
MIL- G-7817
30 NOVEMBER 1951

Superseding
AN-G-31a
22 Novanber 19)$8

MILITARY SPECIFICATION

GAGE, FUEL QUANTITY, CAPACITOR TYPE, UNCOMT!3NSAT~
GENERAI SPECIFICATION FOR

This specificationwas approved by the Departments
of the Amy, the Na~, and the Air Force for use of
procurement services of the respective Departments.

1. SCOPE

1.1 This specificationcovers the general requirements for uncompensated capacitar
type fuel quantity gages.

2. APPLICABLE SPECIFICATIONS,OTHER PUBLICATIONS,AND DRAWINGS

2.1 The f‘allowingpublications, of the issue in effect on date of invitation for
bids, shall form a part of this specificationto the extent specified herein:

2.1.1 specifications.-

Federal

CQ-M-1$1
CQ-P-iiL6

Milit+y

MIL-C-5015
-D-928

NIL-D-55bf3
MIL-F-5572
MIL-I-6181

lmL-lX5080
MXPN-3336
NII.eP-5633

MIL-P-605L
!.uL-P-6906
NIL-S-771i2
JAN-1
JAN-G-17

JAN-C-76

Metals; General Specificationfor Inspection of
Plating; Cadmium (ELectrodeposited)

Connectors; Electrical
Drawings and Data Lists; Preparation of (For

Engines, Accessories and Other Auxiliary
Equipment)

Decalcomanias; Aircraft
Fuel;Ai.rcr+% Reciprocsting Engine
InterferenceLimits and Tests; Aircraft Electrical
and Electronic Equipm.nt

Lubrication of Aircraft, General Specificationfor
Nut, Self-Locking, Instrurmnt Mounting
Packaging and Packing of Aircraft Material in
Steel Shipping Containers

Packaging of Lightweight Aircraft Accesscx.ies
Plates, Information and Identification
Screw Threads, Standard, Aeronautical
“hdxs, Electron
Cables, Coaxial and Twin-Conductor,for Radio
Frequency

Cable (Hook-UpWire), Electronic, Insulated, Radio
and Instrument

Air Force-NaVY Aeronautical

AN-w-A-696 Anodic-Films; Corrosion-Protective(For)
Aluminum Alloys

AN-E-19 Electronic Equipment; General Specificationfor
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2.1.2

2.1.3

AN-L-1 LuminescentMaterial;Fluorescent
AN-M-13 Marking,Labeling and Tagging,Aircraft,Aero-

nauticalEquipment,Accessories,Parts,
Materialsand Supplies

AN-P-13 Preservationand Packaging;Parts and Equipment
(GeneralSpecificationfor)

AN-P-32 Plating;.Zinc

Other Publications.-

Air FozceNaW Aezwnautical&II etin

No. lli3 Specificationsand Standards;Use of

Drawings.-.-

Military Standards(sheet)

Ms33516 Case - StandardDimensionsfor 3-1/& Inch
Size Instrument

Air Force-Na~,AeronauticalStandardDrawings

@430 Fitting- SyntheticT+ Single-PlaneFlush aid
Recessed

AY10398 Metals - Definitionof Dissimilar
AtWOliOl Case - standardDimensionsfm. 2-3/~ Dial Inst-ent

(Wi5houtSump)
AND1OL!OII B@texs - Standad Design of Aircraft Instment
4JTIO!42 Ca5e - 2-Inch Size.Ins@unent, standardDtiensions30=

(Co>ic?sof specifications,standards,and drawingsrequi?edby contractorsin ..n-
nectionwith specificprocurementfunctionsshouldbe obtainedfrom the procuringagency
or as directedby the contractingofficer.)

3., WQVrnm’fs:

3.> Materials..--

3.1.1 ProtectiveTreatinent.,-Wben materialsare used in the constru.tionof tbe
gage that are ‘subjectto deteriorationwhen exposedto climaticand environmentalc.ondi-
tirms likely to occur during senv$ce usage,,they shall be protectedagainst such deteriora-
tion,in a manner that will.in no,wa~,prevent compliancewith the performancerequinarnents
of ti?isspecification.,The use of any Protectivecoatingthat will crack, chip, or
scale with age or e@WW+s of climaticand envirom,entalconditio”~~ha~ be a~Oided.

3.1.2 Material@shall conform to applicablespecificationsas specifiedherein.
W@, materiti.s.are used.which are.not specificallydesignated,they shall be entirely
su&.+le7f,0s.tipPw.ose. Theuseof:lightweightmaterials.and “eight-satingdesigns is
a,major.consideration,,and.’their use.shall be investigatedand exploitedto the greatest
Rcmq>b3+.e~ent.

3.1.3 w.- Mwt.als~shall be of the corrosion-resistingtype or suitablytreated
b. resist corro%lonin,fuels,.salt spray,.or.atmosphericconditionsto which the.gage will
he.nbj~ted ~en, in storageo? duqing normal serviceuse.

3.1..II DissimilimMetals.- Un@ss suitablyprotectedagainst electrolyticcorro-
@.ow,dz.sqim~z metzs .S~.l not be.used,in intimate contactwith each other. Dissimil=
m@#._.,are.de@n@ by Draxing.WD10398.

●
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3.1.5 f@magnetic Material.- Nonmagneticmaterial.shall be used for all parts,
exceptwhere magneticmaterialsare essential.

3.1.6 Fungus-%-oofMaterials.- Materiaiswhich are not nutrientsfor fungi shall
be used to the greatestextentpracticable. Where materiaLsthat are nutrientsfor fungi
must be used, such materialsshall be treatedwith a fungicidalagent, av approvedby the
procuringagency.

3.1.7 Selectionof Materials,- Spe.ificati.nsand standardsfor all materials,
parts, and Governmentce~tificationand approvalof processesand equipment,which are
not specificallydesignatedherein and “hich are necessaqffo~ the executionof this speci-
ficaticr.,shall.be selectedin accordancewith ANA SulletinNo.lh3,except as provided
in the followingparagraph.

3.1.7.1 AN or NIL StandardParts.- AN or MIL Standardparts shall be used wherever
they are suitab~shall be ident~ied on the drawing by their part
numbers. Connnercialutility parts such as screws,bolts, nuts, cotterpins, etc., may
be used provided they possess suitablepropertiesand are replaceableW tie AN or MIL
Standardparts without alteration,and provided the correspondingAN or MIL part numbers
xre referencedin the parts list and, if practicable,on the contractorIs drawings. In
the event there is no suitablecorrespondingAN or MIL Standardpart in effect on date
of invitationfor bids, commercialparts may be used provided they conform to all require-
ments of this specification.

3.2 Design and C3nstructi0n.-

3.2.1 The basic gage shall be designedto indicatethe liquid quantityin a given
fuel tank by measurementof the electricalcapacitancebetween two OF more plates of an
electrostaticcapacit.xmounted in the tank. It shall consist essentiallyof one or more
tank units, an indicatingunit, and an intermediatedevice for transmittingthe indica-
tion of liquid quantityregisteredby the tank unit or units to the indicatingunit. The
intermediatedevice shall consistof a suitablepower unit (alternatingcurrent,bridge
and amplifier). The basic gage design shallprovide linear indication. The design shall
also provide an output signal.for totalizationpurposes,if requiredfor specificapplica-
tions as directed.by the procurin+agency. IXOZTO*atiOn of the added.totalizationfea-
ture shall entail the inclusionof a suitableintermediatepower unit and an indicating
unit which shall be designedto indicatethe total amount of fuel registeredty the
individualgages. The tank unit or units shall be so characterizedthat a constant
capacitanceis registeredfor each unit volume of fuel sensed.

3.2.2 The gages shall be so constructedthat no parts will work loose in service.
They shall be built to withstandthe strains,jars, vibrations,and other conditions
incidentto shipping,storage,installation,and service. Pivots,bearings,and gears
shall neitherbind nor shake and shall be as near frictionlessas practicable.

3.2.3 Fire Hazard.- The electricalcircuit of the gage system shall be so designed
I,hatthe value and magnitudeof the potentialsappliedto tie tank unit or units, shall
not create a ffre hazard in the airplanefuel tank.

3.2.11 General.- The requirementsof this specificationare generallyapplicable
to all types ~raft installationswherein reciprocatingenginesare used. However,
due to the wide variationsof fuel tank capacities,arrangements,and numbers,specific
details such as length of tank unit, arrangementof calibrationof scales,et cetera,
shall be suppliedby drawings or part number. The detail requirementsshall be based upon
the generalrequirementsof this specification.

3.3 Performance.- The gage shall satisf.[.torilymeet the requirement specifi.4d
in Section~ j when su6jectedto the applicable ‘!sts.

3
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3.h Interchangeability.- All parts having the same manufacturers part number bhall
be directlyand completelyinterchangeablewith each other with respect to installation
and perfc!nnance.Changesin manufact.re~,s part numbers shall be governedby the drawing
number requi~ementsof SpecificationMIL-D-5028.

3.5 Componen%Parts.- The gage shall,consist of one or more characterizedtype tank
units, an intermediatedevice, an indicator,and associatedcomecting cables. The design
shall provide linear indication.

3.5.1 Totaliner.- The totalizershall consistbasicallyof an intermediatedetice
and an indicatorand shall by electricalmeans sum the indicationsof two or more individ-
ual linear indicatinggages. The individual gages associatedwith the totalizinggage
system shall be designedto provide suitableelectricalo“tp”t signalsfor sumnatignby
the tatalizer. Malfunctioningof the totalizershall not adverselyaffect the performance
of the individuallinear indicatinggages.

3.5.2 Componentparts of two or more individualgages shall not be housed in a
singleunit. The number of units shall be kept to a minimum. Similarunits of two or
more gages may be mounted cm the same rack subjectto approvalby the pi-ocu-ingagency.

3.5.3 Tank Units.- The basic tank unit shall consistof a suitablecapacitative-
arrangementof meta.11.cconductorssuch as a pair of ccm.entriccylinderselectrically
insulatedfrom each other aridforming a three-wirecapacitor. The design shall be such
that the tank unit can be disassembledand reassembledwithout the use of special tools.
It shall be so constructedas to permit fuel into which the “nit has been immersedto
rise freely to its naturallwel between the conductors,in order that up to this level,
the fuel will serve as the dielectricsubstance. Above the le”el of the fuel, a mixture
of air and vapor will be the dielectricsubstance. Nonsensingportions of the sensing
element shall not exceed the followingdimensions: 0.600 inch at the flange end and
O.iIOOinch at the oppositeend forexternal mounted tank units, and o.hoo inch at both
ends for internalmounted W units. It shall be so constructed.s to preclude the
formationof deposits and sedimentsbetween the conductors. The minimum ailo”abledis.
tance between the conductorsshall be o.lz$ inch. The tank unit shail be designedto
make electricalcomections readilyaccessiblefor testingthe tank unit and “aking cali-
bration adjustmentsusing a substituteprecisioncapacitance. The materialsused in the
constructionof the tank units shall be imperviousto aircraftfuels.

3.5.3.1 Char..t.erizedTankUnits.- Characterizedtank units shall be designed tz
provide a linear relationshipbetweenthe electricalcapacitanceand the volume of fuel
sensed. The basic design shall be suitablefor producinghigh capacitanceratios (i.e.,
large ratio between the maximum and minimum capacitanceper unit length) and following
calibrationcurves with a high de~ee of accuracy. The basic design shall possess good
production adaptability. The size and weight shall.be kept to the minimum consistent
with high quality aircraftinstrumentdesign.

3.5.3.2 Mount% Types.- Thetankunit designs shall include externaltop mounted
types, externalbottom mounted tries, internalmounted types, and other types as required
‘forspecificinstallations.

.3:5.3.3‘Mounting-Flange,.The extei-mltop and bottom mounted types shall be
designedtid constructedfor installationin a fuel tank fittingwhich has dimensions
‘c’.i~oi’iingto”DrawingANU30, size 6, or as otherwisespecifiedby the procuring agency.
The rneaiEprovided for mouritingthe internalmounted tank unit types shall be entirely
suitablefor the purpose aridshall be subjectto appro~alby the procuringagency.

3.5.”3.h Connector‘Horsing.- For eternally msunted type tank units, the projection
6f the connectorhousingbeyond the flange surfaceshall be held to a minimum practicable
Jldtgtancein Order to”facilitatemninting.
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3.5.3.5 Seal.- Theexternalnmunt,i”,gme tank unit connectorhead shall be an
inclosedcompar=t sealed to prevent the entrance of fuel and moisture.

3.5.11 IntermediateDe~iCe.- Theinta-mdiatedeviceshallimludeall~artsof
the gage exclusiveof the tank mtits, the indicator,and the ezcternalwiring. The inter-
mediate device shall incorporateadjustmentfeatures to permit universal application
without substitutionof componentparts of the device.

3.5.4.1 St~dWd ElectronicParts.- Electronicparts and the applicationthereof,
shall be ix accordancewith SpecificationAN-E.19.

3.5.IL.2 Vacuum Tubes.- Vacuum tubes shall be of approvedruggedized construction
conformingto SpecificationJAN-1.

3.5.b.3 Chassis.- The chassis for electronicdevices such as amplifiersshall be
of metal.and sh~designed to form a rigid support for the equipmentmounted thereon.

3.5.b.h Enclosures.- Amplifiers,bridgeunits,or otherelectronicassanbli=ss
:;hallbe inclosedandsealedsufficientlytaprotecttheinternalpartsfromchangeable
Climaticandatmosphericconditionsand shall meet the test requirementsspecifiedheyein.

3.5.~.5 Mounting Bases.- Each separate componentof the intermediatedevice shall
be provided with a suitablemounting base.

3.5.11.6VibrationandShock Insulation.- Delicate devices, such as vacuum tribes,
or other parts whose life or performancewould be adversely affectedby shock and vibra-
tion shall be protectedfrom shock and vibrationoccurring in any direction either by
the mounting of the article of equipmentitself or by local cushioningof such devices.
In cushioning,all mounting~ shall be so designed and installedas to be readily replace-
able without major disassembly. If cushioningis employed, sufficientclearance shall
be p~ovided between parts to preclude the possibilityof a cushionedpart striking any
other part under conditionsof a violen% shock.

3.5.5 Itiicata,&-

3.5.5.1 !Cheindicatorshallbe =! electricalreceiverwhichcontinuouslyindicates
thequantityof fuel in pounds. The indicatordesigns shall conform to the sensitiveand
nonsensitivedial presentationtypes shown on figu=ea 1, 2, and 3. Stopsshallbepro-
videdm allindicaiomtopreventtheMainpointerfrommakingmm-sthanOM tonpl~te
revolution.Provisionshallbe incorporatedin thedesigntopamit theadditionof
l~v~l~Uning swit,chin~rne~hanismsandoutputsignalControlssuchaspotentiometersas
requiredforspecificapplications,

3.5.5.2 IndicatorCase.- Theindicatorcasedesignsshallbe inaccordancewith
thoseshownonfigures1, 2,and3. Thec.seshallbe const~ctedof a suitablematerial
a~]plicablelxhermeticsealing,and the material shall be uniform in texture with a smooth
external surface. The case shall provide a hermeticallysealed enclosurefor the internal
mechanism of the indicator. The design of the indicatorcase shall be such that the
internalmechanismmay be removed from the case, replaced, and the case resealed. This
shall be accomplishedwithout the use of special tools and fixtures,unless they are

app’fOvedby the prOcuring agency. The hermetic sealing shall be so accomplishedthat
the seal will not be dependentupon materials which will be affected by the action of
any atmosphereto which the indicatormay be subjected.

3.5.5.2.1 The cases shall be filled with helium of at least 9B-percentpurity,
free of dust particles,and containing not more than 0.006 milligram of water vapor per
li.te~(dewpint -65”c) at the filling p~essure. The absolutepressure of the helium in
the case shall be approximatelyone atmosphere.

5
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CASE IN ACCORDANCEWITH
r DR&~=NG AND+O~OI

/
I

L-ENTFI, Im OR ~o~~
AS APPLICABLE

mlIGTH OF CASESHALLNOTEXCEEDL.2

I 1

I I HEIGHT OR
MARKINGS LENGTH

i.010

!JIDTHOF LINE
OR GRADATION

?.005

.031

.016

.031

.020

--

FIGURE 1.

INCHSS

MATERIAL
OR

FINISH

FLUORESCENT-
LIJMINESCENT
MATERIAL

DURABLE
DULL BLACK

Downloaded from http://www.everyspec.com



0

I

mL-G7817
(November19$1)

ENTER 100 or 1
AS APPLICABLE

/ CASE IN ACCORDANCEWITH DRAWING /
AND101iL2

DIMENSIONSIN INCHES UNLESS OTHERWISE
SPECIFIEC TOLmANCES: ANGLES fo”151

DECIMALS +.005
.062

SUEDIAL
POINTER

NOTE: LENGTH OF CASE SHALL NOT EXCEF315 XNCIE?

F

E
MAIN DIAL:

PUEL QUANTITY
MAJOR GRAD
NINOR GRAC
LBsx

SUB-DIAL:
NUMERALS
MAJOR GRAD
NINOR GRAD
nzoo!t
CIRCLE DIA

BACKGROUND
OF DIAL

1

.ll!o .025

.Illo .020

.188 .031

.125 .015

.1OC .015I

--- I ---

MATFF.IAI
OR

FINISH

FLUORESCENT-
LDMINESCENT
MATLRIAI

DURABLE
DULL BLACK

FIGURE2,
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l-- 2.875 MIN
DIA GRADUATIONS +

L ENTER 100 OR 1000
AS APPLICASIE

NONSENSITIVE

)

CASE IN ACCORDANCE
WITH STANDARC

OF CASE NS33516NOTE: LEN3TH
SHALL NOT EXCEED L.25 /
INCHES

,+F0,3,

h
T.125

SUS-DIAL
POIETFR

oNS IN INCHES.
OTHERWISE SPECIFIED,
CES: ANGLES fO”-15r

AS APPLICABLE
DECIMALS f.005

S~ITIVE

!’IGURP.3.
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3.5.5.3 Bezel Ring.- The bezel ring, used with the indicatordesign shorn on
figure 1, shall be made of notierrouslow densitymetal ati shall have a durabledull
black finish.

3.5.5.h Cover Glass.- The cover glass shall be suitablefor hermetic sealingand
shallbe clear, flat, and free from flawswhich inteyfe~ewith the normal reading of the
instrument. The thicknessof the cover glass shall be the minimumpracticableand entirely
suitablefor the purpose intehded.

3.5.5.5 Dial.- The indicatordial shall be made of aluminum,and shall be fastened
securelyto the=e or upon the frame of the mechanismof the indicatorby not less than
two screws in such a reamer that it will not loosen or turn when the instrumentis vibrated.
For sub-dial.sensitiveindicatorsof the types shown in figures 2 and 3, the inmer POT.
tion of the sub-dialshall be recesseda sufficientdistance,in order that the outer
surfaceof the pointerwill be on tbe same plane as the numeralsplaced on the main dial.

3.5.5.5.1 Dial and Cover Glass Location.- The distancebetween the front surface
of the bezel and the outside surfaceof the cover glass shall not exceed 0.062 inch. ‘fhe
distancebetween the inside surfaceof the cover glass and tbe dial shall not exceed0.125
inch.

3.5.5.5.2 Dial Scale.- The dial scale shall be graduatedand numberedto indicate
quantitiesin pounds at even intervals. The intervalsemployedshall be determinedby
the capacityof the tank and the scale length, in order to obtain a scale having sufficient
graduationsand numeralsfor each readingwithout overcrowding. For nonsensitivetype
indicators,the indicatingscale shall provide a minimum scale radius of 320 degrees.
The main indicatingscale for sub-dialsensitivetype indicatorsshall provide a minimum
scale radius of 255 degrees.

3.5.5.5.3Thedialscaleshallbemarkedaccordingto thefollowingpmcedue:

Indicatordials shall be calibratedin pounds.
The dial graduationsshall be uniformlyspaced.
The end point of the calibrati.onshall be the
number of pounds obtainedby multiplyingthe
usable tank volume in gallonsby a densityof
6.593 pounds per gallon.

The scale end shall be the last divisionbefore
the end point, (for example, if the weight of
fuel at the end point is k,1480lb and tiieminor
graduationsrepresent@JO lb the scale end will
tiethe minor graduationrepresentingL,LOO lb).

3.5.5.5.& Dial Markings.- All markings shall be durable to withstandusage
encounteredin service. The dials shall be marked as shown on figures1, 2, and 3. The
graduationmarkings shall be linearwithin io”201 of arc for indicatorsconformingto
figures1 and 3, and within tO”30r for indicatorsconformingto figure 2. Wherever
practicable,each major graduationshallbe identifiedby a singlenumeral.

I 3.5.5.5.L.1 Marking dimensionsfor the indicatordial shown on figure 3 shall bs
in accordancewith the follotingtable:

9
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: Height or : Width of Line : I-!&b?rial
Markings Length : or Graduation z or

: Inch iO.010 : Inch io.~5 : Finish

l.lkINDIAL

Numerals ,: 0.180 z 0.031 :
Total ~el Quantity O.111o : 0.025 : Fluorescent
Fuel Cuan. (as applicable) : 0.156 : 0.031 : Luminescent
Major Graduation 0.250 , 0.031 :
Mimr Graduation 0.188 :
LBS-X-

0.015 :
0.100 , 0.015 :

SU&DIAL
:

Numerals : 0.100 : 0.015 :
Graduations o.0911 :
KLOO or 1000 (as applicable)~

0.010 : Fluorescent
O.O62 : 0.010 : Luminescent

Circle Diameter 0.906 , 0.015 :

Backgroundof Dial :---: --- : Durable Oull
Black

3.5.5.5.IJ.2 P1.uOrescent-LumtiescentMa,terQle-Fluorescent-luminescentmateriti
sh~l conform ta SpecificationAN-L-1.

3.5.5.6 Pointers.- Unless otherwisespecifiedherein, pointers for the indicatms
shall oonfcn’mtiiiiO&8. Pointersshall be light and sufficientlyrigid tu prevent
oscillationunder vibration. They shall be firmly attachedto the associatedmechanism.

3.5.5.6.1 Pointer Length.- ‘fhepointer length shall be such that the pointar tip
will etiend into the scale a distanceequal to 1/3 to 2/3 of the length of the shortest
graduation.

3.6 ElectricalCable.- Hook-upwire and externalunshieldedconnectorcable shall
be in accor~ancewith SpecificationJAN-c-76. Coaxialcable shall be in accordancewith
SpecificationJAN-c-17. Electric& cable used within the fuel tank and subject to tie
action of tie fuel ~hall be entirel~suitablefor the purpose intended. 1. applications
where the temperaturemay exceed 90°C in compartmentsof the aircraft structurethrough
which the electricalinterconnectingcables will be routed, the cables shall be specially
designedfor high temperatureuse =nd shall be subjectto appro~ilof the procuring agency.
Internalwiring shallbeneat and accomplishedin a manner that individutiwires may be
easily traced. Wires shaLl be tied to the terminalsprior to solderingwhere practicable.

3.6.1 Cable Length.-. AccuracT and sensitivityof tne gage shall not be adversely
affectedby increasingcm’decreasingthe tank unit interconnectingcableswithin the
limitsof from 5 to 100 feet.

3.7 l?lectric~Connectors.- The electricalconnectorswed, with the exceptionof
those requiredfor the tank unit circuits, shall be in accordancewith SpecificationMIL-
c-5015,unless othefwiseapprovedby the procuringagency. Coaxiti cable con~.tOrs d
other types of connectorsor methods of connectionused on tank unit assemblyshall be
suitablefor the purpose intendedand shall be subjectto approvalby the procuring agency.
The connectorsprovided for interconnectingexternallythe completetank unit assembly
shall be polarizedat each point of connection.
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3.8 ~ut ElectricalPower.- The gage stall be designed to operate from a l15v,
bOO-cycle,single-phasea-c power supply. Transferrelayswhich may be requiredfor
spec~ic installationsmay be operatedfrom a 28V d-c power soufce subjecttc approvalof
the procuringagency.

3.9 -.- Sufficientdamping shall be provided in the gage assemblyto elimi-
nate excessiveoscillationand provide steady indicationof tie pointe~. Oa.gesemplqring
sensitivet-e indicatorsshaLl be designed to providepractically,,dead-beat,loperation.

3.10 CalibrationAdjustment.- Means shall be providedfor adjustingthe electrical
circuitfor range a“d calibrationof the indicator. Adjustmentsof the indicatorpointer
shall be such that a ckange in tbe full adjustmentdoes not appreciablyaffect the por,i-
ticm of the indicatorpointer at the zero point. The adjustmentsshall be locatedin the
intermediatedevice and not in the tank units or indicator. The adjustmentsshall be of
sufficientrange to compensatefor all manufacturingtolerancesin the gage and the fuel
tanks, and shall provid~ a sensitivitysuch that adjustmentscan be easily accomplished
under service operation5. The design shall be such that the completegage includingthe
compensatorcan be accuratelyand easily checkedwhen the gage is installedin the .tir-
plane, by means of suitabletest equipment.

3.11 Gage Failure Indication.- The gage shall be providedwith a readily acces-
sible test button to indicatefailure of the gage operation. The test button,when
depressed,shall cause the gage indicationto decreaseuntil tbe lower stop is reached.
Wlen the button is releasedthe gage indicationshall return to normal. The test button
shall be designedto be mounted as a separateitem and shallbe subjectto approvalby
the procuringagenty.

3.12 Screw Threads.- Unless otherwisespecified,the threads of all machine screws,
0.060 inch or larger in diameter,sbdl cori?ormto specificationMIL-s-77b2.

3.13 Lubrication.- Lubricatimshallbe a.mmplish.dinaccordancewithSpecifi-
cationNIL-L-6M!0.LubricantsshallconforrntoapplicableGovernmentspecifications,
unlessotherwiseappra~edby thepmcwing agency.

3.lb FinishesandprotectiveCoatings.-

3.lIL.1 Finishesand protectivecoatingswhich will crack, chip, or scale during
nonnaL servicelife or due to extremesof atmosphericconditions,shall not be used.

3.lII.2 Aluminum-AlloyParts.- lhminum-alloy parts, where practicable,shallbe
coveredwith an anodicfilm conformingto SpecificationAN-QQ4.-696.

3.1)4.3 Steel Parts.- Steel parts shall be cadmium-or zinc-platedwhere practi-
cable in accordancewith SpecificationQQ-P-416,typeII or III, as applicable,and of
a class that is adequateto achievethe degree of protectionrequired,or Specification
AN-P-32.

3.15 IdentificationofPrOduct.-

3.15.1Nameplate.- NameplatesconformingtoSpecificationMIL-P-6906shallbe
securelyattachedtoeachseparatelymountedunitofthegageandshallbelegiblyand
permanentlymarked with the informationlisted below. The informationmarked in the
spacesprovided on tbe nameplateshall be in accordancewith specificationAN-M-13.

INDICATOR (or Tank Unit, Power Unit, Amplifier,etc.,
as applicable)for

GAGE, wET. QUANTITY,CAPACITORTYPE
IJ.SV,LOO-Cycle,Single-Phase,AC_ hp (Applies
only to Power Input Unit)

● 1!I
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3.15.2
toa product,
sales matte=,

SPecificationMIL-G7817
Manufacturer1s Part No.
Manufacturer1s Serial No.
Stock No. (USAF or Na~, as applicable)
Contractor Order No.
Manufacturer1s Name or Trade-Mark
U s Property

Use of AN or MIL Designations.- AN or MIL designationsshall not be applied
exceptfor Qualificationtest samples,nor referred to in correspondenceor
until notificationhas been receivedfrom the AeronauticalStandardsGrOuD

thattheproducthas been approvedfor aeronauticaluse, by both the Air Force and the “
Sureau of Aeronautics.

3.16 Installation.-

3.16.1 InstallationInstructions.- For Navy procurementonly, the contractorshd.1
furnishwith each instrumentone printed copy of instructions,with illustrationsand
diagramsif necessary,co~eringthe installationof the instrument. Prior to printing,
two copies shall be furnishedto the qualifyingagency for approval. Wheneverpossible,
the instructionsshall be arrangedto rzquirw only one sheet of paper, either 8-1/2 by 11
inches or 17 by 11 inches.

3.16.2 MountingScrews.- The contractorshall furnish sufficientmoqnting screws
for installingindicatorsconformingto figure 1. The irdicator mounting screws shall be
No. 6-32, Nc-2 round head brass machine screwshaving a durable dull black finish, Lengths
shall be sufficientfor mounting on a panel 3/16 inch thick.

3.16.3 RemovableSpringNuts.- For indicatorsconformingto figure 1, the con-
tractorshall furnish a sufficientnumber of remo~ableNo. 6-32,Nc-2springnuts to fit
the mountinglugs of the indicator,of a type conformingto SpecificationMIL-N-3336.

3.16.11WiringDiagram.- A wiringdiagramshowingthe external electricalcomec-
tions of the basic circuit,point to point betweenall the basic componentsof the gage,
insofaras practicable,shall be permanentlyaffixedto the inside of the intermediate
detice or affixedto the mountingunit. The wiring of the tank unit assemblyshall be
shown in such a manner as to make the diagram applicableregtiess of the number of tank
units used. An internalwiring diagram of each of the individualunits of the fuel gage
shall be permanentlyaffixedon or within the unit where practicable. If decalcomanias
are used for this application,they shall conformto SpecificationMIL-D-551J8.

3:16.5 IfnvsloPe.- Wbenapplicable,an envelopefurnishedby thecontractorshall
bepackageduitheachindicator.Theenvelopeshallcontaintheinstallationinstructions,
mountingscrewsand/oTremovablespringnutsasrequir.d.Eachenvelopeshallbemarked
.tiththeapplicableporLXons.ofthefollowinginfcmm.ti.n:

,!*pfp~~TAN~
‘ISISENVSLOPECONTAINSMOUNTINGSCREWS,SFRINO NUTS ANE

INSTALLATIONINS’IRUCTIONS,,

-3.17 w0Aman.5hip.-

3.17.1 General.- ‘.Thegage, includingall parts and accessoriesshall b? constructed
and finishedi~rciughly workmanlikemanner. Particularattention shall.be given to
neatnessand thoroughnessof ‘soldering,wiring,marking of parts and assemblies,welding
and brazing,painting,riveting,machine-screwassemblies,and freedom of parts from burrs
and sharp edges.

3.17.2 SCreWAssemblies.- .Assemblyscrewsad bolts shall be tight. The word
W,igtitv!means that the screw or bolt cannotbe appreciablytightenedfurther,without
~tbmageor injury t-othe ‘screwor bolt or .tireads.
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3.17.3 Riveting.- Rivetingoperationsshall be carefullyperfcmned to insurethat
the rivets are~=d satisfactorilyheaded.

3.17.IJ Gears.- Gearassembliesshallbeproperlyalinedandmeshed,andshallbe
oper.bh?with.=terferenee,tightspots,loosespots,orotherirregularities.Wlere
required,gearass,~blieashallbefr.,franbacklash.

3.17.5 Cleaning.- The gage shall be thoroughlycleanedof loose, spattered,OF
excess solder,metal chips, and other foreignmaterial,after final assembly. Rums and
sharp edges, as well as resin flash that may crumble,shall be removed.

IL. SAMPLING,INsPECTION,AND T12STPRCC2TKIRES

)$.1 Classificationof Tests.- The inspectionand testingof gages shall be clas-
sified as follows:

(a) Qualificationtests: Qualificationtests are those tests
accomplishedon samples submittedfor qualificationas a
satisfactoryproduct.

(b) Inspectiontests: Inspectiontests are those tests accom-
plished on gages manufacturedand submittedfor acceptance
under contract.

k.2 TestConditi.ns.-

h.2.l ~andard AtmosphericConditions.- Wneneverthe pressure and temperature
existingat the time of the test are not specifieddefinitely,it is understoodthat the
test is to be made at atmosphericpressure (approximately29.92 inches Hg) and at room
temperature(approxtiately25oc). When%mt,saremde withai.rnosphericpressureor roOm
temperaturedifferimrnateriall~frorntheabovevalues,vroPerallowanceshallbemadefor
the differencefrom the specifiedcondition.

I
~.2.2 Position.- Unless otherwisespecified,the indicatorshall be testedwith——

the dial in the normal operatingposition.

L.2.3 Test Power.- Unless othawise specifiedherein,the gages shall be tested—
with 11X, kOO-cycle,single-phase,a-c power supply. The voltage and frequencytolerance
shall be t2 percent. All tank unit capacitancemeasurementsshall be made at ILOOcycles
per second.

L.2.~ Master Test Standards.-

b.2.~.l Test Instrument.- Whenever a master test instrumentis specifiedit shall
be in the form of a precisionvariable capacitor,or a precisionfixed capacitoror capa-
citors,precisionvoltage source,and/or a precisionresistancedecade, as applicable.
The accuracyof the precisioncapacitors,fixed or wriable, shall be 0.2 percent or
0.2 uuf, whichevemis the greater,at a temperatureof 25°C. The accuracyof the preci-
sion re.?istancedecade and/or voltage SOUIW? shall be 0.1 percent at a temperatureof
25”c.

b.2.k.2 Capacit=mceBridge.- The master capacitancebridge specifiedherein shall
be used to measure the capacitanceof tank units ard/or compensatorsensingunits. The
accuracyof the bridge shall be 0.2 pez’cent,or 0.2 uuf, whicheveris the greater,at an
ambienttempe~atureof 25°c. The”accuracyof tie bridge sb2Llbe based on Emrea. of
Standardscertification.

k.2.5 NominalFuel.- Nominal fuel, as specifiedherein, shall be a suitablefuel
having a dielectricconstantof 1.990 and a densityof 6.000 lb/gal..

—
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b.2,6 Gage accuraciesand tolerancesspecifiedherein are
only and do not include accuracy tolerancesof test equipment.

k.3 ~alification Tests.-

applicabletc the gage

b.3.l Sampling Instructions.- The Qualificationtest samples shall consist of two
completegages and td,aliaersupon which qualificat.ionis desired. Each of the two gages
shall be suppliedwith one tank unit having a capacitancedistributionas specifiedin
table I and an indicatoras describedin paragraphh.3.1.1. ‘Riosupplemental tank units,
having a capacitancedistributionas specifiedin table I shall also be furnished. Samples
shall be ide”t.ifiedas requiredand forwardedto the aEency designatedin the Letter of
Authorizationfrom the qualifyingagency. (Seeparagraph6.3.)

L.3.l.l Indicator.- The main dial of the indicatorshall be graduatedfrom O to
100 percent. On’the nonsensiti~eindicatorthe 100-peFcent graduationshall be at approxi-
mately 320 degrees. On the sensitiveindicatorthe 100-percentgraduationshall be at
approximately27o degrees,and the sub-dialshall be graduatedin 10 equal incrementseach
being equal to 1 percent on the main dial. The 91-per.ent point shall correspondto com-
plete immersionof the tank unit in nominalfuel having a dielectricconstew:tof 1.990.

b.3.l.2 Totalizer.- Qualificationapprovalof totalizem shall be given only in
conjunctionwith gages submittedand tested in accordancewith the requirementsof this
specification. The totalizershall be designed to combine tbe indicationsof three gages
correspondingto relative tank volumes of 6:3:1. The requirementsfor the totalizerindi-
cator shall be the same as those for the gaEe indicator.

4.3.1.2.1 Gage Outputsfor Totalizer.. When submittedin conjunctionwith tots.lizers,
the gages shall.be providedtith means for supplyingsignalssuitablefor applicationto
the totalizers. The signals shall be of two ranEes, correspondingto relativetank
volumes of 6:1. One of the two gages shall supply signalsof one range, and the other
stall supply signalsof the other range.

h.3.l.2.2 Total.izerInputs.- When requestedby the qualifyingagency,the nm.nu-
f.cturqrshall fu~otalizer a set of three devicescapableof supplyinginput
signalssuitablefor testingtbe totalizer. These devicesmay be actualfuel qwmtity
gages (distinctfrom the qualificationsa@e ) or artifici~ devices stimulatingthe out-
put characteristicsof tbe gages. If artificialdevicesare supplied,the qualifying
agencymay conduct such tests .s are requiredto verify that the signalsproducedby such
devices are equivalentto the signalsproducedby actual gages.

b.3.1.3 Wiring Diagrams.- The manufacturershall submit completewiring diagrams
of ill the equipmenton which qualificationis desired. The wiring diagram shall include
values of components.

b.3.l.li CalibrationData for GualificatianTests.- The gage manufacturershall
furnishthe Qualificationtest agency,on 8 x 10-1/2 inch paper, two copies of Calibration
Data containingthe followinginformation:

(a)

(b)

Ml

Data for both the gage tank unit and the supplementaltank unit.

(1) Dist.nsefrom bottom surfaceof mounting flange to
top of sensihgportion and distancefrom bottom of
sensingportion to bottom of tank unit, (lengthof
nonsens%ngportion at botb ends of tank unit for
internallymountedunits).

(2) Drycapacitance.
(3) Total c.p.cit=me for completeimmersionin nominalfuel.

Output voltage ami/or resistancevaluesfor totalizer(where
applicable)correspondingto full scale indication(i.e., 100
percent).

●
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TABLE I
Characterizationof Tank Units for QualificationTests

GAGE TANS UNIT SUPPLEMSiTM TANS UNIT

Distance of : Distanceof:
: Dry Capaci-~ Increase :

:
Fuel Level Indicat-or: Fuel Level : Dry Capaci-~ Increase
below Top : tame per : over Dry : Rt?adiig : below Top : tance peI. : over Dry
of Sensing : Unit Length:Capacitance:(Percentof: of Sensing : Unit Length: Capacitance
Portion : (Relative j (~ct of: N1 : Portion : (Relative: (P~t~~ of
(Inches) : Units) : Scale)~j : (Inches) $ Units) :

0
1

:
14
j

i
9
10
n
12

13
111
15
16
17
18

19
20
21,
22
23
2L

3.5
3.5
3.5

;:2
3.5
3.5

3.5
:3.57-1;;5

6:75o
6.375
6.OOO

-

5.625
5.250
11.875
b.5C0
11.125
3.750

3.375
3.000
2.625
2.25o
1.875
1.500

100.0
96.5
93.0
89.5
86.o
82.5
79.0

75.5
72.o
64.69
57.75
51.19
lk5.oo

39.19
;;.j;
.

211.00
19.69
15.75

12.19
9.ce
6.I.9
3.75
1.69
0

91.00
87.82
8.!I.63
81.LIJ
78.26
75.o8
71.09

68.7o
65.52
58.67
52.55
L6.58
ho.95

35.66
~.:

21:811
17.92
lh.33

11.09
8.19
5.63
3.kl
1.5L
o

*

1

o

f

:
10
12

llt
16
18
2U
22
21J

26
28
30

X
36

38
Lo
llz
U

;:

:
$
s

:

O.li
0.8
1.2
1.6
2.0
2.L
2.8

3.2
3.6
Lo
3.6
3.2
2.8

Z.J.!
2.0
1.6
1.2
0,8
0.11

:

1

z

t

r
:

0.11
2 0.11- “2A :
x ‘2.4 :

2.L :
2.11 :

:0 :
:

100.0
98.8
96.8
9h.o
90.14
86.0
80.8

?L.8
68.0

$:!
IL6.o
Ibo.o

22.0
20.8

20..0
19.2
114.11

i;
o

~/ This columnlists the required indicatorreadingswhen the tank unit is connected
into the gage circuitand the sensingportion of the tank unit is inmersedto the
specifieddepths in nominal fuel of dielectricconstant1.990.

~.3.2 Tests.- The Qualificationtests shall consistof all the tests of this speci-
fication. .Thetests shall be conductedin the followingsequence: Individualtests,
S~ling tests, and Specialtests. “l@Lification tests may, at the option of the quali-
fying agency,be supplementedby actual installationand flight tests inaircraft.

h.~ InspectionTests.- The contractorshall furnish all samples and shallbe
responsiblefor ammnplishug the requiredtests. When inspectionis conductedat the
contractor*s plant, all inspectionand testingshall be under the supervisionof the Govern-
ment Inspector. Contractorsnot havinglaboraton testingfacilitiessatisfactoryto
the Governmentshall engage the servicesof a commercialtestinglaboratoryacceptableto

15
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thepromrin~agency.Theccmtractarshallmakeavailabletestreportsshcwin~quantita. ●
tiveresultsforalltestsre@red by thisspeoificaticm,md signedby an authorized
representativeofthecontractoror laboratory,as applicable.Acceptanceor approvalof
materialduring~.urseofmanufactureshallinn.ocam te construedas a guarantyof tie
acceptanceor thefinish,dproduct.

k.~.l CalibrationData for InspectionTests.- The gage manufacturershall furnish
the Government Inspector,on x 10-1/2 iqoh paper, two copies of CalibrationData con-
taining the following information:

16.

i.)
(d)

(e)

(t)

(d

(h)

(i)
(j)

Type of Airplane Series
Tank or Tanks for which calibrationapplies
Fuel Gage System No. CablingDiagram
List of all components of the gaze system with the
manufacturerIi part numbers - - -

The manufacturer9s Part,Nos. and @ capacitancesof
all individual tank units

Data for tank unit assembly
(1) Dry capacitance
(2) Total .aDacitancefor conmlete imnersion in

nominai fuel.
(3)Addedcapacitanceduetocompleteinnnersion

inn.minalfuel
Relativeheightsof tankunitscorrespondingto locations
in airulane[elevationofbottomofeachtanAunit
relati;e to bottom of lowest tank unit)

Data for IndicatorDial Calibration
(1) Pounds of Fuel Equivalentto N1 Scale Indication
(2) Pounds of Puel Equivalentto Nominal F&U Indication
Tables II and III, herein.
Table IV, where ap@icable, herein.

TABLE II

IndividualTank Unit CalibrationData

Height of Fuel ;
Level in Inches : Idded CapacitanceAttributableto fiel, i@ressedin
from Bottom of : Percent of Total Added Capacitancefor Complete Immersion
Tank Unit i

Additional Tank Units,
: Tank Unit,No. 1: Tank Unit No. 2 : aa Applicable

:
:

z
:. :, :
:

8 z
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TARLE III

Gage System Calib~ationData

Height of Puel Level : Total Tank : Indicator : Gutput Voltage
in Inches from Bottom : Unit Capacitance : Reading in : and/or Resistance
of Lowest Tank Unit : for Nominal Fuel, I Pounds (All : (Applicableto Gages

Uuf 2 Najor Dial : Which Are a Part of
: Graduations) : a TotalizingGage

2 System)

t

:

:

%

NOTE: This table shall be extended to include capacitancevalues and totalizer
output values up to and including the highest major dial graduation.

TABLEIV

TotalizingGage CalibrationData
(IntermediateDevice and Indicator)

Inpat Voltage and/or ~ Indicationin Pounds
ResistanceValues : of Puel Throughout

Complete Scale

:

:.

:,
:!
:.
:.

:.
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lL.11.2 IndividualTests.- In the order specified,eachgageshallbe subjettedto
the followingtests.

L.h.2.1 Ikaminationof Prcduct.- Each gage shallbe examinedto determtiecom-
pliancewith the requirementsspecifiedhereinwith respectto matarials,workmanship,and

-w .

h.k.2.2 IndicatirOperationat Room Temperature.- All individualand totalizer
indicatorsidentifiedby the same manufacturer!s part number shall be individuallychecked
againstfi.xeddesigncalibrationdata to detennirm:

(a)

(b)

(c)

(d)

(e)

That the scale error at each major graduationis
within fl/2 percentof full soale. The scale error
of each indicatorshallbe determinedunder condi-
tions of both increasingand decreasingreadings.

That the pointerwill travelfram zero to full scale
indicationin 1 minute or less for nonsensitivetype
indicatorsand 2 minutes or less for sensitivet~e
indicators.

That the outputvoltageor resistancevalues at each
major graduationare within ?1/2 percentof the fixed
design:Voltageor resist-ce Valuea at full scale.
lhis test is requiredonly for those indicatorspro-
viding signalsfor totalizers.

That level switchirwzmechanismsand other items such
as potentiometersincorporatedin the designfor
specificapplicationsoperateproperly.

That the pointermoves..mnootmyo.rarthe complaterange
of the 3ndicatorand that the stops are locatedta
permitthe pofnterto rotate at least 10 degreespast
the O and end points.

IL.b.2.3 G_AermediateDevice @erati.n at Room Temperature.- AI.1intermediate
devicesassociatedwith individualgages and totalizersidentifiedby the samemanufacturerts
P* number shall be individuallycheckedagainstfixed designcalibrationdata to determine:

(a)

(b)

(c)

18

Thatthe empty and full adjustment functioncorrectly.

That all adjustmentsassociatedwith compensationare
properlyset.

That the dead spot shall not exceed0.2 percentat any
two points selectedby the Inspector. The dead spot shall
be determinedas follows: The input capacitance(or voltage
and/orresistance,as applicable)of the gage systemshall
~ slowlyvariedby means of the mastertest instrument,
first in one directionand then in the other. The capaci-
tance changerequiredto prcchwe indicatorrotationshall
be noted and shall be computedas a percentageof the total
input capacitancerange for which the gage is calibrated;
this percentageis definedas the dead spot.

●

-.

Downloaded from http://www.everyspec.com



!f$L~.7817
(Novqnber.1951)

11.~.2.k Tank Unit ElectricalCapacitance.- The.dIY capacitanceof each tank unit
shall be determinedby means of the master capacitancebridge. The capacitancevalue
establishedshall not differfrom the respectivevalue specifiedby the manufacturerby
more than 1.0 percent. This test max be combinedwith the Tank Unit Calibrationtest.

k.k.2.5 TankUnitLeaka~..-Tank units of the externallymountedtype shall be
installedin a suitablepressurechamber equippedwith the proper size flange fittings.
A pressure of 30 ?5 psi shall be appliedwithin the Press~e cbmber, =d nO le~ sh~
be detectedon the.outer side of the tank unit mountingflange and comector head assembly.
A suitableliquid shall be used for detectingthe presence of air bubbles. The duration
of this test shall te 5 minutes. A leak shall be defined as a periodicbubbling from a
specificarea at a frequenty of at least one bubble each minute.

11.11.2.6Tank Unit Calibration.- The empty capacitanceof each of the tank units
shall be determinedby means of the master capacitancebridge. Each of the tank units
shall be individuallyimmersedin a representativefuel sanvle to.the levels specified
in table I or table II, as applicable,and the added capacitanceattributableto the
fuel shall be determined. The added capacitancevalues, expressedas percentagesof the
total.added .apacitace for completeinmersion,shall agree within1.5 percent with the
values specifiedin table I or table II, as applicable.

b.II.2.7 Sealing.- Hermeticallyse~ed componentsof the gage, such as indicators,
amplifiers,power units, et cetera, shall be imnersed in a suitableliquid, such as water,
witbin an inclosureand the absolutepressurewithin the inclosurereduced to approximately
1 inch Hg and maintainedfor 1 minute, or until air bubblescease to be given off by tbe
liquid, whicheveris longer. The absolutepressure within the inclosureshall then be
increasedto 2.5 aches Kg. Bubblesemanatingfrom the interiorof the item shall be
cause for rejection. EMbbleswhich are the result of entrappedair on the various etierior
parts of the case and/or housing shall not be considered.s a leak. Other methods of
leak test which prcduce equal or greaterleak sensitivitythan that test specifiedabo~e,
such as a helium leak detector,may be used providedprior approvalfor use of the test
rnetfiodhas been obtainedfrom the procuringagency.

IL.!J.2..8 DielectricStrength.- There shall be no breakdownof insulationof my
of the equipmentwhen it is subjectedfor 1 ninute to a test voltage of 500V rms ac at a
commercialfrequencyappliedbetween any pair of points desiredby the testingagency.
If the design of the gage is such that there exists betueen the test pointia number of
electricalcircuit elanentswhich form a conductingpath for alternatingcurrentwhich
would be danaged by the test voltage, these elementsshall be removedprior to applica-
tion of the test wltage. Where hermeticallysealed enclosuresare employed,the above
test shall be conductedprior to sealingthe enclosures. After the enclOs~es =e se~ed
and pressurizedwith helium, the same test shall be repeatedwiti the exceptionthat the
vo:ltageshall be reduced to 2cIJV.

11.~.3 San@.ng Tests.- One gage system ad one of e+ch component,a.saPP.l\c?W?s
shall be selectedat random from each lot of 1Q3 or fractionth.e?eogam? subject.e~to
the followingtests. A lot shall consist of identicalgages or componentswith the same
manufacturer8s part number rnanufactu?edunder essentiallythe s+e @?n’?i*iWS??!!w.~-
mitted for inspectionat substantiallythe s- time.

~

h.b.3.l CompleteGagescaleErroratRoornTemperature.- Thecompletew.sesy?tem I
shallbe electricmy connectedandthetavk!nit(s)“shallbe installedi!a suitable
testchaber. Thegageshall be set to read !!Zerof!with the dry tank unit(s). Master !”
test instrumentsshall then be connectedin pa@LJel with,the tank unit(S) ad set tO th?
added cap=itance values specifiedfor co%pletetirSiOE in nO@~ Cuel, ati the g?ge
shall be set to read !!nominalfull.’1 The master test instwnents shall be renm?veda@
nominal fuel shall be poured into %e test chamber to the levels spec~fiedin table t OC
table III, as applicable,ad the indicatorrea@gs sh~l be noted. ‘fQedifference
between the obseryedreadings ad the ~ading? specifiedSha.q n?t exceed ?.O Percegt
of full scale indication.

I
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14.L.3.1,1 In lieuofnominalfuel, any suitablefuel may be used whose dielectric
constanthas a known vd.ue between 1.90 and 2.05, If the dielectricconstantcliffers from
the nominalvalue of 1.990, the observedindicatorreadingz shall be multipliedby the
correctionfactor listed in table V correspondingto tbe actual dielectricconstant of the
fuel,

CorrectionFactors for CompleteGage Scale Error at Room TemperatureTest

Dielectric : Correction
Constant : Factor

1.90 : 0.9091
1.91 : .9192
1.92 : .9293
1.93 : .939L
1.911 : .9!J95

I
1.95 : 0.9596
1.96 : .9697
1.97 : .9798
1.98 : .9899
1.99 : 1.CQoo

2.00 1.0101
2.01 : 1.0202
2.02 : 1.0303
2.03 : l.olioll
2.olJ : 1.0505
2.o5 : 2..0606

b.~.3.2 Indicatorand IntermediateDevice scale Error at Room Temperature.- The
indicatord intermediatedeviceshal1 be assembledand connectedto a master test instru-
ment in lieu of the tank unit(s). The.master test instrumentshall be set to the specified
capacitancevalues correspondingto enpty tank and completeimmersionin nominal fuel, and
the gage shall be adjustedto read ,,zerot!and 31nominalfull.11 Once set, the adju.stmenta
shall not be altereddwring the remainderof the tests. The master test instrumnt shall
then be set to the capacitancevalues specifiedin table 111. The observedreadingsshall
be recorded. Scale errors shall not exceed 0.75 percent of full scale indicationat any
of the test points. When the gage is designed to provide an output signal for totalizing
purposes,the outputvoltage and/orresistanceshallbe recordedfor each test point. me
values establishedshall not differ from the specifiedvalues by more than 0.75 percent.
The dead spot of the gage shallbe determinedad shall not exceed0.2 percent of total
input capacitancerange at any two points selectedby the Inspector-.

h.&3.2.l Indicatorand IntermediateDe.riceassociatedwith the totalizershall be
testedby means of a precisionresistancedecade ad/or voltagesource, as applicable.
the observedreadings shall be recorded. Scale errors shall not exceed0.75 percent of
full scale indicationat any test point, and the dead spot shall not exceed 0.2 percent of
tatd input range.

~.4.3.2.2 ReferenceValues.- The observedreadingsin paragraphs~.h.3.2 and

I b.b.3.2.1will be referre,dtc hereinafteras the ureferencevalues.‘t

I 20
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11.11.3.3TankUnitAs,emblyflryCaP%itanCe.- ThedryeapacitaceOftheassembled
tankunits protid~ a singleindicationshallbemeasuredat~oomtemperaturewiththe
m.st,er~apacitancebridge.Thevalueobtainedshallagreewiththespecifiedvalue
within1.0percent.

k.14.3.3.l ReferenceValue.. The observedreadingin paragraph~.&.3.3will be
referredto hereinafter as ,h-eferencevalue.1!

h.h.3.L VoltageandFrequencyVariation.- The ccmqletelyassembledgage shall be
tested at three differentpositionsof the indicatorpointer, approximately“zeropoint,”
midscale,and the scale end, under the followingcombinationsof frequencyand voltage of
the nominal 115’VLOO-cps a-c externalpower source.

Voltage Frequency

(a) 115 +1.0 volts Loo f5 Cps
(6) 105a.o volts 360?5CP3
(c) 125fl.ovolts IAo*5Cps

The change in indicationunder conditions(b) and (c) fmm that observedunder condition
(a.)shall not exceed0.5percentoffull.Caleindi.atlOn.‘fhedeadSPOtofthewe
shallbedeterminedatmi.dscaleindicationunderconditions(b)and(C)andshallnot
exce.d0.2percentoftotalinputcapacitanceraw..

k.k.3.5 Indicatorand IntermediateDevice Scale Error at Low Temperature.- The
indicatorand intermediatedevice shall be placed in a temperaturechamberand subjected
to a temperatureof -55” t2°c for a mtiimumperiod of & hours. ‘lhemaster test ~St~ent
shallbe maintainedat room temperature. At the end of this period while the units are
still at the low temperature,scale readingsshall be determinedby means of the master
test instrument. The scale readings shallnotdiffer from the ‘h’eferen.e valuesrgby
more than O.75 percent of full scale indi..tion. This test and other tests hereinafter
specifiedcoveringthe same equipmentshall apply to indicatorsand intermediatedevices
associatedwith gages (with and without the totalizing feature)and tot~izers.

~.b.3.5.1 When the units have returnedto room temperature,scale readingsshall
again be determtiedby means of the master test unit. The scale readingsshall not dif-
ferfro” the ‘preferencevaluestrby more than 0.5 percent of fd.1 sc~e ~dication.

11.b.3.6 ~- UnitLow‘Temperature.- Thetankunitassemblyshallbeplacedina
tm!peraturechamberandSUbject.db a temp.e~atwwof-55”~2”Cfora ~tiimumperi.adof
},hmrs. At theend.fthisperiodandwhile the tank unitassemblyis stillatthiS
temperature,thedry~apacitanmshallbedeterminedand,hallnOtdifferfromthe
rwpective‘Preferencecapacitance!!bymorethan1.0percent.

h.h.3.6.1 tie.theasse!nblyhasreturnedt..o.rntemperature,thedrycapacitance
shallagainbe deten!ined?.ndshallnotdiffer.frcm.th~‘reference~apacit.mce~.byrnor”e
ttmn0.5percent.

b.L.3.7 Indi~atOrandIntermediateDeviceScaleErroratHigh.Ternperature.-.~e
ir,dioatmandink-mediate deviceshall be placed-ina temperature.chanter-and--subjected
tu a temperatureof 70” *2°C for a minimum period of IIhours. The master test.inst-ent
st,allbe maintainedat room temperature. At the end of this petiicdand while the,units
are still at tbe high temperature,scale readings sha.ilbe determinedby means of the
master test instrument. The scale readings shall not cliffer fmm the ‘preferencevelues1$
by more than 0.75percentof fullw~e “itii.atiOn.

4.b.3.7.1 After the units have returned t. room temperature,scale readings shall
asain be aetetined by means of the master testinstrument.The scsle readingsshall.ri5t
differ frOm the W4ference values*lby more than 0.5,.percentof full scale indication.
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L.&.3.6 TankUnitHigh‘temperature.- ‘fhetankunitassemblyshallbe placedin a
temperaturechaiiiierandsubjectedtoa temperatureof70”i2°Cfm.a minimumperiodofII
hours.At theendofthisperiodad whilethetankunitassemblyis stillat thistempera-
ture,thedrycapacitanceshallbedeterminedandshallmatdifferfromtheWeference
Capacit.mce<#bymorethao1.0percent.

~.k.3.8.1 Wlentheassemblyhasreturnedtoroontemperature,tbedfycapacitance
shallagatibe determinedandshallOotdifferfrom the ‘preferencecapacitance??by more
than0.5 percent.

~.~.3.9 VibrationError.- The VibrationError test shall be conductedon the com-
ponents of the gage as specifiedbelow.

lh14.3.9.l IndicatorVibrationResonance.- The indicatorand intermediatedevice
shallbe electric~ly connectedto each other and tc a master test instrument. Tbe indi-
cator shall be subje;tedto vibrationtith a circlediameter of 0.c09 to 0.011 inch in a
plane inclined1$5degreestothehorizontalplme atfrequenciesoffrom 300 to 3,OOO cpm.
The frequencyof appliedvibrationshall be varied slowlythroughoutthe range specified.
The maxti double amplitudeof the pointer oscillationshall not exceed 0.5 percent of
full scale indication,and the pointervartationfrom its originalposition shall not be
greater than 0.5 percent of full scale indication. The test shall be conductedat an
indicatorreading of zero and at a minimum of two additionalpoints as selectedby the
Inspector.

k.h.3.9.2 IndicatorVibrationFailure.- Theindicatorshallbe electricallycorl-
nectedas specifiedm theIndicatorVibrationResonancetest. The indicatorshallbe
electricallyenergizedand then adjustedto read approxtiatelyhnidsc.alettby means of the
master test instrument. The indicatorshall be subjectedto vibrationwith a circle diam-
etar of 0.018 to 0.020 inch in a plane i“cltiedb5 degreesto the horizonts.Jplane,and
the frequencyof vibrationshall be varied uniformlyfrom 300 to 3,000 cpm and return once
each hour for a 3-hcmrperiod. Followingthe 3-hour period, a scale reading shall be
establishedby means of the master test instrumentand shall not differ from the ‘preference
values!lby more than 0.5 percent of full scale indication. The indicatorshall be inspected
thoroughlyfor damage or defectsresultingfrom the Vibrationte~t.

b.&.3.9.3 VibrationIsolationSuitaMlitY- IntermediateDevice.- The intermediate
device and the associatedshock mount shall be vibratedat ambientroom tenmeraturein each
of three mutuallyperpendiculardirectionsover a frequencyrange of 300 to”3,3oO cycles
per minute at an anqiitudeof 0.018 inch (0.036-inchtotal excursion). The frequencyshall
be varied slowly in each directionover the atire frequencyrange to determinethe resonant
frequencies. The amplitudeof the intermediatedevice shall be measured at tbe point of

_UM ~litude in each directiOnwhfie the frequencyie varied from 1,560to 3,3oocycles
pm.minute.Thermamnt frequenciesshallbe900cyclesperminuteorless,andefficiency
oftheshockmountshallbe atleast65percentatfrequenciesabovel,5&lcyclespa-
minute.

h.~.3.9.bIntermediateDeviceand.Ta&UnitAssemblyVibration.- The intermediate
device and tank unit assemblyshall be subjectedto the frequencyrange at vibratory
accelerationsor double amplitudesnot exceedingthose sham below:

Frequent in~ Amplitude

3oo -.@ 0.050 inch
630- L,500

14,500- 3C,0D0
0.036 ioch
log

●

I
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14A.3.9.L.1 IntermediateDeviceVibrationResonance.- Theindicatorandinter-
mediatedeviceshallbeelectrimllycomectedtoeachotheraidto theMastertestinstru-
ment. Theintermediatedeviceshallbemountedon thevibrationteststand,an~the
indicatarshallbe adjustedtoreadapprotiatelymid-scalebymeansofthemastertest
instrument.Theintermediatedeviceshallbe subjectedtovibration.‘Theresonantfre-
quenciesoftheintermediatedeviceshallbedeterminedbyvaryingthefrequencyof
appliedTitrationS1OW1Ythroughtherangeoffrequenciesatvibratmy.cc.leratimmnot
exmedtigthm?especifi.d.Thetestspecimenshallbe~ibratedattheindicatedresonant
conditionsfor1 hour(timespecifiedz’eferatooneaxisof vibration)and with the
appliedd~uble -a@itude or vibratom accelerationsspecifiedin paragraphb.&.3.9.11.
These periods of v.brationshall be accomplishedin sequencefor each of three mutually
perpendicularaxes of vibration. When more than one resonantfrequencyis encountered
with vibrationapplied along any one axis, the test period shall be conductedat the most
severeresonancefrequency. Wlen resonantfrequenciesare not apparentwithin the speci-
fied frequencyrange, the specimenshall & vibrated twice as long as those specifiedfor
resonanceat the frequencyof 3,300 cpm and an applieddouble amplitudeof 0.060 inch.
While the vibrationis being conducted,the maximum double amplitudeof the indicator
pointer oscillationand the pointer variationfrom its originalpositionshall be noted
to determinethat they do not exceed0.5 percent of full scale indication. At the end
of the test period,the intermediatedevice shall be inspectedthoroughlyto determine
that no damage or defects have resulteddue to the test.

L.11.3.9.L.2IntermediateDeviceVibrationCycling.- Theintermediate@~Ce sh~
bemountedandco.~ paragraphh.h.3.9.k.l. Theintermediatedevice
shallbevibratedwiththefrequencycyclingbetween6c0and30,000cp~in15-ndnutecycles
atanapplieddaubleamplitudeof0.036inchor anappliedaccelerationof+JOg,whichever
is theli.mitin~value.Thevihratimshallbe conducted1 hourin eachdirectionalong
threemutuallyPerpendicularaxes.AftertheVibrationtest,a ScaleErrortestshallbe
conducted,andtiereadinssestablishedshallnotdifferfromthereadingsestablished
priortothetestbyno,,than0.5Percentoffullscaleat=Y OfthetestPO~iS. The
testspecimenshallbethorou@lyexamined,andno da..~eshallbenotedasa resultof
thetest.

L.JJ.3.9.L.3 Tank Unit Resonance.- til parts of the gage shallbe electrically
connectedta each other and to the master test instrument. The gage shan ~ adjusted
to read approxhnately!tmid-scalsTvby means of the master test instrument. The tank units
shall be mountedwith the flange (for flange-mountedunits) fixed to the vibrationstand
and with end supportsand center supportssubstantiallyin accordancewith types being
provided in the respectiveairplaneapplication. The internallymounted tank units shall
also be mounted on the test stand in a manner similarto that being followedin the
respectiveairplaneinstallation. The resonant frequenciesof the tank unit or units shall
be determinedby wmyin,q thefrequencyof appliedvibrationslowly thrcughthe range of
frequenciesat vibrato~ accelerationsnot exceedingthose specified. This proced~e
shall be followedsuccessivelyfor tibrationappliedalong three mutuallyperpendicular
axes of the test specimen. The test specimen shallbe vibrated at the indicatedresonant
conditionsfor 1 hour (timespecifiedrefers to one afis of.tibration)and with the applied
double amplitudeor vibratoryaccelerationspecifiedin paragraph11.&.3.9.&.These
periodsoftibrationshallbe accomplishedin sequenceforeachaf threemutuallyperpen-
dicularaxesofvibration.whenmorethanoneresonantfrequencyisencounteredwith
vibrationapplied?longanyonetis, thetestperiodshallbe accanplishedatthemost
severeresonancefrequemy.whenresonantfrequenciesare’matww=mt wi~ the~=i-
fiedfrequencyrange,thespecimenshallbevibratedtwiceaslow as thosespecifiedfor
resonanceata f?equenwof3,3oOCPMandanapplieddoubleamplitwieof0.060inch.
Whilethevibrationisbeingconductefi,themaximumdmble amplitudeof theindicatm
pointeroscillationandthepointervariationfromitsorigin.?lsettingshallbe noted
tadeterminethattheydonotexceed0.5percentoffullscaleindication.The‘%
capacitanceshallbedeterminedafterthetestad shallnotdifferfromrespective
referencecapacitancebymorethan0.5percent.Thetankunitorunitsshallbethorcugbly
inspectedt.odeterminethatno damagehasoccurredasa resultofthetest.
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lh&.3.9.14.& Tank Unit C clin .- The tank unit assembly shall be mounted as speci-
fied in P=agraph k~.~hall not be electricallyconnectedto the remaifig
parts of the gage. The tank units Compristigthe assemblyshall be electricallyco~ected
to each other and vibratedwith a constant =ppliedvibratov accelerationof flbg with the
frequencycyclingbetween LQO and 30,CX30cpm in 15-minutecycles at an applieddouble ampli-
tude of 0.036 inch or an applied accelerationof ilOg, whicheveris the limitingvalue.
The vibrationshall be conducted1 hour in each directionalong three mutuallyperpendicular
axes..After the Vibrationtest, the dry capacitanceof the tank unit assembly shall be
again meastiedand shallnot cliffer from the referencecapacitanceby more than 0.5 per.
cent. The tank unit assembly shallbe inspectedto detenntiethat no damage has resulted
because of the test.

lk.&%3.9.L.5In the event that vibrationtesting equipmentis not availableto per-
form the Cyclingtest as ?pecified in paragraphsb.~.3.9.~.2 and ~.lL3.9.14.~, the cycling
shall be accomplishedonly at frequenciesrangingfrom 630 to 3,3oo cpm ati at an applied
double amplitudeof 0.036 inch. Tbe frequencyof vibration shallbe varied uniformly from
630 to 3,300 cpm and return once each houf. The time of the vibration shall be 1 hour in
each directionalong three mutuallyperpendicularaxes.

lh&.lb Special Tests.- ‘Paogage systems ati two of each components,as specifitiin
the followingtests, shall be selectedfrom the first 15 gage systemsor componentsof each
type prcducedand shallbe subjectedto the followingtests. Tbe cyclingtest will be
omittedon one gage system,and the Smmidity and Fungw tests will be omitted on the other
gage system.

11.k.l!.lVacuum Tube Replacement.- The indicatorand intermediatedevice shall be
electricallycomected to each other and to a suitablemaster variable Gapacitmr. The
master capacitorshallbe adjustedto a value such that the indicatnrreads approximately
one-quarterfull, or to any other points as desiredby the qualifyingagency, or Inspector,
as applicable. Each vacuum tube employedin the gage systemshall be removed individually

~ Vlaced cOnsecuti~elYwith SiX tubes Of the same type designationtaken at random
from stock. The differencein readingobtainedwith the originaltube and any of the stock
replacementtubes shall not exceed0.3 percentOf fullscaleindication.

h.~.b.2 Speed of Response.- For nonsensitiveindicators,the pointer shall tra.rel
from zero to eril-pointor vice versa within a period of 1 minute at room temperature,and
for sensitiveindicatorsof the sub-dialt~e the pointer travelpe~iod for the main pointer
shallbe within 2 minutes. After the indicatorhas been maintainedat -55*f24Cfora
minimumperiod of 2 hours, the time requiredfor the pointer to travel over the design range
shall not exceed the time specifiedfor tie Room Temperaturetest by more than three times.

lk.h.d.3RadioNoiseSuPpression.-Radionoisesuppressionshallbe inaemrdanre
withSpecificity.mMIL-I-d181, exceptthata frequencyrangeoffrom0.15to150megacycles
shallapplyfortheRadiatedRadioNoisetsst.

b.b.b.b IndicatorMagneticEffect.- The indicator,not operating,shall.be rotated
in a verticalplane about a short bar m.gnet compasswith the nearestpart of the indi-
cator 5-1/2 f.ncbesfrom and magneticallyeast or west of the center of the compass.
Startingdirectlyunder the compass,the indicatorshall be held in positionsO, L5, 90,
135,180,225,27o,and315degreesfro?ntheinitialpasition.Ateachofthesepmitimm,
thEindicatorshallterotatedonitsom horizontalaxisuntilitis initsnomml upright
position. The horizontalmagnetic field intensityshallbe 0.17 to 0.19 gauss. The
deflectionof the compassat any of the specifiedpositionsshall mt exceed5 degrees.
Thetestshall be repeatedwititbeindicatoroperatingatratedvoltage.

●
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li.k.~.5 ExtremeLOW Temperaturellxpsure.-

11.lt.h.5.1 Itiicatir~d IntermediateDevice Scale Error.- Theseunits shall be
tested as specifi~ in paragraphb.11.3.5, except that the units shsllbe maintainedat
a temperatureof -65” i2°c for a period of L8 hours, and the temperatureraisedto -55”
tiYC fcm.a period of 2L hours. During the last h hours of the 2h-hourpericd at -55”C,
the pressure shall be reduced to 0.82 inch Hg absolute,or less. At thecompletionof
the 2&-hourperiod while at the temperatureacd pressure specifiedabove,the units shall
be testedto determinethat the scale readingsshall mt differ from the Weference Valuesnr
by more than 1.0 percentof full scale indication.

IbJJ.h5.l.lWhen the units have returnedto room temperature,scale readings
shall again be determinedby mesns of the master test instrument. The scale readings
shall not differ from the bef erencevaluesIIby more than 0.5 percentofful.iscale
indication.

b.h.~.5.2 ‘lankUnit.- The tank unit assembly shall be tested as describedin
puragraphk.b.3.8,exceptthattbeassendiyshallbemaintainedat a temperatureof -65”
f2°c for a period of 148hours,andthetemperaturethenraisedto-5~ *28Cfora period
OS 24hours.Duringthelast& haursafthe2&-howperiodat-5~C, thepressureshall
be!reducedto0.82inchHg absolute,orIess. AtthecanpletionOfthe2&-hourperiod
whileat thetemperatureandpressurespecifiedabove,tbedrycapacitanceshallbe
m?.suredandshall.notdifferfrom the ,$referencecapacitar!ce$qby mo~e than 1.0 percent.

~.k.~.5.2.1 Wnen the assemblyhas returnedto room temperature,the dry capacitance
shall again be detarmtiedand shall not differ from the h’eferencecapazitancet!by more
than 0.5 percent.

b.h.k. 6 High TemperatureE@osure.-

4.11.L6.1 Indicatortid~nt=medi.t. Device S.&e Error.- ‘fh.seunits *all be
tested as describ~Higb Temperaturetest,
except that the units shall be maintainedat a temperatureof 70” f2°C fOF a period Of
211hours. While still at this temperature,the scale readingsshall not cliffer from the
,nrefeTence“~ue~!l by ~OFe thm 1.0 percent of f,,llscaleindication.

L.h.h.6.1.1 When the units have returnedto room temperature,scale readingsshall
again be determinedby means of tbe master variable capacitor. The scaLe readingsshall
not differ from the ‘Ureferenoevaluesrtby more than 0.5 percent of full scale indication.

&.h.&.6.2 ‘rankUnit.- Thetankunitassemblyshallbe testedasdescribedin the

[
TankUnitHighTemperaturetest,exceptthattheassemblyshallbemaintainedata t.?m-
perature of 70” i2°C for a period of 21Jhours. While still at this temperature,the
capacitanceshall riotdiffer from the ‘preferencecapacitancertby more than 1.0 percent.

I
L.k.b.6.2.l When theassemblyhas returnedto room temperature,the dry capacitance

shall again be determinedand shall not differfrom the ‘Ireferencticapacitance’by more

I than 0.5 percent, respectively.

b.l$.L7 TankUnit~ersiOn.- ‘Thetanktiitassemblyofthegageshallbemounted
in‘asuitabletank. The*. shallthm befilledt.oapproximatelyt,hreequartersof
itscapacitywithfuelconformingto SpecificationMIL-F-5572.After tbe gage reading
and the fuel level ha~e been noted, apprcmiimately one bdf of the remainingspace in the
@k shall be filled with distilledwater, and the tank shall then be sealed.The tank
shail then be invertedfor 1 minute’and restored to fts no~foaluprightpositionfar 5
minutes. This procedureshall be repeatedfour times. The water shallbe drainedfrOIII
the tank and, if necessary,fuel shall be added to restore the originalfuel level. The
gage reading shall be noted, and the change of indicationfrom the originalreadingshall
not exceed 2 perceritof tie nominal fill scale indication.
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&.~.11.8 Humidity.- All parts of the gage shall be mounted in their normal operating
position in a suitablechamber and the temperatureand relativehumidityraiwad to 708
f2°C (158” f3.6”F) and 95 i5 percent,respectively-,during a 2-hourperiod. The tempera-
ture of 70”C and relativehumidity of 95 percent shall be maintatiedfor a period of 6
hours..At the conclusion‘ofthe 6-hourperiod the heat shall be shut off. During the
following16-hourperiod the temperaturewill be allowedto drop with condensationto
38°C (1OO”F)or below. This cycle shall.be repeated’a sufficientnumber of times to
&end the tdal time of test to 360 hours (15 cycles). At the ad of the 3E0-hourperiod,
the followingtests shall be conducted.

b.1L.lL.8.1Indicator.& IntermediateDe_?iceSeal.ti.r.- Within1 hourtiter
exposureto humidity,scaleerrorsshallbe determinedbymeansofthemastertestinstru-
ment. Thescalereadingsshall not differ from the ‘h?eferenceValuesnnby more than 2.0
percent of full scale indication

11.Lh.8.l.l Between2~andJ8hoursafterexposureto humidity,scaleraadi~~s
shallagainbe determined:,bymeansofthemastertestinstrument.Thescalereadings
shallnotdifferfmm the!,referencevalues”!bymorethan1,0percentoffullscaleindi-
cation.Thereshallbe no evidenceof cmwsfon orotherdeteriorationwhichwillaffect
subsequentOPeratianof tiegage.

L.4.L.8.2 TankUnit.- Wit.hin1 hourafterexpostietohumidity,thedrycapacitance
shallh determinedandsfiallnotdifferfromthe,Irefer.emec~acitanm,,bymm-ethan
2.0percent.

. L.1i.11.8.2.1Between 211and IL8hours after exposureto humidity,the dry capacitance
shall again be determinedand shall not differ from the Weference capacitance,,by mm-e
than 1.0 percent. There shall be no etidenceof corrosionor other deteriorationwhich
will affect subsequentoperationof the gage.

&.b.b.8.3 ‘Thistestisnotapplicabletccompletelyhermeticallysealedcagonent~.

ii.&.lL.9 Fongus Resistance.- The gage and its componentparts shall be placed in a
mou.ldchamber and shall sprayedwith a suspensionof mixed sporessimilar to those
encounteredin tropicalclimates. At least five fungi shall be used in each test. Five
groups of fungi are listed below ad one type of fungus from each group shall be used.

Group I ChaetomiwmglobosumUSDA 10I!2.h or F@ othecium
verrucariaUSDA 13 .2.

Group II RhizopusnigricansS. N. 32 or Aspergillusniger
USDA - Tcz15-42k7.

Group III Aspergfllusflavus AMC No. 26 or Aspergi.lluaterreus
m~82j .

Group IV Penicilliumluteum USDA 1336.1,Penicilliums . USDA
~1336.2orPenicilliumcitrinumATCC9

Group V Memn.aniel.laechinataAf4CNo. 37 OrFusarium!w.mflifmme
USDA lGoII.1.

Substitutionsfor the above fungi may be made provided they are acceptableto the agency
performingCiualificationtests., At the option of the procuringagency,tests on component
parts of the gage may be acceptedin lieu of or in additionto tests on the assembledgage.
The temperatureof the chamber shall be maintainedat,30° *2°C (86° i3.6eF)with a relative
humidityof95 *5percent.ThedurationofthistestshallbelL days. Attheendofthe
teatperiml,theequipmentshallbe carefullyexaminedtoascertainthatno fungwsgrowth
hasoccurred.Thistestismt applicabletocompletelyhermeticallysealedcomponents.

26

Downloaded from http://www.everyspec.com



~-G7817
(November1951)

●

!

L.JJ.L.1OSalt Spray.- .411parts of the gage which are outsideof the fuel cell
shall be subjectedto Salt SPraY tests in accordancewith specificationGQ-M-151for a
period of 50 hours. Upon completionof the test, the canponentsshall be subjectedto
the followingtests.

L.1!.lk.lo.1Indicatorad IntemnediateDevice Scale srror.- Scale readings shall
be determinedby means of the master test instrument. lle scale readingsshall not dif-
fer from the ‘*referencevaluesftby more than 2.0 percent of full scale indication. There
shill be no evidenceof corrosion”or other deteri&ation which will affectsubsequent
Operationof the g?ge.

IL.lhlhlo.zTank Unit.- The dry capacitanceshall be determinedand shall not dif-
fer from the h’eferencecapacitance”by more than 2.o percent. ‘fpereshall be no evidence
of corrosionor other deteriorationwhich will affect subsequentoperationof the gage.

~.~.k.11 CY.ling Test, Indicatorad IntermediateDevice.- The indicatorand
associatedintermediatedevice shallbe electricalLY connectedtm the master test instru-
ment (wriable capacitorsimulatingthe tank unit a~sembly). OuI’ingthe cyclingprocedure
the capacitanceshall be continuouslyvaried in order that the imiicatorpointermoves
from !tzero*oto ‘qendp*point and return to ‘tzero”within 5 minutesflminute.Thetotal
cyclingperiodshallbe a minimumof5,OOOcyclesandshallbe conductedin12-cycle
intervals.Aftereachintervalthegageshallbe deenergizedelectricallya minimumof
10minutesbetweencyclingintervals.AftertheCyclinStest,a ScaleFrrm’testshall
beconducted,andthe readingsestablishedshallnotdifferfromthoseestablishedprior
tothetestbymorethan0.50percentof full scale at my test point. The test shall be
applicableto all indicatorsand intermediatedevices identifiedby the manufacturerby
dil:ferentbasic pmt numbers.

L.11.IJ.12ThermalShock.- liennetic~lysealedcaponent parts of the gage as
defined in paragraph11.L.2.7 shall be alternatelysubjectedto a total of eight cxcles
of inmersionin tap watermaintainedat85”*PC and5“*YC. ‘Thelengthofthetimefor
eachbathinmiersionshallbe30minutes;notmorethan$ secondsshallelapsebetween
batinimtn.rsiom.NOevidencsofmoisturepenetrationordamagetctheinclosureshall
resultfromthistest.Followingthistest,thetestspecimenshallbe resubjectedto
theSealingtest.

u.14.i3 Case MountingLugs.- ‘fhistest is applicableonly to indicatorscon-
formingto figure1. The indicatorca%e,with mechanismremoved,shall be mounted face
downwardon the movable head of a suitabletesting machinewith the face of the case in
a horizontalplane, in order that the mounting lugs receiveno added support. A suitable
pin shall be insertedthroughthe hole in the mountinglug and attachedto a pull strap
in the staticnkwyhead of the machine. A lead of 175 pounds shall be appliedfor 1
minute to each lug in a directiontoward the front of the case. The lugs shalltithstand
the appliedload without fracture.

k.k.5 Rejectionand Retest.- When tests are specifiedon a quantityof gages that
are selectedas representstive of a certainlot, and one or more of this numberfa~a to
meet the specifiedtests, additionalgages of the lot representedshall be testedi!mne-
diately to determinethe cause of failure. Individu~ performancetests shall not be
interrupted,unless the defect is of such a nature that it will seriouslyaffect the
performanceor safe use of the gage.

~.~.5.1 Items which have teen rejectedmay be reworkedor replacedto correctthe
defects and resubmittedfor acceptmce. Before resubmitting, full particularsCOVceTniPg
previous rejectionand the action taken to correctthe defectsfound in the original
shall be furnishedthe Inspector. Units rejectedafter retest shallnot be resubmitted
witbout specificapprovalof the procuringagency.
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5. PREPARATIONFOR DELIVERY

5.1 Application.- The requirementsspecifiedherein apply only to directpurchases
by or direct shipments@ the Government.

5.2 PackagingandPacking.- TheIndicatorandIntermediateDeviceshallbepackaged
andpacked?orshipmentin accordancewithgroupX of SpecificationMIL-P-606L,ina t~e
II,classI container.

5.2.1 Item tcxlargefm sbipmkntfna containerasdes.ribedin Specification
NIL-P-6Q611shallbepackagedinaccordancewithSpecificationMIL-P-5633.

5’.2,2 Tank Units.- Each tank unit shall.be pr$servedand packagedin accordance
with SPecific~-13, method II.

5.3 Marking and Labeling.- Marking shall be in accordancewith the requirementsof
SpecificationMIL-P-60611and as specifiedherein,

5.3.1 Packages.. Eachpackageshallbe durablyand legiblymarkedwiti the fol-
lowing infOrm-

Indicator(Or Tank Unit, Power Unit, hnplifier, etc.,
as apolicable) for

UAGE, FUSI QUANiiTYCAPA;IIVRTYPE
SPecificationFIIL-G-7817
Manufacturer1s Part No.
Manufacturervs Serial No.
Stock No. (USAIor Navy, as applicable)
Contractor Order No.
Quantity
Date of Manufacture
Name of Manufacturer
Name of Contractor(if clifferent from the Mamfacturer)

IF IN STORAGEAFTBR (DATE)*,THE GAGE SHALL BE TESTED AND
INSPECTEOBEFORS USE.

*NOTE: This date shall be 3 years from the date of inspection
and shallbe insertedby the Inspectorat the time of
acceptance.

5.3,2 PrecautionaryMarkings.- The followingprecautionarymarking shall appear
on two oppositesides of each interiorpackage,wheneverpracticable,dependingon the size
of the carton and shall also appear on the shippingcontainer:

,,~(-j~ff

DKLICATE INSTRUMENTS
RANoL2NITH CARE!!

6. NOTES

6,1 IntendedUse.- The fuel quantitygages coveredby this specificationare
intendedfor use in reciprocatingengine aircraftto indicatetbe quantityof fuel (in
pounds) containedin fuel tanks.
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6.2 Definitions.-

6.2.1 Amplitude.- The term !Iamplitude!!as used herein shallbe interpretedto
mean the distancefrom the mean positionta eitherextreme. ,,DoubleAmplitudeIIis two
times the !!amplitude.‘I

6.2.2 Zero pofit.- !,zeropoint,,is def~ed as the begtiing of the dial gradua-

tions.,which representsan indicationof zero fuel quantity (dry tank unit).

6.2.3 W1 ScaleIndication.- (,- s,-~~~ndi~~tiO~l!isd~ffi~d~ t,fi~indica-
tioncorrespondingto a fulltank.ffuelhavinga densityof6.593lb/@l.

6.2.L Pr’ocuFingA&.enCT.- In thisspecification,tieterm‘Ipromwingagencyt!refers
totheU. S.AirForceorSureauofAeronautics,U. S.Nav.

.6.2.5 Density.- The densityvalues used in this specificationare relativeValUeS,
definedas the ratio of the apparentmass of fuel to the true volume. The @P~ent mass
is the value obtainedby weightig the fuel in air at 15.6°c(60”F),50-percent,relati~e
humidityand76omm ofmercurypressureagainstbrassweightsof specificgravity8.)$,
no correctionsbeingappliedfor air buoyancy. Thetruedensityofaircraftfuelsis
~b~~t0.009lb/@ largerthantheapparentdensity.

6.2.6 NominalFull Indication.- Nomin&lpull indicationis defined as the indi-
cation correspondingto full tank of nominalfuel of density 6.00 lb/gal and dielectric
constantof 1.990. It is equal to 91 percentof full scale indication.

6.3 Provisionsfor Qualifi.ation Tests.- The right is reservedto .-ejectany bids
on items which have not been subjectedto the requiredtests and found satisfactory. The
attentionof the mardacturem is calledto this provision,and they are urged to request
authorizationfor tests of the items which theyproposeto offen.to the AiT Force or Navy
under this specification. Requestsfor authorizationof tests,,togetherwith certified
test reports showingconformancewith all the requirementsof this specificationand the
mamfactvrer 1s assemblyand detail drab.ings,and for informationas to the markingand
forwardingof sanplesshouldbe addressedto the CommandingGeneral,Wright Air Develop-
ment Center,Wright-PattersonAir Force Base, Dayton, Ohio; or to the ~reau Of Aero-
nautics,Navy Department,Washington25, D. C., the qualifyingagencies,with a copy to
the other ServYce.

6.3.1 It is to be understoodthat upon receipt of theLetter of Authorization,
samplesshall be furnishedat no cost to the Govermnent,and that the manufactrmershall
pay tAe transportationcharges to and from the designatedpoint where tests are tx be
made. In the case of failure of the samplem- sanplessubmitted,considerationwill be
given to the request of the manufacturerfor additionaltests only after it has been
clearly shown that changeshave been made in the product which the Governmentconsiders
sufficientto warrant addition.?ltests.

NOTICE: When Governmentdrawings,specificatiorw,cm other
data are used for arv purpose other than in connectionwith
a definitelyrelated Governmentprocurementoperation,the
United StatesGovermnenttherebyincurs no responsibility
nor any obligationwhatsoever;and the fact that the Govern-
ment may have formdated, furnished,or in any uay supplied
the said drawings,specifications,or other data is n.t tO
be regardedky implicationor otherwiseas in any manner
licensingthe holder or any otherperson or corporation,or
conveyingany rights or permissionto manufacture,use,<or
sell any patented inventionthat may in any way“be related
thereto.

Cust0dian6:
Nav - ‘“:lkreauofiAeronautics
Air Force
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