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30 APRIL 1957

Super sedi ng
M L- V-19067( Aer)
20 August 1955

M LI TARY SPECI FI CATI ON

VALVES, CHECK, CONTROLLABLE, HYDRAULIC, Al RCRAFT,
TYPE Il SYSTEMS

This specification has been approved by the Departnent
of the Air Force and by the Navy Bureau of Aeronautics.

1.1  Scope. - This specification covers hydraulic controllable check val ves

for use in T¥ﬁe Il aircraft hydraulic systems conforming to and as defined in Specification
M L- H 5440. e conplete specification for these valves consists of Specification

M L-H 8775 which covers general requirements comon to all aircraft hydraulic conponents,
and this specification which includes additional requirements specifically applicable
to such controllable check val ves.

1.2 dassification.- Controllable check valves shall be furnished in accordance
with the folTowing standards, as specified (see 6.1):

Standard MS28764 Rot ary- check val ve
Standard Ms28768 Pl unger-type check valve

2. APPLI CABLE DOCUMENTS

2.1 The following specifications and standards, of the issue in effect on date
of invitation for bids, forma part of this specification to the extent specified herein:

SPECI FI CATI ONS

Mlitary
M L- H 5440 Hydraulic System Design, Installation and
Tests of Aircraft (General Specification
for)
ML-H 8775 Hydraul i ¢ System Conponents Aircraft, General
Speci fication for
STANDARDS
Mlitary
MS28764 Val ve, Check, Controllable, Rotary-Action,
Hydraulic, 3,000 psi, Type Il Systens
V528768 Val ve, Check, Controllable, Plunger-Type,

Hydraulic, 3,000 psi, Type Il System
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(Copies of specifications, standards, draw ngs, and publications required by

contractors in connection with specific procurenment functions should be obtained fromthe
procuring activity or as directed by the contracting officer.)

3. REQUI REMENTS

3.1 General - The requirements specified in Specification ML-H 8775 are
applicable as requirements of this specification. In the event the requirenents of the

general specification and this specification conflict, the requirenents of this
specification shall govern

3.2 Qualification - The valves furnished under this specification shall be a
product which has been tested and has passed the Qualification tests specified herein

4, QUALI TY ASSURANCE PROVI SI ONS
4.1 General - The qualification and acceptance provisions contained in section 4
of Specification ML-H 8775 are applicable to, and forma part of this specification

Additional provisions shall be as specified herein.

4.2 Test conditions-

4.2.1 Positioning - Unless otherwise specified testing my be made with the valve
axes in either of the tollow ng positions

) Horizonta

(a
(b) Vertical - (The force of gravity acting opposite to the checking
action.)

4.3 Qualification tests - The Qualification tests described herein under
"Qualification test nethods” shall be performed on the applicable specimen by the manu-
facturer and the activity responsible for qualification, in the order as indicated in

tables | and Il, respectively. Tests may be supplenented with tests under actual service
conditions at the option of the procuring activity.

4.3.1 Requalification - Qualification approval based on evaluation of handmade
sanmpl es or nodels other than normal production sanples shall be subject to requalification
as directed by the procuring activity. The manufacturer shall furnish the activity
responsi bl e for qualification full particulars regarding changes in manufacturing processes,
product design, (including conponent parts thereof), and of resulting changes in performnce
Results of tests conducted to prove the acceptability of such changes shall be furnished
Subm ssion of sanples for evaluation shall be as directed by the activity responsible for

qualification when such changes are made or when conformance of the product to requirenents
of this specification is questionable
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4.4 Qualification test nmethods. -

4.4.1 Examination of product - Qualification .- The maxi mum and mi ni num cl earance
specinens shall each be carefully examined to determine the conformance with all the require-
ments of this specification and for any visible defects. The critical clearance dinmensions
shal | be checked and recorded for conparison of results.

4.4.2 Fluid imersion - Al valves shall be immersed continuously in hydraulic
fluid for a pertod of 72 hours at a fluid tenperature of 275°F, prior to conducting the
remai nder of the Qualification tests specified herein. Al internal parts O the valve
shal | be in contact with the fluid during this imersion. After the 72-hour soak period
the valve shall remain in the fluid at normal room tenperature until ready for test. It
shal | not be exposed to air internally for any appreciable length of tine during the test.

4.4.3 Proof pressure - Qualification - This test shall be perforned at a tenperature
of 275°F. A proof pressure of 4,500 psi shall be applied in both the free- and reverse-
flow directions at |east two successive times in each direction and held for 2 mnutes for
each pressure application. For the reverse-flow direction, the poppet shall be unseated
between applications of the proof pressure. There shall be no neasurable externa
| eakage, failure, or permanent set.

4.4.4 Surge flow - This test shall be performed within a tenperature range of
70° to 120°F. A test setup simlar to figure 1 shall be used,and the precharge pressure
for the accunul ator shall be stabilized at 1,000 psi. The hydraulic test pressure shal
be 3,000 psi.The directional control valve shall be operated in the follow ng sequence
for 25 conmplete cycles. The following four-point sequence Shall total one conplete cycle

(a) The directional control valve handle shall be in a neutra

position to permt the buildup of rated hydraulic pressure in
the accunul ator

(b) The directional control valve handle shall be quickly actuated to
permt flow through the controllable check valve in the free-flow
direction. The directional control valve handle shall be pernitted
to remain in this position until the hydraulic pressure drops to not
more than the specified precharge in the accunul ator

(c) The valve handle shall be returned to the neutral position to permt
the buildup of the required rated hydraulic pressure.

(d) The directional control valve handl e shall be quickly actuated to

permt reverse flow to the controllable check valve. The valve handle
shall be allowed to remain in this position for at |east 3 seconds and
then noved to the original neutral position

4.4.5 Qualification test for |eakage - This test shall be perfomed with the
valve in the horizontal position. Unless otherwi se specified, this test shall be
conducted at a fluid tenperature of 100°F. The valve shall be tested for internal |eakage
by applying the pressures listed in table Il for a mninmumperiod of 32 mnutes each
The pressures shall be applied in the direction of reverse flow and the valve poppet shal
be unseated between pressure applications. The | eakage neasurenent period shall be
least 30 minutes in duration and shall begin 2 minutes after application of the required
pressure. The internal |eakage shall not exceed the anount stated in table IIl. There
shall be no neasurable external |eakage during this test. This |eakage test shall then
be repeated with the pressures applied in the direction of free flowwth the other port
pl ugged
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FIGURE 1. Typical setup for Surge flow test
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TABLE ||
TLeakage

Pressure | Maximum internal leakage
(psi) (cubic centimcters
fo= 30 minutes)

5 1.1/2
4,002 No measurable amount
3,000 No measurable amount
4.4.6 erational - Operational tests shall consist of Checking tinme and Cracking

pressure. These tests shall be conducted within a tenperature range of 70° to 120°F

Wen included as part of another test, the tenperature specified in the paragraph
describing such test shall apply.

4.4.6.1 Checking time - The valve poppet shall be nmechanically actuated to its
full-open position against a static-fluid head of 5 psi maxinum it should then be

allowed to check before the static head of fluid decreases to 1 psi mininum The time

between the rel ease of the poppet and the cessation of fluid flow shall be the checking
time and shall not exceed |-1/2 seconds

4.4.6.2 Cracking pressure - Gadually increasing pressure shall be applied in
the free-flow direction beginning with zero pressure. Cracking pressure Shall be

observed and shall be not less than 2 psi or greater tnan 8 psi. Cracking pressure is
defined as that pressure at which fluid is bypassed through the valve

4.4.7 Pressure drop - This test shall be perfomed at a fluid tenperature of
100°F. Pressure drop in both directions through the check valve shall be neasured at
a flow equal to the rated flow capacity. The fluid flow shall be accurately naintained
A manoneter connected across the check valve may be used for accurate neasurement of the
pressure drop. The pressure drop through the valve shall not exceed the val ues specified
intable I'V. The test in the free-flow direction shall be made with the valve handle
or plunger initially set at the closed position

TABLE |V

Maxi mum pressure drop

Valve | Tube jRated flow capacity | Pressure drop
size size minimum maximum
(in,) (cpm) (psi)
=4 /L 1.2 25
-8 1/2 6.0 25
«10 5/8 10.5 25
-1z 3/L 16.0 25
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4.4.8 Extreme tenperature functioning.-

4.4.8.1 Low tenperature functioning - The valve snail be connected to a static
head of 1 to 3 feet of hydraulic fuid in the reverse-flow direction. This arrangenent
shall be maintained at a tenperature not wmer than -65°F for 4 hours. After this period,

the val ve poppet shall be actuated nmechanically at least 10 tines. After the tenth .
actuation, "a Qualification test for |eakage (4.4.5) shall be made at -65°F and the require-

ments therein shall be satisfied. After this |eakage test, the Control force test
specified herein under Acceptance (4.6.4), followed by the Operational tests (Cracking

pressure and Checking tine (4.4.6)) shall each be perforned at -65°F, and the requirements
therein shall be satisfied.

4.4.8.2 Rapid warnup - The |ow tenperature arrangement shall be allowed to warm
rapidly to a tenmperature of 27°F. While the tenperature is being raised, sufficient
mechani cal actuation of the poppet and control movenment shall be nade at approxi mately
70°F differntials in anbient tenperature to determne satisfactory operation throughout
the tenperature range. Tnese check tests shall be nmade without waiting for the tenperature
of the entire unit to stabilize.

4.4.8.3 H gh tenperature functioning - Except where otherwise indicated, the

fol | owi n% tests shall be conducted at a tenperature of 275°F. Wth a head of 1 to 3
feet of hydraulic fluid on the valve in the reverse-flow direction, the poppet shall be

actuated nechanically at least 10 times. After the tenth actuation, the Qualification
test for |eakage (4.4.5) shall be conducted, and the requirenents therein shall be

satsified. After this |eakage test, the Control force test specified herein under
Acceptance (4.6.4) followed by Operational tests (Cracking pressure and Checking time
(4.4.6)) shall perforned and the requirenents therein shall be satisfied.

4.4.9  Endurance cycling - Controllablc check valves shall be subjected to a
total of 50,000 cycles of operation at a rate of 35 + 5 cpm Wth a test setup sinmlar
to figure 2, the valve shall be subjected first to 30,000 cycles of automatic checking
operation in the manner indicated in 4.4.9.1 and 4.4.9.2 Then with a test setup simlar
to figire 3, the same valve shall be subjected to 20,000 cycles of manual control operation
in the manner indicated in 4.4.9.3 and 4.4.9.4. For automatic checking operation, each
cycle shall consist of free flow through the valve at the rated pressure and flow
capacity for the size, followed by an inpulse in the reverse-flow direction of 150 percent
5 percent of rated pressure. Surge pressures in the free-flow direction during al
30,000 cycles of automatic checking operation shall be between 125 percent and 150 percent
of the rated pressure. For manual control operation, each cycle shall consist of first
opening and then closing the valve by neans of the manual control, with the pressure
source delivering rated flow and pressure in the reverse-flow direction. For manua
control operation, surge pressure during the valve-closing portion of each of the 20,000
cycles shall be 150 percent + 5 percent of the rated pressure. The rated flow capacity
shal | be as indicated in table IV.
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FIGURE 2. Typical setup for Endurance cycling test, automatic
checking operation



Downloaded from http://www.everyspec.com

M L- V- 19067A( ASG)

N
. e _—-ﬁ FLOWMETER
= CYCLING MACHMTNE /

RELIEP VALVE '/E'  CYCLING MacuT:
\ o« TEST CO‘\VTROLLABLEQ /— SHUTOFF
\_\ \Cﬂscx VALVE ﬁ_ @/ VALVE
mﬂmﬂw——
. VARIADLE

RESTRICTOR

! -
£IHLESS E
Pl

FIGURE 3. Typical setup for Endurance cycling test, manual
control operation

10



Downloaded from http://www.everyspec.com

M L- V- 19067A( ASG)

4.4.9.1 Hgh tenerature cycling - automatic checking operation- The valve
shal |l be subjected to 7,500 cycles of automatic checking operation at a tenperature of

275°F. Upon conpl etion of these 7,500 cycles, the valve shall be soaked at a tenperature
of 275°F for a period of 1 hour with rated pressure applied to the valve in the reverse-
flow direction. The pressure shall then be relieved to approximately zero and the valve
soaked for a period of 1 hour at a tenperature of 275°F. The tenperature shall then be
reduced to a range of 70° to 120°F,and the Operational tests (Checking time and Cracking
pressure (4.4.6)) shall reconducted, and the requirement therein shall be satisfied

The tenperature shall then be lowered to not warmer than 45°F, the Operational tests
shal | be conducted, and the requirenents therein shall be satisfied.

4.4,9.2 Internediate tenperature cycling - automatic checking operation.- The
val ve shall then be subjected to 22,500 cycles of aufomafic checking operafion at a
temperature of 225°F. Upon conpletion of these 22,500 cycles, the H gh tenperature
functioning test 34.4.8.3) shal | be conducted at a tenperature of 225°F and the require-
ments therein shall be satisfied. The tenperature of the test setup shall then be reduced
to a range of 70° to 120°F and the fluid tenperature stabilized at 100°F. The Qualifi-

cation test for |eakage (4.4.5) shall then be conducted and the requirenents therein shal
be satisfied.

4.4.9.3 Hgh tenperature cycling - manual control operation - The valve shall be
subjected to 5,000 cycles of manual control operation at a tenperature of 275°F. Upon
compl etion of these 5,000 cycles, the valve shall be soaked at a tenperature of 275°F for
a period of 1 hour with rated pressure applied to the valve in the reverse-fbw direction
The pressure shall then be relieved to approximtely zero and the val ve soaked for a
period of 1 hour at a tenperature of 275°F. The tenperature shall then be reduced to a
range of 70° to 120°F, and Operational tests (Checking time and Cracking pressure(4.4.6))
shall be conducted and the requirements therein shall be satisfied. The tenperature shal
then be lowered to not warner than -65°F, the Qperational tests shall be conducted, and the
requirenments therein shall be satisfied

4.4.9.4 Intermediate tenperature cycling - manual control operation.- The val ve
shall then be subjected to 15,000 cycles of nmanual control operation at a tenperature
of 225°F. Upon conpletion of these 15,000 cycles,the Hgh-tenperature functioning test
(4.4.8.3? shall be conducted at a tenperature of 225°F,and the requirements therein shal
be satisfied. The tenperature of the test setup shall then be reduced to a range of 70°F
to 120°F and the fluid tenperature stabilized at [00°F. The Qualification test for
| eakage (4.4.5) shall then be conducted,and the requirenments therein shall be satisfied

4.4.10 Control |ever stops ruggedness - A noment of 1,800 pound-inches torque
shal | be applied To the stop mechanical Tn each direction 10 times. At the conpletion of

this test, the stop nmechanism shall not have failed. Brinelling or normal wear shall not
constitute failure

4.4,11 Burst pressure - This test shall be perfomed at a tenperature of 275°F.
Any suitable fluid may be used for this test. Hydraulic pressure shall be applied in the
free-flow direction wth the outlet port plugged at a rate of approximtely 25,000 ps
per minute, until a burst pressure of 7,500 psi is obtained. The valve shall withstand
this burst pressure for a period of 2 ninutes without rupture of internal or externa
parts

4.5 Acceptance tests.- Each valve to be furnished under contract shall be exam ned
to determing conformance with the material and design requirenents of this specification
and shall be subjected to the following tests described under "Acceptance test nethods"

a) Exanination of product - Acceptance (L.6.1)
b} Proof pressure - Acceptance {h.6.23

¢} Leakage = Acceptance L.6.3
(d) Control force L.6.k)

1
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4.6 Acceptance test nethod -

4.6.1 Exanination of product - Acceptance - Each valve shall be carefully
exam ned todetemne conformance with the requirenent of this specification, for
desi gn, construction, weight,workmanship, identification of product, confornmance
applicabl e drawi ngs, and for any visible defects. The manufacturer's drawings and the
manuf acturer's applicable specifications which were submtted when qualification
approval was granted, shall be used by the Inspector, as necessary, to deternine that

the product subnitted for acceptance under contract is identical to the item as
qual i fied.

4.6.2 Proof pressure - Acceptance - A proof pressure of 4,500 psi shal
applied in both the free and free and reverse-flow directions at |east two successive times in
each direction and held 2 mnutes for each pressure application. For the reverse-
flow direction, the poppet shall be unseated between applications of the test pressure
There shall be no neasurabl e external |eakage, failure, or permanent set.

. 6. - - This test shall be conducted at a fluid tenperature
of 100°F. The valve shall be tested for internal |eakage by applying the pressures

listed in table Il in the reverse-flow direction for a mninmmperiod of 5 ninutes each
The poppet shall be unseated between pressure applications. For each pressure, the
| eakage neasurenent period shall consist of the l'ast 3 minutes of the 5-minute period.

At the 5-psi pressure, internal |eakage shall not exceed three drops in the 3-minute

period. No internal |eakage is pernitted at pressures of either 1,000 psi or 3,000
psi. There shall be no external |eakage during this test

4.6.4 Control force - The force or operating monent required to manual ly operate
the valve confrol mechanism shall be measured with the rated pressure applied in the

reverse-flow direction. The force or operating moment shall not exceed the val ues
specified in table V.

TABLE V

Maxi mum manual operating torque

[ Opersting
Force moment
in pounds in inch-pounds
Part number (max) (max)
KS28768-4,B 75 L -
M328768-6B 100 -—
MS28768-RB 200 -—
¥528763-10B 200 -
MS2876k=h -— L5
. N
MS28764-8 — 75
MS2B764-12 —— 90

12
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5, REPARATI ON FOR DELI VERY

5.1 General .- The provisions contained in section 5 of Specification ML-H 8775,
as applicable, forma part of this specification.

5.2 Marking of shipments.- In addition to the marking of shlpnents identification
specified in Specification ML-H 8775, the follow ng shall be added:

MS Part No.
Manufacturer's Part No.

6. NOTES

6.1 Ceneral.- The notes contained in section 6 of Specification ML-H 8775
forma part of this specification.

6.2 Intended use.- The valves covered by this specification are intended for use
inaircraft type hydraul i ¢ systens confonming to and as defined in Specification
M L- H 5440.

6.3 Ordering data.- Procurement docunents should specify the M5 Part No. of the
valve desired. (See 1.2.)

6.4 Provisions for qualification.- Wth respect to products requiring qualification,
awards will be made only for such products as have, prior to the bid opening date, been
tested and approved for inclusion in the applicable Qualified Products List whether or
not such products have actually been so listed by that date,

6.4.1 The attention of suppliers is called to this requirement, and nanufacturers
are urged to arrange to have the products that they propose to offer to the Federal
Covernment, tested for qualification in order that they may be eligible to be awarded
contracts or orders for the products covered by this specification. Request for
infomation pertaining to qualification of products covered by this specification should
be addressed to the Bureau of Aeronautics, Navy Department, Washington 25, D. C., the
activity responsible for qualification, with a copy to the Commander, Wight Air Develop
ment Center, Wight-Patterson Air Force Base, Ohio.

NOTI CE:  When Governnent drawi ngs, specifications, or

other data are used for any purpose other than in connection
with a definitely related Governnent porcurenent operation,

the United States Government thereby incurs no responsibility
nor any obligation whatsoever; and the fact that the Government
may have formul ated, furnished, or in any way supplied the said
drawi ngs, specifications, or other data is not to be regarded by
inplication or otherwi se as in any manner |icensing the hol der
or any other person or corporation, or conveying any rights or
pem ssion to manufacture, use, or sell any patented invention
that may in any way be related thereto.

Cust odi ans: _ Preparing activity:
Navy - Bureau OF Aeronautics Navy - Bureau of Aeronautics
Air Force
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