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1. SCOPE AND CLASSIFICATION:
1.1 Scope:

This specification covers hand driven, hydraulic ram pumps used on type | (-65° to +160°F) aircraft
hydraulic systems.

1.2 Classification:

Pumps shall bg¢ of the following classes, as specified:

Class 1500 1,500 PSI operating pressure
Class 3000 3,000 PSI operating pressure

2. APPLICABLE DOCUMENTS:

2.1  Government dpcuments:

2.1.1 Specifications, standards, and handbooks: The folloWing specifications, standards, and
handbooks form a part of this document to the extent specified herein. Unless otherwise specified,
the issues of these documents are those listed;itthe issue of the Department off Defense Index of

Specificationts and Standards (DODISS) and-supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS

Military
MIL-P-116 Preservation, Methods Of
MIL-H-877pF Hydraulic System Components, Aircraft And Missiles,
General Specification For
MIL-STD-129 Marking For Shipment And Storage
MIL-STD-970 Standards & Specifications, Order Of Preference For Thie Selection Of

MIL-STD-Z4073/1A DOD Material Procedures For Development And ApplicaFtion Of Packing
Requirement

MS21344 Fitting - Installation Of Flared Tube, Straight Threaded Connectors, Design
Standard For

AN6201 Pump, Hydraulic Hand

ANG6248 Pump, Hydraulic Hand, Type 3000

(Unless otherwise indicated, copies of federal and military specifications, standards, and
handbooks are available from the Standardization Document Order Desk, 700 Robbins Ave,
Building #4, Section D, Philadelphia, PA. 19111-5094.)
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2.2 Non-Governm

ent publications:

The following document(s) form a part of this document to the extent specified herein. Unless
otherwise specified, issue of the DODISS cited in the solicitation. Unless otherwise specified, the
issues of documents not listed in the DODISS are the issues of the documents cited in the solicitation

(see 6.2).

American Society For Testing and Materials (ASTM)

ASTM D3951 Packaging, Commercial

(Application fo

(Non-Government standards and other publications are normally available from th

that prepare o
libraries or oth

2.3 Order of precedence:

In the event ofla conflict between the text of this document and the references cite

for related ass

document takgs precedence. Nothing in this decument, however, supersedes app

regulations un

3. REQUIREMENTS:

3.1 General:

The requiremgnts of Type.lHydraulic System and hand Pump Standards listed he

requirements (

3.1.1 Class: Pum

I copies should be addressed to: ASTM, 1916 Race St, Philadelphi

distribute the documents. These documents alsemiay be available
er informational services.)

pciated detail specifications, specification sheets, or MS standards)

ess a specific exemption has been obtained.

f this specification.

ps shall be of two classes.

g, PA 19103.)

e organizations
in or through

d herein (except
the text of this
icable laws and

rein apply as

3.1.1.1  Class 1500:

pump.

A TOUU psi operating pressure and the requirements of ANbZUT &

pply for this class

3.1.1.2 Class 3000: A 3000 psi operating pressure and the requirements of AN 6248 apply for this class

pump.

3.2 Qualifications:

Pumps furnished under this specification shall be products which are qualified for listing on the
applicable qualified products list at the time set for opening of bids (see 4.4 and 6.3).
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3.3 General specification:

3.3.1

3.3.2

3.4

3.5

3.6

3.6.1

3.6.2

3.7

3.7.1

3.7.2

3.7.3

The requirements of MIL-H-8775 apply as requirements of this specification with the exceptions and
additions called out herein. When the two specifications conflict, this specification shall govern.

Exceptions:

a. Only Typ

The exceptions to the requirement of MIL-H-8775 are:

e | system requirements apply to this specification.

b. The tem;Lerature conditions for qualification testing do not apply to this specil‘ication.

Additions: T
requirement;

Selection of sf

Specifications
selected in acq

Materials:
Material shall
Design and co|

Clearance v
piston travel

Displacemer
exceeding .5
1.50 cubic in
cubic inches

he design and construction requirements specified herein are in adq
b specified in MIL-H-8775.

ecifications and standards:

and standards for necessary commodities and-services not specifie
ordance with MIL-STD-970.

conform to applicable section of-MIL-H-8775.
hstruction:

blume: The pump cléarance volume, that is the cylinder volume not
shall be kept to a'minimum and shall not exceed 20 percent of the t

t: The pumps:shall be double-action and shall have an output diffe
0 cubic ineh per stroke. The Class 1500 pumps shall have a displac
ches per.cycle. The class 3000 pumps shall have a minimum displg
per.cycle.

lition to those

d herein shall be

swept by the
btal swept volume.

rential not
ement of 1.25 to
cement of 0.7

PERFORMAN

E:

Structural strength: The structural strength of the pump parts, when installed in a normal manner,
shall provide ample strength and rigidity to withstand, without failure, a normal handle torque; side
torque; and wrench torques when tested in accordance with structural strength tests (see 4.4.6.1).

Priming: When tested in accordance with priming test (see 4.4.6.2), pumps shall prime completely
from a dry suction line in not more that 10 cycles of operation for Class 1500 pumps and in not
more than 15 cycles for Class 3000 pumps.

Ability to hold prime: When testing pumps in accordance with ability to hold prime test (see
4.4.6.3), there shall be no visible external leakage from the pump or suction tube.
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3.7.4 Pressure:

3.7.41

3.74.2

3.74.3

Output pressure: When tested in accordance with output pressure test (see 4.4.6.4.1), pumps
shall be capable of delivering 85 percent of their displacement per cycle at the required operating
pressures.

Proof pressures: Class 1500 and Class 3000 shall be capable of withstanding 2250 and 4500
psi proof pressure, respectively.

Burst presgure: Class 1500 and Class 3000 shall be capable of withstanding 3750 psi and 7500
psi, respedqtively.

3.7.5 Handle Torque: Normal handle torque shall not exceed 1350 pound inches whep tested in

3.7.6 Cold operatipn:

3.7.6.1

3.7.6.2

3.7.7 Efficiency:

3.7.71

3.7.7.2

accordance with handle torque test (see 4.4.6.4.1.1) for the complete €ycle. For [pumps designed
after 1 Janugry 1977, the normal handle torque shall not exceed 1080 pound inches when tested in
accordance with handle torque test (see 4.4.6.4.1.1) for the camplete cycle.

Cold primi;l:g: Pumps shall prime completely at -65°F (see 4.4.6.5.1) from a dny suction line in
not more than 12 cycles of operation for the Class 1500 pumps and not more than 17 cycles for
the Class 3000 pumps.

Cold cycling: At -65° (see 4.4.6.5.2) pumps shall deliver 85 percent of their digplacement per
cycle at the specified operating pressure. During rapid warm up there shall be jno evidence of
binding or pther malfunction.

Volumetric] Output volume, when tested in accordance with volumetric efficiency test (see
4.4.6.6) shpll not be-ess than 85 percent of their design displacement unless otherwise specified
herein.

Mechanicgl:CThe output load (output pressure in psi multiplied by area of pump piston in square
inches) shallmot be 1ess than 80 percent of axial input load (see 4.4.6.4.17.2) for full stroke at
operating pressure.

3.7.8 Endurance: The pumps shall withstand 70,000 cycles at specified conditions

. Without malfunctioning or failure.

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.

No bearings or other parts shall be replaced except running packings provided the original
packings operate at least 40,000 cycles without excessive leakage.

-5-
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3.7.8 (Continued):

d. Atany time during specified test output volume shall not be less that 75 percent of the pump
displacement. This output volume shall be reputable when tested in accordance with
volumetric efficiency test (4.4.6.6).

4. QUALITY ASSURANCE PROVISIONS:

4.1

411

4.2

4.3

4.4

441

Responsibility

Unless otherw
performance o
otherwise spe
facilities suitab
disapproved b
inspections se
supplies and s

Responsibilit
inspection sq
system or qu
not relieve th
the Governm
as part of ma
requirement;
indicated or

Classification
The inspection

a. Qualificatid

for inspection:

f all inspection requirements (examinations and tests) as specified |
tified in the contract or purchase order, the contractor may’use his @
le for the performance of the inspection requirements ‘specified herg
y the Government. The Government reserves thecright to perform a
| forth in this specification where such inspections are deemed necs
ervices conform to prescribed requirements.

y for compliance: All items shall meet all requirements of sections !
bt forth in this specification shall become a part of the contractor’s o
ality program. The absence of any.ifispection requirements in the s
e contractor of the responsibilitysof ensuring that all products or sup
ent for acceptance comply with all requirements of the contract. Sa
nufacturing operations, is:an acceptable practice to ascertain confo
5, however, this does not.authorize submission of known defective n
actual, nor does it commit the Government to accept defective mate

pf inspections;
requirements specified herein are classified as follows:

n insSpection (see 4.3).

se specified in the contract or purchase order, the contractoris resy

onsible for the
nerein. Except as
wn or any other
in, unless

hy of the

ssary to ensure

B and 5. The

erall inspection
becification shall
plies submitted to
mpling inspection,
rmance to
haterial, either
rial.

b. Quality cor

Inspection con

formance inspection (see 4.4).

ditions:

Unless otherwise specified, all inspections shall be performed in accordance with the test conditions
specified in MIL-H-8775 shall apply except the temperature conditions. Unless otherwise specified in
each individual test method herein, fluid and ambient temperatures shall be between 70 and 120°F.

Qualification inspections:

Qualification test samples: Test samples as specified in MIL-H-8775 shall apply for each class of

pump.
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4.4.2 Qualification inspection: Qualification inspection and testing shall be as specified in Table I.

443

4.4.4

445

446

4.4.6.1

TABLE |
Te=t Method Bamples to

Examination or Test _J_ Paragraph snect

Material 4.4.3 Min & Max

Workmanship 4.4.35 Min & Max

Physical Dimensions 4.4.5 Min & Max

Design and Construction 4.4.5 Min & Max

Clearancd Volune i.2.% Min & Mis

Displacenent 4.4,5 Min & Mau

Markings [and Identificabion §.4.5 Min“\& Max

Btructurgl Strength §.4.8.1 Hax
‘Priming 4.4.8.2 Min & Max

Bbilibty Yo Hold Prime 4.4.6.3 Max

Qutput Pressure 4,4,6.4.1 Max

Handle Torque 4.4.6,4.1.1 Max

Mechanical Efficiency 4.4,6,4.1.2 Max

Proof Prdssure §.4.6.4.2 Max

Burst Prgssure 4.4,6.4.3 Max

Cold Priming 4.4.8,501 Min

Cold Cycling 4,4,6.9.2 Min

Volumetyie Efficiency 4.4v6. 68 Max

Endurancyg 854.6.7 Max

- s R o & —-—l

Quality conformance inspection: The visudal inspection (4.4.5) and pressure pro¢f test (4.4.6.4.2)
of Table | shall apply for quality conformance inspection to determine conformanice with this

specification

Sampling: Hach pump shall be subjected to and meet the requirements of qualily conformance

inspections.

Inspection methods: (Aydimensional analysis and inspections of pump components shall be made
to determing| confefmance with requirements of material, design and construction, and

qualifications

samples as specified in MIL-H-8775 and this specification.

Test methods:

Structural strength: Mount the pump securely by the mounting lugs to the test stand. With the
fluid ports open and the handle in the forward position, apply a 300 Ib force to the handle 30
inches from the pivot. Repeat this test with the handle in the aft position. Return the handle to
within 5 degrees of mid travel position and apply 160 pounds force to 30 inches from the pivot
perpendicular to the direction of travel. Repeat this test applying the load to the opposite side of
the handle. Install fluid fittings and torque 250 percent of the maximum torque value specified for

fittings in MS21344.
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446.2 Priming: The pump shall be mounted in the normal operating position with tube (size as specified
in the applicable standard) connecting the suction port to hydraulic fluid supply. The fluid level shall
not be less than 30 inches below pump suction port as illustrated by Figure 1. Operate pump at a
rate not less than 20 strokes per minute to determine the pumping cycles necessary to produce

flow.

4.4.6.3 Ability to hold prime: Mount pump and suction tube as specified in priming test (see 4.4.6.2) and
completely prime pump, overflowing through the pump discharge port to the atmosphere. After
pumping is stopped and allowing not less than 30 minutes, determine leakage from pump or

suction ling. Ambient and fluid temperature shall not vary more than two degre

4.46.4 Pressure:

es during this test.

4.4.6.4.1 Output pfessure: Connect pump to fluid supply and a pressure regulator that is regulated to

the requifed output pressure as illustrated by Figure 2. Operate-pump to pro

regulateq

446.4.1.1 Handl¢
446.4
point o
directio

44.6.4.1.2 Mecha
advant
loads g
stroke

4.4.6.4.2 Proof pre
suitable |

4.4.6.4.3 Burst pre
internal g

4.4.6.5 Cold operz

ns.

nical efficiency: Using loads, determined in handle torque tests, ang
nge provided by the geometry:of’the linkages, determine the maxim

Hirections.

nandle for 5 minutes for each stroke direction.

pressure.

ide flow at this

torque: After operating pump to produce therequired output presspre (see
1); increase flow by slowly applying loads atnot greater than 30 inghes from pivot
a suitable pump handle to determine thehecessary torque for entite stroke in both

n pump piston for both stroke-directions. Calculate mechanical effic

the mechanical

um axial input

ency for both

ssure: Apply a load; sufficient to produce the required proof pressure, at the end of a

ssure: Applyrequired burst pressure with an external hydraulic power supply to all

avities of the pump that are subjected to operating pressure.

tion:

4.4.6.5.1 Cold priming: Cold soak an empty pump and test equipment as illustrated by Figure 1 at not
less than -65°F for not less than 72 hours. Test pump in accordance with priming test (see
4.4.6.2) except at cold soak temperature.

4.4.6.5.2 Cold cycling: Connect the above cold soaked pump to a pressure regulator that is regulated to
the required output pressure. Suction tube may be changed to provide not less than 5 inches
for the suction head. Operate pump at not less than 20 cycles per minute through at least 25
complete cycles with pump and fluid held at -55 to -65°F to:

a. Produce flow at output pressure.

b. Determine output volume per cycle.
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4.4.6.

4

HIGHEST POINT §F SuCTION LINC

Cycle pump at sufficient interval to determine binding or other malfunction due to differential
expansion of mating parts, during rapid warmup to 120-129°F.

6 Volumetric efficiency: Mount pump and associated test equipment as illustrated by Figure 2.
Operate pump at not less than 55 cycles per minute. Determine output volume per cycle for
calculating volumetric efficiency.

MIL~P~-5515D

SUCTION PORT i o DISCHAYOE (PRESSURL) PORT
e} N { N

HANDLE s0TION

%

30 [INCHES TLULD
SPHC MIL-H-36p6

v TLULR LIVEL

KUASYRE DISTHARGE HERD

GRADUATLS vm#/f

Figure 1. Hand pump priming and flow test set-up.
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