MultUithedinU.S.A.



FREQUENCYMETERTS-174/U

ELECTROMECHANICALDESCRIPTION:(Continued)

TypeofReception:ContinuousWave,ModulatedCarrierWave,Pulse.

TypeofTransmission:ContinuousWave,ModulatedCarrierWave.

FrequencyRange,Input:20to250megacyclespersecond.

FundamentalFrequency:20to40megacyclespersecond.

SignalPowerRange,Input:20millivoltsto2volts.

Input:Smalladjustableantenna.

SignalOutput:50microvoltsto20millivoltsmodulatedat1000cyclespersecond.

Accuracy:0.050/0(atcrystalfrequency).
o0

TemperatureRange:-40C.to+55C.

VernierDial:100divisions.

MANUFACTURERS'ORCONTRACTORS'DATA:

AllenD.CardwellManufacturingCorporation,Plainville,Connecticut;Order

No.IOIO-DAY-45RC;OrderNo.1097-45-SP,25April1945;ApproximateCostper

Unit,$300.00.

TUBECOMPLEMENT:

1JAN-6SJ7-Y,1JAN-6K8,1JAN-6SJ7.

REFERENCEDATAANDLITERATURE:

AN08-35TS174-2(MaintenanceInstructions).

TOl6-35TS-I74-2(TechnicalOrder).

TO17-55-143(SparePartsList).

SHIPPINGDATA:

No.ofVolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)

HWD

1FrequencyMeterTS-I74/U3132913560

(PackedMoistureFungus

Proofed)

TS-I74/U-ElectronicsTestEquipment-
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FREQUENCYMETERTS-174/U

EQUIPMENTSUPPLIED'
Quant.NameandCaseStock(USAF)Over-allWeight PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.) Eq'pt(Army)(inches)

HWD
1FrequencyMetal7CAC-318203-21410-1/49-3/442in-

MeterTS-174/UR16-AN-TS-174/Ueluding
(Complete)3F4325-174batter-

iesand
spare
parts

ICalibration
Book

6D7047-174
1CrystalUnit

DC-O-AJ

2XI85.1-1000
1BatteryTray7CCA-A2040

3B407
1BristolWrench7900-859441

No.6

6R55230
2Tube,Type3300-234725000

6SJ7(Spare)

2J6SJ7
2Tube,Type3300-234735000

JAN-6SJ7-Y
(Spare)2J65J7-Y

2Tube,Type3300-234600000
JAN6K8
(Spare)2J6K8

2Instruction
Book

6DQ810-174

-ElectronicsTestEquipment-T5-174/U





(Continued)
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FREQUENCYMETERTS-174A/U

FUNCTIONALDESCRIPTION:
Ageneralpurpose,portable,self-contained,crystal-controlled,heterodyne-type frequencymeterusedforfieldtestingofcontinuouswaveormodulatedcarrierwave radiofrequencytransmittersandsignalgenerators.
Avernierdialandcalibratedchartareusedinmakingfrequencymeasurements. Crystalcheckpointsareprovidedat1megacyclepersecondintervalsinthefre­ quencyrangeof20to250megacycles.

RELATIONSHIPTOOTHEREQUIPMENT:
BeingreplacedbyFrequencyMeterTS-323/UR.
SimilartoTS-174/Uexceptforitemssupplied.
Equipmentrequiredbutnotsupplied:OneHeadset,HS-30.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Four1.5voltbatteries.typeBA-23,andsix22.5voltbatteries, typeBA-2.

AIRFORCENAVYARMY
TYPECLASS.LimitedStandard
STOCKNOS.3F4325-174A
PROCUREMITINFO.:ArmySpec.No.71-5074A
PROCUREMITCOG.:ArmyDESIGNCOG.:Army,SSL
F.I.I.N.:FUNCTIONALCLASS.NO.-:2.1.1

-ElectronicsTestEquipment-TS-174A!U
'IhllproJectwalI\lpportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethelda,Md.•MultllithedInU.S.A.



FREQUENCYMETERTS-174A/U

ELECTROMECHANICALDESCRIPTION:(Continued)

TypeofReception:ContinuousWave,ModulatedCarrierWave.

TypeofTransmission:ContinuousWave,ModulatedCarrierWave.

FrequencyRange,Input:20to250megacyclespersecond.

FundamentalFrequency:20to40megacyclespersecond.

SignalPowerRange,Input:20millivoltsto2volts.

InputImpedance:AntennaProbe.

SignalOutput:50microvoltsto20millivoltsmodulatedat1000cyclespersecond.

CalibrationAccuracy:±C.05%(atanyfrequencyfrom20to250megacyclesper

second.
TemperatureRange:_40

0
C.to+55

0
C.

DrumandDiscDial:100divisions.

VernierDial:Tenthsofadivision.

MANUFACTURERS'ORCONTRACTORS'DATA:

TUBECOMPLEMENT:

1JAN-6SJ7-Y,1JAN-6K8,1JAN-6SJ7.

REFERENCEDATAANDLITERATURE:

AN08-35TS174-2(MaintenanceInstructions).

TO16-35TS-174-2(TechnicalOrder).

TO16-55-143(SparePartsList).

SHIPPINGDATA:

No.ofVolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)

HWD

1FrequencyMeter,TS-174A/U1.6720131231

(ShelfPackage-WaterResis-.

tantCarton)

TS-174A/U-ElectronicsTestEquipment-
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FREQUENCYMETERTS-174A/U

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF1Over-allWeight PerNomenclatureMat'llNumbers(Navy)Dimensions(Lba.) Eq'pt

(Army)(inches)
HWD 1FrequencyAlum-15-1/21211 Meterinum

TS-174A/U3F4325-174A
(Complete)

1Calibration
Book

6D7047-174
1CrystalUnit

DC-9-AJ

2X185.1-1000 1BatteryTray3300-".tn..tl...tI.~97l0

3B407
1BristolWrench7900-859441

No.6

6R55230
2Tube3300-2347250lm

JAN-6SJ7

2J65J7
2Tube3300-234735000

JAN-6SJ7-Y

2J65J7-Y
2Tube3300-234600000

JAN-6K8

2J6K8
1Cord1690-132336059

CG-55/U

1F430-55
1Cord7CAG-170265-485

CG-56/U

1F430-56
1Adapter

UG-201/U

2Z308-201

-ElectronicsTestEquipment-TS-174A/U
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FREQUENCYMETEB.TS-174B/U

FUNCTI0NALDESCRIPTION:
Aportable,generalpurpose,self-contained,crystal-controlled,heterodynetype meter,usedforfieldanddepottestingofcontinuouswaveormodulatedcarrierwave radiofrequencytransmittersandsignalgenerators.Itisdesignedtomeasurefre­ quencyofaradiatedRFsignalortoradiateradiofrequencyenergyinitsfrequency range.Itisusedmainlytocalibratefieldradioreceiversandtransmittersbydirect comparisonwiththevariablefrequencyoscillatorofthefrequencymeter. Avernierdialandcalibratedchartareusedinmakingfrequencymeasurements. Crystalcheckpointsareprovidedat1megacyclepersecondintervals. RELAT10NSHIPTOOTHEREQUIPMENT:

•

ELECTROMECHANICALDESCRIPTION: CircuitInformation:Arodantennaisusedwhenreceivingatransmittedsignal.A coaxialortwisted-pairantennaisusedifitisnecessarytousethismeterinthe
AIRFORCENAVYARMY TYPECLASS.

STOCKNOS.
3F4325-174B PROCUREM'TINFO.:

PROCUREM'TCOG.:ArmyDESIGNCOG.:Army,SSL F.I.I.N.:FUNCTIONALCLASS.NO.:2.1.1 -ElectronicsTestEquipment-TS-174B/U Thisproject'AI'"supportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARnC-CarlL.Frederick.Bethesda.Md.-MultUithedinU.S.A.



FREQUENCYMETERTS-174B/U

ELECTROMECHANICALDESCRIPTION:

presenceofhigh-powerradiointerference,orwhentransmittingtoareceiver.

Anincomingsignalism.ixedwiththatofavariablefrequencyoscillatorandthe

resultingbeatfrequencysignalisamplifiedinanaudioamplifier.Theamplified

audiosignalistransmittedtoapairofheadphones.Thefrequencyofthevari­

ablefrequencyoscillatorisvarieduntiltheaudiblesignalfadesout,atwhich

timethereisnodifferencefrequency.Thecalibrationoffrequencyvariationis

intermsoftheincomingsignal.

Thevariablefrequencyoscillatorcanalsobeusedtotransmit,eitheralone,

orbeatingwiththecrystaloscillator,ormodulatedbytheaudioamplifierwhich

inthiscaseactsasanaudiooscillator,orboth.

PowerSupply:OneBatteryBA-411/U(5.5volts,DC)andoneBatteryBA-420/U

(121.5volts,DC).

FrequencyRange:20to250megacyclespersecond.

FundamentalFrequencyRange:20to40megacyclespersecond.

CrystalFrequencyRange:1000kilocyclespersecond(andharmonics).

TypeofTransrni~sionorReception:ContinuousWave,ModulatedCarrierWave.

Modulation~900cyclespersecond(whenused).

RFSignalInputRange:20millivoltsto2volts.

RFSignalOutputRange:15,000microvoltsatanyfundamental.frequencyinthecali-

bratedrange.300microvoltsatanypointfrom40to250megacyclespersecond.

AudioPowerOutput:O.5milliwatt,Minimum.

RFInputImpedance:AntennaProbe.

AudioOutputImpedance:250ohms.

CalibrationAccuracy:±D.04~underextremeoperatingconditionswhencorrected

atthenearestcheckpoint.zO.02%undernormaloperatingconditions.

TemperatureRange:_40
0C.to+55

0C.

DrumandDiscDial:100divisions.

VernierDial:Tenthsofadivision.

MANUFACTURERS'ORCONTRACTORS'DATA:

O.S.PetersCom.pany,Washington,D.C.;ArmyOrderNo.1903-Phila-50.

TUBECOMPLEMENT:

1JAN-6SJ7-Y,1JAN-6SJ7,IJAN-6K8.

REFERENCEDATAANDLITERATURE:

TM11-5044orTO16-35TSI74-5(OperatingandMaintenanceInstructions).

SHIPPINGDATA:

No.of
VolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)

HWD

IFrequencyMeter}422181670

TS-174B/U

(ExportPacked)

TS-174B/U-ElectronicsTestEquipment-
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FREQUENCYMETERTS-174B/U

EQUIPMENTSUPPLIED'
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyAlum-13-13/1610-1/49-11/1625
Meternum
TS-174B/U!alloy3F4325-174B
Including:

1Calibration5-5/84-7/81/2
Book

1Bristo7900-8594419/161-3/41/16
Wrench

6R55230
1Technical9-1/85-7/81/4

Manual
TM11-5044

1Tube3300-234735000
6SJ7-Y
Spare2J6SJ7-Y

1Tube3300-234600000
6K8
Spare2J6K8

1Tube3300-234725000
6SJ7
Spare2J6SJ7

-ElectronicsTestEquipment-TS-174B/U





(Continued)

,,'
FREQUENCYMETERTS-17S/U

FUNCTIONALDESCRIPTION:
Ageneralpurpose,portable,self-contained,crystal-controlled,heterodyne­

typefrequencymeterusedforfieldtestingofcontinuouswave,modulatedcarrier
wave,radiofrequencytransmittersandsignalgenerators.

Avernierdialandcalibratedchartareusedinmakingfrequencymeasurements.
Crystalcheck-pointsareprovidedat5megacyclepersecondintervalsalongthe
fundamentalrangeoftheoscillator.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefollowingisrequiredbutnotsupplied:OneHeadsetHS-33(theinternalim­

pedancemustbeapproximately600ohms).

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Four1.5voltBatteries,(BA-23),andsix22.5voltBatteries,(BA-2).
TypeofReception:ContinuousWave,ModulatedCarrierWave.

AIRFORCENAVYARMY
TYPECLASS.LimitedStandard
STOCKNOS.7CAC-3l8203-235Rl6-AN-TS-175/U3F4325-l75
PROCUREM'TINFO.:Spec.MIL-F-4289(USAF)
PROCUREM'TCOG.:ArmyDESIGNCOG.:Army,SSL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.1.1

-ElectronicsTestEquipment-TS-175/U

ThlaprojectwaesupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md.-MultUithedinU.S.A.



FREQUENCYMETERTS-175/U

ELECTROMECHANICALDESCRIPTION:(Continued)
TypeofTransmission:ContinuousWave,ModulatedCarrierWave.
FrequencyRange,Input:85to1000megacyclespersecond.
FundamentalFrequency:85to200megacyclespersecond.
InputSignal:20millivoltsto2voltsacrosssmalladjustableantenna.
SignalOutput:100microvoltsto20millivoltsmodulatedat1000cyclespersecond.
Accuracy:±O.050/0(atcrystalfrequency).
TemperatureRange:-400C.to+550C.

MANUFACTURERS'ORCONTRACTORS'DATA:
AllenD.CardwellManufacturingCorporation,Plainville,Connecticut;OrderNo.

1065-45-SP.27March1945.ApproximateCostperUnit,$331.00.
ColumbusElectronicsIncorporated,229SouthWaverlyStreet,Yonkers,New

York.OrderNo.11691-P-50-2;ApproximateCostperUnit,$660.00.

TUBECOMPLEMENT:
1JAN-9002,1JAN-6K8,1JAN-6C8G.

REFERENCEDATAANDLITERATURE:
AN16-35TS175-2(InstructionBook).
T016-35TS175-5(InstructionBook).
T016-35TS175-21(EliminateAudioOscillator).
T016-55-144(SparePartsList).

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&:Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeterTS-175/U31313-7/102960
(Complete)
(PackedVPP,MFD).

TS-17S/U-ElectronicsTestEquipment-
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FREQUENCYMETERTS-175/U

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1Frequency7CAC-318203-23514-1/29-3/410-3/1618
MeterTS-175/URl6-AN-TS-175/U
(Com.plete)3F4325-175

1Antenna7CCA-WFA1400100.2

AT-66/URl6-A-4934-34long
3F3988-66

1Cord7CAC-170265-345600.7
CG-55/URI6-AN-CG-55/Ulong

IF430-55.60
1Cord7CAC-17026>4856

CG-56/URI6-AN-CG-56/Ulong
1F430-56.6

1BristolWrenchSteel7900-8594411-27/3221/32
No.6

6R55230
2Tubes,Type

9002
(1Spare)

2Tubes,Type
6K8
(1Spare)

2Tubes,Type
6C8G
(1Spare)

1Calibration
Book

607047-175

1Crystal·Unit
CR-IA/ARRI6-C-38594-500

2X4-5000
1Instruction

Book
6D9810-175

-ElectronicsTestEquipment-TS-175/U





(Continued)
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FREQUENCYMETERTS-175B/U

FUNCTIONALDESCRIPTION:
Ageneralpurpose,portable,self-contained,crystal-controlled,heterodyne­ typefrequencymeterusedforfieldtestingofcontinuouswaveormodulatedcar­ rierwaveradiofrequencytransmittersandsignalgenerators. Avernierdialandcalibratedchartareusedinmakingfrequencymeasurements. Crystalcheck-pointsareprovidedat5megacyclepersecondintervalsinthefre­ quencyrangeoftheoscillator.

RELATIONSHIPTOOTHEREQUIPMENT: Equipmentrequiredbutnotsupplied:OneHeadsetHS-3O.

ELECTROMECHANICALDESCRIPTION: PowerSupply:One6-voltBatteryBA-411/Uandone135-voltBatteryBA-420/U. FrequencyRange:85to1000megacyclespersecond. FundamentalFrequency:85to200megacyclespersecond.
AIRFORCENAVYARMY TYPECLASS.

STOCKNOS.
3F4325-175B PROCUREMITINFO.:

PROCUREMITCOG.:ArmyDESIGNCOG.:Army,SSL F.LI.N.:FUNCTIONALCLASS.NO.:2.1.1 -ElectronicsTestEquipment-TS-l75B/U Thisprojectw...supportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC,ARDC•CarlL.Frederick.Bethuda.Md••MultUlthedinU.S.A.



FREQUENCYMETERTS-175B/U

ELECTROMECHANICALDESCRIPTION:(Continued)

CrystalFrequency:5000kilocyclespersecond.

TypeofReception:ContinuousWave,ModulatedCarrierWave.

TypeofTransmission:ContinuousWave,ModulatedCarrierWave.

Modulation:900±300cyclespersecond.

RFOutput:Minimumof100microvoltsatanyfrequencyinthecalibratedrange.

AudioPowerOutput:Minimumof1milliwatt.

Accuracy:±O.04%(atcrystalfrequency).

TemperatureRange:_400C.to+550C.

MANUFACTURERS'ORCONTRACTORS'DATA:

ColumbusElectronicsIncorporated,229SouthWaverlyStreet,Yonkers,New

York;ApproximateCostperUnit,$660.00.

TUBECOMPLEMENT:

1JAN-9002,1JAN-6K8,1JAN-6C8G.

REFERENCEDATAANDLITERATURE:

TM11-5050(InstructionBook).

SHIPPINGDATA:

No.of
VolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)

HWD

1FrequencyMeterTS-175B/U2.620151550

(Complete)

TS-175B/U-ElectronicsTestEquipment-



FREQUENCYMETERTS-175B/U

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.) Eq'pt(Army)(inches)

HWD
1Frequency12-1/29-1/41025 Meter

TS-175B/U3F4325-175B/U
1Antenna12.155 AT-66A/Ulong

3F3988-66-66
1Cord60.750 CG-55C/Ulong

3E5999A-1-2
1Cord8.218 CG-56A/Ulong

3E5999A-1-1
1BristolSteel7900-8594411-3/4

Wrenchlong
No.66R55230

2Tube
Type9002
(1Spare)

2Tube
Type6K8
(1Spare)

2Tube
Type6C8G
(1Spare)

1Calibration5-5/84-7/81/2.310
Book

6D7047-175
1CrystalUnit

CR-IA/ARR16-C-38594-500
2X4-5000

1Instruction10-1/47-7/81/4.012
Book

-ElectronicsTestEquipment-TS-175B/U
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FREQUENCYMETERTS-l75C/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-contained,crystal-controlled,heterodyne­ typefrequencymeterusedforfieldtestingcontinuouswaveormodulatedcarrier waveradiofrequencytransmittersandsignalgenerators.Avernierdialanda calibratedchartareusedinmakingfrequencymeasurements.Crystalcheck pointsareprovidedat5-megacycleintervalsinthefrequencyrangeoftheoscil­ lator.

RELATIONSHIPTOOTHEREQUIPMENT: TheTS-175C/UissimilartotheTS-175B/Uexceptforminorcircuitchanges, tubecomplement,andmaintenanceparts.TheTS-175B/Uissimilartothe TS-175A/UandTS-175/Uexceptforminorcircuitimprovements.TheTS-175A/U issimilartotheTS-175/Uexceptfortubecomplement.

ELECTROMECHANICALDESCRIPTION: PowerSupply:6volts,BatteryBA-411/U;1.35volts,BatteryBA-420/U.

(Continued)
AIRFORCENAVYARMY TYPECLASS

STOCKNOS
IPROCTTRF.M'TINFO.:
PROCTTRF.M1Tr.o(";..DESIGNCOG.:USA,SCEL,SSL FT.TN·

FUNCTIONALCLASS.NO.:2.1.1 -ElectronicsTestEauinment-TS-l75C/U



FREQUENCYMETERTS-175C/U

ELECTROMECHANICALDESCRIPTION:(Continued)

FrequencyRange:85to1000megacyclespersecond.

FundamentalFrequency:85to200megacyclespersecond.

CrystalFrequency:5000kilocyclespersecond.

TypeofReception:Continuouswave,modulatedcarrierwave.

TypeofTransmission:Continuouswave,modulatedcarrierwave.

Modu1ati.on:900±300cyclespersecond.

RFOutput:Minimumof100microvoltsatanyfrequencyinthecalibratedrange.

AudioPowerOutput:Minimumof1milliwatt.

Accuracy:±O.04%(atcrystalfrequency).

TemperatureRange:-40°Cto+55°C.

MANUFACTURERS'ORCONTRACTORS'DATA:

Co1ortoneElectronics,Incorporated,NewYork,NewYork,ContractNo.

10634-PHILA-54-34(61).

TUBECOMPLEMENT:

212AT7,19002,1CR-18/U.

REFERENCEDATAANDLITERATURE:

TS-175B/U:
DeptofArmyTM11-5050.

TS-175A/U:
USAFTO33Al-5-33-1.

USAFTO33Al-5-33-2.

USAFTO33Al-5-33-3.

USAFTO33Al-5-33-4.

TS-175/U:
AN16-35TS175-2.

TO16-35TS175-5.

USAFTO16-35TS175-21.

USAFTO16-55-144.

SHIPPINGDATA:
OverallWeight

No.of
VolumeDimensions

Contents&:Identification
(Cu.Ft.)inches)

Packed

Boxes
(Lbs.)

HWD

1FrequencyMeterTS-175C/U20151550

TS-175CjU-ElectronicTestEauinment-



FREQUENCYMETERTS-175C/U

.
Quant.~tock(USAF)Overall
PerNameandCase

lNumbers(Navy)DimensionsWeight NomenclatureMat
l
1Iinches)(Lbs.) Eq'pt(Army)HWD 1Frequencymetal12-1/29-1/41025 Meter

TS-175C/U

1Antenna3F3988-66-6612"long0.155 AT-66A/U(USA)

1Cord3E5999A-1-260"long0.750 CG-55D/U(USA)

1Cord3E5999A-1-18"long0.218 CG-56A/U(USA)

1Bristol7900-8594411-3/4" WrenchNo.6(USAF)6R552long
2Tube

30(USA)

Type9002
(1Spare)

2Tube
Type6K8
(1Spare)

2Tube
Type6C8
(1Spare)

1Calibration6D7047-1755-5/84-7181/20.310 Book(USA)

1CrystalUnitR16-C-38594-
CR-1A/AR500(USN)

2X4-5000(USA)
1Instruction10-1/47-7/81/40.012 Book

-ElectronicsTestEquipment-TS-175G/U

EQUIPMENTSUPPLIED'

.W'
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FREQUENCYMETERTS-186C/UP

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,crystal-controlled,heterodyne-typemeterdesigned tomeasurethefrequenciesoftransmitters,oscillators,andsignalgenerators.The meterisintendedtooperatewithbothvisualandauralindicationofsignalsbymeans ofabeat-indicatingmeter,headphones,andavideooutputjackforobservationon anoscilloscope,ifdesired.Averniertuningdialandanassociatedcalibrationchart areusedwhenmakingfrequencymeasurements.Thismeterisusedinfieldand depottesting.

RELATIONSHIPTOOTHEREQUIPMENT: ThismeteriselectricallyandmechanicallyinterchangeablewithFrequencyMe­ tersTS-186/UP,TS-186A/UP,andTS-186B/UP.TheTS-186C/UPmeterhasim­ provedpowertransformerdesign.
ELECTROMECHANICALDESCRIPTION: CircuitInformation:Radiofrequencyinputisreceivedfromawaveguidewhereit

(Continued) AIRFORCENAVYARMY TYPECLASS.
STOCKNOS.7CAC-318208-77

3F4325-l86C PROCUREMITINFO.:
PROCUREM'TCOG.:NavyDESIGNCOG.:Navy,BuShips F.I.I.N.:FUNCTIONALCLASS.NO.:2.1.1 -ElectronicsTestEquipment-TS-186C/UP ThlaprojectwusupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md.-MultilithedinU.S.A.



FREQUENCYMETERTS-186C/UP

ELECTROMECHANICALDESCRIPTION:

isadaptedtoacoaxialcable.Itentersadetectormixerwhereitismixedwith

theoutputofaheterodyneoscillator.Fromtherethedifferencesignalisam­

plifiedinanaudioamplifier.Thereisacrystaloscillatorwhichisusedtocheck

thefrequencycalibrationoftheheterodyneoscillator,bytakingtheplaceofthe

inputsignal.Thischeckingisdoneatdefinitecheckpointsnearthefrequencyat

whichmeasurementwillbemade.ADCmilliammeterhelpstoindicatezerobeat

aswellasmeasurethegridcurrentofthecrystaloscillator,thecathodecurrent

ofthedetectormixer,thecathodecurrentoftheheterodyneoscillator,andthe

cathodecurrentoftheindicator.Aselectorswitchdetermineswhichvaluewill

bemeasured.Theindicatorcircuitcausesadipinthemeternearzerobeat,

butsinceitdoesnotrespondtofrequencieslessthan100cyclespersecond,a

pairofheadphonesisnecessarytodetermineactualzerobeat.Thevideooutput

ismadeavailablethroughavideojackleadingfromthedetectormixertofeeda

usablesignaltoanoutsideoscilloscope.

PowerSupply:11Svolts*10%,AC,SOto1000cyclespersecond,70watts.

FrequencyRange:100to10,000megacyclespersecond.

FundamentalFrequencyRange:SOOtolZSOmegacyclespersecond.

TypeofReception:ContinuousWave,ModulatedCarrierWave,Pulsed.

DialCalibration:16,SOOdialdivisions.

SignalInput:SOOmicrovoltsto1volt.

AudioSignalOutput:10microwattstoZOwatts.

Sensitivity:A1000microvoltinputsignalwithintherangeofSOOtolZSOmegacycles

persecondproducesanaudio-outputsignalofZOmilliwatts.

AudioAInplifierRange:100to100,000cyclespersecond.

Accuracy:%0.01%(Crystal:±G.OOZ%).

RFImpedance(Input):RFAntennapick-up.

RFImpedance(Output):RFAntenna.

AudioOutputImpedance:ZSOohms(tomatchheadsetimpedance).

TemperatureRange:_40
0C.to+SSoC.

MANUFACTURERS'ORCONTRACTORS'DATA:

FederalManufacturingandEngineeringCorporation,BrooklynS,NewYork;Navy

ContractNo.NObsr-49ZZ9,dated16June19S0.

TUBECOMPLEMENT'

1JAN-ZC40,1JAN-6SN7,1JAN-ZCS1,1JAN-SY3GT/G,4JAN-6SJ7.ZJAN­

OD3/VR-lS0.

REFERENCEDATAANDLITERATURE:

NavShips91376(InstructionBook).

TO16-3STS186-1S(InstructionBook).

ITS-186c/up-ElectronicsTestEquipment-
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FREQUENCYMETERTS-186C/UP

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.) Eq'pt

(Army)(inches)
HWD 1FrequencyAlum-7CflC-318208-779-1/28-1/22042.5 Meterinum

TS-186C/UPand3F4325-186C
Including:Wood

1Coaxial33'00-3250040951-5/81-5/82-7/16O.2 AdapterN16-A-15630-7051 J-I043F2-1
1Power7CflC-170264-43284

0.8 CableN17-C-48236-2051long NT-624123E7350.1-86 2Instruction
1.5 Book

NavShips
91376

1TransitAlum-
Caseinurn16-C-170001-3351311-1/22322.0 CY-556A/UPand

Wood

Total:67.0

SHIPPINGDATA:
No.of

VolumeOver-allWeight BoxesContents&Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD 1FrequencyMeterTS-186C/UP6.818-1/218-1/234-1/497 (ExportPacked-WaterRe-
sistantCarton)

-ElectronicsTestEquipment-TS-186C/UP
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FREQUENCYMETERTS-186D/UP

FUNCTIONALDESCRIPTION: Aportable,generalpurpose,crystal-controlled,heterodyne-typemeterdesigned tomeasurethefrequenciesoftransmitters,oscillators,andsignalgenerators.The meterisintendedtooperatewithbothvisualandauralindicationofsignalsbymeans ofabeat-indicatingmeter,headphones,andavideooutputjackforobservationon anoscilloscope,ifdesired.Averniertuningdialandanassociatedcalibrationchart areusedwhenmakingfrequencymeasurements.Thismeterisus"edinfieldand depottesting.

RELATIONSHIPTOOTHEREQUIPMENT: SimilartoTS-186C/UPexceptthatdetectormixertubeType12AT7isusedin theTS-186D/UPandTypeCC51isusedintheTS-186C/UP.
ELECTROMECHANICALDESCRIPTION: CircuitInformation:Radiofrequencyinputisreceivedfromawaveguidewhereit isadaptedtoacoaxialcable.Itentersadetectormixerwhereitismixedwith

(Continued) AIRFORCENAVYARMY TYPECLASS.
STOCKNOS.7CAC-526215

3F4325-186D PROCUREMITINFO.:
PROCUREMITCOG.:NavvDESIGNCOG.:Navv.BuShips F.I.I.N.:

FUNCTIONALCLASS.NO.:21.1 -Eh:ctronicsTestEquipment-TS-lAhnITTP 11llaprojectwa....pportedbytbeUSAFOilContractAF))(600)UZ7I>andmonitoredbyWADC.ARDC-CarlL.Frederick.aethuda.Md.-MwtUlthedInU.S.A.



FREQUENCYMETERTS-186D/UP

ELECTROMECHANICALDESCRIPTION:(Continued)

theoutputofaheterodyneoscillator.Fromtherethedifferencesignalisam­

plifiedinanaudioamplifier.Thereisacrystaloscillatorwhichisusedtocheck

thefrequencycalibrationoftheheterodyneoscillator,bytakingtheplaceofthe

inputsignal.Thischeckingisdoneatdefinitecheckpointsnearthefrequencyat

whichmeasurementwillbemade.ADCmilliammeterhelpstoindicatezerobeat

aswellasmeasurethegridcurrentofthecrystaloscillator,thecathodecurrent

ofthedetectormixer,thecathodecurrentoftheheterodyneoscillator,andthe

cathodecurrentoftheindicator.Aselectorswitchdetermineswhichvaluewill

bemeasured.Theindicatorcircuitcausesadipinthemeternearzerobeat,

butsinceitdoesnotrespondtofrequencieslessthan100cyclespersecond,a

pairofheadphonesisnecessarytodetermineactualzerobeat.Thevideooutput

ismadeavailablethroughavideojackleadingfromthedetectormixertofeeda

usuablesignaltoanoutsideoscilloscope.

PowerSupply:115volts::t::lOO/o,AC,50to1000cyclespersecond,singlephase,70

watts.
FrequencyRange:100to10,000megacyclespersecond.

FundamentalFrequencyRange:500to1250megacyclespersecond.

TypeofReception:ContinuousWave,ModulatedCarrierWave,Pulsed.

DialCalibration:16,500dialdivisions.

SignalInput:500microvoltsto1volt.

AudioSignalOutput:10microwattsto20watts.

Sensitivity:A1000microvoltinputsignalwithintherangeof500to1250megacycles

persecondproducesanaudio-outputsignalof20milliwatts.

AudioAmplifierRange:100to100,000cyclespersecond.

AccuracyofFrequencyMeasurements:::to.01%(Crystal:::t::0.0020/0).

AudioOutputImpedance:0600ohms~tomatchheadsetimpedance).

TemperatureRange:-40C.to+55C.

HumidityRange:0to950/0relativehumidity.

PressureRange:Upto10,000feet.

MANUFACTURERS'ORCONTRACTORS'DATA:

FederalManufacturingandEngineeringCorporation,199SteubenStreet,Brooklyn

5,NewYork;NavyContractNo.NObsr-52270,dated23February1951.

TUBECOMPLEMENT:

1JAN-2C40,1JAN-6SN7,1JAN-12AT7,1JAN-5Y3GT/G,4JAN-6SJ7,2JAN..

OD3/VR-150.

REFERENCEDATAANDLITERATURE:

NAVSHIPS91592(InstructionBook).

33Al-5-38-1(OperationandServiceInstructionswithPartsList).

TS-186n!up-ElectronicsTestEquipment-



FREQUENCYMETERTS-186D/UP

. No.of
VolumeOverallWeight BoxesContents&Identification(Cu.Ft.)Dimensions!packed

(inches)(Lbs.)
HWD 1FrequencyMeterTS-186D/UP6.818-1/218-1/234-1/497 (ExportPacked-Water

ResistantCarton)

SHIPPINGDATA·

EQUIPMENTSUPPLIED:

.,

Quant.NameandCaseStock(USAF)Overallrweight PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.) Eq'pt
(Army)(inches)

HWD 1FrequencyiAlumi.7CAC-5262159-1/28-lft2042.5 Metermum
TS-186D/UPand3F4325-186D

Wood
1Coaxial3300-3250040951-5/81-5;B2-7/160.2 AdapterNI6-A-15630-7051 J-I043F2-1 1Power7CAC-170264432840.8 CableN17-C-48236-2051long CWI-624123E7350.1-86 2Instruction

1.5 Book
NavShips
91592

1TransitiAlumi-1311-1/2~322.0 Case~um16-C-170001-335 CY-556A/UPland
lWood

Total:67.0

-ElectronicsTestEquipment-TS-186D/UP
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FREQUENCYMETERTS-323/UR

FUNCTIONALDESCRIPTION:
Ageneralpurpose,portable,self-contained,crystal-controlled,heterodyne­

typefrequencymeterusedforfieldtestingofcontinuouswave,modulatedcarrier
wave,orpulsedradiofrequencytransmittersandsignalgenerators.

Avernierdialandcalibratedchartareusedinmakingfrequencymeasurements.
Crystalcheck-pointsareprovidedatonemegacyclepersecondintervalsalongthe
fundamentalrangeoftheoscillator.

RELATIONSHIPTOOTHEREQUIPMENT:
RecommendedinplaceofTS-174/U.
SimilartoGertschProductsInc.(11846-48MississippiAvenue,LosAngeles25,

California)ModelFM-l.
UsedtotestRadarSetssuchasAN/APT-6andAN/FRN-12A.

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.7CAC-3l8208-845R16-AN-TS-323-UR3F4325-323
PROCUREM'TINFO.:NavySpec.No.RE13A930AiSpec.MIL-F-4l47A(Aer)
PROCUREM'TCOG.:NavyDESIGNCOG.:Navy,BuAer
F.I.LN.:FUNCTIONALCLASS.NO.:2.1.1

-ElectronicsTestEquipment-TS-323!UR

ThisproJectw...supportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC_CarlL.Frederick.Betheoda.Md.•MultillthedinU.S.A



FREQUENCYMETERTS-323/UR

ELECTROMECHANICALDESCRIPTION:
PowerSupply:TwoBatteries,BA-203/U(6volts),threeBatteries,BA-59(45volts),

orExternalPowerPack,PP-106/U.

TypeofReceptionandTransmission:ContinuousWave,ModulatedCarrierWave.
FrequencyRange:20to480megacyclespersecond.
FundamentalFrequencyRange:20to40megacyclespersecond.
Accuracies:0.005%(standardconditions);0.01%(serviceconditions).
Audio:20milliwattsatcheckpoints.

Modulation:30%to90%between800to1200cyclespersecond.
RadioFrequencyOutput:50to1000microvolts.
Sensitivity:50,000microvoltssignalgivesaudiobeatnoteoutputof10milliwatts,

range2,500to500,000microvolts.
o0

TemperatureRange:+5F.to+122F.

MANUFACTURERS'ORCONTRACTORS'DATA:
HoffmanRadioCorporation,LosAngeles,California;ContractNo.NXsa-76139,

August1945;ApproximateCostperUnit,$525.00.
TheDavenCompany,195CentralAvenue,Newark4,NewJersey;ContractNo.

N383s-59463,MIPR-R5l-5320N,R51-5232,andR51-5383N.

TUBECOMPLEMENT:
1JAN-9001,1JAN-9002,2JAN-6AK5,1JAN-6C4.

REFERENCEDATAANDLITERATURE:
AN08-35TS323-2(MaintenanceInstructions).
TO16-35TS323-l2(MaintenanceInstructions).

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

TS-323/UR-ElectronicsTestEquipment-

.'



FREQUENCYMETERTS-323/UR

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNom.enclatureMatlllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Arm.y)(inches)
HWD

1Frequency7CAC-318208-84515121033.5
MeterRl6-AN-T5-323/URwith
TS-323/UR3F4325-323batte-
(COtnplete)ries

1Collapsible
RodAntenna

/Xr:.-106/UR
1Output

Coupling
Tertnina1

1CarryingCase
CY-133/UR

1CarryingStrap

1PowerCord

2Allen
Wrench

1Instruction
BookAN08-
35TS323-2

1Calibration
Book

-ElectronicsTestEquipment-TS-323jUR
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FREQUENCYMETERAN/USM-29

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,synthesizingtypemeterusedforcalibratingthe

frequencyofradiotransmittersandreceivers.Indicationison8dialsarrangedin
decadefordirectreadingincyclespersecond,kilocyclespersecond,andmega­
cyclespersecond.Anoscilloscopescreenprovidesvisualindicationofthesignal.
Thismeterisusedinfieldanddepottesting.Headphonejacksarelocatedonthe
frontpanel.Ajackisprovidedattherearoftheequipmentforinputfromanex­
ternalcrystaloscillatorwhentheinternalcrystaloscillatorisnotused.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Thesignalissynthesizedbymixinghartnonicsandsub-har­

l'Ilonicsoftheoutputofacrystaloscillatorunitwiththeoutputofaninterpolation

(Continued)
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.7CAC-526373-5
PROCUREMITINFO.:Spec.MIL-F-15627(Ships)dated15August1950
PROCUREMITCOG.:NavyDESIGNCOG.:Navy,BuShips

F.I.I.N.:FUNCTiONALCLASS.NO.:2.1.3
-ElectronicsTestEquipment-ANjUSM-29

ThisprojectwassupportedbytheUSAFonContractAF33(600lZ8Z76andmonitoredbyWADC.ARDC_CarlL.Frederick.Betheoda.Md.-MultilithedinU.S.A.



FREQUENCYMETERAN/USM-29

ELECTROMECHANICALDESCRIPTION:(Continued)
oscillator.Therearetwobeatfrequencydetectors,anoscilloscope,andahet­
erodynebeatdetectorandindicator.Theoutputsignalisavailableataconnec­
toronthefrontpanelandisalsosuppliedinternallytothebeatindicatordetectors.
Thismetereitherfurnishesasignalofknownfrequencyormeasuresanunknown
frequency.

PowerSupply:105to125volts,AC,singlephase,50to1000cyclespersecond.
400watts,heatersoff;550watts,heaterson.

FrequencyRange:15kilocyclespersecondto30megacyclespersecond.
InputSignal:InHeadphones:0.001volts,maximum.

InMeter:0.01volts,maximum.
OutputSignal:

1volt,minimum,into50ohmsbetween6and30megacyclespersecond.
1volt,minimum,into500ohmsbetween15kilocyclespersecondand6mega­

cyclespersecond.
InputImpedance:1000ohmsinparallelwith90micromicrofarads.
Accuracy:

:to.00010/0:tlO.cyclespersecondofindicatedfrequencywhenusingtheinternal
crystaloscillator.

:tlOcyclespersecondoftheaccuracyofindicationofanexternalcrystaloscil­
lator,whenoneisused.

:t:4cyclespersecondofcalibratedfrequencyatroomtemperature.
SpuriousResponse:60decibelsbelowsignallevel.
Harmonics:30decibelsbelowsignallevelat6to30megacyclespersecond,10

decibelsbelowsignallevelat0.015to6megacyclespersecond.
TemperatureRange:_20oC.to+55

0
C.

MANUFACTURERS'ORCONTRACTORS'DATA:
HoffmanLaboratories,Inc.,LosAngeles,California;NavyContractNo.NObsr­

52722.

TUBECOMPLEMENT:
5JAN..,12AU7,3JAN-12AT7,28JAN-6AK5,8JAN-6AK6,13JAN-6AS6,1JAN­

2BPl,1JAN-6X4,1JAN-1Z2,4JAN-6AH6,2JAN-5R4GY,1JAN-6AS7G,1JAN­
l2AX7,1JAN-565l.

REFERENCEDATAANDLITERATURE:
TOl6-30USM29-5(Instructionbook).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeterAN/USM-2913.627-1/226-1/232-1/2292

1EquipmentSpareParts3.111-1/215-5/829-5/8110

AN/USM-29-ElectronicsTestEquipment-
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FREQUENCYMETERAN/USM-29

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1Frequency7CAC-526373-520-7/81924-9/16202
Meter
AN/USM-29
Including:

1Frequency7CAC-526327
Meter
FR-47/U

1SetEquipm.ent
SpareParts

-ElectronicsTestEquipment-AN/USM-29
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2.2ABSORPTION(REACTION)TYPEFREQUENCYMETERS
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WAVEMETERFR-39/U

FUNCTIONALDESCRIPTI0N:

Aportable,generalpurpose,tuned-circuit,absorptiontypemeterinwhichin­

ductanceandcapacitancearevariedsimultaneously.Itisusedtomeasurethefre­

quenciesofoscillators.Indicationisonadirectreadingengravedmeterdialcali­

bratedinmegacyclespersecondandonanincandescentlampwhichglowswhenthe

meteristunedtoresonancewiththefrequencytobemeasured.Itisusedforor­

ganizational,field,anddepottesting.

RELATIONSHIPTO0THEREQUIPMENT:

ThismeterissimilartoGeneralRadioType758-AWavemeter.

ELECTROMECHANICALDESCRIPTION:

CircuitInformation:Whencoupledtoanoscillatorofabout2wattsoutput,thisme­

terwillindicatetheoscillator'soutputfrequencyinthefollowingway:theme­

ter'stunabletankcircuitwilloscillatewhentunedtotheoutputfrequencyofthe

(Continued)

AIRFORCENAVYARMY

TYPECLASS.

STOCKNOS.7CAC-979571F16-W-47062-755l2C8358A

PROCUREMITINFO.:ArmySpec.71-3379

PROCUREMITCOG.:ArmyDESIGNCOG.:Army,CSL

F.I.I.N.:
FUNCTIONALCLASS.NO.:2.2.1

-ElectronicsTestEquipment-
FR-39/U

'lhloproject..aIlupportec!bytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethuda.Md.-MultililhedinU.S.A.



WAVEMETERFR-39/U

ELECTROMECHANICALDESCRIPTION:(Continued)
oscillator.Thiswillcausethelamptoglowbecausethetankcircuit'sdeveloped
voltagewillbeamaximumatthatpoint.Thedialissocalibratedthatapointer
attachedtothetuningknobwillindicatethefrequencyatwhichthelam.pglows.

PowerSupply:None.
FrequencyRange:55to400megacyclespersecond.
TypeofReception:ContinuouswaveandPulsed.
Accuracy:±20/0ofindicatedfrequency.

MANUFACTURERS'0RCONTRACT0RS'DATA:
GeneralRadioCompany,Cambridge,Massachusetts;ApproximateCostperUnit,

$40.00,October1951.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:

.
Quant.NameandCaseStock(USAF)Over-allr,veight
PerNomenclatureMattiNumbers(Navy)Dimensions(Lb•.)

Eqtpt(Army)(inche.)
HWD

1WavemeterBake-7CAC-979571554-3/41.625
FR-39/Ulite&F1(rW-47062-7551

trans-2C8358A
parent
plastic

2Spare
Indicator
Lamp

EQUIPMENTSUPPLIED·

\'

.
No.ofVolumeOver-allWeight
BoxesContentsIrIdentification(Cu.Ft.)DimensionslPacked

(inches)(Lbs.)
HWD

FR-39/U-ElectronicsTestEauhnnent-

SHIPPINGDATA·
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FREQUENCYMETERSETI-129-B
(WAVEMETER,I-129-B)

L

FUNCTIONALDESCRIPTION:
Aportable,self-containedinstrumentconsistingoffourabsorption-typemeters

carriedinacase,anddesignedtomeasurethefrequencyofanyoscillatororother
radiofrequencysource.Thesetisusedtodeterminethefundamentalfrequencyof
anoscillator,ortopickthecorrectharmonicsfromaharmoniccrystaloscillator
orfrequencymultiplier.

Aresonanceindicatingdevicemustbeconnectedtothecircuitundertestsothat
achangeinthelossesofthecircuitbeingmeasuredwillproduceachangeinthein­
dicator.

RELATIONSHIPTOOTHEREQUIPMENT:
ModelsAandBareidenticalexceptforfrequencyranges.ModelBMissimilar

toModelBexceptthatModelBMhasapilotlampindicatorloopaddedwhichindi­
catesresonanceofmeterwithtransmittedsignal.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.1600-3262100003F2729-B
PROCUREMITINFO.:SiR.CorpsSpec.No.71-1388.DWl!.No.1606
PROCUREMITCOG.:ArmyDESIGNCOG.:Army,CSL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.1

-ElectronicsTestEquipment-I-129-B

ThisprojectwassupportedbytheUSAFonConlractAF33(600)Z8Z76andmonitoredbyWADC.ARnC•CarlL.Frederick.Bethesda.Md.-MultllithedInU.S.A.



FREQUENCYMETERSETI-12.9-B
(WAVEMETER,I-12.9-B)

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:1.5to41rnegacyclespersecondinfourranges:1.5to3.5rnega­

cyclespersecond,3.5to8.0megacyclespersecond,8.0to18.5megacyclesper
second,18.0to41.0megacyclespersecond.

TypeofReception:ContinuousWaveorPulsed.
Accuracy:±30/0.

MANUFACTURERS'ORCONTRACTORS'DATA:
JarnesMillenManufacturingCompany,Malden,Massachusetts,OrderNos.30949­

Phila-43and14988-Phila-43;ApproximateCostperUnit,$21.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
TM11-304(TechnicalManual).
TO16-401129-5(InstructionBook).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1-12.9-B-ElectronicsTestEquipment-
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FREQUENCYMETERSET1-129-B
(WAVEMETER,1-129-B)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'llNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1Frequency1600-326210000
Meter,I-129-B
Including:3F2729-B

1Frequency4-1/22-1/230.3125
Meter(1.5to3.5
m.egacycles
Ipersecond)

1Frequency4-1/22-1/230.3125
Meter(3.5to3.8
m.egacycles
persecond)

1Frequency
Meter(8to18.54-1/22-1/230.3125
m.egacycles
[persecond)

IFrequency4-1/22-1/230.3125
Meter(18to41
m.egacycles
persecond)

ICarryingPly-12-7/85-1/83-1/82.2500
Casewood

ITechnical
Manual
TM11-304

-ElectronicsTestEquipment-1-129-B
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FREQUENCYMETERSETI-129-BM

t

FUNCTIONALDESCRIPTION:
f1Aportable,self-containedinstrumentconsistingoffourabsorption-typemeters

carriedinacase,anddesignedtomeasurethefrequencyofanyoscillatororother
radiofrequencysource.Thesetisusedtodeterminethefundamentalfrequencyof
anoscillator,ortopickthecorrectharmonicsfromaharmoniccrystaloscillator
orfrequencymultiplier.

Aresonanceindicatingdevicemustbeconnectedtothecircuitundertestsothat
achangeinthelossesofthecircuitbeingmeasuredwillproduceachangeinthe
indicator.

RELATIONSHIPTOOTHEREQUIPMENT:
ModelsAandBareidenticalexceptforfrequencyranges.ModelBMissimilar

toModelBexceptthatModelBMhasapilotlampindicatorloopaddedwhichindi­
catesresonanceofmeterwithtransmittedsignal.

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.1600-3261980003F2729-BM
PROCUREM'TINFO.:
PROCUREMITCOG.:ArmyDESIGNCOG.:Army,CSL
F.I.I.N.:FUNCTIONALC-LASS.NO.:2.2.1

-ElectronicsTestEquipment-I-129-BM

'IhhprojectwaosupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC-CarlL.Frederick.Bethesda,Md.-MultllithedinU.S.A.



FREQUENCYMETERSETI-129-BM

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
TypeofReception:ContinuousWaveorPulsed.
FrequencyRange:1.5to41megacyclespersecondinfourranges:1.5to3.5mega­

cyclespersecond,3.5to8.0megacyclespersecond,8.0to18.5megacyclesper
second,18.0to41.0megacyclespersecond.

Accuracy:±3%.

MANUFACTURERS'ORCONTRACTORS'DATA:
JamesMillenManufacturingCompany,150ExchangeStreet,Malden,Massachu­

setts.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
TM11-304(TechnicalManual).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

I-129-BM-ElectronicsTestEquipment-



FREQUENCYMETERSET1-129-BM

..

..
EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight

PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eqlpt(Army)(inches)
HWD

1Frequency1600-326198000
MeterSet
I-129-BM3F2729-BM
Including:

1Frequency4-1/22-1/230.3125
Meter(1.5to3.5
megacycles
persecond)

1Frequency4-1/22-1/230.3125
Meter(3.5to8
megacycles
persecond)

1Frequency4-1/22-1/230.3125
Meter(8to18.5
lInegacycles
persecond)

1Frequency4-1/22-1/230.3125
Meter(18to41
megacycles
persecond)

1C;'lrryingCaseSteel12-7/85-3/83-1/82.2500

1rrechnica1
Manual
ITM11-304TM11-304

-ElectronicsTestEquipment-I-129-BM
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FREQUENCYMETERSETTS-354/UP
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FUNCTIONALDESCRIPTION:
Aportablesetofabsorption-typefrequencymetersdesignedtocheckthetuning

ofreceiverintermediatefrequencycircuitswithinafrequencyrangeof29,30,and
31megacyclespersecond.

Consistsofthreeabsorptionfrequencymetersorintermediatefrequency(i-f)
testprobes.Oneprobe,i-ftestprobe(30),hasatunedcircuitadjustedtoreso­
nanceat30megacyclesbuiltintooneendofapolystyrenerod.Theothertwoprobes
ofthesethavesimilartunedcircuitsadjustedto29and31megacycles,respectively.
Whentestingi-famplifierswithafrequency-modulatedtestoscillator,thethree
testprobesprovidethreespot-frequencyindicationontheindicatingoscilloscope
whichareusefulinestimatingtheresonantfrequencyandbandwidthofthei-£cir­
cuits.

Theoppositeendsofthe29and31megacyclepersecondprobescontainmetal
"tuningwandIIslugswhichcanbeusedtocheckthetuningofindividualcoils.

Allindicationsappearontheassociatedtestequipment.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.7CAC-801319-21683F43Z5-354
PROCUREM'TINFO.:ArmyDwg.Nos.C-11503-AthroughF
PROCUREMITCOG.:ArmyDESIGNCOG.:Army,SigC
F.I.I.N.:

--
FUNCTIONALCLASS.NO.:Z.Z.1

-ElectronicsTestEquipment-TS-354/UP

Thisprojectw...supportedbytheUSAFonContractAFH(bOO)Z8Z1bandmonitoredbyWADC.ARDC-CarlL.Frederick.Setbeada,Md.-MuitUlthedInU.S.A.



FREQUENCYMETERSETTS-354/UP

RELATIONSHIPTOOTHEREQUIPMENT:
PartofRadarTestSetAN/TPM-7.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:29,30,and31megacyclespersecond.
Accuracy:*0.1megacyclepersecond.

MANUFACTURERS'ORCONTRACTORS'DATA:
F.W.SicklesCompany,165FrontStreet,Chicopee,Massachusetts;OrderNo.

199-MPD-45;ApproximateCostperUnit,$4.00.
ElectronicSpecialties,RFDNo.2,Plainfield,NewJersey;OrderNo.21781-P-50;

20June1950;ApproximateCostperUnit,$3.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
TO16-35TS354-2(OperatingInstructions).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identifi.cation(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeterSet.00351I1/2
TS-354/UP

TS-354/UP-ElectronicsTestEquipment-



FREQUENCYMETERSETTS-354/UP

..
EQUIPMENTSUPPLIED'.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1Frequency7CPC-801319-2168
MeterSet
TS-354/UP3F4325-354
Inc!udinQ':

1IntermediatePoly-4-1/25/161/2
FrequencyTeststy-longdia.oz.
Probe(29)rene
TFI-lSK/29rod

with
cop-
per
sluQ'

1IntermediatePoly-4-1/25/161/4
FrequencyTeststy-longdia.oz.
Probe(30)rene
TFI-1SK/30rod

1IntermediatePoly-4-1/25/163/8
FrequencyTeststy-longdia.oz.
Probe(31)rene
TFI-lSK/3lrod

with
pow-
dered
iron
slug

-ElectronicsTestEquipment-TS-354/UP
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FREQUENCYMETERTS-480/U
(WAVEMETER.TS-480/U)

FUNCTIONALDESCRIPTION:
Aportable,self-contained,generalpurpose,absorptiontypefrequencymeter usedtomeasurethefrequencyofradiofrequencyoscillations.Thismetermayalso beusedtoindicatethepresenceofharmonicandparasiticoscillations,toneutralize amplifiers,andtoindicatethepresenceofstrayradiofrequencyfields.
Resonanceisindicatedbymaximumbrightnessofasmallincandescentlamp.

RELATIONSHIPTOOTHEREQUIPMENT:
SimilartoGeneralRadioType566A.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:0.5to150megacyclespersecondinfiveranges,(0.5to1.6,1.6 to5.0,5.0to16.0,16.0to50.0,50.0to150.0megacyclespersecond).

(Continued)
AIRFORCENAVYARMY TYPECLASS.Standard

STOCKNOS.1600-3Z85300Z0R16-W-ZlZ33FZ6004-Z
PROCUREMITINFO.:ArmvSDec.No.71-3351
PROCUREM'TCOG.:ArmyDESIGNCOG.:Army,CSL F.I.I.N.:FUNCTIONALCLASS.NO.:Z.Z.1

-ElectronicsTestEquipment-TS-480/U
'l1llaproJectw...upportedbytheUSAFonComractAF33(600)Z8Z76andmonitoredbyWADe.ARDC-CarlL.Frederick.Bethe.d••Md.-MultUithedInU.S.A.



FREQUENCYMETERTS-480/U

(WAVEMETER)TS-480/U)

ELECTROMECHANICALDESCRIPTION:(Continued)

TypeofReception:ContinuousWaveandPulsed.

Accuracy:%2%forO.5to16megacyclespersecond.

%3%for16to150megacyclespersecond.

MANUFACTURERS'ORCONTRACTORS'DATA:

GeneralRadioCompany,275MassachusettsAvenue,Cambridge39,Massachu­

setts;OrderNo.11046-Phila-47-77,OrderNo.25425-Phila-49-2;ApproxiInateCost

perUnit,$75.00.

TUBECOMPLEMENT:

None.

REFERENCEDATAANDLITERATURE:

TM11-5042(TechnicalManual).

TO16-35TS480-5(InstructionBook).

SHIPPINGDATA:

No.ofVolumeOver-allWeight

BoxesContents&-Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)

HWD

IFrequencyMeterTS-480/U0.2569775.5

Complete(ExportPacked)

TS-480/U-ElectronicsTestEquipment-



FREQUENCYMETERTS-480/U
(WAVEMETERJTS-480/U)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyWood1600-3285300205-7/84-3/45-3/43.0
MeterR16-W-2123
TS-480/U3F26004-2

2IndicatorLamp
1.35v,0.062
am.ps(1Spare)

1CarrYlng
Case

2Technical
Manual
TM11-5042

1Coil,RFBake-7/82

(0.5-1.6m.c)litelongdia.
3CI084Z60

1Coil,RFBake-7/82
(1.6-5m.c)litelongdia.

3CI084Z60-1
1Coil,RFBake-7/82

(5-16m.c)litelongdia.
3CI084Z60-2

1Coil,RFBake-7/82

(16-50m.c)litelongdia.
3CI084Z60-3

1Coil,RFBake-7/82

(SO-ISOm.c)litelongdia.
3CI084Z60-4

-ElectronicsTestEquipment-TS-480/U
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FREQUENCYMETER
PRECISIONWAVEMETER,TYPE724-B

(GeneralRadioCompany)

FUNCTIONALDESCRIPTION:
Aportable,generalpurposetunedcircuitabsorptiontypeprecisionwavetneter

usedforfrequencymeasurementswheremorepreciseheterodynemethodsarenot
necessarynorconvenient.Applicationswouldincludethepreliminaryliningupof
radiotransmittersandcheckingthefrequencyspanofoscillators.Resonanceis
indicatedbyapeakvaluereadingonthegalvanometer.Thecapacitorsettingisin­
dicatedonadialanddrumandcontrolledfromthefrontofthepanel.Thecalibra­
tionissuppliedintheformofatableofcalibratedpoints.Linearinterpolationbe­
tweenthesepointsisusedtoobtainsettingsforotherfrequencies.

RELATIONSHIPTOOTHEREQUIPMENT:
UsedtotestRadarSets,AN/CPN-llA,AN/CPN-llB,AN/CPN-12A,andANI

CPN-12B.

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Consistsofaprecisioncapacitor,aresonanceindicatoranda

(Continued)
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.CAG-60098-A
PROCUREM'TINFO.:
PROCUREM'TCOG.:DESIGNCOG.:Commercial
F.I.I.N.:FUNCTIONALCLASS.NO~:2.2.1

-ElectronicsTestEquipment-Type724-B

ThisprojectwassupportedbytheUSAFonContractAFH(600)l8l16andmonItoredbyWADC.ARDC-CarlL.Frederick.Bethe.da.Md.-MultlllthedInU.S.A.



FREQUENCYMETER
PRECISIONWAVEMETER,TYPE724-B

(GeneralRadioCompany)

ELECTROMECHANICALDESCRIPTION:
setofinductors.Thecapacitorisaworm-drivetypewith7500divisionsforthe
entiredegreeangularrotationofthecapacitorrotor.Theplatesareshapedto
giveanapproximatelylinearvariationinfrequencywithscalesetting.Ager­
maniumcrystalrectifierisusedwithamicroammetertoindicateresonance.
Theindicatoriscoupledtothetunedcircuitthroughacapacitivevoltagedivider.
Theinductorsarecoilswoundonsteatiteformsandenclosedinmoldedphenolic
cases.Sevencoilsareusedtocoverthefrequencyrange.Thecoilsareplug­
intypesandcanberotatedtogivevaryingdegreesofcouplingwithoutmoving
thewavemeter.

PowerSupply:None.
FrequencyRange:10kilocyclespersecondto50megacyclespersecond.
Accuracy:±0.25%.
PrecisionSettingofCapacitor:Betterthanonepartin25,000.

MANUFACTURERSI

GeneralRadioCompany,
$295.00,January1953.

ORCONTRACTORS'DATA:
Cambridge,Massachusetts;ApproximateCostperUnit,

TUBECOMPLEMENT:
1JAN-lN34(GermaniumCrystalRectifier).

REFERENCEDATAANDLITERATURE:
Manufacturer'sCatalog"M",1951.

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&:Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Wavemeter,Coils,Calibra-7.421292173
tionChart,andCarryingCase

Type724-B-ElectronicsTestEquipment-



•

..•

FREQUENCYMETER
PRECISIONWAVEMETER,TYPE724-B

(GeneralRadioCompany)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'llNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyWood8-1/210-11/169-1/818
Meter(Metal
Tvpe724-BPanel\

1CarryingWood1316-7/812-1/216
Case

7CoilPhen-
olic

1Calibration
Chart

-ElectronicsTestEquipment-Typ~724-B





..

RADARTESTSETAN/UPM-30
(TESTSET,RADARAN/UPM-30)

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,andself-contained,hand-tuned,tnicrowavecoaxial typeechoboxorresonantcavity.Itwillindicaterelativepoweroutputoftheradar transtnitter,thefrequencyandgeneraleffectivenessoftheradarsystetn.Reso­ nanceisindicatedbytneterdeflections,andacalibrationchartisusedtotranslate dialreadingsintofrequencyvalues.Avisualindicationofsystemperformanceap­ pearsontheradarscreen.
Thefollowingtestsaremostoftenperformed:(1)relativeindication(fromday today)oftranstnitterpoweroutput,(2)tneasurementoftranstnitterandlocalos­ cillatorfrequencies,(3)analysisoftransmitterfrequencyspectrutn,(4)checking onerraticoperation,doubletnodingandfrequencypulling,(5)measuretnentofpulse duration,(6)checkingofreceiverAFCaction,measuretnentofTRboxandreceiver recoverytime,(7)measurementofstandingwaveratio,oftransmissionlinelosses, andotherfactors.

AIRFORCENAVYARMY TYPECLASS.Standard
STOCKNOS.
PROCUREM'TINFO.;BuShipsSpecs.CSl24lAandShios-R-81
PROCUREM'TCOG.;DESIGNCOG.:Navv,BuShips F.I.I.N.:-

FUNCTIONALCLASS.NO.:2.2.2
-ElectronicsTestEquipment-AN/UPM-30

'Ibisprojectwue.,pportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC_CarlL.Frederick.Betheeda.Md.-Mu.ltUlthedInU.S.A



RADARTESTSETAN/UPM-30

(TESTSET,RADARAN/UPM-30)

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:

PowerSupply:Nonerequired.

FrequencyRange:1150to1350megacyclespersecond.

TypeofReceptionandTransmission:Pulse.

Decay:3.5decibelspermicrosecond.

Sensitivity:1decibelpowerlossfor50yardsringtime.

TemperatureCoefficient:-0.1050/0ringtimeperdegreeF.at68
0

F.

Accuracy::t:5megacyclesp'ersecondofindicatedfrequency.
o0

TemperatureRange:-65.2F.to+140F.

MANUFACTURERS'ORCONTRACTORS'DATA:

JohnsonServiceCompany,Milwaukee,Wisconsin;ContractNos.NObsr-43457and

NObsr-49254;ApproximateCostperUnit,$2030.80,datedJanuary1952.

TUBECOMPLEMENT:

1JAN-IN21B(CrystalRectifier).

REFERENCEDATAANDLITERATURE:

NAVSHIPS41213(InstructionBook).

SHIPPINGDATA:

No.of
VolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)

HWD

1OneeachRadarTestSet4.72517-1/218-1/280

AN/UPM-30includingonebox

ofaccessoriesandtwoinstruc

tionbooks.(ExportPacked)

AN/UPM-30-ElectronicsTestEquipmeo.t-



RADARTESTSETAN/UPM-30
(TESTSET,RADARAN/UPM-30)

•

EQUIPMENTSUPPLIED'. Quant.NameandCaseStock(USAF)Over-allWeight PerNomenclature•Mat'lNumbers(Navy)Dimensions(Lbs.) Eq'pt
(Army)(inches)

HWD
1RadarTestSet

AN/UPM-30
Includiml:

1EchoBox7CAC-17765l11-9/168-17169-5/825.25 TS-S4S/UPFI6-Q-304>7>l00
3F4325-545 1Separable

l-I/48-3/48-1/44.00 Shock-Mounted
Base

1CaseSteel1714-17414-5/8 CY-1139/UPM-30
1Cord7CAC-170265-21201.50 CG-92B/U

long
3E6016-92B-120 1Pickup

Antenna
or

1Directional
Coupler

3Crystal330(}.234137010 Rectifier
1N21B2J1N21B

1Carrying
0.20 Strap

1Spanner7900-868570
0.01 Wrench

(1inch)6R57528
1Socket3300-6807124100.25 Wrench

6R57420-2
1Accessory

3-7/88-1/29-1/88.00 Box
2Instruction

Book
NAVSHIPS91213

-ElectronicsTestEquipment-AN/UPM-30

..

..
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WAVEMETERAN/USM-22

FUNCTIONALDESCRIPTION: Aportable,generalpurpose,miniature,cavity-typefrequencymeterusedasa go-no-gocheckforradarbeaconsthatoperateatitsfrequency.Indicationisona meterdial.Itisusedinorganizationaltesting.

RELATIONSHIPTOOTHEREQUIPMENT:

(Continued)

ELECTROMECHANICALDESCRIPTION: CircuitInformation:Adirectionalcouplerinsertedintothewaveguidetransmitsthe outputofthesetbeingtestedtoareferencecavitywhichactsasanarrowband­ passfilter.Outputofthecavityisrectifiedbyacrystalandcausesindicationon arnicroarnmeter.Thisindicationwillbeamaximumatthereferencefrequency, affordinganaccuratecheckonthefrequencyindicationofthetransmitteroutput atonepoint.

AIRFORCENAVYARMY TYPECLASS.Standard
STOCKNOS.
PROCUREMITINFO.:Spec.MIL-W-4351;USAFDWl!.No.SOC13668B,51D12954 PROCUREMITCOG.:USAFDESIGNCOG.:USAF,C&N F.I.I.N.:

FUNCTIONALCLASS.NO.:2.2.2. -ElectronicsTestEquipment-AN/USM-22 ThisprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADe.ARDC-CarlL.Frederick.Bethesda.Md.-MuItilithedinU.S.A.



WAVEMETERAN/USM-22

ELECTROMECHANICALDESCRIPTION:(Continued)

PowerSupply:None.

FrequencyRange:9310megacyclespersecond,fixed.(BeaconCavity,1Q24A).

MeterRange:0to20microamperes.

Accuracy:±O.00322%ofreferencefrequency.±O.3tnegacyclepersecondofrefer­

encefrequency.

TemperatureRange:-500C.to+60
0C.(non-operating).

MANUFACTURERSlORCONTRACT0RSIDATA:

DevelopmentModel:CommunicationsandNavigationLaboratory,WeaponsCom­

ponentsDivision,WrightAirDevelopmentCenter,Wright-PattersonAirForceBase,

Ohio,onE.O.101-100.

TUBECOMPLEMENT:

1JAN-lN23B(Crystal).

REFERENCEDATAANDLITERATURE:

TO16-30USM22-4(IllustratedPartsBreakdown).

.
Quant.NameandCaseStock(USAF)Over-alllWeight

PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt
(Army)(inchel)

HWD

1Wavemeter
4-5/86-5/164-1/44.5

AN/USM-22

Includin~:

1WavemeterSteel3-3/45-3/42-1/23.0

FR-60/USM-22

1CaseAlum-4-5/86-5/164-1/41.5

CY-960/USM-22inum

EQUIPMENTSUPPLIED'

.
No.of

VolumeOver-allWeight

BoxesContentsIIIdentification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)

HWD

AN/USM-22-ElectronicsTestEauhnnent-

SHIPPINGDATA,



REFERENCECAVITYFR-2/U
(CAVITYTUNED,FR-2/U)

FUNCTIONALDESCRIPTION: ~Aportable,generalpurpose,hermeticallysealedreferencecavityoftheabsorp- tiontypeusedasasecondarystandardoffrequencyfortestingbeaconequipment. Thecavityistunedbymeansofacalibratedplunger.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION: FrequencyRange:2400to3400megacyclespersecond. TypeofReception:ContinuousWaveandPulse. Accuracy:±O.1megacyclepersecond. Resetability:±O.05megacyclepersecond.
(Continued) AIRFORCENAVYARMY TYPECLASS.Development

STOCKNOS.7CAC-177657
3F47800-16.2 PROCUREM'TINFO.:USAFDrawingNo.1596 PROCUREMITCOG.:USAFDESIGNCOG.:USAF,C&N F.I.I.N.:

FUNCTIONALCLASS.NO.:2.2.2 -ElectronicsTestEquipment-FR-2/U ThisprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethe.da.Md.-MultilithedinU.S.A.



REFERENCECAVITYFR-2/U

(CAVITYTUNED,FR-2/U)

MANUFACTURERS'ORCONTRACTORS'DATA:

PolytechnicResearchandDevelopmentCompany,66CourtStreet,Brooklyn2,

NewYork;ApproximateCostperUnit,$900.00(1946);ContractNo.W-33-038-ac­

15142fordevelopmentmodel.

GeneralElectricCompany,Schenectady,NewYork;ApproximateCostperUnit,

$800.00(11/22/48);ContractNo.W-33-038-ac-16195;G.E.TypeT7600504.

TUBECOMPLEMENT:

None.

REFERENCEDATAANDLITERATURE:

.
Quant.NameandCaseStock(USAF)Over-allIweight

PerNomenclatureMat'lNumbers(Navy)Dimensions(Lba.)

Eq'pt
(Army)(inchea)

HWD

1ReferenceSteel7CAC-1776572-3/164-5/811-3/83

Cavity

FR-2/U3F47800-16.2

ICrystal

Rectifier

1AllenWrench

EQUIPMENTSUPPLIED·

SHIPPINGDATA·

No.of
VolumeOver-allWeight

BoxesContents8rIdentification(Cu.Ft.)DimenaionslPacked

linches)(Lba.)

HWD

FR-21U-ElectronicsTestEauimnent-



..
ECHOBOXFR-7/up

(CAVITY,TUNED,FR-7/Up)

FUNCTIONALDESCRIPTION:
Aportablegeneralpurposemanuallyorelectricallytunedhigh"Q"resonant

cavity.Itisusedasabuilt-incomponentofaradarsettofacilitateoperational
checkingimmediatelypriortotheoperationoftheset.Typicalchecksmadeby
thisechoboxincludetransmitterpower,spectrumwidth,operatingfrequency,TR
boxrecoverytime,receiverrecoverytime,andoverallperformance.Indication
isprovidedontwoattenuatordialsandatuningdialincorporatedintheequipment.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:AlengthofRG-9A/UCoaxialCable,fittedwithnecessary

adapters,connectstheradardirectionalcouplertotheechoboxinputwave­
guide.Thewaveguidecouplestheincomingradarpulsetothecavity.Tuning
isaccomplishedbymeansofamovableplunger.Whencavitylengthiscorrect

(Continued)
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.16-C-67665-7301
PROCUREM'TINFO.:Spec.SHIPS-R-244,dated15August1951
PROCUREM'TCOG.:USNDESIGNCOG.:USN.BuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-7/UP

ThbproJectwa.'IlpportedbytheUSAFonContractAFH(600~l8Z7'andmonitoredbyWADC,ARDC•CarlL.Fudnlck.Belhuda,Md.•MullilithedinU.S.A.



ECHOBOXFR-7/UP
(CAVITY,TUNED,FR-7/UP)

ELECTROMECHANICALDESCRIPTION:(Continued)
fortheparticularradarcarrierfrequency,thecavityresonates.Thisoscil­
lationappearsasaninputtotheradarreceiverandisindicatedontheradar
scopeuntilitisdampedbelowthereceivernoiselevel.Aportionofthereso­
natingsignaliscoupledtoanotherwaveguidewhichcarriesitthroughanat­
tenuatortoacrystalrectifier.Theresultingvideosignalisconnectedtoa
microammeterwhichindicatesamaximum.readingwhenthecavityisproperly
tuned.

PowerSupply:Nonerequired.
FrequencyRange:5440to5835megacyclespersecond.
AttenuatorCalibration:Outerdialmakesacompleterevolutionfor10revolutions

oftheinnerdial.Theinnerdialhas10m.ajorscaledivisions.
MicroammeterRange:0to50to100microamperes.
TransmitterPower-RingTimeRelationship:Ringtimeisincreased62yardsfor

eachI-decibelincreaseintransmitteroutputpower.
Temperature-RingTimeRelationship:Ringtimedecreases10/0foreach100F.rise

intemperature.
Accuracy:±3megacyclespersecond.

MANUFACTURERS'ORCONTRACTORS'DATA:
JohnsonServiceCompany,Milwaukee2,Wisconsin;TypeNr.SA-16440;USN

ContractNo.NObsr-52274,dated12March1951.
RaytheonManufacturingCompany,FoundryAvenue,Waltham,Massachusetts;

TypeNr.RX-3040;USNContractNo.NObsr-59632.

TUBECOMPLEMENT:
1JAN-1N23B(Rectifier).

REFERENCEDATAANDLITERATURE:
NAVSHIPS91446.
NAVSHIPS91724(A)(InstructionBookforAN/SPS-4).

SHIPPINGDATA:
No.ofVolumeOverallWeight
BoxesContents8rIdentification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1EchoBoxFR-7/UP29-1/41623-1/262

FR-7/UP-ElectronicsTestEquipment-



ECHOBOXFR-7/UP
(CAVITY,TUNED,FR-7/UP)

•

EQUIPMENTSUPPLIED·.
Quant.NameandCaseStock(USAF)OverallWeight

PerNomenclatureMat'}Numbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)

HWD

1EchoBoxiBrom~e6-5/16142032

FR-7/UP(silver16-G-67665-7301
plated
inside
cavity)

-ElectronicsTestEquipment-FR-7/UP

,

..
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FREQUENCYMETERFR-15(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityoftheabsorptiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom5850to7050megacyclespersecond.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefrequencymetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.555A.

AlRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:USAFDwg.No.1330
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-15(XW)/U

Thisproject,",uol1pportedbytheUSAFonContractAFH(60D)Z8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethuda.Md.-Mu.ltllithedinU.S.A



FREQUENCYMETERFR-15(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:5850to7050megacyclespersecond.
Accuracy:±0.03%(absolute);±O.005%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±0.1megacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

o Theaboveaccuraciesaremaintainedoveratemperaturerangeof-40C.to
+65

0
C.witharelativehumidityupto100%.

WaveguideTypeandDimensions:RG-50/U;1-1/2"x3/411•

Loaded"Q":8600to19,500(varieswithfrequency).
VoltageStandingWaveRatio:Lessthan1.3(throughoutfrequencyrange).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,

Brooklyn1,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Approxi­
mateCostperUnit,$1000.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaaeStock(USAF)Over-alltweilht
Pel'NomenclatureMat'lNumbera(Navy)DimenaloDa(Lba.)

Eq'pt(Army)({Dchea)
HWD

1FrequencyAlum10-1/497-1/415
Meterinurn
FR-15(XW)/U
(Complete)

EQUIPMENTSUPPLIED·

SHIPPINGDATA'
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeter1.151413120
FR-15(XW)/U
(DomesticPacked)

FR-15XW)/U-ElectronicsTestEquipment-



..

FREQUENCYMETERFR-16(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityoftheabsorptiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom7050to8200megacyclespersecond.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefrequencymetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.ForSOInepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.556A.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:USAFDwR..No.1330
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-16(XW)/U

ThisprojectwusupportedbytheUSAFonContractAFH(600lZ8Z76andmonitoredbyWADC,ARDC-CarlL.Frederick.Bethesda.Md.•MultUithedInUS.A.



FREQUENCYMETERFR-16(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:7050to8200megacyclespersecond.
Accuracy:±O.03%(ab~olute);±O.005%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±O.lmegacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

o
Theaboveaccuraciesaremaintainedoveratemperaturerangeof-40C.to

+65
0

C.witharelativehumidityupto100%.
WaveguideTypeandDimensions:RG-50/U;1-1/2"x3/4".
Loaded"Q":9800to19,200(varieswithfrequency).
VoltageStandingWaveRatio:Lessthan1.3(throughoutfrequencyrange).

MANUFACTURERS'ORCONTRACTORS'
PolytechnicResearchandDevelopmentCompany,

Brooklyn1,NewYork;USAFDevelopmentContractNo.
mateCostperUnit,$1000.00.

DATA:
Inc.,202TilleryStreet,
W28-099-ac-142;Approxi-

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaaeStock(USAF)Over-allrN'eilht
PerNomenclatureMat'lNumbera(Navy)Dimenaions(Lb•.)

Eq'pt(Army)finche.)
HWD

1FrequencyAlum-9-3/46-1/26-1/215
Meterinurn
FR-16(XW)/U
(Complete)

EQUIPMENTSUPPLIED·

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeter0.8114101020
FR-16(XW)/U
(DomesticPacked)

FR-16XW)/U-ElectronicsTestEquipment-



L.

FREQUENCYMETERFR-l7(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityoftheabsorptiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom7050to8200megacyclespersecond.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefrequencymetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.557A.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:USAFDWR.No.1330
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-l7(XW)/U

1hbprojectwa••upportedbylheUSAFonContraclAF33(600)Z8Z76andmonitoredbyWADC,ARDC•CarlL.Frederick.Betheoda.Md.-MultllithedinU.S.A



FREQUENCYMETERFR-17(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:7050to8200megacyclespersecond.
Accuracy:±0.03%(absolute);±O.005%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±O.lmegacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

Theaboveaccuraciesaremaintainedoveratemperaturerangeof_40
0

C.to
+65

0
C.witharelativehumidityupto100%.

WaveguideTypeandDimensions:RG-51/U;1-1/4"x5/8".
Loaded"Q":10,100to18,000(varieswithfrequency).
VoltageStandingWaveRatio:Lessthan1.3(throughoutfrequencyrange).

MANUFACTURERS'ORCONTRACTORS'
PolytechnicResearchandDevelopmentCompany,

Brooklyn1,NewYork;USAFDevelopmentContractNo.
mateCostperUnit,$1000.00.

DATA:
Inc.,202TilleryStreet,
W28-099-ac-142;Approxi-

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMattINumbers(Navy)Dimensions(Lbs.)

Eqtpt(Army)(inches\
HWD

1FrequencyAlum-9-5/86-1/46-9/1615
Meterinurn
FR-17(XW)/U
(Complete)

EQUIPMENTSUPPLIED·

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&-Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeter0.8814-1/21010-1/220

FR-17(XW)/U
(DomesticPacked)

FR-17(XW)/U-ElectronicsTestEquipment-



..

FREQUENCYMETERFR-18(XW)/U

I

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityoftheabsorptiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom8200tola,000megacyclespersecond.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefrequencymetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmetel'oroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.558A.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREMITINFO.:USAFDwg.No.1330
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-18(XW)/U

ThhprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADe,ARDe-CarlL.Frederick.Bethesda,Md.-MultilithedinL:.S.A.



FREQUENCYMETERFR-18(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:8200to10,000megacyclespersecond.
Accuracy:±0.030/0(absolute);±O.005%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±0.1megacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

Theaboveaccuraciesaremaintainedoveratemperaturerangeof_40
0

C.to
+65

0
C.witharelativehumidityupto100%.

WaveguideTypeandDimensions:RG-51/U;1-1/4"x5/8".
Loaded"Q":9500to18,000(varieswithfrequency).
VoltageStandingWaveRatio:Lessthan1.3(throughoutfrequencyrange).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,

BrooklynI,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Approxi­
mateCostperUnit,$1000.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCa.eStock(USAF)Over-allWei.ht
PerNomenclatureMat'lNumber.(Navy)Dimen.lon.(Lb•.)

Eq'pt(Army){inche.l
HWD

1FrequencyAlum-9-1/86-5/165-13/1615
Meterinurn
FR-18(XW)/U
(Complete)

EQUIPMENTSUPPLIED,

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeter0.7513'10-1/29-1/220
FR-18(XW)/U
(DomesticPacked)

FR-18XW)/U-ElectronicsTestEquipment-



...

•

"

FREQUENCYMETERFR-19(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityoftheabsorptiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom8200to10,000megacyclespersecond.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencyrneter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefrequencymetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.559A.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREMITINFO.:USAFDwg.No.1330
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-19(XW)/U

ThisprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Betheada.Md.-MultilithedinU.S.A



FREQUENCYMETERFR-19(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:8200to10,000megacyclespersecond.
Accuracy:±0.030/0(absolute);±O.005%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±O.lmegacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

Theaboveaccuraciesaremaintainedoveratemperaturerangeof_40
0

C.to
+65

0
C.witharelativehumidityupto100%.

WaveguideTypeandDimensions:RG-52/U;1"x1/2".
Loaded"Q":9600to16,800(varieswithfrequency).
VoltageStandingWaveRatio:Lessthan1.3(throughoutfrequencyrange).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,

Brooklyn1,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Approxi­
mateCostperUnit,$1000.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

'.
. Quant.NameandCaseStock(USAF)Over-allWeight

PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)
Eq'pt(Army)(inches)

HWD

1FrequencyAlum-96-1/45-7/815
Meterinurn
FR-19(XW)/U
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeter0.7513101020
FR-19(XW)/U
(DomesticPacked)

FR-19(XW)jU-ElectronicsTestEquipment-



•

"

WAVEMETERFR-29(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas-

uringcavityoftheabsorptiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom10,000to12,400megacyclespersecond.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.565A.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREMITINFO.:USAFDWQ.No.1606
PROCUREMITCOG.:USAFDESIGNCOG.:USAFRome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-29(XW)/U

Thhprojectw...supportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-C.rlL.Frederick.Beth..d•.Md.-MullilithedinL·.S.A.



WAVEMETERFR-29(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:10.000to12,400megacyclespersecond.
Accuracy:±O.060/0(absolute);±O.010/0relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±O.5megacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

o Theaboveaccuraciesaremaintainedoveratemperaturerangeof-40C.to
+65

0
C.witharelativehumidityupto1000/0.

WaveguideTypeandDimensions:RG-52/U;I"x1/2".
Loaded"Q":5150to13,800(varieswithfrequency).
VoltageStandingWaveRatio:Lessthan1.30(throughoutthefrequencyrange).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany.Inc..202TilleryStreet.

BrooklynI,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Approxi­
mateCostperUnit,$1000.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

".

. Quant.NameandCaseStock(USAF)Over-alllWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inchea)
HWD

1WavemeterAlum-8-3/85-1/25-11/1615

FR-29(XW)/Uinurn
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Wavemeter,FR-29(XW)/U0.63129-1/29-1/220
(DomesticPacked)

FR-29XW)/U-ElectronicsTestEquipment-



"

...

•

WAVEMETERFR-30(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityoftheabsorptiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom12,400to15,000megacyclespersecond.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo..566A.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:USAFDwg.No.1606
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-30(XW)/U

ThisprojectwusupportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md.-MultUithedinU.S.A.



WAVEMETERFR-30(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:12,400to15,000megacyclespersecond.
Accuracy:±o.060/0(absolute);±O.010/0relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±0.5megacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

Theaboveaccuraciesaremaintainedoveratemperaturerangeof_40
0

C.to
+65

0
C.witharelativehumidityupto1000/0.

WaveguideTypeandDimensions:RG-l07/U;0.622"x0.311".
Loaded"Q":9200toIS,100(varieswithfrequency).
VoltageStandingWaveRatio:Lessthan1.30(throughoutfrequencyrange).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,

BrooklynI,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Approxi­
mateCostperUnit,$1000.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaseStock(USAF)Over-all[Weight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1WavemeterAlum-8-1/85-3/45-13/1615
FR-30(XW)/Uinum
(Complete)

EQUIPMENTSUPPLIED·

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents8£Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Wavemeter,FR-30(XW)/U0.63129-1/29-1/220
(DomesticPacked)

FR-30(XW}/U-ElectronicsTestEquipment-



...

•

WAVEMETERFR-31(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityoftheabsorptiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom15,000to18,000megacyclespersecond.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.567A.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS•
PROCUREM'TINFO.:USAFDWR.No.1606
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-3l(XW)/U

ThisprojectwusupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md.-MultllithedinU.S.A



WAVEMETERFR-31(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:IS,000to18,000tnegacyclespersecond.
Accuracy:±o.06%(absolute);±O.01%relativeaccuracyoveranyadjacentbandof

60tnegacyclespersecond;±0.5tnegacyclepersecondove'ranyadjacentbandof
8tnegacyclespersecond.

Theaboveaccuraciesaretnaintainedoveratetnperaturerangeof_40
0

C.to
+65

0
C.witharelativehutnidityupto100%.

WaveguideTypeandDitnensions:RG-I07/U;0.622"x0.311".
Loaded"0":11,000to18,000(varieswithfrequency).
VoltageStandingWaveRatio:Lessthan1.30(throughoutfrequencyrange).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDeveloptnentCOtnpany,Inc.,202TilleryStreet,

Brooklyn1,NewYork;USAFDeveloptnentContractNo.W28-099-ac-142;Approxi­
tnateCostperUnit,$1000.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaseStock(USAF)Over-alllWeilht
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1WavetneterA.1utn-95-3/86-15/1615
FR-31(XW)/Uinutn
(COtnp1ete)

EQUIPMENTSUPPLIED·

SHIPPINGDATA:
No.ofVolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

1Wavemeter,FR-31(XW)/U0.7113910-1/220
(DotnesticPacked)

FR-31XW}/U-ElectronicsTestEquiptnent-

..

"'



"

•

WAVEMETERFR-32(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityoftheabsorptiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom18,000to22,000megacyclespersecond.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.568A.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREMITINFO.:
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-32(XW)/U

lhlaproj.ctwa••upportedbytheUSAFonContractAFH(6001l8276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethe.da.Md.-MultllithedinU.S.A



WAVEMETERFR-32(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:18,000to22,000megacyclespersecond.
Accuracy:±O.1%(abso1ute)j±O.0150/0relativeaccuracyoveranyadjacentbandof

60megacyclespersecondj±1.0megacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

Theaboveaccuraciesaremaintainedoveratemperaturerangeof_40
0

C.to
+65

0
C.witharelativehumidityupto100%.

WaveguideTypeandDimensions:RG-66/Uj0.420"x0.170".
Loaded"Q":10,600to15,200(varieswithfrequency).
VoltageStandingWaveRatio:Lessthan1.30(throughoutfrequencyrange).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet.

Brooklyn1.NewYorkjUSAFDevelopmentContractNo.W28-099-ac-142jApproxi­
mateCostperUnit,$1000.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.OJ

. Quant.NameandCa.eStock(USAF)Over-alltwel.ht
PerNomenclatureMat'!Number.(Navy)Dimen.lou(Lb•.)

Eq'pt(Army)Cinche.}
HWD

1WavemeterAlum8-3/45-3/86-3/415
FR-32(XW)/Uinum
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Wavemeter.FR-32(XW)/U0.6812-.1/2910-1/220
(DomesticPacked)

FR-321XW)/U-ElectronicsTestEquipment-



..

..
..

..

..

WAVEMETERFR-33(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityoftheabsorptiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom22,000to26,500megacyclespersecond.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.569A.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREMITINFO.:
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-33(XW)/U

ThisprojectWiUsupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Betheoda.Md.-MultUlthedInU.S.A.



WAVEMETERFR-33(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:22,000to26,500megacyclespersecond.
Accuracy:::1:0.1%(absolute);::1:0.015%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;::1:1.0megacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

Theaboveaccuraciesaremaintainedoveratemperaturerangeof_40
0

C.to
+65

0
C.witharelativehumidityupto100%.

WaveguideTypeandDimensions:RG-66/U;0.420"xO.170".
Loaded"Q":4850to11,500(varieswithfrequency).
VoltageStandingWaveRatio:Lessthan1.30(throughoutfrequencyrange).

MANUFACTURERS'ORCONTRACTORS'
PolytechnicResearchandDevelopmentCompany,

BrooklynI,NewYork;USAFDevelopmentContractNo.
mateCostperUnit,$1000.00.

DATA:
Inc.,202TilleryStreet,
W28-099-ac-142;Approxi-

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCa.eStock(USAF)Over-allWeiaht
PerNomenclatureMat'lNumber.(Navy)Dimen.ion.(Lb•.)

Eq'pt(Army)linche.\
HWD

1WavemeterAlum-8-1/256-11/1615
FR-33(XW)/Uinurn
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Wavemeter,FR-33(XW)/U0.6812-1/2910-1/220
(DomesticPacked)

FR-33XW)/U-ElectronicsTestEquipme!lt-



..

..

..

WAVEMETERFR-34(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityoftheabsorptiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom26,500to32,000megacyclespersecond.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.570A.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREMITINFO.:
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipqlent-FR-34(XW)/U

ThisprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARnC-CarlL.Frederick.Betheoda.Md.-MultillthedinU.S.A



WAVEMETERFR-34(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:26,500to32,000megacyclespersecond.
Accuracy:±O.150/0(absolute);±O.020/0relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±2.0megacyclespersecondoveranyadjacentbandof
8megacyclespersecond.

o
Theaboveaccuraciesaremaintainedoveratemperaturerangeof-40C.to

+65
0

C.witharelativehumidityupto100%.
WaveguideTypeandDimensions:RG-96/U;0.280"x0.140".
Loaded"Q":4900to13,300(varieswithfrequency).
VoltageStandingWaveRatio:Lessthan1.3(throughoutfrequencyrange).

MANUFACTURERS'ORCONTRACTORS'
PolytechnicResearchandDevelopmentCompany,

Brooklyn1,NewYork;USAFDevelopmentContractNo.
mateCostperUnit,$1000.00.

DATA:
Inc.,202TilleryStreet,
W28-099-ac-142;Approxi-

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaseStock(USAF)Over-allWei.ht
PerNomenclatureMat'lNumber.(Navy)Dimen.ion.(Lb•.)

Eq'pt(Army)Cinche.)
HWD

1WavemeterAlum-8-5/85-1/26-3/415
FR-34(XW)/Uinurn
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&rIdentification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Wavemeter,FR-34(XW}/U0.7212-1/29-1/210-1/220
(DomesticPacked)

FR-3~XW)/U-ElectronicsTestEquipment-



..

..

..

WAVEMETERFR-35(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityoftheabsorptiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom32,000to39,000megacyclespersecond.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPT0'0THEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.57lA.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS•
PROCUREMITINFO.:
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-35lxw)/u

Thl.projectWilSsupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC-CarlL.Frederick.Betheada.Md.-MultllithedInU.S.A.



WAVEMETERFR-35(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:NoneRequired.
FrequencyRange:32,000to39,000megacyclespersecond.
Accuracy:±O.150/0(absolute);±0.020/0relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±2.0megacyclespersecondoveranyadjacentbandof
8megacyclespersecond.

Theaboveaccuraciesaremaintainedoveratemperaturerangeof_40
0

C.to
+65

0
C.witharelativehumidityupto1000/0.

WaveguideTypeandDimensions:RG-96/U;0.28011x0.140··.
Loaded"0":4000to9250(varieswithfrequency).
VoltageStandingWaveRatio:Lessthan1.3(throughoutfrequencyrange).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,

BrooklynI,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Approxi­
mateCostperUnit,$1000.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCa.eStock(USAF)Over-allIweilht
PerNomenclatureMat'lNumber.(Navy)Dimen.ion.(Lb•.)

Eq'pt(Army){inche.l
HWD

IWavemeterAlum-8-3/84-3/85-7/815

FR-35(XW)/Uinurn
(Complete)

EQUIPMENTSUPPLIED·

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

IWavemeter,FR-35(XW)/U0.5128920
(DomesticPacked)

FR-35XW)/U-ElectronicsTestEquipment-
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ECHOBOXFR-41(XW)/U

FUNCTIONALDESCRIPTION:
Atransportable,self-contained,hand-tuned,ringingcavityprimarilydesigned

tomakeaquick,roughanalysisoftheoverallperformanceofaradarset.
Hmaybeusedtotunetheradarlocal-oscillator,makecomparativemeasure­

mentsoftransmittedpower,makemeasurementsoffrequencyspectrumofthetrans­
mittedpulse,checkrecoverytimeofradarT/Rboxandreceiver,checkformultiple
modingofradartransmitter,checktransmitterfrequencypulling,andcheckthe
performanceofthemagnatron.

RELATIONSHIPTO0THEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:130to154megacyclespersecond.

(Continued)

..

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:USAFSpec.ExhibitNo.WLENG-1167,DWQ:.No.1596
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-41(XW)/U

ThisprojectwassupportedbytheUSAFonContractAF33(600)l8l76andmonitoredbyWADC,ARDC-CarlL.Frederick.Bethesda,Md.-MultilithedinU.S.A.



ECHOBOXFR-41(XW)/U

ELECTROMECHANICALDESCRIPTION:(Continued)
Accuracy::0.1megacyclespersecond.
LoadedIIQII:Approximately10,000(varieswithfrequency).
Ringtime:Approximately336microsecondswhensystemleveldifferenceis120dec­
ibels.
SignalOutput:Thesignalfromthetransmitterisre-radiatedbytheechoboxfora

shortintervaloftimeknownastheringtime,istnp-npickedupbytheradarre­
ceiverandappearsontheindicatorscopeasasaturatedecho.

MANUFACTURERS'ORCONTRACTORS'DATA:
PolaradElectronicsCompany,100MetropolitanAvenue,BrooklynII,NewYork;

USAFContractNo.AF28(099)-53,15April1949;ApproximateCostofDevelop­
mentModel,$4000.00.

TUBECOMPLEMENT:
1JAN-IN21(Crystal).

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofInstructions.

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

FR-41XW)/U-ElectronicsTestEquipment-
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ECHOBOXFR-41(XW)/U

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1EchoBoxAlum-2926-1/464650
FR-41(XW)/Uinurn

faced
Ply-
wood

1RFCord96
long

1AntennaBrass3-1/239-1/23-1/4
Assembly

6Crystal
Rectifier
JAN-IN21

1Trouble118-1/2
Shooting
Chart

1Wrench82-1/43/16
1Wrench71-7/83/l6
1Wrench51-1/43/16
1Transit

Case

-ElectronicsTestEquipment-FR-41(XW)/U
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TUNEDCAVITYFR-72/UP

FUNCTIONALDESCRIPTION:
Aportablegeneralpurposeringingcavityusedincheckingtheperformanceof

radarequipment.Thecavityisdesignedtodetermineoverallperformance;to
measureaveragepoweroutputofradartransmitters,andtodeterminetheirfre­
quencyspectrum;tocheckformultiplemodingofradartransmitters,andtrans­
mitterpulling;andtocheckthespeedofrecoveryofTRboxandreceiver.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Theechoboxcontainsaprecise-dimensioned,silver-plated,

steelcylinder,resonantcavity.Thepositionofapistonwithinthecylinderde­
terminesthefrequencyofthetunedcavity.Thecavityoperatesasasharplytuned
resonantcircuitinwhichinductanceandcapacitancearetunedtoresonanceat
thefrequencyoftheenergybeingmeasured.Energyisstoredintheresonant

(Continued)
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.7CAC-276520
PROCUREMITINFO.:
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,WADC,Arm.
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-72/UP

ThhprojectwuoupportedbytheUSAFonContractAFH(600)l8Z7bandmonltoa~0,.,..~'-.•\.u-l.-CarlL.Frederick.8ethuda.Md.-MultilithedinU.s......



TUNEDCAVITYFR-7Z/UP

ELEeTROMECHANICALDESCRIPTION:(Continued)
cavityintheform·ofdampedoscillations.Theshapeandcharacterofthepat­
ternontheradarindicator,asthisstoredenergydischargesbacktothereceiver,
indicatetheconditionoftheradarreceiver.Partofthestoredenergyisrecti­
fiedandmeasuredbyamicroammeteronthefrontpaneloftheset.

PowerSupply:Nonerequired.(Powerissuppliedbytransmitterundertest.)
FrequencyRange:8500to9000megacyclespersecond.
Accuracy:±8megacyclesatbandends.

±lmegacycleatcenterband.
MeterRange:0to20microamperes.

MANUFACTURERS'ORCONTRACTORS'DATA:
KearfottCompany,Inc.,WesternManufacturingDivision,14844OxnardStreet,

VanNuys,California.

.
No.ofVolumeOverallWeight
BoxesContents&Identification(Cu.Ft.)Dimensions!packed

(inches)(Lbs.)
HWD

1EchoBoxFR-72/UP3.416261450

TUBECOMPLEMENT:
1JAN-lN23B(CrystalDiode).

REFERENCEDATAANDLITERATURE:
TO33D5-8-7-1(OperationandServiceInstructions).

SHIPPINGDATA·

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)OverallWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWn

1TunedCavityMetal7CAC-2765201971230
FR-72/UP

1Connecting7CAC-170265-42596
Cablelong
CG-92A/U

1Transition
UG-446/U

FR-72/UP-ElectronicsTestEquipment-
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TUNEDCAVITYFR-73/UP

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringabsorptiontypecavity,designedtomeasurethefrequencyofradiofrequency
signalstransmittedbyradarsoperatinginitsrange.Resonanceisachievedatthe
frequencytobemeasuredbyvariationofthelengthofthecavity.Itismanually
tunedbyamechanicalcouplingtotheindicatingdialknob.Resonanceisindicated
byamaximumreadingofanexternallyconnectedDCmilliammeter.Frequencyis
readdirectlyinmegacyclespersecondfromthemeterdials.Provisionsaremade
formountingthemilliammeter,capacitor,sparecrystalholder,anddesiccator.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Waveguideinputiscoupledtothecavitythroughaninductive

loop.Theacvityexhibitsitslowestpossibleimpedanceatresonance(An.other
Contlllued)

AIRFORCENAVYARMY
TYPECLASS.C::4-'3~rlarel

STOCKNOS.
PROCUREM'TINFO.:NavySpec.Ships-T-502(BuShips)
PROCUREM'TCOG.:NavyDESIGNCOG.:Navy,BuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-FR-73/UP

ThlaprojectwaasupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC-CarlL.Frederick.Bethesda,Md.-MultllilhedInU.S.A



TUNEDCAVITYFR-73/UP

ELECTROMECHANICALDESCRIPTION:(Continued)
inductiveloopremovespartoftheenergyfromthecavity.Acrystaldetector
rectifiestheenergyremovedandtherectifiedsignalisbroughttoterminalsfor
connectiontotheindicatingdevice.

PowerSupply:None.
FrequencyRange:1215to1370megacyclespersecond.
TypeofReception:ContinuousWaveandPulsed.
PowerInput:1wattaverage.

MANUFACTURERS'ORCONTRACTORS'DATA:
JohnsonServiceCompany,Milwaukee,Wisconsin;NavyContractNo.NObsr­

57108;JohnsonDwg.No.50592.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:

. Quant.NameandCa.eStock(USAF)Over-alllWeight
PerNomenclatureMat'lNumbers(Navy)Dimen.ion.(Lb•.)

Eq'pt(Army)Cinches)
HWD

1TunedCavityAlum-22-1/232-5/822-1/2120

FR-73/UPinurndia.

EQUIPMENTSUPPLIED'

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1CaseRadioParts22.8324632248
FR-73/UP

FR-73/UP-ElectronicsTestEquipment-
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RADARTESTEQUIPMENTOAA-2

FUNCTIONALDESCRIPTION:
Aportable,generalpurposeinstrumentwhichmaybeusedasafrequencymeter,

asanindicatorofrelativeoutputattheradarantenna,todetectdoublepulsing,and
togeneratesignalswhichareelectricallyequivalenttoreceivedradarechoes.Fre­
quencyisindicatedbyreferringdialsettingstoacalibratedchart.Arelativeindi­
cationofthesignalinputpowerisgivenbythemeteratresonance.Avideooutput
jackisprovidedforconnectiontoanoscilloscopeforvisualpresentationofthere­
ceivedpulses.

RELATIONSHIPTOOTHEREQUIPMENT:

(Continued)
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:
PROCUREM'TCOG.:NavyDESIGNCOG.:Navy,BuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-OAA-2

•

..

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Consistsofatunablequarterwaveresonantcavityofhigh

adetectorandavacuumtubemicroammeter.
"Q",

ThisprojectwassupportedbytheUSAFonContractAF3J(600)Z8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Betheoda.Md.-MultllithedInU.S.A



RADARTESTEQUIPMENTOAA-2

ELECTROMECHANICALDESCRIPTION:(Continued)
PowerSupply:115volts,±10volt,AC,singlephase,60cyclespersecond,15watts.
FrequencyRange:150to240megacyclespersecond.
RingTime:50microseconds,approximately,equivalenttoanapparentrangeof

5000yards.
Accuracy:±0.5megacyclespersecond.

MANUFACTURERS'ORCONTRACTORS'DATA:
GilfillanBrothers,Inc.,LosAngeles,California;ContractNos.NXsr-l08l0,

NXsr-45459,NXsr-4l0l3,NXsr-33633,NXsr-60073.

TUBECOMPLEMENT:
1JAN-955,1JAN-6SQ7,1JAN-6X5GT.

REFERENCEDATAANDLITERATURE:
SHIPS227(InstructionBook).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

OAA-2-ElectronicsTestEquipment-
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RADARTESTEQUIPMENTOAA-2

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

IRadarTestMetal
Equipment
OAA-2
IncludinQ:

1Frequency13-1/25-3/415-1/434.75
MeterUnit
CGI-60ABC

1Antenna-25-3/42dla.t..f'J

AssemblyUnit
CGI-66ADE
Includingcable
andparts

1Antenna17-1/23-1/2O.50

Pick-uprod
H-I03,withplug

1ACPlug

1KitofEquip-
mentSpares

2Instruction
Book
SHIPS227

-ElectronicsTestEquipment-OAA-2
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RADARTESTEQUIPMENTOAO-2

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,echoboxusedtomeasurefrequencyandrelative

poweroutputinradartransmitters.Frequencyisindicatedbyreferringdialset­
tingstoacalibratedchart.Arelativeindicationofthesignalinputpowerisgiven
bythemeteratresonance.Avideooutputjackisprovidedforconnectiontoanos­
cilloscopeforvisualpresentationofthereceivedpulses.

RELATIONSHIPTOOTHEREQUIPMENT:

(Continued)

•

..

"

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Consistsofatunablequarterwaveresonantcavityofhigh"Q",

adetectorandavacuumtubevoltmeter.
PowerSupply:115volts,AC,60cyclespersecond,singlephase,11watts.
FrequencyRange:105to125megacyclespersecond.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:
PROCUREM'TCOG.:NavyDESIGNCOG.:NavyBuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-OAO-2

ThisprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDe•CarlL.Frederick.Bethesda.Md.•MultilithedinU.S.A.



RADARTESTEQUIPMENTOAO-2

ELEeTROMECHANICALDESCRIPTION:(Continued)
RingTime:50microseconds(normal),oranapparentrangeof8000yardsor

more.
MeterRange:0to200microamperes.
Accuracy::0.25megacyclespersecond.

MANUFACTURERS'ORCONTRACTORS'DATA:
TheLiebel-FlarsheimCompany,Cincinnati2,Ohio;ContractNo.NXsr-53325,

dated14March1944.

TUBECOMPLEMENT:
1JAN-955,1JAN-6SQ7,1JAN-6X5GT.

REFERENCEDATAANDLITERATURE:
SHIPS269(InstructionBook).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1RadarTestEquipmentOAO-21.29-3/415-1/41433
1SetofEquipmentSpares1.691018-1/215-3/411

OAO-2-ElectronicsTestEquipment-
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RADARTESTEQUIPMENTOAO-2

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight

PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1RadarTest
Equipment
OAO-2
IncludinR:

IFrequency6-5/8121228.00
Meter
CLQ-60ABA-l

1Antenna36-1/81-1721-1/22.00
Assembly
CLQ-66ADC

1Pick-up4-9/163-1/42-1/20.56
Loop
CLQ-47AAH

1Impedance1-5/321-1783-3/80.31
Adapter
CLQ-53146

2Instruction
Book
SHIPS269

1Equipment5.00
Spares

-ElectronicsTestEquipment-OAO-2
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RADARTESTEQUIPMENTOBU
(ECHOBOXTESTSETOBU)

FUNCTIONALDESCRIPTION:
Aportableechoboxtestsetdesignedforfrequencyandrelativepowermeasure­

mentsdurin6thetestingandadjustingofradarsets.Roughspectrumanalysiscan
alsobeperformedbythisequipment.Couplingofthetestsettotheradarsystem
canbemadeconstantbytheuseofthedirectionalcouplerorpickupdipoleantenna
furni3;ledwitheachset.

RELATIONSHIPTOOTHEREQUIPMENT:
Allmodelsofthisequipmenthavesimilarfunctionsandperformancecharacter­

istics.Theydifferinthetypeofdirectionalcouplerprovidedwitheachmodel.

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Thecastmetaltunedcavityisprovidedwithatuningmecha­

nismwhichismanuallyactuated.Acalibrateddialassociatedwithihetuning
lContlnuea-j

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.Fl6-Q-207585-200
PROCUREMITINFO.:
PROCUREMITCOG.:USNDESIGNCOG.:USN.BuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-OBU

Thloprojectwu.upportcdbytheUSAFonCnntractAF33(.00)28276andmonitoredbyWADC.ARnC-CarlL.Frederick.Bethe.da.Md.-Multlllth.dInU.SoA.



RADARTESTEQUIPMENTOBU
(ECHOBOXTESTSETOBU)

ELECTR'OMECHANICALDESCRIPTION:(Continued)
knobcanbeconvertedtogivemegacycleindications.Acoupledloop,arectifier,
andamicroammetermakepowermeasurementspossible.Themicroammeter
indicatestheaveragerectifiedcurrentfromwhichrelativepowermaybecom­

puted.
PowerSupply:Nonerequired.
FrequencyRange:2.900to3100megacyclespersecond.
Sensitivity:80yardsperdecibel.
LoadedQ:47,000(approximate).
TemperatureRange:_40

o
C.(+13.70/0changeinringtime)to+60

o
C.(+140

o
F.)

(-6.7%changeinringtime).
TypeofReceptionandTransmission:Pulse.
Waveguide:

AttenuationFactor:2.0decibels(Modell).2.7decibels(Models2.and3).18
decibels(Model4).

MANUFACTURERS'ORCONTRACTORS'DATA:
MaguireIndustries,Inc.,ElectronicsDivision,Greenwich,Connecticut;Contract

No.NXsr-5l56l,13March1944(Models1and2).
JohnsonServiceCompany,Milwaukee,Wisconsin;ContractNo.NXsr-65336,

15June1944(Model3);ContractNo.NXsr-83396,26November1944(Model4).

TUBECOMPLEMENT:
1JAN-1N2lB(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
NAVSHIPS308-B(InstructionBookforModel3).
NAVSHIPS310-A(InstructionBookforModels1and2).
NAVSHIPS345-A(InstructionBookforModel4).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1RadarTestEquipmentOBU2.5324-3/416-1/414-1/277

OBU-ElectronicsTestEquipment-



RADARTESTEQUIPMENTOBU
(ECHOBOXTESTSETOBU)

..
EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight

PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)

HWD

IRadarTest
EquipmentFl6-Q-2D7585-200

OBU
Including:

1TestSet10-3/47-5/811-1/418.5

Assembly
14ABA-l

1Directional
Coupler47AAL
(Modell)1-3/43/8
47AAM(}A)del2)1-1/23
47AAN(}A)del3)1-1/23
47AAP(}A)de14)1-1/23

IAntenna
Assembly66NN
(Models1and2)
66AJG(Models
3and4)

ICable600.75

W-I0llong

ICable360.75

W-I02long

IShock1082-1/86.00

Mounting

1Accessory10-1/211-1/43-1/89.25

Box

1MRParts7-1/28-1/237.00
Case(full)

2Instruction
Book

-ElectronicsTestEquipment-OBU
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TESTSETTS-6l/AP

FUNCTIONALDESCRIPTION:
Aportable,self-contained,hand-tunedechoboxorringingcavitydesignedto

makerapid,roughanalysisoftheoverallperformanceofvariousradarequipment,
todeterminethefrequencyofradiofrequencytransmitters,tomeasurerelative
poweroutput,todetectmultiplemodingofmagnetrons,tocheckthespeedofre­
coveryofaradarT/Rboxandreceiverandtogiveanindicationofthesignal-to­
noiseratioofreceivers.

Allvisualindicationsofsystemperformanceappearontheradarreceiver-indi­
cator.Frequencyisindicatedbyreferringdialsettingstoacalibratedchart.
Resonanceandrelativepowerareindicatedbymeterdeflections.

RELATIONSHIPTOOTHEREQUIPMENT:
SimilartoTS-llO/APexceptforfrequencyrange.

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.7CAC-801319-2238R16-AN-TS-6l-AP3F4325-6l
PROCUREMITINFO.:USAFSpec.No.71-5071
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,ARL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-6l/AP

ThisprojectwaosupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARnC-CarlL.Frederick.Bethesda,Md.-MultilithedinU.S.A



TESTSETTS-61/AP

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Thesignalinputistheradiofrequencysignalcomingfromthe

transmitterundertest.(Anon-calibratedattenuatorisprovidedintheinputcir­
cuittotheechoboxtopreventover-loadingthecrystalandmeter.)Thesignal
fromthetransmitterisre-radiatedbytheechoboxforashortinterval,known
asthering-time,ispickedupbytheradarreceiverantennaandappearsasa
fixedechoonthereceiver-indicator.

PowerSupply:Nonerequired.
FrequencyRange,Input:3140to3360megacyclespersecond.
TypeofReception:ContinuousWave,ModulatedCarrierWave,Pulsed.
I:rnpedance,Input:50ohms.
Ring-time:2.5statutemiles(4400yards)withradarstransmittingontheorderof

50kilowattsPeakPowerandhavingagoodreceiver.
Decay:2.3decibelspermicrosecond.
Operating"Q":35,000.
Accuracy:Frequency,±10megacyclespersecond;relativepower,±3decibels.

Ove'rtheringingrangethistestsethasnoextraneousresponsesnoranyholesin
itsring-timecharacteristic.JThisaccura~y.forfrequencyisatmid-bandand.is
basedonatemperatureof25C.atahumidityof650/0.·Theaccuracyofrelative
frequencymeasurementsis±2megacyclespersecondatadifferentialof60mega­
cyclespersecond.)

o0
TemperatureRange:-40C.to+88C.

MANUFACTURERS'OR
WesternElectricCompany,

2218-DAY-45AR;ContractNo.
Unit,$521.00.

CONTRACTORS'DATA:
NewYork,NewYork;OrderNos.797-DAY-45A,
2218-45-AR,24June1945;ApproximateCostper

TUBECOMPLEMENT:
1JAN-IN21B(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
TO16-55-49(SparePartsList).
TO16-35TS61-2(MaintenanceInstructions).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1TestSetTS-61/APand4.251526-1/218-1/274
accessories(MFPand
ExportPacked)

TS-61jAP-ElectronicsTestEquipment-



TESTSETTS-61/Ap·

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'l~umbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1EchoBox7CAC-801319-223E7-31/3211-11/1610-5/89.0
TS-61/APRl6-AN-TS-61-AF
(Complete)3F4325-61

1IAntenna7CBY-B040940328-7/84-1/210.5
IAssemblyRl&-AN-T5-107/AP
IAS-107/AP3F4043-107

1Connecting7CAC-170265-46576-1/425/320.9
CordR16-C-3851
CG-92/U1F430-92.72

1Impedance8850-101600
MatchingR16-R-2436-3
Adapter2ZK308-8.1
TTl""'".0Arto

1AllenWrench7900-8594801/16
"L"shapedacross
TL1567/U6R57400-6flats

1Wrench,7900-8594905/64
Hexacross

6R57400flats
1CarryingMetal

Case

3Crystal3300-234137020331O.1
Rectifier
1N21B2JIN21B

I{Snares)
2Instruction

Book
6D9810-6l

•
-ElectronicsTestEquipment-TS-61/AP
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TESTSETTS-62/AP
(TESTSET,RADAR,TS-62/AP)

FUNCTIONALDESCRIPTION:
Aportableandself-containedmanuallytunedechoboxorresonancechamberde­

signedforrapid,roughanalysisofoverallperformanceofvariousradarequipment
operatinginthe9320to9420megacyclepersecondfrequencyband.Itwilldeter­
minethefrequencyofcontinuouswave,modulatedcarrierwave,orpulsedradio
frequencytransmitters,measurerelativepoweroutput,detectdoublemodingof
magnetrons,andgiveanindicationofthesignal-to-noiseratioofreceivers.

Allvisualindicationsofsystemperformanceappearontheradarreceiver-indi­
cator.Frequencyisindicatedbyreferringdialsettingstoacalibratedchart.Reso­
nanceandrelativepowerareindicatedbymicroammeterdeflections.

RELATIONSHIPTOOTHEREQUIPMENT:
SimilartoTS-218/UPexceptforfrequencyrange.
BeingreplacedbyEchoBoxTS-488/UP.

AIRFORCENAVYARMY
TYPECLASS.LimitedStandard
STOCKNOS.7CAC-177683Rl6-AN-TS-62-AP3F4325-62
PROCUREM'TINFO.:USAFSpec.No.71-5072-A
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF.ARL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-62/AP

'IhllproJ.ctwaol\lpportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethelda.Md.•MultlHth.dInU.S.A.



TESTSETTS-62/AP
(TESTSET,RADAR,TS-62/AP)

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
TypeofReception:ContinuousWave,ModulatedCarrierWave,Pulse.
FrequencyRange,Input:9320to9420megacyclespel'second.(Frequencyisre­

ferredtoacalibratedpointonthescale).(Thefrequencyrangeofunitswith
serialnumbers1to100is9200to9530megacyclespersecond).

SignalInput:Theradiofrequencyoutputsignalcomingfromthetransmitterunder
test.(Anon-calibratedattenuatorisprovidedintheinputcircuittotheechobox
topreventover-loadingthecrystalandmeter).

SignalOutput:Thesignalfromthetransmitterisre-radiatedbytheechoboxfor
ashortinterval,knownasthering-time,ispickedupbytheradarreceiveran­
tennaandappearsasafixedechoonthereceiver-indicator.

InputImpedance:50ohms.
Ring-time:2.5statutemiles.
Accuracy:Frequency,±3megacyclespersecond;relativepower,±3decibels(at

roomteYnperatureonly).Overtheringingrangethistestsethasnoextraneous
responsesnoranyholesinitsring-timecharacteristic.(Thisaccuracyforfre­
quencyisatmid-bandandisbasedonatemperatureof20

0
C.atarelativehu­

midityof65%.Theaccuracyofrelative-frequencymeasurementsis±2mega­
cyclespersecondatadifferentialof60megacyclespersecond).

Decay:3decibelspermicrosecond.
Operating"Q":50,000to80,000.
Sensitivity:Dipolemustbeplacedclosetotransmitterantennaunlessdirectional

couplerisavailable(directionalcouplercouplingrecommended).
o0

TemperatureRange:-40F.to+120F.

MANUFACTURERS'ORCONTRACTORS'DATA:
WesternElectricCompany,NewYork,NewYork:ContractNos.l20-DAY-45,

22July1944;ApproximateCostperUnit,$640.00;80l-DAY-45,16November1944;
ApproximateCostperUnit,$636.00;768-DAY-45,17February1945;Approximate
CostperUnit,$528.00;870-DAY-45,26January1945;ApproximateCostperUnit,
$528.00;OrderNo.862-AF-SPD,1946;ApproximateCostperUnit,$640.00;
WesternElectricCodeNo.X-63628A;DesignedbyBellTelephoneLaboratories.

TUBECOMPLEMENT:
1JAN-lN23(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
AN16-35TS62-3(MaintenanceInstructions).
TO16-55-51(SparePartsList).

ITS-62!AP-ElectronicsTestEquipment-
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TESTSETTS-62/AP
(TESTSET,RADAR,TS-62/AP)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1TestSet7CAC-1776836-1/3218-1/411-3/810
TS-62/APRl6-AN-TS-62/AP
(Complete)3F4325-62

1Antenna7CAC-04574528-7/84-1/21.0
AssemblyRl6-AN-AS-106/AP
AS-106/AP2A264-106

2Cord7CAG-17026s.4>57225/320.9
CG-92/UR16-C-3851longdia.

1F430-92.72
1AllenWrench7900-8594801/16

"L"shapedacross
TL-567/U6R57400-6flats

1AllenWrench,7900-8594905/64
Hex,No.8across

6R57400flats
1AllenWrench,7900-859500

Hex,No.10
6R55496

1CarryingCase

1Instruction
Book
ANl6-35TS62-36D9810-62

1Crystal
Rectifier
1N23B2J1N23B

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1TestSet,TS-62/AP,2.61225.51545
(DomesticPacked)

-ElectronicsTestEquipment-TS-62/AP
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TESTSETTS-9l/TPS-l
(TESTSET,RADAR,TS-9l/TPS-l)

FUNCTIONALDESCRIPTION:
Ageneralpurpose,portable,hand-tuned,high-Qresonantcavityorechobox

designedtomakeaquick,roughanalysisoftheoverallperformanceofaradar
system,todeterminethefrequencyofcontinuouswave,modulatedcarrierorpulsed
radiofrequencytransmitters,tomeasurerelativepoweroutput,todetectdouble
modingofmagnetrons,andtogiveanindicationofthesignal-to-noiseratioofre­

ceivers.
Allvisualindicationsofsystemperformanceappearontheradarreceiver-indi­

cator.Frequencyisindicatedbyreferringdialsettingstoacalibratedchart.Reso­
nance,relativepower,andspectrumareindicatedbymeterdeflections.

RELATIONSHIPTOOTHEREOUIPMENT:

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.7CAC-1776503F4325-9l

PROCUREMITINFO.:
PROCUREM'TCOG.:NavyDESIGNCOG.:Navy,BuShips

F.I.I.N.:FUNCTIONALCLASS:NO.:2.2.2
-ElectronicsTestEquipment-TS-9l/TPS-l

Thisprojectw,,"supportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethe.da.Md.-MultilithedinU.S.A



TESTSETTS-91/TPS-l
(TESTSET,RADAR,TS-91/TPS-l)

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange,Input:1050to1110megacyclespersecond(frequencyisreferred

directlytoacalibratedscale).
SignalRange,Input:Theradiofrequencyoutputsignalcomingfromthetransmitter

undertest.(Anon-calibratedattenuatorintheinputcircuittotheechoboxpre­
ventsoverloadingthecrystalandmeter.)

Impedance,Input:Dipolepick-upto50ohmcoaxialcable.
SignalOutput:Thesignalfromthetransmitterisre-radiatedbytheechoboxfor

ashortinterval,knownasthering-time,ispickedupbytheradarreceiveran­
tennaandappearsasafixedechoonthereceiver-indicator.

Ring-time:10statutemiles.
OperatingIIQII:About55,000.
Decay:Decibelspermicrosecondabout0.53(willvarysomewithtemperature).
Accuracy:Frequency,±3megacyclespersecond;relativepower,±3decibels.

Overtheringingrangethistestsethasnoextraneousresponsesnoranyholes
initsring-timecharacteristic.Thisaccuracyforfrequencyisatthemid-band
andisbasedonatemperatureof25

0
C.at65%humidity.Theaccuracyofrela­

tivefrequencymeasurernentsis±2megacyclespersecondatadifferentialfre­
quencyof60megacyclespersecond.

o0
TemperatureRange:-40F.to+120F.

MANUFACTURERS'ORCONTRACTORS'DATA:
WesternElectricCompany,NewYork,NewYork;OrderNo.195-MPD-43,West­

ernElectricCodeNo.X-63623;ApproximateCostperUnit,$450.00.

TUBECOMPLEMENT:
IJAN-IN2IBor-IN22(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
TM11-1547-A(TechnicalManual).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

TS-91TPS-1-ElectronicsTestEquipment-
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TESTSETTS-91!TPS-l r

(TESTSET,RADAR,TS-91/TPS-l)

EQUIPMENTSUPPLIED'
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1TestSetWood7CAC-1776502119-1/220-3/485.0
TS-91/TPS-l
(Complete)3F4325-91

1Cordwithplug148
oneachendlong

1Cordwithjack6
oneachendlong

1Pad
X-66445-T

3Wrenches

2Technical
Manuals

-ElectronicsTestEquipment-TS-9l/TPS-l
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TESTSETTS-lIO/AP
(TESTSET,RADAR,TS-llO/AP)
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•
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FUNCTIONALDESCRIPTION:
Aportable,self-contained,hand-tunedechoboxorringingcavitydesignedto

makerapid,roughanalysisoftheoverallperformanceofvariousradarequipment,
todeterminethefl;'equencyofradiofrequencytransmitters,tomeasurerelative
poweroutput,todetectmultiplemodingofmagnetrons,tocheckthespeedofre­
coveryofaradarT/Rboxandreceiver,andtogiveanindicationofthesignal-to­
noiseratioofreceivers.

Allvisualindicationsofsystemperformanceappearontheradarreceiver-indi­
cator.Frequencyisindicatedbyreferringdialsettingstoacalibratedchart.Reso­
nanceandrelativepowerareindicatedbymeterdeflections.

RELATIONSHIPTOOTHEREQUIPMENT:
SimilartoEchoBoxTS-6l/APexceptforfrequencyrange.

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.7CAC-177655R16-AN-TS-llO/AP3F4325-ll0
PROCUREM'TINFO.:USAFSnec.371-5080andSnec.MIL-T-4288
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,ARL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-llOjAP

ThisprojectwaosupportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC_CarlL.Frederick.Betheoda.Md.-MultilithedInU.S.A.



TESTSETTS-110/AP
(TESTSET,RADAR,TS-110/AP)

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Thesignalinputistheradiofrequencyoutputsignalcorning

fromthetransmitterundertest.(Anon-calibratedattenuatorisprovidedinthe
inputcircuittotheechoboxtopreventover-loadingthecrystalandmeter.)The
signalfromthetransmi.tterisre-radiatedbytheechoboxforashortinterval,
knownasthering-time,ispickedupbytheradarreceiverantennaandappears
asafixedechoonthereceiver-indicator.

PowerSupply:Nonerequired.
FrequencyRange,Input:2400to2700megacyclespersecond.(Frequencyisre-

ferredtoacalibratedpointonthescale.)
TypeofReception:ContinuousWave,ModulatedCarrierWave,Pulsed.
MeterRange:50microamperemeter-movementwitharbitraryscale.
Impedance,Input:50ohms.
Ring-Time:2.5statutemiles.
OperatingItO'!:Approximately40,000.
Decay:Approximately2.3decibelspermicrosecond.
Accuracy:Frequency,±3megacyclespersecond;relativepower,±3decibels.Over

theringingrangethistestsethasnoextraneousresponsesnoranyholesinits
ring-timecharacteristic.(Thisaccuracyforfrequencyisatmid-bandandis
basedonatemperatureof25

0
C.atarelativehumidityof65%.Theaccuracy

ofrelative-frequencymeasurementsis±2megacyclespersecondatdifferential
frequencyof60megaczclespers6cond.)

TemperatureRange:-40C.to+48C.

MANUFACTURERS'ORCONTRACTORS'DATA:
WesternElectricCompany,NewYork,NewYork;ContractNo.2006-45-RA,

1March1945andContractNo.2111-45-RA,31March1945;ApproximateCostper
Unit,$453.00.

TUBECOMPLEMENT:
1JAN-IN21B(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
TO16-55-50(SparePartsList).
TO16-35TS61-2(MaintenanceInstructions).
TO16-35TS110-1(InstructionBook).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1TestSet,TS-llO/APand0.941215930
accessories(Domestic
Packed)

TS-llO/AP-ElectronicsTestEquipment-
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TESTSETTS-110/AP
(TESTSET,RADAR,TS-llO/AP)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Ovet'-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1TestSet7CAC-17765510-5/811-11/167-31/329
TS-110/APRl6-AN-TS-110/AF
(Complete)3F4325-110

1Antenna7CAC-04513027-7/84-1/20.5
AssemblyRl6-AN-AS-159/AP
AS-159/AP3F4043-159

1Cord7CAC-170265-46576-1/425/320.9
CG-92/Ulong

1F430-92.72
3CrystalRecti-3300-234137020331O.1

fier1N21B
(Spares)

1Impedance
Matching
Adapter

1Carrying
Case

1AllenWrench7900-8594801/16
"L"Shapedacross
TL-567/U6R57400-6flats

1AllenWrench,3300-6806680005/16
Hex,No.8across

flats
2Instruction

Books
ANI6-35TS61-3

-ElectronicsTestEquipment-TS-llO/AP
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WAVEMETERTS-lll/CP

FUNCTIONALDESCRIPTION:
Aportable,self-contained,precisi:on,microwavewavemeteroftheabsorption

typedesignedtomeasureorcheckthefrequencyofcontinuouswave,modulatedcar­
rierwave,orpulsed"S"bandradargroundbeacons.

Adirectcurrentmicroammeterisusedtoindicateresonance.Frequencyisthen
readdirectlyfromacalibratedmicrometer.Ajackisprovidedattherearofthe
wavemeterforauralorvisualmonitoring.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
FrequencyRange,Input:3000to3600megacyclespersecond.
Accuracy:±0.10f0,relative;±lmegacyclepersecondat3256,3293,and3308mega­

cyclespersecond(beaconfrequency),absolute;±3megacyclespersecond(all
otherfrequncies).

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.7CAC-979579-4R16-AN-TS-III-CP3F4325-111

PROCUREM'TINFO.:USAFSpec.No.371-5081
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,C&N

F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-llljCP

ThisprojectwaosupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md.-MultilithedinU.S.A.



WAVEMETERTS-ill/CP

ELECTROMECHANICALDESCRIPTION:(Continued)
TypeofReception:ContinuousWave,ModulatedCarrierWave,Pulse.
PowerInputRange:1.0to25milliwatts.
Sensitivity:6milliwattsforfullscaledeflectionat3300megacyclespersecond.

(0.25milliwattsminimumradiofrequencyinput).
Impedance,Input:50ohms.
AttenuatorRange:Anattenuatorisprovidedinthemetercircuitforcontrollingthe

powerinputtotheindicatingmeter,range10to25decibelsloss.
o0

TemperatureRange:-55C.to+50C.
"Q"at10Centimeters:800.

MANUFACTURERS'ORCONTRACTORS'DATA:
GeneralElectricCompany,Dayton2,Ohio;OrderNo.703-45-RA,25October

1944;OrderNo.2014-45-AR,15March1945;G.E.CatalogNo.824880-G-2.Ap­
proximateCostperUnit,$392.00.AlsoinproductionatGalvinManufacturing
Company.

TUBECOMPLEMENT:
1JAN-IN21(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
COAN16-35TSl11-2-M(MaintenanceInstructions).
TO16-55-154(SparePartsList).

SHIPPINGDATA·
No.ofVolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

1Wavemeter,TS-lli/CP4.621192186
andaccessories.(Vapor
ProofPacked)

TS-ill/CP-ElectronicsTestEquipment-
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WAVEMETERTS-l11/CP

EQUIPMENTSUPPLIED·
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

IWavemeter1ktal7CAC-979579-46977.5
TS-ll1/CP

3F4039-1.1
1Attenuator7CAC-075604l-l/Z41-3/40.4375

CN-15/CP
ZZ396-15

1Cord1690-154431650603/40.75
CG-244/APorlongdia.
CG-99/AP*IF430-244.60

ICord1690-154431160603/40.625
CG-I00/Uorlongdia.
CG-1l4/U*IF430-100.60

ICasePly-7CAC-17657Z-3412119-1/29.6Z5
CY-167/CPwoodempty

3F2529-16719.3125
full

IAdapter8850-1016002-1/165/80.0938
(Spare)dia.
UG-8/APZZK308-8.1

3RadioFre-8850-4674551-5/83/40.1875
quencyPlugdia.
(Spare)2Z7390-Z1
UG-ZI/Uor
UG-IZ/U*

IPlug(Spare)8850-4604021-1/23/40.06Z5
PL-Z59dia.

2Z7226-259
5trystals3300-2341370757/85/160.0625

(4Spare)or3300-234137020dia.
INZZorlN2lB2JlN22or2JlN2lB

1Calibration
Chart

6DI0105-12
IInstruction

Book,COANl6-
35TS111-Z-M6D9g10-111

*Non-waterproo£plugsand/orcords.

-ElectronicsTestEquipment-TS-ll/CP
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TESTSETTS-172/UP
(TESTSET,RADAR,TS-172/UP)

FUNCTIONALDESCRIPTION:
Ageneralpurpose,portable,hand-tuned,high-Qresonantcavityorechobox

designedtotnakeaquick,roughanalysisoftheoverallperformanceofaradar
systetn,todetertninethefrequencyofcontinuouswave,tnodulatedcarrierorpulsed
radiofrequencytransmitters,totneasurerelativepoweroutput,todetectdouble
tnodingoftnagnetrons,andtogiveanindicationofthesignal-to-noiseratioofre­
ceivers.

Allvisualindicationsofsystetnperformanceappearontheradarreceiver-indi­
cator.Frequencyisindicatedbyreferringdialsettingstoacalibratedchart.Reso­
nance,relativepower,andspectrumareindicatedbytneterdeflections.

RELATIONSHIPTOOTHEREQUIPMENT:
TestSetTS-172/UPissitnilartoTS-9l/TPS-lexceptforfrequencyrange.
MaybereplacedbyTestSetTS-545/UPwheregreaterstabilityisdesired,and

alowerring-titneissatisfactory.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS•7CAC-1176533F4325-l72
PROCUREMITINFO.:NavySpec.No.RE9496
PROCUREMITCOG.:Navy,BuShipsDESIGNCOG.:Navy,BuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-172/UP

ThisprojeetwusupportedbytheUSAFonContraetAF33(600)Z8Z16andmonitoredbyWADC.ARDC-CarlL.Frederick.Beth••da.Md.-Multllith.dinU.S.A



TESTSETTS-172/UP
(TESTSET,RADAR,TS-172/UP)

RELATIONSHIPTOOTHEREQUIPMENT:
OneOscilloscopeTS-34A/APrequiredwhenradarundertestisnotprovidedwith

anA-scanoscilloscope.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange,Input:1215to1360megacycles,theradiofrequencysignalcom­

ingfromthetransmitterundertest.(Anon-calibratedattenuatorintheinput
circuittotheechoboxpreventsoverloadingthecrystalandmeter.)

Impedance,Input:Dipolepick-upto50ohmcoaxialcable.
SignalOutput:Thesignalfromthetransmitterisre-radiatedbytheechoboxfor

ashortinterval,knownasthering-time,ispickedupbytheradarreceiveran­
tennaandappearsasafixedechoonthereceiver-indicator.

Ring-time:10statutemiles.
Accuracy:Frequency,±5megacyclespersecond;relativepower,±3decibels.Over

theringingrangethistestsethasnoextraneousresponsesnoranyholesinits
ring-timecharacteristic.Thisaccuracyforfrequencyisatthemid-bandandis
basedonatemperatureof25

0
C.at650/0humidity.Theaccuracyofrelativefre­

quencymeasurementsis±2megacyclespersecondatadifferentialfrequency
of60megacyclespersecond.

o0
TemperatureRange:-40F.to+120F.

MANUFACTURERS'ORCONTRACTORS'DATA:
WesternElectricCompany,NewYork,NewYork;ContractNo.NXss-38866;

WesternElectricCodeNo.X-66l62A;ApproximateCostperUnit,$485.00.De­
signedbyBellTelephoneLaboratories.WesternElectricDrawingNo.409059.

TUBECOMPLEMENT:
1JAN-lN2lBor-lN22(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
CO-AN-16-35TS172-3-M(MaintenanceInstructions).
TM11-1219(TechnicalManual).
TO16-55-193(SparePartsList).

SHIPPINGDATA:
No.ofVolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

1TestSet,TS-172/UP6.721222580.0
(PackedMFP,VPP,for
overseas)

TS-172/UP-ElectronicsTestEquipment-
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TESTSETTS-172/UP
(TESTSET,RADAR,TS-172/UP)

EQUIPMENTSUPPLIED·
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1TestSet7CAC-117653151518-1/221.0
TS-172/UP
(Complete)3F4325-l72

1Cord720.3
CG-99/APlong

IF430-99.72
1Cord48O.2

CG-99/APlong
IF430-99.48

1Cord7CAG-170265-3960.1
CG-99/APlong

lF430-99.6
1Cord1800-154431920480.2

CG-280/UPlong
lF430-280

1Case7CAC-17539319-3/417-3/817-3/818.2
CY-131/UP

3F2529-l31
2Technical

Manuals
TM11-1219

Total:40.0

-ElectronicsTestEquipment-TS-172/UP
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TESTSETTS-184/AP
(CAVITY,TUNED,TS-184/AP)

FUNCTIONALDESCRIPTION:
Aportableandself-contained,hand-tuned,echoboxandattenuatordesignedto

makeaquick,roughanalysisoftheoverallperformanceofaradarsystem.Itwill
determineorchecktheabsolutefrequency,systemsensitivity,antennaandloop
performance,andantenna-lobepatternofRadarSetAN/APS-13.Whenusedwith
Mu1timeterTS-352/U,theunitwillaligntransmittertooperatingfrequency,align
receivertotransmitterfrequency,alignantennatrimmerstoload,andadjustre­
ceivergainandregulationcontrolstooptimumsetting.WhenusedwithReflecto­
meterTS-204/AP,itwillperformstandingwaveratiomeasurementsontheantenna
system.

Frequencyisindicatedandreaddirectlyfromacalibrateddial.Anexternal
meterorheadsetisconnectedtoanoutputjackandisusedtoindicateresonance.

AIRFORCENAVYARMY
TYPECLASS.LimitedStandard
STOCKNOS.7CAC-801319-2165R16-AN-TS-184-AP3F4325-184
PROCUREMITINFO.:USAFSpec.No.R-7l01
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,ARL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2.

-ElectronicsTestEquipment-TS-l84/AP

Thi.projectwas.upportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC-CarlL.Frederick,Bethe.da,Md.-MultllithedinU.S.A



TESTSETTS-184/AP
(CAVITY,TUNED,TS-184/AP)

RELATIONSHIPTOOTHEREQUIPMENT:
TS-184/APisinterchangeablewithTS-184A/APexceptforfrequencyrangeand

typeofattenuator.
TS-184/APisreplacedbyTS-184A/AP.
SimilartoTS-228/APexceptforfrequencyrange.

ELECTROMECHANICALDESCRIPTION:
PowerSuppl~28voltsDC(obtainedfromequipmentundertest).
FrequencyRange,Input:410to470megacyclespersecond.
PowerRange,Input:500wattsmaximumpeakpower(consistsoftheradiofrequency

outputsignalcorningfromthetransmitterundertest).
SignalOutput:Thesignalfromthetransmitterisre-radiatedbytheechoboxfora

shortintervaloftime,knownasthe'ring-time,andappearsasasaturatedecho
onthereceiver-indicator.Acalibratedattenuatorisincorporatedwithintheecho
boxforrelativepowermeasurements.

CalibratedAttenuator:Upto30decibelsloss.
Accuracy:Frequencyat415megacyclespersecond,:i:O.lmegacyclepersecond.

Allotherfrequencies,:i:lmegacyclepersecond.Loopperformance,:2decibels.
Impedance,Input:52ohIns,:i:20o/0.
Impedance,Output:Theoutputoftheechoboxisfedtothereceiverthrougha50

ohIncoaxialcable.
DecayTime:3decibelspermicrosecondforechobox.
IIQII:Approximately30,000.

o0
TemperatureRange:-40F.to+122F.

MANUFACTURERS'ORCONTRACTORS'DATA:
RadioCorporationofAmerica,VictorDivision,Camden,NewJersey;Contract

No.737-44;ApproximateCostperUnit,$548.00;OrderNo.657-DAY-45RA,18
October1944.Sub-contractor:MaguireIndustries,DivVsionofGeneralElectronics,
242WestPutnamAvenue,Greenwich,Connecticut;ApproximateCostperUnit,
$218.00.

TUBECOMPLEMENT:
1JAN-6J6.

REFERENCEDATAANDLITERATURE:
IB-4002-1(ManuscriptofInstructionssuppliedbyRCA).
ANl6-35TS184-3(MaintenanceInstructions).
TO16-54-149(SparePartsList).

ITS-184!AP-ElectronicsTestEquipment-
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EQUIPMENT

TESTSETTS-184/AP
(CAVITY,TUNED,TS-184/AP)

SUPPLIED:

..

Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1TestSet7CAC-801319-216
1

5-1/2610-9/1630
TS-184/AP
Including:3F4325-184

1Cord,CX-223/APWater-1690-322850033120
(withTeeCon-prooflong
nector)flex-3E6000-223
Including:ible

2Lamp8800-465850
LM-38

2Z5938
1ProbeAntenna1690-327387702Probe:3716diax7

Assembly
AS-123/AP3F4043-123Case:1-1/2dia.x8

1Cord7CAC-997700420
CG-I04/APlong

IF430-104
1Cord1600-321855365121

CD-BOOlong
3E1800-120

1CasePly-1690-328630008136-1/218-3/812

CY-152/APwood
3F2529-152

1TubeType3300-234560000
6J6

2J6J6

SHIPPINGDATA:
No.ofVolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

1TestSet)TS-184/AP.13.4232424150

3each(DomesticPacked)

-ElectronicsTestEquipment-TS-184/AP



..



•

..TESTSETTS-184A/AP
(TESTSET.RADAR.TS-184A/AP)

•

FUNCTIONALDESCRIPTION:
Aportableandself-containedhand-tunedechoboxandattenuatordesignedto

makeaquick,roughanalysisoftheoverallperformanceofaradarsystem.It
willdetermineorchecktheabsolutefrequency,systemsensitivity,antennaand
loopperformance,andantenna-lobepatternofRadarSetAN/APS-13.Whenused
withVoltmeterIS-189,theunitwillaligntransmittertooperatingfrequency,align
receivertotransmitterfrequency,alignantennatrimmerstoload,andadjustre­
ceivergainandothercontrolstooptimumsetting.WhenusedwithRe£lectorneter
TS-204/APitwillperformstandingwaveratiomeasurementsontheantennasystem.

Frequencyisindicatedandreaddirectlyfromacalibrateddial.Anexternal
meterorheadsetisconnectedtoanoutputjackandisusedtoindicateresonance.

RELATIONSHIPTOOTHEREQUIPMENT:
TS-184A/APisinterchangeablewithTS-184/APexceptforfrequencyrangeand

typeofattenuator.(Continued)

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.RI6-AN-TS-184A/AP3F4325-184A
PROCUREM'TINFO.:USAFSpec.No.R7101
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,ARL
F.I.I.N.:FUNCTIONALCLASS.NO.:Z.2.2

-ElectronicsTestEquipment-TS-184A7AP

ThisprojectwusupportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC-CllrlL.Frederick.Betheoda.Md.-MultUithedinU.S.A.



TESTSETTS-184A/AP
(TESTSET,RADAR,TS-184A/AP)

RELATIONSHIPTOOTHEREOUIPMENT:(Continued)
TS-184A/APreplacestheTS-184/AP.
SimilartoTS-228/APexceptforfrequencyrange.
Equipmentrequiredbutnotfurnished:OneHeadsetHS-33(600ohmsimpedance)

andoneVoltmeterIS-189(50voltand100microampererange).

ELECTROMECHANICALDESCRIPTION:
PowerSupply:28voltsdirectcurrent(obtainedfromequipmentundertest).
FrequencyRange,Input:400to430megacyclespersecond.
PowerRange,Input:500wattsmaximumpeakpower(consistsoftheradiofrequency

outputsignalcomingfromthetransmitterundertest).
SignalOutput:Thesignalfromthetransmitterisre-radiatedbytheechoboxfor

ashortintervaloftime,knownasthering-time,andappearsasasaturatedecho
onthereceiver-indicator.Acalibratedattenuatorisincorporatedwithinthe
echoboxforrelativepowermeasurements.

CalibratedAttenuator:Upto100decibelloss.
Accuracy:Frequencyat415megacyclespersecond,:to.1megacyclespersecond.

Allotherfrequencies,:1::1megacyclepersecond.Loopperformance,:I::Zdecibels.
Impedance,Output:Theoutputoftheechoboxisfedtothereceiverthrougha50

oluncoaxialcable.
DecayTime:4.52decibelspermicrosecond.
"0":Approximately2500.
TemperatureRange:_400F.to+1220F.

MANUFACTURERS'ORCONTRACTORS'DATA:
RadioCorporationofAmerica,VictorDivision,Camden,NewJersey;R.C.A.

SpecificationNos.AS-5852andAS-5845;OrderNo.738-DAY-44;1944;Approximate
CostperUnit,$584.00.

TUBECOMPLEMENT:
IJAN-6J6.

REFERENCEDATAANDLITERATURE:
IB~4002-1(ManuscriptofInstructionssuppliedbyR.C.A.).
AN16-35TSI84-3(MaintenanceInstructions).
TO16-55-149(SparePartsList).

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

ITS-184A/APandaccessories2.4171123.554
- (DomesticPacked)

TS-184A/AP-ElectronicsTestEquipment-

/'.



•

•

EQUIPMENT

TESTSETTS-184A/AP
(TESTSET,RADAR,TS-184A/AP)

SUPPLIED:

•

Quant.NameandCaseStock(USAFlOver-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1TestSet6-7/811-3/41028
TS-184A/AP
(Complete)3F4325-184A
Including:

1CordCX-267/APRub-1690-322975059120
(Withteecon-berlong
nector)includ-cov-3E6000-267
ingonly:ered

2Lamps8800-46850
LM-38

2Z5938
1ProbeAntennaCast7CAC-0459758-1/21-122-5/8

AS-147/APAlurn-
Includingonly:inurn3F4043-147

1CordCG-137/AP7CAC-170265-575420-
(ProbeAntenna)long

1F430-137
1Cord1600-150430774120

CD-800long
3E1800-120

1CaseA1urn-1690-326136948818-7/813
ICY-192/APlnurn
Includingonly:3F2623-192

2Allenwrenches7900-8594801716
"L"shapedacross

TL-567/U6R57400-6flats
1TubeType6J63300-234560000

2J6J6
2Booksof

Maintenance
Instructions6D9810-184

-ElectronicsTestEquipment-TS-184A/AP





•
WAVEMETERTS-192/CPM-4

(WAVEMETERTS-192/CPM-4)

FUNCTIONALDESCRIPTION:
Aportableandself-containedradiofrequencywavemeteroftheabsorptiontype,

designedtomeasureorcheckthefrequencyofcontinuouswave,modulatedcarrier
waveorpulsedradartransmitters,signalgeneratorsandlocaloscillators.

A0to100directcurrentmicroarnmeterisusedtoindicateresonance.Fre­
quencyisthenreaddirectlyfromacalibratedvernierdial.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:2500to3750megacyclespersecond.
SignalInput:1milliwatt(average).TS-192/CPM-4connects

guidethroughtheradiofrequencyprobe(TS-194/CPM-4).
alossofabout67decibels.

totheantennawave­
Thisprobeprovides

(Continued)
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.7CAC-979578-73F4325-192
PROCUREMITINFO.:
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-192/CPM-4

'lbhprojectwaooupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARnC-CarlL.Frederick.Bethuda,Md.•MultillthedInU.S.A



WAVEMETERTS-192/CPM-4
(WAVEMETERTS-192/CPM-4)

ELECTROMECHANICALDESCRIPTION:(Continued)
InputImpedance:50ohms(Type-"N"connector).
Accuracy:±3megacyclespersecond,absolute.
TemperatureRange:_400F.to+1350F.
Sensitivity:Notmorethan2milliwattsforfullscaledeflection.

MANUFACTURERS'ORCONTRACTORS'DATA:
GeneralElectricCompany,Schenectady,NewYork;ContractNo.W-3435-SC-264;

ApproximateCostperUnit,$83.70.

TUBECOMPLEMENT:
1JAN-1N2IB(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
TOI6-30CPSl-7(MaintenanceInstructionsforAN/CPS-I).
TM11-1544(TechnicalManual).

. Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1WavemeterMetal7CAC-979578-76.5977
TS-192/CPM-4
(Complete)3F4325-192

1Cable.nuu-152335602118

RG-21/Ulong
IF425-21

2Technical
Manual
TM11-1544

EQUIPMENTSUPPLIED·

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1WavemeterTS-192/CPM-41.571315148
(ShelfPackage-Water
Resistant)

TS-192/CPM-4-ElectronicsTestEquipment-



..
ECHOBOXTS-2I8/UP

(CAVITY,TUNED,TS-2I8/UP)

•

..

FUNCTIONALDESCRIPTION:
{\Aportable,generalpurpose,hand-tunedringingcavitydesignedtomakeaquick,

roughanalysisoftheoverallperformanceofaradarsystem,todeterminethefre­
quencyofcontinuouswave,modulatedcarrierwaveorpulsedradiofrequencytrans­
mitters,tomeasure'relativepoweroutput,todetectdoublemodingofmagnetrons,
togiveanindicationofthesignal-to-noiseratioofreceivers,andtomakespectrum
analysisofradartransmitters.

Allvisualindicationsofsystemperformanceappearontheradarreceiver-indi­
cator.Frequencyisindicatedbyreferringdialsettingstoacalibratedchart.Res­
onanceandrelativepowerareindicatedbymeterdeflections.

OTHEREQUIPMENT:
TS-2I8A/UPinconstructionandmethodofsuppressing

RELATIONSHIPTO
TS-2I8/UPdiffersfrom

unwantedmodes.
TS-2I8/UPisidenticalwithTS-225/MPN-1.

(Continued)
AIRFORCENAVYARMY

TYPECLASS.LimitedStandard
STOCKNOS.7CAC-177677FI6-C-67673-78503F4325-218
PROCUREMITINFO.:NavySpec.No.R-7448
PROCUREMITCOG.:NavyDESIGNCOG.:Navy,BuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-2I8/UP

ThloproJect..,..supportedbytheUSAFonContractAF)3(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md••MultillthedInU.S.A.



ECHOBOXTS-218/UP
(CAVITY,TUNED,TS-218/UP)

RELATIONSHIPTOOTHEREQUIPMENT:(Continued)
SimilartoTS-62/APexceptforfrequencyrange.
SupersededbyTS-488/UP.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange,Input:8920to9250megacyclespersecond(Frequencyisreferred

toacalibratedpointonthescale).
TypeofReception:ContinuousWave,ModulatedCarrierWave,Pulse.
Signal,Input:Providedbyradiofrequencyoutputsignalfromthetransmitter

undertest.(Anon-calibratedattenuatorisprovidedintheinputcircuittothe
echoboxtopreventover-loadingthecrystalandmeter).

Impedance,Input:Dipolepick-upto50-ohmcoaxialcable.
SignalOutput:Thesignalfromthetransmitterisre-radiatedbytheechoboxfora

shortinterval,knownasthering-time,ispickedupbytheradarreceiveran­
tennaandappearsasafixedechoonthereceiver-indicator.

Ring-time:2statutemiles.
Decay:4.5to6decibelspermicrosecond.
Accuracy:Frequency,::t:3megacyclespersecond;RelativePower,%3decibels.

Overtheringingrangethistestsethasnoextraneousresponsesnoranyholes
initsring-timecharacteristic.(Thisaccuracyforfrequencyisatmid-band
andisbasedonatemperatureof250C.at65%relativehumidity.Theaccuracy
ofrelativefrequencymeasurementsis:t:2megacyclespersecondatadifferential
frequencyof60megacyclespersecond).

TemperatureRange:-40
0

F.to+1200F.

MANUFACTURERS'ORCONTRACTORS'DATA:
WesternElectricCompany,120Broadway,NewYork,NewYork;WesternElec­

tricCompanyCodeNo.X-63630A,ContractNo.W-28-003-SC-887,W-28-004-SC;
BellTelephoneLaboratoryDrawingNo.X-63630,OrderNo.SOOO-DAY-45.West­
ernElectricCompanyOrderNo.5029-4SGR.13March1945,Spec.X-63630A;
ApproximateCostperUnit$636.00.

TUBECOMPLEMENT:
1JAN-lN23B(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
COAN16-35TS218-2-M(MaintenanceInstructions).
TM11-1232(TechnicalManual).
TO16-35TS218-3(MaintenanceInstructions).
TO16-55-328(SparePartsList).

'.

.'

ITS-218/UP-ElectronicsTestEquipment-



ECHOBOXTS-218/UP
(CAVITY,TUNED,TS-218/UP)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1EchoBoxAlum-7CAC-17767711-3/818-1/46-1/3210
TS-218/UPinurnFI6-C-67673-7850
(Complete)3F4325-218

1Pick-upDi-7CAC-0457454-1/228-7/81
poleAntenna
Assembly2A264-106
AS-l06/AP

1Calibration
Curve

1Connecting7CPC-170265-465720.9
Cordlong
CG-92/U1F430-92.72

5Crystal3300-234137350122O.1
Rectifier
JAN-1N23B2JIN23B
(4spares)

2Wrench,
Hex

1Instruction
Book
TM11-1232

SHIPPINGDATA:
No.ofVolumeOver-allWeilht
BoxesContentsIrIdentification(Cu.Ft.)Dimensions~acked

Cinche.)(Lb•.)
HWD

1EchoBoxTS-218/UP,with6.6630241650
accessories(Domestic
Packed)

-ElectronicsTestEQuipment-TS-218/UP





ECHOBOXTS-218A/UP
(CAVITY,TUNED,TS-218A/UP)

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,hand-tunedringingcavitydesignedtomakeaquick,

roughanalysisoftheoverallperformanceofaradarsystem,todeterminethefre­
quencyofcontinuouswave,modulatedcarrierwaveorpulsedradiofrequencytrans­
mitters,tomeasurerelativepoweroutput,todetectdoublemodingofmagnetrons,
togiveanindicationofthesignal-to-noiseratioofreceivers,andtomakespectrum
analysisofradartransmitters.EchoBoxTS-218.A/UPmayalsobeusedasadirect
readingfrequencymeter.

Allvisualindicationsofsystemperformanceappearontheradarreceiver-in­
dicator.Frequencyisindicatedbyreferringdialsettingstoacalibratedchart.Res­
onanceandrelativepowerareindicatedbymeterdeflections.

RELATIONSHIPTOOTHEREQUIPMENT:
ItisanelectricallyandmechanicallyimprovedredesignofTS-2l8/UPbutnot

mechanicallyinterchangeable.ItistoreplaceTS-2l8/UP.Itissupersededby
TS-488/UP.

AIRFORCENAVYARMY
TYPECLASS.LimitedStandard

STOCKNOS.7CAC-177679FI6-T-20135-62513F4325-2lSA
PROCUREM'TINFO.:NavySpec.No.R-7448

PROCUREM'TCOG.:NavyDESIGNCOG.:Navy,BuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-2l8A/UP

Thi.projectwu.upportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md.-MultllithedinU.S.A.



ECHOBOXTS-218A/UP
(CAVITY,TUNED,TS-218A/UP)

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange,Input:8920to9250megacyclespersecond(Frequencyisre­

ferredtoacalibratedpointonthescale).
TypeofReception:ContinuousWave,ModulatedCarrierWave,Pulse.
SignalInput:Theradiofrequencyoutputsignalcomingfromthetransmitterunder

test.(Anon-calibratedattenuatorisprovidedintheinputcircuittotheechobox
topreventover-loadingthecrystalandmeter).

InputImpedance:Dipolepick-upto50-ohmcoaxialcable.
SignalOutput:Thesignalfromthetransmitterisre-radiatedbytheechoboxfora

shortinterval,knownasthering-time,ispickedupbytheradarreceiveran­
tennaandappearsasafixedechoonthereceiver-indicator.

Ring-time:2statuemiles.
Ring-timeAccuracy:±40/0acrossband.
Ring-timeUniformity:Adjustedto+1/2microsecondofagreedstandard(Thering­

timeislinearovertheentirefrequencyrangewithin±3-1/2%).
Decay:6decibelspermicrosecond.
Accuracy:Frequency,±5megacyclespersecond;RelativePower,±3decibels.

Overtheringingrangethistestsethasnoextraneousresponsesnoranyholesin
itsring-timecharacteristic.(Thisaccuracyforfrequencyisatmid-bandandis
basedonatemperatureof25

0
C.at650/0humidity.Theaccuracyofrelativefre­

quencymeasurementsis±2megacyclespersecondatadifferentialfrequencyof
60megacyclespersecond).

TemperatureRange:_40
0

F.to+120
0

F.
CrystalCurrent:Rationottoexceed2:1acrossband.

MANUFACTURERSlORCONTRACT0RSIDATA:
WesternElectricCompany,NewYork,NewYork;OrderNo.2686-CEGSA-44;

WesternElectricCompanyDwg.No.X-63630-B,ContractNo.W-28-003-SC-887;
ApproximateCostperUnit,$336.00.AlsomanufacturedbytheGeneralCommuni­
cationCompany,534CommonwealthAvenue,Boston15,Massachusetts;Contract
No.NObsr-39200.

TUBECOMPLEMENT:
1JAN-lN23B(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
TM11-1232(OperatingManual).
TO16-55-328(SparePartsList).

ITS-2l8A/UP-ElectronicsTestEquipment-



ECHOBOXTS-218A/UP
(CAVITY,TUNED,TS-218A/UP)

'.
EQUIPMENTSUPPLIED'.
Quant.NameandCaseStock(USJUr)Over-allWeight
PerNomenclatureMat'llNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1EchoBoxAlum-7CAC-17767912815-1/216.8
TS-218A/UPinumF16-T-20135-<>251
(Complete)3F4325-218A

1HornAntenna7CAC-0457053-1/411-7/80.4
AT-68/UP

3F3988-68
IPatchCord7CWX-BM60803

CG-359/U
1F430-359.96

1Connecting7CAC-170265-42961.2
Cordlong
CG-92/U1F430-92.96

5Crystal330~234137350

Rectifier
1N23B2JIN23B

2Wrench,Hex

•
No.ofVolumeOveZ'-allWel.ht
Boxe.Content••Identification(Cu.Ft.)Dlmen.lon.~acked

(lnche.)(Lb•.)
HWD

1EchoBoxTS-218A/UP0.6214-3/4132150
(DomesticPacked)

-Electronic.Te.tEaulmnent-TS-218A/up

SHIPPINGDATA'

,





WAVEMETERTS-247/APM-48

CARRYINGHANDLE

MIOI--,.

"

5102

MOUNTINGrOOTCHARTRACK-HQLD£R

,

FUNCTIONALDESCRIPTION:
Aportablefrequencymeteroftheabsorptiontype(cavity,tuned)designedto

measurethefrequencyofradiofrequencyradartransmittersandsignalgenerators.
Resonanceisindicatedbyasharpdipinthereadingoftheindicatingmicroam­

meter.Vernierdialsettingsarereferredtoacalibratedchartforfrequencyde­
termination.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
PowerSupply:0.25amperesat115voltsalternatingcurrent,50to1600cyclesper

second.Approximately6watts.
TypeofReception:ContinuousWave,Pulse.
FrequencyRange,Input:215to275megacyclespersecond.

(Continued)
AIRFORCENAVYARMY

TYPECLASS.Standard
STOCKNOS.7CAC-97957l-73F4325-247
PROCUREMITINFO.:USAFSpec.No.371-5087
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Arm.
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-247/APM-48

ThisprojectWASsupportedbytheU6AFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Betheada.Md.-MultllithedInU.S.A.



o0
1megacyclepersecondfrom-55F.to+135F.

o
to+122F.

WAVEMETERTS-247/APM-48

ELECTROMECHANICALDESCRIPTION:
Sensitivity:2voltspeakfora200/0meterdeflectionforContinuous
Impedance,Input:50ohms.
SignalOutput:None.
Accuracy:O.20/0(absolute).
FrequencyDrift:Lessthan

o
TemperatureRange:-67F.

Waveoperation.

MANUFACTURERS'ORCONTRACTORS'DATA:
HarveyRadioLaboratory,Inc.,447ConcordAvenue,Cambridge,Massachusetts;

OrderNos.785-DAY-45-RA,13November1944;937-DAY-45,20December1944;
2066-DAY-45,24February1945;ApproximateCostperUn:it,$191.00.

TUBECOMPLEMENT:
1JAN-9002.

REFERENCEDATAANDLITERATURE:
CO-ANl6-35TS247-2-M(MaintenanceInstructions).
TO16-55-210(SparePartsList).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1WavemeterTS-247/APM-48420142375
withtubeinstalledand
accessories.(MFP,VPp)

TS-247/APM-48-ElectronicsTestEquipment-



WAVEMETERTS-247/APM-48

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'llNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1WavetneterSteel7CAC-979571-7913.819.5
T5-247/APM-48
(Cotnplete)3F4325-247

1AntennaBrass7CAC-04595020-1/2.125
AT-82/UP

2A203-82
1Cord7CAC-170264-772.437

CX-656/Ulong
3E6000-656-72

1Cord51.625
CG-lOO/Ulong

1F430-l00.51
1Adapter3300-28605454923/43/4

UG-179/AP
2Z308-179

1CaseWood1690-32863036213-578179-7/814
CY-325/APM-48

3F2529-325
1Bookof

Maintenance
Instructions6D9810-247

5Fuses,Little8800-3589001-3/169132
Fuse4AG(2dia.
ampere,2503Z2602.7
volts)

1TubeType
JAN-9002

2.TQOO2
Total:35

-ElectronicsTestEquipment-TS-247/APM-48





ECHOBOXTS-255/AP
(CAVITY,TUNED,TS-255/AP)

FUNCTIONALDESCRIPTION:
Aportable,self-contained,hand-tunedringingcavitydesignedtomakearapid,

roughanalysisoftheoverallperformanceofaradarsystem,todeterminethefre­
quencyofradiofrequencytransmitters,tomeasurerelativepoweroutput,todetect
frequencypullingandAFCaction,todetectmultiplemodingofmagnetrons.

Allvisualindicationsofsystemperformanceappearontheradarreceiver-indi­
cator.Frequencyisindicatedbyreferringdialsettingstoacalibratedchart.Reso­
nanceandrelativepowerareindicatedbymeterdeflections.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICAL
CircuitInformation:Thesignal

echoboxforashortinterval

DESCRIPTION:
fromtheradartransmitterisre-radiatedbythe
knownasthering-time,ispickedupbytheradc.r

(Continued)

v

AIRFORCENAVYARMY
TYPECLASS.Standard

STOCKNOS.7CAC-1776853F4325-255
PROCUREMITINFO.:
PROCUREMITCOG.:USAFDESIGNCOG.:USAFArm.
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-255/AP

Thhprojectw,,"supportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md.-MultilithedinU.S.A.



ECHOBOXTS-255/AP
(CAVITY,TUNED,TS-255/AP)

ELECTROMECHANICALDESCRIPTION:(Continued)
receiverantennaandappearsasafixedechoonthereceiver-indicator.

PowerSupply:Nonerequired.
FrequencyRange:23,660to24,285megacyclespersecond.
TypeofReception:ContinuousWaveorPulsed.
Ring-time:Equivalenttoapproximately3000yardswhenconnectedthrougha20deci­

beldirectionalcouplertoasystemhavinga3/8microsecondpulselength,25
kilowattpeakpower,anda90dbmreceiversensitivity.

Accuracy:±2o,!o.
o0

TemperatureRange:-40F.to+130F.

MANUFACTURERS'ORCONTRACTORS'DATA:
WesternElectricCompany,120Broadway,NewYork,NewYork;ContractNo.

2156-45-AR,5March1945;ApproximateCostperUnit,$1718.00.

TUBECOMPLEMENT:
1JAN-lN26(CrystalRectifier).

REFERENCEDATAANDLITERATURE:

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1EchoBoxTS-255/AP4.815-3/433-1/215-3/460
(ExportPacked)

TS-255/AP-ElectronicsTestEquipment-

"



ECHOBOXTS-255/AP
(CAVITY,TUNED,TS-255/AP)

SUPPLIED' EQUIPMENT
Quant.NameandCaseStock(USAF)Over-allWeight

PerNomenclatureMatl1Numbers(Navy)Dimensions(Lbs.)

Eqlpt(Army)(inches)
HWD

1EchoBoxA1urn.-7CAC-1776858-7/3218-7/88-3/3215

TS-255/APinurn.
3F4325-255

2Flexible
Waveguide
CG-344/U

1Antenna7CAC-045625
AT-39/AP

2A203-39
1Carrying

Case

1TransitWood10-3/822,.27/3211-3/3215

Case

-ElectronicsTestEquipment-TS-255/AP

,.
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ECHOBOXTS-270/UP
(CAVITY,TUNED,TS-270/UP)

FUNCTIONALDESCRIPTION:
Aportable,self-contained,hand-tunedringingcavityprim.arilydesignedtom.ake

aquick,roughanalysisoftheoverallperform.anceofaradarsystem..Itwillcheck
thefrequencyoftheradartransm.itterandreceiverlocaloscillator.Inaddition,
itwillperform.aspectrum.analysis,m.akeroughrelativepowerm.easurements,and
checkT/Rrecoverytime.

Avisualindicationofsystemperformanceappearsontheradarreceiver-indi­
cator.Frequencyisindicatedbyreferringdialsettingstoacalibratedchart.Reso­
nanceandrelativepowerareindicatedbymeterdeflectionsofaninternalmicro­
ammeter.

RELATIONSHIPTOOTHEREQUIPMENT:
TS-270/UPisidenticalinconstructionwithTS-270A/UPexceptforthetuning

dial.TS-270B/UPissimilarinallcharacteristicstoTS-270A/UPexceptfabricated
ofalum.inum.alloyinsteadofbrass.

TS-270/UPissimilartotheNavytypeEchoBoxesl4ABA,l4ABA-l,OBU,and
ANTypeTS-275/UPexceptforfrequencyrange.

Equipm.entrequiredbutnotsupplied:OneAntennaAssemblyAS-23/APandone

AntennaAT-67/AP.
TS-270/UPissupersededbyTS-270B/UP.

AIRFORCENAVYARMY
TYPECLASS.Obsolete
STOCKNOS.1690-329001405R16-AN-TS-270/UP3F4325-270
PROCUREMITINFO.:Mil.Spec.No.E322l,ArmvSpec.No.71-2398
PROCUREMITCOG.:ArmyDESIGNCOG.:Army,ESL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-270/UP

ThisprojectwaosupportedbytheUSAFonContractAF33(600)Z8Z70andmonitoredbyWADC.ARDC•CarlL.Frederick.Betheada.Md.•MultlilthedinU.S.A



ECHOBOXTS-270/UP
(CAVITY,TUNED,TS-270/UP)

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange,Input:2630to2970megacyclespersecond.
SignalInput:Theinputconsistsoftheradiofrequencyoutputsignalfromtheradar

transmitter.
InputImpedance:50ohmtype-"N"connector.Theunitwillbeconnectedtoa

directionalcouplerwithinthetransmitterwaveguide.
SignalOutput:Thesignalfromthetransmitterisre-radiatedbytheechoboxfor

ashortintervalknownastheringingtime,isthenpickedupbytheradarreceiver
andappearsontheindicatorscopeasasaturatedecho.

Sensitivity:90yardschangeinringingtimeperdecibelchangeinpower.
Accuracy,Frequency:±3megacyclespersecondatlowhumidity.
InputVoltageStandingWaveRatio:Lessthan1.10.
LoadedIIQII:Approximately47,000.
RadarPerformanceMeasurements:±3decibels.

o0
TemperatureRange:-40F.to+140F.

'.

"

DATA:
ContractNo.N5SR-8624,

ContractNo.W-28-099-ac-

MANUFACTURERS'ORCONTRACTORS'
JohnsonServiceCompany,Milwaukee,Wisconsin;

26April1945;ApproximateCostperUnit,$688.00.
47,19July1948;OrderNo.2417-MPD-45.

LavoieLaboratory,Matawan&FreeholdRoad,Morganville,NewJersey,
45GR,19June1945;ApproximateCostperUnit,$422.00.

5040-

TUBECOMPLEMENT:
1JAN-1N21B(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
TM11-1086(TechnicalManual).
CO16-35TS270-2-M(MaintenanceInstructions).
TO16-55-214(SparePartsList).
TO16-35TS270-5(Installation,Operation,andMaintenance).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1EchoBox,TS-270/UP,with3.416-1/414-1/224-3/473
Shockmounting,connecting
cable,equipmentspare
partscaseandaccessory
box.(Domesticpacked)

TS-270/UP-ElectronicsTestEquipment-

,-

.~



..
ECHOBOXTS-270/UP

(CAVITY,TUNED,TS-270/UP)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1EchoBox1690-32900140512-1/4814-5/825.75
TS-270/UPRl6-AN-TS-ZlojuP
Complete)3F4325-270

1AccessoryBoxSteel3-1/810-1/211-1/49.00
containingthe(full)
ollowing:

1SocketWrenchfSteel3300-6807124102-1/27/830.28
5/8"hex)longdia.

6R57420.2
1~pannerSteel7900-86857043/4O.190.08

IWrench
6R57528

1!positioningSteel~042-249430.061-1/44.380.05
iPlunger
Gauge3F48800

1Connecting7CAC-170265-Z06lZ00.441.50
CableAssemblylongdia.
CG-55/UIF4JZ-2.120

1Equipment7-1/Z8-1/237.00
~pareParts(full)
~ase

1CarryingStrap7CJS-86800.06Z480.Z5

ZZ905Z-70
1Instruction1/4810-l/Z0.65

BookAN08-
35TS-Z70-Z

1Technical1/4810-1/Z0.65
Manual
~M11-1086

4rrube3300-2341370203O.1
~AN-INZ1B

~3spares)2JINZIB
1CarryingCaseWood15-3/4101918.00

(full)

-ElectronicsTestEquipment-TS-Z70/UP
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ECHOBOXTS-270A/UP
(CAVITY,TUNED,TS-270A/UP)

FUNCTIONALDESCRIPTION:
Aportable,self-contained,hand-tunedringingcavityprimarilydesignedtomake

aquick,roughanalysisoftheoverallperformanceofaradarsystem.Itwillcheck
thefrequencyoftheradartransmitterandreceiverlocaloscillator.Inaddition,
itwillperformaspectrumanalysis,makeroughrelativepowermeasurements,and

checkT/Rrecoverytime.
Avisualindicationofsystemperformanceappearsontheradarreceiver-indi­

cator.Frequencyisindicatedbyreferringdialsettingstoacalibratedchart.Reso­
nanceandrelativepowerareindicatedbymeterdeflectionsofaninternalmicro­

ammeter.

(Continued)

RELATIONSHIPTOOTHEREQUIPMENT:
TS-270/UPisidenticalinconstructionwithTS-270A/UPexceptforthetuning

dial.TS-270BjuPissimilarinallcharacteristicstoTS-270A/UPexceptfabricated

ofaluminumalloyinsteadofbrass.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.1690-3290014083F4325-~10A

PROCUREMITINFO.:ArmySpec.No.71-2398
PROCUREMITCOG.:ArmyDESIGNCOG.:Army,ESL

F.I.I.N.:FUNCTIONALCLASS.NO.:l..~.~

-ElectronicsTestEquipment-T::;-~{UA/U,1J

ThhprojectwusupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethelda.Md.-MuitUlthedInUS.A.



ECHOBOXTS-270A/UP
(CAVITY,TUNED,TS-270A/UP)

RELATIONSHIPTOOTHEREQUIPMENT:(Continued)
TS-270A/UPissimilartotheNavytypeEchoBoxes14ABA,14ABA-1,OBU,and

ANTypeTS-275/UPexceptforfrequencyrange.
Equipmentrequiredbutnotsupplied:OneAntennaAssemblyAS-23/APandone

AntennaAT-67/AP.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange,Input:2630to2970megacyclespersecond.
SignalInput:Theinputconsistsoftheradiofrequencyoutputsignalfromtheradar

transmitter.
InputImpedance:SOohmtype-"N"connector.Theunitwillbeconnectedtoa

directionalcouplerwithinthetransmitterwaveguide.
SignalOutput:Thesignalfromthetransmitterisre-radiatedbytheechoboxfor

ashortinterval,knownastheringingtime,isthenpickedupbytheradarreceiver
andappearsontheindicatorscopeasasaturatedecho.

Sensitivity:90yardschangeinringingtimeperdecibelchangeinpower.
Accuracy:Frequency::l::3megacyclespersecond.
InputVoltageStandingWaveRatio:Lessthan1.10.
Loaded"Q":Approximately47,000.
RadarPerformanceMeasurements:::1::3decibels.

o0
TemperatureRange:-40F.to+140F.

.
No.ofVolumeOver-allWeilbt
Boxe.Contents•Identification(Cu.Ft.)DimensionslPacked

(inches)(Lbs.)
HWD

1EchoBox,TS-270A/UP3.416-1/414-1/224-3/473
withShockmounting,
connectingcable,equipment
sparepartscaseand
accessorybox.(Domestic
Packed)

TS-270A!UP-ElectronicsTestEQuiument-

MANUFACTURERS'ORCONTRACTORS'DATA:
JohnsonServiceCompany,Milwaukee,Wisconsin;OrderNo.5040-DAY-45-GR,

2417-MPD-45.

TUBECOMPLEMENT:
1JAN-IN21B(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
TM11-1086(TechnicalManual).
CO16-35TS270-2-M(MaintenanceInstructions).
TO16-55-214(SparePartsList).
TO16-35TS270-5(Installation,OperationandMaintenance).

SHIPPINGDATA'
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ECHOBOXTS-270A/UP
(CAVITY,TUNED,TS-270A/UP)

EQUIPMENTSUPPLIED'
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat

l
1Numbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1EchoBox1690-32900140812-1/4814-5/825.75
TS-270A/UP
(Complete)3F4325-270A

1AccessoryBoxSteel3-I/~TU-TJZ111-1/49.00
containing(full)
thefollowing:

1SocketWrenchSteel3300-6807124102-1/27/830.28

(5/8"hex)longdia.
6R57420.2

1SpannerSteel7900-86857043/419/1000.08

Wrenchdia.
6R57528

1PositioningSteel8042-249436/1001-1/44-38/1000.05

PlungerGauge
3F48800

1Connecting7CAC-170265-20612044/1001.50

CableAssem-long
blyCG-55/UIF4J2-2.120

1Equipment7-1/28-1/237.00

SpareParts(full)

Case
4Tube3300-23413702031.00

JAN-IN21B
(3spares)2J1N21B

1Strap7CJS-86806/1002480.25

(Carrying)
2Z9052-70

1Technical1/4810-1/20.65

Manual
TM11-1086

1Instruction1/4810-1/20.65

BookAN08-
3575TS-270-2

1CarryingCaseWood15-3/4101918.00
(full)

-ElectronicsTestEquipment-TS-270A/UP
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(Continued)
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ECHOBOXTS-270B/UP
(CAVITY,TUNED,TS-270B/UP)

FUNCTIONALDESCRIPTION:
Aportable,self-contained,hand-tunedringingcavityprimarilydesignedtomake

aquick,roughanalysisoftheoverallperformanceofaradarsystem.Itwillcheck
thefrequencyoftheradartransmitterandreceiverlocaloscillator.Inaddition,it
willperformaspectrumanalysis,makeroughrelativepowermeasurements,and
checkT/Rrecoverytime.

Avisualindicationofsystemperformanceappearsontheradarreceiver-indi­
cator.Frequencyisindicatedbyreferringdialsettingstoacalibratedchart.Re­
sonanceandrelativepowerareindicatedbymeterdeflectionsofaninternalmicro­
ammeter.

RELATIONSHIPTOOTHEREQUIPMENT:
TS-270/UPisidenticalinconstructionwithTS-270A/UPexceptforthetuning

dial.TS-270B/UPissimilarinallcharacteristicstoTS-270.A/UPexceptfabricated
ofaluminumalloyinsteadofbrass.

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.7CAC-177659FI6-C-67646-61413F4325-270B
PROCUREM'TINFO.:ArmySpec.No.71-2398
PROCUREM'TCOG.:ArmyDESIGNCOG.:Army,ESL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-270BjUP

ThisprojlOctwallupportedbytheUSAFoJ!.ContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Betheada~Md.-MultilithedinU.S.A



ECHOBOXTS-270B/UP
(CAVITY,TUNED,TS-270B/UP)

RELATIONSHIPTOOTHEREQUIPMENT:(Continued)
TS-270B/UPissimilartotheEchoBoxes14ABA.14ABA-l.OBU.andTS-27S/UP

exceptforfrequencyrange.

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Thesignalfromthetransmitterundertestisre-radiatedby

theechoboxforashortintervalknownasthering-time,isthenpickedupbythe
radarreceiverandappearsontheindicatorscopeasasaturatedecho.

PowerSupply:Nonerequired.
FrequencyRange,Input:2630to2970megacyclespersecond.
TypeofReception:ContinuousWaveorPulsed.
Impedance,Input:50ohmtype-"N"connector.Theunitwillbeconnectedtoadir-

ectionalcouplerwithinthetransmitterwaveguide.
Sensitivity:90yardschangeinringingtimeperdecibelchangeinpower.
InputVoltageStandingWaveRatio:Lessthan1.10.
Loaded"Q":Approximately47,000.
Accuracy:Frequency,±3megacyclespersecond.
TemperatureRange:_40

0
F.to+140

0
F.

MANUFACTURERS'ORCONTRACTORS'DATA:
JohnsonServiceCompany,Milwaukee,Wisconsin;ApproximateCostperUnit,

$700.00.
ThomasA.Edison,WestOrange,NewJersey;R-49-89SC)dated9November1948,

andR-49-221SC)dated18March1949;ApproximateCostperUnit,$704.00.

TUBECOMPLEMENT:
1JAN-lN21B(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
TM11-1086(TechnicalManual).
TO16-35TS270-5(Installation,Operation,andMaintenance).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1TestSetAssemblywithShock4.621-1/215-1/424-1/861
Mounting,Connectingcable,
equipmentsparepartscase
andaccessorybox.(Domestic
Packed)

TS-270B/UP-ElectronicsTest-Equipment-

,"
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ECHOBOXTS-270B/UP
(CAVITY,TUNED,TS-270B/UP)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1EchoBox7CAC-17765912-1/27-1/414-1/211.25
TS-270B/UPF16-C-67646-6141
(Complete)3F4325-270B

1AccessoryBoxSteel3-1/810-1/211-1/49.00
containingthe(full)
following:

1SocketSteel3300-68071241022/252-1/230.28
Wrench
(5/8"Hex)6R57420.2

1SpannerSteel7900-86857019/10C3/440.08
Wrench

6R57528
1PositioningSteel8042-249433/501-1/44-19/500.05

Plunger
Gauge3F48800

1Connecting7CAC-170265-2061200.441.5
CableAssemblylong
CG-55/U1F4J2-2.120

1Carrying7CJS-86803/502480.25
Strap

229052-70
3CrystalRecti-3300-2341370203/103/1041/50O.1

HerIN2lB
(3Spares)2J1N21B

3Calibration
Charts

2Temperature
Calibration
Charts

1Technical1/4810-1/20.65
Manual
TM11-1086

1CarryingP1y-15-3/4101918.00
Casewood(full)

-ElectronicsTestEquipment-TS-270B/UP
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ECHOBOXTS-27S/Up
(CAVITY,TUNED,TS-27S/UP)

FUNCTIONALDESCRIPTI0N:
Ahand-tunedringingcavityprimarilydesignedtomakeaquickroughanalysisof

theoverallperformanceofaradarsystem.Itwillcheckthefrequencyoftheradar
transmitterandreceiverlocaloscillator.Inaddition,itwillperformaspectrum­
analysis,makeroughrelativepowermeasurements,andcheckT/Rrecoverytime.

Avisualindicationofsystemperformanceappearsontheradarreceiver-indi­
cator.Resonanceandrelativepowerareindicatedbymeterdeflectionsofanin­
ternalmicroammeter.Thedialtuningrateisabout13megacyclespersecondper
revolution.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:3330to3770megacyclespersecondasawavemeter;3400to

(Continued)
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.F-16-Q-304216-2003F4325-275
PROCUREMITINFO.:Spec.MIL-E-16076(Ships)dated15Februarv1951.
PROCUREMITCOG.:NavyDESIGNCOG.:Navy,BuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-275/UP

ThisprojectwalsupportedbytbeUSAFonContractAF33(600lZ8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md.-MultUlthedInU.S.A.



ECHOBOXTS-275/UP
(CAVITY,TUNED,TS-275/UP)

ELECTROMECHANICALDESCRIPTION:(Continued)
3700megacyclespersecondasanechobox.

SignalRange,Input:Theinputconsistsoftheradiofrequencyoutputsignalfrom
theradartransmitter.

InputImpedance:50ohmtype"N"connector.Theunitwillbeconnectedtoadir­
ectionalcouplerwithinthetransmitterwaveguide.

SignalOutput:Thesignalfromthetransmitterisreradiatedbytheechoboxfora
shortintervalknownasthering-time,isthenpickedupbytheradarreceiverand
appearsontheindicatorscopeasasaturatedecho.

Sensitivity:50-yardchangeinringingtimeperdecibelchangeinpower.
Accuracy:Frequency,:i::3megacyclespersecond.Radarperformancemeasure­

ments,±3decibels.
Loaded"0":4700.
Ring-time:4000yardsunderspecifiedconditions.

MANUFACTURERS'ORCONTRACTORS'DATA:
JohnsonServiceCompany,509E.Michigan,Milwaukee,Wisconsin;NavyCon­

tractNos.N5sr-5934,6June1945;NObsr-43119,18November1948;NObsr-49l23,
11May1950;NXsr-65336;NObsr-57091,21November1951;ApproximateCostper
Unit,$319.00.

TUBECOMPLEMENT:
4JAN-IN21B(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
NavShips900,825(InstructionBook).

SHIPPINGDATA,
No.ofVolumeOver-allWeight
BoxesContents&rIdentification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1EchoBoxTS-275/UP3.1224-1/216-1/414-1/275
withsparesandaccessories
DomesticPacked)

TS-275/UP-ElectronicsTestEquipment-

-,
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ECHOBOXTS-Z75/UP
(CAVITY,TUNED,TS-Z75/UP)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1EchoBoxlZ-5/8710-1/Z23.5
TS-Z75/UPFl6-Q-304216-200
withshock3F4325-275
mount

1RFCable7C.PC-170265-2061Z0
AssemblyN16-C-11586-1041long
(RG-8/U,IF4J2-2.120
UG-2l/U)

or
1RFCable120

AssemblyN16-C-11616-41Z1long
CG-717!lJ

1Wrench,7900-868570
Spanner
1inch6R57528

1Wrench,3300-680712410
Socket
5/8inch6R57420.2
hex,Thandle

1Carrying7CJS-8680
StrapN16-S-()90501-110

ZZ9052-70
1Plunger

PositioningN41-G-148-Z320
GauQe

1Accessory11-1/43-17810-1/29.0
Boxfull

-ElectronicsTestEquipment-TS-275/UP
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FREQUENCYMETERTS-Z85/GP
(WAVEMETERTS-Z85/GP)

..

FUNCTrONALDESCRIPTION:
"Acompact,self-contained,battery-powered,precisionfrequencymeterofthe

absorptiontype,designedprimarilyasaportableinstrumenttoprovidequickand
accuratereadingsoffrequencywithaIIlinimumuseofoperatingcontrols.Thisin­
strumentisespeciallyadaptedforuseasareceiver;nonitortoidentifythefrequency
ofanoscillator.

Itincludesabuilt-invacuuIIl-tubevoltmeterandacalibrationchartwhichisused
toconverttuning-dialreadingsintofrequencyvalues.

Phonesmaybeusedasameansofidentifyingthetypeofmodulationpresentand
alsoasanauralaidinmeasuringfrequenciesbyadjustingthefrequencymeterto
zerobeat.

RELATIONSHIPTOOTHEREQUIPMENT:
SimilartoLavoieModel150-5.

..

•

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.1690-3Z9001465F16-W-47063-Z1013F43Z5-Z85
PROCUREM'TINFO.:
PROCUREM'TCOG.:ArmyDESIGNCOG.:Armv.SSL
F.I.I.N.:FUNCTIONALCLASS.NO~:Z.2.Z.

-ElectronicsTestEquipment·TS-Z85/GP

'Dabprojectw••...pporte4bytheUSAFOilCOlltractAI'33(600IUZ16a'admoaitoredbyWADC.ARDC-CarlL.Fred.dcl<.Betheeda,Md••MultUlthedIIIU.S.A.



FREQUENCYMETERTS-Z85/GP
(WAVEMETERTS-Z85/GP)

ELECTROMECHANICALDESCRIPTION:
PowerSupply:I-liZvoltssuppliedbyoneBattery,BA-35(1.5volts)and45volts

suppliedbyoneBattery,BA-59(45volts).
FrequencyRange:90toZlOmegacyclespersecond.Continuousfrequencycoverage

isprovidedwithoutthenecessityofrangeselection.
TypeofReception:ModulatedCarrierWave,ContinuousWave.
Approximate"Q":3000.
Accuracy:%1megacyclepersecond.

MANUFACTURERS'ORCONTRACTORS'DATA:
LavoieLaboratories,Morganville,New.Tersey;OrderNo.493-MPD-45;Approxi­

mateCostperUnit,$184.00.

TUBECOMPLEMENT:
1JAN-lS5,1JAN-3S4,1JAN-957.

REFERENCEDATAANDLITERATURE:
TM11-Z640(TechnicalManual).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

TS-Z85/GP-ElectronicsTestEquipment-

"
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FREQUENCYMETERTS-285/GP
(WAVEMETERTS-285/GP)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat

l
1Numbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inche5)
HwD

1FrequencySteel1690-329001465
Meter
TS-285/GP3F4325-285

1CarryingCase7-1/27-3/411

1SetofSpare
Tubes:
JAN-9573300-235685000

2J957
JAN-IS53300-234155000

2J1S5
JAN-3S43300-234275000

2J3S4
2Technical

Manual
TM11-2640

1Flexible4
Probe

3F3706

1Coaxial48
Cablelong
RG-5/UIF4A2-42.48

1Calibration
Chart

Total:23

-ElectronicsTestEquipment-TS-285/GP
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(Continued)
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ECHOBOXTS-311A/UP

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,sharptuning,high0resonantcavitydesignedto

makeaquickroutineanalysisoftheoverallperformanceofradarsystems.The
mostoftenperformedtestsare:(1)relativeindication(fromday-to-day)oftrans­
mitterpoweroutput,(2)measurementoftransmitterandlocaloscillatorfrequencies,
(3)analysisoftransmitterfrequencyspectrum,(4)checkingonerraticoperation,
doublemodingandfrequencypulling,(5)measurementofpulseduration,(6)check­
ingofreceiverAFCaction,measurementofT/Rboxandreceiverrecoverytime,
(7)measurementofstandingwaveratio,oftransm.issionlinelosses,andotherfac­
tors.Frequencyisreaddirectlyfromtwodialscalibratedinmegacyclespersec­
ond.Avisualindicationofsystemperformanceappearsontheradarscreenofthe
setundertest.Anuntunedinputreceptaclepel:"1Ylitsthesignalpickedupbythehorn
antennatoby-passthecavityandbefeddirectly,throughanattenuator,tothecrys­
taldiode,therebyhelpingtodetectthepresenceofRFenergywithouthavingtotune
theechobox.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.7CAC-177676F16-0-304286-2003F43Z5-3llA
PROCUREM'TINFO.:NavySpecs.CS-533,CS-Z69,CS-ZOO
PROCUREM'TCOG.:NavyDESIGNCOG.:Navy,B~lShips

F.I.I.N.:FUNCTIONALCLASS.NO.:Z.Z.Z
-ElectronicsTestEquipment-TS-311AjUP

ThisproJectw...supportedbYlheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL,Frederick.Bethesda.Md.-MultillthedinU.S.A.



ECHOBOXTS-311A/UP

FUNCTIONALDESCRIPTION:(Continued)
Acrystalcheckerunitispartofthemainunitandisusedforcheckingrectifier

crystalsinthefield,bymeasuringtheforwardandbackwardresistancesaswellas
t.hebackcurrent.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
PowerSupply:(Crystalchecker).1.5volts,DC,fromone1.5voltBatteryBA-

2030/U.
FrequencyRange:8730to8910megacyclespersecond.
Loaded"Q":50,000approximately.
InputImpedance:51ohms.
Accuracy:±5megacyclespersecond.
Stability:0.14megacyclespersecondperdegreecentigrade,maximum.

MANUFACTURERS"ORCONTRACTORS'DATA:
GeneralCommunicationCompany,Boston,Massachusetts;ContractNo.NObsr­

30172,dated28June1946;ContractNo.NObsr-39201,dated19May1947;Contract
No.NObsr-42101,dated30January1948;ContractNo.NObsr-42413,dated21June
1948.

TUBECOMPLEMENT:
1JAN-IN23A(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
NAVSHIPS91111(InstructionBook).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&:Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD ,

TS-311A/UP-ElectronicsTestEquipment-
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ECHOBOXTS-311A/UP

EQUIPMENTSUPPLIED-
Quant.NameandCaseStock(USAF)Over-allWeight

PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs_)

Eq'pt(Army)(inches)
HWD

1EchoBoxA1urn.-7CAC-17767611168-11/1619.25
TS-311A/UPinurn.Fl6-Q-304286-200

3F4325-311A
1Pick-up7CAC-0457052-1/41-1/83-3/80.25

AntennaNl6-A-52545-1626
AT-68/UP3F3988-68

1Antenna961.25
CableNl5-G-12200-525long
RG-9A/U

3Allen
Wrench

2Instruction
Book
NAVSHIPS91111

1Maintenance4-1/212-1/410-1/212.00
Repair
PartsSet

-ElectronicsTestEquipment-TS-311A/UP
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ECHOBOXTS-31lB/UP

FUNCTIONALDESCRIPTION:
Aportablegeneralpurposehandtunedringingcavitydesignedtomakeaquick,

roughanalysisoftheoveraUperformanceofaradarsystem.Itwillcheckthefre­
quencyoftheradartransmitterandreceiverlocaloscillator.Inaddition,itwill
performaspectrumanalysis,makeroughrelativepowermeasurements,check
transmit-receiverrecoverytime,measurepulseduration,andcheckonerratic
operation,doublemoding,andfrequenoypulling.Avisualindicationofsystemper­
formanceappearsontheradarreceiverindicator.Frequencyisindicatedfromtwo
calibrateddialsinmegacycles.Resonanceandrelativepowerareindicatedbymeter
deflectionsonaninternalmicroammeter.

Acrystalcheckerunitispartofthemainunitandisusedforfieldcheckingrecti­
fiercrystalsbymeasuringtheforwardandbackwardresistanceaswellastheback
cur,rent.

RELATIONSHIPTOOTHEREQUIPMENT:
SimilartoEchoBoxTS-311A/UPexceptasparecrystalholderassemblyhas

beenaddedtothepanel.
CommercialcounterpartistheJohnsonServiceCompany,EchoBoxSA-18200.

AlRFORCENAVYARMY
TYPECLASS.
STOCKNOS.3F4325-311B
PROCUREMITINFO.:Dwg.N:l.:ffi36,Outlinedwg.N:l.18«>1;SJ:ec..MJL,.E-16164(Ships)
PROCUREMITCOG.:DESIGNCOG.:USN,BuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-311BjUP

1101.proJoct......pponodbytil.USAF01\ContnctAF)](600111Z76andmonltowedbyWAnc.ARDC•CarlL.Frederick.aothuda.Md.-Ml&1tUlthedInU.So



ECHOBOXTS-311B/UP

ELECTROMECHANICALDESCRIPTION:
PowerSupply(crystalchecker);One1.5volt,DC,drycellbatterytypeBA-2030/U.
FrequencyRange:8730to8910megacyclespersecond.
LoadedQ:50,000approximately.
InputImpedance:51ohms.
Accuracy:±5megacyclespersecond.
Stability:O.14megacyclepersecondperdegreecentigrade,maximum.

MANUFACTURERS'ORCONTRACTORS'DATA:
JohnsonServiceCo.,507E.MichiganSt.,Milwaukee2,Wisconsin;NavyContract

No.NObsr-52618,March27,1952;ApproximateCostperUnit,$62.00,1955.

TUB,ECOMPLEMENT:
1JAN-1N23A(crystalrectifier).

REFERENCEDATAANDLITERATURE:

\'

.
No.ofVolumeOverallWeight
BoxesContentsIEIdentification(Cu.Ft.)DimensionsPacked

(inches)(Lbs,)
HWD

1EchoBoxTS-311B/UP2.615-1/42213-1/236

SHIPPINGDATA'

EQUIPMENTSUPPLIED',
Quant.NameandCaseStock(USAF)Over.allWeight
PerNomenclatureMat'iNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)inches}.-
RW....---,:..n-- IEchoBoxTS-11168-1/22Q...3/4

311B/UP3F4325-311B

1-1/8i3-3/8 1PickUp7CAC-0457052-1/81/4
Antennal6-A-52545-1626
AT-68/UP3F3968-68

1AntennaCable961-1/4
RG-9A/U15-C-12200-525long

3AllenWrench

2Instruction-
Book

TS-'HlR/UP-ElectronicsTestEquipment-
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ECHOBOXTS-349/UP
(CAVITY,TUNED,TS-349/UP)

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,hand-tunedringingcavitydesignedtomakeaquick,

roughanalysisoftheoverallperformanceofaradarsystem.Itwillcheckthefre­
quencyoftheradartransmitterandreceiverlocaloscillator.Inaddition.itwill
performaspectrumanalysis,makeroughrelativepowermeasurements.checkT;R
recoverytime,measurepulseduration,andcheckonerraticoperation,doublemod­
ing,andfrequencypulling.

Avisualindicationofsystemperformanceappearsontheradarreceiverindica­
tor.Frequencyisindicatedbyreferringdialsettingstoacalibratedchart.Re­
sonanceandrelativepowerareindicatedbymeterdeflectionsonaninternalmicro­
ammeter.

RELATIONSHIPTOOTHEREQUIPMENT:

AlRFORCENAVYARMY
TYPECLASS.
STOCKNOS.FI6-C-0763~37913F43Z5-349
PROCUREMITINFO.:NavySpec.16BIO(RE)
PROCUREM'TCOG.:NavyDESIGNCOG.:Navy,BuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:Z.Z.Z

-ElectronicsTestEquipment-TS-349/UP

Thl.projectwe••upportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethuda.Md.-MultUlthedInU.S.A.



ECHOBOXTS-349/UP
(CAVITY,TUNED,TS-349/UP)

ELECTROMECHANICALDESCRIPTION:
PowerSupply:None.
FrequencyRange:910to980megacyclespersecond.
Sensitivity:65yardschangeinring-timeperdecibelchangeinpower.
MeterScale:0to100microamperes.
TypeofConnector:NTypeJack.
TemperatureRange:-ZOoC.to+600C.operational.

MANUFACTURERS'ORCONTRACTORS'DATA:
JohnsonServiceCompany,MilwaukeeZ,Wisconsin;ContractNos.N5sr-13590,

17September1945;NObsr-39148,ZIMarch1947;NObsr-3935Z,Z4June1947.

TUBECOMPLEMENT:
1JAN-INZIB(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
NavShips900,884(InstructionBook).

. No.ofVolumeOver-allWelsht
Boxe.Content••Identification(Cu.!'t.)DimensionslPacked

linche.)(Lbs.)
HWD

1EchoBoxTS-349/UP3.9Z4-3/418-1/41680
Completewithaccessories
andequipmentspares.

TS-34Q/uP-Electronic.Te.tEauimnent-

SHIPPINODATA·
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ECHOBOXTS-349/UP

(CAVITY,TUNED,TS-349/UP)

SUPPLIED' EQUIPMENT.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'llNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1EchoBox10-1/2812-7/824.50
TS-349/UPFl~763O-3791

withshock3F4325-349
mount

1Accessory7-1/28-1/237.00
Boxfull

1RFCable480.75
Assemblv10na

1Adapter(Nto
Holmdel)
UG-8/AP

3Crystal
Rectifier
(spares)

1Wrench
5/8"hex.

1Wrench1"
spanner

1Carrying
Strap

1Plunger
positioning
szausze

1Equipment7-1/28-1/237.50
sparepartsfull
case

-ElectronicsTestEquipment-TS-349/UP ..
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ECHOBOXTS-488/UP
(CAVITY,TUNED,TS-488/UP)

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,field-typeunitusedtoprovideasimpleandrapid

meansofdeterminingtheoverallsystemperformanceofradarsets.Usedtomake
comparativemeasurementsoftheaveragepoweroutputoftheradartransmitter,
detectionoffaultsintheradarsystem,anddeterminationofthefrequencyspec­
trumoftheradartransmitter.Resonanceisindicatedbymeterdeflectionsand
frequencyisreaddirectlyonthetuningdial.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Consistsofapickupantennadipole,atunableresonantcavity,

acouplingloop,acrystalrectifier,andadirectcurrentmicroammeterusedas
anoutputmeter.

PowerSupply:Nonerequired.(Continued)

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.7CAC-177680F16-C-67674-l0213F4325-488
PROCUREM'TINFO.:USAFSpec.No.R-7476,USAFExhibitWLENG-115

PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome

F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2
-ElectronicsTestEquipment-TS-488/UP

ThisprojectwusupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC-CarlL.Frederick.Bethead..,Md.-MultilithedinU.S.A



ECHOBOXTS-488/UP
(CAVITY,TUNED,TS-488/UP)

ELECTROMECHANICALDESCRIPTION:(Continued)
FrequencyRange:8990to9610megacyclespersecond.
TypeofReception:ContinuousWaveorPulsed.
Ring-time:24.5microsecondsthrough20decibeldirectionalcouplertoa50kilowatt

radarwitha1/2microsecondpulsewidthanda-90dbmreceiversensitivity.
4000yardsthrough20decibelsdirectionalcouplertoa25kilowattradarwitha
1/4microsecondpulsewidthanda-90dbmreceiversensitivity.

DecayRate:Notgreaterthan3.5decibelspermegacyclepersecond.
FrequencyAccuracy:Mid-band(9300megacyclespersecond),±0.5megacycles

persecond.Differencebetweenerrorsatfrequencies60megacyclespersecond
apart,±2.0megacyclespersecond.Themaximumfrequencyerroroverthe
rangeof8990to9610megacyclespersecondis±7.0megacyclespersecond.
(Theseaccuraciesaremeasuredat77

0
F.)

TemperatureRange:_540C.to+600C.

MANUFACTURERS'ORCONTRACTORS'DATA:
FairchildCameraandInstrumentCorporation,88-06VanWyckBoulevard,Ja­

maica1,NewYork;ContractNo~W33-038ac-2l315,May1948;ApproximateCost
perUnit,$678.44;ContractNo.AF33(038)16280;ApproximateCostperUnit,$578.00,
1950;ContractNo.AF12479,2May1950;ApproximateCostperUnit,$644.00.

TUBECOMPLEMENT:
1JAN-lN23B(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
TO16-35TS488-3(MaintenanceInstructions).
TO16-35TS488-4(PartsCatalog).
TOl6-35TS488-1l(OperatingInstructions).
TOl6-35TS488-l2(ServiceInstructions).
TO'16-35TS488-l3(OverhaulInstructions).
TOl6-35TS488-l4(PartsBreakdown).

SHIPPINGDATA:
No.ofVolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

1EchoBoxTS-488/UP3.717251548
(DomesticPacked)

TS-488jUP-ElectronicsTestEquipment-
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ECHOBOXTS-488/UP
(CAVITY,TUNED,TS-488/UP)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

IEchoBoxAlum-7CAC-17768011-1/217-3/48-7/826.5
TS-488/UPinurnF16-C-67674-1021
(Complete)3F4325-488

1Cord7CAC-l70265-42596
CG-92A/Ulong

3E6015-92A.96
1Pick-up7CAC-045705

Antenna
AT-68/UP3F3988-68

6Crystal3300-234137350
Rectifier
IN23B2JlN23B

2Allen
Wrench

-ElectronicsTestEquipment-TS-488/UP
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ECHOBOXTS-488A/UP
(CAVITY..TUNED,TS-488A/UP)

FUNCTIONALDESCRIPTION:
Aportablegeneralpurpose,field-type,handtunedunitusedtoprovideasimple

andrapidmeansofdeterminingtheoverallsystemperformanceofradarsets.It
isusedtomakethefollowingradarequipmentchecks:comparativemeasurement
oftheaveragepoweroutputoftheradartransmitter,determinationofthefrequency
spectrum,multiplemoding,andfrequencypullingoftheradartransmitter,andthe
speedofrecoveryofradarT-Rboxandreceiver.Resonanceisindicatedbymeter
deflectionsandfrequencyisreaddirectlyonthetuningdial.

RELATIONSHIPTOOTHEREQUIPMENT:
SimilartoTS-488/Uexceptthe"A"modelincludesshockrequirements.

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Consistsofapickupantennadipole,atunableresonantcavity,

acouplinglo.;,p,acrystalrectifier,andadirectcurrentmicroammeterusedas
anoutputmeter.Atransmittedpulsefromtheradarisfedintotheechobox.
TheRFenergyisstoredintheresonantcavityduringthetransmittingcyclein
theformofdampedoscillations.Atthecompletionofthetransmittingcycle,the

(Continued)
AIRFORCENAVYARMY

TYPECLASS.Standard
STOCKNOS.7CAC-1776783F4325-488A
PROCUREM'TINFO.:USAFSpec.R-7476-A,andAm2dtd5Nov.1951
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,RADC
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-488A/UP

'DailpwoJoet_&0...pponodbytboUSAF...COlltn",tAFU(600)Z1Z76andmo"itowodbyWADe.ARDC_Cal'll..F.oduiek.aoth..da.Md••MultUlthedinU.S.A..



ECHOBOXTS-488A/UP
(CAVITY,TUNED,TS-488A/UP)

ELECTROMECHANICALDESCRIPTION:(Continued)
energyisreradiatedbackintotheradarreceiverwhereitappearsasasignalon
theindicator.Theshapeandcharacterofthepatternshowstheconditionofthe
radarreceiver.Aportionoftheenergystoredintheechoboxresonantcavityis
rectifiedandmeasuredontheoutputmeterontheechoboxpanel.Themeter
servesasatuningindicatorfortheechoboxandalsoprovidesacomparative
poweroutputmeasurementfortheradartransmitter.

PowerSupply:Nonerequired.
FrequencyRange:8990to9610megacyclespersecond.
TypeofReception:ContinuousWaveorPulsed.
Ring-Time:25microsecondsor4000yardswithatransmittedpulsewidthof3/8

microsecond.
Q:Approximately60,000.
FrequencyAccuracy:Differencebetweenerrorsatfrequencies60megacyclesper

secondapart:1.5megacyclespersecond.Themaximumfrequencyerrorover
therangeof8990to9610megacyclespersecondis±8.0megacyclespersecond.
(Theseaccuraciesaremeasuredat77oF.)

MeterRange:0to20microamperes.
MeterSensitivityControl:0to25decibelsin1decibeldivisions.
TemperatureRange:-54oC.(-650F.)to+60oc.(+140oF.).

MANUFACTURERS'ORCONTRACTORS'DATA:
AeromotiveEquipmentCorporation,1632-BCentralStreet,KansasCity10,

Missouri;ContractAF33(600)21642;AeromotivePartNo.7200.

TUBECOMPLEMENT:
1JAN-IN23B(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
TO33Al-3-71-1(OperatingInstructions).
TO33AI-3-71-2(ServiceInstructions).
TO33Al-3-71-3(OverhaulInstructions).
TO33AI-3-71-4(IllustratedPartsBreakdown).

SHIPPINGDATA:
No.ofVolumeOverallWeight
BoxesContentsItIdentification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1EchoBoxTS-488A/UP3.717251548
(DomesticPacked)

TS-488A/UP-ElectronicsTestEquipment-
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ECHOBOXTS-488A/UP
(CAVITY,TUNED,TS-488A/UP)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)lJverallWelght
PerNomenclatureMat'llNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1EchoBoxBrass7CAC-17767811-1/217-5/8926.5
TS-488A/UP

3F4325-488A
1Cord7CAC-17026>42596

CG-92A/Ulong
3E6015-92A.96

1PickupAntenna7CAC-045705
lAT-68/TJP

3F3988-68
6CrystalRectifier3300-234137350

IN23B
2JIN23B

2AllenWrench

1!Antenna
Bracket

1Troubleshooting
Chart

-ElectronicsTestEquipment-TS-488A/UP
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ECHOBOXTS-501/UP

•

FUNCT10NALDESCRIPTI0N:
Aportable,self-contained,high"Q"tunablecavityprimarilydesignedtoma.ke

..aquick,roughanalysisoftheoverallperformanceofaradarsystem.Itwillcheck
thefrequencyoftheradartransmitterandreceiverlocaloscillator.Inaddition,
itwillperformaspectrumanalysis,makeroughrelativepowermeasurementsand
adjustthevariousradiofrequencycontrolsonradarequipment.

Avisualindicationofsystemperformanceappearsontheradarreceiver-indi­
cator.Frequencyisindicateddirectlybyreferringtothedialsettings.Resonance
andrelativepowerareindicatedbymeterdeflectionsofaninternalmicroammetel".

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:6250to6900megacyclespersecond.(Continued)-

•

..

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.1800-330092030F16-Q-3046l0-2003F4325-501
PROCUREMITINFO.:BuShipsSpec.No.MIL-E-15369,andSpec.No.CS-675
PROCUREMITCOG.:NavyDESIGNCOG.:Navy,BuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-501/UP

ThisprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md.-MultUlthedInU.S.A.



ECHOBOXTS-50l/UP

ELECTROMECHANICALDESCRIPTION:(Continued)
SignalRange,Input:Theinputconsistsoftheradiofrequencyoutputsignalfrom

theradartransmitter.
Impedance,Input:51ohms.
SignalOutput:Thesignalfromthetransmitterisre-radiatedbytheechoboxfora

shortintervalknownasthering-time,isthenpickedupbytheradarreceiverand
appearsontheindicatorscopeasasaturatedecho.

Sensitivity:50yardschangeinring-timeperdecibelchangeinpower.
Ring-time:5000yardswhenmeasuredwitharadarsystemhavingareceiversen­

sitivityof-120dbm,apeakpoweroutputof250kilowatts,arepetitionrateof
600andapulsewidthof0.37microsecond,andtheechoboxiscoupledtothe
radarsystemwitha20decibeldirectionalcoupleranda3decibelpatchcord.

MeterAttenuator:0to25decibels.
Accuracies:Frequency,:1:5megacyclespersecond.

Ring-time,:t:4%acrosstheband.
Ring-timeUniformity,:1:0.5microsecondsofagreedstandard.

TemperatureRange:_400F.to+1500F.

'MANUFACTURERS'ORCONTRACTORS'DATA:
BarlowElectricalMfg.Company,Inc.,57StateStreet,Paterson3,NewJersey;

ContractNos.NOBsr-39218,18June1947;NOBsr-42428,30June1948;Approxi­
mateCostperUnit,$1200.00.

TUBECOMPLEMENT:
1JAN-IN23(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
NavShips91191(InstructionBook).
TO16-35TS501-1(OperationandServiceInstructions).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1EchoBoxTS-501/UP1.815-1/416-1/41436
(DomesticPacked)

1EquipmentSpareParts0.441413-1/Z417
I(DomesticPacked)

TS-501/UP-ElectronicsTestEquipment-
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ECHOBOXTS-501/UP

•

EQUIPMENTSUPPLIED'.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'llNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

IEchoBoxSteel1800-33009203010-1/415-1/168-7/816.75
TS-501/UPF16-Q-304610-200

3F4325-501
1Cord7C1C-170265-4251201.5

CG-92A/Ulong
3E6015-92A.120

1Equipment12-1/212-1/23-1/811.00
Spare
Parts

-ElectronicsTestEquipment-TS-501/UP

.•

•
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ECHOBOXTS-544/UP
(CAVITY,TUNED,TS-544/UP)

\

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,hand-tunedringingcavitydesignedtomakeaquick,

roughanalysisoftheoverallperformanceofaradarsystem,todeterminethefre­
quencyoutputofradiofrequencytransmitters,tomeasurerelativepoweroutput,to
detectmultiplemodingofmagnetronsandtogiveanindicationofthesignal-to-noise
ratioofreceivers.

Allvisualindicationsofsystemperformanceappearontheradarreceiver-indi­
cator.Resonanceandrelativepowerareindicatedbymeterdeflections.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTRaMECHANICALDESCRIPTION:
CircuitInformation:Thesignalfromthetransmitterisre-radiatedbytheechobox

forashortintervalknownasthering-time,ispickedupbytheradarreceiver
antennaandappearsasafixedechoonthereceiver-indic.ator.

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.F16-C-67622-46913F4325-544
PROCUREMITINFO.:USAFSpec.No.R-7484-ADW2.No.426
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLAss.NO.:2.2.2

-ElectronicsTestEquipment-TS-544/UP

ThllprojectwusupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC-CarlL.Frederick.B_thuda.Md.-MultilithedInU.S.A



ECHOBOXTS-544/UP
(CAVITY,TUNED,TS-544/UP)

ELECTROMECHANICALDESCRIPTION:(Continued)
PowerSupply:Nonerequired.
FrequencyRange:580to620megacyclespersecond.
TypeofReception:ContinuousWave,ModulatedCarrierWave,Pulsed.
InputImpedance:50ohms.
Ring-time:

Approximately36.5microsecondswitharadarhavingthefollowingcharacteristics:
PeakPowerOutput:200kilowatts.
RepetitionRate:200cyclespersecond.
PulseLength:1.5microseconds.
ReceiverSensitivity:90decibelsbelowonemilliwatt.
Lossincordconnectingdirectionalcouplertoinputjackofechobox:2decibels.

Decay:Approximately2.9decibelspermicrosecond.
InputVoltageStandingWaveRatio:Lessthan1.10.
Accuracy:O.5megacyclespersecond.
TemperatureRange:_540C.to+710C.

MANUFACTURERS'ORCONTRACTORS'DATA:
JohnsonServiceCompany,Milwaukee,Wisconsin;USAFContractNo.W28-099­

ac-18l,June1946;ApproximateCostperUnit,$1200.00.

TUBECOMPLEMENT:
1JAN-lN21B(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
PreliminaryInstructionBook.

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

TS-544/UP-ElectronicsTestEquipment-
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ECHOBOXTS-544/UP
(CAVITY,TUNED,TS-544/UP

EQUIPMENTSUPPLIED'
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1EchoBoxAlurn-10-1/28-1/2138.00
TS-544/UPinurnF16-C-67622-4(f)1
(Complete)3F4325-544

1Cable7C1C-170265-465961.50
CG-92A/Ulong

IF430-92.96
3Rectifier3300-234137020

Crystal
IN21B2JIN21B

1Shoc"k2-1/48153.25
Mounted
Base

1DialSteel5/8hex.
Socket
Wrench

1SpannerSteel1
Wrench

1CarryingCot-541

Straptonlongwide
Web-
binQ'

1Adapter8850-101600
UG-8/AP

-ElectronicsTestEquipment-TS-544/UP
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ECHOBOXTS-545/UP
(CAVITY,TUNED,TS-545/UP)

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,andself-containedhand-tunedmicrowavecoaxial

typeechoboxorresonantcavity.Itwillindicaterelativepoweroutputoftheradar
transmitter,thefrequencyandgeneraleffectivenessoftheradarsystem.Reson­
anceisindicatedbymeterdeflections,andacalibrationchartisusedtotranslate
dialreadingsintofrequencyvalues.Avisualindicationofsystemperformanceap­
pearsontheradarscreen.

Thefollowingtestsaremostoftenperformed:(1)relativeindication(fromday
today)oftransmitterpoweroutput,(2)measurementoftransmitterandlocalos­
cillatorfrequencies,(3)analysisoftransmitterfrequencyspectrum,(4)checking
onerraticoperation,doublemodingandfrequencypulling,(5)measurementofpulse
duration,(6)checkingofreceiverAFCaction,measurementofTRboxandreceiver
recoverytime,(7)measurementofstandingwaveratio,oftransmissionlinelosses,
andotherfactors.

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.7CAC-l77651F16-0-304675-2003F4325-545
PROCUREMITINFO.:NavvSpec.No.CS-914CS-746.
PROCUREM'TCOG.:DESIGNCOG.:Navy,BuShips
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.2

-ElectronicsTestEquipment-TS-54S/UP

ThloproJectwulupportedbytheUSAFonContractAFH(600)Z8Z76andmonitoredbyWADC.ARDe•CarlL.Frederick.Bethelda.Md.•MultilithedinU.s.A.



ECHOBOXTS-545/UP
(CAVITY,TUNED,TS-545/UP)

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:1150to1350megacyclespersecond.
TypeofReceptionandTransmission:Pulse.
Decay:3.5decibelspermicrosecond.
Sensitivity:1decibelpowerlossfor50yardsring-time.
TemperatureCoefficient:-0.105%ring-timeperdegreesF.at680F.
Accuracy%5megacyclespersecondofindicatedfrequency.
TemperatureRange:-65.20F.to+1400F.

MANUFACTURERS'ORCONTRACTORS'DATA:
JohnsonServiceCompany,Milwaukee,Wisconsin;ContractNos.NObsr-39392,

dated30June1947,NObsr-42382,dated24June1948,NObsr-49089,dated6April
1950;ApproximateCostperUnit,$2030.80,datedJanuary1952.

TUBECOMPLEMENT:
1JAN-lN21B(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
NavShips41213(InstructionBook).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1OneeachEchoBoxTS-545/UP4.72517-1/218-1/280
includingoneboxofaccessor-
iesandtwoinstructionbooks.
(ExportPacked)

TS-545/UP-ElectronicsTestEquipment-
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ECHOBOXTS-545/UP

(CAVITY,TUNED,TS-545/UP)

•

EQUIPMENTSUPPLIED'.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMatlllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)Cinches)
HWD

1EchoBox7CAC-17765111-9/168-1/169-5/825.25
TS-545/UP

3F4325-545
1Separable2-1/48-3/48-1/44.00

Shock-Mounted
Base

1Cord7CAC-170265-21201.50
CG-92B/Ulong

3E601tr92B-120
1Pickup

Antenna
or

1Directional
Coupler

3Crystal3300-234137020
Rectifier
lN21B2JIN21B

1CarryingStrap7CJS-86800.20
N1trs-690501-110
2Z9052-70

1Spanner7900-8685700.01
Wrench
(linch)6R57528

1Socket3300-680-7124100.25
Wrench

6R57420.2
1Accessory3-7/88-1/29-1/88.00

Box
2Instruction

Book
NavShips91213

-ElectronicsTestEquipment-TS-54S/UP
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ECHOBOX14ABA-l

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,handtunedringingcavitydesignedtomakeaquick,

roughanalysisoftheoverallperformanceofaradarsystem.Itwillcheckthefre­
quencyoftheradartransmitterandreceiverlocaloscillator.Inaddition,itwill
performaspectrumanalysis,makeroughrelativepowermeasurements,check
transmit-receiverecoverytime,measurepulseduration,andcheckonerraticoper­
ation,doublemoding,andfrequencypulling.

Avisualindicationofsystemperformanceappearsontheradarreceiver-indica­
tor.Frequencyisindicatedbyreferringdialsettingstoacalibratedchart.Re­
sonanceandrelativepowerareindicatedbymeterdeflectionsonaninternalmicro­
ammeter.

RELATIONSHIPTOOTHEREQUIPMENT:

.AIRFORCE.NAVYARMY
TYPECLASS.StandardMinor
STOCKNOS.Nl6-C-67649-8237
PROCUREMITINFO.:
PROCUREM'TCOG.:NavvDESIGNCOG.:Navv.BuShips
F.I.I.N.::fUNCTIONALCLASS.NO.:2.2.2

-
-ElectronicsTestEquipment-l4ABA-l

'Ihi.project"••eupportedbytheUSAFollColltr.ctAF33(600)28276.ndmonitoredbyWADC.ARDC-C.rlL.Frederick.Betheed••Md.-MultUlthedinU.S.A.



ECHOBOX14ABA-l

ELECTROMECHANICALDESCRIPTION:
PowerSupply:None.
FrequencyRange:2830to3170megacyclespersecond.
Sensitivity:80yardschangeinring-timeperdecibelchangeinpower.
MeterScale:0to100microamperes.
TypeofConnector:NtypeJack.

MANUFACTURERS'ORCONTRACTORS'DATA:
JohnsonServiceCompany,Milwaukee,Wisconsin.

TUBECOMPLEMEN'T:
1JAN-IN21A(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
CO16-35TS270-2-M(MaintenanceInstructions).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

14ABA-l-ElectronicsTestEquipment-
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ECHOBOX14ABA-1

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight

PerNomenclatureMat'I!Numbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)linches)
HWD

1EchoBox11-1/47-5/810-3/425
14ABA-lN1t>-C-67649-8237

1AntennaPoly-7CAC-045l401-1/442-1/43
Assemblysty-
AS-23/APrene2A264-23

1Accessory
Box
Containing:

1Socket
Wrench
5/8"hex

1Spanner
Wrench1"

1Plunger
Positioning
Gauge

1Cableterrnin-36
atedinTypeNlong
connectors

1Cableterrnin-60
atedinTypeNlong
connectors

-ElectronicsTestEquipment-14ABA-l
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WAVEMETERTESTSETAN/UPM-2

FUNCTIONALDESCRIPTION:
Aportable,generalpurposeabsorptionwavemeterdesignedtomeasurefre­

quenciesinthe80to1220megacyclespersecondrange.Testresultsareobtained
bymeansofameterandacalibrationchart.

RELATIONSHIPTOOTHEREQUIPMENT:
TheAN/UPM-2canbeusedinconjunctionwithanoscilloscopeforvisualde­

terminationofresonance.

ELECTROMECHANICALDESCRIPTION:
Thetestsetincorporatestwotunablequarter-waveresonantlineswhichcover

overlappingportionsofthefrequencyband.Eachfrequencymeteristunedbya
micrometerhaving1000scaledivisions.Acalibrationchartisusedtoconvert
thescaledivisionsintofrequencyreadings.Whenthewavemeteristunedtothe
unknownfrequency,adipinthepanelmeterreadingisobserved.Similarly,when
anoscilloscopeisemployedasatuningindicator,minimumdeflectionisobserved.

(Continued)
AIRFORCENAVYARMY

TYPEC:LASS
STOr.KNOS
pRor.TTRF.M'TINFO:
PRor.TTRF.M''T'C:OGDESIGNCOG.:USN

FTTN'FUNCTIONALCLASS.NO.:2.2.3
-Electrf"\T'lil"'sTp~tEauinment-AN!UPM-2



WAVEMETERTESTSETAN/UPM-2

ELECTROMECHANICALDESCRIPTION:(Continued)
anANtypecoaxialmaleplugonthemetercablematesanANtypecoaxialfemale
jackoneitherfrequencymeter.Theantennaplugsintothetopofeitherunitand
isclampedinpositionwithaknurled,threadedcollarwhichispartoftheantenna.
Atelephonetypevideojackisprovided.
FrequencyMeters:

TS-Zll/UPM-2:80to360megacyclespersecond.
TS-2lZ/UPM-2:330to1220megacyclespersecond.

;-\.ccuracy:±lmegacyclepersecond.
~;ensitivity:5milliwatts.
Meter:0to1milliampDC.

MANUFACTURERS'ORCONTRACTORS·DATA:
G.KalartCompany,Stamford,Connecticut,ContractNo.NXsa-64l07dated

1944;NXsr-53379dated25Oct1944.

TUBECOMPLEMENT:
2IN25.

REFERENCEDATAANDLITERATURE:
AN-08-30/UPM-2.

SHIPPINGDATA:

Overall
Weight

No.ofVolumeDimt:nsions Contents&Identification
(Cu.Ft.)inches)

Packed
Boxes

(Lbs.)
HWD

WavemeterTestSet
AN/UPM-2

AN/UPM-2-ElectronicTestEauioment-

..



..WAVEMETERTESTSETAN/UPM-2

.
Quant.~tock(USAF)

Overall

PerNameandCase
IN"umbers(Navy)

DimensionsWeight

NomenclatureMat
l
1inches}(Lbs.)

Eqlpt(Army)HWD

1Wavemetermetal1800-266506498
TestSet(USAF)F16-Q-
AN/UPM-2121570-100(USN)
Including:3F4325-214

(USA)

1Frequency4-3/4312-5/163.75
Meter
TS-211/UPM-2

1Frequency4-1/22-1/27-9/162.5
Meter
TS-212/UPM-2

1CarryingCase5-5/88-3/413-1/1611.1
CY-194/UPM-2

1Antenna5-5/1611/160.1
AT-63/UPM-2dia.

5CrystalRecti-
fier1N25
(Spares)

-ElectronicsTestEquipment-AN/UPM-2

EQUIPMENTSUPPLIED'

•

..

..
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FREQUENCYMETERBC-906-A
(WAVEMETER,BC-906-A)

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-<:ontainedabsorption-typemeterusedtodeter­

minethefrequencyofcontinuouswave,modulatedcarrierwaveorpulsedradar
transmittersandlocaloscillators.Alsousedtocalibrate,checksensitivityand
alignreceiversoperatingintheproperfrequencyrange.

Resonanceisindicatedbyadipofthemicroammeterreadingandfrequencyis
determinedbythedialsettingandtheassociatedcalibrationcharts.

RELATIONSHIPTOOTHEREQUIPMENT:
ModelAisreplacedbyModelB.
ProvisionismadeforexternaluseofthemicroammeteronlyinModelE.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:One45voltBatteryBA-53-A;one1.5voltBatteryBA-35-A.
TypeofReception:ContinuousWave,ModulatedCarrierWave,Pulse..)

(Contlnued
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.1690-212508000ASO-R16-1-21352C1546A
PROCUREM'TINFO.:USAFExhibitNo.ARL-93
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,ARL

F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.3
-ElectronicsTestEquipment-BC-906-A

'11>10projectwalI"pportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethelda,Md.-MulCUichedinU.S.A.



FREQUENCYMETERBC-906-A
(WAVEMETER,BC-906-A)

ELECTROMECHANICALDESCRIPTION:(Continued)
FrequencyRange:160to200megacyclespersecond.
Accuracy:±O.Smegacyclespersecond.
Input:Marconi-TypeAntenna.
TemperatureRange:_130F.to+1220F.
AuxiliaryFeatures:Phonejacksareprovidedforaudiomonitoringonallmodels.

:ANUFACTURERS'ORCONTRACTORS'DATA:
WashingtonInstituteofTechnology,Washington,D.C.)ApproximateCost1$7S.00.

TUBECOMPLEMENT:
1JAN-ISS.

REFERENCEDATAANDLITERATURE:
TO16-SS-348(SparePartsList).

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeterBC-906-A1.9114.S121940
andaccessories.
(DomesticPacked)

BC-906-A-ElectronicsTestEquipment-

"
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EQUIPMENT

FREQUENCYMETERBC-906-A
(WAVEMETER,BC-906-A)

SUPPLIED'

..

Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyMetal1690-2125080006-1/29-1/412-3/817.8
MeterBC-906-AR16-1-2135
(Complete)2C1546A

1AntennaBrass7CAC-045900200.218
AN-108-ARl6-PH-35~1667

(Extendable2A275-108
type)

1Calibration5-5/85-1/2
Chart

1Tube3300-2341550002-1/83/4
JAN-1S5

2JIS5
1TransportationWood1417-3/41015.2

Case
1Instruction

Book
ANO~OBC906-22C154C/Bl

Total~33.0

-ElectronicsTestEquipment-BC-9Ub-A





FREQUENCYMETERBC-906-B
(WAVEMETERBC-906-B)

FUNCTIONALDESCRIPTION:
Aportable.generalpurpose.self-<:ontainedabsorption-typemeterusedtodeter­

minethefrequencyofcontinuouswave.modulatedcarrierwaveorpulsedradar
transmittersandlocaloscillators.Itisalsousedtochecksensitivity.calibrate
andalignreceiversoperatinginitsfrequencyrange.

Resonanceisindicatedbyadipofthemicroammeterreading.andfrequencyis
determinedbythedialsettingandtheassociatedcalibrationcharts.

RELATIONSHIPTOOTHEREQUIPMENT:
PartIE-56-A.andIE-56-B.
ModelBisreplacedbylatermodels.
ProvisionismadeforexternaluseofthemicroammeterinModelEonly.

AIRFORCENAVYARMY
TYPECLASS.

~ STOCKNOS.1690-2125180002C1546Bi

PROCUREMITINFO.:USAFExhibitNo.ARL-93
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF.ARL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.3

-ElectronicsTestEquipment-BC-906-B

ThisprojectwallupportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC,ARDC-CarlL.Frederick.Bethelda.Md.-MultlllthedIn\1.S.A.



FREQUENCYMETERBC-906-B
(WAVEMETERBC-906-B)

ELECTROMECHANICALDESCRIPTION:
PowerSupply:One45voltBatteryBA-53-Aandone1.5voltBatteryBA-35-A.
TypeofReception:ContinuousWave,ModulatedCarrierWave,Pulse.
FrequencyRange:160to220megacyclespersecond.
Accuracy:±0.5megacyclepersecond.
Input:Marconi-TypeAntenna.
TemperatureRange:-130F.to+122

0
F.

AuxiliaryFeatures:Phonejacksareprovidedforaudiomonitoringonallmodels.

MANUFACTURERS'ORCONTRACTORS'DATA:
WashingtonInstituteofTechnology,Washington,D.C.;OrderNo.1200-WF-42;

ApproximateCostperUnit,$75.00.

TUBECOMPLEMENT:
1JAN-IS5.

REFERENCEDATAANDLITERATURE:
TO16-40BC906-2(MaintenanceInstructions).

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeterBC-906-B1.9114-1/2121940
andAccessories
(DomesticPacked)

BC-906-B-ElectronicsTestEquipment-



FREQUENCYMETERBC-906-B
(WAVEMETERBC-906-B)

..
.

Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyMe-Metal1690-2125180006-1/29-1/412-3/817.8
terBC-906-B

2C1546B
1AntennaAN-Brass7CA~45900200.218

108-B(Extend-Rl6-PH-358-1667
abletype)2A275-108

1Calibration5-5/85-1/2
Chart

1Tube3300-2341550002-1/83/4
JAN-IS5

2JIS5
1TransportationWood1417-3/41015.2

Case

1Instruction
BookTO16-
40BC906-22C154C/Bl

Total:33.0

-ElectronicsTestEquipment-BC-906-B

EQUIPMENTSUPPLIED·

•
I





•

FREQUENCYMETERBC-906-C
(WAVEMETER,BC-906-C)

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedabsorption:typemeterusedtodeter­

minethefrequencyofcontinuouswave,modulatedcarrierwaveorpulsedradar
transmittersandlocaloscillators.Alsousedtocalibrate,checksensitivityand
alignreceiversoperatingintheproperfrequencyrange.

Resonanceisindicatedbyadipofthemicroammeterreadingandfrequencyis
determinedbythedialsettingandtheassociatedcalibrationcharts.

RELATIONSHIPTOOTHEREQUIPMENT:
ModelCisreplacedbyModelD.
Provisionismadeforexternaluseofthemicroammeteronly.inModelE.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:One45voltBatteryBA-53-A;one1.5voltBatteryBA-35-A.
TypeofReception:ContinuousWave,ModulatedCarrierWaveandPulse.

(Continued)
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.1690-212520000RI6-1-21352C1546C
PROCUREMITINFO.:USAFDwg.No.ES-C-4448,USAFExhibitNo.ARL-93.
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,C&N
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.3

-ElectronicsTestEquipment-BC-906-C

'IhhprojectwallupportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC_CarlL.Frederick.Bethelda,Md.-MultilithedinU.S.A.



FREQUENCYMETERBC-906-C
(WAVEMETER,BC-906-C)

ELECTROMECHANICALDESCRIPTION:(Continued)
FrequencyRange:150to225megacyclespersecond.
Accuracy:±0.5megacyclespersecond.
Input:Marconi-typeAntenna.
TemperatureRange:_13

0
F.to+122

0
F.

AuxiliaryFeatures:Phonejacksareprovidedforaudiomonitoringonallmodels.

MANUFACTURERS'ORCONTRACTORS'DATA:
PhilcoCorporation,Philadelphia,Pennsylvania;OrderNos.811-WF-42and

3348-WF-43~ApproximateCost,$75.00.

TUBECOMPLEMENT:
1JAN-IS5.

REFERENCEDATAANDLITERATURE:
CO-AN08-40BC906-2(MaintenanceInstructions).
TO16-55-348(SparePartsList).
TO16-40BC906-2(MaintenanceInstructions).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeter1.9114.5121940

BC-906-Candaccessories.
(DomesticPacked)

BC-906-C-ElectronicsTestEquipment-

"
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FREQUENCYMETERBC-906-C
(WAVEMETER,BC-906-C)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'llNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyMetal1690-2125200006-1/29-1/412-3/817.8
MeterR16-1-2135
BC-906-C2C1546C
(Complete)

1AntennaBrass7CAC-045900200.218
AN-108-CRl6-PH-358-1667
(Extendable2A275-108
Type)

1Calibration5-5/85-1/2
Chart

1Tube3300-2341550002-1/83/4
JAN-ISS

2J155
1TransportationWood1417-3/41015.2

Case
1Instruction

Book
AN08-40BC906-22C154C/B1

Total:33.0

-ElectronicsTestEquipment-BC-906-C
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FREQUENCYMETERBC-906-D

(WAVEMETERBC-906-D)

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-contained,absorption-typemeterusedtode­

terminethefrequencyofcontinuouswave,ITlodulatedcarrierwaveorpulsedradar
transmittersandlocaloscillators.Alsousedtocalibrate,checksensitivityand
alignreceiversoperatingintheproperfrequencyrange.

ResonanceisindicatedbyadipofthemicroaITlITleterreadingarrdfrequencyis
determinedbythedialsettingandtheassociatedcalibrationcharts.

RELATIONSHIPTOOTHEREQUIPMENT:
ModelDisreplacedbyModelE.
ProvisionismadeforexternaluseofthemicroammeteronlyinModelE.

AIRFORCENAVYARMY---._--'-

TYPECLASS.Standard
STOCKNOS.7CAC-318208-55ASO-R16-W-21212C1546D

-- PROCUREMITINFO.:USAFDwg.No.ES-C-4448.USAFSpec.No.271-1789··A
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,C&N
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.3

-ElectronicsTestEquipITlent-BC-906-D

ELECTROMECHANICALDESCRIPTION:
PowerSupply:One45voltBatteryBA-53-A;one1.5voltBatteryBA-·35-A.
TypeofReception:ContinuousWave,ModulatedCarrierWaveandPulse.

(Continued)

-.

11110projactw...."pportedbytheUSAF0"Co"trectAF))(600)ZIZ76a"dmo"UoredbyWADC.ARDC-CarlL.Frederick.aethude.Md.-MlJ.ltUilhedI"C.5



FREQUENCYMETERBC-906-D
(WAVEMETERBC-906-D)

ELECTROMECHANICALDESCRIPTI0N:(Continued)
FrequencyRange:160to220megacyclespersecond.
Accuracy:±0.5megacyclespersecond.
Input:Marconi-typeAntenna.
TemperatureRange:_13

0
to+122

0
F.

AuxiliaryFeatures:Phonejacksareprovidedforaudiomonitoringonallmodels.

iANUFACTURERS'ORCONTRACTORS'DATA:
PhilcoCorporation,Philadelphia,Pennsylvania;OrderNos.8ll-WF-42and

3348-WF-43;ContractNo.7916-WF-43;ApproximateCostperUnit,$75.00.

TUBECOMPLEMENT:
1JAN-ISS.

REFERENCEDATAANDLITERATURE:
COAN08-40BC906-2(MaintenanceInstructions).
TO16-55-348(SparePartsList).
TOl6-40BC906-2(MaintenanceInstructions).
TCl6-40BC906-2l(RecalibrationofFrequencyMeter).
TO16-40BC906-2lA(Supplement-RecalibrationofFrequencyMeter).

SHIPPINGDATA'
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeterBC-906-D1.9114.5121940
withaccessories.
(Domesticpacked)

BC-906-D-ElectronicsTestEquipment-

.,
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FREQUENCYMETERBC-906-D
(WAVEMETERBC-906-D)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight

PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyMetal7CAC-318208-556-1/29-1/412-3/817.8
MeterBC-906-DR16-W-2121
(Complete)2C1546D

1AntennaBrass7CAC-045900
AN-108-DRl6-PH-358-1667
(Extendable2A275-108
Type)

1Calibration5-5/85-1/2
Chart

1rrube3300-2341550002-1/83/4
JAN-1S5

2JIS5
1TransportationWood1417-3/41015.2

Case

1~nstruction

tBook
2C154C/B1

Total:33.0

-ElectronicsTestEquipment-BC-906-D
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(Continued)
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FR8QUENCYMETERBC-906-E
(WAVEMETERBC-906-E)

FUNCTIO_NALDESCRIPTION:
Aportable,generalpurpose,self-containedabsorption-typemeterusedtodeter­

mine.thefrequencyofcontinuouswave,modulatedcarrierwave::orpulsedradar
transmittersandlocaloscillators.Alsousedtocalibrate,checksensitivityand
alignreceiversoperatingintheproperfrequencyrange.

Resonanceisindicatedbyadipofthemicroammeterreadingandfrequencyis
determinedbythedialsettingandtheassociatedcalibrationcharts.

RELATIONSHIPTOOTHEREQUIPMENT:
ProvisionismadeforexternaluseofthemicroammeteronlyinModelE.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:One45voltBatteryBA-53-A;one1.5voltBatteryBA-35-A.
TypeofReception:ContinuousWave,ModulatedCarrierWaveandPulse.
FrequencyRange:150to234megacyclespersecond.

AIRFORCENAVYARMY
TYPECLASS•Standard
STOCKNOS.7CAC-318208-545ASo-R16-AYS-BC-906-E2Cl546E
PROCUREMITINFO.:USAFDwg.No.ES-C-4448,USAFSpec.No.271-1789-A
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,C&N

F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.3
-ElectronicsTestEquipment-BC-906-E

ThisproJectwaasupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADe.ARDC-CarlL.Frederick.Bethesda.Md.-MultUithedinU.S.A.



FREQUENCYMETERBC-906-E
(WAVEMETERBC-906-E)

ELECTROMECHANICALDESCRIPTION:(Continued)"
Accuracy:±O.5megacyclespersecond.
Input:Marconi-typeAntenna.
TemperatureRange:_13

0
F.to+1220F.

AuxiliaryFeatures:Phonejacksareprovidedforaudiomonitoringonallmodels.
MicroammeterRange:0to500microamperes.

MANUFACTURERS'ORCONTRACTORS'
PhilcoCorporation,Philadelphia,Pennsylvania~

OrderNJ.19-MPD-43;'ApproximateCost,$75.00.
No.A-IOn.

TUBECOMPLEMENT:
1TAN-lS5.

DATA:
ContractNo.W-3435-sc-13~

MedcoCompanyMfg.Dwg.

REF~RENCEDATAANDLITERATURE:
AN08-40BC906·2(MaintenanceInstructions).
TM11-2623(TechnicalManual).
TM11-1200(TechnicalManual).
TOl6-40BC906-2(MaintenanceInstructions).

SHIPPINGDATA·
No.ofVolumeOver-allWeight,
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeterBC-906-E1.9114.5121940
andaccessories.
(DomesticPacked)

BC-906-E-ElectronicsTestEquipment-



•

•

...

FREQUENCYMETERBC-906-E
(WAVEMETERBC-906-E)

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1Frequency7CAC-318208-5456-1/29-1/412-3/817.8
MeterR16-AYS-BC-906-E
BC-906-E2C1546E
(Complete)

1Antenna7CAC-045900200.218
AN-I08-ER16-PH-358-1667
(Extendable2A275-108
type)

1Calibration5-5/85-1/2
Chart

1Tube330~2341550002-1723/4
JAN-lS5

2JlS5
1TransportationWood1417-3741015.2

Case
1Instruction

Book
AN08-40BC906-22C154C/Bl

Total33.0

-ElectronicsTestEquipment-BC-906-E





(Continued)

•
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FREQUENCYMETERFR-3(XA)/U
(WAVEMETER,FR-3(XA)/U)

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-contained,precisioncalibratedcoaxialcavity oftheabsorptiontypedesignedtomeasurethefrequencyofradiofrequencysignals. Resonanceisindicatedbyadiponamicroammeterandthereadingofacalibrated dialisconvertedtofrequencybyreferencetoanindividualcalibrationchart.A crystaldemodulatorisincludedwhichprovidesameansforviewingvideosignals onasynchroscope.

RELATIONSHIPTOOTHEREQUIPMENT: SimilartoPolytechnicResearchandDevelopmentCompanyType560.
ELECTROMECHANICALDESCRIPTION: PowerSupply:103.5to126.5volts,50to1600cyclespersecond,50watts. TypeofReception:ContinuousWave,Pulsed. FrequencyRange:2400to3400megacyclespersecond.

AIRFORCENAVYARMY TYPECLASS.Development
STOCKNOS.
PROCUREMITINFO.:
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,C&N F.I.I.N.:

FUNCTIONALCLASS.NO.:2.2.3 -ElectronicsTestEquipment-FR'-3(XA)/U ThisprojectwassupportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md.-MultUithedInU.S.A.



FREQUENCYMETERFR-3(XA)/U

(WAVEMETER,FR-3(XA)/U)

ELECTROMECHANICALDESCRIPTION:(Continued)

CalibrationAccuracy:±0.2megacyclespersecondatthecalibrationtemperature

ofapproximately200C.(Anabsoluteaccuracyofapproximately±0.7megacycles

persecondismaintainedforthetemperaturerangeof_400C.to+550C.)

Loaded"Q"ofCavity:Approximately3000.

RadioFrequencyPowerRange:

PulsePower:Approximately1milliwattto25wattspeakwiththeaveragepower

notexceedingonewatt(44decibelsrange).

ContinuousWavePower:Approximately1milliwattto1watt(30decibelsrange)

withaveragepowernotexceeding1watt.

PulseAmplifierCharacteristics:

PulseWidth:1microsecondtosquare-wave.

RepetitionRate:250to10,000pulsespersecond.

OperatingAltitudeRange:Theequipmentwilloperatesatisfactorilyataltitudes

fromsealevel(29.9inchesofmercury)toapproximately10,000feetabovesea

level(20.6inchesofmercury).

MANUFACTURERS'ORCONTRACTORS'DATA:

PolytechnicResearchandDevelopmentCompany,202TilleryStreet,Brooklyn1,

NewYork;DevelopmentContractNo.W-33-038-ac-15142;ApproximateCostper

Unit,$1725.00,EstimatedCostinQuantity,Procurement$600.00;Manufacturer's

DrawingNo.D674.

TUBECOMPLEMENT:

1JAN-6AL5,1JAN-6J6,1JAN-6SJ7,1JAN-6SN7W,1JAN-6X5,IN21B(Crys­

talRectifier).

REFERENCEDATAANDLITERATURE:

Manufacturers'OperatingInstructions.

SHIPPINGDATA:

No.of
VolumeOver-allWeight

BoxesContents8rIdentification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)

HWD

FR-3(XA)jU-ElectronicsTestEquipment-



•
FREQUENCYMETERFR-3(XA)/U

(WAVEMETER,FR-3(XA)/U)

SUPPLIED'
EQUIPMENT. Quant.NameandCaseStock(USAF)Over-allWeight PerNomenclatureMatlllNumbers(Navy)Dimensions(Lbs.) Eq'pt

(Army)(inches)
HWD 1FrequencyMetal108-1/21425 Meter

FR-3(XA)/U
1PowerCord74long 1Radio

75.5 Frequencylong Cord
5Crystal3300-234137020

Rectifier
IN21B2JlN21B

2LampIndicator8800-444164
MazdaType
No.40,6-8
volts

10FuseGlass8800-361200
3AG-lBody

-ElectronicsTestEquipment-FR-3(XA)/U

•

..

•

•





..

•

FREQUENCYMETERFR-14(XW-l)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedcoaxiallinecavity oftheabsorptiontypedesignedtomeasurethefrequencyandpowerofradiofre­ quencysignalsintherangefrom3950to5850megacyclespersecond. Resonanceisindicatedbyaminimumreadingofanexternalindicatingdeviceand frequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeterdials.

RELATIONSHIPTOOTHEREQUIPMENT: Thefrequencymetermustbeusedinconjunctionwithapower-measuringand indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter. Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­ plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer. SimilartoPolytechnicResearchandDevelopmentCornpanyTypeNo.554A.

AIRFORCENAVYARMY TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:
PROCUREM'TCOG.:USAFDESIGNCOG.:USAFRome F.I.I.N.:

FUNCTIONALCLASS~NO.:2.2.3 -ElectronicsTestEquipment-FR-14(XW-O/u ThisproJect",...supportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDe•CarlL.Frederick.Bethesda.Md.-MultilithedinU.S.A.



FREQUENCYMETERFR-14(XW-l)/U

.~

ELECTROMECHANICALDESCRIPTION:

PowerSupply:Nonerequired.

FrequencyRange:3950to5850megacyclespersecond.

Accuracy:0.03%(absolute);0.0050/0relativeaccuracyoveranyadjacentbandof60

megacyclespersecond.±O.1megacyclepersecondoveranyadjacentbandof

8megacyclespersecond.Theaboveaccuraciesaremaintainedoveratempera­

turerangeof_40
0

C.to+65
0

C.witharelativehumidityupto100%.

~"oaded"Q":400to1600(Varieswithfrequency).

VoltageStandingWaveRatio:Lessthan1.3(throughoutfrequencyrange).

WaveguideTypeandDimensions:RG-49/U;2"xl".

MANUFACTURERS'ORCONTRACTORS'DATA:

PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,Brook­

lyn1,NewYork;ContractNo.W28-099-ac-142;Manufacturer'sDrawingNo.D10053;

ApproximateCostperUnit,$965.00.

TUBECOMPLEMENT:

None.

REFERENCEDATAANDLITERATURE:

Manufactur~r'sHandbookofMaintainenceInstructions.

.
Quant.NameandCaleStock(USAF)Over-alliWeight

PerNomenclatureMat'lNumberl(Navy)Dimenlionl(Lbl.)

Eq'pt(Army)(inches)
HWD

1FrequencyA1um-11-1/26-1/47-13/1615

Meterinurn

FR-14(XW-l)/U

EQUIPMENTSUPPLIED·

.
No.of

VolumeOver-allWeight

Boxe.ContentlItIdentification(Cu.Ft.)DimensionslPacked

(inches)(Lbl.)

HWD

1FrequencyMeter1.0315-1/21011-1/220

FR-14(XW-l)/U

(DomesticPacked)

FR-14(XW-l)/U-ElectronicsTestEauipment-

SHIPPINGDATA·



•
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WAVEMETER.FR-48(XW)/U

FUNCTIONALDESCRIPTION:

Aportable,generalpurpose)self-containedandpre-calibratedcoaxiallinecavity
oftheabsorptiontypedesignedtomeasurethefrequencyofradiofrequencysignals.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdeviceand
frequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeterdials.

RELATIONSHIPTOOTHEREQUIPMENT:

•

Thewavemetermustbeusedinconjunctionwithapower-measuringandindica­
tingdevicesuchasacrystaldetector.bolometer.thermistor.orbarreter.The
power.,indicatingdevicemustindicatethepowerlevelinthecoaxiallineonapower­
levelmeteroroscilloscope.Forsomepower-measuringmethods,anamplifiermay
berequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.577A.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREMITINFO.:
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.3

-ElectronicsTestEquipment-FR-48(XW)/U

ThisproJectwusupportedbytheUSAFonContractAF33(600)l8l76andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethe.d•.Md.-MultllithedInU.S.A



WAVEMETER,FR-48(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:550to1000megacyclespersecond.
Accuracy:O.03%,±0.2megacyclespersecond(absolute);±0.2megacyclesper

secondrelativeaccuracyoveranyadjacentbandof60megacyclespersecond;
±O.1megacyclepersecondrelativeaccuracyoveranyadjacentbandof8mega­
cyclespersecond.Theaboveaccuraciesaremaintainedoveratemperature
rangeof-400C.to+650C.witharelativehumidityupto100%.

'v'oltageStandingWaveRatio:Approximately1.10to1.60(Varieswithfrequency).
Loaded"a":Suchthatthebandpassathalfpowerpointsisapproximately1mega­

cyclepersecond.
Termination:UG-23B/Ucoaxialconnector.(3/8"coax).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,Brook­

lynI,NewYork;USAFDevelopmentContractNo.W28-099ac-142;Manufacturer's
DrawingNo.D12621;ApproximateCostperUnit,$700.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
ManufacturerIsHandbookofMaintenanceInstructions.
Manufacturer'sBrochure.

. Quant.NameandCaseStock(USAF)Over-alltweight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lba.)

Eq'pt(Army)(inchea)
HWD

1WavemeterAlum7-5/88-1/218-1/815
FR-48(XW)/Uinurn
(Complete)

EQUIPMENTSUPPLIED·

SHIPPINGDATA,
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Wavemeter,FR-48(XW)/U1.7511-1/2122220
(DomesticPacked)

FR-48(XW)/U-ElectronicsTestEquipment-



WAVEMETERFR-49/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedcoaxialline

cavityoftheabsorptiontypedesignedtomeasurethefrequencyofradiofrequency
signals.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringandindicat­

ingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.The
power-indicatingdevicemustindicatethepowerlevelinthecoaxiallineonapower­
levelmeteroroscilloscope.Forsomepower-measuringmethods,anamplifier
mayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.578A.
PartofRadarTestSetAN/UPM-13.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.1800-328531000
PROCUREMITINFO.:USAFExhibitNo.ENG-232
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.LI.N.:FUNCTIONALCLASS.NO.:2.2.3

-ElectronicsTestEquipment-FR-49/U

ThisprojectWASsupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.,Frederick.Bethesda.Md.-MultUithedinU.s.,A.



WAVEMETERFR-49/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:925to1700megacyclespersecond.
Accuracy:0.030/0,±0.2megacyclepersecond(absolute);±0.2megacyclepersecond

relativeaccuracyoveranyadjacentbandof60megacyclespersecond;±O.1
megacyclepersecondrelativeaccuracyoveranyadjacentbandof8megacycles
persecond.Theaboveaccuraciesaremaintainedoveratemperaturerangeof
_40

0
C.to+65

0
C.witharelativehumidityupto1000/0.

voltageStandingWaveRatio:1.10to1.45(varieswithfrequency).
Loaded"Q":825-1150(varieswithfrequency).
Termination:UG-23B/UCoaxialConnector.(3/8"coaxial).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,

BrooklynI,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Manu­
facturer'sDrawingNo.D13112;ApproximateCostperUnit,$700.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.
Manufacturer'sBrochure.

. Quant.NameandCaseStock(USAF)Over-allrweight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lb•.)

Eq'pt(Army)Cinches}
HWD

1WavemeterA1um-1800-3285310006-1/25-3/413-13/1615
FR-49/Uinum
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA:
No.ofVolumefOver-allWeight
BoxesContents&Identification(Cu.Ft.)IDimensionsPacked

Cinches)(Lbs.)
HWD

1Wavemeter,FR-49/U1.0110-1/29:1/217-1/215

(DomesticPacked)

FR-49/U-ElectronicsTestEquipment-



•
WAVEMETERFR-50(XW-l)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedcoaxiallinecavity

oftheabsorptiontypedesignedtomeasurethefrequencyandpowerofradiofre­
quencysignals.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefrequencymetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthetransmissionline
onapower-levelmeteroroscillnscope.Forsomepower-measuringmethods,an
amplifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeter
pointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.579A.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.3

-ElectronicsTestEquipment-FR-50(XW-l)/U

1111.proJectwu.upportedbytheUSAFonContractAF33(6001Z8Z76andmonitoredbyWADC.ARDC·CarlL.Frederick.Betheoda.Md.-MuitUlthedInu.s.A.



WAVEMETERFR-50{XW-1)/U

ELECTROMECHANICALDESCRIPTION:
FowerSupply:Nonerequired.
FrequencyRange:1650to2600megacyclespersecond.
Accuracy:0.03%,±O.2megacyclepersecond(absolute);±O.2megacyclepersecond

relativeaccuracyoveranyadjacentbandof60megacyclespersecond.0.1mega­
cyclepersecondrelativeaccuracyoveranyadjacentbandof8megacyclesper
second.Theaboveaccuraciesaremaintainedoveratemperaturerangeof_400

C.to+65
0

C.witharelativehumidityupto100%.
VoltageStandingWaveRatio:1.07to1.2(varieswithfrequency).
Loaded"0":2400to5500(varieswithfrequency).
Termination:UG-23B/Ucoaxialconnector(3/8").

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,Brook­

lynI,NewYork;USAFDevelopmentContractNo.W28-099-a.c-142;Manufacturer's
DrawingNo.D14236;ApproximateCostperUnit,$700.uu.

TUBEC0MPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaleStock(USAF)Over-allM'ei,ht
PerNomenclatureMat'lNumberl(Navy)Dimenlionl(Lbl.)

Eq'pt(Army)linchel)
HWD

1WavemeterAlum-11-1/46-1/49-1/415
FR-50{XW-1)/Uinum

EQUIPMENTSUPPLIED·

SHIPPINGDATA'
No.ofVolumeOver-allWeight
BoxesContents8rIdentification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1WavemeterFR-50(XW-1)/U1.l315101320
(DomesticPacked)

FR-50{XW-l)jU-ElectronicsTestEquipment-



..

•

WAVEMETERFR-5l{XW-l}/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedcoaxialline

•cavityoftheabsorptiontypedesignedtomeasurethefrequencyofradiofrequency
signals.

Resonanceisindicatedbyaminimumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringandindicat­

ingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.The
power-indicatingdevicemustindicatethepowerlevelinthetransmissionlineona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.580A.

..

..
•

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.3

-ElectronicsTestEqUlpment-FR-5l(XW-l)/U

ThllprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Betheoda.Md.-MultilithedinC.S.A.



WAVEMETERFR-51{XW-l)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:2400to3950megacyclespersecond.
Accuracy:0.030/0,:0.2megacyclepersecond(absolute);:0.2megacyclepersecond

relativeaccuracyoveranyadjacentbandof60megacyclespersecond;O.1
megacyclepersecondrelativeaccuracyoveranyadjacentbandof8megacycles
persecond.Theaboveaccuraciesaremaintainedoveratemperaturerangeof
_40

0
C.to+65

0
C.witharelativehumidityupto100%.

VoltageStandingWaveRatio:1.15to1.45(varieswithfrequency).
Loaded"Q":1670to4700(varieswithfrequency).
Termination:UG-23B/UCoaxialConnector(3/8").

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,

BrooklynI,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Manu­
facturer'sDrawingNo.D1486l;ApproximateCostperUnit,$700.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaseStock(USAF)Over-alllWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)Cinches)
HWD

IWavemeterAlum10-1/1667-9/1615
FR-5l(XW-lVUinurn

EQUIPMENTSUPPLIED'

SHIPPINGDATA:
No.ofVolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

IWavemeter,FR-51(XW-l)/U0.93141011-1/220

(DomesticPacked)

FR-51XW-I)/U-ElectronicsTestEquipment-



•

•

FREQUENCYMETERTS-33/AP

FUNCTIONALDESCRIPTION:
Aportableandself-containedradiofrequencywavemeterusedtomeasureor

checkthefrequencyofcontinuouswave,modulatedcarrierwave,orpulsed"X"
bandradartransmitters,signalgeneratorsandbeatingoscillators.Mayalsobe
usedtolndicatetransmitterpower,detectdoublemodinganderraticoperationof
magnetrons,measurerectifiedcrystalcurrentandrepellervoltageandwhenused
inconjunctionwithanoscilloscope,provideforviewingtheshapesoftransmitter
pulsesfromT/Rboxesorantennaeandmeasuringpulsedfrequenciesatlowerin­
putlevelsthanwouldbepossiblewiththeTS-33/APalone.

Resonanceisindicatedbyasharpdipinthereadingoftheresonanceindicat­
ingmeter.Micrometerheadreadingsareconvertedtofrequencyvaluesbycon­
sultingacalibratedchart.

RELATIONSHIPTOOTHEREQUIPMENT:
SupersededbyFrequency-PowerMeterTS-230/AP.

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.7CAC-979580ASO-R16-W-19503F2742-33
PROCUREM'TINFO.:USAFSpec.No.371-5028
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,ARL
F.I.I.N.:FUNCTIONALCLASS.NO.;2.2.3

-ElectronicsTestEquipm~nt-TS-33/AP

ThisprojectwusupportedbytheUSAFonContractAF33(600}Zlll76andmonitoredbyWADC.ARDC•CarlL.Frederick.Betheoda.Md.-MultUithedinU.S.A.



FREQUENCYMETERTS-33/AP

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
TypeofReception:ContinuousWave,ModulatedCarrierWave,orPulse.
FrequencyRange,Input:8700to9500megacyclespersecond.
Accuracies:±0.03l0/0;averageaccuracyinmeasuring60megacyclespersecond

differentials,±0.80/0ofdifferential.±3megacyclespersecond(absolute).±5
megacyclespersecond(relative).

PowerInput:(ContinuousWave)0.25milliwattsto0.8watts(-6to+29decibels
referenceto1milliwatt).

SignalRange,Input:Thecontinuouswaveandpulse-powerinputsforal6-micro­
amperemeter-de£1ectionwithanaveragecrystalareasfollows:Minimum-Con­
tinuousWave,0.2milliwatts(.7dbm).Pulsewave,150milliwatts(dutycycle
0.0002sec./sec.).Maximum-Continuouswave,2watts.Pulsewave,1000
watts(dutycycle0.002sec./sec.).Pulsewave,2000watts(dutycycle0.001
sec./sec.).

Sensitivity:Continuouswave0.2milliwattminimum;Pulsed2milliwatts.
Impedance,.Input:50ohms.
SignalOutput:Videosignaltotestoscilloscope.

o0
TemperatureRange:-40F.to+160F.
DirectCurrentMeterRange:0to5milliamperes;0to500volts.

MANUFACTURERS'ORCONTRACTORS'DATA:
WesternElectricCompany,NewYork,NewYork;SignalCorpsOrderNo.11925­

WF-43andNavyOrderNo.NA{s)-429;WesternElectricCodeNo.X-6l7l7A;Ap­
proximateCostperUnit,$473.00,26August1946;DesignedbyBellTelephone
Laboratories,OrderNo.768-DAY-45,17February1945,ApproximateCostper
Unit,$473.00;OrderNo.870-DAY-45,26January1945,ApproximateCostper
Unit,$473.00.

TUBECOMPLEMENT:
1JAN-lN21Bor1JAN-lN22(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
CO-AN08-35TS33-2(MaintenanceInstructions).
TOl6-35TS33-2(OperationInstructions).
TO16-55-105(SparePartsList).

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Threeinabox,Frequency3.411153767
MetersTS-33/AP,
(MoistureandFungusProofed)

TS-33/AP-ElectronicsTestEquipment-



"FREQUENCYMETERTS-33/AP

EQUIPMENTSUPPLIED:

..

01

•

•

Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

IFrequencyWood7CAC-97958091067.5
Meter,TS-33/RI6-W-1950
AP(including3F2742-33.I
twoadapters
andapick-up
cable)

IRadioFrequen-3300-2860544871-3/815/1613/16
cyAdapter
UG-112/AP2Z308-112

IRadioFrequen-3300-2860544882-1/4Idia.
cyAdapter
UG-113/AP2Z308-113

4CrystalRectifier3300-3713842300.78300.344
JAN-IN2IBlongdia.
(3spares)3HK4956-2l

4CrystalRecti-3300-234137225
HerJAN-IN23
(3spares)2JIN23

IInstruction
Book

3F2742-33/Bl
IWrench,HexSteel7900-8594905/6439/641-7/8

6R57400

-ElectronicsTestEquipment-TS-33/AP





•

•

WAVEMETERTESTSETTS-1l7/GP
(WAVEMETER,TS-1l7/GP)

FUNCTIONALDESCRIPTION:
Aportable,self-contained,absorptiontype,frequencymeterdesignedtomeas­

urethefrequencyofpulsedorcontinuouswaveoscillatorsoperatingwithinitsfre­
quencyandpowerlimits.Itmayalsobeusedforrelativefield-strengthmeasure­
mentsandfortuningupKlystronsandsimilardevices.

Resonanceisindicatedbyadirectcurrentmicroammeter.Frequencydetermina­
tionismadebyconsultingacalibratedchartfortheveeder-countersettingatreso­
nance.Them.eterfaceandsensitivitycontrolsaregraduatedforrelativepower
measurements.

RELATIONSHIPTOOTHEREQUIPMENT:
UsedtotestRadarSetssuchasAN/APN-60andAN/CPS-6B.

AIRFORCENAVYARMY
TYPECLASS.Standard
STOCKNOS.7CAC-979578R16-AN-TS-1l7/GP3F4325-117
PROCUREM'TINFO.:ArmvSpec.No.171-2223
PROCUREM'TCOG.:ArmyDESIGNCOG.:Army,ESL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.2.3

-ElectronicsTestEquipment-TS-1l7/GP

Thisproj.ctwusupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC-CarlL.Frederick.Beth..da.Md.-MultllithedinU.S.A.



WAVEMETERTESTSETTS-117/GP
(WAVEMETER)TS-117/GP)

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
TypeofReception:ContinuousWave,Pulse.
FrequencyRange,Input:2400to3400megacyclespersecond.
FrequencyRange,Output:Video:Therectifiedradiofrequencysignalmaybeviewed

onanoscilloscopeortestmeterbyconnectingtotheoutputjackofthisinstrument.
~._ccuracy:±0.5megacyclespersecond(atbeaconfrequencyof3256megacyclesper

second);±O.1%atallotherfrequencies..
CalibrationAccuracy:±3megacyclespersecond(astransmission-typemeter);±6

megacyclespersecond(asabsorption-typemeter).
PowerRange:100to1000microwatts.
Sensitivity:500microwatts.
Impedance,Input:50ohms.
Impedance,Output:Approximately90ohmstometer.
IIQII:Approximately1000to2000.

o0
TemperatureRange:-40C.to+48.8C.

MANUFACTURERS'ORCONTRACTORS'DATA:. SperryGyroscopeCompany,GreatNeck,NewYork;OrderNos.2338-MPD-45
and2538-MPD-45;Manufacturer'sTypeNo.MKS22;ApproximateCostperUnit,
$168.74;DevelopedbyESLandSperryGyroscopeCompany.

LavoieLaboratories,MatawayandFreeboldRoad,Morganville,NewJersey;
OrderNo.5040-45,19June1945;ApproximateCostperUnit,$325.00.Navy
OrderNo.49-41-SC,27October1948;ApproximateCostperUnit,$423.00.Office
ofChiefofSignalCorps;OrderNo.49-7189,11March1949;ApproximateCostper
Unit,$423.00.

TUBECOMPLEMENT:
1JAN-lN2lB(CrystalRectifier).

REFERENCEDATAANDLITERATURE:
TM11-2538andCl(TechnicalManual).
TOl6-35TS117-3(MaintenanceInstructions).
TO16-35TS117-5(InstructionBook).
SIG7-TS-117/GP(SparePartsList).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1WavemeterTestSet,0.691012109.5

TS-1l7/GP,andaccessories.
(PackedinWaterResistant
!Carton)

TS-1l7/GP-ElectronicsTestEquipment-
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WAVEMETERTESTSETTS-1l7/GP
(WAVEMETER)TS-117/GP}

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat

l
1Numbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1WavemeterMetal7CAC-9795784-3/45-7/82-3/43.36
TestSetRlb-AN-T8-117;tP
TS-117/GP3F4325-117

1Carrying6-17485-3/43.51
Case
Including:

1Cable,with7CAC-170265-2923
Type"N"Fit-long
tingsCG-183/U1F4S3-1.23

1Adapter8850-1087401-3/413/16
UG-57/Ulongdia.

2Z7390-57
1Adapter3300-2860545051-357645/8

UG-131/Ulongdia.
2Z308-131

1Directive7CAC-0451402-578220.2
Antenna
AS-23/AP2A264-23

1Tube,Type3300-234137020
1N2lB

2J1N21B

-ElectronicsTestEquipment-TS-117/GP
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2.3TRANSMISSIONTYPEFREQUENCYMETERS



FREQUENCYMETERFR-63/U

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Thecircuitconsistsofaninputamplifierfollowedbyaseries

ofclippingandlimitingamplifiers,andafrequencyindicatingcircuitcomposed
ofacapacitor,adiode,andaDCmicroammeter.Theclippersandlimiterscon­
verttheinputsignaltoasquarewaveform.

PowerSupply:105to125voltsor210to250volts,AC,50to60cyclespersecond,
singlephase,50watts.

FrequencyRange:25to60,000cyclespersecondinsixranges.Fullscalevalues
are200,600,2000,6000,20,000,60,000cyclespersecond.
InputVoltage:0.25to150volts.
InputResistance:500,000ohmsforallranges.Onesideisgrounded.
InputWaveform:Readingsareindependentofwaveformaslongasdissymmetryof

positiveandnegativeportionsofthewaveislessthan8:1.
Accuracy:±2%offullscale+2cyclespersecond),forallranges.Whenoperating

onthe60,000cyclepersecondrange,withlessthan0.5voltinput,theaccuracy
becomes±3%offullscale.

Mounting:Standard19inchrelayrackpanel;walnutendframesareavailableto
converttotablemountingatextracost.

MANUFACTURERS'
GeneralRadioCompany,

$285.00.October1951.

ORCONTRACTORS'DATA:
Cambridge,Massachusetts;ApproximateCostperUnit.

TUBECOMPLEMENT:
1JAN-6H6,1JAN-6V6,2JAN-6SJ7,1JAN-6SQ7,1JAN-6SN7-GT,1JAN-OA3/

VR-75,1JAN-6X5,1JAN-6J5,1Amperite-3-4.

REFERENCEDATAANDLITERATURE:

.
Quant.NameandCaseStock(USAF)Over-alllWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lb•.)

Eq'pt(Army)(inches)
HWD

1FrequencySteel5-1/41911-1/419.5
Meter,FR-63/U

EQUIPMENTSUPPLIED·

SHIPPINGDATA·
No.ofVolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

FR-63,U-ElectronicsTestEquipment-
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FREQUENCYMETERFR-9/U
(WAVEMETERFR-9/U)

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityofthetransmissiontypedesignedtomeasurethefrequencyofradio
frequencysignals.

Resonanceisindicatedbyamaximumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefrequencymetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.555B.

AIRFORCENAVYARMY
TYPECLASS.Sub-Standard

STOCKNOS.
PROCUREMITINFO.:USAFDWIl.No.1330ExhibitNo.WLEN-2088,WatsonLab.
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.2

-ElectronicsTestEquipment-FR-9/U

ThlaprojectwaeaupportedbytheUSAFonConlraclAF33(600)Z8Z76andmonitoredbyWADC,ARnC-CarlL.Frederick.Bethesda.Md.-MultllilhedinII.S.A.



FREQUENCYMETERFR-9/U
(WAVEMETERFR-9/U)

ELECTROMECHANICALDESCRIPTION:
FrequencyRange:5850to7050megacyclespersecond.
PowerSupply:Nonerequired.
WaveguideTypeandDimensions:RG-50/U,1-1/2"x3/4".
Accuracy:±0.03"!o(absolute);:to.005%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±O.lmegacyclepersecondoveranyadjacentbandof
8megacyclespersecond..

Theaboveaccuraciesaremaintainedoveratemperaturerangeof-400C.to
+65

0
C.witharelativehumidityupto100%.

Loaded"Q":6,950to14,500.(Varieswithfrequency).
InsertionLoss:6.7to10.6decibels.(Varieswithfrequency).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,202TilleryStreet,Brooklyn1,

NewYork;ContractNo.W-28099-ac-142;ApproximateCostperUnit,$1000.00.

TUBECOMPLEMENT:
None.

REFERENCE.DATAANDLITERATURE:
ManufacturersIHandbookofMaintenanceInstructions.

- Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)finches)
HWD

1FrequencyAlum-10-1/46-1/47-13/1615
Meter,FR-9/Uinum
(Complete)

1CaseAlum-
CY-788/Uinum

EQUIPMENTSUPPLIED-

SHIPPINGDATA-
No.ofVolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

1FrequencyMeter,FR-9/U,0.9714101220

(DomesticPacked)

FR-9/U-Elec'tronicsTestEquipment-



..

..

FREQUENCYMETERFR-IO(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityofthetransmissiontypedesignedtomeasurethefrequencyofradiofre­
quencysignalsintherangefrom7050to8200megacyclespersecond.

Resonanceisindicatedbyamaximumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefrequencymetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermaybe'requiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.556B.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS•
PROCUREM'TINFO.:USAFDwg.No.1330
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.2.

-ElectronicsTestEquipment-FR-10(XW)/U

ThisproiectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethe.da.Md.-MultllithedinU.S.A



FREQUENCYMETERFR-IO(XW)/Ur

ELECTROMECHANICALDESCRIPTION:
PowerSupply:None.
FrequencyRange:7050to8200megacyclespersecond.
Accuracy:±O.03%(absolute);±O.005%,relativeaccuracyoveranyadjacentband

of60m.egacyclespersecond;±O.1megacyclepersecondoveranyadjacentband
of8megacyclespersecond.

o
Theaboveaccuraciesaremaintainedatatemperaturerangeof-40C.to

+65
0

C.witharelativehumidityupto100%.
WaveguideTypeandDimensions:RG-50/U;1-1/2"x3/4".
Loaded"0":7100to12,300(varieswithfrequency).
InsertionLoss:5.8to8.3decibels(varieswithfrequency).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,

Brooklyn1,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Approxi­
mateCostperUnit,$1000.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)Cinches)
HWD

1FrequencyAlum-9-13/166-1/47-3/415
Meterinurn
FR-I0(XW)/U
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA'
No.ofVolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

1FrequencyMeter,FR-lqXW)/U0.913-1/21011-1/220
(DomesticPacked)

FR-1O(XW)!U-ElectronicsTestEquipment-
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FREQUENCVMETERFR-ll(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityofthetransmissiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom7050to8200megacyclespersecond.

Resonanceisindicatedbyamaximumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefrequencymetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompany':fypeNo.557B.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREMITINFO.:USAFDwg.No.1330
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.;2.3.2

-ElectronicsTestEquipment-FR-ll(XW)/U

ThisprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC-CarlL.Frederick,Bethesda,Md.-MultllithedinU.S.A.



FREQUENCYMETERFR-11(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:7050to8200megacyclespersecond.
Accuracy:±O.03%(absolute);±O.005%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±O.lmegacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

o
Theaboveaccuraciesaremaintainedoveratemperaturerangeof-40C.to

+65
0

C.witharelativehumidityupto100%.
WaveguideTypeandDimensions:RG-51/U;1-1/4"x5/8".
Loaded"Q":6200to12,500(varieswithfrequency).
InsertionLoss:7.6to10.0decibels(varieswithfrequency).

MANUFACTURERS'ORCONTRACTORS'
PolytechnicResearchandDevelopmentCompany,

Brooklyn1,NewYork;USAFDevelopmentContractNo.
mateCostperUnit,$1000.00.

DATA:
Inc.,202TilleryStreet,
W28-099-ac-142;Approxi-

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumber.(Navy)Dimensions(Lb•.)

Eq'pt(Army)(inches)
HWD

1FrequencyAlum-9-11/166-1/47-3/415
Meterinurn
FR-l1(XW)/U
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeter,0.913-1/21011-1/220
FR-ll(XW)/U.
(DomesticPacked).

FR-ll(XW)/U-ElectronicsTestEquipment-



•

FREQUENCYMETERFR-12(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencyzneas­

uringcavityofthetransznissiontypedesignedtozneasurethefrequencyofradio
frequencysignalsintherangefrozn8200to10,000znegacyclespersecond.

Resonanceisindicatedbyaznaxiznuznreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinznegacyclespersecondfroznthefrequencyzneter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefrequencyzneterznustbeusedinconjunctionwithapower-zneasuringand

indicatingdevicesuchasacrystaldetector,bolozneter,therznistor,orbarretter.
Thepower-indicatingdeviceznustindicatethepowerlevelinthe-waveguideona
power-levelzneteroroscilloscope.Forsoznepower-zneasuringznethods,anazn­
plifierznayberequiredtoaznplifythesignalsufficientlytodeflectthezneterpointer.

SiznilartoPolytechnicResearchandDevelopznentCoznpanyTypeNo.558B.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:USAFDwaNo1330
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rozne
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.2

-ElectronicsTestEquipznent-FR-l2(XW)/U

ThisprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC-CarlL.Frederick,Bethesda,Md.-MultilithedinU.S.A



FREQUENCYMETERFR-12(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:8200to10,000megacyclespersecond.
Accuracy:±0.03%(absolute);±O.005%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±O.lmegacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

o Theaboveaccuraciesaremaintainedoveratemperaturerangeof-40C.to
+65

0
C.witharelativehumidityupto100%.

WaveguideTypeandDimensions:RG-51/U;1-1/4"x5/8".
Loaded"Q":7700to13,800(varieswithfrequency).
InsertionLoss:6.6to8.5decibels(varieswithfrequency).

MANUFACTURERSIORCONTRACTORS'
PolytechnicResearchandDevelopmentCom.pany,

Brooklyn1,NewYork;USAFDevelopm.entContractNo.
m.ateCostperUnit,$1000.00.

DATA:
Inc.,202TilleryStreet,
W28-099-ac-142;Approxi-

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

.
Quant.NameandCaseStock(USAF)Over-alllWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyAlum-9-1/86-1/47-3/1615
Meterinurn
FR-12(XW)/U
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA'
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeter0.8313101120
FR-12(XW)/U
(DomesticPacked)

FR-12XW)/U-ElectronicsTestEquipment-
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FREQUENC'{METERFR-l3(XW}/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityofthetransmissiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom8200to10,000megacyclespersecond.

Resonanceisindicatedbyamaximumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefrequencymetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.559B.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:USAFDwg.No.1330
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.2

-ElectronicsTestEquipment-FR-13(XW)/U

ThisprojectwassupportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC-C..rlL.Frederick.Bethesda.Md.-MultilithedinU.S.A.



FREQUENCYMETERFR-13(XW}/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:8200to10,000megacyclespersecond.
Accuracy:::1:0.030/0(absolute);::1:0.005%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;::1:0.1megacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

o
Theaboveaccuraciesaremaintainedoveratemperaturerangeof-40C.to

+65
0

C.witharealtivehumidityupto100%.
WaveguideTypeandDimensions:RG-52/U;I"x1/2".
Loaded"Q":6000to11,500(varieswithfrequency).
InsertionLoss:5.0to7.4decibels(varieswithfrequency).

MANUFACTURERS'ORCONTRACTORS'
PolytechnicResearchandDevelopmentCompany,

Brooklyn1,NewYork;USAFDevelopmentContractNo.
mateCostperUnit,$1000.00.

DATA:
Inc.,202TilleryStreet,
W28-099-ac-142;Approxi-

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaseStock(USAF)Over-allrNeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyAlum-8-3/467-1/815
Meterinurn
FR-13(XW)/U
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA:
No.ofVolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

1FrequencyMeter0.812-1/2101120
FR-13(XW)/U
(DomesticPacked).

FR-13XW)/U-ElectronicsTestEquipment-
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WAVEMETERFR-22{XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencyIneas­

uringcavityofthetransInissiontypedesignedtoIneasurethefrequencyofradio
frequencysignalsintherangefroIn15,000to18,000Inegacyclespersecond.

ResonanceisindicatedbyaInaxiInuInreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinInegacyclespersecondfroInthefrequencyIneter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
ThewaveIneterInustbeusedinconjunctionwithapower-Ineasuringand

indicatingdevicesuchasacrystaldetector,boloIneter,therInistor,orbarretter.
Thepower-indicatingdeviceInustindicatethepowerlevelinthewaveguideona
power-levelIneteroroscilloscope.ForSOInepower-IneasuringInethods,anaIn­
plifierInayberequiredtoaInplifythesignalsufficientlytodeflecttheIneterpointer.

SiInilartoPolytechnicResearchandDevelopInentCOInpanyTypeNo.567B.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREMITINFO.:USAFDWR.No.1606
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.2

-ElectronicsTestEquipment-FR-22(XW)/U

'Ihlaprojectwe••"pportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Betheoda.Md.-MultllithedInU.S.A.



WAVEMETERFR-22(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:IS.000to18.000megacyclespersecond.
Accuracy:::t:0.060/0(absolute);::t:0.01%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;::t:O.OSmegacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

Theaboveaccuraciesaremaintainedoveratemperaturerangeof_40
0

C.to
+6S

o
C.witharelativehumidityupto100%.

WaveguideTypeandDimensions:RG-I07/U;0.622"x0.311".
Loaded"0":6200to11.100(varieswithfrequency).
InsertionLoss:6.0to10decibels(varieswithfrequency).

MANUFACTURERS'ORCONTRACTORS'
PolytechnicResearchandDevelopmentCompany.

Brooklyn1,NewYork;USAFDevelopmentContractNo.
mateCostperUnit.$1000.00.

DATA:
Inc.,202TilleryStreet,
W28-099-ac-142;Approxi-

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaseStock(USAF)Over-allr,veight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)Cinches)
HWD

1WavemeterAlum-9S-3/87-S/8IS
FR-22(XW)/Uinum
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA,
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Wavemeter.FR-22(XW)/U0.7813911-1/220
(DomesticPacked)

FR-2ZXW)/U-Electronic5TestEquipment-
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WAVEMETERFR-23(XW)/U

•

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityofthetransmissiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom10,000to12,400megacyclespersecond.

Resonanceisindicatedbyamaximumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.565B.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:USAFDwg.No.1606
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.2

-ElectronicsTestEquipment-FR-23(XW)/U

Thi.projectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md.-MultUithedinU.S.A.



WAVEMETERFR-23(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:10.000to12.400rn.egacyclespersecond.
Accuracy:±0.060/0(absolute);±O.01%relativeaccuracyoveranyadjacentbandof

60rn.egacyclespersecond;±O.5rn.egacyclepersecondoveranyadjacentbandof
8rn.egacyclespersecond.

o
Theaboveaccuraciesarern.aintainedoveratern.peraturerangeof-40C.to

+6S
o

C.witharelativehurn.idityupto1000/0.
WaveguideTypeandDirn.ensions:RG-S2/U;1"x1/2".
LoadedIIQII:4760to10.180(varieswithfrequency).
InsertionLoss:4.0to6.9decibels(varieswithfrequency).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDeveloprn.entCorn.pany.Inc..202TilleryStreet.

Brooklyn1.NewYork;USAFDeveloprn.entContractNo.W28-099-ac-142;Approxi­
rn.ateCostperUnit.$1000.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaseStock(USAF)Over-all:Weight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lba.)

Eq'pt(Army)(inche.)
HWD

1Wavern.eterAlurn.-8-3/8S6IS
FR-23(XW)/Uinurn.
(Corn.plete)

EQUIPMENTSUPPLIED·

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

IWavern.eter.FR-23(XW)/U0.631291020
(Dorn.esticPacked)

FR-23(XW)/U-ElectronicsTestEquipment-



•.

'.
•

WAVEMETERFR-24(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityofthetransmissiontypedp-signedtomeasurethefrequencyofradio
frequencysignalsintherangefrom12,400to15,000megacyclespersecond.

Resonanceisindicatedbyamaximumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-nlt:a.suringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.566B.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:USAFDwg.No.1606
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.2

-ElectronicsTestEquipment-FR-24(XW)jU

ThisprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-Co.r!L.Frederick.Betheodo..Md.-MultillthedInU.S.A.



WAVEMETERFR-24(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:12,400to15,000megacyclespersecond.
Accuracy:±0.060/0(absolute);±J.010/0relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±O.5megacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

Theaboveaccuraciesaremaintainedoveratemperaturerangeof_40
0

C.to
+65

0
C.witharelativehumidityupto1000/0.

WaveguideTypeandDimensions:RG-l07/U;0.622"x0.311".
LoadedIlQ":3700to9000(varieswithfrequency).
InsertionLoss:5.2to7.0decibels(varieswithfrequency).

MANUFACTURERS'ORCONTRACTORS'
PolytechnicResearchandDevelopmentCompany,

BrooklynI,NewYork;USAFDevelopmentContractNo.
mateCostperUnit,$1000.00.

DATA:
Inc.,202TilleryStreet,
W28-099-ac-142;Approxi-

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)Cinches)
HWD

1WavemeterAlum-8-1/85-3/46-5/815
FR-24(XW)/Uinurn
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Wavemeter,FR-24(XW)/U0.69129-1/210-1/220
(DomesticPacked)

FR-24XW)/U-ElectronicsTestEquipment-



..

•...

•

WAVEMETERFR-25(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityofthetransmissiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom18,000to22,000megacyclespersecond.

Resonanceisindicatedbyamaximumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.568B.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREMITINFO.:USAFDwg.No.1606
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.r.I.N.:FUNCTIONALCLASS.NO.;2.3.2

-ElectronicsTestEquipment-FR-25(XW)/U

Thl.projectwas.upportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC-CarlL.Frederick,Bethe.da,Md.-Multilith.dinG.SoA.



WAVEMETERFR-25(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:18,000to22,000megacyclespersecond.
Accuracy:±O.l%(absolute);±O.015%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±l.0megacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

o
Theaboveaccuraciesaremaintainedoveratemperaturerangeof-40C.to

+65
0

C.witharelativehumidityupto100%.
WaveguideTypeandDimensions:RG-66/U;0.420"x0.170".
Loaded"QII:4600to8000(varieswithfrequency).
InsertionLoss:5.1to9.2decibels(varieswithfrequency).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202Tillt::i."yStreet,

BrooklynI,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Approxi­
mateCostperUnit,$1000.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions~

. Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1WavemeterAlum-8-3/45-3/87-3/815
FR-25(XW)/Uinurn
(Complete)

EQUIPMENTSUPPLIED,

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&:Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Wavemeter,FR-25(XW)/U0.812-1/2101120
(DomesticPacked)

FR-25XW)/U-ElectronicsTestEquipment-

J



..

..

•.

..

..

WAVEMETERFR-26(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityofthetransmissiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom.22,000to26,500megacyclespersecond.

Resonanceisindicatedbyamaximumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencym.eter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavem.etermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.569B.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS•
PROCUREMITINFO.:USAFDWILNo.1606
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.2

-ElectronicsTestEquipment-FR-26(XW)/U

ThisprojectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC-CarlL.Frederick.Bethesda,Md.-MultilithedinU.S.A.



WAVEMETERFR-26(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:22,000to26,500megacyclespersecond.
Accuracy:±O.1%(absolute);±O.015%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±l.0megacyclepersecondoveranyadjacentbandof
8megacyclespersecond.

Theaboveaccuraciesaremaintainedoveratemperaturerangeof_40
0

C.to
o

+65C.witharelativehumidityupto100%.
'IiaveguideTypeandDimensions:RG-66/U;0.420"x0.170".
Loaded"0":2100to4150(varieswithfrequency).
InsertionLoss:2.5to5.7decibels(varieswithfrequency).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,

Brooklyn1,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Approxi­
mateCostperUnit,$1000.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lb•.)

Eq'pt(Army)(inches)
HWD

1WavemeterAlum8-1/257-1/415
FR-26(XW)/Uinurn
(Complete)

EQUIPMENTSUPPLIED·

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Wavemeter,FR-26(XW)/U0.7212-1/291120
(DomesticPacked)

FR-26(XW)Iu-ElectronicsTestEquipment-



..WAVEMETERFR-27(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas­

uringcavityofthetransmissiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom26,500to32,000megacyclespersecond.

Resonanceisindicatedbyamaximumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.570B.

•

..

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREMITINFO.:USAFDwg.No.1606
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.2

-ElectronicsTestEquipment-FR-27(XW)jU

'IbisprojectwaaaupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,ARDC-CarlL.Frederick.Betheada,Md.-MultllithedinU.S.A.



WAVEMETSRFR-27(XW)/U

ELEC'T'.':t0MECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:26,500to32,000IIlegacyclespersecond.
Accuracy:±O.150/0(absolute);±O.02%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±2.0IIlegacyclespersecondoveranyadjacentbandof
8IIlegacyclespersecond.

TheaboveaccuraciesareIIlaintainedoveratemperaturerangeof_40
0

C.to
+-65

0
C.witharelativehumidityupto100%.

veguideTypeandDiIIlensions:RG-96/U;0.280"x0.140".
Luaded"Q":2650to5400(varieswithfrequency).
InsertionLoss:3.7to9.0decibels(varieswithfrequency).

MANUFACTURERS'ORCONTRACTORS'
PolytechnicResearchandDevelopIIlentCompany,

Brooklyn1,NewYork;USAFDevelopIIlentContractNo.
IIlateCostperUnit,$1000.00.

DATA:
Inc.,202TilleryStreet,
W28-099-ac-142;Approxi-

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

.
Quant.NameandCaseStock(USAF)Over-alllWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lba.)

Eq'pt(Army)Cinches)
HWD

1WaveIIleterAluIIl8-5/85-1/27-3/1615
FR-27(XW)/UinuIIl
(COIIlplete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1WaveIIleter,FR-27(XW)/U0.7212-1/29-1/21120
(DoIIlesticPacked)

FR-27(XW)jU-ElectronicsTestEquipment-



WAVEMETERFR-28(XW)/U

..

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedfrequencymeas-

__uringcavityofthetransmissiontypedesignedtomeasurethefrequencyofradio
frequencysignalsintherangefrom32,000to39,000megacyclespersecond.

Resonanceisindicatedbyamaximumreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-xneasuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.571B.

•

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:USAFDwg.No.1606
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.2

-ElectronicsTestEquipment-FR-28(XW)/U

ThisprojectW&8supportedbytheUSAFonContractAF33(600)28Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Betheoda.Md.-MultUlthedInU.S.A.



WAVEMETERFR-28(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:32,000to39,000megacyclespersecond.
Accuracy:±O.15%(absolute);±O.02%relativeaccuracyoveranyadjacentbandof

60megacyclespersecond;±2.0megacyclespersecondoveranyadjacentbandof
8megacyclespersecond.

Theaboveaccuraciesaremaintainedoveratemperaturerangeof_40
0

C.to
+65

0
C.witharelativehumidityupto1000/0.

W<~\TeguideTypeandDimensions:RG-96/U;0.280"x0.140".
Loaded"Q":1370to3700(varieswithfrequency).
InsertionLoss:3.0to6.9decibels(varieswithfr~quency).

MANUFACTURERS'ORCONTRACTORS'
PolytechnicResearchandDevelopmentCompany,

BrooklynI,NewYork;USAFDevelopmentContractNo.
mateCostperUnit,$1000.00.

DATA:
Inc.,202TilleryStreet,
W28-099-ac-142;Approxi-

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaseStock(USAF)Over-all~eilht
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)Cinche.)
HWD

1WavemeterA1um-8-9/164-1/26-3/1615
FR-28(XW)/Uinurn
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents8rIdentification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Wavemeter,FR-28(XW)/U0.6112-1/28-1/21020
(DomesticPacked)

FR-281XW)/U-ElectronicsTestEquipment-



"

•

•

FREQUENCYMETERFR-8(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandprecalibratedcoaxiallinecavity

ofthetransmissiontypedesignedtomeasurethefrequencyofradiofrequencysig­
nals.

Resonanceisindicatedbyapeakreadingofanexternalindicatingdeviceandfre­
quencyisreaddirectlyinmegacyclespersecondfromthefrequencymeterdials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefrequencymetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchas.acrystaldetector,bolometer,thermistor,orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthewaveguideona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.554B.
(Continued)

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.3

-ElectronicsTestEquipment-FR-8(XW)jU

ThisprDjectwassupportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.Bethesda.Md.-MultilithedinU.S.A.



FREQUENCYMETERFR-8(XW)jU

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:3950to5850megacyclespersecond.
Accuracy:0.03%(absolute);0.005%relativeaccuracyoveranyadjacentbandof60

megacyclespersecond;0.1megacyclepersecondrelativeaccuracyoverany
adjacentbandof8megacyclespersecond.Theaboveaccuraciesaremaintained
overatemperaturerangeor-40

0
C.to+65

0
C.witharelativehumidityupto1000/4.

InsertionLoss:5.2to14.0decibels(varieswithfrequency).
Loaded"0":680to1450(varieswithfrequency).
WaveguideTypeandDimensions:RG-49/U,2"xl".

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,Brook­

lyn1,NewYork;USAFDevelopmentContractNo.W28-099-ac-142,8May1946;
Manufacturer'sDrawingNo.D10290;ApproximateCostperUnit,$965.00.

TUBEC0MPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturers'HandbookofMaintenanceInstructions.

. Quant.NameandCaseStock(USAF)Over-alllWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)Cinche.l
HWD

1FrequencyAlum-11-1/26-7/88-7/815
Meterinurn
FR-8(XW)/U
(Complete)

EQUIPMENTSUPPLIED,

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeter,FR-8(XW);t1.0815-1/2111220
(DomesticPacked)

FR-8(XW)/U-ElectronicsTestEquipment-



WAVEMETERFR-52(XW)/U
..

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedcoaxialline

"cavityoftheabsorptiontypedesignedtomeasurethefrequencyofradiofrequency
signals.

Resonanceisindicatedbyapeakreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapowermeasuringandindicat­

ingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.The
power-indicatingdevicemustindicatethepowerlevelinthecoaxiallineonapower­
levelmeteroroscilloscope.Forsomepower-measuringmethods,anamplifier
mayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.577B.

..

\

AIRFO~CENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREMITINFO.:
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.3

-ElectronicsTestEquipment-FR-5Z(XW)/U

Thl.projectw....upportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC-CarlL.Frederick.J\,-oh••da,Md.-MultillthedInU.S.A.



WAVEMETERFR-52(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:550to1000megacyclespersecond.
Accuracy:0.03%,±0.2megacyclepersecond(absolute);±0.2megacyclepersecond

relativeaccuracyoveranyadjacentbandof60megacyclespersecond;±O.1
megacyclepersecondrelativeaccuracyoveranyadjacentbandof8megacycles
persecond.Theaboveaccuraciesaremaintainedoveratemperaturerangeof
_40

0
C.to+65

0
C.witharelativehumidityuptoJ.OO%.

InsertionLoss:Approximately3.5to5decibels(varieswithfrequency).
Loaded"Q":Suchthatthebandpassathalfpowerpointsisapproximatelyhnega­

cyclepersecond.
Termination:UG-23B/UCoaxialConnector.(3/8").

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,

BrooklynI,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Manu­
facturer'sDrawingNo.DI00l2;ApproximateCostperUnit,$700.00.

TUBE
None.

COMPLEMENT:

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.
Manufacturer'sBrochure.

.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1WavemeterAlum-6-5/88-3/418-3/1615
FR-52(XW)/Uinurn
(Complete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA'
No.ofVolumeOver-allWeight

BoxesContents&:Identification(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

1Wavemeter,FR-52(XW)/U1.6710-1/212-1/22220
(DomesticPacked)

FR-52XW)/U-ElectronicsTestEquipment-h



•

••

.,

..

WAVEMETERFR-53(XW)jU

FUNCTIONALDESCRIPTION:
Aportable.generalpurpose.self-contained.andpre-calibratedcoaxialline

cavityinstrumentofthetransmissiontypedesignedtomeasurethefrequencyand
powerofradiofrequencysignals.

Resonanceisindicatedbyapeakreadingofanexternalindicatingdeviceandfre­
quencyisreaddirectlyinmegacyclespersecondfromthefrequencymeterdials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thefrequencymetermustbeusedinconjunctionwithapower-measuringand

indicatingdevicesuchasacrystaldetector.bolometer.thermistor.orbarretter.
Thepower-indicatingdevicemustindicatethepowerlevelinthecoaxiallineona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods.anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.578B.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF·Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.3

-ElectronicsTestEquipment-FR-53(XW)/U

Thisproject""&1supportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC,AROC-CorlL.Frederick.Bethesda.Md.-Multilitheriinl·.S.A.



WAVEMETERFR-53(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:950to1700megacyclespersecond.
Accuracy:0.03%,±0.2megacyclepersecond(absolute);±0.2megacyclepersecond

relativeaccuracyoveranyadjacentbandof60megacyclespersecond;±O.l
megacyclepersecondrelativeaccuracyoveranyadjacentbandof8megacycles
persecond.Theaboveaccuraciesaremaintainedoveratemperaturerangeof
:40

0
C.to+65

0
C.witharelativehumidityupto1000/0.

Ins~rtionLoss:2.1to8.0decibels(varieswithfrequency).
Loaded"Q":850to1150(varieswithfrequency).
Tennination:UG-23B/UCoaxialConnector(3/8

11
).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,

BrooklynI,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Manu­
facturer'sDrawingNo.DI0727;ApproximateCostperUnit,$700.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.

. Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inche.)
HWD

1WavemeterAlum6-5/861415
FR-53(XW)/Uinurn
(Complete)

EQUIPMENTSUPPLIED'

.
No.ofVolumeOver-allWeight
BoxesContentsIrIdentification(Cu.Ft.)Dimension.!packed

(inches)(Lbs.)
HWD

1Wavemeter,FR-53(XW)/U1.2110-1/2102020
(DomesticPacked)

FR-53(XW)Iu-ElectronicsTestEQuipment-

SHIPPINGDATA'
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WAVEMETERFR-54(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedcoaxialline

cavityofthetransmissiontypedesignedtomeasurethefrequencyofradiofrequency
signals.

Resonanceisindicatedbyapeakreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringandindicat­

ingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.The
power-indicatingdevicemustindicatethepowerlevelinthetransmissionlineona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anam­
plifiermayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

SimilartoPolytechnicResearchandDevelopmentCompanyTypeNo.579B.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS•
PROCUREM'TINFO.:
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.3

-ElectronicsTestEquipment-FR-54(XW)/U

ThllprojectweIlupportedbytheUSAFonContractAF3HbOO)Z8Z7bendmonitoredbyWADC.ARDC-CarlL.Frederick.Beth••da.Md.-MultUlthedInU.S.A.



WAVEM~TERFR-54(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:1600to2600megacyclespersecond.
Accuracy:0.03%,%0.2tnegacyclepersecond(absolute);:0.2megacyclepersecond

relativeaccuracyoveranyadjacentbandof60megacyclespersecond;:0.1
tnegacyc1epersecondrealtiveaccuracyoveranyadjacentbandof8tnegacycles
persecond.Theaboveaccuraciesaremaintainedoveratemperaturerangeof
.40

0
C.to+65

0
C.witharelativehumidityupto1000/0.

,~rtionLoss:5.5to7.8decibels(varieswithfrequency).
i..",aded"0":1300to1800(varieswithfrequency).
Tertnination:UG-23B/UCoaxialConnector.(3/8"coaxial).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,

Brooklyn1,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Manu­
facturer'sDrawingNo.D14155;ApproximateCostperUnit,$700.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
Manufacturer'sHandbookofMaintenanceInstructions.
Manufacturer'sBrochure.

. Quant.NameandCaseStock,(USAF)Over-allWeight
PerNomenclatureMat'lNumber.(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inchea)
HWD

1WavetneterA1um-11-1/46-1/49-1/415
FR-54(XW}/Uinurn
(COtnplete)

EQUIPMENTSUPPLIED'

SHIPPINGDATA:
No.ofVolumeOver-allWeight

BoxesContents&Identification·(Cu.Ft.)DimensionsPacked
(inches)(Lbs.)

HWD

1Wavetneter,FR-54(XW}/U1.0514101320
(DotnesticPacked)

FR-5~XW)/U-ElectronicsTestEquipment-



WAVEMETERFR-55(XW)/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedandpre-calibratedcoaxialline

:'cavityofthetransmissiontypedesignedtomeasurethefrequencyofradiofrequency
signalsintherangefrom2400to3950megacyclespersecond.

Resonanceisindicatedbyapeakreadingofanexternalindicatingdevice
andfrequencyisreaddirectlyinmegacyclespersecondfromthefrequencymeter
dials.

RELATIONSHIPTOOTHEREQUIPMENT:
Thewavemetermustbeusedinconjunctionwithapower-measuringandindicat­

ingdevicesuchasacrystaldetector,bolometer,thermistor,orbarretter.The
power-indicatingdevicemustindicatethepowerlevelinthetransmissionlineona
power-levelmeteroroscilloscope.Forsomepower-measuringmethods,anamplifier
mayberequiredtoamplifythesignalsufficientlytodeflectthemeterpointer.

Sim.ilartoPolytechnicResearchandDevelopmentCompanyTypeNo.580B.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,Rome
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.3

-ElectronicsTestEquipment-FR-55(XW)/U

ThisprojectwassupportedbytheUSAFonContractAFH(bOO)l8l76sndmonitoredbyWADC.ARDC-CarlL,Frederick,Betheoda.Md.-MultllithedinU.S.A.



WAVEMETERFR-55(XW)/U

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:2400to3950megacyclespersecond.
Accuracy:0.03%,±0.2megacyclepersecond(absolute);±0.2megacyclepersecond

relativeaccuracyoveranyadjacentbandof60megacyclespersecond;O.1
megacyclepersecondrelativeaccuracyoveranyadjacentbandof8megacycles
persecond.Theaboveaccuraciesaremaintainedoveratemperaturerangeof
_40

0
C.to+6S

o
C.witharelativehumidityupto100%.

h.=.ertionLoss:6to9.8decibels(varieswithfrequency).
LoadedI1QI1:1600to3140(varieswithfrequency).
Termination:UG-23B/UCoaxialConnector(3/8

11
).

MANUFACTURERS'ORCONTRACTORS'DATA:
PolytechnicResearchandDevelopmentCompany,Inc.,202TilleryStreet,

Brooklyn1,NewYork;USAFDevelopmentContractNo.W28-099-ac-142;Manu­
facturer'sDrawingNo.D146S1;ApproximateCostperUnit,$700.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
ManufacturersIHandbookofMaintenanceInstructions.

.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenc1atureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inchesl
HWD

1WavemeterA1um-1067-9/10IS

FR-SS(XW)/Uinurn
(Complete)

EQUIPMENTSUPPLIED·

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents8£Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1Wavemeter,FR-SS(XW)/U0.93141011-1/220
(DomesticPacked)

FR-S5XW)/U-ElectronicsTestEquipment-
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FREQUENCYMETERTS-69A/AP
(WAVEMETERTS-69A/AP)

CALIBRATIONCHARTS

PHONEJACKCAP

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,self-containedfrequencymeterofthetransmission

typedesignedtomeasurethefrequencyofcontinuouswaveormodulatedcarrier
waveradartransmitters.

Resonanceisindicatedbyadirectcurrentmicroammeter.Frequencyisthen
readfromaVeeder-Rootcounterdialpositionandassociatedcharts.

RELATIONSHIPTOOTHEREQUIPMENT:
TS-69A/APisthesameasTS-69/APexceptformechanicalconstruction.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
TypeofReception:ContinuousWave,ModulatedCarrierWave.
FrequencyRange:350to1000megacyclespersecond.
VoltageInput:25millivoltsatantennaconnector(minimum).

(Continued)

.>

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.1690-327878748F16-W47066-11l63F4325-69A
PROCUREMITINFO.:
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,ARL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.3.3

-ElectronicsTestEquipment-TS-69A/AP

Thisprojectwa.supportedbytheUSAFonContractAF33(600)28276andmonitoredbyWADC.ARDC_CarlL.Frederick.Bethesda.Md.-MultilithedinU.S.A.



FREQUENCYMETERTS-69A/AP
(WAVEMETERTS-69A/AP)

ELECTROMECHANICALDESCRIPTION:(Continued)
Accuracy:::t:0.10/0at350megacyclespersecond.::t:0.25%at1000megacyclesper

second.
InputImpedance:Type50239Connectorwithtelescopicantennaorprobeantenna.

AS-122/APwithsixfeetofRG-8/UCable.
o0

TemperatureRange:-40F.to+131F.

MANUFACTURERS'ORCONTRACTORS'DATA:
CoverDualSignalSystems,Inc.,5215RavenswoodAvenue,Chicago40,Illinois;

OrderNo.633-DAY-44,28February1945,ApproximateCostperUnit,$180.00.

TUBECOMPLEMENT:
IN21-B(CrystalUnit).

REFERENCEDATAANDLITERATURE:
TO16-35TS69-2(MaintenanceInstructions).
TO16-55-20(SparePartsList).

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1FrequencyMeter,TS-69A/AP3.1013311352
includingaccessories.(Packed
forExportShipment)

ITS-69A/AP-ElectronicsTestEquipment-



FREQUENCYMETERTS-69A/AP
(WAVEMETERTS-69A/AP)

EQUIPMENTSUPPLIED·.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'llNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyMeterMetal1690-3278787488236-1/217.5
TS-69A/APFlirW-4706irl116
(Complete)3F4325-69A

1ProbeAntenna7CAC-170265-23720.75
AS-122/APlong

3F4043-122
1CasePly-7CAC-176572-3711925-3/414

CY-140/APwood
3F2529-140

5CrystalUnit3300-23413702013/161/4
lN21Blongdia.

2JIN21B
1Cord1690-327878770

CG-69/AP

1Antenna7CCY-T623
Telescopic

2A288A-5
1CrankArm7CCY-T627

3F4325-69/Cl
1Bookof

Maintenance
Instructions6D9810-69

-ElectronicsTestEquipment-TS-69A/AP
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2.4COUNTINGTYPEFREQUENCYMETERS
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EVENTS-PER-UNIT-TIME(EPUT)METER

BerkeleyModel554
(BeckmanInstruments,Inc.)

=
:;::Z::z2~:::===':.:::~:;::::;a~!::~;a----"---"""'" ;.

_.'

/

t
·1

...

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,high-speed,electroniccountinginstrwnentwhich

automaticallycountsanddisplaysthenwnberofeventsthatcccurduringaprecise
timeinterval.TheEPUTmeterhasahighcountingratewhichmakesituseful
foraccuratemeasurementsonhigh-speed,rotatingmachinerywberemechanical
countersareinadequate.Theaccuracyof±lcountmakestheEPUTmeteruse­
fulasasecondaryfrequencystandardforthecalibrationoflaboratoryvariable
frequencyoscillatorsatanypointwithintheEPUTmetercountingrange.Other
applicationsareinballisticsstudies,intherapidandaccuratedeterminationof
thefrequencycharacteristicsofnetworkssuchasfiltersandresonantcircuits,
andinthedeterminationofelasticconstantsofmaterialsbymeasuringtheir
naturalfrequencyofvibration.Theinstrumentmaybeusedasaprecisionelec­
tronictachometer,asasecondaryfrequencystandardwhenusedwithanoscil­
lator,orfortherapiddeterminationanddirectreadingofunknownsignalfre­
quencies.Theresultofthecountisdisplayedonthefrontpanelindirect-reading
decimalformwiththeproperdigitsillwninatedbypanellamps.

•
AIRFORCENAVYARMY

TYPECLASS
STOCKNOS.
PROCTTREM

1
TINFO.:

PROCTTREM'TCOG..DESIGNCOG.:ComITlercial

FTTN·FUNCTIONALCLASS.NO.:2.4

-ElectronicsTestEauinment-Model554



EVENTS-PER-UNIT-TIME(EPUT)METERMODEL554
(BeckmanInstruments,Inc.)

RELATIONSHIPTOOTHEREQUIPMENT:
TheEPUTMeterBerkeley554issimilarinappearanceandfunctiontoUni­

versalCounterandTimerBerkeley5500,EPUTMeterBerkeley556,andEPUT
MeterBerkeley5558.Model5500hastheadditionalfunctionofatimeinterval
meter.Model556usesa60cyclespersecondpowersourcetoderiveitstime
base.Model5558willcountfrom0to1,000,000eventspersecondandhasan
overcontrolledreferencecrystaLTheBerkeley554hasbeensupersededfor
mostpurposesbytheBerkeley7150.

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:ThebasiccircuitdesignoftheEPUTmeterincludesanin­

putcircuit,anelectronicgatewhichisopenedandclosedbyacrystal­
controlledtimebase,andaseriesofelectronicdecade-countingunits.The
inputsignalmaybederivedfromaphotocell,asine-wavegenerator,orany
changingvoltageofsufficientamplitude.Theeventsoccurringatanunknown
rate'produceinputsignalswhichare,inturn,amplifiedandproperlyshaped
bytheinputcircuit.Thesepulsesarethenadmittedthroughtheelectronic
gatetothebankof5countingunits.Thegateisopenedbyasignalfromthe
timebase,remainsopenforanaccuratelycontrolledintervaloftime,andis
closedbyasecondsignalfromthetimebase.Thenumberofeventsthathave
occurredduringthattimeintervalaredisplayedontheilluminatedpanelofthe
electroniccountingunits.Ifoperatedautomatically,thisresultwillbedis­
playedfrom1to5seconds,dependingonthesettingofthereadouttimecon­
trol,andtheinstrumentwillthenautomaticallyrecycle.Ifoperatedmanually,
theresultwillbedisplayedindefinitelyuntiltheRESET-STARTbuttonisde­
pressedtoobtainanotherreading.Theinputcircuitwillacceptasignalofany
waveshapeandofamplitude0.2to20voltsrms.Inputterminalsarecon­
nectedthrougha0.05microfaradscapacitortoa250-kilohmgridresistor.
Theinputcircuitconsistsofa2-stageamplifierandatriggercircuit.The
differentiatedoutputsignalfromthistriggerisfedthroughtheinputgateto
theseriesof5plug-indecimalcountingunits.Theaccuracyofeachsingle
measurementofevents-per-unit-timedependsupontheaccuracyofthetime
baseanduponthetotalnumberofeventsorcountsreceived.Thetimebase
whichcontrolstheinputgatederivesitsaccuracyfroma100,OOO-cyclesper
secondcrystal-controlledoscillator.Thisfrequencyisdividedbyafactorof
105throughaseriesof"locked-in"one-shotmultivibrators,resultinginan
outputofonepulsepersecond.Thesupplyvoltageforthetimebaseiselec­
tronicallyregulatedsothatstabilityagainstlinevoltagevariationisinsured.
TheEPUTmeterhasprovisionsforself-checkofitscircuitry.Everything
exceptitsreferencecrystalmaybeautomaticallyself-checkedforaperiodof
onesecond.

Berkeley554-ElectronicTestEguipment-



EVENTS-PER-UNIT-TIME(EPUT)METERMODEL554
(BeckmanInstruments,Inc.)

ELECTROMECHANICALDESCRIPT10N:(Continued)
PowerSupply:105to130volts,50to60cyclespersecond,single-phase,175watts.
Range:20to100,000cyclespersecond.
Accuracy:Plusorminusoneevent.
StabilityofStandardCrystal:Betterthan5partsin105andforshortterm,1part

in105;withtemperaturecompensatedcrystal,1pulseperminute.
TimeBase:1second,providingadirectreadingoffrequencywithconversion.

MANUFACTURERS'ORCONTRACTORS'DATA:
BeckmanInstruments,Inc.,Richmond,California,approximateunitcost,

$775.00.

TUBECOMPLEMENT:
NI

REFERENCEDATAANDLITERATURE:
Manufacturer'sCatalog.

.
Quant.~tock(USAF)

Overall
NameandCaseDimensionsWeight

Per
MatllNumbers(Navy)Iinches)(Lbs.)

Eq'pt
Nomenclature

(Army)HWD

1Events-Per-metal20-3/410-1/21570
Unit-Time
(EPUT)Meter
Berkelev554

EQUIPMENTSUPPLIED'

..'

,,

SHIPPINGDATA:

•

Overall
Weight

No.ofVolumeDimensions Contents&Identification
(Cu.Ft.)inches)

Packed
Boxes

(Lbs.)
HWD

Events-Per-Unit-Time
(EPUT)Meter
Berkeley554

-ElectronicTestEauioment-Model554
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ELECTRONICCOUNTER
MODEL52lG

(Hewlett-PackardCOlnpany)

FUNCTIONALDESCRIPTION:
Aportable,generalpurposeinstrumentusedtocountanddisplayeventsthat

occurduringaselectedperiodoftime.Theeventsmaybeanymechanical,elec­
trical'oropticaloccurrencewhichcanberelatedtofrequency.Theeventscan
occureitherregularlyorwithrandomdistribution.Theinstrumentisusedfor
measurementoffrequencyandelectricalevents.Inadditiontheequipmentmay
alsomeasurespeed,weight,pressureandacceleration,whenusedwiththeproper
transducer.Theinstrumentisdirectreading.Testresultsaredisplayedona5­
placedecimalregistercalibratedincyclespersecond.Thedisplaytimecanbe
adjustedforadefiniteperiod,orreadingscanbehelduntilmanuallyreset.

RELATIONSHIPTOOTHEREQUIPMENT:
NI

ELECTROMECHANICALDESCRIPTION:

CircuitInformation:Theinstrumentconsistsessentiallyofaninputamplifier
fr.,vnHnll"r'l\

AIRFORCENAVYARMY

TYPECLASS
STOCKNOS
PROCURF.M'TINFO.:
PROCUfoil<M1'T'r.o(';.DESIGNCOG.:lJommerclal .
FT.T.N.·FUNCTIONALCLASS.NO.:24

-ElectronicsTestEauinment-Model52lG



ELECTRONICCOUNTERMODEL52lG
(Hewlett-PackardCompany)

ELECTROMECHANICALDESCRIPTION:(Continued)
circuit,anelectronicgatewhichiscontrolledbypowerlinefrequencyanda
seriesofelectroniccounters.Inmanualgateoperation,theinstrumentcounts
whiletheelectronicgateisopenanddisplaysthetotalcountwhentheelectronic
gateisclosed.Theelectronicgatecanalsobeoperatedexternally.Toinsure
accuracyofgatetimeprovisionismadeforaself-checkofthelinefrequency.

PowerSupply:115or230volts,AC,50to60cyclespersecond,160watts.
FrequencyRange:1cyclepersecondto1.2megacyclespersecond.
Accuracy:±lcount±accuracyoftimingfrequency(approximately±O.1%).
DisplayCapacity:99,999.
InputRequirements:O.2voltrmsminimum,oroutputfromlP4lphototube(or

equal)attenuatorcanbeusedtoreducesensitivityto100voltsrms.
InputImpedance:1megohmshuntedby50micromicrofarads,approximately

(500,000ohmsonPHOTOTUBEjack).
GateTime:0.1and1second.
DisplayTime:Variablefromgatetimeselectedto15secondsinincrementsof

selectedgatetime.
ExternalStandard:Canbeoperatedfrom10to100cyclespersecondatanymul­

tipleof10cyclespersecond.

MANUFACTURERS'ORCONTRACTORS'DATA:
Hewlett-PackardCompany,275PageMillRoad,PaloAlto,California.

TUBECOMPLEMENT:
NI

REFERENCEDATAANDLITERATURE:
Manufacturer'sCatalog.

SHIPPINGDATA:

OveTall
Weight

No.ofVolumeDimensions Contents&Identification
(Cu.Ft.)inches)

Packed
Boxes

(Lbs.)
HWD

IElectronicCounter41
Hewlett-Packard52lG

Model52lG-ElectronicTestEauinment-



ELECTRONICCOUNTERMODEL52lG

•

.
Quant.Stock(USAF)

Overall

PerNameandCase
Numbers(Navy)

DimensionsWeight
NomenclatureMat'l'inches}(Lbs.)

Eq'pt(ArI?Y)HWD

IElectronicmetal15-1/49-3/414-1/228
Counter
Hewlett-
Packard52lG

IAC-16DCable44long
Assembly

1RG-58/UCable

-ElectronicsTestEquipment-Model52lG

EQUIPMENTSUPPLIED·

.'

•'.
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ELECTRONICCOUNTER
MODEL522B

(Hewlett-PackardCompany)

•

(,,'l"
~"

FUNCTIONALDESCRIPTION:
Aportable,generalpurposedeviceusedtoindicatefrequency,period,inter­

val,andtheratiooftwoexternalfrequenciesbycountingonefrequencyandusing
thesecondfrequencyasatimebase(asinconvertingreturntimeofaradarecho
intonauticalmiles).Testresultsareindicatedbymeansofacounter.

RELATIONSHIPTOOTHEREQUIPMENT:
TheelectroniccounterissimilartoFrequencyMeterFR-67/u.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:115or230volts,50to60cyclespersecond,260watts.
FrequencyMeasurement:

Range:10cyclespersecondto120kilocyclespersecond.
Accurac,::1:1count:I:stability(IOpulsesperminuteperweekorbetter).
Re5:stration:5places;outputpulseavailableto.actuatetriggercircuitforme-

chanicalregistertoprovideincreasedcountcapacity.
(Continued)

AIRFORCENAVYARMY
TYPECLASS
STOC:KNOS
IPROC:HREM1TINFO.:
PROC:TTR~MITC:OG.DESIGNCOG.:Commercial
FTTN·FUNCTIONALCLASS.NO.:2.4

-ElectronicsTp.stEauinment-MODEL522B



ELECTRONICCOUNTERMODEL522B
(Hewlett-PackardCompany)

ELECTROMECHANICALDESCRIPTION:(Continued)
InputRequirements:0.2voltsrmsminimum.
InputImpedance:Approximately1megohm,50micromicrofaradsshunt.
GateTime:O.001,O.01,1,10seconds;maybeextendedtoanymultipleof1or

10secondsbymanualcontrol;panelneonlampindicatesthatgateisopen.
Display:Timevariablefrom0.1to10secondsinstepsofgatetimeselected;

displaycanbeheldindefinitelyifdesired;readsincyclespersecondor
kilocyclespersecondwiththedecimalpointindicated.

PeriodMeasurement:
Range:O.00001cyclespersecondto10kilocyclespersecond;outputpulse

availabletoactuatetriggercircuitformechanicalregistertoextendrange
tolowerfrequency.

Accuracy:±O.3%±stability(10pulsesperminuteperweekorbetter)formeas­
urementofoneperiod;formorethanoneperiodaccuracyis±O.3%divided
bynumberofperiods±stability.

Registration:5places;outputpulseavailabletoactuatetriggercircuitfor
mechanicalregistertoprovideincreasedcountcapacity.

InputRequirements:O.2voltsrmsminimum;direct-coupledinput.
InputImpedance:Approximately1megohm,50micromicrofaradsshunt.
GateTime:1or10cyclesofunknownfrequency;maybeextendedtoanynum­

berofcyclesofunknownfrequencybymanualcontrol;limitedtofrequencies
lowerthan50or60cyclespersecond.

StandardFrequencyCounted:1,10,100cyclespersecond;1,10,100kilocycles
persecond;external.

Display:Timevariablefrom0.1to10secondsinstepsoftheperiodbeing
measured;displaycanbeheldindefinitelyifdesired;readsinsecondsor
microsecondswiththedecimalpointindicated.

TimeIntervalMeasurement:
Range:10microsecondsto100,000seconds(27.8hours).
Accuracy:±lperiodofthestandardfrequencycounted±stability(10pulses

perminuteperweekorbetter).
Registration:5places;outputpulseavailabletoactuatetriggercircuitfor

mechanicalregistertoprovideincreasedcountcapacity.
InputRequirements:1voltpeakminimum;direct-coupledinput.
InputImpedance:Approximately250,000ohms,50micromicrofaradsshunt.
StartandStop:Independentorcommonchannels.
TriggerSlope:Positiveornegativeonstartand/orstopchannels.
TriggerAmplitude:Continuouslyadjustableonbothchannelsfrom-100to±100

volts.
StandardFrequencyCounted:1,10,100cyclespersecond;1,10,100kilocycles

persecond;external.
Display:Timevariablefrom0.1to10secondsinstepsoftheperiodbeing

measured;displaycanbeheldindefinitelyifdesired;readsinsecondsor
microsecondswiththedecimalpointindicated.

Hewlett-Packard522B-ElectronicTest:Equipment-



ELECTRONICCOUNTERMODEL522B
(Hewlett-PackardCompany)

MANUFACTURERS'ORCONTRACTORS'DATA:
Hewlett-PackardCompany,PaloAlto,California,approximateunitcost,$915.00.

TUBECOMPLEMENT:
NI

REFERENCEDATAANDLITERATURE:
Manufacturer'sCatalog23-A,1957.

.
Quant.Stock(USAF)

Overall
NameandCaseDimensionsWeight

PerNumbers(Navy)
NomenclatureMat'l(inches)(Lbs.)

Eq'pt(Army)HWD

1Electronicmetal20-1/212-1/214-1/452
Counter
Model522B

2Cable44"long

EQUIPMENTSUPPLIED'

SHIPPINGDATA:

•

..

Overall
Weight

No.ofVolumeDimensions Contents&Identification
(Cu.Ft.)inches)

Packed
Boxes

(Lbs.)
HWD

1ElectronicCounter6.927212172

Hewlett-Packard522B

-ElectronicTestEauinment-Model522B





ELECTRONICCOUNTER
MODEL523DR

(Hewlett-PackardCompany)
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FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,rack-mountedelectroniccountercombinedwith

anaccuratetimebasegeneratortoprovideanequipmentthatwillautomatically
countanddisplaythenumberofeventsthatoccurduringaselectedtimeinterval.
Theseeventsincludeanyelectrical,mechanical,oropticaloccurrencethatcan
beconvertedintochargingvoltages.Theeventscanoccureitherregularlyor
withrandomdistribution.Theequipmentmaybeusedformeasurementsoffre­
quency,period,timeinterval,andphaseangle.Theequipmentmayalsobeused
todeterminethenumberofeventsperunittimeaswellastheratiooftwophe­
nomena.Accuratefrequencyoutputspermitsuseoftheinstrumentasasecondary
frequencystandard.Theinstrumentisdirectreading.Testresultsaredisplayed
ona6-placedecimalregisterwiththeproperdigitsilluminatedbypanellamps.
Theregisteriscalibratedintermsofmicroseconds.Thedisplaycanbeadjusted
forafiniteperiodoftimeorcanbehelduntilmanuallyreset.

•AIRFORCENAVYARMY

TYPECLASS
STOCKNOS
!PROCTTRFoM1TINFO.:
PRoeTTRFoMITr.()~.DESIGNCOG.:Commercial

FTTN.•FUNCTIONALCLASS.NO.:2.4
-EIBctronicsTBl'ltEauinment-Model523DR



ELECTRONICCOUNTERMODEL523DR
(Hewlett-PackardCOITlpany)

RELATIONSHIPTOOTHEREQUIPMENT:
TheElectronicCounterHewlett-Packard523DRisidenticaltotheElectronic

CounterHewlett-Packard523CRexceptforITlethodofITleasureddatadisplay.

ELECTROMECHANICALDESCRIPTION:
CircuitInforITlation:TheunitiscOITlprisedessentiallyofaninputaITlplifier,an

electronicgate,atiITlebasegeneratorandaseriesofelectronicdecadecount­
ingunits.DuringfrequencyITleasureITlentstheunknownsignaltobeITleasured
isappliedtothesignalgate.Thesignalgateisopenedandclosedbysignals
receivedfroITlthetiITlebasegenerator.TheoutputfroITlthesignalgateisthen
appliedtothecountercircuitwherethenUITlberofeventswhichoccurreddur­
ingtheopeningandclosingofthesignalgateistotalizedanddisplayed.Accu­
racyisdeterITlinedbythestabilityofthetiITlebasegeneratorandthe±lcount
errorinherentintheinstruITlent.InperiodITleasureITlentstheunknownfre­
quencyopensandclosesthesignalgateforeitheroneperiodorfortenperiods
andastandardfrequencyfroITlthetiITlebasegeneratorisappliedtothecounter
circuits.TiITleintervalITleasureITlentsaresiITlilartoperiodITleasureITlents
exceptthatthetriggeringpointonthesignalwaveforITlorwaveforITlsisad­
justable.TheadjustITlentperITlitsindependentvariationofaITlarkeroutputfor
ITleasureITlentsonasinglewaveforITl.

PowerSupply:115or230volts±10%,AC,50to60cyclespersecond,350watts.
FrequencyMeasureITlent:

Range:10cyclespersecondto1.2ITlegacyclespersecond.
Accuracy:±lcount±stability.
InputSensitivity:0.1voltto150voltsrITlSITlaxiITluITl,adjustable.
InputTriggerLevels:+or-slope,-300to+300volts,stopchannelITlaybe

usedsothatonlysignalsITleetingconditionssetbytriggerlevelcontrols
arecounted.

GateTiITle:0.001,0.01,0.1and10seconds.
UnitsIndicated:Kilocyclespersecond.

PeriodMeasureITlent:
Range:O.0001cyclespersecondto100kilocyclespersecond.
Accuracy(SineWaves):

10Period:±O.003%±lcount±stabilityat1voltrITlSinput;±O.03%±lcount
±stabilityat0.1voltrITlSinput.

1Period:±0.03%±lcount±stabilityat1voltrITlSinput;±O.3%±lcount
±stabilityat0.1voltrITlSinput.

Accuracy(AnyWaveshape):Theerror,inITlicroseconds,isequivalentto
0.0025dividedbythesignalslope(voltsperITlicrosecond)±lcount±sta­
bility.

InputRequireITlents:0.1voltrITlSITliniITluITl,directcoupled.
MeasureITlentPeriod:1or10cyclesofunknown.
StandardFrequencyCounted:1,10,100cyclespersecond,1,10,100kilocycles

persecond,1ITlegacyclepersecond.

Hewlett-Packard523DR-ElectronicTestEguipITlent-



ELECTRONICCOUNTERMODEL523DR
(Hewlett-PackardCompany)

ELECTROMECHANICALDESCRIPTION:(Continued)
UnitsIndicated:Seconds,milliseconds,microseconds.

TimeIntervalMeasurement:
Range:1microsecondto106seconds.
Accuracy(PulseInput):±lcount±stability.
InputRequirements:0.1voltrmsminimumACorDCcoupled.
StartandStopInput:Separatechannelswithindependentcontrols,separateor

commoninput.
MarkerOutput:2pulses5microsecondsduration,+20voltspeak.
TriggerSlope:Positiveornegativeonstartandstopchannels.
TriggerAmplitude:Variablefrom-300to+300volts.
StandardFrequencyCounted:1,10,100cyclespersecond,1,10,100kilocycles

persecond,1megacyclepersecond;external.
UnitsIndicated:Seconds,milliseconds,microseconds.

PhaseMeasurement:
Range:1cyclepersecondto20kilocyclespersecond,ACcoupled.
InputRequirements:50to10voltsrms,sinusoidalsignal.
Accuracy:±O.ldegree±lmicrosecondcountinginternal1megacyclepersec­

0ndfrequencystandard.
RatioMeasurement:

Display:£1/f2,or10£1/£2asanintergerwithaccuracyof±l.
£1Range:10cyclespersecondto1megacyclepersecond.
f2Range:O.0001cyclepersecondto100kilocyclespersecond.

InputImpedance:1megohmshuntedby50micromicrofarads,approximately.
RegistrationCapacity:999999atratesto120,000persecond.
Stability:2partsper1,000,000perweek.
DisplayTime:Variablefrom0.1to10seconds,orhelduntilmanuallyreset.
SelfCheck:Automaticcountof100kilocyclespersecondand1megacycleper

second.
OutputFrequencies:1,10,100cyclespersecond,1,10kilocyclespersecondrec­

tangularwave,100kilocycleand1megacyclepersecondsinewave.
ExternalStandard:100kilocyclespersecondfromexternalprimarystandardcan

beappliedtoinstrumentforhigheraccuracy.

MANUFACTURERS'ORCONTRACTORS'DATA:
Hewlett-PackardCompany,275PageMillRoad,PaloAlto,California;approxi­

matecostperunit,$1285.00.

TUBECOMPLEMENT:
NI

REFERENCEDATAANDLITERATURE:
Manufacturer'sCatalog.

-ElectronicTestEquipment-Hewlett-Packard523DR~



ELECTRONICCOUNTERMODEL523DR
(Hewlett-PackardCompany)

.
Quant.ptock(USAF)

Overall
NameandCaseDimensionsWeight

Per
MatllNumbers(Navy)Iinches)(Lbs.)

Eq'ptNomenclature
(Army)HWD

1Electronicmetal8-3/4191648
~ounter

~ewlett-Packard

523DR

2Cable
Assemblies
Hewlett-Packard
lAC-16K

EQUIPMENTSUPPLIED·

SHIPPINGDATA:

Overall
Weight

No.ofVolumeDimensions Contents&IdentificationPacked
Boxes(Cu.Ft.)inches)

HWD
(Lbs.)

1ElectronicCounter85
Hewlett-Packard523DR
andaccessories

Model523DR-ElectronicTestEauinment-
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ELECTRONICFREQUENCYMETERFR-2l/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurposeequip:mentusedto:measurethefrequencyofan

alternatingvoltageofanysourceinthesonicandsupersonicranges.Theinstru­
:ment,utilizingauxiliaryequip:ment,canbeusedto:measurethefrequencydif­
ferencebetweentwoRFsignalsandasatacho:meterto:meaSllrethespeeda.nd
rateofvibrationofrotating:machinery.Measure:mentsareindicateddirectlyon
acalibrated:meter.

RELATIONSHIPTOOTHEREQUIPMENT:
Al-:millia:mpEsterline-AngusAuto:maticRecorderisusedinconjunctionwith

theFR-2l/Uforacontinuousfrequencyrecord.TheFR-2l/Uisthe:military
designationforHewlett-PackardSOOA.

ELECTROMECHANICAI..,DESCRIPTION:
CircuitInfor:mation:Thefrequency:meterconsistsofawide-banda:mplifierwith

ali:mitingcircuit,anelectronicswitch,aconstantcurrentsupply,afrequency­
(Continued)

AIRFORCENAVYARMY

TYPECLASS
STOf:KNOS
Ip"R()r:TT"R~U'TINFO:
PROf:TT"R~~Jfl'T'r:()r..DESIGNCOG.:USN

F1.1N..FUNCTIONALCLASS.NO.:2.4.1

-ElectronicsTestEauin:ment-FR-lljU



ELECTRONICFREQUENCYMETERFR-Zl/U

ELECTROMECHANICALDESCRIPTION:(Continued)
discriminatingcircuit,andanoutputmeterandrectifier.Theinputsignalis
amplifiedandusedtoswitchtheconstantcurrenttoalternateloadresistors.
Thevoltagedevelopedacrosstheresistorsisappliedtoacondenser,andthe
outputmeterindicatestheaveragevalueoftherectifiedchargingcurrent.The
meterreadingisproportionaltothenumberofpulsespersecondandhence
proportionaltothefrequencyoftheinputsignal.

PowerSupply:115orZ30volts±10%,50to60cyclespersecond,65watts.
FrequencyRange:10cyclespersecondto50kilocyclespersecondin10ranges.
InputImpedance:·300,000ohms.
InputVoltageRange:0.5toZOOvolts.
Accuracy:±Z%offullscale;±l%forlinevoltagevariationof±lO%.

MANUFACTURERS'ORCONTRACTORS'DATA:
Hewlett-PackardCompany,PaloAlto,California,ContractNo.NObsr-40780,

approximateunitcost,$ZlO.00

TUBECOMPLEMENT:
NI

REFERENCEDATAANDLITERATURE:
Manufacturer'sCatalog.

EQUIPMENTSUPPLIED'

Quant.~tock(USAF)
Overall

PerNameandCase
!Numbers(Navy)

DimensionsWeight
NomenclatureMat'lIinches)(Lbs.)

Eq'pt(Army)HWD

1Electronicmetal198-3/4lZ20
Frequency
Meter
FR-Zl/U

SHIPPINGDATA'

Overall
Weight

No.ofVolumeDimensions Contents&IdentificationPacked
Boxes(Cu.Ft.)inches)

(Lbs.)
HWD

1ElectronicFrequencyMeter35

FR-Zl/U

FR-Zl/U-ElectronicTestEauioment-



..FREQUENCYCOUNTERFR-65/TSM-9

FUNCTIONALDESCRIPTION:
Ageneralpurposeequipmentusedforhigh-speedfrequencymeasurements.

Theinstrumentisusedtomeasuretransmitterandoscillatorfrequency,tocali­
brateaudiooscillators,toestablishfrequenciesfordeterminingfiltercharacter­
istics'tomonitorfrequencydrift,toreadran~omeventsperunittime,andto
serveasafrequencystandard.Frequenciesupto8placescanbeindicated.The
first6placesareindicatedonneonbanklampsandthelast2placesareindicated
bymeansofmeters.Eventsoccurringinperiodsupto8placescanbemeasured.

RELATIONSHIPTOOTHEREQUIPMENT:

TheFrequencyCounterFR-65/TSM-9istheservicedesignationforHewlett­
Packard524A.TheHewlett-Packard520AisbuiltintoandisapartofFR-65/TSM-9.

ELECTROMECHANICALDESCRIPTION:

CircuitInformation:Thefrequencycounteroperatesonpulse-countingtechniques.
Theunknownfrequencyisappliedthroughawide-bandsquaringamplifiertoa

(Continued)

AIRFORCENAVYARMY

TYPECLASS
STOr.KNOS
IPHII-l~MITINFO:
PH)(I-l~~A"ITr.()~DESIGNCOG.:USN .
FlIN..FUNCTIONALCLASS.NO.:2.4.1

-ElprtrnnicsTpstEnuinment-FR-6S/TSM-Q



FREQUENCYCOUNTERFR-65/TSM-9

ELECTROMECHANICALDESCRIPTION:(Continued)
gatecontrolledbyatime-basegenerator.Whenthegateisopen,theunknown
frequencyisapplieddirectlytothecountingcircuits.Whenthegateisclosed,
thecountingcircuitsautomaticallydisplaythecountedfrequencyincyclesper
secondortheperiodinmicroseconds.Timebasecircuitsarecontrolledbya
crystaloscillator.Directcountingisusedforhighfrequenciesandperiod
measurementisusedforlowfrequencies.Whentheequipmentissetforhigh­
frequencycounting,theunknownfrequencyismeasuredduringexacttimeinter­
vals.Whensetforlow-frequencyperiodmeasurement,theequipmentmeas­
uresthedurationofonelow-frequencycycleinmicroseconds.Inthismeasure­
ment'a10cyclespersecondfrequencysampleistakentodeterminetheperiod.

PowerSupply:115volts:1:10%,50to60cyclespersecond,400watts.
FrequencyRange:0.1cyclespersecondto10megacyclespersecond.
CountingRate:10megacyclespersecondmaximum.
CountPeriod:0.001,0.01,0.1,1,and10seconds.
Accuracy::1:1count:1:2pulsesperminuteperweek.
PeriodMeasurement:Within0.03%upto300cyclespersecond,within1micro­

secondbetween300cyclespersecondand10kilocyclespersecond.
External100KilocyclesPerSecondStandardInput:1voltacross1megohmshunted

by30micromicrofaradsrequiredforhigheraccuracy.
InputVoltage:2volts,peak,minimum.
InputImpedance:Approximately100,000ohmsshuntedby30micromicrofarads.

MANUFACTURERS'ORCONTRACTORS'DATA:
Hewlett-PackardCompany,PaloAlto,California,approximateunitcost,

$2000.00.

TUBECOMPLEMENT:
NI

REFERENCEDATAANDLITERATURE:
Manufacturer'sCatalog2l-A.

SHIPPINGDATA:

Overall
Weight

No.ofVolumeDimensions Contents&Identification
(Cu.Ft.)inches)

Packed
Boxes

(Lbs.) HWD

1Frequency260

Counter
FR-65/TSM-9

FR-65/TSM-9-ElectronicTestEauipment-



FREQUENCYCOUNTERFR-65/TSM-9

"

,

Quant,Stock(USAF)
Overall

PerNameandCase
Numbers(Navy)

DimensionsWeight

NomenclatureMat'linches)(Lbs.)
Eq'pt(Army)HWD

IFrequencymetal2822-1/216123
Counter
FR-65/TSM-9

-ElectronicsTestEquipment-FR-65/TSM-9

EQUIPMENTSUPPLIED'





PULSETESTERTS-598/U
(ANALYZER,ELECTRICALPULSE,TS-598/U)

FUNCTIONALDESCRIPTION:
Ageneralpurpose,portable,fieldmaintenance,relaytestsetusedtomeasure

thepulserepetitionfrequency(speed)andthedutycycle(percentmake)ofpulses
arrivingineitheracontinuousseriesorashortseriesoffiveormorepulses.In­
putpulsesdrivearelaywhichrepeatstoameternetworktogivetheproperread­
ings.Provisionismadetomeasurebattery,groundorlooppulses.Ameteris
usedtogivetheproperindication.

RELATIONSHIPTOOTHEREQUIPMENT:
UsedtotestprimeequipmentssuchasRadioReceivingSetAWARW-40andRadio

TransmittingSetAN/ARW-41.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:26voltsDC,%6volts.Powerconsumptionapproximately
PulseRecurrenceFrequencyRange:0to15pulsespersecond.

0.5watts.

(Continued)
AIRFORCENAVYARMY

TYPECLASS.LimitedStandard
STOCKNOS.7CAC-80l3l9-42
PROCUREMITINFO.:USAFSpec.No.MIL-P-5177,Dw~.No.1061
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,ARL
F.I.I.N.:

-
FUNCTIONALCLASS.NO.:2.4.1

-ElectronicsTestEquipment-TS-598/U

'Dlhprojectwe••lIpporteclbytheUSAFOilCOlltractAF33(600)2BZ76andmonitoredhyWADe.ARDC•CarlL.Frederick.Bethuda.Md.-MlI1tUlthed.InU.S.A.



PULSETESTERTS-598/U
(ANALYZER,ELECTRICALPULSE,TS-598/U)

ELECTROMECHANICALDESCRIPTION:(Continued)
"PerCentMake":10to900/0.
Accuracy:PulseRepetitionFrequency::1::5%.

"PerCentMake"::1::5%.

MANUFACTURERS'ORCONTRACTORS'DATA:
AutomaticElectricCompany,1033VanBurenStreet,Chicago,Illinois;Order

No.lZ11-DAY-45-SF;ApproximateCostperUnit,$300.00.

TUBECOMPLEMENT:
None.

. Quant.Nam.andCa••Stock(USAF)Over-allWei,ht
Pel'NomenclatureMat'lNumber.(Navy)Dimen.ion.(Lbs.)

Eq'pt(Army)Cinche.}
IIWD

IPulseTesterAlum-7CAC-801319-42611-1/267.0
TS-598/Uinurn
(Complete)

REFERENCEDATAANDLITERATURE:
AN16-35TS598-2(OperationandMaintenanceInstructions).
TO16-35TS598-4(PartsCatalog).
AN16-35TS598-11(OperatingInstructions).
AN16-35TS598-12(ServiceInstructions).
AN16-35TS598-13(OverhaulInstructions).
AN16-35TS598-14(PartsBreakdown).

EQUIPMENTSUPPLIED'

•
No.ofVolumeOver-allWeisht
Boxe.Conwnts8rIdentification(Cu.Ft.)Dimen.ionsPacked

(inch••)(Lbs.)
HWD

TS-598/U-Electronic.Te.tEaui1mlQnt-

SHIPPINGDATA'



PULSETESTERTS-598A/U
(ANALYZER,ELECTRICALPULSE,TS-598A/U)

FUNCTIONALDESCRIPTION:
Aspecialpurposeportablefieldmaintenancetestsetusedtomeasurethepulse

repetitionfrequency(speed)andthedutycycle(percentmake)ofpulsesarrivingin
eitheracontinuousseriesorashortseriesoffiveormorepulses.Battery,
ground,andlooppulsescanbemeasured.

RELATIONSHIPTOOTHEREQUIPMENT:
SimilartoTS-598/Uexceptforcircuitrydifferences.

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Theinputpulsesdrivearelaywhichrepeatspulsestoameter

network.Themilliammetergivesadirectindicationofthecharacteristicsof
theincomingpulses.Tomeasureashortburstof5or10pulses,provisionis
madesothatthemetercanbepresettotheapproximaterateatwhichthepulses
willoccur.

PowerSupply:26volts:1:4volts,DC.PowerconsumptionisapproximatelyO.5
watt.

PulseRepetitionFrequency:
ScaleCalibration:0to15pulsespersecond.

(Continued)
AIRFORCENAVYARMY

TYPECLASS.Standard
STOCKNOS.7CAC-038385
PROCUREM'TINFO.:Spec.MIL-P-5177
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,WADC,ARL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.4.1

-ElectronicsTestEquipment-TS-598A/U

11110project.a••"pportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC·CarlL.Frederick.Bethuda.Md.•MuitUlthedinU.S.A.



PULSETESTERTS-598A/U
(ANALYZER,ELECTRICALPULSE,TS-598A/U)

ELECTROMECHANICALDESCRIPTION:(Continued)
NormalOperatingRange:8to12pulsespersecond.

"PercentMake":
ScaleCalibration:00/0to100%.
NormalOperatingRange:30%to70%.

Accuracy:
PulseRepetitionFrequency:±5%(8to12pulsespersecond).
"PercentMake":±5%(30%to70%makescale).

MANUFACTURERS'ORCONTRACTORS'DATA:
Elk.ElectronicLaboratoriesInc.•333West52ndStreet,NewYork19.New

York;USAFContractNo.AF33(600)5236,dated4August1951;ApproximateCost
perUnit,$263.00.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
TO33A1-10-21-11(OperationandServiceInstructions).
TO33A1-10-2l-24(PartsBreakdown).

. No.ofVolumeOverallWeight
BoxesContents&Identification(Cu.Ft.)DimensionslP,cked

(inches)(Lbs.)
HWD

SHIPPINGDATA·

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)OverallWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWn

1PulseTesterAlumi-7CAC-038385611-1/267
TS-598A/Unum
(Complete)

TS-598A/U-ElectronicsTestEquipment-



•
VIDEOPULSECOUNTER

CAAMODELNO.CA-2523
(ElTronicsInc.)

FUNCTIONALDESCRIPTION: Aportable,generalpurpose.testinstrumentusedforindicatingaveragerepe­ tiotionrateofpulsesvaryinginshapeandamplitudeandoccurringatrandominter­ vals.Themeteriscalibratedinpulsespersecond.Theinstrumentisdesigned forstandardrackmounting.

RELATIONSHIPTOOTHEREQUIPMENT:
ELECTROMECHANICALDESCRIPTION: CircuitInformation:Thepulsesareshapedbyavoltagedividercircuitandaclip­ per,thenamplifiedandfedintotwoscalingstageswhichreducethecountto1/4 theinputrate.Theoutputofthescalingcircuitiscoupledtoadiodestepcounter whosepositiveoutputvoltageisproportionaltotheinputfrequency.Thisoutput voltageisfedtotheinputofavacuumtubevoltmetercircuitthatgivesanindi­ cationproportionaltothevoltagefromthecounterandthusproportionaltothe frequency.

(Continued) AIRFORCENAVYARMY TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:
PROCUREM'TCOG.:DESIGNCOG.:Commercial F.I.I.N.:

FUNCTIONALCLASS.NO.:2.4.1 -ElectronicsTestEquipment-ElTronicsCA-2523 11lbproj.ct.a••lIpport.dbytheUSAF011ContractATH(600)21Z76andmonltor.dbyWADC.ARDC•CarlL.Frederick.B.thud••Md••MlI1tUlthedInU.S.A.



VIDEOPULSECOUNTER

CAAMODELNO.CA-25Z3

(EITronicsInc.)

ELECTROMECHANICALDESCRIPTION:(Continued)

Acalibratingcircuitisincludedinthecounteremployingthepowerlinefre­

quencyasastandard.Thepowersupplyprovidesrelativelyconstantplate,bias

andfilamentvoltageduetothevoltageregulatingtransformerthatisincorpo­

ratedinthecircuit.Seleniumrectifiersareusedinthepowersupply.Input

signalsarefedthroughaBNCcoaxialreceptacle.

'n:·werSupply:lISvoltsor230volts,AC,60cyclespersecond,singlephase,50

volt-amperes.

FrequencyRange:PulseRepetitionRateRange:0to30,000pulsespersecondin7

ranges.0to30,0to100,0to300,0to1000,0to3000,0to10,000,and0to

30,000pulsespersecond(switchcontrolled).

InputImpedance:47,000ohm.s.

Sensitivity:+3voltsto+300voltsand-3voltsto-300volts.

MinimumSignalNecessarytoTriggerCounter:0.4volts.

MinimumPulseSpacing:4microseconds.

VoltageDivider:ReducesinputsignalbyO.1(topreventtriggeringofthecounter

byspuriousresponses).

CountingAccuracy::tS%above3/10fullscaledeflection.

MANUFACTURERS'ORCONTRACTORS'DATA:

ElTronicsInc.,2647NorthHowardStreet,Philadelphia33,Pennsylvania;Ap­

proximateCostperUnit,$S07.00inlotsof2S,$681.00inlotsof10,$983.00in

lotsof5.Specification:CAA-R-969.

TUBECOMPLEMENT:

6JAN-6AGS,1JAN-6H6,1JAN-6SN7GT,1JAN-OA2,1JAN-99l,l-NE16Glow

Lamp.

REFERENCEDATAANDLITERATURE:

Manufacturer'sInstructionBook.

SHIPPINGDATA:

No.of
VolumeOver-allWeight

BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)

HWD

1VideoPulseCounter

CAAModelNo.CA-2S23

(DomesticPacked)
48

(Exl)ortPacked)
5.6

ElTronicsCA-ZSZ3-ElectronicsTestEquipment-



VIDEOPULSECOUNTER
CAAMODELNO.CA-25Z3

(EITronicsInc.)

EQUIPMENTSUPPLIED·.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMat'l~umbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1VideoPulse5-1/4191335
Counter
CAAModel
No.CA-Z5Z3

-ElectronicsTestEquipment-EITronicsCA-Z5Z3





ANTENNATESTSETAN/UPM-34

FUNCTIONALDESCRIPTION:
Aportabletestinstrumentusedintestflightoperationsforthedeterminationof

theantennaconstantoveraknowndistance.Thetestsetisdesignedtocountthe
cyclesofasineorsquarewaveinputsignalbymeansofamechanicalcounter.A
remote"Start-Stop"switchpermitsthestartingandstoppingofthecountingprocess.
Resultscanbeusedtoadjustthegroundspeedvoltageslopebymeansofacalibrated
potentiometer.

RELATIONSHIPTOOTHEREQUIPMENT:

25to300cyclespersecond.
Willacceptasinewaveorpulsesignalof30to300millivolts

(Continued)

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Thetestsetcontainsafrequencydividercircuitandapulse

shapingcircuit.Thefrequencydividercircuitconsistsoffourstages,eachof
whichreducestheinputfrequencybyafactorof2.Thusthefrequencyiscut
downina16to1ratio.Feedbackisutilizedtoreducethefrequencydivision
fromafactorof16to15.Thepulseshapingcircuitactuatesthemechanical
counterwhichregistersonedigitforeveryfifteeninputpulses.

PowerSupply:115volts±10%,AC,50to1000cyclespersecond,single-phase,80
wattsminimum.

FrequencyRange:
TypeofReception:

AIRFORCENAVYARMY
TYPECLASS.TentativeStandard
STOCKNOS.7CAC-80B18-484
PROCUREMITINFO.:
PROCUREMITCOG.:USAFDESIGNCOG.:USAF.WADC.C&N
F.l.I.N.:FUNCTIONALCLASS.NO.:2.4.2

-ElectronicsTestEquipment-AN/UPM-34

Thi>projectWilS.upportedbytheUSAFonContractAFn(bOO)28Z7bandmonitoredbyWADC,ARDC•CarlL.Frederick.Betheada.Md.•MultilithedinC."A



ANTENNATESTSETAN/UPM-34

ELECTROMECHANICALDESCRIPTION:(Continued)
at25to300cyclespersecond.

CounterCalibration:Ito99,999cycles.
Accuracy:O.01%.
OperatingTemperature:-40°C(-40°F)to+550C(+131OF).
Amplitude:30millivoltsrmsminimumto300millivoltsrmsmaximum.

MANUFACTURERS'ORCONTRACTORS'DATA:
GeneralPrecisionLaboratory,Inc.,63BedfordRoad,Pleasantville,NewYork;

DevelopmentContractW33(038)-ac-14192;ProductionContractAF33(604)5821;
ApproximateCostperUnit,$1150.00.

TUBECOMPLEMENT:
6JAN-5751WA,1JAN-5814WA,1JAN-6AU6WA,1JAN-5R4WGY,1JAN-6XW4,

1JAN-5651,2JAN-6005,1JAN-6080.

REFERENCEDATAANDLITERATURE:
TO33AA20-2-1(OperationInstructions).
TO33AA20-2-2(ServiceInstructions).

.
No.ofVolumeOverallWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

SHIPPINGDATA'

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)OverallWeight
PerNomenclatureMat'iNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)inches}
HWD

1AntennaTest7CAC-801318-4841018-1/21541
Set
AN/UPM-34
Including:

1TestSet,816-5/81124-1/2
Antenna
TS-791/UPM-34

ICable,Special120I
Purpose,long
Electrical
CX-2362/UPM-34

(Conti:lUed)
IAN/UPM-34-ElectronicsTestEquipment-



ANTENNATESTSETAN/UPM-34

EQUIPMENTSUPPLIED:(Continued)
Quant.NameandCaseStock{USAF)OverallWeIght
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1Cable,Special3601-1/2
Purpose,Elec-long
tricalCX-2434/
UPM-34

1Cord,Power7CAC-170264-721/2
CX-337/U86long

1CaseAssembly10-1/218-1/211-1/29

1CoverAssembly9-1/217-1/43-5/84-1/2
.

-ElectronicsTestEquipment-AN/UPM-34





..

FREQUENCYMETERAN/USM-26

FUNCTIONALDESCRIPTION:
Ageneralpurposeinstrumentusedforfrequencyandtimeintervalmeasurements.

Itisusedformeasuringtransmitteroscillatorandcrystalfrequencies,electronic,
electricalandmechanicaltimeinterval,pulselengthandrepetitionrates,frequency
ratiosandfrequencydrifts.

RELATIONSHIPTOOTHEREQUIPMENT:

..

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Thecountingcircuitconsistsofasignalgate,atimebase

section,agatesectionandthecounters.Frequenciestobemeasuredaresupplied
throughthesignalgatetothecounters.Whenthesignalgateisopen,cyclesare
passedontothecountercircuits.Whenthegateisclosed,thecountersdisplay
thecountedvalue.Thesignalgateisoperatedbythetimebasesectionwhichis
thefrequencystandardfortheequipment.Thegatesectionopensandclosesthe
signalgateandalsocontrolsthedisplaytimeandresetsthecountertozero.
Timeintervalmeasurementsaremadebyreversingtheaboveprocessandcount­
ingthecyclesofthecrystaloscillatoroutputwhichoccursduringtheunknown

(Continued)
AIRFORCENAVYARMY

TYPECLASS.TentativeStandard
STOCKNOS.7CAC-318200F16-Q.123650-200
PROCUREMITINFO.:Spec.MIL-F-7847(Aer),dated15December1951
PROCUREM'TCOG.:USNDESIGNCOG.:USN,BuAer
F.I.I.N.:FUNCTIONALCLASS.NO.:2.4.2

-ElectronicsTestEquipment-AN/USM-26

ThisprojectwusupportedbytheUSAFonContractAF3)(600)28276andmonitoredbyWADC.ARDC_CarlL.Frederick.Bethe.da,Md.•MultilithedinU.S.....



MaximumError
±0.03%
±0.001%

FREQUENCYMETERAN/USM-26

ELECTROMECHANICALDESCRIPTION:(Continued)
timeinterval.Measurementsaredisplayedonsixdecadeindicatorscalibrated
inkilocycles,microseconds,millisecondsorseconds,accordingtocontrol
setting.

PowerSupply:115volts,±11.5volts,AC,50to1000cyclespersecond,single-
phase.

FrequencyRange:10cyclespersecondto100megacyclespersecond.
TypeofReception:ContinuousWave,Pulsed.
TimeIntervalRange:1.0microsecondto10,000,000seconds.
InputImpedance:1.0megohmshuntedby40micromicrofarads.
InputSignalRequirements:

FrequencyCountMeasurements:
\SineWaves:

FrequencyMinimumAmplitude
L0cyclepersecondto1.0megacyclepersecond0.2voltrms
1.0megacyclepersecondto2.0megacyclespersecond0.3voltrms
2.0megacyclespersecondto4.0megacyclespersecond0.5voltrms
4.0megacyclespersecondto8.0megacyclespersecond0.8voltrms
8.0megacyclespersecondto10megacyclespersecond1.0voltrms
Pulses:CapableofcountingO.1microsecondpulseswithanamplitudeof2.0volts

andrepetitionperiodofO.2microsecondorgreater.
Accuracy:

FrequencyMeasurements:
FrequencyRange:
1.0to3000cyclespersecond
3000cyclespersecondto10megacyclespersecond

TimerIntervalMeasurements:±O.00.%

MANUFACTURERS'ORCONTRACTORS'DATA:
Hewlett-PackardCompany,PaloAlto,California;NavyContractNo.NOas52­

1095-r,dated25Novemoer1953;ContractNo.N383s-1966A,dated28April1954;
ContractNo.NOas54-901,25June1954.

TUBECOMPLEMENT:
1JAN-OB2WA,1JAN-5Y3WGTA,3JAN-5R4WGA.7JAN-6AH6,6JAN-6AU6WA.

5JAN-6CB6.3JAN-12AT7WA.2JAN-5654/6AK5W.1JAN-5687.7JAN-5725/­
6AS6W.2JAN-5727/2D21W.3JAN-5726/6AL5W.1JAN-5844.38JAN-5963.2JAN­
6005/6AQ5W,2JAN-6080WA.63G-llACrystaldiodes.

REFERENCEDATAANDLITERATURE:
AN16-30USM26-1(OperatingInstructions).
AN16-30USM26-2(ServiceInstructions).
AN16-30USM26-3(OverhaulInstructions).
AN16-30USM26-4(IllustratedPartsBreakdown).

IAN/USM-26-ElectronicsTestEquipment-



FREQUENCYMETERAN/USM-26

SHIPPINGDATA:
No.ofVolumeOverallWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HW0

1FR-38A/UandAccessories1326-3/430-1/429270
exceptMX-1636/U

2MX-1637/Uand212-1/415-1/41120
MX-1636/U

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)OverallWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HW0

1FrequencyMete7CAC-318200
AN/USM-26F16-Q-123650-20C

Including:
1FrequencyAlull1i-19-7/321918-5/8109

MeternUll1
FR-38A/U

1Frequency1\1ull1i6-3/8106-1/85
ConverternUll1
Unit
MX-1637/U

1Till1eIntervalAlum6-3/8106-1/84

UnitnUll1
MX-1636/U

1TransitI\lum-22-1/223-3/423-1/441

CasenUll1
CY-1424/USM-26

1Transitf\lum-8-1/8127-7/85

CasenUll1
CY-1563juSM-26

1PowerCable720.6

CX-337/U

2VideoCord48O.2

CG-530/U

(Cantined)
-ElectronicsTestEquipll1ent-ANjUSM-lb



FREQUENCYMETERAN/USM-26

EQUIPMENTSUPPLIED:(Continued)
Quant.NameandCaseStock{USAE')OverallWeIght
PerNomenclatureMatli~umbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1TestCable13-1/20.4
CX-2927/USM-
26

1TestCable13-1/20.3
CX-2928/USM-
26

2Connector1-5/1625/320.1
Adapter
UG-201A/U

2Connector1-11/325/8O.1
Adapter
UG-255/U

2Connector1-5/1623/32O.1
Adapter
UG-273/U

2Connector2-1/85/8O.1
Adapter
UG-282/U

2Connector1-9/1619/32O.1
Adapter
UG-349/U

2Connector1-9/327/160.03
Adapter
UG-914/U

2Connector1-1/225/32O.1
Adapter
UG-I034/U

AN/USM-26-ElectronicsTestEquipment-



FREQUENCYMETERFR-67/U

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,highspeedelectroniccountercombinedwithan

accuratetimebasetoprovideaninstrumentthatwillautomaticallycountanddis­
playthenumberofeventsthatoccurduringaprecisetimeinterval.Theseevents
maybeanymechanical,electrical,oropticaloccurrencesthatcanbeconvertedinto
chargingvoltages.Theseeventscanoccureitherregularlyorwithrandomdistri­
bution.Thismetermaybeusedasaprecisionelectronictachometer,asecondary
frequencystandardwhenusedwithanoscillator,adevicefortherapiddetermina­
tionanddirectreatiingofunknownsignalfrequencies,acalibratorandrecorderof
FMtelemeteringsystems,orsimplyasamulti-purposegenerallaboratoryinstru­
ment.Itissuitableforusebyrelativelyuntrainedtechnicalpersonnel.

Thisinstrumentisdirectreading.Resultsarepresenteddirectlyindigitalform.
Operationmaybeautomaticormanual.Onautomaticoperation,theinstrument
switchesautomaticallyfromcountingtodisplayandrecyclescontinuously.Display
timeisadjustable.Onmanualoperation,singlereadingsmaybetakenmanually

(Continued)
AIRFORCENAVYARMY

_.

TYPECLASS.Standard
STOCKNOS.7CAC-NlA7493-7121
PROCUREMITINFO.:
PROCUREMITCOG.:ArmvDESIGNCOG.:Armv.SSL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.4.2

-ElectronicsTestEquipment-FR-67/U

Thbprojectwalluppol1odbytillUSATDBContractAT))(600111176aMmonitoredbyWADe.ARDC•CarlL.Trederlck.Slthllda.Md••MultUithedInU.S.A.



FREQUENCYMETERFR-67/U

}'UNCC..i.10NALDESCRIPTION:(Continued)
orbyremotecontrol.Inthiscase,resultsaredisplayeduntilthe"reset-start"
buttonispressedtoobtainanotherreading"

Provisionism.adeform.ountinginastandard19-inchrelayrack.

RELATIONSHIPTOOTHEREQUIPMENT:
ThismeterissimilartoBerkeleyScientificCorp.,Model554,ModificationB,

Events-Per-Unit-TimeMeter.

.ECTROMECHANICALDESCRIPTION:
:rcuitInformation:Circuitryconsistsofaninputamplifiercircuit,anelectronic

gatewhichisopenedandclosedbyacrystalcontrolledtimebase,andaseries
ofelectronicdecadecountingunits.

PowerSupply:105to130volts,AC,50to60cyclespersecond,singlephase,175
watts.

CountingRateRange:20to100,000eventspersecond.
TimeBaseFundamentalCrystalFrequency:100kilocyclespersecond.
InputRequirements:Anywaveshape,amplitude0.2to20voltsrms.Inputtermi­

nalsconnectthrough0.05microfaradcapacitorto250,000ohmgridresistor.
MaximumDCvoltageinputis600volts.MaximumACvoltageinputis50volts.

MaximumSensitivity:0.2volts,rms.
DisplayTime:Continuouslyvariableonetofiveseconds.
TimeBase:O.I,1.0,and10seconds.
AccessorySocketConnections:+310volts,DC,unregulated;6.3volts,AC.Con­

tactsavailableforremotestart.Directconnectionmadetoinputamplifier.
(250,000ohmgridresistor).

Accuracy:±levent.
Stability:Standardcrystalbetterthan5partsinlOO,000.Shortterm,1partin

100,000.

IAANUFACTURERS'ORCONTRACTORS'DATA:
BerkeleyScientificCorp.,Richmond,California;ApproximateCostperUnit,

$950.00..

TUBECOMPLEMENT:
2JAN-6AU6,l2JAN-12AU7,2JAN-6AS6,1JAN-l2BH7,1JAN-5U4G,1JAN­

6Y6G,1JAN-OB2,1JAN-CR-42/U(CrystalOscillator).

REFERENCEDATAANDLITERATURE:

SHIPPINGDATA·
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

FR-677u-ElectronicsTestEquipment-



FREQUENCYMETERFR-67/U

..
EQUIPMENTSUPPLIED'.
Quant.NameandCaseStock(USAF)Over-allWeight
PerNomenclatureMattINumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1Frequency7CAC-NLA74J3-10-1/220-3/41568
Meter7121
FR-67/U

1Power
Cable

1Cable

-ElectronicsTestEquipment-FR-67/U





2.5FREQUENCYINDICATORS





FREQUENCYMETERFR-40/GSM-1

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,testinstrumentusedincalibratingandtestingthe

performanceofpowerlinefrequencymeters.Mayalsobeusedtocheckthefre­
quencyofanACpowersource.Indicationisonadialcalibratedincyclespersec­
ond.

RELATIONSHIPTOOTHEREQUIPMENT:
SimilartoWestonModel339FrequencyMeter.

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Thisequipmentisacrossed-coil,ironvane,ratiotypemeter.

Thepointerisattachedtoasoftironcorewhichismountedonashaftwithno
controlspringorotherzeroingmechanism.Therelativestrengthsofthemag­
neticfieldsofthetwocoilsaredeterminedbythereactor-capacitorcombination.

(Continued)
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.

Ibl;lU-j~b~411j~3F2789-6
PROCUREM'TINFO.:ArmySpec.NO.71-1689
PROCUREM'TCOG.:ArmyDESIGNCOG.:Army,CSL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.5.1

-ElectronicsTestEquipment-FR-40/GSM-1

ThisprojectwassupportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Betheoda.Md.-MultUithedinU.S.A.



FREQUENCYMETERFR-40/GSM-l

ELECTROMECHANICALDESCRIPTION:(Continued)
Whenthefrequencyincreases,thecurrentthroughonecoildecreasesandin­
creasesintheother.Thiscausesashiftinginthedirectionoftheresultantmag­
neticfieldandcausesthepointertomovetotherightofthescale.Theopposite
effectoccurswhenthefrequencyisdecreased.

PowerSupply:115volts,%15volts,AC,50to70cyclespersecond,singlephase.
FrequencyRange:50to70cyclespersecond.
TypeofReception:ContinuousWave.
....1.1e:5-1/4inches.
&caleDivisions:100.
Accuracy:%0.5'0.

MANUFACTURERS'ORCONTRACTORS'DATA:
WestonElectricalInstrumentCorporation,Newark5,NewJersey;Approximate

CostperUnit,$435.00.

TUBECOMPLEMENT:
None.

REFERENCE
TM11-2535B.

DATAANDLITERATURE:
(InstructionBook).

EQUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)OverallWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWn

1FrequencyWood169~3262417358-3/1610-7/168-1/423
Meter
FR-40/GSM-l3F2789-6

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

FR-40GSM-l-ElectronicsTestEquipment-



(Continued)

SIGNALCOMPARATORAN/UPM-36

FUNCTIONALDESCRIPTION:
Aportablespecialpurposeequipmentusedtocomparethefrequenciesofincom­

ingsignalsontwoinputlines;oneisareferenceline.andtheotherisacompari­
sonline.Frequencyrelationsareindicatedbytherotationrateofabreakinaring­
shapedpatternonthefaceofacathoderaytube.Astationarypatternindicates
thatbothfrequenciesareidentical;anydifferencebetweenthetwoisindicatedby
thefactthatthebreakrotatesineitheraclockwiseorcounterclockwisedirection
dependinguponwhetherthecomparisonlineisatahigherorlowerfrequencythan
thereferenceline.Senseandmagnitudeofthedifferenceinfrequenciescanbede­
termined.

RELATIONSHIPTOOTHEREQUIPMENT:
UsedtotestRadarSetAN/APN-8l().

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Acrystalcontrolledoscillatorproducesafundamentalfre­

quencyof128KC.Twofrequencydividercircuitsdividethissignal;thefirst.
toeither8KCor4KC;theseconddividestheoutputofthefirst,either8KC
or4KC.by54.

AIRFORCENAVYARMY
TYPECLASS.TentativeStandard
STOCKNOS.7CAC-210585
PROCUREMITINFO.:MIL-C-4689
PROCUREMITCOG.:USAFDESIGNCOG.:USAF,WADC,C&N
F.I.I.N.:FUNCTIONALCLASS.NO.:2.5.2

-ElectronicsTestEquipment-AN/UPM-36

11111proJactwe....pportedbytbeUSAFonContractATH(600)Z8Z76andmonitoredbyWADC.AWC•CarlL.Frederick.Bathe-d••Md.•Mll1tUllhedInU.S.A.



SIGNALCOMPARATORAN/UPM-36

MANUFACTURERS'ORCONTRACTORS'DATA:
GeneralPrecisionLaboratory,Incorporated,63BedfordRoad,Pleasantville,

NewYork;ContractAF33(604)5821,27April1953;ApproximateCostperUnit,
$1066.39.

REFERENCEDATAANDLITERATURE:
TO33Al-8-9-l(OperatingInstructions).
TO33Al-8-9-2(ServiceInstructions).
TO33Al-8-9-4(IllustratedPartsBreakdown).

.,/

SHIPPINGDATA'.
No.ofVoluIneOverallWeight
BoxesContents&Identification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

1SignalComparator4.916-1/220-3/424-3/473
AN/UPM-36

EQUIPMENTSUPPLIED·.
Quant.NaIneandCaseStock(USAF)OverallWeight
PerNOInenclatureMat'!Numbers(Navy)DiInensions(Lbs.)

Eq'pt(ArInY)inches)
HWD

1Signal7CAC-210585
Comparator
AN/UPM-36
Inclu<!linQ:

1Signal7-15/1616-5/813-1/826
Comparator
CM-56/UPM-36

1Case1018-1/212-1/211

1Cover9-1/417-1/43-5/86

(Contimed)
-ElectronicsTestEquipment-AN/UPM-36



SIGNALCOMPARATORAN/UPM-36

EQUIPMENTSUPPLIED:(Continued)
Quant.NameandCaseStock(JSAF)Overa.ITWelght
Per~omenc1atureMat'l~umbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1SpecialPurpose2404
Electricallong
CableAssembly
CX-2365/UPM-36

1SpecialPurpose1202
Electricallong
CableAssembly
CX-2366/UPM-36

1PowerCord720.5
CX-337/Ulong

.
~N/UPM-36-ElectronicsTestEquipment-





(Continued)

CALIBRATORSET
WWVFREQUENCYCALIBRATOR

MODELNO.RH-10,5,and10MCS
(BrowningLaboratories,Inc.)

FUNCTIONALDESCRIPTION:
Aportable,generalpurpose,testinstrumentdesignedforreceivingtransmissions

fromRadioStationWWVandemployingtheseasprimaryfrequencystandardsforthe
frequencycalibrationofradiosets.Thezerobeatmethodisusedwithaspeaker
makingthebeatnoteaudiblewhenzerobeatisapproached.Acathoderayindicator
isemployedforthefinaldeterminationofzerobeat.

RELAT10NSHIPTOOTHEREQUIPMENT:
UsedtotestRadioSetsAN/APN-84andAN/CPN-2A.

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Consistsofahigh"Q"antennatransformer,atunedradiofre-

quencyamplifier,converter,oscillator,Lv,,,IFstages,detector,selectiveam­
plifier,outputstagesandacathoderayzerobeatindicator.

PowerSupply:115volts:t:lO%,AC,85voltamperesinput.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREMITINFO.:..

PROCUREMITCOG.:DESIGNCOG.:Commercial
F.I.I.N.:FUNCTIONALCLASS.NO.:2.5.2

-ElectronicsTestEquipment-ModelRH-lO

1hhprojectwaeaupportedbytheUSAFonContractAFH(600)Z8Z76andmonitoredbyWADC,ARnC-CarlL.Frederick.Bethe-da,Md.-Multillth.dInU.S.A



CALIBRATORSET
WWVFREQUENCYCALIBRATOR

MODELNO.RH-I0,5,and10MCS
(BrowningLaboratories,Inc.)

ELECTROMECHANICALDESCRIPTION:(Continued)
FrequencyRange:5and10megacyclespersecond(standardradiofrequenciesre­

ceivedfromRadioStationWWV).
InternallyModulatedFrequencies:440and4000cycles(usedasprimarystandards

forcalibratingaudiofrequencies).
'cnsitivity:Betterthanl/Zmicrovoltonanyband.

Selectivity:10decibelsdownat5kilocyclesoffresonance.
RejectionRatio:Morethan50decibels.
OutputVoltage:0to5volts,adjustable.

MANUFACTURERS'ORCONTRACTORS'DATA:
BrowningLaboratoriesInc.,Winchester,Massachusetts;ApproximateCostper

Unit,$Z50.00.

TUBECOMPLEMENT:
1RTMA-6SJ7,3RTMA-6SK7,IRTMA-6SA7,IRTMA-6SN7,1RTMA-6J5,

1RTMA-6SQ7,IRTMA-OD3,1RTMA-5Y3,1RTMA-6U5.

REFERENCEDATAANDLITERATURE:
Manufacturer'sCircularNo.6415

.
Quant.NameandCaseIStock(USAF)Over-allWeight
PerNomenclatureMat'llNumbers(Navy)Dimen8ions(Lbs.)

Eq'pt(Army)(inches)
HWD

ICalibratorSet9191130
ModelRH-IO

EQUIPMENTSUPPLIED,

SHIPPINGDATA:
No.ofVolumeOver-allWeight
BoxesContents&rIdentification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)
HWD

-
ModelRH-IO-ElectronicsTestEquipment-



2.6ELECTROMECHANICALFREQUENCYMETERS





FREQUENCYMETERTS-328/U

FUNCTIONALDESCRIPTION:
Ageneralpurpose,portable,vibratingreedtypefrequencymeterconsistingof

ninevibratingreedsusedtocheckthepulserepetitionfrequencyofradarsystems.
Dialismarkedfrom380to420cyclespersecondindicatedin5cycleincrements.
Twojacksareprovidedforconnectiontometerbindingposts.

RELATI0NSHIP
SimilartoJ.B.T.

Type22451.

TOOTHEREQUIPMENT:
InstrumentCompanyModelNo.33FXor33F.SameasNavy

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
MeterRating:70ohmspervoltat400cyclespersecond.
FrequencyRange:380to420cyclespersecond,in5cycleincrements.
InputVoltage:100to130voltsAC,singlephase.

(Continued)
AIRFORCENAVYARMY

TYPECLASS.Standard
STOCKNOS.7CAC-526165F17-M-25103-77063F4325-328
PROCUREM'TINFO.:NavySpec.No.KS-9868AxmvSoec.No.7525
PROCUREM'TCOG.:ArmyDESIGNCOG.:Army,SSL
F.I.I.N.:FUNCTIONALCLASS.NO.:2.6.1

-ElectronicsTestEquipment-TS-328/U

ThisprojectwassupportedbytheUSAFonContractAF33(600)Z8Z16andmonitoredbyWADC,ARnC-CarlL.Frederick,Bethesda,Md.-MultilithedInU.S.A..



FREQUENCYMETERTS-328/U

ELECTROMECHANICALDESCRIPTION:(Continued)
PowerInput:1.75watts.
Accuracy:±0.3%.

MANUFACTURERS'ORCONTRACTORS·DATA:
J.B.T.InstrumentCompany,441ChapelStreet,NewHaven8,Connecticut;

ModelNo.33Fp;ContractNo.NXsr-38866;ApproximateCostperUnit,$32.50
',';,o:sternElectricDrawingNo.BL-I05975.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:

. Quant.NameandCaseStock(USAF)Over-allrNeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyBake-7CAC-5261655-13/163-1/162-33/640.75
MeterTS-328/Ulite
Including·3F437.5-37.R

1Case(J.B.T.Lea-6-1/44-3/43-1/40.25
InstrumentCo.ther
No.CA-15)-

2TestLead48
long

EQUIPMENTSUPPLIED·

. No.ofVolumeOver-allWeilht
Boxe.ContentsIIIdenUlication(Cu.Ft.)DimensionsPacked

Cinche.)(Lb•.)
HWD

1FrequencyMeter,TS-328/U0.377-1/27-3/4114
inLeatherCase,Including
TestProbes.(Overseas
PackedMFPVPP)

TS-328/U-ElectronicsTestEauimnent-

SHIPPINGDATA·



..
FREQUENCYMETERTS-328A/U

FUNCTIONALDESCRIPTION:
Ageneralpurpose,portable,vibratingreedtypefrequencymeterconsistingof

ninevibratingreedsforchecking400cyclepowersources.Thefrequencyofthe
linevoltageisindicatedbythatreedwhichvibrateswithmaximumamplitude.If
tworeedsvibratewithequalamplitude,thelinefrequencyismidwaybetweenthat
ofthetworeeds.Ifthemetershowsnoindication,thelinefrequencyisnotinthe
rangeoftheinstrument.

RELATIONSHIPTOOTHEREQUIPMENT:
SimilartoJ.B.T.InstrumentsModel33FX,Model33F,orModel33-FP-9M.
SimilartoNavyType22451.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:380to420cyclespersecond.Dialmarkedin5cycleincrements.

(Continued)
AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS.7CAC-526l653F4325-328A
PROCUREM'TINFO.:
PROCUREM'TCOG.:ArmyDESIGNCOG.:Army,SSL

F.I.I.N.:FUNCTIONALCLASS.NO.:2.6.1
-ElectronicsTestEquipment-TS-328A/U
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FREQUENCYMETERTS-328A/U

ELECTROMECHANICALDESCRIPTION:(Continued)
VoltageRange:100to130voltsAC.
MeterRating:70ohmspervoltat400cyclespersecond.
Accuracy:±O.3%at770F.,withsinewaveinput.
TemperatureCoefficient:Approximately0.000075perdegreeF.,inverse.

MANUFACTURERS
1

ORCONTRACTORS'DATA:
J.B.T.Instruments,Inc.,441ChapelStreet,NewHaven8,Connecticut,Model

33-FP-9M;OrderNo.4615-Phi1a-52-04-NY,ApproximateCostperUnit,$49.25,
January1953.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:

. Quant.NameandCaseStock(USAF)Over-alllWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1FrequencyMetal7CAC-5261656-3/843-9/321.75
Meter
TS-328A/U3F4325-328A
Including:

2Test
48

Lead
long

EQUIPMENTSUPPLIED'

.
No.ofVolumeOver-allWeight
BoxesContents&Identification(Cu.Ft.)DimensionslPacked

(inches)(Lbs.)
HWD

1FrequencyMeterTS-328A/U0.37117-3/47-1/24.75
(ExportPacked)

TS-328A/U-ElectronicsTestEauil)ment-

SHIPPINGDATA'



FREQUENCYMETERTS-328BjU

FUNCTIONALDESCRIPTION:
Aportable,generalpurposevibratingreed-typefrequencymeterforcheckj,

400-cyclepowersources.ThemeterdialdisplaysninereedseachtunedLo
particularfrequency.Thereedwillvibratewhenthelinefrequencyisresonant
toareedfrequency.

RELATIONSHIPTOOTHEREQUIPMENT:
TheTS-328BjUissimilartotheTS-328AjUexceptforchangesincomponents

andincasedimensions.TheTS-328AjUissimilartotheTS-328jUexceptthat
thecaseoftheAmodelisconstructedofaluminuminsteadofbakeliteandthe
meterhasbeenchangedfromasquaretoaroundstyle.TheTS-328BjUhas
beenreplacedbyTestSet,ElectricalPowerTS-934(>jU.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:None
FrequencyRange:380t0420cyclespersecond.Dialmarkedin5-cycleincrements.

(Continued)

AI&,FORCENAVYARMY

TYPECLASS
STOCKNOS
PHOCTTl?F.}.Jf1TINFO:
PROCTTl?F.M'TCOGDESIGNCOG.:USA,SCEL.SSL

FLIN..FUNCTIONALCLASS.NO.:2.6.1

-El"""'+"'''''licsTp.RtEnuinment-TS-328B/U



FREQUENCYMETERTS-328B/U

ELECTROMECHANICALDESCRIPTION:(Continued)
AlternatingVoltageRange:100to130volts.
MeterRating:70ohmspervoltat400cyclespersecond.
Accuracy:±O.3%at77

0
F,withsinewaveinput.

PowerConsumption:1.75watts.
TemperatureCoefficient:Approximately0.000075perdegreeF,inverse.

MANUFACTURERS'ORCONTRACTORS'DATA:
TheWinslowCompany,Newark,NewJersey,ContractNo.10971-PHILA-54-54.

TUBECOMPLEMENT:
None

REFERENCEDATAANDLITERATURE:
SCForm567.

.
Quant.~tock(USAF)

Overall
NameandCaseDimensionsWeight

Per!Numbers(Navy)
NomenclatureMat'l'inches)(Lbs.)

Eq'pt(Army)HWD

1Frequencyalurn-7CAC-318208-6-1/83-1/43-1/4
Meterinurn648(USAF)
TS-328B/U

1Case

2Lead,Test42"long

EQUIPMENTSUPPLIED'

SHIPPINGDATA:

Overall
Weight

No.ofVolumeDimensions Contents&IdentificationPacked
Boxes(Cu.Ft.)inches)

HWD
(Lbs.)

FrequencyMeter
TS-328B/U

TS-328B/U-ElectronicTestEauinment-
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FREQUENCYMETERTS-494/U

FUNCTIONALDESCRIPTION:
Avibratingreedfrequencymetercapableofmeasuringthefrequencyofsignal

generatorsandoscillatorswithinitsfrequencyrange.Itcontainstwopinjackson
thepaneltoconnecttotheoutputofthefrequencytobemeasured.

RELATIONSHIPTOOTHEREQUIPMENT:
PartofTestSet,TS-364A/APX-15.

ELECTROMECHANICALDESCRIPTION:
PowerSupply:Nonerequired.
FrequencyRange:49to51cyclespersecond,calibratedin1/2cycledivisions.
TypeofReception:ContinuousWave.
SignalInput:10volts,AC.
CalibrationAccuracy:±G.5%.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.
PROCUREM'TINFO.:Dwg.No.06l.AFPurchasePlanNo.45-5201.
PROCUREM'TCOG.:USAFDESIGNCOG.:USAF,C&N
F.I.I.N.:FUNCTIONALCLASS.NO.:2.6.I

-ElectronicsTestEquipment-TS-494!U

ThisprojectwassupportedbytheUSAFonContractAF33(600)Z8Z76andmonitoredbyWADC.ARDC-CarlL.Frederick.Betheoda.Md.-MultiHthedInU.S.A.



FREQUENCYMETERTS-494/U

MANUFACTURERS'ORCONTRACTORS'DATA:
JamesG.BiddleCompany,Philadelphia7,Pennsylvania.

TUBECOMPLEMENT:
None.

REFERENCEDATAANDLITERATURE:
CO-AN16-30APXI5-2-M(MaintenanceInstructionsforAN/APX-15).

. QuUlt.NameUldCa.eStock(USAF)Ovel'-aUlWeilht
Pel'Nomenclatul'eMat'lNumbel'.(Navy)Dim.n.iou(Lb•.)

Eq'pt(AI'my)Cinche.}
HWD

1FrequencyAlum-54-1/25-1/21.5
Meterinum
TS-494/U

5Spare
Fuse

1CaseAlum-
inum

EQUIPMENTSUPPLIED·

•
No.ofVolumeOvel'-allWei,llt
So••Content••Identification(Cu.Ft.)Dimen.ion.Packed

Cinche.}(Lb•.)
HWD

TS-494/U-Electl'omc.Te.tEauimnent-

SHIPPINGDATA·



•

FREQUENCYMETER
FRAHMMF9

(Jas.G.BiddleCOIl1pany)

FUNCTIONALDESCRIPTION:
Aportable,generalpurposevibrating-reedtypeinstrumentforcheckingthe

frequencyofa60-cyclepowersource.Thefrequencyofthelinevoltageisin­
dicatedbythereedwhichvibrateswithIl1axiIl1uIl1aIl1plitude.Iftworeedsvibrate
withequalaIl1plitudethefrequencyisIl1idwaybetweenthatofthetworeeds.If
theIl1etershowsnoindication,thelinevoltagefrequencyisnotwithintherange
oftheinstrument.

RELATIONSHIPTOOTHEREQUIPMENT:
ThisinstrumentissiIl1ilartoFrequencyMeterTS-494/Uexceptforfrequency

range.

ELECTROMECHANICALDESCRIPTION:
CircuitInforIl1ation:ThecircuitryofthisinstrUIl'lentconsistsofastandardelectro­

Il1agneticvibrator.CurrentfroIl1thelineundertestcausesthearIl1atureto
vibrateataratecorrespondingtothecircuitfrequency.ThisIl1echanicalvibra­
tionistransIl1ittedtothereedCOIl1bonwhichareIl10untedninereedscalibrated

(r~-+;nl1P(n

AIRFORCENAVYARMY

TYPECLASS.
STOCKNOS
IPROCIH..:JVfITINFO:
PHor.TTR~MI'T'r.()~•DESIGNCOG.:Crcial
FlIN·FUNCTIONALCLASS.NO.:2.6.1

-ElsTestEnuinrnent-MF9



FREQUENCYMETERFRAHMMF9

ELECTROMECHANICALDESCRIPTION:(Continued)
fordifferentvalues.Thiscausesthereedwhichistunedtothefrequencyof
thearmaturevibrationtovibrateinresonanceandprovideameterindication.

PowerSupply:None
FrequencyRange:58to62cyclespersecondinincrementsof0.5cyclesper

second.
AlternatingVoltageRange:100to130volts,single-phase.
MeterRating:100ohmspervoltat60cyclespersecond.
ReedComb:Brasswithninereeds.
Accuracy:±O.5%ofindicatedfrequency.

MANUFACTURERS'ORCONTRACTORS'DATA:
Jas.G.BiddleCompany,Philadelphia,Pennsylvania.

TUBECOMPLEMENT:
NA

REFERENCEDATAANDLITERATURE:
Manufacturer'sCatalog.

.
Quant.Stock(USAF)

Overall

NameandCaseDirnensionsWeight
PerNurnbers(Navy)

NomenclatureMatllinches)(Lbs.)
Eqlpt(Arrny)HWD

1Frequencybake-5552

Meterlite

FrahmMF9

1ExtensionCord

EQUIPMENTSUPPLIED·

SHIPPINGDATA:

Overall
Weight

No.ofVolumeDirnensions Contents&Identification
(Cu.Ft.)inches)

Packed
Boxes

(Lbs.) HWD

FrequencyMeter
FrahmMF9

MF9-ElectronicTestEauipment-
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STROBOTAC
MODELNO.631B

(GeneralRadioCompany)

FUNCTIONALDESCRIPTION:
Aportable,generalpurposetestequipmentusedformeasuringthespeedofrotat­

ing,reciprocating,orvibratingmechanismsbypermittingthemtobeviewedinter­
m.ittentlyunderaflashinglightatapproximatelythesamerevolutionsperminute
whichproducestheopticaleffectofaslowingdownorstoppingmotion.Itcanbe
usedforcheckingthecalibrationoftachometersorothersimilarapplications.Cali
bratedtoreadspeeddirectlyinrevolutionsperminute.

RELATIONSHIPTOOTHEREQUIPMENT:
UsedtotesttheA-4Gun-Bomb-RocketSight,theMD-IandtheMA-2FireCon­

trolSystems,thetypeK-4ComputerBombBallisticsData,thetypeS-4Shoran
BombingNavigationalSystem,theANIAPG-41,theANIAPA-57andtheANlAPG-32.

AIRFORCENAVYARMY
TYPECLASS.
STOCKNOS.7CAD-775000CAG-60175
PROCUREM'TINFO.:
PROCUREM'TCOG.:DESIGNCOG.:Comm.ercial
F.I.I.N.:FUNCTIONALCLASS.NO.:2.6.2

-ElectronicsTestEquipment-GRModelNo.63IB

'Dll••reJectwe••",.0"",-,tileUSAI'oaCo.ractAI'U(600)28Z76anclmoftltu"'-,WADe.AItJ)C•CarlL.I'noIolfldt.........d••Md.-.......-...sinU.S.A.



STROBOTAC
MODELNO.63lB

(GeneralRadioCompany)

.
No.ofVolumeOverallWeight
BoxesContents&Identification(Cu.Ft.)DimensionslPacked

(inches)(Lbs.)
HWD

1Strobotac,ModelNo.631B0.89-1/411-3/412-7/812

ELECTROMECHANICALDESCRIPTION:
CircuitInformation:Thelightsourceisastrobotronlampmountedinaparabolic

reflector.Thefrequencyofaself-containedelectronicpulsegeneratordeter­
minestheflashingspeedwhichisdialcontrolled.Speedcanbecontrolledbythe
AClinefrequencyorbyanexternaloscillatororswitchtypecontactor.Speeds
outsidethescalerangecanbehadbyusingmultiplesoftheflashingspeed.

;,~owerSupply:115volts,:t::10%,AC,singlephase,60cyclespersecond,35watts.
Range:600-14,400revolutionsperminute(fundamental)upto100,000revolutions

perminute(withmultiples).
DurationofFlash:Between5and10microseconds.
Accuracy::t::l%whenstandardizedbycomparisonwithpower-linefrequency.

MANUFACTURERS'ORCONTRACTORS'DATA:
GeneralRadioCompany,Cambridge,Massachusetts;ApproximateCostperUnit,

$140.00,January1953.

TUBECOMPLEMENT:
1StrobotronType63l-Pl,1RETMA-6X5GT/G,1RETMA-6N7GT/G.

REFERENCEDATAANDLITERATURE:
Manufacturer'sCatalogM,1951.

SHIPPINGDATA·

EOUIPMENTSUPPLIED:
Quant.NameandCaseStock(USAF)OverallWeight
PerNomenclatureMat'lNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1StrobotacMetal7CAD-7750007-1/28-3/49-7/89.5
ModelNo.CAG-60175
631B

1LineConnector84
Cordlong

1Plugforcon-
nectingexternal
contactor

GRModelNo.63lB-ElectronicsTestEquipment-
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OSCILLOSCOPETACHOMETER
PartNo.T-IOI007

(SperryGyroscopeCompany)

FUNCTIONALDESCRIPTION: Aportableinstrumentdesignedtocheckandmeasuretherotationalspeedofthe constantspeedmotorinthetrackingcomputeroftheA-IBombing-Navigational ComputerSystem.Theunitmeasuresthedifferencebetweenthespeedofthe motorandaprecise3600cyclespersecondstandard.Provisionisalsomadeto measurethespeedofthemotorbetween3300and3900rpm.

RELATIONSHIPTOOTHEREQUIPMENT:

ELECTROMECHANICALDESCRIPTION: CircuitInformation:Thetachometercircuitconsistsofswitches,resistors,capa­ citors,tubes,transformers,fuses,atuningfork,amultivibrator,andacathode raytube.Connectionswiththeunitundertestareaccomplishedbymeansof
(Continued) AIRFORCENAVYARMY TYPECLASS.

STOCKNOS.7CAC-797050
PROCUREM'TINFO.:
PROCUREM'TCOG.:DESIGNCOG.:Commercial F.I.I.N.:

FUNCTIONALCLASS.NO.:2.6.3 -ElectronicsTestEquipment-C"
PartNoT-IOIOm ThbprojectWAI."pportodbythoUSAFonContractA"33(1)00)21276andmonllorodbyWADC,ARDC-CarlL.Frodorlck.Beth..da.Md.-M"ltilithodinU.S.A..



OSCILLOSCOPETACHOMETER

PartNo.T-IOI007

(SperryGyroscopeCompany)

ELECTROMECHANICALDESCRIPTION:(Continued)

cablesandtestleads.Thehorizontalsweepofthecathoderaysignalistriggered

byselectingeitherthetuningforkorthemuItivibratorinthetachometer.The

tuningforkisanaccuratefrequencystandardwhichmeasuresexactly3600rpm,

whilethemultivibratorcoversarangefrom3300to3900rpm.Apotentiometer

isusedtovarythesignalfrequencyofthemultivibrator.Thecomparisonsignal

selectedfromeitherofthesetwosourcesisappliedasasynchronizingvoltage

toasawtoothsweepamplifierwhichissettoapredeterminedfrequency.From

thereitispassedthroughavariable-gainamplifiertothecathoderaytube.A

transformerisusedtoamplifytheappliedverticalsignalfromtheunitunder

test.Readingofthetwosignalsisgivenonthecathoderaytube.Whenthe

signalindicationceasestodriftacrossthecathoderaytubethetachometerand

theunitundertestaresynchronized.

PowerSupply:115volts,AC,400cyclespersecond,single-phase.

Accuracy:00.00033°at35
0

C.(9S
o
F.).(Temperaturethermostaticallycontrolled

above0C.(32F.).

MANUFACTURERS'ORCONTRACTORS'DATA:

SperryGyroscopeCompany,GreatNeck,LongIsland,NewYork.

TUBECOMPLEMENT:

1JAN-2£.PI,2JAN-6J6.1JAN-2D21,2JAN-6X4,1JAN-OA2.

REFERENCEDATAANDLITERATURE:

TO33DS-5-10-1(OperationandServiceInstructions).

TO33D5-5-10-4(PartsBreakdown).

SHIPPINGDATA:

No.of
VolumeOverallWeight

BoxesContents&rIdentification(Cu.Ft.)DimensionsPacked

(inches)(Lbs.)

HWD

SperryPartNo.T-IOI007-ElectronicsTestEquipment-
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OSCILLOSCOPETACHOMETER
PartNo.T-IOI007

(SperryGyroscopeCOITlpany)

SUPPLIED· EQUIPMENT.
Quant.NameandCaseStock(USAF)OverallWeight

PerNomenclatureMatllNumbers(Navy)Dimensions(Lbs.)

Eq'pt(Army)(inches)
HWD

1OscilloscopeAlumi-7CAC-79705014139
Tachometernum
SperryPart
No.T-IOIOO7

1PowerCable
115Volts

1SignalInput
Cable

Total:30

II

-ElectronicsTestEquipment-SperryPartNo.1'-101007
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•
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