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9 OCTOBER 1959

'SUPERSEDING
MIL-C-8026A(ASG)

Al OVER LA AT

2 OCTOBER 1953

MILITARY SPECIFICATION

CONTROL UNIT, PRESSURE GENERATING, MANUALLY
OPERATED, AIRCRAFT HYDRAULIC BRAKE SYSTEM

This aspecification has been approved by the Department of Defense and 18
mandatory for use by the Deparimente of the Army, the Navy, and the Air Force.

1. SCOPE

1.1 This specification covers manual pres-
sure-generating brake control units as de-
fined by Specification MIL-H-5440..

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue
in effect on date of invitation for bids, form
a part of this specification:

SPECIFICATIONS
MILITARY

MIL-H-5440 — Hydraulic Systems:.

Design, Installation
and Tests of Air-
craft (General
Specification for).
MIL-P-5517 — Plastic Parts in Air-
craft Hydraulic
Equipment; Gen-
- eral Tests for.
MIL-H-5606 —Hydraulic Fluid,
Petroleum Base,
Aircraft and Ordn-

ance

Sealetes

MIL-B-8584 —Brake Systems,
Wheel, Aijreraft,
Design of.

MIL-A-8625 — Anodic-Coatings, for

Alhiminum and Aln.

A AAALARLLAVARALL LEAANA &AL

minum Alloys.
MIL-A-8629 — Airplane Strength
and Rigidity.
MIL-H-8776 — Hydraulic System
Components, Air-
craft, General Spec-
ification for.

STANDARDS

MILITARY _

MIL-STD-105 — Sampling Procedures
and Tables for In-
spection by Attri-
butes.

MIL-STD-129 — Marking for Ship-
ment and Storage.

(Copies of speciﬂcntions; standards, drawings, and
publications required by contractors in connection
with specific procurement functions should be ob-

tained from the procuring activity or as directed
by the contracting officer.)

3. REQUIREMENTS

3.1 Preproduction sample. Prior to begin-
ning quantity production, preproduction
samples shall be subjected to preproduction
testing. The preproduction sample shall be

FSC 1830
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produced by the same method and oi the
same material that will be used for quantity
production of the item.

3.2 General. The requirements of specifi-
cation MIL-H-8775 apply as a requirements
of this specification with the exceptions and
additions specified herein. When the two
specifications conflict, this specification shall
gavern.

3.3 Design and construciion. Design of
control units for manually operated hydrau-
lic brake systems shall consist of a mechanic-
ally actuated hydraulic power generator.
The incorporation into the unit of a re-
serveir to maintain a reserve supply of
fluid shall be optional. This unit shall be
operable by the pilot's brake pedal, and it
shall conform to the applicable requirements
of Specification MIL-B-8584.

3.3.1 Operation temperatures. The control
units shall be designed and constructed for
operation at temperatures of from —54° {o
71°C. (—65° to 160°F.).

3.3.2 Operating pressure. Normal oper-
ating pressure shall be that pressure re-
quired to lock the wheels of the airplane,
assuming a coefficient of friction of 0.81 be-
tween the tires and the ground. Maximum

operating pressure shall be that pressure

required to lock the wheels of the airplane,
assuming a static coefficient of friction of
0.55 between the tires and the ground.

3.3.3 Pumping. Control units shall be de-
signed to permit “pumping up” of the hydrau-
lic pressure in a brake system where the
control unit travel to operate the brake may
become greater than the travel normally re-
quired, such as in the case of a failed pack-
ing in the unit, or a leak in the brake sys-
tem. It shall also serve to facilitate bleeding
of air from the brake system and maintain-
ing an airfree system. The pumping valve
ghall remain sealed at all times during the
operating stroke of the unit, but shall be
designed to open immediately at-any time
when the brake line hydraulic pressure may
become appreciably less than the reservoir

2

pressure. Pressure drop through the valve
during pumping shall be sufficiently low to
assure compliance with the pumping test
epecified in 4.8.3.

3.3.3.1 Return mechanism. A means shall
be provided within the unit to return the
pressure generator to its relaxed position
upon release of the actuating force. The
return rate shall be sufficiently rapid to
provide a pressure drop in the unit enough
greater than that in the brake system to
assure a buildup to the required pressure
within the required number of pumping
strokes when tested as specified in 4.8.8.

_ 3.8.4 Bleeding. Provisions shall be made in

the design of the control unit in order that
the pumping valve is mechanically unseated
and remsains open when the unit is in the
relaxed position with no mechanical force
applied. '

3.3.5 Structural strength. The structural
strength of the control units shall be such
that no part of the unit or its mounting shall
give evidence of failure under the maxi-
mum imposed mechanical operating loads,
or wrench torque loads required for making
connections, Operating load strengths shall

"be as specified in Specification MIL-A-8629.

3.4 Performance. The confrol unit shall
satisfy the performance requirements speci-
fied in Section 4 when subjected to the fol-
lowing tests:

(a) Immersion (4.8.2).

(b) Pumping (4.8.3).

(¢) Elevated temperature cycling
(4.84). . :

(d) Cold temperature cycling (4.8.5).

(e) Life (4.8.6).

(f) 'Proof pressure and leakage (4.8.7).

(g) Efficiency (4.8.7.8). -

(h) Burst pressure (4.8.8).

3.5 Marking. AH ports for tube connectiong
shall be clearly and permanently marked to
indicate the proper connections to be made.



Downloaded from http://www.everyspec.com

4. QUALITY ASSURANCE PROVISIONS

4.1 Unless otherwise specified .herein, the
supplier is responsible for the performance
of all inspection requirements prior to sub-
misgion for Government inspection and ac-
ceptance. Except as otherwise specified, the
supplier may utilize his own facilities or any
commercial laboratory acceptable to the Gov-
ernment. Inspection records of the examina-
tions and tests shall be kept complete and
available to the Government as specified in
the contract or order.

4.2 The quality assurance provisions of

Specification MIL-H-8775 shall apply as’

quality assurance provisions of the specifica-
tion with the exceptions and additions apec-
ified herein. When the two specifications con-
flict, this specification shall govern.

4.3 Classification of tests. The inspection

and testing of control units shall be clagsified

as follows:
(a) Preproduction tests (4.4).
(b) :Acceptance tests (4.5).

4.4 Preproduction tests.

4.4.1 One sample test unit of a new design
shall be made with critical fits within 10
percent of the minimum allowed clearances
specified by the detail drawing tolerances
and with maximum squeeze piston and rod
packings. This unit shall be used for the
elevated temperature cycling test and the
cold temperature cycling test, as specified
in 4.8.4 and 4.8.5, respectively.

4.4.2 The second sample unit shall be made
with critical fits within 10 percent of .the
maximum allowed clearances specified by the
detail drawing tolerances. It shall also have
maximum squeeze piston and rod packings.
It shall be subjected to the Life test (4.8.6)
and all other tests required by this specifi-
cation, as described under 4.8,

4.4.3 Tests. The preproduction tests of
brake control units shall consist of all the

MIL-C-6026B

{ests of this specification as described under
4.8,

4.5 Acceptance tests. The acceptance tests
shall consist of individual tests and sampling
tests.

4.5.1 Individual tests. Each control unit
submitted for acceptance under contract shall
be subjected to the following tests, as de-
seribed under “Test methods”:

(a) Examination of product (4.8.1).
(b) Pumping (4.8.3).

(¢} Proof pressure and leakage
(4.8.7).

4.5.2 Sampling tests. Sample control units
ghall be selected from each inspection lot in
accordance with Standard MIL-STD-105 at
ingpection level II using an acceptable quali-
ty level (AQL) of 1.0 percent defective for
the following tests described under 4..8:

(a) Immersion (4.8.2).

(b) Elevated temperature cycling
(4.84).

(¢) Cold temperature cycling (4.8.5).
(d) Life test (4.8.6).

(e) Efficiency. (4.8.7.3).

(f) .Burst pressure (4.8.8).

(g) Packing, packaging, and marking
- {4.9).

4.5.3 Rejection and retest.

45.3.1 Preproduction test failure. The
failure of any preproduction test unit sub-
jected to the tests as the first unit of a new
design shall. be cause for rejection of the
design represented. The acceptance of the
remaining control units on a contract or
purchase order shall be dependent upon ap-
proval of the test results on the preproduc-
tion sample required by 4.4.3 of this speci-
fication.

PR
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4.5.3.2 Acceptance test failure. Rejected
lots may be resubmitted in accordance with
paragraph titled “Resubmitted lota” of
Standard MIL-STD-105. A resubmitted lot
shall be inspected using tightened inspection.
Before resubmitting, full perticulars con-
cerning the premous re;ectmns and the

iy By g S, Py - 3. e B
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the original units shall be furnished to the
inspector. The units rejected after retest
shall not be resubmitted without the specific

s\hrw‘nvnl of the procu rin o amﬂw

4.5.3.3 Inspection lot. For purpose of in-
spection sampling, an inspection lot ghall be
sll control units manufactured under the
same conditions and offered for inspection
at one time.

4.6 Report of tests, A test report, in dupli-
cate, showing the quantitative results for all
the tests reqmred by thm speciﬁcation, shall
be gubmi tn tha proc actHvoity,

=3 -u-s-.;-ku L _!-\' v ld-lb q-vmt;v;

4.7 Test conditions,

4.7.1 Test fluid. Hydraulic fluid used for
all tests ghall conform to the requlrements

~ of Specification MIL~H~5606.

4.7.2 Temperature. Unless otherwise spec-
ified, tests shall be conducted with the oil
at a temperature of 21° to 48°C. (70° to

110°F.), The actual temperature ghall be
reported.

473 Pressure. Operating pressures for
all tests ghail be those required by the parti-
cular brake installation for which the control

unit will be used, as specified in 8.8.8.

4.8 Test methods.

4.8.1 Ezamination of product, Each con-
trol unit shall be carefully examined to de-
termine conformance to this specification
with respect to materiais, workmanship, and
conformance to the limiting dimensions in-
dicated on the applicable manufacturer’s
drawings as approved by the procuring act-

T
iviLy.

4.8.2 Immersion of plastic parts. Control

units containing plastic parts shall be sub-
jected to and ghall meet the test remirements
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of Specification MII~-P-5517. These tests
shall be conducted prior to all other tests for
first articles unless these tests are specifi-
cally waived by the procuring activity on
the grounds that the plastic material used

-has been previously approved in similar us-

age.

48.3 Pumping. The reservoir inlet port
of the control unit shall be connected to a
supply reservoir and the brake port to a
simulated brake consisting of a eylinder hav-
ing a spring-londed piston. Line lengths, -
types, and sizes, together with reservoir head
pressure used (or infended to be used) in
the airplane installation, shall be simulated
in the tegt. The simulated braie.shall re-
quire & minimum of 80 psi for initial move-
ment of the piston, after which pressure
reaction shall increase hnearly w;th dxsplace-

PO T, UL N Ba R T , ¥ Y 9 PR, SR

- HENL, reacning at least 200 pﬁl EI[BI mnnng

been displaced by s volume equivalent to
200 10 percenf of the minimum full dis-
placement of the control unit. At that point

it shall bottom. The control unit shall fully

digplace the piston and reach norma.l op-
erating pressure within five actuating strokes
with hydraulic fluid and the control unit at
(a) 71° R°C. (160° =+5°F.), and (bh)

—28° i?:"C (—20° £5°F.). Return of the

.unit to its relaxed position preparatory to

the next pumping stroke, shall be gelf-
motivated: A schematic diagram of the test
getup is shown in figure 1.
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/-— RESERVOIR

I :
POSITIVE OR
NEGATIVE HEAD
SIMULATING
ATRPLANE
INSTALLATION

L

B ¥

TEST CONTROL UNIT

BRAKE LINE AND SUPPLY
LINE LENGTHS, TYPES,AMND
SIZES TO SIMULATE AIR-
PLANE INSTALLATION

-SIMULATED BRAKE CONSISTING OF
CYLINDER WITH SFRING-LOADED
PISTON WITH 200 #10 PERCENT
OF DISPLACEMENT OF TEST
CONTROL UNIT

PUSH-TYPE CONTROL UNIT SHOWN IN THIS SCHEMATIC. DIAGRAM. REVERSE PORTING FOR

PULL-TYPE GCONTROL UNIT.

FIGURE 1. - Pumping test satup

4.8.3.1 A qualitative type of pumping test
may be substituted in place of the foregoing
test for individual tests only, in which the
brake port shall be capped while the control
unit is held in its fully actuated position.
As the control unit is cycled, a rapid decrease
in the length of successive pressure strokes
of the piston shall be noted. Return of the
piston, preparatory to the next pressure
stroke, shall be self-motivated. This test shall
be conducted at a room temperature of 9.9°
to 43°C. (60° to 110°F.) and with hydraulic
fluid at a temperature of 21° to 64°C. (70°
to 130°F.).

4.8.4 Elevated temperalure cycling. Both
the reservoir supply port and the brake port
of the control unit shall be connected to a
reservoir, with a shut-off valve in the brake
port line. The shutoff valve shall be opened
and the unit and lines filled with hydraulic
fluid. The reservoir shall provide a static
fiuid pressure head to the unit of at least
2 feet. The unit shall be so mounted that all
working ports, gaskets, and seals are in con-
tact with the fluid. The unit shall be held in
the fully actuated position (but with zero
operating pressure) and the temperature of
the unit maintained at T70° -+1°C. (158°

=
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+2°F.) for 8 hours. Observation shall be
made for any external leakage, The shutoff
valve in the brake port line shall then be
closed and the unit operated through st least
20 cycles at the elevated temperature. Where
part of the test setup is outside the hot box,

care should be taken in order that no cool .

f:l"l" comeg 'I‘I'l r‘nnf'ﬁt'f orith the nrnf‘ ina
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elevated temperature cycle shall consist of
one complete suction stroke followed by the
application of sufficient force to produce
maximum operation pressure. This force

shall be maintained for 5 minutes, and any
indication of pumping valve leakage as evi-
denced by visible rod movement after the
force is applied shall be noted. :Any bind-
ing within the unit, failure of the unit to
generate pressure, or any other malfunction-
ing at any point in the cycle shall be noted.

Nat more than one or two drops of external

PRV Ll Senats S

leakage shall be allowed during the temper-
ature stabilizing period or the pumping phase
of the test. A schematic disgram of the test
setup is shown in figure 2.
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\- TEST CONTROL UNIT -

' PUSE-TYPE 'CONTROL UNIT SHGIN IN THIS SGHEIMTIC DIAGRAH REVERSE POR'I'ING FOR

PULL-TYPE CONTROL UNIT.
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pressure. The unit shall pump at least 25
percent of its rated displacement through
the relief valve during each cycle. Each
stroke of the unit ghall be at least 90 per-
cent of that stroke required for maximum
fluid displacement of the unit, and maximum
operating pressure ghall be reached at least
once during each cycle. At the conclusion
of this test, the unit shall pass the proof
pressure and leakage test (4.8.7), the volu-
metric efficiency test (4.8.7.4), and the Me-
chanical efficiency test (4.8.7.6). A schematic
diagram of the test setup is shown in fig-
ure 3. .

4.8.7 Proof pressure and leqka,ge. . |

4.8.7.1 Harnessed condition. With the con-
trol unit harnessed in midposition, hydraulic
pressures of 26 psi and percent of maxi.
mum operating pressure phall be applied at
the brake port with the reservoir filler port
open. After the pumping valve is closed,
internal leakage shall not exceed two drops
pver minute in 2 minutes after the first min-
ute at either pressure.” There shall be no
permanent distortion, failure, of malfunc-
tioning of any part of the unit.

4.8.7.2 Urharnessed condition. With the
control unit unharnessed, a static hydraulic
pressure of b psi and 200 psi shall be ap-
plied to both the brake and -reservoir filler
ports. There shall be no external leakage at
either pressure, nor shall there be any per-
manent distortion, failure, or malfunction-
ing of any part of the unit.

4.8.7.3 Efficiency.

4.8.74 Volumelric efficiency. Before and
after the life test (4.8.6), the fluid displace-
ment of the unit shall be measured by direct-

ing the unit output through a relief valve,
sea at the maximum operating pressure and -

into a fluid graduate. The average value of
displacement perstroke for five successive
100-percent strokes of the unit shall in no
case be less than the rated displacement of
the unit.

8

4.8.7.5 Mechanical efficiency. The unit, in-
cluding its return mechanism shall be so
mounted that a mechanical load can be ap-
plied to actuate the unit. A means ghall be
provided to measure the mechanicsal load ap-
plied. The unit shall then be operated through
at least 90 percent of its available stroke to
produce the maximum operating pressure,
and the mechanical force applied to the unit
io produce this pressure shall be measured.
To facilitate this procedure, the displaced
fluid may be pumped through a relief valve
get at the maximum operating pressure. The
ratio of the force calculated to produce the
same hydraulic pressure in the unit, neglect-
ing packing friction, mechanical friction,
and return mechanism forces; to the force

actually required, shall be known as the me-

chanical efficiency.

Efficiency (percent) =
Calculated force X 100

Actual force
Mechanical efficiency shall be determined
both before and after the life test (4.8.6).
At no time shall this efficiency be less than

80 percent.
4.8.8 Burst pressure.
" 4.8.8.1 Harnessed condition. With the con-

_ trol unit harnessed in midposition, a hy-

draulic pressure of 400 percent of maximum
operating pressure shall be applied at the
brake port with the reservoir port open, and
held for-a period of 1 minute. There ghall be
no external leakage or rupture of any part
of the- unit.

4.8.82 Unharnessed :condition., With the
control unit unharnessed, a static hydrauniic
pressure of ‘400 psi shall be applied at both
the brake and the reservoir filler ports and
held for a period of 1 minute. There ghall be
noexbemalleakag'eormptureofanypart

-of the unit.

4.9 _Packing, packaging. and ltia.rking. The
inspector shall ascertain that the packing,
packaging, and marking of the control units
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conform to the requirements of section 5 of
this specification.

5. PREPARATION FOR DELIVERY

5.1 The provisions contained in section 6
of Specification MIL~H-8775, as applicable,
shall form a part of this specification.

6. No"rEs

6.1 Iniended use. The conirol units cov-
ered by this specification are intended for
use in aircraft hydraulic brake systems as
covered by Specification MIL~B-8584 and

mmm AL o —w ol s flnmme armar] da dmnmafacew Fha
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foree applied by the aircraft personnel into
hydraulic force. The control units should not

be used with any hydraulic fluid other than
that conforming to Specification MIL-H-

WA AAANTA ABARAS By B a8 5

5606 unless othemse spemﬁed by the Gov-
ernment.

6.2 Ordering data. Procurement documents’

should specify the following:

(a) Title, number, and date of this
specification.

(b) Selection of applicable levels of
packaging and packing.

6.2.1 It is expected that the contract or
purchase order will specify that two control
units of each size will be required as pre-
production samples and that these prepro-
duction samples will be subjected to the pre-
production tests to determine compliance

MIL-C-6026B

with the requirements of this specification.
The invitation for bids and the contract
should specify the point of inspection for
these tests.

6.2.2 Stomge survetllance. Items preserved

and packaged in accordance with level B re-

S At

quirements must be inspected to determine
condition when not used within the time
period indicated. Items not used within the
time period specified must either be pre.
served or packaged again in accordance with
level B requirements in this specification or
with level A requirements if storage beyond
an additional year is anticipated.

Notice. When Government drawings, specifications,

or other data are used for any purpose other than
‘n mnnn astinn w‘lf}l a dﬂﬁﬂitﬂlv w_lnted Govel'ﬂment

SRS ALl LA wares

) procurement operation, the United States Govern-

ment thereby incurs no responsibility nor any obli-
gation whatsoever; and the fact that the Govern-

ment may have formulated, furnished, or in any .

WaF ﬁ?ﬁﬁ% ths said drawings anerifiratianeg. or

other data, ia not to be regarded by implication or
otherwise as in any manner licensing the holder
or any other person or corporation, or conveying
any rights or permission to manufacture, use, or

2% dlhol s im Ame oo

sell eny pavenwu invention thal miay i any wWay

be related thereto.
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Custodians:
Army—Tranaportation Corps
Navy—Burecau of - Aeronautics
Air Foree

Preparing activity:
Navy—Bureau of Aeronautics
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4.8.5 Cold temperature cycling. The same
procedure shall be followed and the same
requirements met in the cold temperature
cycling test as were specified for the elevated
temperature cycling test (4.8.4) with the ex-

ception that the soaking and cycling temper-

ature shall be not warmer than --54°C.

)

MIL-C-6026B

(—65°F.). A schematic diagram of the test

setup is shown in figure 2.

4.8.6 Life test. The control unit shall be
subjected to a 100,000-cycle life test in which
it shall be operated as a pump against a
relief valve set at the maximum operating

- RESERVOIR

RELIEF VALVE
SET AT MAX
OPERATING PRESSUFE

/——GRADUATE

GAGE

A

TEST CONTROL UNIT

GILINDEROROI'HERSUITABIE

MEANS OF CYCLING

RETURN OF THE TEST CONTROL UNIT MAY BB BY HEANS oF I'I'S OWN RETURN MECHANISM INSTEAD

OFTHECICLINGI'IECHANISHASFICTURED

PUSH-TYFE CONTROIL UNIT SHOWN IN THIS SCHEMATIC DIAGRAM. REVEBSE PORTING FOR PULL~

TYPE CONTROL UNIT.

FIGURE 3.

5

1ife test setup
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pressure. The unit shall pump at least 25
percent of its rated displacement through
the relief valve during each cycle. Each
stroke of the upit shall be at least 90 per-
cent of that stroke required for maximum
fluid displacement of the unit, and maximum
operating pressure shall be reached at least
once during each cycle. At the conclusion
of this test, the unift shall pass the proof
pressure and leakage test (4.8.7), the volu-
metric efficiency test (4.8.7.4), and the Me-
chanical efficiency test (4.8.7.56). A schematic
diagram of the test setup is shown in fig-
ure 3. ‘ . .

4.8.7 Proof pressure and leakage.

4.8.7.1 Harnessed condition. With the con-
trol unit harnessed in midposition, hydraulic
pressures of 25 psi and 200 percent of maxi-
mum operating pressure ghall be applied at
the brake port with the reservoir filler port

open, After the pumping wvalve is closed,

internal leakage shall not exceed two drops
per minute in 2 minutes after the first min-
ute at either pressure. There shall be no
permanent distortion, failure, of malfunc-
tioning of any part of the unit.

4.8.7.2 Unharnessed condition. With the
control unit unharnessed, a static hydraulic
pressure of 5 psi and 200 psi shall be ap-
plied to both the brake and reservoir filler
ports. There shall be no external leakage at
either pressure, nor shall there be any per-
manent distortion, failure, or malfunction-
ing of any part of the unit.

4.8.7.3 Effictency. .

4.8.74 Volumetric efficiency. Before and
after the life test (4.8.6), the fluid displace-
ment of the unit shall be measured by direct-

ing the unit output through a relief valve,

sea af the maximum operating pressure and
into a fluid graduate. The average value of
displacement perstroke for five successive
100-percent strokes of the unit shall in no
case be less than the rated displacement of
the unit,

8

4.8.7.5 Mechanical efficiency. The unit, in-
cluding its return mechanism shall be so
mounted that a mechanical load can be ap-
plied to actuate the unit. A means shall be
provided to measure the mechanical load ap-
plied. The unit shall then be operated through
at least 90 percent of its available stroke to
produce the maximum operating pressure,
and the mechanical force applied to the unit
to produce this pressure shall be measured.
To facilitate this procedure, the displaced
fluid may be pumped through a relief valve
get at the maximum operating pressure. The
ratio of the force calculated to produce the
same hydraulic pressure in the unit, neglect-
ing packing friction, mechanical friction,
and return mechanism forces, to the force
actually required, shall be known as the me-
chanical efficiency.

Efficiency (percent) =
Calculated force X 100

Actual force

Mechanical efficiency shall be determined
both before and after the life test (4.8.6).
At no time ghall this efficiency be less than
80 percent.

4.8.8 Burst pressure.

" 4.8.8.1 Harnessed condition. With the con-

_ trol unit harnessed in midposition, a hy-

draulic pressure of 400 percent of maximum
operating pressure shall be applied at the
brake port with the reservoir port open, and
held for a period of 1 minute. There shall be
no external leakage or rupture of any part
of the unit.

4.8.8.2 Unhamessed condition. With the
control unit unharnessed, a static hydraulic

_pressure of 400 psi shall be applied at both

the brake and the reservoir filler ports and
held for a period of 1 minute. There ghall be
no external leakage or rupture of any part
of the unit. '

4.9 Packing, packaging, and marking. The
inspector shall ascertain that the packing,
packaging, and marking of the control units



