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24 June 1955

SUPERSEDED
NAVORD OS 2002P
26 ocTtoBER 1939

M LI TARY SPECI FI CATI ON
HYDRAULI C EQUI PMENT, ORDNANCE SHI PBOARD

( GENERAL SPECI FI CATI ON FOR)
1.  SCOPE

1.1 Scope.- This specification is intended to cover the
general requirenents applicable to all hydraulic equipnents for
shi pboard use under the technical control of the Bureau of Od-
nance . Requirements and information which aFFI% to individual
eqU|?ants desi gned for specific purposes w e furnished in
the formof detail procurenent specifications or will be in-
cluded directly in the procurenent documents which are issued
with invitations to bid. The requirements contained in this
speci fication shall apPIy to shi pboard ordnance hydraulic
equi pnents when directly referred to in the detail procurenent
speci fication of procurement docunents

1.2 Cdassification.- The types (classification) of equip-
ment shalT in each case be as required by the detail procure-
ment specification.

2. APPLI CABLE DOCUMENTS

2.1 The follow ng specifications, standards, draw ngs, and
ublications, of the issue in effect on date of invitation for
ids, shall forma part of this specification to the extent

specified herein:

SPECI FI CATI ONS
FEDERAL

FF-B-171 - Bearings, Ball, Annular, (General Purpose).
FF-B-185 - Bearings, Roller, Cylindrical; and Bearings,
Rol [ er, Self-Aligning.



Downloaded from http://www.everyspec.com

M L- H 18766 (NOrd)

NN-B-621 - Boxes, Wod, Nailed and Lock- Corner.
NN-P-515 - Plywood, Container Gade. _

P-416 Pl ati nl% Cadm um (El ectrodeposited).

Z- 325 Zinc Plating (Electrodeposited). _ _
LLL-B-631 - Boxe)s; Fi ber, Corrugated (For Domestic Ship-

ment ) .

LLL-B-636 - Boxes; Fiber, Solid (For Donestic Shipment).
PPP-B-601 - Boxes, Wod, C eated-Plywood.
PPP-B-676 - Boxes; Set-Up, Paperboard.

M LI TARY

JAN-P-106 - Packagi ng and Packing for Overseas Shipnent -
Boxes; Whod Nail ed. _

JAN-P-108 - Packaging and Packing for Overseas Shipnment -
Boxes, Fiberboard (V-Board and W Boar d{),
Exterior and Interior. _

JAN-P-120 - Packagi ng and Packing for Overseas Shipnent -
Cartons, Folding, Paperboard.

JAN-B-121 - Barrier - Mterrals, Gease&oof’. _

JAN-P-125 - Packagi ng and Packing for Overseas Shipnent -
Barrier-Materials, Waterproof, Flexible.

JAN-P-127 -  Packagi ng and Packing for Overseas Shipment -
Tape, Adhesive, Pressure-Sensitive, Water-
Resi st ant. _ _

JAN- P- 133 -  Packagi ng and Packing for Overseas Shipnent -
Boxes, Set-up, Paperboard _

M L- A-140 - @gheSJ vle, Wt er - Resi stant, Waterproof Barrier-

terial.

M L-S-901 - Shockproof Equipment. Cass H (Hgh-Inpact),
Shi pboard APpI i cations, Test for. _ _

M L-E-2036 - Enclosures for Electric and El ectronic Equip-
ment (Naval Shipboard Use).

ML-S-5049 - Scrapers; Hydraulic Piston Rod,

ML-A-5498 - Accunulators, Aircraft Hydraulic Pressure.

ML-F-5504 - Filters, Hydraulic, Aircraft. _

ML-H5511 - Hose; Aircraft, Hydraulic, Pneumatic, Fuel
and Ol Resistant. _

M L-P-5514 -  PacKki n?s; Instal lation and G and Design of
Aircraft Hydraulic and Pneumatic (Ceneral
Specification for). _ _

M L-P-5516 - Packings and Gaskets; Hydraulic, Aircraft.

ML-0O-5606 - Ql; Hydraulic, Aircraft, Petroleum Base.

ML-P-6889 - Priner; Zinc-Chromate, For Aircraft Use.

ML-Z-17871 - Zinc-Coating (Hot-Dip Galvanizing).

M L-C 15111 - | inders, Conpressed Gas (Seanless, Non-
Shatterable, for Storing Conpressed Air).

ML-C 16173 - Corrosion Preventive, Solvent Cutback, Cold
Appl i cati on.
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M L-T-17113 - Tests; Shock, Vibration, and Inclination
(for Electronic Equipment) General Speci-
fication for. _ _

ML-C 17711 - Coating, Chromate, for Zinc Alloy Castings
and Hot - di pped Gal vani zed Surfaces.

ML-C 17795 - Ceaning and Protecting Integral Piping

~for=0tl1 Hydraulic Power Transmlssion Equip-
ment.

M L- P-20085 - Packing, Sheet, Plant - or Animal - fiber.

NAVY DEPARTNMENT
IE\S/IlL-CI:Ewg%? i %ngndﬁomcarjp%rsgﬁgm le on.
51 F 23 Flui-d, Hydraulic,
BUREAU OF ORDNANCE
NAVORD CS 6341 - Mscellaneous General Design Requirements
STANDARDS
M LI TARY
ML-STD- 129 - Marking for Shipment and Storage.
BUREAU OF ORDNANCE

NAVORD OSTD 2
NAVORD OSTD 52

Met hod of Marking Ordnance Material.
Painting of Odnance Material.
Six and Ten Splined Holes and Shafts.

NAVORD OSTD 60 | X _ ol e
NAVORD OSTD 63 Pi ping, Tubing, and Fittings for Hy-
draul ic Equi prent.

NAVORD OSTD 78 - Preparation of Ordnance Cassifica-
tion of Defects (NAVORD OCD s)
NAVORD OSTD 599 Drafting Practice.
AMERI CAN STANDARDS ASSCCI ATI ON
ASA B-5.15 - Involute Splines.
PUBLI CATI ONS
ORDNANCE PAMPHLETS

OP 1 -- Preparation of Odnance Publications.
OP 400 - General Instructions for the Design,_ Manuf act ure,
and Inspection of Naval Ordnance Equipnent.
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ORDNANCE DATA

NAVORD OD 3000 - Lubrication of Ordnance Equipment, In-
cl uding Power Transm ssion ﬁ draulic)
Fluids, Recoil and Related Flu.ids, Cean-
ing and preserving Materials, Mscellane-
ous Materials, and their uses.
NAVORD CD 8999 - ErOV|S|on|ng Requirements for Initia
pares .

NATI ONAL BUREAU OF STANDARDS
Handbook H28 - Screw Thread Standards for Federal Services.

(Copi es of Specifications, Standards, Draw ngs, and publications
required by contractors in connection with specific procurement
functions should be obtained fromthe procuring activity or as
directed by the contracting officer. )

3*  REQUI REMENTS

3.1 Materials.-. Al materials used in hydraulic equipnents
shal| be of high quality suitable for the purpose, and shall be
specified I'n accordance with the policy outlined In sections on

materials, specifications, and standards in Standard NAVORD OSTD
599 and Panphl et OP 400.

3.1.1 Metals.-

3.1.1.1 Corrosion Protection.- Metals which are not of a cor-
rosion-resisting type unfess In constant contact with hydraulic
fluid, shall be suitably protected against corrosion, nose com
ponents which are continually submerged in hydraulic fluid during
normal operation, but which are exposed to |ocal atnosphere during
shi pment ~ and Prelnstallatlon_storage, snail be protected by the
application of suitable coating or preservatives.

3.1.1.2 Zinc and cadm um coating.- Cadm umplating shall not
be applied on any part of hydraullc equipnment ich may be in
contact with hydraulic fluid. Cadmumplating or Zinc-plating

shall not be Used on surfaces of internal parts which are subject
to rubbing or abrasion. Zinc hot-dipped coating, when used,

shall be 1n accordance with Specification ML-Z-17871, with a
suEpIenEntary chromate treatment |In accordance wth Specification
ML-C17711." Zinc plating shall be in accordance wth Specifica-
tion QQ Z-325, T%Pe I, ien used, cadm um plating shall be in
accordance with Specification QQ P-416, Type I
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3.1.1.3 Bearing and thread material.- Bearing and thread
materials shalT be selected with a view toward mnimzing the
possibility of seizure, scratching, or galling.

3.1.1.4 Dissimlar netals.- The use of dissimlar netals
in Intimte contact, especially brass, copper, or steel in con-
tact with aluminum shall be avoided whenever possible. \Were
contacts are unavoidable, the netals shall be protected or in-
sul ated agai nst corrosion.

0 3.1.1.5 Cast iron.- The use of cast iron is not authorized
wi thout wriften approval of the Bureau of Ordnance for each
specific part. Consideration will be given to the use of cer-
tain cast Iron for valve blocks, if of proper design

3.1.1.6 Non-destructive inspection.- Al magnetizable,

critical parts which are designed wih a |low factor of safety
shal | be designated as subject to magnetic inspection, where
consi dered necessary. Such inspection shall be designated on
the drawings of the parts. Cracks or other injurious defects
shal| be cause for rejection. \Were necessary, other non-de-
structive inspection nethods shall be designated on the draw
ings of the parts.

3.1.2 Packing and gaskets.- Plant, or aninmal fiber sheet
askets if used shalT be 1n accordance with Specification M L-

-20085.  \When appropriate, gackjngs and gaskets shall be manu-
factured in accordance with Specification M L-P-5516.

3.1.3 Fluids,- Fluids confornming to Specification 51 F 21
or Speci fication 51 F 23 will normally be used in the hydrau-
lic System Flui d Conforming to Specificati on 51 F 21 shall
be used. unless otherw se specified or allowed.

3.1.3.1 Filtering.- Al hydraulic fluid shall be filtered
through a 10-mcron filter before installation in hydraulic
systens.

3.1.4 Storage life.- Synthetic rubber packings, gaskets and
ot her conponent parts used shall not be over 2 years ol d when
the conmponent is submtted for acceptance under contract. For
conponents which incorporate other organic nmaterials that may
deteriorate with age, the contractors shall state the storage

life expectancy and submt substantiating data to support their
reconmendations .
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3.2 Ceneral requirenents .- Hydraulic systens shall be as sim
ple, relTabl'e, and Tool proof as possible wth respect to design,
manufacture, 1nspection, Installation, operation, and maintenance
conmensurate with other criteria.

3.2.1 Safety of operation.- Interlocks shall be provided to
6&event | Tpr Oper_or _uni nt ended OEerat|on of the hydraulic system
en practicable, all elements shall be designed So that any -
failures or conbinations of failures which may occur shall result

In a safe condition of the hydraulic system

3.2.2 Endurance.- The hydraulic system shall be capable of
Za£|2fgctory operation during and after the endurance tests In

3.2.3 Strength requirenents.- Hydraulic equi pment which is
subject to working pressure shall be capable of wthstanding a
hydrostatic pressure equal to two tinmes the maxinumrequired re-
|Tef valve setting, or to 1,000 pounds per square inch above the
maxi mum required relief valve setting, whichever is the smaller
value, w thout external |eakage or permanent deformation. Tanks ,
which normal |y operate at approximately atnospheric pressure,
shall be capable of wthstanding an internal pressure of 5 pounds
per square inch in excess of the maxi mum operating pressure in
the tank without |eakage or permanent deformation. " Hydraulic
equi prent shal| be of adequate strength to withstand all surge
pressures which may occur in the equipment. Tanks Squect to
surge pressure, particularly normally full tanks, should be cyl-
indrical in shape when practicable, or otherw se designed to in-
sure against fatigue fallure induced by repeated surges.

3.2.4 Wight.- The weight of the hydraulic equi pment shall
be the mninmum consistent with the requirenents of perfornance,
and with other pertinent criteria.

3.2.5 Form outline, and dinensions.- The hydraulic equi?-
nent shal [~ conformgeneral Iy (or exactly, if so required by the
detai|l specification) In formand outline to the Ordnance Draw
ings or Sketches listed in the detail specifications, and shal
conformstrictly to such dinensions and tol erances as appear on
those drawi ngs, in order to ensure proper assenbly and function-
ing in conbination with other parts of-the assenblies for which
the equi pments are intended, and in order to avoid nechanica
interferences therewith. The hydraulic equi pment must in all
cases be capable of erection, inspection and servicing wthin
the spaces available, as shown on the applicable draw ngs or
sketches, and all parts shall be capable of passage through
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the access openings to those spaces. Information on these
access openings wll be stated in the applicable draw ngs or
detail specifications.

3.2.6 Protective coatings.- The protective coatings of al
parts shalT be that required by conditions of use and for good
appear ance. Unl ess otherwi se specified, hydraulic equipment, as
furni shed by the contractor, need be painted for protective pur-
poses only.  Such painting shall be In accordance with the ap-
plicable provisions of Standard NAVORD OSTD 52, and is required
only for exposed, unplated, non-working surfaces of steel
bronze, or alumnum parts.

3.2.7 Fluid Velocity.- Sizes of piping-and Passages shal |

be such that he velocity of fluid in pressure lines does not

exceed 20 feet per second except. when other considerations
ustify higher velocities. Suction lines shall be sufficiently
ar ge, tak|n? bends and other restrictions into consideration,

to ensure sufficient pressure at punp Intake ports at the mn-

I mum anbi ent tenperature.

3.2.8 Back pressure.- The hydraulic system shall be designed
so that proper functioning of any unit shall not be affected by
the back pressure in the system

3.2.9 Qperating conditions. Al hydraulic equipment shall
operate satisfactori I'y under the follow ng conditions:

3.2.9.1 Qperating positions.- As prescribed in the detail
specifications .

3.2.9.2 Environmental conditions.- The hydraulic system
shal | be capabl'e of operat ion and storage under the environ-
mental conditions In Specification NAVORD OS 6341, Condition
11, unless otherw se specified.

3.2.9.3 Shock and vibration.- The shock of ?unf|re_and
shi pboard vibrations shalT not cause any hydraulic equi pnent
to malfunction. Al equipnment shall be sturdy enough to with-
stand the forces or vibrations engendered by a near bonb hit
or underwater expl osion,

3.2.9.3.1 Shock.-  Ability of the equipment to wthstand
shocks due to near bonb hits or underwater exposions shall be
det erm ned bY test in accordance with Specification ML-S-901,
with the followi ng exception: Acceptability of the equipnent
wi |l be contingent upon the equipment wthstanding the tests
and performng its principal function subsequent to the shock
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such damage or distortion can not in any way Inpair the abili

of the equipment to performIts principal function  Function
malk not be required throughout or during the application of t
shoc

tests . Mnor damage or distortion will be pernittedtﬁrovidin?
i

g
he

3.2.9.3.2 Vibration.- Unless otherw se provided for in the
detail specifacaftion, the ability of the equipnment to wthstand
vibration conditions on shipboard shall be determ ned by vibra-
tion tests In accordance with Specification ML-T-17113.

3.2.10 G earances and interchangeability. - Wrking clearances
shal | be suitable Tor operating tenperatures between the m nimm
ambi ent tenperature and 20 degrees Fahrenheit above the maximm
operating tenperature as set by the manufacturer in response to
Paragraph 3.4.1.6 of this specification. So far as is practicable,
all parts shall be originally Interchangeable between units of
the sanme style and size. This does not preclude the replacenent
of itenms such as gearing or control valves and sleeves In matched
sets when considered necessary. Al parts subject to replacenment
in the ordinary exigencies of service shall be nade to such a
degree of accuracy,as to insure interchangeability wthout fur-
ther machi nine,

3.2.11 Bearings.- Friction |osses shall be mnimzed bg t he
use, wherever practicable, of ball bearln?s conforting to Speci -
flcgtlon FF-B-171, or roller bearings conformng to Specification
FF-B. 185,  Needl e-type roller bearings and taper-type roller bear-
ings may be used in applications where these bearings are nore
suitable than either sleeve bearings or roller bearings conform
ing to Specification FF-B-185. The speeds and |oads applied to
each bearing nust be within the limts specified by the bearing
manuf act urer

3.2.12 Valve Springs.- The use of valve springs as a sole
means of operating valves is not considered desirable. \Wenever
Pract[cable the breakage of a valve spring or its failure to

unction shall not interfere with the satisfactory operation of
the equipment in or with which it is used. The valves which
operate in units normally subject to shock, fox’ exanple in units
attached to ﬂun housi ngs shall not be shifted unintentionally
due to the shock associrated with recoil and counter-recoil
Pressure surges due to shock, operation of cylinders, or any other
oPeratlon, shal | not cause any valves to be shifted unintention-
ally. val ves normal |y subject to shock, and held by spring

| oaded detents nust be placed with the valve axis at right angles
to the direction of predom nant shock to prevent unintentiona
shifting. The designed stresses in spring elenments shall be
held at a sufficiently low level to ensure reliability.
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If practicable, spring operated valves should be provided with
a differential area under pressure, or a small pressure-operated
pl unger, which produces a force in the same direction as the
spring force an the valves. (This is not necessarily required
In the case of sinple spring |oaded relief valves. { \Wher ever
practicable, cans which operate valves shall be positive notion
cams . If practicable, all slotted cams or discs, which operate
in conjunction with spring | oaded val ves and detents) shall be.
designed to produce a single oscillation of a small magnitude

a short distance before the detent is in line with each slot.
This oscillation will assist in freeing the valve if it tends
to stick during normal operations, or if the equipnent is |eft
idle for long periods of tinme.

3.2.13 Lubrication.- Adequate provision snail be nade for
| ubrication of alT bearings and ru bln? surfaces.  Bushings
pierced by holes for lubrications shall be positively fastened
to prevent novement where such novenent would cut off |ubrica-
tion. If lubrication by other than the hydraulic fluid itself
is provided, standard |ubricants only, as described in Publica-
tion NAVORD OD 3000 shall be used unless specifically approved
by the Bureau of Ordnance.

3.2.14 Threaded fastenings.-

3.2.14.2 Form.- Al screw threads used to secure one part
tP an%ther shal | be In accordance w th Handbook H28 and its sup-
pl ement .

5.2.14.2 Fit.- Unless otherwi se specified all threads shall
be Class 2 fit or better. Studs, however, shall have threads
of Cass 4 fit on “studded” ends, as opposed to "nut" ends.
QO her reliable nmethods of securing studs may be used if approved
by the Bureau of Ordnance.

3.2.14.3 Locking devices.- Through bolts with lock nuts
shal | be used where practi cable. The use of |ocking devices,
such as wired heads, |ockwashers or special theS of lock nuts
I

for all threaded parts, Is required. Lockwashers shall not be
used Inside of hydraulic units. The working |oose, in service,
of threaded parts due to lack of |ocking devices wll be con-
sidered due to a defect In design. The use of set screws or

| ocking screws shall be avoi ded wherever practicable.

3.2.15 Shaft connections.- Shaft connections, including the
connections  between shafts and gears, which are required to
transmt power or considerable torque, or which are used where
angul ar accuracy or the elimnation of lost notion is inportant,
or where rotating parts are subject to frequent reversals in
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direction, shall be splined In accordance with Standard NAVORD
OSTD 60, \Where all mating parts are furnished by the contractor
an Involute 3§I|ne in accordance with the Anerican Standards
Associ ation ASA B-5.15 standard may be used.

3.2.16 Inspection holes for gearing.- Al housings containing
ears shal T be provided wth adequately covered openings in suf-
icient number to allow visual inspection of the teeth on as many
ears as practicable. Such openings shall expose to view at
east 2 gear teeth at a tinme. The openings, althou?h preferabl e,

need not be at the neshing points of the gearing, if such is im
practicabl e.

3.2.17 Noise and vibration.- Noise and vibration, particularly
that due to turbul ence, to rapid change of speed or direction, to
cavitation of the hydraulic fluid, or to working contacts of nov-
ing parts, shall be reduced to the mninmum by proper des|Pn con-
sistent with other pertinent criteria. Consideration wll be
given to the proposals of bidders and contractors to reduce the
transm ssion of noise and vibration by the use of nountings or
couplings specially designed for that  purpose.

3.2.18 Prelection of’ noving parts. - Except as_otherw se speci-
fled or shown by the draw ngs or sketches listed in the applicable
detai | specjfication, or as specifically allowed ‘by the Bureau of
ordnance: all nmoving parts shall be enclosed in watertight hous-

ings . EquiBnent to be installed in exposed |ocations on board
ship shall be capable of’ wthstanding the subnersible (15-foot
submer gence) test of Specification ML-E-2036. Equipnent to be

install'ed bel ow decks or within conpletely shielded enclosures
shal | be capable of withstanding the watertight (3-foot submer-
gence) test of Specification ML-E-2036. The above requirements
Wl not normally apply to the air breather vents on the expan-
sion tank, unless otherw se specified in the detail specifica-
tion. However, neans should be provided to prevent entrance of
spray or water-through these vents under normal conditions en-
countered on board ship.

3.2.19 Leakage.- Leakage of fluid fromthe hydraulic system
s obtjectionable and shall be mnimzed, at al| points where
necessary, by the provision of collecting chanbers and drain
lines to the suppl¥ tank. Special consideration shall be given
to the design of all parts through or past which fluid nmay es-
cape fromthe hydraulic system ~Shaft packings or seals and
pipe fittings and connections shall be designed to Insure the
m ni mum | eakage of fluid: drip pans shall be provided where
practicable for collecting unavoidable fluid |eakage. Excess-
Ive fluid | eakage shall be considered to constitute an unsat-

10
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isfactory condition, and shall be corrected by the contractor.

When practi cable, bolt spacing access and 1nspection covers
shal| not be greater than the depth of the cover above the gas-
kethplus 2 inches. Bolt spacing shall not be greater than

i nches.

3.2.19.1 Packing installation.- Packings for pige f | anges
shal | be in accordance with Standard NAV OSTD 63. \Wen ap-
gl|gable, the Installation and gland design for packings should
e in accordance with Specification ML-P-5514,

3.2.20 Thermal expansion.- Al closed circuits shall con-
taln proviSIONS TO [nsure agai nst excessive pressure resulting
from thermal volunetric changes.

- 3.2.21 Air vents. Air vents shall be provided at all points
in hydraul TC Systens where air will tend to accunulate and may
result in unsatisfactory operation. Al air vents shall be ac-
cessible after final installation of the GQUI?HEHI on board ship.
Di sconnection of pipe lines or |oosening of flanges does not
constitute approved air venting neans.

3.2.22 Pressure gage connections.- Pressure gage connections
shal | be PTUVTUEH‘Tﬁ‘@UffTET@ﬁF‘ﬁUﬁber to permt "an operating
check of the equipment. The connections shall be so |ocated

In each equi pment. that pressure gages can be tenporarily attached

even vvnenqthg equi pnent |Ols mstalq egaa on %oard sﬁﬂpp. pré’ssure

gage connections shall consist of holes tapped for and closed
Ifl-inch International Pipe Standard steel p!Pe pl ugs when

the Installation of such tapered thread plugs will not produce

harnful distortion. To prevent distortion of hydraulic units,

it will be permssible to use an internediate adapter having

straight threads and a flange with a suitable seal on one side

and atL/4-|nch pipe tap on the other side for formng the gage

connection.

3.2.23 Filling and draining.- Hydraulic systens shall be
arranged s0 as to pe fifled through a single properly capped,
vented, and screened filling opening. This filling opening.
shal | be so constructed that, when closed, it wl| not permt
| eakage of fluid I'n any required operating position. The
filler cap shall be easily installed or renoved by hand or by
use of ordinary non-poweréed hand tools. To prevent |oss of
the cap when removed, it shall be attached to the hydraulic
unit (nornally the tank) with a chain or by other suitable
neans. The use, while filling a sYstenl of the air vents Pro-
vided on other parts of the hydraulic system is permssible

11
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provided that the necessity for such use is clearly stated on

a filling instruction plate Means shall be provided for drain-
ing the hydraulic fluid fromall parts of the hydraulic system
Al'l" internal pockets in which hydraulic fluid, water, sludge or
other contaminants may collect shall be provided with drains
which will permt renoval of all fluids, when the equipment is
in Its normal installed position. The instructions for the

equi pnent should state the mninmum frequency reconmended for
such draining procedures. Each system shall be provided wth

a main drain, fromwhich substantially all the liquid In the
system may be withdrawn with facility and wthout waste of |ig-
uid unless otherwise specified or allowed. \hen required by the
detail specification, provision shall be made for connection to
all tanks and all |arge conponents of hydraulic systenms to a
centralized filling and draining system  Suitable shut-off

val ves and pipe connections will be required for this purpose

3.2.23.1 Draining of conpressed gas containers.- Conpressed
gas containers such as accumul ator air chambers or air flasks
connected to the accunulator, into which hydraulic fluid ma
| eak or which may accunul ate condensed water vapor, should be
PFOVIded W th adequate nmeans for draining or “blow down" of
hese fluids, This is essential in order to reduce the possi-
bility of “Diesel action" with the hydraulic fluid when recharg-

g the container with conpressed aif. . Unless otherw se ap-
oved by Bureau of Ordnance 1t should be possible to draln
ese fluids without removing the conpressed gas container from
s installed position. The draining provisions should include
sl owopening valve and a drain plug in series. \Wen necessary,
drain pipe may be provided to avoid spilling of the drained
u
3
c

luid on the adjacent equi pment.

.2.24 Ceaning of parts and system- Al parts of hydrau-
systemunits shalT be thoroughly cleaned prior to assenbl
r insStallation of that unit. Each new hydraulic system shal
e operated, each unit being operated at [east 10 tinmes, for a
ength of time (at least 15 mnutes), fuff|C|ent to |uﬁure fil-
ration of all circulating fluid. FilTing equipment which is
ses for this cleaning process shall be provided with filters
with the sane, or finer, degree of filtration uses In the hy-
draulic system Dead-end lines in the system shall be properly
connected to clean conpletely such |ines during actuation of
the system If the filter element In the hydraulic systemis
used during this operation, It shall be replaced.

12
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3.2.25 Marking of parts and assenblies.- Parts and assem
blies shal T be marked 1n accordance wth Standard NAVORD OSTD 2.

3.2.26 Energency provisions.- Al hydraulically operated
arts which are essential {0 safety, or which are required to
unction in order to permt continuation of operations until a

safe condition is obtained, shall have provisions for emergency
manual operation.

3.2.27 Danagerous erations.- Al parts of the hydraulic
systen1mh|cﬁ‘gre nanugll operated andpmhich, when i%properly
operated, may endanger the safety of personnel or equipnent
shal | be suitably marked by attached warning plates stating
the necessary precautions fo be taken to prevent injury.

These parts shall also be suitably protected or designed to
prevent inadvertent operation.

- 3.2.28 special tools.- derauIic systems shall be so de-
signed that—special tools will not be required for assenbly

and di sassenbly of units, unless it can be shown that the use
of special tools is unavoidable. In such cases, the contractor
shal [ submt drawings of the tools with substantiating evidence
Just|fy|n? the specral tools before the hydraulic unit may be
approved for service use.

. 3.2.29 Gages.- Cages. which are necessary to ensure proper
fits between the hydraulic equipment and the mating equi pnent
furni shed by the Government shall be provided in accordance
with the requirements of Publication 400.

3.2.30 Standard parts.- See Publication OP 400.

. 3.2.31 Resonant frequency.- \Men hydraulic power transmis-
I on equi prent s used as part of an automatic control system
the resonant frequency should be sufficiently high to ensure
satisfactory operation.

3.3 Conponent design general requirenents. -

3.3.1 Hydraulic punps.- Except when otherw se specifically
approved for each application, all punps furnished for Bﬁdrau_
l1c systens shall be of a positive displacenent type. np
capacities shall be as required to obtain the maxi hum conbi na-
tion of speed (discharge) and torque (pressure) required by
the applicable detail specification, when operated in conbi na

tion wth all other specified equipment. The Funps shal | be of
gl be '

rugged and substantial construction; they sh desi aned in
ac%%rdance with the best nodern practlcey and shall be Suited

13



Downloaded from http://www.everyspec.com

M L- H 18766( NOr d)

In all respects Loperformthe functions intended in an effi-

cient manner. Punps shall be designed so that they will not emt
excessive noise, particularly if due to turbulence or cavitation
of the oil, to rapid change of speed or direction of the mnoving

parts of the punp, or to the working contacts of the noving parts
with each other or with the fixed parts of the punps. Unl ess

ot herwi se approved, hydraulic punps shall be self lubricating with
no provisions other than the circulating hydraulic fluid. The
punp shall not vibrate excessively under any conditions of opera-
tion at all speeds up to and including the rated speed. over -
pressure protection shall be provided on the discharge side of

all punps. The direction of rotation of each punp shall be
clearly indicated on the punp where it can be readily seen.

3.3.1.1 Power punps.. Power punps may be of the follow ng
types:
a Paral | el Piston Punps
b Radi al Pi ston Punps
c Vane Punps
d Gear Punps

The punps shall have no del eterious pulsation or variation In
delivery at constant pressure when operating at rated speed.

3.3.1.1.1 Pressure.- Unless otherw se specified, all power
punps shal |l be capable of continuous satisfactory operation at
a pressure of at least 1,000 pounds per square inch, \Wen re-
quired by the detail specification, piston type punps shall be
designed to be capable of operation at a pressure of at | east
2,500 Pounds per square inch.

3.3.1.1.2 Efficiency.- Punp efficiency (overall) at the speci-
fied pressure, nornmal operating speed and approximtely maxi mum
delivery rate shall be not |less than 60 percent, conputed as
fol | ows:
efficiency, %= 0.0583 p QH P. input In which
p = pressure psi)
Q = delivery (gallons per mnute)

An efficiency of 75 percent in lieu of 80 percept may be accept-
able for gear punmps, particularly if a reduction in noise is ob-
t ai ned. When a hydraulic punp and a hydraulic notor are used
together as a transm ssion, the overall efficiency will be stated
in the detail specification.
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3.3.1.1.3 Neutral interlock.- Electrical interlock swtches

shal | be furnished wth hydraulic punps of the variable dis-
charge type for the purpose of preventing the electric motors
fromstarting under load, and uncontrolled operation of the
associated drive equiprments. Normally the neutral interlock
switch shall be operated by the varia Ie_dlscharge st roki ng
mechanismin such a way that the switch is closed only when
the stroking mechanismis in, or very near, the neutral posi-
tion. Devices other than electrical swtches may be provided
to acconplish the Intent of this requirenent.

3.3.1.1.4 Stroking mechanism- The stroking mechani sm for
controlling the rate and direction of flow of tThe hydraulic
fluid between the variable discharge type hydraulic punp and
the hydraulic notor or cylinder, and thereby the speed and
direction of notion of the driven equipnent, shall be in ac-
cordance with the requirement of the detail specification.

3.3.1.2 Auxiliary punps.- Auxiliary punps may be used for
superchargi ng _or repreni shing systems, for control or servo
circuits, and as sunp punps and oscillator punps. Auxiliary
punps may normally operate at full capacity during the entire
time that the electric power notor is running at constant sPeed
;that Is, continuously in one direction). \WWen the volume o

luid delivered Is not required for control or supercharging
purposes, the fluid shall be by-passed through a relief valve
or its flow shall be reduced or |imted by other. hydraulic
mans . The rate of delivery and the working pressure of aux-
iliary punmps shall be determned by the designer of the hy-
draulic power equipment. The power inputs to auxiliary punps
shal |l be added to those of corresponding power punps in all
conputations of overall efficiency and no-load Input unless
ot herwi se specified. sunmp punps, when required, shall operate
when the hydraulic systemis cut in to return the hydrau IC
fluid to the tank. Sunp lines must be in the |owest portion
of the hydraulic units so that the hydraulic fluid cannot
enter any associated cable or other electrical conpartnent.

3.3.1.3 Lubrication punps.- Lubrication punps may be of
two types:

~(a) Uni-Directional Punps which deliver lubricant in one
direction only regardless of the direction of rotation of the
driven end. _ _ _ _
(b) Reversible Punps which reverse the direction of deliv-
ery of the lubricant with the reversal of direction of rota-
tion of the driven end.
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Gear-type and vane-type auxiliary punps nay be used for |ubri-
cation punps when they are driven continuously in one direction
at a uniform speed of rotation suitable to this type. Wrking
clearances for lubrication punps shall be suitable for the op-
erating tenperatures specified. The punps shall be self-primng
and shall function satisfactorily when operating at the designed
speed(s). The type of lubricant, the volunme delivered, the
working pressure, and the suction [ift of the pump will be stated
in the detail specification.

3.3.2 Hydraulic notors.- Hydraulic notors may vbe of the fol-
| owi ng types

Paral el Piston Mtors
Radi al Piston Mtors
CGear Modtors

a
b
c

Under constant pressure and with constant resistance, notors
shal | be designed to have substantially constant speed in all
positions of rotation. Unless otherw se specified, motors shal

e capabl e of continuous satisfactory operation at a pressure
droP of at |east 1,000 pounds per square inch. Wen required

by the detail specification, piston type nmotors shall be designed
to be capable of operation at a pressure drop of at |east 2,500
pounds per square inch. The motor capacities and efficiencies
shal | be those necessany to obtain the conbination. of torque and
speed required by the detail specification, when operated in com
bination with all other specified equi pment.

3.3,3 Hydraulic cylinders.- Hydraulic cylinders shall be of
the sinplest practicable design fo[.the wor ki ntended, consistent
with other pertinent criteria. Cylinders, pistons, and piston
rods shall be sufficiently hard and corrosion resistant to ensure
adequate service |ife. The surface finish of the cylinder bore
or the piston rod sliding past packings or seals (particularly
O-rings) shall be 15 micro inches RVS or less. Wen required
hydraul1c cylinders shall be provided with internal buffers to
decel erate the moving systens attached to the piston rods. Pro-
vision shall be made to clean externally sliding parts, such as
pi ston rods, b% nmeans of scrapers sinmlar to those in Specifi-
cation ML-S-5049, when these exposed surfaces are subject to
the accumulation of foreign particles. |f the piston rod remains
extended for long periods of tine, a felt w per shall be pro-
vided for the purpose of lubricating the piston rod. Mans shal
be PrOV|ded for maintaining a S%BPly of hydraulic fluid on the
felt, -without requiring disassemnly of the cylinder.
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Air vents, for removing traPped air, shall be provided at the
hi ghest point in the hydraulic cylinder in its final installed
osition, when required by the design of the hydraulic system
here practicable, a drain connection to the” tank shall he pro-
vided at the piston rod end of the cylinder to renove hydraulic

fluid | eakage past the piston rod main seal.

3.3.4 QI filters.- Gl filters shall be provided in all hy-
draulic systems. They shall filter all of the circulating fluid
in auxiliary punp and |ubrication pu&ﬁ circuits, preferably on
the discharge side of these punps. hen required by the detai
specification, filter units shall be installed in nultiple, so
that one unit can be removed for clean|ng while the other re-
mai ns operable. A selector valve shall be provided on each
multiple (duplex) filter hou5|n? to permt selection of flow of
fluid throug either or both filter elements. In the event that
nultiple filters are not required, suitable valves shall be in-
stalled to allow for opening and cleaning the filters wthout
draining the system _

Suitable reliet valves shall be provided to by-pass the hydrau-
lic fluid in event of excessive restriction to flow through the
filter elements. Al types of’ filter elements shall be renov-
able for service and inspection wthout disconnecting fittings
or disturbing the mountings. The degree of filtration (spacing
of the filter element) shall require approval by the Bureau of
Ordnance. O filters shall be inert to the hydraulic fluids.

3.3.4.1 Mcronic type filters.- Wen required by the detail
specificatiom,_mcronic type f1itters shall be provided in hydrau-
l1c systems to remove fromthe hydraulic fluid particles of for-
eign matter larger than 10 mcrons (0.00039-inch). In circuits
having a small rate of flow, mcronic type filters may be used
as full-flow units (that is, filtering all fluid discharged by
the punp) wthout requiring excess|ve_Y large filters, In ap-
plications using full-flow mcronic filters, means should be
provided to indicate either visually or electrically (when the
physical location of the filter unit is renote) excessive re-
striction to flow through the filter elenents.  For circuits In
which the rate of flowis large, nicronic type filters na% be
used in a by-pass arrangement so that only @ portion of the flow
inthe circuit will be filtered. Mcronic type filters used
in a by-pass arrangenment need not be installéd in nul1|BIe. M -
cronic type filters shall be in accordance with applliable por-
tions of Specification ML-F-5504.
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3.3.5 Relief valves.- Relief valves shall be provided to
rotect alT equipnent fromthe effects of excessive pressure.
elief valves shall be arranged so that their settings may be

adj usted In service, but so that the settings are not subject
to accidental change. In order to avoid unauthorized changes
in pressure settings, which may cause damage to the equi pment,
adj ustments which require changes in thickness of a spacer or,
shimw |l be acceptable. Al plungers, balls,pistons, etc., in
relief valves shall be accurately guided to prevent cocking and
bann1ng of the relief valve off its seat. o _

nl ess "ot herwi se specified in the detail specification, the
following relationship in pressure values shall be provided in
the design of relief valves.

Cracking pressure-91 percent (mnimum
Ful | -fl ow pressure-100 percent
Reseat pressure-82 percent (mninum

Hydraulic fluid vented by relief valves shall be returned to the
hydraul i c system

3.3.6 Punmp unloading devices.- Al hydraulic systems shal
be provided wth neans whereby the input to the hydraulic punp,
including associated auxiliaries required for its operation,
under “No-load” conditions (that is, when the punp 1s driven at
normal operating speed without causing useful work to be per-
formed by a hydraulic motor or cylinder), where the tenperature
of the hydraulic fluid is apPrOX|nater 120 degrees Fahrenheit,
shal | not exceed the value allowed by the detarl specification.
For variable discharge punps, the stroking nechan|sn1na¥ be re-
turned to neutral (thereby reducing the(Punp_d|scharge 0 zero)
for “No-load” conditions . For other hydraulic systens with con-
stant discharge punps, “No-load” conditions may be obtained by
various nethods such as:

a) By-passing the punp discharge to tank through the di-
rectiéngl gb#%rol galve &%Qﬁ this va?ve I's in the ne%tral posi -

' (b) Unloading the punp through an automatic regulator in
systenms w th accumul ators.

(1) For accumulators designed so that an externa
mechani cal indication of the anount of_I|%P|d in the accunu-
lator is provided (for exanple, 1n a piston and cylinder type,
the position of the piston rod indicates the anount of fluid
in the cylinder), the mechanical indication may be used to
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operate a directional control valve to connect the punp discharge
to either the ‘tank or the accunulator, depending upon the anount
of hydraulic fluid in the accunul ator.

_ (%g For accunulators of the diaphragm or bag types an
automatic préssure regulator may be used to clt-in or cut-out

%he punp delivery, depending upon the pressure in the accunul a-
ors .

3.3.6.1 pressure regulators (unloading valves).- Pressure
regulators are units Wi Ch relieve punps ifrom working pressure
| oads during the time that the hydraulic systemis between cut-
out and cut-in range by providing free flow of the hydraulic
fluid at low pressure through the punp delivery lines back to
the tank w thout relieving pressure fromthe working parts of
the hydraulic system The design and construction of pressure
regul ators shall be such that they will not be affected by back
pressure or pressure surges which mght tend to cause themto
operate or by-pass fluid in other than the intended manner or
to becone inoperative. Opening and closing of the pressure
regul ator shall be danped to the extent that harnful shock |oads
are elimnated The internal |eakage of the regulator shall be
as snmall as practicable and shall not be sufficient to affect
the operation of any unit of the hydraulic system

3.3.7 Directional control valves,- Wen specifically required
by the detait specification,_ directional control valves shall
be provided to govern the direction of flow of” hydraulic fluid
between the hydraulic punp and the hydraulic notor or cylinder.
Installation and design of directional control valves shall be
such that they will not be affected by back pressure, or pres-
sure surges, which mght tend to cause themto open or nove
fromtherr setting, or cause themto by-pass hydraulic fluid in
other than the intended manner. The design of "directional con-
trol valves shall be such as to offer a mnimmrestriction to
the flow of hydraulic fluid. Al ports on separately nounted
directional control valves shall be clearly marked to indicate
the proper connection to be made. Directional control valves,
in general, will be operated by any one or any conbination of
the foll owm ng nmethods:

a) Mnually.

~ (b) Mechanically or hydraulically (cans, springs, hy-
draulic pressure, etc.).

(c) Electrically (solenoid, notor).

For nanuallﬁ_operated directional control valves, the force re-
quired to shift the valve operating |ever shall not exceed 15
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pounds, unless otherwi se specified in the detail specification.
An instruction plate shall be mounted on each manually operated
directional control valve, near the operating lever. This plate
shal| identify the unit and Indicate the direction of notion for
act uati on.

3.3.8 Check valves.- The design of check valves shall be such
as to offer tThe smalTest practicable restriction to flow of the
hydraulic fluid. Al plungers, balls, pistons, etc., shall be ac-
curately %Ulded to prevent msalignment or chattering on their
seats . The direction of flow shall be clearly and permanently
indicated by arrows on the valve housing for 1ndividually houSed
units .

3.3.9 Accumul ators.- Hydraulic pressure accunmulators shall be
non-shattérable in accordance with Specification ML-C 15111,
The conpressed gas shall be separated from the hydraulic fluid

by either of two nethods:

ga; [japhra m or bag type separator
b) Piston type separator.

Standard gas charging and pressure gage connections shall be pro-
vided on all accunulators, ‘by neans of which the pressure in the
gas chanber may be read, and additonal conpressed gas may be ad-
mtted when necessary. For small accunulators where pernanent
attachnent of a pressure gage connection may not be practicable,
the pressure ﬂage connection may be included as part of a separ-
ate gas pre-charge gaging device or as part of the gas filling
connection. _ _ _

I'n detern1n|n% the capaC|t¥ of accumul ators, consideration shal
be given to the follow ng factors:

b) Ability to conplete a cycle in the event of electric
er-failure, in order-to obtain a safe condition for all as-
soci ated equi pment. o _ _
Effects of tenperature variations (ambient air tenpera-

C
tyre,gh%draullc fluid tenmperature, and the conpressed gas tenper-
ature.

ga Efficient duty cycle for the hydraulic system
ower -

A manual | y-operated valve shall be installed between the accunu-
| ator and the hydraulic systemto permt the accumul ator pressure
to be shut off fromthe hydraulic system For ﬁlston type accunu-
lators, this valve will normally be closed br_t e operator, when
the accumulator is fully charged with hydraulic fluid, before the

hydraulic punp drive motor is-de-energized. This will help reduce
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| eakage of the conpressed gas from the accumul ator gas chanber.
A manual Iy operated valve shall be provided in the hydraulic
sxsten1to permt release of the fluid pressure to the tank.
This is required to permt checklnP of the gas pressure in the
accumul ator.  Each accumul ator shall be provided with a perna-
nently legible attached warning:

“RELEASE FLUI D PRESSURE BEFORE DI SCONNECTI NG PRESSURE LI NE.

RELEASE GAS AND FLUI D PRESSURE BEFORE DI SASSEMBLI NG STORING OR
SHI PPI NG ACCUMULATCR. ™

A warning plate shall be attached to the conpressed gas filling
attachment (or to any gas filling valve which is provided as
part of the accunulator) cautioning the operator to admt com
pressed gas very slowy. Gas filling valves shall be of a slow
opening type. These precautions are required to prevent auto-
ignition (diesel action) of the hydraulic fluid when conpressed
arr is added to the accunul ator.

0 3.3.9.1 Diaphragm and bag type accunulators.- Conpressed
nitrogen onl'y shallT be used in daphragm and bag type accumul a-
tors in order to prevent possible auto-ignition of the hydrau-
lic fluid in the event of puncture or failure of the separator.
Compressed air may be used in case of emergency when conpressed
nitrogen is not available, but should be replaced by nitrogen at

e AnMmlIdaadt ArAneInd vy N+ e e
v €al'liclov PPOTTUNnLTY Liapnragn and

et 3¢ . b= v
shall be designed to prevent extrusion of the diaphragm and bag
through the fluid port. The separators shall be designed to
have a m ninum of stretch during operation. The separators shal
be capable of 1,000,000 cycles of operation, of which 100, 000
cycles shall be between zero 80unds Per square inch and maxi mum
pressure.  The remaining 900,000 cycles shall occur between the
rated cut-in and cut-out pressures, controlled by an unloading
valve . The separators of diaphragm and bag type accumulators
shal | be capable of meeting the physical propérty tests of Speci-
fication ML-A-5498, except that hydraulic fluid conformng to
Specification 51 F 21 may be substituted for fluid conformng
to Specification ML-0O5606, and the mninum tenperature for
the bending test may be mnus 20 degrees Fahrenheit instead of
mnus 65 degrees Fahrenheit. However, the separator shall not
be damaged by storage at mnus 80 degrees Fahrenheit. Unless
ot herwi se approved, cleaning and coating of internal surfaces
of dlaphra?n1and bag t%ge accumul ators shall be in accordance
with Speciftication ML-C 15111, except as foll ows:

haor tvrna ansciimulatara
o] 9 e accumulators

- (a) Use only zinc chromate priner In accordance wth
Specification M L-P-6889.

(b) Coat threads in neck with corrosion preventive in
accordance with Specification ML-C 16173.
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3.3.9.2 Piston type accupulators.- Either conpressed air .
or conpressed nitrogen (preferably the latter, if available in
sufficient quantity nmay be used in piston type accumul ators.

Al though a limted anount of thrauI|c fluid on the cylinder
walls I's nornally exposed to the conPressed gas as the piston
reciprocates In the cylinder, such fluid, inaddition to the
fluid which may |eak past the piston packing, may eventually
collect in the air filling passages. To prevent auto-ignition,
rolls of copper screens, which absorb heat from the inconing
air shock wave, should be placed In the air ?assages. Pro-
visions shall be made for draining hydraulic fluid and water
fromthe conpressed gas chanber. Drainage provisions shoul d
be Installed so that draining may be acconplished w thout re-
moving the accumul ator fromits installed position. \Wen re-
quired by the design and installation provision shall be made
{0{ venting air fromthe hydraulic flurd chamber of the accunu-

ator.
To prevent corrosion inside of piston type accunulators due to
the action of the high pressure air, noisture which may be in-
troduced with the air, and the hydraulic fluid, the follow ng
precautions shall be taken:

~The interior surfaces of the conpressed gas chanber shall be
tinned. After these surfaces have been thoroughly cleaned and
pi ckled, they shall be subjected to the action of zinc chloride-
anmoni um chloride (70-30) flux, followed by flooding with nolten
solder (50 tin, 50 lead) while the tenmperature of the forging
IS between 425 degrees Fahrenheit and 440 degrees Farenheit.
The tinned surfaces shall be allowed to cool w thout any rubbing
or W ping which mght reduce the thickness of the coatln%. Any
ot her t|nn|n3 process proposed will require approval by the
Bureau of Ordnance. _ _

~The Interior surface of the hydraulic fluid chanber shall con-
sist of a corrosion resistant |iner such as bronze or monel
metal. The piston surface shall be of a type to resist galling
(s§|2|ng) with the material of the internal surface of the cyl-
i nder.

3.3.10 Tanks.- Containers of hydraulic fluid in a hydraulic
system (including “supply”, “expansion”, “surge”, or"auxiliary"
tanks or “lubrication” oll reservoirs) are subject to the fol-
| owi ng requirenents:

3.3.10.1 Nunmber and capacity.- Unless otherw se specified,
or allowed, no tank shalT Service nore than one systeny but a
s¥sten1naY require nmore than one tank, due to the conditions
of installation gas when space In a given location is restricted)
or to the type of equi pnent proposed (as when necessary to pre-
vent the formation of air pockets in any part of the systemto
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al | ow space for expansion and “nake-up” fluid when main reser-
voirs are normally conmpletely fllled or to Insure the Inmersion
of a unit nounted higher than the main reservoir when such unit
requires imrersion). The total capacity of a systemto contain
hydraulic fluid shal|l be sufficient to neet all test require-.
ments (unless specifically excepted) of the detail specification.
|f a given systemis expected by a bidder to require a greater
fluid capacity than is provided by the draw ngs or sketches ref-
erenced 1n the detail specification, the additional capacity
consi dered necessary shall be stated in the bid.

03.3.10.2 Lubrication oil reservoirs.- Separate |ubrication
oi | reservoi s shalT be provided when specifically required by
the detail specification.

3.3.10.3 Material and construction.- Tanks nay be ox" non-
ferrous materials or of galvani zed Steel construction, If
the tank is to be fabricated, the process shall be subject to
the approval of the Bureau of Ordnance. _
Suitable paint coatings on tanks may be used for corrosion
protection, subject to the approval of the Bureau of O dnance.

3.3.10.4 Filling and draining.- See paragraph 3.2.23 of this
speci fication. _ _ o _
Each tank shall be fitted with a neans for indicating the |evel
of the fluid within, at least to the extent of show ng whet her
or not the fluid is being maintained at the proper level. VIs-
ual lTiquid level indicators are considered desirable, provided
that they are denonstrably visible and reliable under all nornal
operating conditions, and that they are sc constructed that their
|njurY cannot result in serious loss of fluid fromthe system
" filling connections on tanks are located close to the over-
head structure, the pro?osed method of filling will require
approval by the Bureau of’ Ordnance. Each tank shall be fitted
wth a drain plug which will permt conplete draining of al
the fluid in thetank.
An instruction plate shall be attached to the tank near the

filling connection, and so located as to be easily readable.
This plate shall contain sinple and conplete instructions

{pr filling and shall include at least the follow ng informa-
i on.

a) Total fluid capacity of the system
bé Tank capacity (to normal level in tank) |
"c) Specification of hydraulic fluid(s). o
- (d) Position of operating cylinders during filling (when
this wll Influence the proper filling of the tank).
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dered necessary,

e) Any other special instructions consider _
[ling to Indicated

inc”uéing condition of accumulators when fi
evel .

3.3.10.5 Access.- \Wen anY operating nmechani sns such as
punps, valve-. , are nounted within a tank in such a way as
not to be readily renovable therefrom the tank shall have prop-
erly covered hand holes to PfOVIde adequate access for the iIn-
spection and adj ustment of the mechani sm nounted within.

Unl ess otherwise required by the detail specification, it shal
be possible to adjust any relief valves mounted within tanks wth-
out requiring renoval of "the hydraulic fluid fromthe tank. This
may be acconplished either by nounting the relief valve adjustnment
el enent above the highest level of the fluid (and by providing a
sui tabl e access opening for this adjustnent%, or by providing an
adjust|BP means on the outside surface of the tank. Anple and

e

?ccEssi provisions shall be made for conplete cleaning of the
ank.
3.3.10.6 Settling basin and oil screen.- If filters are not

provided in the n%draullc System a settling basin with a renov-
able oil screen shall be provided in the bottom of the expansion
tank to pernit netal particles, sludge, etc., to be separated
fromthe fluid. The screen shall be |ocated so that the hydrau-
lic fluid flowng Into the tank Basses through it at a relatively
| ow velocity. Provision shall be nmade for renoving the screen
for cleaning without [oss of’ the fluid in the tank

A baffle or set of baffles shall be provided in tanks where
necessary to Preyent surging of fluid or to prevent foamng or
vortexing of tfluid as it enters the tank fromthe return |ine.
The baffles should be designed to prevent direct internal flow
fromthe returning inlet to the outlet to the other conponents
of the system

3.3.10.7 Venting of tanks.- Tanks containing conbustible
fluids shall "be provided wit h adequate venting for relief of ex-
cessive internal pressure In the tanks which may occur as a re-
sul't of being subjected to external fire. For tanks having a
test pressure of 5 pounds per square inch above atnosphere pres-
sure, the follow ng venting areas are required:
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Tank Capacity Required Total Venting Nominal |IPS Vent Wich
Area Provi des Required Area
Gal | ons Square Inches | nches
10 to 20 0.53 34
20 to 50 0. 86 1
50 to 100 1. 50 1-1/4
100 to 200 2.04 1-1/2
200 to 500 3.35 2
500 to 1000 4.79 2-1/2
1000 to 2000 7.39 3
In the a?plication of the requirenment for the above venting areas,
'udgenen may be exercised in certain cases. \Were a tank is so
ocated that its external surface will not be exposed directly to
the flame of a fire, smaller vents nay be adequate. In sone ex-
treme Instances, deviations from the ‘above venting requirements

may be required because of space, accessibility, or other con-
derations. Requests for such deviations should be submtted
0 the Bureau of Ordnance for approval.

3.3.11 Pressure gages.- \Wen required by the detail specifi-
cation, pressure gageS shall be furnished wth the hydraulic
equi prent to indicate the system main pressure, fluid and gas

| u
ressure In the ac | at or, il , et
Br &33LT € gages s afyn%e 0 thguéh*é?§yt98gp p&?%%%h?% g%g% danp-

eners shall be used where necessary.

3.3.12 Piping and fittings.- The contractor furnishing the
hﬁdraul[c equi pnent shalT also furnish all integral piping and
those pipe fittings (flanges) which are directly attached to the
equi pnent furnished by the contractor. Piping and fittings shall
be in accordance with Standard NAVORD OSTD 63." \Wherever practi-
cable the piping shall be arranged with the m ninum nunber of

oints necessary to insure that each separately nounted hydrau-

I c conponent can be renpved w thout disturbin an% ot her “com
ponent . The use of straight pipe lines instalTed between two
rigid connections shall be avoided wherever possible. \Were
such straight lines are necessary, provisions shall be made in
the mounting of the units or inthe rigid connections to insure
that no excessive strains will be applied to the tubing and fit-
tings . Al piping, fittings, fluid passages, cored holes, or
drilled holes must be free of burrs, or foreign matter which
n1ght cause damage to any hydraulic unit or contam nation of the
hydraulic fluid. =~ Sharp edges shall be renmoved whenever they ad-
versely affect the flow of hydraulic fluid.
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3.3.12. 1 Pipe supgorts.- Except as otherw se approved, all
hydraul i ¢ piprng sha € adequately supported to prevent excessive
vibration and resultant fatigue failure. Provisions shall be nmade
for change in pipe length resulting from contraction and expansion.
Supports shall be placed as close to bends as possible to mnimze
overhang of the pipe.

3.3.12.2 Swivel joints.- |n parts of-hydraulic systens where

relative notiOm exiSrS between two points, “suitable swivel joints
may be used If applicable. The swivel joint shal| be designed so
that tenperature extrenes or heavy radial loads wll not force the
!O|nt out of alignment or tighten the packing to the point where
he joint will not turn freel'y. The packing for the swivel joint
shal [ be designed to provide a seal wnen initially assenbled, and

i nt er nal gressure'|n the swivel joint shall increase the sealing
action. The packln? shal | also prevent |eakage of air into the
swivel joint where the internal pressure Is bel ow atrmospheric pres-

sure.

3.3.12,3 Internal cleanliness.- Al piping which has been heated
for bending, “Wwelding or brazing, shall be cleaned by |ck||n?L W I e-
iC
e

brushing, washing and proper drying in accordance with Specification
ML-C17795. This cleaning is to done by the party performng
the bending, welding, or brazing. However, all piping shall be ex-
?n1ned and, if necessary, recleaned imediately prior to installa-
ion.

3.3.13 Flexible hose.- Flexible hose, when used in hydraulic
systens, shalT be in accordance wth Specification ML-H5511.

3.3.14 Vernanshig The worknmanship shal |l be such as to neet
all the requirenents of the specifications and draw ngs.

3.4 Data requirenents. -

3.4.1 Information with bids shall include the follow ng

3.4.1.1 Qutline draw ngs show ng the overall and principal di-
nensions of the entire equipment. ~ Wherever proper operation of
the contractor - furnished equipnent is to be contingent upon the
use of any particular design or arrangement of an% Governnent -
fugnashed unit, such design or arrangenent is to be clearly indi-
cated.

3.4.1.2 Guaranteed maxi mum total weight,
fluid . The approximte quantity of hydraulic f
the system shall be stated.

wi thout hydraulic
luid required for
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3.4.1.3 Description, schematic diagrams, specifications, and
drawings in sufficient detail to explain clearly and conpletely
the operation and adjustment of the proposed equipment in con-
junction with the Government - furnished equi pment.

3.4.1.4 Curves of estimated m ni num performance, as my be
required by the detail specification.

3.4.1.5 Pressures required to neet the specified operating
condi tions .

0 3.4.1.6 A statenent of the maximum tenperature of the hydrau-
%|cth%|d at which the hydraulic equipnent will operate satis-
actorily.

3.4.1.7 A statement of the ability of the proposed hydraulic
equi pment to operate satisfactorily ‘under the conditionsS and
| oads stated in the detail specification when using a hydraulic
fluid which neets the requirements of Specification 51 F 21,
or in the case of lubricating punps, the appropriate |ubricant
specified in the detail specification.

3.4.1.8 A statement of the capacity of the tank which wll
meet the requirenents of the detail Specification wthout
causing the tenperature of the hydraulic fluid to rise above
the value stated in response to paragraph 3.4.1.6 when the
anbient tenmperature is 110 degrees Fahrenheit.

3.4.1.9 A statement of the rated continuous and overl oad
Pressures of the hydraulic punp, and the maxi num delivery of
he hydraulic punp at these pressures.

3.4.1.10 A detailed description of any neans proposed to re-
duce the transm ssion of noise and vibration.

3.4.1.11 A statenent setting forth in detail any exceptions
which are being taken to the detail specification, together
with a conplete description of any proposed substitutions.

3.4.1.12 A list of additional conponents which are considered
necessary for the proper operation of the proposed equipnment In
accordance with the detail specification, but which are not
definitely covered therein.

3.4.1.13 Alist of the parts of the proposed equi pment which
are of types that have previously denmonstrated their suitability
for service use by being subjected to performance tests by the
Bureau of Ordnance.
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3.4.2 Drawings for design approval.- Draw ngs for design
approval , “in accordance with Publication OP 400, are required
unl ess otherwi se specified. Al drawi ngs for design approval
shal| be submtted at one time in order that Intelligent action
may be t aken on each drawing. The contractor may make partia
subm ssi on of such drawings only with the specifi ¢ approval, In
advance, of the Bureau of Ordnance.

3,4.2.1 Schematic diagranms.- Drawings for design approva
shal | include schematic D agrans showing the action of all com
ponent parts of the equipnment In each of the various phases of
operation, and indicating the pressure and djrections of flow
of fluids and the relative speeds and directions of rotation of
all gears and shafts, together with a conplete description of the
operation of the equipment.

3.4.3 Instructions for installation.- Advance instructions
for instalTation, in suffi cient detail to explain clearly the
installation and-adjustment of all parts, shall acconpany each
shi pment of hydraulic equipment, or shall be forwarded at the
same tinme, under separate cover, to the same destination as the
shipment.  These instructions need not be in the final formre-
quired in the ordnance panphlet for the equipnent, but shall be
sufficiently conplete for the purpose intended. Four copies of
%he |nstrgct|ons for installation shall acconpany the draw ngs

or record.

3.4.4 Drawings for record.- Drawings, in accordance with
Publ i cation OP o0 and Stmdard NAVORD OSTD 599, are required
unl ess ot herw se specified.

3.4.5 Odnance panphlet.- An ordnance panphlet, covering the
hydraul i ¢ sxstenl shalT_Dbe furnished by the contractor in accord-
anice with Publication OP 1 if required by the detail specifica-
tion or contract. The ordnance panphlet "shall contain a conpre-
hensive section on all safety precautions, and a check off |ist
on operating and maintenance” practices required to ensure safety
of the system

3.4.6 Spare parts, tools, and accessories.- Lists of recom
nended spare parts, tools, and accessories shall be prepared in
accordance with Publication NAVORD OD 8999.

3.4.7 Ordnance classification of defects.- If required. by
the detai |~ Specificati on coniract, an or dnance classification of
defects (OCD) shall be furnished by the contractor In accordance
with Standard NAVORD OSTD 78.
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4. QUALITY ASSURANCE PROVI SI ONS AND TEST PROCEDURES

4.1 Ceneral.- Inspection and tests will be broadly divided
into naMUTacturer's shop tests and Bureau of Ordnance tests.
(See Publication OP 400). Manufacturer's shop tests are fur-
ther subdivided into “type” tests and “routine” tests. The
“type” tests are a conplete series of tests to-determne com
pl1ance of the design with the applicable ~pec~f~cation re-
quirements, and are normally conducted on the first, or one

of the first, units produced. The "routine" tests are a lim
ited series of tests to determne whether the subsequent units
produced are satisfactory. The detail specification will indi-

cate which tests are “type” and which are “routine’

4,2 Manufacturer's shop tests.- Mnufacturer's shop tests
as follows, unless of herw Se specified, or as may be further speci-
fied in the detail specification, shall be conducted at the
contractor’s plant, In the presence of the Governnent |nspector
or his representative. The contractor shall supply all materials,
equi prment, and Personnel necessary for the performance of the
tests, unless otherw se specified.

4.2.1 Test reports.- Detailed records of the tests, clearly
| ndi cating quantiti es nmeasured and units of measurenent, shal
be kept on suitable typed or printed test sheets furn]shed by
the contractor, in the formof ordnance data publications (NAV-
ORD D) as specified in Publication OP 1. Copies of the test
reports shall be furnished as follows at, or before, the tine
of delivery of the equipnent. The Governnent inspection shall
retain the original ?naster) copy of the report, unless other-
wi se specified

4.2.1.1 Type test report distribution.- D stribution shal
be as foll ows:

Bureau of Ordnance .....c.e.itieianneisenanas 2 copies
Naval Gun ractory, Washington, D.C.......ceuiiivieennnn.
.................. 1 reproducible copy plus 1 copy
Supply Officer or Naval Inspector of Ordnance at each
point of delivery, for equipment to be delivered at that

point:

For the use of the installing agenty ..c¢eceeveeee 1l copy
For each shlp receiving equipment ............ «.. L+ CODPY
For spare equipment ......cciiiiimenieni e, 1 copy
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4.2.1.2 Routine test reports.- Routine test reports of each
equi pnent are to be retained by the Government inspector, unless
otherw se specified. One copy of each ordnance data (NAVORD QD)
publication, in reproducible form summarizing the routine tests
of hydraulic equipment furnished under each contract shall be
forwarded to the Bureau of Ordnance. The summary shall list for
each routine test required by the detail sPeC|f|cat|on only the
hi ghest and | owest values found in all of the routine test re-
ports for each type of hydraulic equipnent.

4,2,2 Ceneral examination.- Each hydraulic system and unit
thereof shalT De carefulTy examned to determ ne confornmance
with the detail specification with respect to the required draw
ings, materials, workmanship, protective coatings, finish, and all

otder requi rements not specifically called for under the test pro-
cedures .

4.2.3 Hydrostatic tests.- Unless otherw se specified, all hy-
draulic equipnents subject to working pressure shall be subjected
to a hydrostatic pressure equal to two tines the maxinum required
relief valve_settlnP_or 1,000 pounds per square inch above the
maxi mum required relief valve setting, whichever is the smaller
value for that part of the system for a period of at least 10
mnutes. No part shall show any sign of unacceptable externa
| eakage, failure, malfunction, or take an Pernanent set durln?
this test It shall be permssible dur|ng he hydraulic test to
utilize external or internal stops, locks, or other means to pre-
vent notion of or damage to valves, pistons, or other parts.

4.2.3.1 Hydrostatic test of tanks.- Tanks, which normally
operate at approxi mately atmospheric pressure, shall be subjected
to an internal pressure of 5 pounds per square inch in excess of
t he maxi mum operating pressure for a period of at |least 10 mn-
utes . Pressure surges during operation shall be taken into_con-
sideration in determning the maxi num operating pressure. The
tanks shall show no sign of |eakage during, or permanent deforna-
tion after, the test.

4.2.3.2 Subnergence test.-  Tests shall be conducted to de-
termne conpliance wth the requirement of paragraph 3.2.18.

4.2.4 Performance tests.- Each hydraulic system shall be sub-
jetted to performance tests, including the fol OMAn?_IESIS, whi ch
Wil , in general, be designated in the detail specification as
“type” or “routine” tests. The hydraulic punp need not be driven
during these tests by the electric notor intended for final in-
stallation, unless specifically required.
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On all perfornmance tests, the pertinent data shall be nea-
sured and recorded at the begmmngri mddl e, and end of’ the
tests , and at suitable intervals throughout the test. _

The size and length of p|p|nP shoul d be comparable to that in-
tended for the shipboard I nstallation.

4.2.4.1 Power and efficiency.- Power and efficiency tests
shal | be performed in accordance with the requirenents of the
detail specification. During the tests, the arrangenent and
adj ustment of all equi pment undergoing test shall Dbe the same
as for service Installation, unless otherw se specified or
allowed. Cyclic controls causing internittent notion may be
removed during this test.

4.2.4.2 Tenperature rise.- A duty cycle will be specified in
the detail Specification for the tenperature rise test. The tem
perature rise at the hottest part of the hydraulic sytem shall
not be greater than the value obtained by subtracting 110 de-
grees Fahrenheit (the maxinmum required anbient tenperature for
satisfactory operation) from the maxi num allowable hydraulic
fluid temperature furnished by the contractor in response to
paragraph- 3.4.1 .6.

~4.2.4.3 No-load power loss.- Wth the punp being driven at
its nornal oOperaf ing Speed,but with the punp unloading device
functioning so that no useful” work is being perforned, a test
shall be performed to denonstrate that the overall No-Load
Power Loss does not exceed that allowed by the detail specifi-
cations, when the tenmperature of the hydraulic fluid is approx-
imately 120 degrees Fahrenheit.

4.2.4.4 Noise and vibration.- Noise and vibration shall be
noted durind alT_ eSS . EXCeSsive noise or vibration shall be
cause for rejection of the equipment.

4.2.4.5 Slow speed test. - The following slow speed test wll
nornall¥ be"TequiTed only for hydraulic equlpnent ich is in-
tended Tor operation of fraining and elevating gears. Wth the

hydraul i ¢ Punp being driven at normal operating speed and with
the hydraulic motor output shaft delivering the torque specified
In the detail specification, the maximum variations of the tine
of quarter turns of the output shaft, at an intended speed of
one revol ution per mnute (in each direction), shal | not exceed
20 percent of the average value. If no torque is specified, it
shall be apprOX|nateIY equal to that devel oped by a hydraulic
fluid pressure equal to 1/2 of the relief valve pressure set-
ting | ~ This test shall be conducted starting with the hydraulic
fluid at about room tenperature and then shall be repeated with
the hydraulic fluid at the maxinmum tenperature reached during the
power arm efficiency test of paragraph 4.2.4.1
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4.2.4.6 Lubrication tests.- Lubrication of variable-discharge
hydraul i c punps shalT Dbe investigated by the performnce of the
following test, with a head of hydraulic fluid on the punp not
exceeding the static head of the final Installation, except that
I f supercharging means will be used In service, the punps shal
be simlarly operated during the tests:

a)e TeheOI Punmp ushra]ll h téerrot at ed Zcoent} ngousl ySaE ?oronBIL 8p§rat| ng

(b) The punp shall be rotated at normal operating speed under
“zero-stroke” for a total elapsed tine of 50 hours ‘during which,
at 10 mnute intervals, the stroking mechani sm shall be noved
rapidly through a conplete cycle (that is, fromneutral to the
extrene position in one direction, then to the extreme position
in the reverse direction, and finally to neutrab). During these
tests there shall be no indications as evidenced by narked changes
I n power consunption, noise, or otherw se, that the punp is being
excessively worn or poorly [ ubri cat ed.

4.2.4.7 Leakage tests.- The followi ng tests shall be conducted
with hydraulTc TTurds conformng to Specification 51 F 21 at a
tenperature not |ess than 120 degrees Fahrenheit.

4.2.4.7.1 External |eakage.- External |eakage shall be nea-
sured during The Endurance Tlests of paragraphs 4.2.4.9.1 and
4.2.4.9.2.  The Ieaka%e of hydraulic¢ fluid shall not exceed 5
cubi ¢ centimeter per hour of operation for power transm ssion

units or per 1,000 cycles for cyclic equipnent.

4.2.4.7.2 Internal |eakage.- Variable speed hydraulic power
transm ssion GQUIannt shalT be tested for iInternal |eakage by
| ocking the hydraulic motor shaft (In its nost |eaky position)
to prevent rotation. Wth the punp rotating at rated speed,
measure the novenent of the stroking mechanism fromthe neutral
position necessary to develop hydraulic pressures of 60 percent
and 100 percent of the maxinum continuous rated working pressure
stated in response to ﬁaragraph 3.4.1.9. Measurenents shall be
made on each side of the neutral position. Relief valves may
be rendered inoperative if required for this test.

To determne the dynan1c | eakage characteristics of the hy-
draulic motor, the stroking mechanism shall be held at an angle
whi ch produces approxinmately 40 revol utions per mnute of the
hydraulic notor shaft under no load. Readings of hydraulic
mot or speed versus differential pressure drop across the notor
shall be taken at 25, 200, 400, 600, 800 and 1,000 pounds per
square inch, first in one direction and then in the other. Re-
li'ef valves may be rendered inoperative for this test.
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4.2.4.8 Low tenperature test.- The hydraulic system shall
be tested t0 demonsiraie its ability to start and to operate
continuously (but not necessarily at the required speed and
eff|C|engY) at the mninum anbient tenperature prescribed In
the detail specifications, wthout overloading or stalling the
electric motor. The punp shall be driven by the electric notor
Intended for final installation.

If the contractor has no facilities for |ow tenperature tests,
arrangenents may be made for conducting this test at a CGovern-
ment laboratory. The information furnished with the bid should
i ndi cate whether or not the bidder desires to make speci al
arrangenents for this test.

4.2.4.9 Endurance test.- Each type of hydraulic system shall
be subjected To endurance tests as described in the detail SPECI-
fication. In general, the endurance tests will Include the tol-
Iomnn% requi rements, with the hydraulic fluid tenperature not
| ess than 120 degrees Fahrenheit. The hydraulic system shall
oPerate satisfactorily at the end of the tests, with no failure
of parts and no excessive wear during the tests.

4,2.4.9.1 Variable speed power transm ssions.- The stroking
nechani sm of The hydrauli ¢ punp shal T be control led by suitable
means to oscillate with approxinately sinple harnonic notion
about the neutral position of the stroking nechanism The anp-
litude of this motion shall be 9/10 of the full speed displace-
ment of the stroking nechanism The period of oscillation, un-
| ess otherwi se specified In the detail specification, shall be
2 seconds (on large units the period may be 4 seconds). The
hydraulic notor shall be connected to a flywheel of such nonent
of inertial to produce pressures equal to the maxi mum rated
pressure. This test shall continue for 500 hours.

4.2.4.9.2 Cyclic equipnent.- Unless otherw se stated in the
detail specification, cyclic equipment, such as hoists, gun
| oadi ng_mechani sms, etc., shall be operated at normal cgcl|c
rate, Simulating possible extreme conditions which may be en-
countered in service, for at least 50,000 cycles.

4,2.4.9.3 Accumul ators.- Each type of accunulator using a
di aphragm or bag Separator, Wth the associated unl oading,
rel1ef and check valves shall be operated for 1,000,000 cycles.
During this test, the nunmber of cycles in which the accunul ator
fluid pressure I's reduced to zero pounds per square inch shal
be 100,000 cycles. The remaining 900,000 cycles In which normal
cycling between normal cut-in and cut-out pressures occurs shall
be controlled by the unloading val ve.
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04.2.4.10 Jam test. - Wenever required by the detail specifica-
tion, It shal De denonstrated that no part of the equipnment will
be damaged if each operating unit of the hydraulic system|s stoP-
ed or held securely In any position of the stroke (or motion) o
he ﬂn|t, and the appropriate controls are positioned to nove the
units

4.2.4.11 Malfunction tests.- A series of control operations
shal | be performed, i1ncluding any possible Inadvertent or unin-
tended operations, to determne any mal functioning which could
be encount ered.

4.2.4.12 Energency operation.- Al enmergency provisions in
the hydrauI|E‘§§%rém Shal T be operated to deternmine their ade-
quacy .

4.2.4.13 Shock and vibration.- Each type of hydraulic equip-
ment shall be Tested in accordance with Specification ML-S90
When applicable, the detail specification will prescribe the re-
quired vibration tests. Unless otherwi se specitfied in the detai
specification, the vibration tests shall be conducted In accord-
ance with Specification ML-T-17113. If the contractor has no
facilities for conducting these tests, arrangements may be nade
for their conpletion at a Government *facility.

4.2.4.14 -War.- Each equipment submitted to type tests shal
afterward be disassenbled and Inspected for wear. Any wear con-
sidered excessive shall be reported to the Bureau of Ordnance
it may cause the worn unit or the entire equipnment to be rejected.
After conpletion of tYpe tests and before delivery of the equip-
ment, worn parts shall be replaced as required by the inspector,
and the equipnent shall be subjected to routine tests.

4.3 Service tests.- Service tests, as required bK the detail
specifitati on, will be perforned after delivery of the equip-

mnt .  Any test required to be performed as a manufacturer’s

shop test” may be repeated as a service test, and when so repeated,
the service test results shall be considered conclusive. rng
service tests, all valves and other adjustable nechanism of the
hydraulic system shall be at the same condition of adjustnent
wth which the GQUIFnEnt passed the manufacturer’s shop tests.
The contractor shall have the privilege of witnessing the service
tests throu%h representatives whose appointment for such purpose
shall be subject to approval of the Bureau of O dnance. .

Service tests may be sub-divided Into “type tests” which are
to be perforned upon representative equipnments, and “routine tests”
which are to be performed upon each equipnent as delivered; but
any “type test” nﬁ¥ be performed as a "routine test” upon any
equi pment del i ver ed.
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“Wien so specified, acceptance of an equipnent will be con-
tingent upon Its performance during service tests. \Wen not
otherw se specified, the replacement or repair of parts or
units shown to be defective by service tests |Is covered by
the contractor’®guarantee.

5. PREPARATION FOR DELI VERY

5.1 General .- Because of variations in size, shape and
wei ght hydraulic units, the follow ng methods of preserva-
tion, packaging and packing naTy not be practicable for all
Barts of hydraulic systens. he contractor shall submt for
ureau of Ordnance approval any proposals for alternative meth-
ods considered nore applicable or desirable.

5.2 Preservation.- Unless otherw se specified or approved,
hydraul i'c equipment shall be cleaned internally and conpl etelg
filled with hydraulic fluid conformng to Specification 51 F 23,
and then conpletely sealed with suitable closures. \Wen ship-
ment of a filled systemis not practicable, thin film protec-
tion of Internal surfaces in accordance with Specification M L-
C 16173, Gade 2 is acceptable. o

Al'l pipe flanges shal| be sealed for shipping purposes by
plates extending over the entire flange area instead of by discs
centered in the gasket area. Piston rods shall be placed In a
retracted position and the remaining exposed surface shall be
coated with rust-preventative conpound conformng to Specifica-
tion ML-C 16173, Gade 2. The piston rods shall then be com
pletely vvraprd with nol dable Gade C paf)er confirmng to Spec-
Ification JAN-B-121. Exterior bare netal surfaces shall be
protected from corrosion b}/ coating with Conpound conform ng
to Specification ML-C 16173, Gade 2, when the equipment wl|
be boxed and stored indoors. For exterior bare netal surfaces
on equi P]ment which may be stored outdoors in an unboxed condi -
tion, these surfaces shall be coated with gun slushing conpound
conformng to Specification 14 C 8. Projecting parts, such as
drive shafts, shall be covered with a suitable protective cover
to prevent possible nmechanical damage. Preservation of spare
parts shall be in accordance with instructions furnished by the
Ordnance Supply Ofice.

- 5.3 Packagi ng.- Each hydraulic unit, unless otherw se spec-
| fied or approved, shall be wapped in greaseproof paper Specif-

i cation JAI\E3 B-121 G ade A and sealed with tape, Specification
JAN-P-127.  For overseas packaging, the wapped equi pnent shall
be cushioned and packaged in a paperboard box conformng to
Specification JAN-P-120 or JAN-P-133 or a fiberboard box con-
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formng to Specification JAN-P-108. For domestic packaging, the
followng Specifications apply: LLL-B-631, LLL-B-636, and PPP-B-
676. For heavy equi pment wooden boxes in accordance with Speci-
fication PPP-B-601 or NN-B-621, may be required to provide ade-
quate protection.

5.3.1 Weight limtations.- Unless the weight of a single item
exceeds tne_mel?nt Tmtations specified herein, the gross wei ght
of an individual shipping container shall not exceed 200 pounds
for domestic shipnment and 150 pounds for overseas shipment.  For
fiberboard boxes the gross limtation shall not exceed the weight
shown on the box maker's certificate. \Were weight limtations
shown on the box maker's certificate exceed those shown in the
aﬁp};cablf box specification, the |imtations of the specification
shal | apply.

5.4 Packing,- Unless otherwi se specified, all itens shall re-
cei ve domesti ¢ packing. Each container shall be designed to en-
close the contents’in a snug, tight fitting manner

5.4.1 Donestic packing.- Unless otherw se specified, Interior
packages shalT be packed in substantial containers so constructed
as to insure acceptance by common or other carrier for safe trans-

ortation at the lowest rate to the point of delivery. Wen fiber-

PPeLled PONP i BRPbAAPS Ral Sg 3%Hul PER"t SO BF"SY8 PBahas S 2
nore. Containers shall be able to withstand storage, rehandling
and reshipment without the necessity of repacking.

5.4.2 Overseas packing.- Unless otherw se specified, for over-
seas packing the rnterror containers shall be packed in an ex-
terior shipping container in accordance wth Specification PPP-
B-601 or JAN-P-106. Al plywood, when used, shall conformto
Specification NN-P-515 Type | or Il, Cass 2. Each exterior
contai ner shall be furnished with a sealed case |iner fabricated
frombarrier material meeting the requirenments of Specification
JAN-P-125. Al seans and closures of the case liner shall be
sealed with adhesive in accordance with Specification ML-A-140

5.5 Marking.- Mirking of unit, internediate, and shippin% con-
tai ners_shalT be acconplished in accordance with Standard M L-STD-
129. Werever the nature of the unit package is such that it
does not lend Itself to stenciling or where the use of a label is
Inpracticable, a leather, nmetal, waterproofed cloth, or water-

proofed shipping tag bearing the required markings shall be used.
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6, NOTES

6.1 Intended use.- This specification may be used for any
of the folTowng purposes:

_ (a) As a guide in the preparation of detail specifica-
tions for the devel opment, design, and test of hydraulic systens.
Applicable portions of this general specification may be incor-
porated directly Into the detail specification.

_ (b) As a reference specification. The detail specifica-
%[on?_nay refer to applicable paragraphs of this general speci-
ication.

_ (c) As a procurement specification for specific (usually
SIHP|€) conponents of hydraulic systenms when the necessary de-
tailed requirements needed to supPIenent the general requirenents

can be adequately covered by relatively brief statements in the

contract.

6.2 Deviations.- The requirenents of this specification are
general 'y applicable to shipboard ordnance hydraulic systenms and
are based upon service experience to date. Devi ations from these

requi rements, when included in a specific detail sPecification,
wi 'l be considered by the Bureau of O dnance upon the presenta-
tion of substantiating data by the bidder or contractor.

Patent notice: \When CGovernnent draw ngs, specifications or
other data are used for any purpose other than in connection
wth a definitely related Governnent procurenent operation, the
United States Governnent thereby incurs no responsibility nor
any obligation whatsoever; and the fact that the CGovernnent
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 otherwse as In any manner |icensing the
hol der or any other person or corporation, or conveying any
rights or permssion to nanufacture, use, or sell any patented
invention that may in any way be related thereto.
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