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MILITARY SPEXXFICATICS4

PWIP, HYCWWLIC, RAM, HANDDRIVEN

This specificatico is approved for use ty .ell
= ~ A9ancies of the ~pamnt of

1. .SCDPEAND CLA5SIFICATICN

This s cif i cat icm covers band driven, hydraulic ram pmqx. used on
&$?%” to +16%F) aircraft hydraulic system%

1.2 Classificstion. Punpe shall be of the follming classes, as ~cif ied:

class 1500 1,500 PSI -rating pressure
C1.ess3000 3,000 FSI qerating pressure

2. APPLICM3LJ? XwMm?rs

2.1 Government domnnents.

2.1.1 Specifications, standarda, and bandbmka. IMe folhxing specif icat ions,
standarda, and handbcd.a form a part of this docxment to the extant specified
herein. Unless otherwise specified, the issues of thaee &mxnsnta are thcae listed
in the issue of the Department of Wfensa Index of Specification$end.standaKis
(DXX.SS)and ‘supplement thereto, cited in ‘the aolicitaticm (see 6.2).

I SPD21FICATICS4S

Military

MIL-F-116 preservation, t4e’&=cia Df
HIL-H-8775 Hydraulic System Cmrponen-, Aircraft And

missiles, Genaral SPSSif icatirr~ For

Bsneficial cements (ra~ndaticna; additions, deletias) * anY Pe@i~&~a
which M& be of use in inprovi~ this docuw!nt shculd be addressed to:
City Air Lcgistics Center/TIMLA,Tinker AFB, DK 73145-5990by uairq
Standerdization Cocument Inprovament P-al (DD FOKM1426) appearing at the end
this ~nt or by letter.

AMSC N/A FSC4320
DISITUBUTIONSTATSMSNTA. Approved for public release;distributionis unlimited.
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Military

MIL-STC-129
MIL-STD-970

MIL-STD-2073/lA

MS21344

AN6201
AN6248

M2L-P-5515D

Ma r k i n g . For ShipnentAnd Stomps
.Standards& *cificaticms, Order Of
PreferenceFor The selectionOf
133DMaterial Procedures For Eevel.q-
.mentAd ApplicatiaI of PackingRequi-
rement

Fittiw- InstallaticmOf F1.srmdTuba,
StraiqhtZhrea&d~, Design
StandardRx
Prep,HydraulicSand
~, SydraulicSand,Type3000

(unk=e otherwise indicated,copies of fed=al ad tilit.w SPSCifi=ti= J
stmdarda, and han&Ooks are available fran the Standardisaticn~nt
Order Desk, 700 R&bins AVS, Building #4, secti~ D, phi-l~ia, +A.
19111-5094.)

2.2 Non-Govermmnt publicaticne..The folhwing dccumnt (s) form a pert of this
docusent to the extent s~ified herein. Unless othemfiae apecified,issueof the
mDISS citedin thesolicitation.Unlessotheniisespecified,the issues of
docwnerks not listed in the ~ISS are the issues of the documents cited in the
solicitation (see 6.2).

American Smiety For Testing end materials (AS’IM) ●
ASIllD3951 Packaging,Cm=Ycial

‘(Appli=tionfor ccpiesshouldbe addressedto: ‘7K71M,1916-ce St,.F@iladelphia,
PA 19103.)

(Ncm-Governubsntstandarda and other publications are normally available fran ‘the

o-nizetiw tit PrePS~ or distri~te the dccuI=ti. Ti=se ~nti aka may
he available in or thrcqh librariesOK other infonsa’cimalservices.)

2.3 order of precedence. In the .eventof :aconflict tetwaen”thetext of this
dccmrent andthereferencescitedherein(exceptforrelated~iated &tiil
specificatiens,spscifititionsheets,or MS .5tand@s).* text~ ~~ ~nt
takesprecedence.Nothing in this docunent, however, ~ applicable laws
and regu2ati0neunless a specific exmption has bean obta3med.

3. RKUxsQ4Fms

3.1 General. 7he requirementsof T’YF=I Sydraulic ‘Sy-&smand hard Pump Standards
listeZZn apply as requirementsof this specificatirn.

3.1.1 Class. lamps shall k? of two classes.
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3.1.1.1 class 1500. A 1500 psi Operatirg preaaum
apply ‘foi this -’W@. ~~~

‘3. 1.’1.2 ‘Claaa 3000. A 3000 psi @era&ing pressure
SFPly for this class punp.

a n d t h e r e q u i r eme n t s of AN6 2 0 1

ad the requirementsof AN 6248

3.2 Qualifi=tions. PWUPS furnished under this specificationshall be products
which are qualified for listing on the applicablequalified prcducta list at ths
tintsset for opening of bids.(sss4.4 and 6.3).

3.3 Ganeral apecification. The requirementsof MIL-H-8775 a@y es.reguir=enti
of ths spemfmxkacm with the excepticne and additima called at herein. When
the twu specificatims conflict, this spacifi-ticm shall grwem.

3.3.1 Sxceptiona. The excepticms to the raquiremantof !41L-H-8775are:

a. ~ly Type I system requirementsapply to this specification.

b. “.Thetemperatureconditions for qualificaticn testing ti not apply to
this .specifi=tion.

3.3.2 Mditicms. The design and conetructicmrequirementa specified herein are
in additicm to these requinsmentsspecified in f41L-H-8775.

3.4 Selection of specificationa and stmdarda. Specificaticnaand standemk for
neceq~ed herein shall te selected in
a=~ with kf2L~970.

3.5 Materials. Material shell conform to applicable section of MIL-H-8775.

3.6 Dasign and ~tructitm.

3.6.1 “Clearance “voltmE. “TIE pump clearance volmms, that is the cylinder .VOIIJIW
not swept by tha piston travel, shall ix’ kept to a minimxn ad shall ~~not exceed “20
percent of the total swept volmw.

3.6.2 Disp2a-nt. Tha. pimps shall ke &wbl*acticm and shall have. an cutput
differential not exceeding .50 cubic inch per stroke. l%e Class 1500 pmpa shall
have a displacement of 1.25 to 1.50 cubic inches per qcle. ‘l’heclass 3000 punpa
shell have a m.inimn.m.displacemmt of O.7 cubic inties per cycle.

3.7 PmFOMAKS

3.7.1 Structural stren@. The structural strength of the pmp parts, when
installed in a normal manner, shall provide ample strength and rigidity to
withstand, witbout failure,a normal handle totque: side torque: and wrench torques
when tested in accordancewith structural strength testa (see 4.4.6.1).

3.7.2 Priming. Wnen tested in accordanm with primiwg test (SSS 4.4.6.2), -S
shall prima completely fran a dry suction line in not more that 10 cycles of
operaticm for Claas 1500 pwnps and in not mxe than 15 cycles for Class 3000 punps.
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3.,7,3 ~. Uhen t+?stingpnmpa in aocordince”with ibility to
hold prime test (see 4.4.6.3), there shall be no visible external leakage from the

●
pump or suction tube.

3.7.4 Pressure.

3.7.4.1 @utmn+ uressure. ~Uhen teatad in acmordanoewith output pressuretia.t
(sea.4.4.6.4.1), PUMPS shall be capableof delivering85 percentof their
displamwmntpercycleat therequirsdoperating pressures.

3.7.4.2 Proof nreaeurea. Class 1500 and C2aas 3000 ehall.bacapable of
withstanding 2250 and 4500 pai prnof preesure, respectively.

3.7.4.3 Nurat oreesare, Chsa 1500 and Chese 3000 shall.ba-Pable ‘of
withstanding 3750 pei and 7500 psi, respectively.

3.7.5 Handle Toroue. !lormalhandle torque shall not exceed 1350 pound inches when
teeted in accordancewith handle tarque test (see 4.4.6.4.1.1)for the complete
oycle. For pumps designed after 1 January‘1977,the normal handletnrque shall:not
exceed 10BO pound inches when tested in accordancewith handletorque test (see
4,4.6.4.1.1)for the cnmplete cycle.

3.7.6 @ld oneration.

3.7.6.1 Cold uriminq. Pumps shall prime completelyat -65° F (ace 4:4.6.5.1)from
a dry suction line in not more than 12 cycles of operation for the Claas 1500 pumps
and not more than 17 cycles for the Class 3000 PUMPS. ●
3.7.6.Z Cold cvclin~. At -65° (see 4.4.6.5.2)pumps shall deliver 85 percent of
their displacementper cycle at the specified operating preseure. Owing rapid
warm up there shall be no evidence of binding or other malfunction.

3.7.7 “Efficienq.

3.7.7.1 ~. Ou t p u t v o l ume , when tested in accordancewith volumetric
efficiency test .(aee4.4.6.6) ahal.1not be lees tiban8.5percent of their design
displacement.unless otherwise specified herein.

3.7,7.2 14echaniaal.The output load (output pressure in psi mtitipliad by area of
pump piston in square inches) ehall not be less than 80 percent of axial input load
(eee 4.4.6.4.1.Z) for full strokeat operatingpressure.

3.7.8 ~durance. The pumps shall withstand 70,000 oycles at specifiedconditions (

a. Hithout malfunctioningor failure.

b. No external leakage except at running packings. This leakage,at no
time during the test shall exceed two drops for 25 cycles nor shall the
total leakage for the test exceed one drop per 25 cycles.

c, No beerings or other parts shall be replaced except running packings
provided the original packings operate at least 40,000 cycles without
excessive leakage.
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d. At any tine ducirq specified test atput vole shall mt be leas than
75 percent of the M displa~nt. l’hiscutput velure shell be reputablewhen
tested in accordance with volumtric efficiency teat (4.4.6.6).

4. WALITY XSURMWZ PKNISIUtS ,.

4.1 Realx.n.s ibility for inspection. Unless otherwiee specified in th contract or
purdxise ortkr, the crxkractor is reapmaible for the performanf=of all impacticm
requirements (exzuminstimsad t.eSIS) as epecified &rein. Except es otherwise
specified in * cmtract or purdase order, the cmtractor may use his am or any
otkr “facilitiessuitable for the perfouman= of the inapactim mquimmnts
specified herein, unless diaappruved by the Gowmsmmt. The Govenmant meaIVSS
the right to perform any of the inspectionsset forth in this epecificatim where
-suchinepectims are dessnednemeeary to ensure supplies and Servi- cmfonn to
prescribed.qiresmsnte.

4.1.1 RSSPOrisibilityfor cmmlisnm. All items ahll m3et all requirementsof
secticos 3 end 5. T& inspectionset forth in this apecificat+?nshall becc= e
part of the -tractor’s cwerall inspacticnsystem or quality ,prqram. .The
absence of any impactionraguiremenb in the specificaticm shall - relieve tk
crsmrectorof the responsibilityof ensuring that all pmducta or -lies
sukmdtted to the G9vernnent for acceptance cmply with all requirmmte of the
csntrect. Se@ing ine~ion, es part of manufacturingqeratims, is an
acceptablepractice to ascertain cmforman~ to requi-nts, hmever, this does
mt authorize auhiasicm of kncwn defectivematerial, either indicatedor actual,
nor dms it ccemit the Govennnent to accept defective material.

4.2 Claa.sifi-ticnof inspectiona. Tk inspectionraquimsmen= epecified herein
are classified as folltws:

a. Caialificstieninapecticn (sea 4.3).

b. Cuality cafo-ce inspectirm (see‘4.4).

4.3 Inspecticm renditions. Unless otherwise ~cif ied, all inspectionsshall’k
performed in acxaxkos. with the test ccoditionsspecifiad in MIL-H-8775shell
qply except tbe temperaturecmditiooa. UnlaSs.otbeIViSe specified in h
indivi~l test mtbcd herein, fluid and ambient teqeratures shall & between 70
and 120 F.

4.4 Q.Islification inspectime.

4.4.1 CR@ificatirm teat samples.
apply for each clasa et puq.

4.4.2 C@alificeticm insPacticm.
specified in Table 1.

Test aan@e as specified in KIL-H-8?75 shall

Cuelifiaticm impaction end testing shell be as
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TA’mr.uT. .“- .

Test Nethod Samples to
Examination or Test

Material 4.4.s Min .’&Uax
140r’amanship 4.4.5 44in& Max
Physical Dimensions 4.4.5 44in& Max
Oesign and Construction 9.4.5 44in& Max
Clearance’Volume 4.4;5
Displacement

Mixx& Max
4.4:5 “Min.&“Max

Markingsand “Identification 4.4.5
StructuralStrength

““Min‘&:44sx
4.4.6.1

Riming
Max

4.4.6.2 Min & Max
Abilityto ‘Hold”Prime 4.’4.6.3 .Uaz
Output Pressure 4.4;6.4.1 Max
Handle Torque 4.4.6,4.1.1 Max
MechanicalSufficiency 4.4.6.4.1.2 Max
l?roofPressure 4.4.6.4.2 ‘Max
Surst Pressure 4.4.6.4.3
Cold ‘Riming

.J4ax “
4.4.6.s.1 44in

Cold‘Cycling 4.4.6.5.2 Min
Volumetzic Efficiency 4.4.6.6 Max
3ndurance 4.4.6.7 Max

4.4.3 Oualitv conformanceinsDection. The visual inspection (4.4.5)and
pressureproof test (4,4.6.4.2)‘of Table I shall apply for qualitq.conformance
inspectionto determineconformancewith bhis specificetion.

4.4.4 Samnlinq. Each pump shall be subjectsd to and meet the requirementsof
.quality.ccnformance.inapections.

.4.4.”5Inspectionmethods. A dimensional analysis and inspectionsof pump
CUUpOBeXItSshall.bemade to determine conformancewith requirementsof
material, design and construction, and qualificetions samples as specified in
141L-H-B775 and this speoifioation.

4.4.6 Test ❑eth~.

4.4.6.1 Structuralstrenath. Mount the pumpsecurely b y t h e aounting lugs to
the test stand. Hith the fluid ports open aad the handle intheforward
pcsition,applya 300lbfornsto thebamdle30 inahesfromthepivot.Repeat
this test with the handle in the aft position. Return the handle to witbin 5
degrees of mid travel position and apply 160 pounds force to 30 inches fromthe
pivotperpendiculartnthedirectionoftravel.Repeatthistestapplying the
lead to the oppositeside cf the handle. Install fluid fittinge and tcrque 250
percent of the maximum torque value specified for fittings in MSZ1344.

4.4.6.2 Priminq, The pump shall be mounted in the normal operatingposition
with tube (size as specified in the applicable standard) connectingthe sucticn
port to hydraulic fluid supply. The fluid level shall not be less than 30
inches below pump suctionpart as illustratedby Figure 1. Operate pump at a
rate not less than 20 strokes per minute to determine the pumping cycles
necessaryto produce flow, ●

6
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4.4.6.3 Ability to hold nrime, Mo u n t PUP a n d s u c t i o n t u b e a s specified in
priming test (see 4.4.6.Z) and completelyprime pump, overflowingthrough,the
pump discharge port to the atmosphere. After pumping is stopped and allowing
not less than 30 minutes,determine leakage from pump or suction line. Ambient
and fluid temperatureshall ant vary more than two degrees during this test.

4.4.6.4 Ressure.

4.4.6.4.1 Outuut uressure. Connect pump to fluid supply and a pressure
regulator that is regulatad‘-tothe required output pressure as illustrated:by
Figure Z. Operate pump to provide flow at this regulated pressure.

4.4.6.4.1.1 Handle ttmraue. Aftar operating pump to produce-the required
output pressure (see 4.4.6.4.1}; in=ease flow by SIDWIY aPP17in9 load= at nOt
greater than 30 inches from pivot point of a suitable pump handle to determine
the necessary torque for entire stroke in both directions.

4.4.6.4.1.2 Mechanical efficiency. Using loads, determined in handle torque
tests, end the mechanical advanbage provided by the geometry of the linkages,
determinethe maximum axial input loads on pump piston for both stroke
directions, Calculats mechanical efficiency for both stroke directions.

4.4.6.4.Z Proof nressure. Apply a load, sufficient to produce the required
proof pressure, at the end of a suitable handle for 5 minutes for each stroke
direction.

4,4.6.4.3 Burst Dreeeure, Apply required burst pressure with an external
hydraulic power supply to all internal cavities of the pump that are subjected
to operating pressure.

4.4.6.5 Cold oueration.

4.’4.6.5.1 Gold m imiriq. Cold soak an empty pump and test equipmentas
illustratedby Figure 1 at not less than -65° F for not less than ?2 hours.
Test pump in accordance with priming test (see 4.4.6.Z) except at cold soak
tem~rature.

4,4.6.5.2 Cold cvcling. Connect the above cold soaked pump to a pressure
regulatmr that is regulated tn the required output pressure. Suction tube may
be changed ta provide not less than 5 inches for the suction head. Operate
pump at not leas than 20 myclea per mi ute through at least 25 complete cyoles
with pump and fluid held at -55 to -65\ to: “

a. Reduce flow at output pressure.

b. Determine output volume per cycle.

Cycle pump at sufficient interval to determine binding or other malfunction

lZO-129flF.
due to Lfferential expansion of mating parts, during rapid warmup to

4.4.6.6 Volumetric efficiency. Mount pumD and associated test equipment as
illustratedby Figure Z. Operate
Determine output volume per cycle

pump it ;ot less than 55 cycles per minutet
for calculating volumetric efficiency.

7
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F i g u r e 2 . “ Ha n d p ump c y c l i n q t e s t Set-Up.
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4.4.6.7 &KfUrSnCS. Mownt w and a s s o c i a t e d t e s t e q u i pme n t = i l l u s t r a t e d b y
Figure 2. suction Wahall * be Isaa thao 5 indas. 14eanwahall IX
provic?.sdto cpen flw (O pi cutput pressure) and regdate ou~t witiin 350
psi of zequired operating pressure. Operate ptnrpat 30 to ’40cycles per minute
at not leas than 95 percent.of full stroke as follom:

a. Operate punp for 10,000 cycles at required output pressure and
determine leakage.

b. @arate IMQ at open f lw (O psi output pressure) sufficientlyto
I .dstenaim ..volurrspar cycletforakulati~ volue3tricefficie~.

~
c. Repeata. andb. (above)until70,000cycleshavsaccumulated.

4.7 Inasectirm of the preservation,pa @“w, Pa m and narkima for
shims nt and storaqe Sample items or ~ck~ and =klinspection of the
preaemation, packag~ng, pscki~ and marking for sbiprasntad storage shall be
in accordancewith the requirewnts of Section 5, or the documents specified
therein.

-5. PAcKAaffi

5.1 Preaervaticn. Unless otherwise specified ty the prccuring
valve shall be Level A, C, or .IndustrialW MIL~2073/lA.

activity, the

5.1.1 Level A.

5.1.1.1 Cleani . aeaning shall be acfxqlished in acm.dsnm with the

I==@uCW. Of M%116.

5.L.1.2 Unit Packagiq. Each pump shaLl be packaged in quantity unit packs of
.onaeach in accordancewith method 3A of MIL-P-116.

5.1:2 .Dsw1 C. “Each - shall be provided preeervaticm which will afford
a~re pro~tiion against corrosion, deterioraticm, and physi~l _
.durmg .shipaent frau supply -CS to the first receiviW activity. fiis leml
MY confomn b - the, supplier’s industrial. practi-.

. . .,
5.2 “Packirq. Packimg shall be Level A, B, C, or Industrialaa specified (see
6.2).

5.2.1 ravel A. PInDpsp~aened as specified in 5.1.1 shall be packed in
exterior type weather reelstsnt shippi~ containers.

5.2.2 Level B. PmIPS preserved aa specified in 5.1.1 shall be packed in
-stic type ahippirg containers.

5.2.2.1 Closure. AL1 containers shall be clcsad, =aled, and reinforced in
acxxxdan=~the applicable contaiwr specification.

‘o
5.2.3 Level C. Packing shall be applied which afforalsadequate protection
during ~c shipment frcrnthe supply source to the first receivingactivity
for inurediateuse. This leve1 shall conform to applicable carrier rules and
regulations.

9
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5.2.4 Indoetirial. The paokaged pump shall be panked in aoo6r&nce with ASIW
D3951.

●
:5.3 Markinq. In addition to any specialmarkings required by the contzact 01
order,each unit and shippingcontainer shall be marked in accordancewith
MIL-3TD-129.

6. “NOTES

(This,aaotioncontaioavinformatim of a general or explanatorynaturethat
may be.helpful, but is:notmandatory.)

6.2 Acquisitionrequirements. Acquisitiondocuments mustspecify the
.follauing;

a . Title, numbar, and data of the specification.

b . Issueof“’DODISSto becited-inthe solicitation,endifrequired,the
specificationissue of individualdocuments references (see 2.1).-

c. Level ofpackaging and packing required (ace section 5).

6.Z.1 .Intended’use. -The hand pumps covered by this specificationare intended

I
for use in aircrafttype I hydraulic systems conforming to and as defined in
MIL-H-S440.

6.3 Qualifioetion, ~ith zespect .toproducts requiring quelif.icetion, awards
will be made only for products which are at the time set for opening of bids, ●
qualified for inclusionin the applicableQualified Products List whether or
not such productshave actually been so listed by that date. The attentionof
the supplier .iscalled to this .reqnizemant,and .menufac!tureraare urged to
arrange.to have-the:produtisthat they propose‘tooffer ‘tothe Federal
Government.teated.for :qual ificetion:inorderthat’they may be eligible tc be
;awardedcontractsor orders for ‘theproducts covered by ‘this.%pecification.
:Theactivity-responsibleforthe Oualified‘ProductsList is OC-ALCITIMLA,
Tinker.AirForce Base, .Oklahc+ne.73145-5990and informationpertaining to
qualificationof productsmay be obtainedfmm that astivity.

.6.4 -Subjectterm (keyword} li5tinq,

I
Aircraft ~
Pressure class 1500, class 3000
Type I system

6.5 5@na~~ from urevious issue. Marginal notations are not used in this
revision tu identifychanges with respect to the previous issue due to the
extensivenessof the changea.

Cu’atodi ans: Preparing Activity:
Air Force - 99 Air Force - 71
Navy - M
Army - Av Pro ject number:

4320-0329
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STANDARDIZATION DOCUN)ENT IMPROVEMENT PROPOSAL

1?4SlRUCf10NS

) t . T h h e r ~ e & i ~ g b a $ i v i v i mu s t c omp l e t e b l o c k s 1 , 2 , 3 , a n d 8 . In block 1, both the d o c ume n t n umb e r a n d revision

2. The submitter of SMS form must complete blocks 4,S,6, and 7.
3. The preparing activity must provide a reply within 30 days from receipt of the form

NOTE: This form may not M, used to request copies of documents, nor to requess waivers, or.:clari tication of
requiremersu on current contracts. Comments submitted on this form do not constitute or imply .authorization to
waive any portion of t h e r e f e r e n c e dd o c ume n t ( $ )o r to me.d -mrtu’.l r=wireme.~.

Hand Driven.
NATURE OF CHANGE (Identify paraer+h number ●nd include pmo.xed “tie, if passlde. AfIach ●xsra.sheets as needed.)

RE&SOfA FOR RECOMMENDATION

. PftfPARffAG ACSSVITY
NAME b. TELEPHONE (Include Am, Code)

(1] Commercial

X - ALC / T I MLA
(2) AUTOVON

405-736-7495 -
AS)S3RESS(include ZiP Ccdcl IF YOU SS0 NOT RECEWE A REPLY WTHIN 45 c)6vS. CONTACT:

O.knw QuaiiSy and Standardization Office
rinlcer AFB OK 73145-5990 ,,S203l.e~b.rg Pike. Suite 1*3. FJIIS Church. W+ 22041-3466

Teleohone (703) 756-23d0 AUTOVON 289.2340
1 I I

DO F o r m 1 4 2 6 . 0 s 3 8 9 Pr*.io,,* .ditw$n. . . . “h..I... .. . .. . .
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