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MILITARY SFEtXl?ICATION

NOZZLE, AERIALPRESSUREREFUEL1331,TTPE MA-2

This specifiostionhas been approvedby theDepartmentof
tha Air Forw)andby the IhvalAir $wtwm Command.

1. SCOPE

1.1 This specification covers an aerialpressurerefuelingnozzle,for use
with ‘*probeand d,mgue11type refuelingsystems.

2. APPLICABLEDOCUMENTS

2.1 The folbwing documents,of tie issuein effecton date of’
for bids or requestfor proposal,forma part of this specification
specifiedherein:

SPMIHCATIONS

Federal

P-rI-680
QQ-C-3’20
QCI-P-416
‘J’T-S-735

Mutaq

Mm-P-u6
mbll-looo
MIL-J-5161
mI#-c-5501
MIIL-G-5572
MIL-T-5624
l~L-F-702&

MIL-1-8500

WLP-8615
PIIL-A-8625

imitation
to the extent

Dry (lleaning~olvmt
Chromiwal%tti.g(lllectrodeposit@d)
?~tiw, C@~W (E~ectradeposited)
Standard“lestFluids,Hydrocarbon

Preservation,Methodsof
Drawings,Engineeringand AssociatedLiets
Jet Fuel,Referee
Caps and Phgs, ‘Protective,‘DUSt=~ ~~ist~e seal
Gasoline, Aviation: Gradriw80/87,100/130, u5/1-45
‘hrbine Fuel, Aviation, Grades JP-4 and JP-5
Fluids, CaI.ibrat~ for Aircraft FuelSystemComponents

InterchangeabiUtyand Replaceabilityof Component
Partsfor Aircraftand ‘Missiles

Fuel,SystemComponents,GeneralSpecificationfor
AnodicCoatings,for Aluminumand AluminumAlloys
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MIL-A-19736
MIL-N-2~027

MIL-STD-13!I
MIL-STD-143

I MIL-STD-794

MIL+TD-81O
MS20995
MS.Z435L

I MS2L35s

m2Lr356

1 MS2Q 60
MS29513
m33540
MS33586
MS33588

AirplaneStrengthand Rigidity,MiscellaneousIoads
ScrewThreads,ControlledRadiusRootwith Increased ●
MinorDiameter,Generalspecificationfor

Air RefuelingSystems,GeneralSpecificationfor
Nutj Self-Locking,250° F, 450° F, and 800° F,

125 KSI FTU, 60 KSI FTU, and 30 KSI FTU
Coupling,Reception,FlightPressureRefueling,TypeMA-2
Fuel System,Aircraft,Design,Performance,Installation,
Testingjand DataReqtiirements,GeneralSpecification
For

Mayktngfor Shipmentand Storage
.Ide~zificatio~Ma.rk,iiigof US MilitaryPrsperty
Specificati,o:,sand S~aridard~j9Orderof Precedencefor
the Selectionof

?artsand Equipmer-t~Proceduresfor Packagingand
?ackingof

ErivironmentalTest Methods
Wise ‘ ‘kj 1.0-”
DrogueCone,Nozzleand ReceptionCol@ing, TypeMA-2,
Flignt?re:~sweF.eftielirigSystem?Assemblyof

COU.plimgjRecep~imc:- Type MA-2JFlightPressure
Refueling,A:;~embl.y08

Nozzle- FlighvPressureRefueling,Type MA-2,
Oj.tlir,eof

Nose-ProbeMast-TypeMA-2,FlightPressure
RefuelingNozzle,CutlineDimensionsfor

R~~g - ~o:k, FlightPressureRefuelingNozzle
?ackirig“G”Ring HydrocarbonFuelResistant
SafetyMiringand Cotterpinning,Generalpracticesfor
MetalsjDefinitionof Dissimilar
Nut, Self-Locking,AircraftDesignand Usage
Limitationsof

PUBLICATIONS

Air Force-NavyAeronauticalBulletin

No. 438 Age Controlsof Age SensitiveElastomericItems

Navy Department

SD-.6 ProvisionsGoverfl.ingQualification
s~-z~, GeneralSpecificationfor Designand Constructionof

AircraftWeaporisSystems
“Vol.I FixedWing Aircraft
Vol, 11 RotaryWing Aircraft

(Copiesof specificati.or,s,standax=ds,drawings,and publicationsrequiredby
supplie~sin connectionwith specificprocurementfunctionsshouldbe obtainedfrom
the p~oimifig activityor as directedby the contractingofficer.)

●✎
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m 2.2 Otherpublications.- The followingdocumentsforma partof this specifi-
cationto the extentspecifiedherein. Unlessotherwiseindicated,the issuein
effecton date of lnvi~ationfor bids or requestfor propoealshallapply:

UnitedStatesof AmericaStandardsInstitute

R46.I- 1962 SurfaceTexture(SurfaceRou@n9sB, Wavinessand hy)

(Applicationfor copiesof the abovepublicationshouldbe addreseedtothe
UnitedStatesof AmericaStandardsInstitute,10 East40thStreet,New York,N.Y.
100M5O)

UniformClassificationCommittee

(AppL1.cationfcmcopiesof the abovepubl.icat=cmskouldbe addreesedtothe
lMfcxmClassification Committee,202 ChicagolMonStakLon, Chicago,III..60606.)

3. muIREMENTs

3.1 ~ualification.- The nozzlesfurnishedunderthis specificationshallbe
productswhichare qualifiedfor listingon the applicableQualifiedProductsI&et
at the time set for openingof bids (seeL.3 and 6.3).

3.2 C~mpOne~tS._ The typeMA-2 nozzleshallcond.stof an assembledunitas
shown011 I&x2L356. Attachment parts as shown cn I?13Z359, I’S?9513, and MS24360 we
utilized with the nozzlebut are not cwwidered a portionof unit. Installation
featuresare definedm 1624354. The type w-? ~~zzle Shaube COm@tible with
the l@24355 receptioncoupling.

3.3 Selection of specificationsacd stacdands.- S=pecificaLionsand standsrds
for necessarycommoditiesarid servicesnot specifiedhereinshallbe selectedin
accordancewith M3L-STD-143.

3.4 Wteri.d.s. . All materialsused in the constructionof the nozzleshall
be fuel resistantwhen testedin any sequencewith fluidsconformingto the
followingspecifications:

(a) MXGJ-5161
(b) MIL-41+572
(C) MILT-5624
(d) P-D-680
[e) TT-S-?35,types I and 111
(f) MZL-F-?024,type 11

3*A.2 Corrosion-resistant materials. - Metalsand nonmetalsshall.be
corrosion-resistantor suitablytreatedto resistcorrosionfromfuels,saltspray,
or atmosphericconditionslikelyto be met in storageor normalservice. Magnesium
shallnot be used.

3
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3.47.2 Msfiimilarmetals.- Unlesssuitablyprotected
corrosiori~a~hi.lar metalsas definedin MS33586,shall
contactwith eachother.

againstelectrolyk.ic
not be used in intimate

3.5 Dezign.- The type MA-2nozzleshallconformto MS2.4.356and shallbe in
accordancewith MIL-A-19736for use with a typeMA-2 receptioncouplingconforming
to MILC-251.62, to accomplishfueltransferin flightat workingpressuresto
120 psig. Designshallbe primarilyaimedat preventingpermanentdeformation
of operatingpartsduringengagementsand disengagementscausedby forcesof
refuelingoperation,as specifiedin MILA-8865 and MIGF-38363.

3.5,1 Reliabilityy. - ‘Thenozzleshallbe designedand constructedas
specifiedhereinin a mannerthatwill insurethe highestdegreeof operational
reliabilityunderall serviceconditisr.s.

3.5.2 Maintenance.- The nozzleshallhave a minimumnumberof partscon-
sistentwith reliability.It shall,wherepracticable,permiteasyassembly,
disassembly,lccationof troublesources~ and maintenancewith toolsand equipment
normallyavailablecormnercial~yjby servicemaintenancepersonrlelwith a minimum
of traini.rig.

3.5.3 Assembly.- The nozzleshallbe designedto avoidpossible
incorrectassembly. Ail,componentpartsshallbe incapableof beingreinstalled
incorrectlywheresuchreinstallationwould causedamage,malfunction,or impairment
of flightsafety.

3.6 ~onstruction. - The nozzleshallbe so constructedthatno partswill work
loosein ser-~ice,The unit shallbe builtto withstandthe strains,jars,vibrations,
and otherco~.ditionsincidentto shipping,storagejinstallation,and serviceuse.

3.6.1 “0” rir,g packing and seals. - 11011ring packing and associated SedS
shallconformto appropriateMilitarystandard~$where possibl,e.Theirdesignand
constructionshallbe suchas to insuremaximumprotectionagainstfrictionand
leakage.

3.6.2 Threads.-

3.6.2.1 Screw threads.- Machinescrewthreadsshallconformto MILA-8879.

3.6.2.2 Pipe threads. - Pipethreadsshallnot be used.

3.6.2.3 ‘&ckingof threadedpa~ts.- All threadedpartsshallbe positively
lockedby safetywiring,self-lockingnuts,or otherapprovedmethods. Safety
wire shallconformto MS20995and shallbe installedin accordancewith MS33540.
Self-lockingnuts shallconformto MIL-N-25027and be used in accordancewith
MS335880 The use of lockwashersjset screws,cotterpinsor stakingis not
permitted,unlessspecificallyapprovedby the usingService.

..

4 I
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3.6,3 IM.meneione. - Nozzle dimensionsshallbe h accordmetith ~24356*

3.6.3.1 The lockinglatchesshd.lbe designedto preventopeningof the
~leleevek. no=ellseal,~til they are depreseedt

3.6.4 k$eiRht.- The weightof the nozzleshallbe the minhn.unconsistentwith
r.squiredperformance,but shallnot exceed5 pounds.

3.7 Xntercham@ability.- All partshav~ the same manufacturer~spartnumber
shall be functionallyand dimensional interchangeablein acCord~@ ~th ‘“”.
ML-Z-+35(XI.The drawingnumberr.equirem~ntsof MIL-D-1OOOshallgovernchangee
in the manufacturer~spartnumbers.

3.8 Finishesand protectivecoatings.-

3.8.1 Finishes.-. The nozzle finishshallbe smoothand freefrom sharpedges.
Surfacerou.@nesa,where indicatedon ~.m24356~tia~~be ~terpreted ~ accord~ce
with D46.1- 1962.

.
3.8.2 ‘Protectivecoatinm. - The nozzleshallbe adequatelyprotecteda&aimst

corrosionby the use of corrosionresistant materialsor protective coatings
acceptableto the procuringactivity. Such coatings.shaX1.not chip or flakeand
shallpreventd.e%eriorationof the basemetaluxderall conditionsof service.
Alumimuwalloyparts shallbo anodizedin accordance with MU-A-8625. Cadmiumor
chromeplating,when used,shall.conformto QQ-P-416and QQ-C-320,r&@ectively.
No paintedsurfacesare allowed.

a

3.9 Performance.- The nozzleshallsatisfyall.performancerequirements
when testedM accordancewith 4.6. The teststo be performedare as follows:

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

(g)
(h)
(i)
(j,)
(k)
(1)
(m)
(n)
(o)

Inspection (4.6.1)
Functional (4.6.2)
Pressuredrop (4.6.3)
Leakageand spillage (4.6.4)
Froofpressure (4.6.5)
Hurstpressure(thepressure
requiredto burstthe nozaleshall.
exceed360 ps~) (4.6.6)

Fuel resistance and low temperature (4.6.7)
Vibration (4.6.8)
Normaloperatdngloads (4.6.9)
Contaminatedfuel (4.6.10)
Impactand endurance (4.6.11)
Dust test (4.6.IZ)
Acceleratedcorrosion (4.6.~)
Ultizatepoppetload &14;
Disassembly and inspection . .

.
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3,9$1 Operation. - The type MA-2nozzleshallallowthe passageof fuelwhen
fullyengagedwith a receptioncouplingconformingto MILC-25162. Upondisengage- ●
ment,fuel flow shallbe automaticallyshutoff in both the nozzle and the
couplingpriorto releaseof the couplingmasterseal. The operationshallbe
effectedwithoutthe use of any externalsourceof power,suchas high-pressure
hydraulicfluid,pneumatic,or electricallyoperatedmechanisms,The force
requiredto depressthe nozzlesleeveto the full open positionshallnot, at
any time,exceed50 pounds. A forceof.15 poundsopposingthe sleevespring
forceshallnot preventthe nozzlesleevefrom completeclosure. It shallnot
be possiblefor the nozzleto bind or cockwhen off-centerengagementsare made.
The nozzleshallbe so designedthat damageor malfunctionsof the nozzlewill
not occurwhen disengagementsare effectedby a forceactingup to 22$ degrees
from the longitudinalaxisof the nozzle. In addition,the nozzleshallbe
capableof extremeangledisengagementswithoutcompromiseof flightsafety
due to breakageof nozzleparts. The engagementof the nozzle,its sealingin
the coupling,and the completedisengagementof the nozzlefromthe coupling
shallconstituteone completecycleof operation.

..

3.9.2 Lubrication,- The nozzle shalloperatesatisfactorilywithout
requiringlubrication.

3,10 Identificationof product.- rd.unnentjass.embliesjand partsshallbe
markedfor identificationin accordanceM.Lti, MIL-STD-130.The locationselected
for markingshallnot affectperformance,

3.10.1Syntheticrubberparts. - Equipmentand assembliescontaining
syntheticrubberpartsshallbe markedin accordancewith ANA BulletinNo. 438.

3.11 Workmanship. - The nozzleshallbe uniformin quality,clean,and free
from faults. Attentionshallbe givento neatnessand thoroughnessof assembly,
alighmentof parts,tightnessof assembiyand removalof burrs.

4. QUALITYASSURANCEPROVISIONS

4.1 Responsibilityfor inspection.- Unlessotherwisespecifiedin the
contractor pu~chaseorder,the supplieris responsiblefor the perfor~ce of
all inspectionrequirementsas specifiedherein. Exceptas otherwisespecified
in the contractor order,the suppliermay use his own or any otherfacilities
suitablefor the performanceof the inspectionrequirementsspecifiedherein,
unlessdisapprovedby the Government.The Governmentreservesthe rightto
performany of the inspectionsset forthin the specificationwhere such
inspectionsare deemednecessaryto assuresuppliesand cervicesconformto
prescribedrequirements.
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4.2 Classificationof inspection.
nozzlesshallbe classifiedas follow;

- The examinationand
.

(a) Qualificationinspectd.on (4.3*1)

IaLN-25161c(AsG)

teetingof the

Hb QuaJ$tyconformanceinspection
H
-::$

c Flighttests ●

Qualificationwill.requiresuccessful4.3 Qwli.ficat%onredrements. -
completionof the following:

(a) Qual.iflcationinspection
(b) Flighttests

4.3.1 Qualificationinspection.-
preliminaryqualificationtestson WC

Qualificavianinspectionehall.consistof
:~ozzlesb.vthe sumM.er. and verification

~ests on tide-nozzles at a Goveme,r.tfaci,li.tyq,k ““ ‘klhspreliminaryqualification
,. teat~ shallconsistof the completeinspecti.cnmethodsietipulatedherein,and

parforrnedin the orderListed(4.6). The Eowalessha~ meet all.the requirements.
Faihre to pass any testwill ba causefor rejection.

4.3.~.l Test Sandes. - A total.of 6 nozalesshallbe submitted‘to
NAPTC(AE)PhiladelphiaNavalBase,PlniLadelphAa$Pennsylvania,1911.Z,upon
completionof the pretiary qurd.ificaciontests. The 6 nozzleeshallconeistof:

(a) TWO sampleswhichhave uxdergoneprel.imimaryqualificationtests
by the manufacturer.

(b) Two samplesfor the ~~%po~eof AiT ‘Fwceverificationand flight
tests.

(c) TWO samplesfor Navy vea’i.ficati.anand f~ht tests.

The mmples shall.be identifiedwith the m.ufactwerrs own part number and
shallbe accompanied by two completesetsof detailand aesemblydrawings,and
a completetest reportahowin.gthe resultsof the manufacturer~stests.

4.3.1.1.1 Draa . - The cmtracto,rls drawings submitted with the qudAfica-
tion test samplesahal;conformto MXL-D-lUOO.The draw-s shallshow a cutaway
sectionof all partrJin theirnormalassahbledpositionand shall.specifypart
numbersof all.partsand subassemb~es. The followingdata shallbe furnished
on or togetherwith the assemblydrawings:

(a)
(b)

.. (c)
(d)

over-alldimensions.
Materialsand construction,treatmentand finish
Performancerequirementsand limitations
Contractorsor subwndore

6
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4.3.1,1.2 Test.report,- The test reportsubmittedwith the qualification
testsamples shallcoriformtoDefenseStandardizationSD-6 and includethe following:

●
(a) Detailedreporton all tests,indicatingthe degreeof conformance

to the specificationrequirements
(b) JILagramsor photographsof all test set-upsand a listingof

equipmentsused
(’c)Copiesof’testlog sheets ‘
(d) Accuracyof instrumentationused
(e) Descriptionof nozzleconditionaftereachtest

4.4 Qualityconformance-inspection.- Qtia~ity’conformanceinspectionshall
be performedunderthe surveillanceof the GovernmentInppectoron lots submitted
for acceptanceunder coiltract.The qualityconformancetestsshallconsistof
individualtestsand sampiingtests.

4.4.1 Tmdividualtests.
.,

- Eachnozzleshallbe subjectedto the following
teste:

(a) Inspection (4.6,1)
(b) Functional
(c) Proofpressure

(4.6.2)
(4.6,5)

4.4.2 Sampling”tests.- One”:nozzleselectedby the inspectorfrom each lot
of 100 or fractionthereofthathas passedthe individualtestsshallbe subjected
to the followingtestsas specifiedin 4.6:

(a) Leakageand spillage (4.6.4)
(b) Burstpressure (4.6.6)
(c) Normaloperatingloads (4.6.9)
(d) Acceleratedcorrosion (4.6;13)
(e) Disassemblyand inspection (4.6.15)

4,4.2,1 && - A lot shallconsistof nozzlesof the samepartnumber
manufacturedunderessentiallythe same conditionsand submittedfor inspection
at the sametime.

4.4.3 Rejectionand retest.- When one or more nozzlesfrom a.lot’failto
meet the specification,acceptanceof all nozzlesin the lot will be ‘wi%b.held
untilthe extentand causeof failureare determined.Beforeresubmitting,
fullparticularsconcerningpreviousrejectionand the actiontakento correct
the defectsfound in the original shallbe furnishedthe Governmentim~ectbr.
After corrections have been ~de, all qualityconformancei.nspections”s~allbe
repeated, Nozzlesrejectedafterretestshallnot be submittedwithoutspecific
approvalof the procuringactivity.

.

I
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@ 4.5 Test conditlona.-

4.5.1 Preseum and temperature.- UnlesOotherwisespecified,testsehall
be performedatatmosphericprmsure (apprmimately29.92tiches ofmerchry)
and at mblen% temp%tum between60° and 90° F.

4.5*3 Test Cou &
~-

A receptioncouplingconformingto the re@lremnts
of MI14-251 2 ehallbe used. Unlessotherwiseepecti%od,the couplingshall
have its Matchingmschanlsmad$ustedto produceadlsengag% forcaof 320~2Q
poundswith O psigfuel pressure.

4,6 Inspectionmetkmda. -

4.6.3 Xmpection. - Each nozzleshallbe carefu13yexamlaedto determine
compM.antewith respectto materials,worknumhip, dhmnsione$ and marldng.
The contractor@hallobtainapprovalfromthqprocur~ activityfor hie method
of checkingJ&l.dizllmd.ons.

4.6.1.1 A test gage in accordancewith figure1 shallbe passedover the
sleevelockiq Latchesin bothdirectionsalongthe longitudinalaxistith the
nozzleeleevein the closedposition. No evidenceof bindingor excessiveforce
eha~ occur.

4.6.2 Functional.- With the sleevelockinglatchesdise~~ed, the nozzle
sleeveshallbe depreseedto its fullopen position. A recofiof forceapplied
(pounds)versussleevemovement(inches)shallbeobtxdned. Aminhum of’six
data ,pointeshallbe recorded. The forcerequiredto fuXlyopenthe sleeve
shall.not exceed50 pounds.

4.6.2.1 With the sleevefu310pen, the forceappliedwi.11be &raduaHy
reduceduntilthe sleevebeginsto close. This forceshaU.be recorded. The
forceshallbe graduallyfartherreduceduntilthe sleevesealsshut. The force
againstwhichthe sleevesealsshallnot be lessthan 15 pounds. There shallbe
no evidenceof bindingor chatteringdur~ sleevemovement.

4.6.2.2 The nozzleshal.lbefilledwith fueland pressurizedto 2 psigfor
one mhute, and 60 psigfor one minute. There shallbe no evidenceoflleakage.

4.6.2.2.2 With the conditionsof 4.6.2.2maintained,an openingforceof
50 poundsshallbe appliedto the lip of the sleave. No leakageshallOCCUr.

4.6.2.2.2 The nozzleshallbe complete&ysubmergedin waterfor 30 mimutes
with the sleeveclosed. A nagativepressureof 4 inchesof mercuryshallbe
maintainedwithinthe noszle. Thereshallbe no evidenceof waterleakageinto
the nozzle..

I 9
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4.105

4.750 I.D._
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NOTE: SURFACETEXTUREIN ACCORDANCEWITHUSAS B46.1- 1962.
MATERIAL: CORROSIONRESISTANTSTEEL.
BREAKSHARPEDGES0.010MAX.

FIGURE1. Testgage

PRESSURE
TAP TAP

TESTSECTION
NOZZLEAND COUPLING
ASSEMBLY

—
1 1 f

l--
I

A’TARE *

NOTE: MATRIAL; 3.25 INCHo.D., 0.120WALL THICKNESS,

TARESECTION

STEELTUBING

dIpN~ ‘ ~T-~pTARE = FLOW LOSSTHRUNOZZLEAND COUPLING

APT =’ TOTALFLOW LOSSTHRUNOZZLEAND COUPLING+ TARE SECTION

AP
TARE= FLOW LOSSTERU TARESECTION

CORRECTIONFORMULA

[

1.34 0.25
A Pcom= 1[‘pNcx VISCOSITYOF TEST FLUID–CS600 ~

0.770 —1‘G‘F‘EST‘LUID60” F

FIGURE2. Pressure-droptest procedure
10

I
I

Downloaded from http://www.everyspec.com



4.6.2.3 Usinga a%andsimilarto figure3, the tee% couplingshallbe filled
with fuelaxl pressurizedto 10 psig. Weightsshallbe addedto the couplinguntil
en@@n%xt iS mada. ‘I’heengagingforce(weightof coup~, fuel,and weights)
shellnot exceed3.40pounds. l%ppin~of the mast is not allowed.

4.6.2.4 A nozzlewith the couplingengaged shallbe checkedat a static fuel
pressure of 2 peigand 60 pei.gfor 1 minuteeach. No externalleakageshau be
evident.

&.6.2.s WM.lemaintati~ a K&psig fuelpressurein the coupling,the nozzle
shallbe disengagedand e~gagedfive times. No evidenceof binding,chattering,
or excessiveforcesshallaccu.

A.6.3 fiesswe dron . Usings.test setupsumilarto that shownon figure2,,
the pressure-droptest shallbe performedvd~tha flowof O to 1,200gpmof fluid
with an inletstaticpreawarcDf 52 22 psig. Sufficientdata shallbe acquired.
to defineaccuratelya ‘!PFGESJXC+-*Pversusflowllcurve. ‘IVnetotal pressure
drop throughthe engagednozzlem.d coupling shall not exceed 3 psigat a fuelflow
of @Cl gpm or U psigat a fuel flaw of 1,200 gpm. Pressure-dropdata shallbe
obtainedand cormxted 5,.??accordancewith the f.orrmdaof figure2.

4.6.4 LeakaReand SPQ2.WW. - This test shallbe performedas follows.

4.6.4.1 The nozzleaz~agedwitkthe iest coup~g shallbe subjectedto a fluid
flow up to 1,200gpm in 2Cl&gpmticrem9ncsat an inletpressureof 60 f2 ps5g.
There shallbe no evidenceof externalleakage.

m L.6.4.2 The nozzleshall.be engagedwith a couplingand subjectedto a fw?.
pressureof Ml psig. The coup~-igshallbe fittedwi+~ a 2,000cc fuel reserwc-2.-
providingunrestrictedfuelflowdu.ri”$gdisengagement.A minima of IJIOOcc c:
fuel shallbe in the reservoirat all.times. With this conditionexisting,the
nozzleshallbe disengageda minimumof fivetues , and the fluidspillageshall
not exceed25 cc pe~ disengagement.

4..6.4.3The copuling shall.be subjectedto 20psig fuel pressuxewhile fitted
with a 2jO00-cc fuelreservoir. A mintiumof 1,100cc of fuel shallbe in the
reservoir. The nozzleshallbe engageda minimumof five times. Spi2age shall
not exceed25 cc per engagement.

4.6.4.4 The test coupling, engagedwith the nozzle, shall be subjected to aII
inletfluidpressureof 50 psig and a fluidflowof LOO to 600 &pm in increments
of 100 gpm. The nozzleshaU.be disengagedat everyticrement~and the spillage
shallnot exceed30 cc per disaqg~ement.

4.6.5 I’kmofpressure.- With the nozaleengagedwith the couplingand the
4 nozzleoutle%blankedoff,the no%zlesha~ be sabjectedto a hydrostaticpressure

of 240 psigfor minimwzperiodof 1 minute. Thereshallbe no evidenceof leakage,
distortion,or otherinjuryto any part of the nozzle. The nozzlealoneshallbe

. subjectedto 240 psig fluidpressurefor 1 minute. Thereshallbe no leakage,
distortion,w evidenceof failureas a resultof thesetests.

-..

M.

Downloaded from http://www.everyspec.com



MIL-N-2j161C(ASG)
,,,

4.6.6 ~urst preeswe, -With the nozzleengagedwith a coupling and the ●
nozzleoutletblankedoff,the noszleshallbe subjectedto a hyd~oataticpressure
of 36o psig for a minimumperiodof 1 minute, There shallbe no evidenceof
distcm%ion,leakage,or otherirljmyto any nozzlepart. The nozzlealoneshall
be subjectedto 36o psigfluidpressurefor 1 minute, Thereshallbe no leakage,
bindingof the sleeveor otherevidenceof failureeitherduringor as a result
of thistest.

4.6.7 &l_resistance and low temperature.- The fuelresistanceand low
temperaturetest shallbe performedin accordancewith table1.

4.6.8 Vibration.- The vibrationtest shallbe performedin accordancewith
figure1, curveD.,ofmethod514 of MIL-STD-81O.Thistest shallbe accomplished
with the nozzlein a dry condition. At the conclusionof thistest,the nozzle
shallbe subjectedto the testsepecifiedin 4.6.2,

4.6.9 Normaloperatingloads.- The nozzleshallbe subjectedto the
followingloads:

(a) A 1,000-poundtensi,leloadin combinationwith a3,000 pound
radialload

(b) A 1,000-poundcompressionloadwith a3,000-poundradialload
(c) A 2,000-poundtensileload
(d) A 2,000-poundcompressionload

The tensileloadsshallbe appliedat the latchingshoulderparallelto the axis
of the nozzle. The radialloadsshallbe appliedto the nozzlesleeve3.5 inches
fromthe gage pointin the togglelatchinggroove. The compressionload shallbe
appliedat the lip of the nozzlesleeveand parallelto the longitudinalaxis of
the nozzle, No malfunctionor deformationshallbe evidentupon completionof
thistest. The nozzleshallthen be subjectedto the testsspecifiedin 4.6.2.

4.6,1o Contaminatedfuel.- Testfluidcontainingthe type and concentration
of contaminationspecifiedin the tabletitled !!FuelenduranceteSt COntbaIltll
of MIhF-8615 shallbe pumpedthroughthe engagednozzleand couplingat not less
than 50 gpm. The nozzleand couplingshallbe operatedfor 1,000cycles. A cycls
shallconsistof engagingand disengaging.The testfluidshallbe agitatedto
maintaina uniformdispersionof the contatiant throughoutthe test. If a
recirculatingsystemis used,the solidcontaminantshallnot be recirculated.
Uponcompletionof the test,the nozzleand couplingshallbe flushedand drained.
The nozzleshallthenbe subjectedto the testsspecifiedin 4.6,2.

4.6.u Impactand endurance.- The impactand endurancetest shallbe
conductedin accordancewith tableH, The test setupfor thistest shallbe as
shownin figure3, or equivalent.Unlessotherwisespecified,fuelpressureof
10 ~2 psig shallbe so appliedto the receptioncouplingthat this pressureis
sustainedin the couplingduringthe engagementand disengagementsequences.
Leakageat any time duringthe test shallnot exceed25 cc per engagementor ,
disengagement.Upon completionof this test,the nozzleshallbe sub~ectedtd
the tests specifiedin 4.6.2.

12
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Testi
Period
Noz51e
configuration
restli-lulcl

Minimum
period
Uuration
kmbientand
Lestfluid
temperature
g class A

Class B
classc

tieration
and/ortests
duringperiod

Operation
and/or
tests
immediately
after
period

TABLEI. Fu.elreais

e

96 hours 24 hours

Circulating
air at:

1582° F 158%0 F
256 a’ F 3502 ‘F
!% & ‘F 1600g 00 F

Actuatenozzle
sleeve at
leastfour
ttiesper day
The sleeve
shallnot
hq -’u.
Perform
functional
tests
using
TT-S-735,
type III.

None

Actuate
noz=le
sleeveat
leastfour
times.There
~hallbe no
eleeveha,ng-
up. Perform
functional
test using
TT-S-735,
type I.

@

. ●

wce and low temperaturetests
resistance
PhaseII soak

?fJ

I-8 hours

358~2° F
256-~20F
351.I2 ‘F
Actuatenozzle
~~~e-leat least
fourths per
day. The
sleeveshall
not hang-up.

Perform
functional
testusing
TT-S-735,
type III.

Phaee II dry
Drabed and
blowndry

None

30 hours

Circulating
air at:

None

Actuatenozzle
sleeveat
leastfour
times.There
shallbe no
sleevehang-up.
Perform
functionaltest
usingTT-S-735,
type 1.

M hours
I

-67 b“ F

None

Maintainingthe anbienttemper=
atureand test fluidat -67
~2° F the nozzleshallbe
subjectedto fuel pressures
of 2 and 60 psiGfor periods of
15 minutes.Thereshallbe no
leakage,The pressureshallthen
be relieved and the sleeveac-
tuatedfourtimes. Afftereach
sleevecloim.wea press’ureof
2 pdg shallbe applied to
assure proper sleeve sealing.
There shall be no sleeve
harig-up nor leakage.
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TABLE

NOTFS:

Each periodshall
noted.

1, Fuel resistanceand low temperatureteste (Continued)

followimmediatelyafterthe precedingone in the order

The nozzleehallbe eubjectedto the test fluidin sucha mannerto aesure
completecontact,as would be expectedundernormal service condition,
For classB or classC applicationuse P-D-680at sufficientpressure
(lessthan 15 psi.g) to preventboiling.
Classfor qualificationis determinedby
normal serviceuse:

ClassA - 16OOF ambient.and/orfuel
ClassB - 350”F ambientand/orfuel
ClassC - 6000F ambient,and/orfuel

14
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operatingrangeexpec$edin

temperaturerange-67 to +130”F.
temperaturerange-67 to +200°F,
temperaturerange-67 to tiOOOF,

I

I

I
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~ /—”REWE MEX2HANISMDESIGNEDFOR FREEFALL

NOZZLE

RECEPTIONCOUPL~G CONFORMINGTO
MIL-C-25162WITH PRESSURIZEDRESERVOIR.
(2,CMX)CC CAPACITY)

,

DROPDISTANCEMMSURED FROM
N(26ETO COUPLINGPOPPEJ!

DISPL4CEMNTOF COUPLIN!CENTERLINE
FROMNOZZLECENTERLINE

DRONE CONE (MS24354)

I
NOZZLEUNDERTEST

NOZZLEMAST- 0.250INCHWALL,
3 INCHOD ALUFCHwNTUBING,
MAX. LEM3TH5 FEET

FOR THE RJR&E OF THE IMPACTTEST,THE COMBIMEDWEIGHTOF DROGUE

FIG~. 3. Impactamd enduramcetest setup
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TABLE II. Impactand endurancetest

4
Engagement I Disengagement

1
;Displacementof ~ Dropdistance Angleof

Conditiori\couplingcenter- ; nozzlenose disconnect
ti ~linefrom ; to coupling

!nozz& centerline; poppet

+ “riches) I ‘hches) ‘degrees)

}’
o I 18 0

Impact
Y 2 \ ;L8 o

4 \ 20 0

t
— -.... ....,.——

G 9 22$

Endurance 0 9

U
22$

0 y 0

Latthing
mechanism
setting

(lb. f20)

590

500

500

800 ~

500 g
.———

CYC2S

200 y

800

1,000

2,000y

500

‘“5,500y

Duringthe impacttest,engagementshallbe complete. If impactdoesno+,
causeengagement,mzumualforceshallbe appliedas requiredto complete
engagement.
A cycleis definedas one engagementand one disengagement.
50 cyclesshallbe accompl.ishedwith zerofuel pressureand a dry nozzle.
Droptest not required. Mechanicalengagementpermissible,provided
engagingvelocityis not ].eesthan 5 fps justpriorto seatingthe sleeve
uponthe mastercouplingseal.
Disengagementshall’beaccomplishedwith SO 12 psigfuelpressureapplied
to the receptioncoupling.
The 1.,000cyclescalledout for the contaminatedfueltest (4.6.1o)my
be consideredas partof this test providedthe e~aging velocityduring
the contaminatedfueltest is not lessthan 5 fps.
30 percentof the cyclesat each conditionshallbe performedat -6’7 ~2° F.

16
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4.6*U mm% tlmt*- The dust test shallbe performed in accordancewith
Method 510 Of IWFSTD-81O. The teat
a dry condition. uponCcimplewm of
to the teetaof 4.6,2.

‘ 4.6.13 Acceleratedcorrosion.-

the nomle in
bo subjected

4.6,13,1 Saltwater immersion.- The nozzlashallb~ immersedin a solution
consistingof 5 percantby weightof sodiumchloridein distilledwater. After
immersion:the Bolutionsiall~a drainedand the nozzleshallbe heatedinan
ovento a temperatureof 130°5* F for a periodof not lessthan 1 hour. The
%mzwrsionand heatingcycleeshallbe repeated50 thee. Emwliately after
completingtk abovecycles~the noszleshallbe flushedwith warmwaterto
xwmwe all saltaccumulation.The nozzleshallbe dried,wettedwith te~t
fluid,and subjectedto the tests sp@cifiedin 4.6.2. Corrosiontoan extent
which couldcausemalfunction of ths nozzleor contaminationof the aircraft,
fuel systemshallbe causefor redection.

4.6.13.2 SaltfoR. - The nozzleshallbe subjectedto the saltfog test
. specifiedas Method509 of MIL-STD-81O.Duringthis test,the nozzlesleeve

shallbe in the closedpositionand the threadedend of the nozzleshallbe
open. Corrosionto an extentwhich couldcausemalfunctionof the nozzleor
contancl.nat40nof the aircraftfuel systemshallbe causefor rejection. The
nozzleshallbe subjectedto the tests specifiedin 4.6.2.

4.6.u UltimateUOPPet loads. - The nozzleshallbe rigidlymountedto limit
the maximumdetlecti.onof the noszlebody to -@/64 inch. With the sleevespring

m

removedand the sleevebottomed(nozzlefull.open),applya loadperpendicularto
the lon@tudinalaxis of the nozzleat the largestpoppet.circumference.The load
shallbe applieduntilthe poppet has deflected0.?5 inch. The loadnecessary
for thisdeflectionshallbe recordedand then removed. The nozzleshallsustain
no permanentset.

4*6.W.1 Mdntaining the conditionsof L.6.IJ+,applya loadperpendicular
to the lon@udinal axis of the nozzleat the largestpoppetcircumference.The
load shallbe appkl.eduntilthe poppethas deflected2.0 +J16 inchesor until
the poppetcontactsthe slid~ sleevelip,whicheveroccursfirst. A recordOf
nozzlepoppetdeflectionversueloadappliedshallbe made. Noual.epoppetdeflec-
tion shall.be measuredwith the loadapplied. The measurementshallbe taen from
the forwardtip of the poppethead to the nozzlelongitudimlaxis. The bad
shall.be appliedb the radialpositionmost conduciveto breakage. The selected
directionof the load shallbe approvedby the procuringactivity. The poppethead

I shalllw returned,by load,to within1./l6inch of its originalunreflected
position.
deflection

~ and cracks
failure,

~se~~tionkf wts or piecesfrom t.henozziedue to the poppet
or returnto ori@nd positionwilJ constitutefailure. Distortions
thatdo not causeseparationof piecesor partsdo not constitute

17
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4,6.15 Disaasembl.yand inspection,- The nozzleshallbe disassembledfor
inspectionof all partsand measurementstaken,as necessary,to disclose
excessivelyworn~ distorted,or weakenedparts,which shallconstitutefailure.
The measurementsshallbe comparedwith the contractorsdrawingdtiensionsor
with similarmeasurementsmade priorto the teat. The findingsof this inspection,
togetherwith photographs,where necessary,shallbe includedin the test report.

4.7 Flighttest.- Afterthe abovetestshave been successfully—-_._
completed,2 of the ~nozzles submittedto the Government(see 4,3.1) will. be -
flighttested. Theywillbe testedin accordancewith MU-A-19736 andMII&F-38363
as applicable.

5. PREPARATIONFOR DELIVERY

5.1 Preservationand packaging. - All nozzlesshallbe completelydrained
of fuel and driedpriorto delivery.

5.1.1 LevelA. - Nozzlesshallbe preservedand packagedin accordancewith
Method’I,Ia, or II of PECGP-116,as applicable. Openingsshallbe protected
againstthe entranceof dirt and foreim matterby closuresin accordancewith

I

Mkc-5501.

5.1.2 @rel.C.
standardcommercial

5.2 Packing.-

5.2.1 LevelA.
overseasshipment.

5.2.2 LevelB. - Nozzlesshallbe packedas specifiedin MIL-STIL794for
domesticshipmentand storage.

5.2.3 LevelC. - Nozzlesshallbe packedin etierior-typeshippingcontainers
in a mannerthatwill insuresafe transportationand arrivalat the lowestrate to
the pointof delivery. Containersshallconformto the UniformFreightClassifica-
tion Rulesor regulationsof othercommoncarriers
transportation,in effectat time of shipment.

, as applicableto the mode of

5.3 Markinpof shipments.- Interiorand exteriorcontainersshallbe marked
in accordancewith MIL-STD-129.In addition,the followinginstructionsshallbe
markedon the intermediatepackagesand shippingcontainers:

l!IFIN STORAGEAFTER (DATE)++,THE NOZZLESHALLBE TESTED
AND INSPECTEDBEFOREUSE.t’

3$~sert date 18 monthstitercurir~date of oldestsyntheticrubber~1% used
in the nozzle.

18

- Nozzlesshallbe preservedand packagediraccordancewith
practiice.

- Nozzlesshallbe packedas specifiedin MILATD-794 for

@
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6,1 Intendeduse. . The aerialpressurerefuelingnoazlescoveredby this
spedficationare Intwded for use in aircraftbeingfuel servicedin flightfrom
tan@r aircraft* The nonale,whichia inetalledon the frontof the aircraft
beingserviced,engageethe receptioncouplhg, extendedby a hose or pipefrom
the tankeraircraft.tharebyf’acalitathgthe tramfer of fuel. be MA-2 no351@

may il.so

6.2

be used for dngle-pointrefue~ with the aid of a epecialadapter.

Orderm data. - %omremant documentsShOd.d $~13C~ the fo~x:

(a) Title,number,snddateofthla s cification.
r(b) The locstionofmarking(see3.10 .

(c) ~gg%~o%ls of preservation,packaghg, andpcki.xM
.

Qtiicstion . -With respectto productsrequiringqualification,warde
will b= made onlw for productswhichare at the time set for opening of b~ds,

# q@Af’ied for In;lusio;in the appM.cable QuaUfied Pmducte List, *ether o~ not
euoh pxucts have actuallybeen so El@tedby thatdate. “Theattentionof the
&upp21ers%s calledto thisrequirement,and manufacturersare urgedto arrangpto
have the productsthat they proposoto offerto the Federa160vernmenttestedfor
qua12f3.cat$onin orderthattheymay be eligibleto be awardedcontractsor orders

for the productscoveredby this specification.The activity responsible for the
QualifiedProductsListis the Ile~ment of the Air Force,San AntonioAir
MaterielArea,Kel.lyAh ForceRase,Texas,7&241,and information pertaining to

@

fyASficationof productsmaybe obtdxmd fromthat activity.

6.4 Internationalstandardization.- Certatiprovisions(3.5)of th4s
apec$f%catlonare the subJectof internationalstandardizationagreement(ASCC
A2r Standard17/29and NATOSTANliG3447). When amendment,revisionor cancellation
of this spec~cation ie proposed,the departmentalcustodianswill informtheir
re~pect$veDepartmentalStandardizationOfficesso that appropriateactionmay be
takenrespectingthe Internationalagreementconcerned.

6,5 Mar@xml.indicia. - Asterisksare not used in this revision to identify
ch~es with respect to the previousissue,due to the expensivenessof the
changes.

~ Cwtocuans: Prepar~ activity:
Navy -As Air Force- 82

*
Revieweractivity: Project No. 1680-M198
Mx Force - U,

w
Internationalintarest(see6.4)
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INSTRUCTIONS
Thissheetis to be filledoutby personneleitherGovernmentor contractor,involved

in theuseof the specificationb procurementof producteforulttite useby theDepart-
mentof Defense.Thissheetis protidodforobtaininginformationontheuse of this
specificationwhichwillinsurethatsuitableproductscanbe procuredwitha minimum
amountof delayandat theleastcost. Commentsand thereturnof thisformwill.be
appreciated.Foldon lineson rever$eside,etaplein corner,and sendto preparing
activity.
WECD’3XATION ~~le~-2516~C(ASG)~~z~, AERIALFIUISSURE?-IXNG, TYPEMI-2
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I
CITYANDSTATE

1

CONTRACTNO. 1QUANTITYOF ITEMSPROCURED1DOLLARAMOUNT
&i I 9

MATERIALPROCUREDUNDERA
O DirectGovernmentContract# 1.

0 Subcontract
HAS ANYPARTOF THESFECIFICATI@CREATEDPR031EMSOR REQUIREDINTERFRXTATI~IN
PROCUREMENTUSE?

h A. GIVEPARAGRAFHNUMEERANDWWDING.

E. REOOMMENDATIONSFORCORRECTINGTHEDEFICIENCIES.

2. COMMENTSON ANYSPECIFICATIONREQUIREMENTCONSIDEREDTOORIGIO.

3. IS THESPECIFICATIONRESTRICTIVE?
oypJ ON* IF ll~!l,IN WHATWAY?

?
4. REMARKS(Attach any pertinent data which maybe of use in improting this specification

IX thereareadditionalpapers,attachto formandplaceboth in an envelopeaddressed
* to preparingactivity.)
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