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MIL-F-24402D(SH)
12 April 1982
SUPERSEDING
MIEF-24402C( SH) :
10 JUIY 1978
(See 6.6)

I MILITARY SPECIFICATION
,, t

FILTERS (NTDHAULIC) , FILTER ELE~NTS (HIGH EFFICIENCY) ~
AND FILTER OIFPRRENTIAL PRESSURE INDICATORS {’

This specification is approved for use by the Naval Sea SYstems CO=nd.
Department of the Navy, and is aveilable for use by all Departments and
Agencies of the !kpartment of Defense.

I ~. SCOPE

1.I ~. ‘rhisspecification covers hydraulic filters, filter elements,
and associated differential pressure indicators for use in submarine and surface
ship hydraulic control systems.

1.2 Classification. Filter assemblies, elemants, and differentia~ pres-.
sure indicators shall be designated as standard part numbers as specified in
1.2.1 through 1.2.3, as specifi@d (see 6.2).

1.2.1 Filter assembly part numbers. The standard part numbers for the
filter assembly shall be designated as follows:

.“.~ ~-----~

Prefix to Specification Filter Filter -“

indicate a number assembly assembly sure and differen-

military type (see clasa (see tial pressure indi-
specification 1.2.1.1) 1.2.1.2) cater form [see

1.2.1.3 and 1.2.1.4)
,,

,,

!’

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of uae in improving this document should be addressed to:
Commander, Naval Sea Systems Command, SEA 3112, Department of the Navy,j
Washington, DC 20362 by uaifigthe self-addressed Standardization ~cu=ct
Improvement eroposal (DD FOriU1426) appear% at the end Of this dOcument
or by letter.

I
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1.2.1.1 Filter assembly type. The filter assembly type shall be desig- a
nated by one of the followfng number and letter symbols which indicate the
number of elements Installed, and whether a bypass relief is Installed: .-

lN

lR

2N

2R

3N

3R

1.2.1.2
mated by one

Single element filter assembly (non-bypaes), 3000 pounds per
equare inch (lb/in2) maximum operating pressure.

Sirigle eleraent filter assembly (with bypass relief), 3000
lb/in2 maximum operating preseure.

Guplex filter assembly (non-bypass), 3000 lb/in2 maximum
operating pressure.

KmJplexfilter assembly (with bypass relief), 3000 lb/in2 maximum
operating pressure.

Three element filter assembly (non-bypass), 400 lb/in2 maximum
operating preeeure.

Three ele=it filter assembly (with bypaes relief), 400 lb/in2
maximum operating preaeure.

Filter assembly class. The filter
of tbe following two letter symbols

element installed (see 1.2.2.1), and the porting

AP - Assembly utilizes size A elements
BP - Assembly utilizes size B elements
BF - Assembly utilizes size B elements
CP - Assembly utilizes size C elements

assembly class shall be desig-
which indicate the size of
configuration:

and has MS16142 ports.
and has MS16142 ports.
and is flange mounted.
and has MS16142 pOrLs.

Bee 3.2.9 for limitations as to which assembly classes may be used for each
type housing.

1.2.1.3 Reted fatigue pressure. Rated fatigue pressure shall be desig-
nated by one of the following number symbols which indicate the pressure that
a filter aeeembly is to sustain ten million times without failure:

O - Not fatigue rated (type 3N and 3R assemblies will not be
fetigue rated).

3’- Rated fatigue pressure of 3000 lb/in2.
4 - Rated fatigue pressure of 4000 lb/in2.

1.2.1.4 Differential pressure indicator form. The differe”tial pressure
indicator form shall be designated by one of the following letter syarbola:

G- Gage indicator.
M - Mechanical pop-up indicator.
E- Electrical with mechanical pop-up indicator.

1.2.2 Filter element part numbers. The standard part numbers for a filter
element shall consist of the military specification number a“d the size desig-
tition (see 1.2.2.1), as shown in the followlng example:

M24.L02-SizeB

2
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1.2.2.1 Filter element size. The size of a filter element shall!be
designated by one of the following letter symbols:

A - (See fieure 1)
B - tsee fi&re 2)
c- (See f~gure 3)
D - (See figure 4)

1.2.3 Mfferential pressure indicator part numbers. The standard part
number for e differential pressure indicator shall consiet of the military
specification number, the indicator form designation (see 1.2.1.4), and the
fatigme rating (eee 1.2.1.3), as sho~ in the following example:

M24402-Form E-3

2. APPLICABLE DOC~NTS

2.1 Government documents.

2.1.1 Specifications and standards. Unless otherwise specified, the fol-
lowing specifications and standards of the issue listed In that.issue of the
Department of Defense Index of Specifications and Standards (OODISS) specified
in the solicitation form a part of this specification to tha extent specified
herein.

SPECIFICATIONS
.,.

FEDERAL
QQ-N-281 - Nickel-Copper .AlloY Bar, Rod, Plate, Sheet,.Strip,

Wire, Forgings, and Structural and Special
Shaped Sections.

PPP-B-601 - Boxes, Wood, Cleated-Plywood.
PPP-B-621 - Boxes, Wood, Nailed and Ldck-Corner.
PPP-B-636 - Boxes, Shipping, Fiberboard.
PPP-B-640 - Boxes, Fiberboard, Corrugated, Triple-Wall.
PPP-C-55 -
PPP-P-40 -
PPP-T-60 -

MILITARY
MIL-B-117 -
MIL-B-121 -

MIL-S-901 -

MIL-S-1222 -
MIL-C-5501 -

MIL-C-5514 -

MIL-H-5606 -

MIL-H-6083 -

,.

Cans,“Composite, ior Dry-Products.-
PackcKing and Packing of Hand Tools.
Tape:- P~ckagihg,

Bags, Sleeves and
Barrier *teriaI,
Flexible.
Shock Teste, H.I.

Waierproof.

Tubing - Interior P.ackagjing.“ ,
Greaseproofed, Waterproofed, ;’

(High-Impact); Shipboard Machimery,
Equipment and Systems, Requirements for.
Studs, Bolts, Hex Cap Screws, and Nuts.
Caps and Plugs, protective, Duet and Moisture
Seal, General Specification for.

Gland Design; Packings, Hydraulic, General
Requirements for.

Hydraulic Fluid, Petroleum Base;
Missile, and Ordnance.
Hydraulic Fluid, Petroleum Baae,
and Operation.

Aircraft ,’

For Preservation

3
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MIL-A-8625 - Anodic Coatings, for Aluminum and Aluminum Alloys.
MIL-R-8791 - Retainer, Packing, Hydraulic, and PneumatlC,

Tetrafluoroethylene Resin.
UIL-I-8846 - Inserts, Screw-Thread, Helical Coil.
MIL-L-10547 - Liners, Case, and Sheet, Overwr.ap;Water-VapOrprOOf

or Waterproof, Flexible.
MIL-C-15726 - Copper-Nickel Alloy, Rod, Flat producte (Flat

Wire, Strip, Sheet, Bar, and Plate) and Forgings.
MIL-L-17331 - Lubricating Oil, Steam Turbine and Cear, Moderate

MIL-H-19457 -
MIL-C-20159 -
MIL-H-22072 -
MIL-N-25027 -

MIL-F-27656 -

MIL-I-45932 -

MIL-I-45932/1-
MIL-R-83248 -

MIL-R-8324811-

MIL-R-832h812-

Service.
Hydraulic Fluid, Fire Resistant.
Coppex-Nickel Alloy (70-30 and 90-10): Castings.
Hydraulic Fluid, Catapult.
Nut, Self-Locking, 250”F, 450°F, and 800”F,
125 KEI FTu, 60 ICSIFTu, and 30 KSI FTO.
Filter Unit , Fluid, Pressure MXU-408/M, Absolute
5 Micron, Hydraulic.

Insert, Screw Thread, Thin Wall, Locked In:
Ceneral Specification for.
Insert, Screw Thread-Thin Wall, Lacked In.
Rubber, Fluorocarbon Elastomer, High Temperature,
Fluid, and Compression Set Resistant.

Rubber, Fluorocarbon Elastomer, High Temperature,
Fluid, and Compression Set Resistant , O-Rings ,
Class 1, 75 Hardness.

Rubber, Fluorocarbon Elasr.omar,High Temperature,
Fluid, and Compression Set Resistant, O-Rings,
Class 2, 90 Hardness.

STANDARDS

MILITARY
MIL-STD-129 - Marking for Shipment and Storage.
MlL-STD-l67-1- Mechanical Vibration of Shipboard Equipment

(Type I - Environmental and Type 11 - Internally
Excited).

MIL-STD-278 - Fabrication Welding and Inspection; and Casting
Inspection and Repair for Machinery, Piping and
Preeeure Vessels in Ships of the United States
Navy.

MIL-STD-438 - Schedule of Piping, Valves, Fittings, and Associated
Piping Components for Submarine Service.

MIL-STD-l186 - Cushioning, Anchoring, Bracing, Blocking and Water-
proofing; With Appropriate Test Methods.

MIL-STD-1251 - Screws and Bolts Preferred for Use in Military

“o

o’
“..

I

Material.

MIL-STD-1651 - Insert Arrangements for MIL-C-5015, MIL-C-22992
(Classes C, J, and R), and MIL-C-83723 (Series
II) Electrical Connectors.

I
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Ms3102

MB16142 -

MS24678 -

l’fS28774 -

Ms33540 -

Connector, Receptacle, Electric, Box K@nting,
Solder Contacts, AN Type.

Boss, Gasket Seal Straight Thread Tube Fitting,
Standard Dimeneion8 for.

Screw, Cap, Socket Reed, Rexagon, Drilled Alloy
Steel, Cadmium Plated (UNF-3A).

Retainer, Packing Backup, Single Turn,
Tetrafluoroethylene.
Safety Wiring and Cotter Pinning, .Ganeral Precticee
for.

(Copies of specifications and standards required by contractor in con-
nection with epecific acquleition functions ehould be obtained from the.con-
tracting activity or ae directed by the contracting officer.)

2.2 Other publications. The f6110wing documente form a pert of thie
mpeciflcation to the extent specified herein. The issuee of the documents which
are indicated as DoD adopted shall be the issue 11.stedin the current DoDISS end
the .supplemcntthereto, if explicable.

AMBRICAN NATIONAL STANDAR& INSTITUTE (ANSI)

B16.5 - Steel Pipe Flangee and Flanged Fittings (Including
Ratings For Clase 150, 300, 400, 600, 900, 1500,
and 2500). (DOD adopted)

Y32.1O - Graphic Symbols For Pluid Power Diagrcme.

Q

(DoD adopted)
Y14.5 - Dimenstoning and Toleranclng.

- (Application for copies should be addressed to the Amarican Nationel
Standards Institute, 1430 Broadway, New York, NY 10018.)

AMSRICAN sOCIEIW OF MRCRANICAL ENGINEERS (ASMS)

Boiler and Preeauik Veesel Code
Section VIII - Pressure Vessels

(Application for copies ehould be addreaeed to the American Society of
Mechanical Engineers, 345 Eaat 47th Street, New York, NY 10017.)

AMERICAN SOCIETY FOR TESTING AND MATSRIALS (ASTM)

B 150 - Aluminum Bronze Rod, Bar, and Shapes.
:,

(Application for copies should be addressed to the American Society for
Teeting and Materials, 1916 Race Street, Philadelphia, PA 19103.)

NATIONAL FLUID POWER ASSOCIATION (NFPA) r

T2.6.1 - Method for Verifying the Fatigue and Static Pteesure
Ratings of the Preaaure Containing Envelnpe of a
Metal Fluid Power Component.

,r-

a (Application for copies should be addressed to the National Fluid:Power
Aseociatk.n Inc., 3333 North Mayfair Road, Milwaukee, WI 53222.)

5
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NATIONAL MOTOR FREIGHT TRAFFIC ASSOCIATION, INC., AGENT

National Motor Freight Claeeification

(Application for coPies should be addressed to the National Motor Freight
Traffic .iasociation,Inc., ATA TRAFFIC Oapt. , 1616 ‘“P”Street, N.kl., Washington,
DC 20036.)

SOCIETT OF AuTOMOTIVE ENGINEERS (SAE)

AS 56S - Aarospace Size Standard For O-Rings.
ARP 901 - Bubble-Point Test Method.

(Application for copies should be addreased to the Society of Automotive
Engineers, 400 Ccmmmnwealth Drive, Warrendale, PA 15096. )

UNIFORM CLASSIFICATION COMMITTSE AGENT

Uniform Freight Classification Ratings, Rules and Regulations

(Application for copies should be addressed to the Uniform Classification
Committee Agent, Tariff Publication Officer, Room 1106, 222 South Riverside
Plaza, Chicago, IL 60606.)

(Industry aeaociation specifications and standards are generally available
for reference from libraries. They are aleo distributed among technical groupe
and using Federal agencies.)

2.3 Order of precedence. In the event of a conflict batween the text of
this apacification and the references cited herein, the text of thie specifica-
tion shall take precedence.

3. REQUIREMENTS

3., ylificat:on. Tha filter aasembliea , elements, and differential
pressure in icatorn urniahed under this specification shall be products which
are qualified for listing on the applicable qualified products list at the
tima set for opening of bids (ace 4.3 and 6.3).

3.2 tkSiglland construction.

3.2.1 Filter assemblies (element and housing) shall be of such deeign and
construction that the elements may be removed for eervice and examination wiLh-
out disconnecting fittings or disturbing mountings. Filter assemblies shall ba
so deeigned that fluid entering the filter housing cannot impinge directly upon
the elemant filter medium.

3.2.2 Filter aeaembliee shall be of the full-flow type. The flow Lhrough
the filter shall be from “outside-in”.

3.2.3 The design of fLiter assemblies shall be such that the filter
elemant cannot be inetalled reversed.

.,

●
./

I
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● 3.2.4 Filter housings shall withstand the structural,loada imposed by ‘the :
teste (eee 4.3). In addition, the fflter hOueing and muntings shall be Of ‘.>.
such strength and rigidity as to withstand the wrench loada required for making
tube ‘connectionsand the replacing of filter elements.

3.2.5 Types lN and lR filter assemblies shall utilize a single filter
element. Type lR assembly shall be the eama as the type IN assembly except
for the incorporation of a bypass-relief valve, which will automatically bypass
fluid around the element when the differential pressure reaches the specified

I

value (see 3.4.3).

o-—.—..

3.2.6 lype 2N filter asaemblles shall be in accordance with the operational
schematic shown on figure 5. The design 8hall include the two separate filtra-
tion circuits with a 3-way, 3-position, directional-control valve. The valve
shall permit stitching from one filtration circuit to the other to allow
servicing of either circuit, without interrupting flow. A third valve position
shall permit flow through both ‘filtrationcircuits in parallel.

3.2.7 Type 2R filter assemblies shall be in accordance with the operational
schematic shown on figure 6 and shall be similar to the type 2N filter except
that assembly shall also include a bypass-relief valve which will automatically
bypaes fluid around the filter elements when the differential pressure reaches
the specified value (see 3.4.3).

3.2.8 Type 3N and 3R filt@r 8Esemblies shall incorporate three elemen~s in
a single housing. The type 3R assembly shall be the same as the type 3N asaembly’
except for the incorporateion of a bypass-relief valve which will automatically
bypass fluid around the elements.when the different,ialpressure reaches the
specified value (see 3.4.3).

3.2.8.1 Type 3N and 3R filter assemblies shall ~ desimed and c~nstr@ed.
in accordance with p8rt UC of the ASMS Boiler and Pressure Vessel Code;,Section
VIII, Division 1. Failure of any one bolt or locking element in the head
closure shall not result in the,failure Of Other elements and the release Of
the closure or parts of the closure. The closure deeign shall permit visual
external observation to insure that the holding elements are in good condition
and &e in full engagement when the closure ie in the closed pOBitiOn..

3.2.9 Filter assemblies shall be limited to the typee, classee, ‘fatigue
ratings and Indicator shown below and porting configuration for each type
assembly shall be as ehown on the applicable figure.

Aseembly
type

lN and lR
lN and”lR
lN and lR
2N and 2R
3N and 3R

Assembly
class

AP
BP
CP
BF
BP

Fatigue Indicator
rating style

O, 3, and 4 G, M, and E
O, 3, and 4 G, M, and E
o, 3, and 4 G, M, and E
O, 3, and 4 G, M, and E

o G, M, and E

Rated flow ,Figure
(gal/mIn) ,number

35 s
50 8
20 s
100 “’ 9
150 ,7 “...

1
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The rated flows for the filter assemblies are based on the use of fluids in
accordance with MIL-L-17331. When used with fluids of lower viscosities, tbe
filter assemblies may be rated for higher flows. ..,

3.2.10 Mounting. The design shall include provisions for solid mounting
of the filter assemblies. The mounting provisions shall meet the shock require-
ments of 3.5.2.

3.2.11 The internal elements of all types of filter assemblies such as
check valves, indicators, and relief valves, shall permit repair or replacement
without replacement of the filter housing or mcnifold. Internal ValVeS .ghall

have replaceable seats.

I

3.2.12 Welding and allied processes. Welding and allied proceasas shall
be in accordance with the requirements of MIL-sTo-278 for the housing pressure
vensel or structural welds, as applicable.

3.2.13 Tapered pipe thread connections shall not be permitted.

3.2.14 Filter bowls of type IN, lR, 2N, and 2R assemblies shall be equipped
with a drain plug to minimize spillage and square wrench flats, to facilitate
bowl removal during element replacement. The type 3N and 3R assemblies shall be
provided with a drain plug to minimize oil spillage during elemant replacement.

3.2.15 Threaded fasteners shall be in accordance with the requirewnts of
FSIL-STD-1251. Studs shall be in accordance with atyle a of MIL-S-1222 with NC 5
tap end thread and UNC 3 nut end thread , except that style c stud threads may 01
ba utilized with stud-lock thread Inserts capable of providing a class 5 inter- .. .
ference fit. Studs and through bolting shall utilize self-locking nuts in

accordance with MIL-N-25027.

3.3 Materials.

3.3.1 Metala used in the construction of the assemblies which are not of
a corroeion-resisting type, or are not in constant contact with the hydraulic
fluid, shall be protected against corrosion. Except for filter elements,
aluminum allny parta shall be anodized in accordance with MIL-A-8625, unless
an alternative protective coating is specifically approved by the Naval Sea
Systems Cmmand (NAVSEA). The materials used, which are in contact with the
hydraulic fluid, shall not adversely affect or be affected by the operating
fluid. Cadmium or zinc plating shall not be used for surface protection. The
manifold and filter bowls shall be selected from the following mat~=lalS:

(a)

(b)

(c)
(d)
(e)

(f)

70-30 copper-nickel in accordance with MIL-C-15726 or type I
of MIL-C-20159.

Composition type 18-8 austenitic stainless steel (AISI types
302, 303, 304, 304L, 316, 316L).

Nickel alumlnum bronze in accordance with ASTM S 150, alloy C63200.
Nickel-copper alloy in accordance with QO-N-281.
Aluminum alloys 2024-T6, 2024-T8, 7075-T73, or 6061-T6.
Where available and compatible with the manufacturing process,
mechanically stress relieved tempers of these alloys shall be
used. Welding of any of the aluminum alloys is not allowed.

Other materials aa specifically approved by NAvSEA.

8
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e Where threaded connections are used between the filter bowl and housing, the
thread design and materials ehall be selected to prevent galling. The bowl and
head shall be either constructed of dissimilar materials which do not gall when
in contact, or of similar materials which have a hardness difference of at
least 45 Brinell points. Plating or coating threads to achieve hardness dif-
ference shall not be permitted. The entering ends of the bowl and housing
threads shall incorporate a ‘“bluntstart” in which the partial thread at the
entering end is removed to prevent croaaing of threads during aaaembly. Flange-
type mounting to connect the filter bowl to tha filter housing shall hot ba
permitted.

3.3.2 If the filter element Is of the type wherein resinoue or other
material la used for elimination of Imparfectiona, materiala used shall be
compatible with the hydraulic fluid, and not more thin 2 percent of tha filter-
ing area shall be covered by the applied material. Filter elemant madia having
an initial bubble point of leas than 3 inches of water bafora repair dhall ba
.cauee for rejection (ace 4.7.2.1). After repair, the minimum bubble point on,
production.elements shall be as,apecified in 4.7.2.1.3. The manufacturer *S
drawings shall specify the limitation or process controls that will govern
manufacturing variations in media obstruction due to braze wicking, seam width,
and crimp length, in addition to the exieting limits on rapair.

3.3.3 Seals shall be synthetic rubber in accordance with MIL-R-S3248,
class 1, and MIL-R-83248/ 1, except that straight thread boas seala shall be in
accordance’with MIL-R-83248, claua 2, and MIL-R-83248/2. Unlese otherwise
permitted in accordance with MIL-G-5514 or specified herein (ace figure 11),

.@.

O-ring scale, except the filter element-filter assembly aaal, shall be provided
with back-up rings of material in accordance with MIL-R-8791. Gland design
shall be in accordance with MIL-G-5S 14, except that the mlnim”m and m~imum
dimensions of the groove corner radius may each be increased by 0.010 inch, to

reduce notch sensitivity of the gland.

3.3.4 Filter element materials shall be compatible with fluid containing
up to 5 percent water, which shall not result in degradation of element per-
formance.

Filter elemcnta shall be constructed of materials
that ~~~”%pa%%%%%ids in accordance with MIL-H-19457, type ~,
MIL-H-22072, and MIL-L-17331 (see 4.7.2.8).

3.3.5 Corrosion-resistant ateel inserts in accordance with MIL-I-45932 and
MIL-I-45932/1 or MIL-I-8846 shall be provided for holaa tapped in aluminum
parts for threaded screws”and belts. Tapped holes, to accommodate Inaerte,
shall conform to the dimcnaional req”ireuents of the respecti~ ineer~ specifi-
cation. Inserts shall be of sufficient length to develop the full et:ength of
the fastener. Inserts are not required for threaded bosses for AN or ~MS fittings
or for threaded connections used between the filter’bowl and housing.

3.3.6 Slemcnt covering. SZemants shall be constructed with an r&ter
wrap of metal screen or perforated metal,,to protect the filter media pack
from damage during handling.

9
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3.3.7 Racovered materials. Unless otherwise specified herein, all equip- ●
ment, material, and articles incorporated in the products covered by this spec-
ification shall be new and shall be fabricated using materiala produced from
recovered materials to the maximum extent practicable without jeopardizing the

../

intended uee. The term “recovered materials’”means materials which have been
collected or recovered from solid waete and reprocessed to become a source of
raw materiala, aa opposed to virgin raw materials. None of the above shall be
interpreted to mean that the use of ueed or rebuilt products is allowed under
this specification unlese otherwise specifIcally specified.

3.4 protective and control devices.

3.4.1 Differential pressure indicators. Filter assemblies shall be
equipped with differential preseure indicators. me 2N and 2R assemblies
~hall have an indicator for each element. Indicators shall be installed with
l/4-inch diameter socket head cap screws selected from MIL-STD-1251 , which are
lockwired in accordance with MS33540. The indicators shall be mounted to the
filter assembly using the porting detail shown on figure 11. The filter houeing
ehall permit the mounting of an indicator with the maximum envelope dimensions
shown on figure 10 in at least two of the four 90 degree orientations.

3.4.1.1 Gage differential pressure indicators shall have a minimum dif-
ferential pressure range of 40 to ZOO lb/in2 and shall be marked in 10 lb/in2
graduation with identifying ntunberae-~ery20 lb/in2 between 40 and 200
lb/in2. Gagea shall not be red-lined. Gages shall withstand forward and
reverse differential pressure up to 45oO lb/in2, without any zero shift or
10s8 of accuracy. Repeatabilityy shall be within plus or minus 11 lb/in2.
Gage type indicators shall comply with the dimensional requirement shown on ●
fi~re 10.

.,,

3.4.1.2 Mechanical differential preeaure indicator shall actuate by
raising a red indicator when the differential pressure across the element le
90 + 10 lb/in2. ‘Iheindicator shall have a surge lockout so that it does not
act~ate for a minimum period of 5 seconds for differential pressures of 105
lb/in2 or leas. The indicator shall not inadvertently actuate under vibration
of a 20 gravity shock load. Once actuated, the red indicator shall be capable
of baing manually reeet at 3000 lb/in2 operating pressure, without the assistance
of any tool.

3.4.1.3 Electrical differential pressure indicators shall actuate by
raieing a red indicator and making electrical contacts at the same time when
the differential pressure is 90 + 10 lb/in2. The indicato~ shall conform to
the envelope and male gland dime~sions shown on figure 10 for mounting in the
porting detail shown on figure 11. Electrical connector shall be in accordance
with MS3102R-1OSL-3P. Electrical rating on single-pole, double-throw switch
shall be 5 amperes (A) ax 110 volts alternating current (Vat), 28 volte direcl
current (Vdc) (resistive) and 3A at 100 Vac, 28 Vdc (Inductive). The switch
a~ll be cOnatructed with a removable 2-waLt 6800-ohm resistor installed inter-
nally acroaa the normally open contacta, for poaaible uee in a supervised
monitoring ayatem. Electrical connector pins A and B, in accordance with

10
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● MIL-STD-1651, arrangement 3, shall be connected to the normally open contacte.

\ lhe,indicetoi shall h.Avea surge lockout eo that it doee not ectuate for a
minimum period of 5 seconds for differential preeeuree of 105 lb/in2 or less.

i,,
,

The indicator shall not inadvertently actuate under vibration of a 20 graiity
shock load. Once actuated, the red indicator shall be capable of being manually
reset at 3000 lb/in2 operating preeeure, without assistance of any tool.

‘ 3.4.z Bleed valve. Each filtration circuit of each filter aeaembly shall
include i eafety bleed valve to vent “eyetem preeeure from the element cavltiea,
to allow safe dlsaaaembly when eerviclng.

3.4.3 Bypase-relief valve. Types lR, 2R, and 3R.filter aesambliee ehall
incorporate ,a relief valve to automatically bypasa hydraulic fluid, in the event
of exceeeive flow restriction through the filter elemcnta. The relief valve
shall be designed and set in accordance with the setting specified in table I.

1

.=

P

,

“ lR, 2R, 3R 150

! valve setting.

M&
differential

Min reseat presure at
differential pressure rated flowL/

(lb/in2) (lb/in?)

130 200

*
1j Both flow pathtiopen on type 2 aemenblies.
~1 The rated flow for each’filter ie identified in 3.2.9.

3.4.4 Selector valvea. Three-way, ‘3-position,directional-control
valves shill be incorporated in typee 2N and 2R filter assemblies. Each valve
shall incorporate a means of indicating the’flow path selected. Valve levers

I

I

or;handles shall be provided with a la~ch or other mechanlem, to prevent.’in-
advertent operation. Flow ehall not be shut off when shifting from one ‘1
posltlon to another. ‘ The differential preesure acrosa the aseembly during
shifting shall not exceed 200 lb/in2 with dummy elements installed, with :a
flow ,at least one-half of the housing rated flow (see 3.2.9) and an inlet
preeaure of 3000 lbJin2. Maximum torque required to change under teet flow
conditions shall not exceed hO fbot-pounde (ft-lb).

,
3.4.4.I Check valves. ~pes 2N and 2R filter assemblies ehall Incot-

p?rate check valves to prevent.the reverse flow of fluid thrOugh the filcratiOn .
circuits. Maximum cracking differential preseure ehall be 8 lb/in?. Leakage
with the filter bowls removed and meaeured at both differential preeeures of 5
lb/in2 and 3000 lb/in2 ehall not exceed 2 milliliters (mL) par.minute in
each flow passage after completion of

3.5 Performmce.

3.5.1 Filter assemblies, filter
*.

, ● ’

perform aatiefactorily when eubjected
4.3 and 4.4.

preesure cycle testing (ace 4.7.1.7).

t
‘ I

housings, and filter elements shall
to the examination and teste epecified in ~

11
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3.5.2 Shock. Filter assemblies and differential pressure indicators ●
shall meet the shock requirements of MIL-S-901, for grade A, class I equipmsnt.

.,

3.5.3 Fatigue rating. For fatigue rated assemblies and indicators, the
fatlgua rated pressure shall be the pressure which the assembly is represented
to sustain 10 million times without failure in accordance with NPPA T2.6.1. The
cyclic test pressure to ba used shall bs determined by multiplying the rated
fatigue pressure by applicable test duration and the variability factors
identified in NFPA T2.6.1 to obtain a 90 percent assurance level based on a 90
percent confidence level. Unless otherwise specified herein, test require-
ments shall bs as epecified in NFPA T2.6.1.

3.5.4 ~ Typ., 3N and 3R filter essembliee shall withstand
a preesure of 1600 lb in minimum.

3.5.5 Proof pressure.

3.5.5.1 Types lN, lR, 2N, and 2R filter assemblies shall withstand a
proof pressure of 6000 lb/in2.

3.5.5.2 Types 3N and 3R assemblies shall
900 lb/in2.

3.5.5.3 Differential preseure indicators
of 6000 lb/in2.

3.5.6 Filtration. Filter elements shall
contaminants as specified in 4.7.2.4.

3.5.7 Elemsnt structural requirements.

withstand a proof

shall vithstand a

remove 97 percent

pressure of

proof preesure

of the teat

3.5.7.1 Elements shall withstand a differential Dressure of 4000 lb/in2
without collapse or damage, that msy allow the accumul~ted contamination to be
released downstream of the filter element.

3.5.7.2 Elements shall withstand, without damage, reveree differential
pressure surges and flow to 20 lb/in2.

3.5.7.3 Elements shall have a clean differential pressure drop of not
more than 40 lb/in2 at test flow (see 4.7.2.5.1).

3.5.8 Media migration.

3.5.8.1 There shall be no media migration from the filter element, when
subjected to the vibration test specified in 4.7.2.7.2.

3.5.8.2 Rlements shall withstand, without damsge, the number of pressure
flow cycles required by the flow fatigue test (see 4.7.2.6).

●✎✎

12

Downloaded from http://www.everyspec.com



. .

MIL-F-24402D(SH)

●
I 3.5.9 Housing pressure drop. The flow loss through the housing at rated
flow, with dummy elements Inetalled, shall not exceed 35 lb/in2. ‘IIIcidummy
elemente may be designed to minimize elemant flow loee, but the element end
c~ps ehall be eolid, except for the normal hole in the elemant outlet, and
ehall comply with the maximum envelope dimensions epecified for the appropriate
filter elemente.

3.5.10 Vibration. The differential pressure Indicators furniehed under
this specification shall be deeigned and teeted to meet the requirements of
MIL-STD-167- 1, type I environmental vibration up to and including 50 hertz (Hz).
As an alternative to MIL-STD-167-1, type I requirements, the indicators ‘itay
also meet vibration requirements by vibrating the indicators in each of the
three principle directions in accordance with the time, frequenciee. and ~Pli-
tudes in 4.7.2.7.2 and table V followed by a one hour endurance teat in each
direction at the highest reeonant frequency noted. If no reeonant frequency
is noted, the endurance test shall be conducted at 50 Hz.

1 3.6 Interchangeability. 1

3.6.1 Part number of interchangeable parts. Parts having the aama ~nu-
facturerIe part number shall be functionally and dimenaiOnally interc~nge.able. ‘

3.6.2 Size A filter elemnta are for uee In claee AP filtar aaeemblies
and ehall meet the dimensional requirements shown on figure 1.

3.6.3 Size B filter elements are for use in claes BP, and BP filter

o

‘assemblies and shall meet the dimensional requirements shown on figure 2.

-.. 3.6.4 Size C filter elements are for use in ClaSS Cp filter asaembllee
and shall meet the dimensional requlrementa ehown on figure 3.

3.6.5 Size D fIlter elemante are for uee in existing filter aaaembliee and
ehall not be used in any of the filter assemblies defined in this epeclflcation.
.s~zeD elements shall meet the dimensional requirements shown on figure 4.

3.6.6 When acquired separately, differential preeaure indicators ehall
be provided complete with four mounting screwe, in accordance with f4S24678
(see 3.4.1), and the necessary O-rings and back-up rings (eee ffgure 10),.

3.6.7 Filter aesemblles’shall function correctly with the maximum element
d~ameter allowed fot tbe size eleqent used In the asaembly.

3.7 Identification. I
3.7.1 Filter housing. Sach filter aasembly shall be clearly and p&ma-

n~ntly identified by an attached identification plate containing the follnwing
informqtion, except that the ANSI fluid symbol may be put on a eeparate plate
alone:

(a) Number and date nf this specification.
(b) Filter aaaembly part number (see 1.2.1).
(c) Manufacturer’e part or drawing number.

n
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(d) Manufacture,’s name or trademark.
(e) ANSI fluid symbol (see ANSI Y32.10).
(f) Relief valve setting, where applicable.

3.7.1.1 On types 2N and 2R assemblies, the three Poeitiona of the seleitoz
vtive shall ba clearly marked, to indicate the filtration circuit selected.

3.7.1.2 Inlet and outlet ports shall be clearly and permanently marked
“IN” and “OUT’”,respectively.

3.7.1.3 On types IN, lR, 2N, and 2R assemblies, the filter bowls shall be
provided with a minimum of 2 inches of knurling completely around the bowl circumf-
erence. The bowls shall be clearly and permanently marked “Hand Tighten only”.

●
..-.

I

3.7.1.4 Drain and vent ports shall be claarly.and permanently Urked
“drain’”arrd‘“vent”,respectively.

3.7.1.5 Preeeure-containing aluminum components of the filter aasembliea
shall be permanently marked on the part with the alloy and temper of the
aluminum. Aluminum parts internal to the filter aesembly ace exempt from this
marking requirement.

3,.7.2 Filter element. Each filter element shall be clearly and permanently
identified on the closed end. The following information shall be provided:

(a) Filter element part number (see 1.2.2).
(b) Marnrfacturert8 part or drawing number.
(c) Manufacturer’s nama or trademark.

● 1

(d) Non-cleanable.
-..

3.7.3 Differential pressure indicator. Each differential pressure indi-
catnr shall be clearly and permanently identified by an attached identification
plate containing the fnllowing information:

(a) Differential pressure indicator part number (see 1.2.3).
(b) Manufacturer’s part or drawing number.
(c) Manufacturer’s name or trademark.
(d) For type M and type E indicators, the actuating pressure with

tolerance.

3.7.4 Special markin~. Each assembly shall incorporate appropriate
caution or warning plates as neceeaary, 10 assure lubrication and aseembly
procedures that will prevent galling of threads during element replaceote”t.

3.8 Special tools. If required, special tools shall be provided. Special
tonls are defined as chose tonle nnt listed in the Federal Supply Catalog.
(Copies of this catalog nay be consulted in the office of the Defense Contract
Ministration Service Management Area (DCASMA)).
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o
3.9 Drawings. TWO sets of assembly drawings shall be furnished with each

new mdel filter and filter “elemants eubmitted for qualification testB.
-.-,

Unless
otherwise specified (see 6.2), at least one set of aesembly drawfngs shall be
supplied with each new filter assembly delivered under this specification.
Assembly drawlnga shall show a cutaway section of details in their normal aseem-
bly pomltione and shall carry part numbers of deta~ls and subassemblies. The
followfng deta shell be furnished on, or together with, the assembly drawinge:

(a)
(b)

(c)
(d)
(e)

(f)

(g)
(h)

(i)

outiine dimensions of the complete assembly.
,,

Dimensional location of ports, port eizes, and port ide~ifica-
tion rnarkinge.

Dimensional location and size of mounting holes.
Cross-sectional views showing internal flow paths.
Bill of material, listing specifications, grade, amd condition,
or other data needed to identify the materials propose~.

Ccneral notes statiag complete performance data including rated
flow capacity, pressure drop data, pressure ratings, filtration
rating, and dirt-holding capacity.

Complete dismantling procedure and description of tools needed.
Any special installation or operating instruction considered
necessary.
Unless such information is’provided in the qualifIcation test’
report, filter elemenL drawings ehall Include a ,croeesectional
view with each individual component identified. proprietary
information, such as number of square inchee of media Or

Q
composition of media, is not required.

Dimensioning and tolerancing on drawfngs shall be in accordance with ANSI Y14.5.

3.9.1 After qualification epproval, one set of reproducible (or ~crof ilm)
drawlrrgs’shall be furnished to NAvSEA.

3.10 Workmanship. where dimensions and tolerances may affect th~ inter-
changeability or performance of the filter, they shall be held or limited
accordingly. 1“

4. QUALITY ASSURANCE PROVISIONS

4.1 ~. Unlees otherwise specified in the
contract or purchase order, the contractor ia responsible for the performance
of all inspection requirement as specified herein. Except as otherwise speci-
fied in the contract or purchase order, the contractor may use his own or any
other facilities suitable for the performance of the inspection requirement
epe$ified”herein, unless disapproved by the @vernment.
the right to perform any of the inspections set forth in
much inspections are deemed necessary to aesure supplies
to prescribed requfremente.

4.2 Claeeificatlon of inspections. The inspection
herein are claee”ified as followe:

(a) Qualification inepectlon (see 4.3).
F

*

(b) Qualtty conformmce inspection (eee 4.4).

The Ccwernmer+ reserves
the specification where
and eervicee conform

reqmiremente specified

!.
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4.3 Qualification inspection. Qualification inspection shall be con-
ducted at a laboratory satisfactory to NAVSILA. Qualification inspection shall
consist of the examination and teats specified in table II.

TABLR 11. Qualification inspection.

Examination and tests

Filter housings

Examination

Shock
Housing pressure drop
Fatigue imp.lB&/ >1
Proof preaaure LI
Relief valve operatior&
Selector valve operation
and,leakage?f

Check valve lea agc&
7Burst pressur~

Differential pressure
indicatora

Exam.ination
Shock
Vfbration
Fatigue impulse
Operation

Elements only
Element no. 1

Examination

Bubble point
Degree of filtration!/
Bubble point
Flow fatigue_!/
Bubble point

Element no. 2

Examination

Bubble point
Pressure build-up
Pressure collapse~l
Bubble point

Requirement paragraph

3.2, 3.6.1 through 3.6.5,
3.7 and 3.10
3.5.2
3.5.9
3.5.3
3.5.5
3.4.3
3..4.4

3.4.4.1
3.5.4

3.4, 3.6.6, and 3.7.3
3.5.2
3.5.10
3.5.3
3.4.1.1, 3.4.1.2, and
3.4.1.3

3.2.1, 3.3.2, 3.6.1 through
3.6.5, 3.7.2, and 3.10

3.3.2
3.5.6
3.3.2
3.5.8.2
3.3.2

3.2.1, 3.3.2, 3.6.1 through
3.6.5, 3.7.2, and 3.10
3.3.2
3.5.7
3.5.7
3.3.2

Test paragraph

4.6

4.7.1.1
4.7.1.3
4.7.1.8
4.7.1.2
4.7.1.5.1
4.7.1.6.1

4.7.1.7
4.7.1.9

4.6
4.7.1.4
4.7.1.4
4.7,1.4 and 4.7.1.8
4.7.1.4.2 and
4.7.1.4.3

4.6

4.7.2.1
4.7.2.4
4.7.2.1
4.7.2.6
4.7.2.1

4.6

4.7.2.1
4.7.2.5.1
4.7.2.5.2
4.7.2.1 and
4.7.2.5.2

●
✎✍✎

●1.-

1

—
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TABLE II. @i2ification inspection. - Continued

1Examination and teets Requirement paragraph Test paragraph

Element no. 3

Examination 3.2.1, 3.3.2, 3.6.1 through 4.6
3.6.5, 3.7.2, and 3.10

!

Bubble point 3.3.2 4.7.2.1;
Medfa migration 3.5.8 4.7.2.7:
Bubble point 3.3.2 4.7.2.1 ‘
Reverse flow 3.5.7.2 4.7.2.5.3
Bubble point 3.3.2 .4.7.2.1

Element noe. 4, 5 and 6

Examination 3.2.1, 3.3.2, 3.6.1 through 4.6 ;
3.6.5, 3.7.2, and 3.10

Bubble point 3.3.2 4.7.2.1,
Compatibility 3.3.4.1 4.7.2.8
Bubble point 3.3.2 4.7.2.1 ‘
Additional tests 4.7.2.8.1 As required

~/ Fluid temperature and viscosity specified in 4.5.1 do not apply. Fluid in
accordance with MIL-H-5606 may be used.

‘2/Type8 lR, 2R, and 3R assemblies only.
~! Types 2N and 2R aeaemblies only.
~1 Types 3N and 3R assemblies only.
>/ Not applicable to types 3N and 3R assemblies.

4.3.1 Test epecimena. Test speciwne shall be identified with the manu-
facturer’s part number. In’addition, eech test specimen filter element eha21
be marked with an individual serial number for identification.

4.3.1.1 Filter housings and differential pressure indicators. Qualifica-
tion teeta shall be performed on one specimen ‘ofeach aaaembly and indicator
for which qualification La desired. After completion of testing, spccimcn Bhdl
be permanently stamped to identify that it ie not suitable for service.

4.3.1.2 Filter’elemente. Qualification test Specimens of filter elementS
shell consist of one set of six elements for each size for which qualification
is desired.

4.3.1.3 Acsembly drawings ehall bc furnished with each new mdel filter.
and filter elements submitted for qualification tests (see 3.9). .,

‘ 4.4 Quality conformance inspection. I@ality conformcnce inspection
shall consist of the examination and temte epecified in table 111, conducted
in the order listed. Quality conformcnce inepection shall be conducted on
each filter housing, element, and differential pressure indicator.

17
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l====

Filter elements

Differential
pressure
indicators

TABLE II 1. Quality conformance inspection.

Examination and tests

Examination

proof pre8s”re~l

Relief valve opera-

t ion

Differential preseure
indicator operation~/

Selector valve Opera-
tion and leakage

Check valve leakage

F.xamination

Bubble point

Examination

Indicator operation

Requlremsnt

paragraph

3.2, 3.6.1, 3.7,
and 3.10
3.5.5
3.4.3

3.4.1 and 3.7.3

3.4.4
3.4.4.1

3.3.2, 3.6.1
through 3.6.5,
3.7.2, and 3.10
3.3.2

3.4.1, 3.6.1 and
3.7.3

3.4.1

Test
paragraph

4.6

4.7.1.2
4.7.1.5.2

4.7.1.4

4.7.1.6.2
4.7.1.7

4.6

4.7.2.1.3

4.6

4.7.1.4

~/ Fluid temperature and viscosity specifled in 4.5.1 do not apply. Fluid in—
accordance with MIL-H-5606 may be used.

4.5 TeBt condition.

4.5.1 Test fluid and fluid temperature. Unlene otherwise specified (ace
tables II ana III), the hydraulic fLuid used for all tests shall conform to

MIL-L-17331. Where PfIL-L-17 331 f l“id is used for teeting, the fluid tempera-
ture shall be that temperature at which the actual fluid viscosity is 100
centiatokea, and the temperature shall be maintained to plus or minue 1‘C.
Viscosity data used to determine test temperature (approximately 37”C) shall
be included in the test report.

4.6 Examination. The filter housings, differential pressure indicators ,
and elements shall be examined co determine compliance with the requirements
epecifled herein with respect to design, visible defects, dimensions , marking,
and workmanship.

4.7 Teat methods.

4.7.1 Filter housings. unless otherwic+eindicated herein, all teete
@hrallbe conducted with elements installed.

.0
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9!!!! 4.7.1.1 Shock. Filter aseembllee and differential preesure’indicators

~; shal1 be subjected to a type A shock teet in accordance with MIL-S-901. There
shall be no evidence of damage, malfunction, or external leakage at the conclu-
sion’of the teat or during eibsequent teats (eee 6.7.1.2 through 4.7.1.9).

4.7.1.2 Proof pressure. A proof pressure as specified in 3.5.5’shall be

applied to the filter houeing and held for 2 minutes. For qualification, this
teet shall be performed after completion of chock and Impulse tests.

4.7.1.3, Houeing pressure drop. This test ehall be conducted with a
dummy elemnt installed as specified in 3.5.9. Using the test fluid,)the
maximum preseure drop between the inlet and outlet of the filter houeing at
rated flow ehall not exceed 35 lb/in~. Rated flow for each filter ehall be
as specified in 3.2.9.

4.7.1.4 Differential pressure indicators. Differential pressurd indica-
tor shall be subjected to the chock test (see 4.7.1.1), fatigue impulse test
(eee 4.7.1.8), proof pressure teet (see 4.7.1.2), and vibratiOn teat.: ~,%
differential pressure Indicator ehall be eubjected to a vibration teet as
specified in 3.5.10. For thie test, inlet pressure ehall bc between 2700 and
.3000 lb/in2 and outlet preseure bet~en 50 and 150 lb/in2. mere shall be
no evidence of damage, malfunction, or external leakage at the conclusion of
the vibration test, or during subsequent tests. Proof pressure test shall be
performed after shock, vibration, and impulse tests.

@

4.7.1.4.1 For gage differential pressure Indicators, the gage shall aleo
be subjected to forward and reverse differential preseuree to 4500 lbl~n~.
Differential pressure shall be maintained at 4500 lb/in2 for 1 minute. After‘___
all teets, including shock, impulse, vibration, and proof, the gage shall read
within plue or minue 11 lb/in2 in the differential pressure range of +0 to.’l4O
lb/in2 and shall be tested in both the ascending and descending press~re modes
of operation at 20 lb/in2 intervale fram 40 to 140 lblin2, inclueive. An
indicator response time of lese than 20 .secondefoi a 100 lb/in2 change in
preesure shall be demonstrated. For quality conformance, accuracy of each.

indicator shall ~ verified at 40, 90, and 140 lb/in2 in both aecending and
descending pressure modes.

4.7.1.4.2 For qualification teeting, the mechanical differential preeaure
indicators ehall be tested for operation with the inlet port ieolated Land outlet
pressurized to 3000 lb/in2. The inlet preesure shall be increased elc.wlyuntil
the pressure indicator actuetem. The actuation preseure shall be 90 + 10 lb/in2
higher than the outlet preseure. At 3000 lb/in2, a.differential pres~ure of
105 lb/in2 of 5 seconde duration shall not cauee the indicator to actuate.
After actuation. the indicator shall stay actuated in the extended position
through the pressure range to 4500 lb/in2. With the inlet pressurized to 4500
lb/in2, the indicator shall remain in the extended position while the [outlet
preeeure is reduced to zero. Differential pressure shall be maintained at
45OO lb/in2 for 1 minute. The indicator shall then be manually depressed to
the normal reset poe”itionat differential pressures of 3000, 1500, 500, 150,
and 75 lb/in2 wlthnut the use of any tool. At “a differential pressure of 75
lb/in2, the indicator shall remain in the remet position. The above operational

@

tests shall be performcd after completion of chock, impulse, vibration, end
proof teate. For quility conformance, the actuation pressure of each indicator

/, shall .be verified Lo be 90 + 10 lb/$n2 higher than the outlet pressure.—

19

,.,

Downloaded from http://www.everyspec.com



I

MILYF-24402D(SH)

4.?.1.4.3. For qualification te8tlng, the electrical differential pres- 0
sure indicators shall be tested for operation in accordance with 4.7.1.4.2.
Eurlng operational teats, verify that the electrical contacts trip in con- ..>

jutrction with the actuation and reset of the red indicator (see 3.4.I.3). FCIr
quality conformance the actuation pressure of each indicator shall be verified
to be 90 + 10 lb/in~ higher than the outlet pressure for both the red indicator
and elect~ical switch.

4.7.1.5 Relief valve operation.

4.7.1.5.1 Relief valve (qualifIcrttion). Types lR, 2R, and 3R assemblies
shall be tested for relief valve operation. Prior to thie test, a meane of
stopping flow through the filter element(e) shall be installed. Pressure shall
be applied to the inlet port of the filter at 80 percent of cracking preeeure
by msanx of a power-driven pump and shall be increased in increments of 10
lb/in2 or lees, until the cracking preesure of the relief valve 1s reached.
T& pressure shall be held constant for 5 minutes at each increment and leakage
rate noted for the last 3 minutes. The pressure at which the leakage rate
through the relief valve is 10 mL per minute shall be the cracking pressure
which shall he in accordance with table I. The pressure shall be increased
until rated flow (see 3.2,9) is obtained through the relief valve. Rated flow
ehall occur at a differential pressure leas than the maximum specified in table
I. The preaeure shall then be reduced in 10 lb/in2 increments until leakage
through the valve does not exceed 8 cm3 per minute. This preseure shall be
considered the relief valve reseat pressure and shall meet the requirements of
table I.

6.7.1.5.2 Relief valve (quality conformance). Each type lR, 2R, and 3R o

assemblies shall~eakage requirements at cracking
...

pressure (see table I).

4.7.1.6 Selector velve operation and leakage (type 2N and 2R assemblies
*.

4.7.1.6.1 Selector valve (qualification). The torque or force to operate
the eelector valve shall be measured for all positions. Seal tightness shall
bc checked at 3000 lblin2 differential pressure for the positions in which one
fIlter bowl is isolated. The selector valve shall then be operated 200 cycles
with a flow not less than one half the housing rated flow (see 3.2.9). Ouring
shifting of the selector valve from one position to another, flow shalI not be
cut off and the differential pressure across the assembly shall not exceed
200 lb/in2 with dummy elements installed and an inlet pressure of 3000 lb/in2.
After zOO cycles, the torque and leakage tests shall be repeated. The torque
before and after the cycling test shall not exceed that specified in 3.4.4.
Leakage measured with the bowl of the isolated filter removed shall noL exceed
6 mL per minute for the isolated flow paths, either before or after the cycling
teat, and shall not increase by wre than 50 percent, as a ree”lt of the
cycling test.

4.7.1.6.2 Selector valve (quality ccInformance), valve operating torque
and selector valve leakage shall be checked and shall meet the test specified
in 4.7.1.6.1. The cycling test is not required.

I

I

“*
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● 4.7.1.7 Check valve cracking pressure and leakage (qualification) (type
2N and 2R assemblies only). Cyclic teeting shall be conducted with the selector
valve alined ao that only one filter bowl is on-line. With the filter outlet at

3000 lh/in2 minimum and fluid flowng at one-half the rated flow of the assembly,
the filter inlet shall be subjected to 5000 repetitions of rapid decompression
and rapid repressurization. At the completion of testing, cracking pressure and
internal leakage shall be determined for both check valvee. Maximum cracking
differential shall be 8 lb/in2. Internal leakage in the flow checked direction
shall be measured at a differential pressure of 5 lb/in2 and at 3000 lb/in2.
Leakage measured with both filter bowls removed shall not exceed 2 mL per minute
in each flow passage at either a differential pressure of 5 lb/in2 or 3000
lb/ln2. me differential pressure”shell be held for 5 minutes. When determining
ieakage, fluid shall be no cooler than that temperature required for a “fluid
viscosity of 100 ‘centiatokes. If both installed check valves are not identical
in design and construction, the cyclic test shall be repeated with the other
bowl on-line. Replacement of check valve internals prior to this repeat test
is allowed. Cracking preseure and leakage determinations ehall be repeated
and meet the above requirements.
1
I 4.7.1.7.1 Check valve cracking pressure and leakage (quality conformance).
Check valve cracking pressure and leakage shall be checked and shall meet the
~equirements specified in 4.7.1.7. The cycling test ie not required. ‘ .

, 4.7.1.8 Fatigue lmpulae test. For assembl~ee and Indicators with a rated

fatigue pressure, the fatigue pressure rating shall be verified with a teat ae
speclf ied in 3.5.3. A photograph showing the actual impulee curve, as indicated

e.

by oscilloscope (or equivalent method), shall be included “inthe qualification
teat report.

4.7.1.8.1 At the conclusion of the shock, fatigue Impulse, and proof ~teats,
the filter housing shall he subjected to and ehall pace the tests specified in’
4.7.1.4, 4.7.1.5, 4.7.1.6, and 4.7.1.7.

I 4.7.1.9 Burst preseure. A burst pressure ae specified in 3.5.4 shall be

?pplied to the filter housing. The actual burst pressure shall be recorded.

1
4.7.2 Filter elements.

4.7.2.1 Bubble point. Filter elemente shall be tested to determine the
Initial bubble point. The filter element, containing no fluid, shall be in-
stalled in a setup similar to that identified in ARP 901. The fluid level shall
be maintained at approximately one-half inch above the top of tbe filter element.
Unless otherwise specified herein, the bubble-point test procedure ‘shall be “in
accordance with ASP 901. The mar@eter reading,in Inches of water corresponding
to the first bubble shall be recorded. The standard referee test liquid shall
be reagent grade isopropanol (isopropyl alcohol) having a eurface tbns’ioh‘of,
21..15~ 0.10 dynee/cm at 25-C. However, the test liquid may be commercfkl gfadee
of ieopropanol, proprietary solvent No. 3 (U.S. Industrial Chemicals) or other
brands of denatured ethanol used by the manufacturer for bubble Point testing
of production elements. The teat fluid and its surface tension shall be identi-
fied. For test liquids other than Isopropanol, the bubble point prea~ure shall
be correcLed for eurface Leneion in accordance with ARP 901 and the standard

.,/--

*

bubble point reported in the qualification test report. The bubble point test
shall be accomplished within 10 mlnutea of the immersion of the filter element.

I
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4.7.2 .1.1 Te8t point values. The inltlal bubble point value of the six

qualification teat elements of each size shall.be decermlned vrior to further o
&ting. The minimum lnitlal bubble point preseu~e for each ~roduction”element
till be established based on the bubble point# of the qudLficatiOn test

.-

elements. The pinimum bubble point established shall be 90 percent of the
minimum bubble point of the qualification test element with the lowest bubble

PQiat, but shall be not less than 4.5 inches.

4.7.2.1.2 Test elemence. Normally, the degree of filtration test (see
4.,7.2.4) shall be performed on the element w.tththe lowest bubble point, and
the pressure build-up and collapse test (see 4.7.2.5) shall be performed on
the element with the highest bubble point in the test.liquid. Where bubble
‘pointswill be determined after a specific qualification test, the bubble
point prior to and after the test shall be conducted in the fluid used for the
specific test. Variation in the selection of elements for specific teet or
aeqwence of tests may be made at the discretion of NAvSEA or its representative.

4.7.2.1.3 Unless otherwlsc spe~ifi,~dherein, for quallty conformance, the
filter elemant, containing no fluid, sha].1be bubble point Lested in accordance
with AW 901. The llquid level shall be.maintal.nednL approximately one-half
inch above tbe top of the fl.lterelement.. The air pressure shall be preeet to
0.1 inch Of water less than the minimum inital.bubble point . The filter element
shall be rotated 360 degrees about its longitudinal axis and che entire filter
area seamed for the appearance of any bubbles. There shall be no bubbles
emarging from the filter. For bubble po~nt of production elementg, the minimum

initial bubble point shall be determined as specified in 4.7.2.1.1. If the
surface tension of the production test liquld is d.lfferentfrom that of the
liq~d used for qualifIcatlon, the mf.ni.mumbubble paint shall be calculated
based on tbe standard bubble point repor:.cd4.:1[.1xqmalific.scf,on test report
using the criteria specified in 4.7.2.I.1 and correc~ed for surface tension
in a&erdance with ARP 901.

4.7.2.2 Determination of test flul.d cleanliness. A determination of
test fluid cleanliness shall be made. ‘l%eproiedure shall be as follows:

. .——

(a) Flush 2000 mL of tbe pref L1.tere.cifluid Chrough the contaminant
mixing chamber (see figure 12) a~.dthe filter test housing at
a rate of 20 to 40 gal./mln and coS.lf!cL the fluid in a clean
container.

(b) The weight of Lhe contam!.,umtco.llectcdwill be the blank value
(B) used in calculating L]leefficiency. (For tests conducted
by the Government, Lhe blank value (N) shall not exceed 0.002
grams (g).)

I

●✎✎
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●✎
Percent remnval - (A-B + .002) - C ~ lo.

(A-B + .002)

Where: A - (add value) - Amount of test contaminant passed through system
when there is no filter element in the houelng.
Add value cannot exceed weight of contaminant
added.

B . blank value) - Amount of contaminant attributed tn the test
syetem and filter teet assembly when no teet
contaminant has been added.

c- contaminant - Amount of test contaminants passed through teat
value) filter assembly with element installed.

4.7.2.3.1 Determination.of system add value for Government conducted ‘teats.
When tests are conducted at a Government facility or by the Government for
verification, the test specified in 4.7.2.4 shall be conducted two times without
the filter element installed. The add value (A) used in calculating efficiency
ehall be the average of the two runs and the contaminant collected in each of
the rune shall be not less than 95 percent by weight of the contaminant:intro-
duced.

4.7.2.3.2 Oeterminatinn of system add value for tests conducted by the
filter manufacturer or his deaigna:ed facilities. The test specified in
4.7.2.4 shall be conducted two times without the filter element installed.

●
The add value (A) to be used in calculating efficiency shall be the weight of
the contaminant cnllected for the run in which the minimum contaminant wae col-.-
lected and shall not be less than 90 percent by weight of the contaminant
introduced. In lieu of two runs, an add value (A) of 90 percent may be used
based ‘on a single run in which the add value exceeded 95 percent by weight of
the contaminant introduced.

4.7.2.4 Oegree of filtration. The degree of filtration for filter elements
shall be determined by the test specified herein. It is of primary importance
that the hydraullc fluid and air used in the degree of filtration test be claan
and filtered prior to test. A degree of filtration circuit similar to that

shown on figure 12 with an in-line assembly, to contain the teat element, shall
be used. Tent procedure shall be as follows:

(a) A setup shall be made as shown on figure 12 withnut installing

the filter element in the test housing.
(b) Flush 2000 mL of prefiltered hydraullc fluid thrOugh ~he.con-

taminant mixing chamber and the filter housing at a rate of
20 to 40 gal/rein,mid discard. This operation shall be.
repeated.

(c) The hvdraulic fluid shall be checked in accordance with.,
4.7.;.2.

(d) Valve B (see figure 12) shall be clnsed.
(e) Add 2000 mL of previously filtered hydraulic

valve A (see figure 12). The element shall
the filter housing.

,...

0 ~~

fluid through plug
be installed in

I

!.

,,,
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(f)

(K)

(h)

(i)

(j)

(k)

(1)

(m)

MI L-F-24402 D(SU)

A 25 ml. slurry con(::hl.ni. nx Lhe amour?L of cont<smlnant speclfled ●
in cable IV shall.be added LO the hydraulic fluid Lhrough a
small funnel ineerted in Lhe plug valve .4. The contaminant ../

shall be APM F-9 beads. Additional fluid shall be used as
necessary, to wash down the funnel.

The contaminant shall be distributed uniformly by churning,Lhe
hydraulic fluid with an agitator for 3 mLnuLes.

Plug valve A slv+ll be closed and the glass chamber containing
the hydraulic fluid and contaminant shall be pressurized,
using the air regulator. The air regulator is used to maintain
flow.

Valve B shall be opened and air pressure shall force the
hydraulic fluid, containing the conLamina”t, thrcmgh the sample
filter assembly at a rnLe of 20 LO 40 gal,fmin. ‘L’hisfilcraLe
shall be collected in a <Lea” 5000 mL conta.lner. Using a wash
bottle, 750 ml.of preflLtered solvenL compatible wiLh the
filLer !nCmhraneIIha!.1LIWIIhe washed Lhrotq;hLhe col,tam.LllanL
mixing chamher and L,?*J1 1 i lLer oxsemhly. “We wash I“luidshall
be col.”LccLt!dLn I.IIC name. >(I(I{J ml., c.onLa.inec.

All hydraulic fluid and wash fluld passed Lhcough the test filter
shall be filtered Lhrough a membrane filter disc, 47 millimeter
(mm) diameter , absoluLe 0.8 ml.crOnK?Ler, type AA Millipore , or
equal, which has been previously washed wILh prefilLered solvent,
dried to a constant weight by heating for 30 minuLes at 50°C,
and coolLng for 30 minutes in a desiccator , a“d weighed to O.Lt)
mLlligram (rag)accuracy.
The 5000 mL container shall.be washed wLth at least 1000 mL of

prefiltered solvent. ~.Ls wash shall also be passed Lhrough ●
the fLlter membrane using a vacuum (minimum 25 inches of mercury). “

The membrane filter disc and assembly shall be washed down with
prefiltered solvent as necessary, to insure that all contaminants
are trapped on the filter disc.

With soLvenL washing compLeted and all wash fluid pa8sed Lhrough
the filter disc, it.shall be dried LO a consLant welghL and
weighed to O.10 mg accur,,cy.

TABLE IV. Amount of contaminants for pressure build_–upand efficiency teete.

EElerrentSize

A (see figure 1)
B (see figure 2)
C (see figure 3)
D (see figure 4)

TesL flow
galfmin

——. .—

50
50
50
20

Pressure buLld-uD \ EfficLencv \

COntaminan L added

(A-C du,, L)(g)

3.5
5.0
2.5
2.5

——.

““-I
Min weighL of APM F-9 glass

dus L 8C 90 1.b/in2 beads (g)

21 3.5
50 4.0
15 2.5
15 2.5

—.

4.7.2.4.1 The difference beLween I.hemembrane filter weights before and
after the procedure specified in 4.7.2.4 1s the wel,ghtof c.”,>tnmi.”unt.p~tl%l”g
through test filter B In the formula sp!, cl. fLed in /,.7 .2.”3. e

I
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4.7.2.5 Ftessure build-up and collapse pressure. ,,, ,.,,,!..

L
4.7.2.5.1 Filter element preaeure drop. With the element in a tea,t’ ‘~’‘

housing, standardized air cleaner (A-C) fine test dust shall be added imhedia~~iy
upstream of the filter element at &-minute intervals. An acceptable preaaure

build-up and collapse test setup, with cleanup devices installed, la shown on
figure 13. The amaunt of dust added at each interval shall be as specified
in table Iv. The temperature of the test fluid shall be maintained as spe”cl-,
fied in 4.5.1. pressure differential, flow, and temperature shall be recorded
2!mlnuLeS after each dust addition. me pressure ,dlfferentlal at teat flow ‘.’

(@ee table Iv) shall not exceed LO lblin2 fOr a clean element and shall hOt
exceed 90 lb/in2 after the specified amount of duet has been added. Mditional

dust shall be added until either a differential pressure of 150 lb/in2 is
obtained across the element at test flOw or until twice the minimum weight of
test dust has been added. Fluid flow shall not be interrupted during pressure
b~ildup teSting. Add intervals, amount of dust added, and Pressures shall be

included in the test report. Curves showing the differential pressure a-cross

the element versus weight added in g of A-C fine test dust Shall be Inclruded
i~ the test report. Cleanup filters are allowed in the test atand durin”g
pkessure build-up testing, at the manufacturer’s facilities. When testing is
done at other than the manufacturer’a facilities, cleanup fIltera in accordance
with MIL-F-27656 shall be installed during testing.

4.7.2.5.2 Filter element collapBe pressure. Standardized A-C fine or

A-C coarse LeSt dust shall be added to elemente following the pressure drop

●
test until a differential pressure aCIOSS the element Of at least 2000 lb/in2
is obtained and held for 2 minutes. Additional test dust shall be added until

%. a differential pressure of 4000 lb/in2 is reached and held for 2 minutes. The
element shall not collapse. The initial bubble point after testing shall be

not less than 3 inches of water , when tested in either the element test fluid
or proprietary 8olvent no. 3 (see 4.7.2.1).

4.7.2.5.3 Filter element reverse flow test. With at least 20 galfmin’flow

in the reverse direction from the element collapse test (see 4.7.2.5.2), the
e:lementshall be loaded with A-C fine or A-C coarse test dust until a differen-
~ial preesure of 20 lb/in2 la obtained across the element. The elements,shall
~thstand the reverse flow differential pressure, without structural damage. “,,,

Fe initial bubble point of the element after reverse flow testing shall be “
not less than 80 percent of the initial bubble point of the element prior to
reverse flow testing. Flow may be adjusted as necessary, to maintain the.dif,~
ferential pressure of 20 lb/in2 for at least 3 minutes.

4.7.2.6 Flow fatigue.
!...,:.:.

Filter elements shall be subjected to pKea8Ure,. ,
flow cycles with hydraulic fluid. A cycle shall consist of increasing the
differential pressure across the filter element from zero to the preaaure
specified below and back to zero by first increasing, then decreasing, the
flow through the test filter element which has been loaded with A-C fine,or ,, ~
A-C coarse dust. or equivalent. ‘ihecvclirurrate shall not exceed 300 cl.ti..‘‘“
The number of cycles it each

Style N elements:

,n 45,000 cycles

● “

5,000 cycles

different~al p&eure shall be aS fOllOws: “’ ,.‘:,;,

,! ‘:;.;
,,.,..,

at 11)0lb/in2 pressure drop
at 300 lb/in2 pressure drop

,,/.

.:,.,
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l%are shall he no evidence of damage aa a result.of this test, and after te~ting,
●

the element initial bubble point shall be not less than 80 percent of the initial
bubble point of the element prior to testing.

...0

4.7.2.7 Media migration and vibration analysis of filter elements.

4.7.2.7.1 Preparation for analysis. The test element shall be installed
in a filter housing or a special test housing with blanking connections installed.
The housing shall be filled with prefiltered hydraulic test fluid. I

4.7.2.7.2 Vibration test. The filter housing head shall be secured to
the testing machine such that the vibration input is centrally alined along the
longitudinal axis of the filter element . The equipment shall be vibrated from
4 HZ (or lowest attainable frequency) to 50 Hz in discrete frequency intervals
of 1 Hz, at the amplitudes shown in table V. At each frequency, tbe vibration
shall be maintained for times shown in table V. An acceptable alternative will
be a continuous sweep from 4 Hz Lo 50 Hz, over a peclod of aL least 1 hour ,
with the amplitudes shown in table V.

TABLS v . Vibratory displacement single amplitude.

Frequency range Table amplltude~/ Time
(Hz) (inches - minimum) (minute,)

4 to 15 0.05 2
16 to 25 .04 1
26 to 33 .03 1 ●
34 to 40 .02 1
41 to 50 .01 1

I_/For Government conducted tests, the maximum amplitude shall not exceed the
minimum required amplitude by mere than 20 percent.

4.7.2.7.3 Media migration analysis. The port blanks shall be removed and
the filter and housing shall be flushed with 3000 mL minimum of prefiltered fluid
and the effluent collected. The effluent shall be filtered through a membrane
filter disk, 47 mm diameter , absolute 0.8 micrometer , type AA Millipore, or
equal, which has been previously washed w[th prefiltered solvent. The mambrane
from this analysis and the membrane retafned from the degree of filtration test
(see 4.7.2.4) shall be examined for evidence of filter media migration. There
shall be no media migration identifiable as coming from the filter element
medium ,

4.7.2.8 Compatibility of elements with fluids. Elements noe. 4, 5 and .5
shall be tested for compatibility with fluida in accordance with MIL-H-19457 ,
MIL-H-22072 and MIL-L-17331. One patch (four required; each approximately 2
inches by 4 inches) of the filtration media shall also be tested for compati-
bility with each of the above fluids. An untested fourth patch shall he
retained for microscopic comparison.xith the immersed patches on completion
of the tests. Test patches shall be taken from a single representative speci-
men of fIltration media (approximately 8 inches by 4 inches). Each test
fluid shall be thoroughly mixed with 5 percent water prior to testing, and
stirred approximately every 24 hours thereafter, weekends excepted. Ouring

I

I
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*

‘thetest, water and oil may be added as necessary to make up evaporation losses.
Elements and teet patches shall be completely immersed in appropriate test
fluids as designated above, for 195 hours at 85 to 90”C. After immereion and
decreasing of the elements and patches, there shall not be any visible evidence
of degradation or corrosion. Elemant bubble points shall be not less than 85
percent nor more than 120 percent of the bubble point at the bauinnin~ of the
teet. The above portion of the compatibility teat shall be sch~duled-for
‘completion euch that examination can be accomplished in the aamc time frame
:as’the other qualification tests. Patches shall bc compared to the untested
.“apecimcnunder a microscope, and visible differences noted. Avoid akin con-
‘tact with and inhalation of MIL-H-19457 and MIL-H-22072 fluids and vapors.

4.7.2.8.t After the fluid compatibility teate, elements nos. 4, 5, and
‘may be subjected to any of the tests lieted for elements nos. 1, 2, or’3 and
:shall satisfactorily Pass those tests. Teets to be conducted and elemants

6

‘selected shall be at the discretion of NAVSEA or its representative. Elements
‘not tested further shall be retained by NAVSSA for future reference. 1

1+.8 Inspection of packaging.
‘tIonof the preservation-packaging,
ktorege shall be in accordance with
ilocumentsspecified therein.

5. PACSAGING

Sample packages and packs, and the1inspec-
packing aridmarking for shipment aid
the requirements of section 5 and the

(The preparation for delivery requirewnts specified herein apply only

‘*,

for direct Government acquisitions. For the extent of applicability of tlie

“preparation for delivery requirements of referenced documents listed in section
2, see 6.5.)

5.1 preservation-packaging. Preservation-packaging shall be level A or.C,
as specified (see 6.2).

5.1.1 Level A.

5.1.1.1 Filter assemblies and differential preesure indicators. Internal
surfaces and components of filter assemblies and differential pressure lndica-
,tors, in contact with hydraulic fluid, shall ba cleaned to .agrade A/B level
ultrasonically (or by an equivalent method). Grade AfB cleanliness is defined
as that degree of cleanliness which results in free flow paths and internal
surfaces free of grease and oil’(except approved preservatives and assembly
lubricants), flux, loose particles visible to the unaided eye, oxidea and tap
water residues having visibly distinguishable,particles ,’temper and oxide.filma
resulting from heating operations which are of visible thickness, metal chips,
grit, dirt, and other foreign materials which could be detrimental to the
operation of hydraulic equipment. This level of cleanliness for particulate :
matter shall be determined by visual examination. The cleaning method utilized
shell not have any deleteribua effects on any mcterial (for example, metals,
plastics and elastomers). Inunsdiatelyafter cleaning, the units shall be
dried, assembled as necessary, and unless otherwise specified (see 6.2); fluehad
with preservative oil conforming to MIL-H-6083, drained, and tagged (see 5.3.1).
Openings shall be sealed with closures conforming to MIL-C-5501.

+.

o
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5.,1.1.1.1 Differential pre.aaureindicators not attached to assemblies
#hall he individually packaged in containers conforming to PPP-B-636. Assem-
blies shall be individually packed in shipping containers (see 5.2) for the
level of packing specified in the contract or order. Closure of containers
shall be as specified in the applicable specification or appendix thereto,
with method I closure applicable for PPP-B-636 containers.

5.1.1.2 Elements. Elements shall be cleaned, air dried, and individually
wrapped in barrier material conforming to grade A of MIL-B-121, or placed i“
a heat sealable bag conforming to class E of MIL-B-117. Barrier material shall
be sealed with pressure sensitive tape conforming to PPP-T-60, type III, class 2.

~eservatlve oil shall not be wed. Each element shall be placed in a unit
container conforming to PPP-B-636 or PPP-C-55, at the contractor’s option, which
will provide the required protection. When used, cans shall conform to type I,
class 2 of PPP-C-55. Sealing and cloeure of unit containers shall conform to
the applicable container specification, with method I closure applicable for
PPP-B-636 containers.

5.1.2 Level C. Filter assemblies , differential pressure indicators , and
elements sha~leaned as speciffed in 5.1.1.1 and 5.1.1.2 and individually
packaged to afford protection against corrosion, deterioration, and physical
damage during shipment from the supply source to the first receiving activity
for immediate use. The contractor’6 normal preservation and packaging method
may be utilized when such meets the requirements of this level.

5.2 Packing. Packing shell be level A, B, or C, as specified (see 6.2),

5.2.1 CeUeT81 requirements for levels A and B. Cushioning, anchoring,
blocking, and bracing of container contents shall be IIIaccordance with
MIL-STD-1186 and the applicable container speci.fication and appendix thereto.

5.2.2 Level A. Filter assemblies or elements preserved and packaged as
epecified (see 6.2) shall be packed in contalnere conforming to any one of the
following specifications at the option of the contractor:

Specification

PPP-B-601
PPP-B-621
PPP-B-636
PPP-B-640

Shipping containers shall be cloned, strapped,
applicable container specification or appendix
specified (see 6.2), shipping containers shall

Type or class

over~eaa
Overseas, clans 2
Weather-reeist,ant

class 2

or banded in accordance with the
thereto. Onless otherwise
have caseliners conforming to

..-

01

MIL-L-10547. Caseliners-ahail be closed and sealed in accordance with -
M2L-L-10547. Caseliners for fiberboard containers mcy be omitted provided all
center and edge seams and the manufacturer’s joint are waterproofed in accord-
ance with the appendix to the applicable fiber box specification. Fiberboard
boxes shall be reinforced with pressure-sensitive reinforced, filament tape
or non-metallic banding, with method V closure applicable to PPP-B-636 boxes.
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●
5.2.3 Level B. Filter assemblies or elements preserved and packaged am

epecifled (s= shall ba packed in containers conformf.ngto any one of
, Fhe following specifications at the option of the contractor:

Specification Type or claaa

PPP-B-601 DOmeatic
PPP-B-621 Claaa 1 ,

PPP-B-636 Domestic
PPP-B-640 Claas 1

Container shall be closed, strapped, or banded in accordance with the applica-
ble container specification or appendix thereto, with method I closure applica-
ble to PPP-B-636 boxes.

5.2.4 Level C. Filter assemblies or elements packaged aa apacified (see
;6.2), shall be packed in containers acceptable to the common carrier and which
~will insure safe delivary at destination, in a satisfactory condition, at the
1lowest applicable rate. COntainera, packing, Or method of shfpmapt shall
comply with the Uniform Freight or National Motor Freight Claaaification Rules
or other carrier rules, as applicable to the mode of transportation.

In addition to any special marking required by the con-
tmct’1~ o%%’%e 6.2), interior packages and exterior shipping contaihera
shall be marked in accordance with MIL-STD-129 and shall include the following:

o (a) Quarter and year of manufacture.
(b) Manufacturer’s name or Federal Supply Code for

Manufacturer’s (FSCM).

(c) Standard part number (see 1.2).

“5.3.1 Special marking. Preserved filter assemblies shall be tagged;
the individual unit container and exterior shipping container marked or labeled
with the following:

(a) ~: “’W not disassemble. The interior of this item hae
been cleaned and examined to grade A/B cleanliness require-
ments of MIL-F-24402, and 18 coated with corrosion preve”ta-
tive compound (brand name and type or ml itary Specification
number), manufactured by (name of company). It was installed
on (date) and ehould be replaced one year from date if,:still
in storage. Preservation replacement does not require ,dia-
assembly of the unit. Repraaervatlon can ba done by (state
procedure).”

When the preservative fluid conforms to MIL-H-6083 (ace 5.1.1.1), the f?llowlng
additional i.nf?rmation shall be added to the tag: “Removal of residual preser-
vative fluid prior to installation is not required.”’

29
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(b) Labels of marking: ‘“Theitem(s) contained herein has been
cleaned and examined to grade A/B cleanliness requirements
of MIL-F-24402, and is coated with corrosion preventative
compound (brand name and type or Military Specification
number), manufactured by (name of company). It was installed
on (date) and should be replaced one year from date if ~tIIl
in storage. Preservation replacement does not require dis-
aaaembly of the unit. Represervation can be done by (state
procedure) .‘“

5.4 Special tools. Special tools (see 3.8) shall
packed, and markad in accordance with PPP-P-~0, for the
destination as follows:

Preservation-packaging
Uastination level

on board (accompanying
equipm”nt) A
Stock A
Immadiate use c

be preserved-packaged,
intended use and

Packing
level

c
B
c

●
✎✍

I

The cleaning and epecial marking requirements of 5.1.1 and 5.3.1 shalI be applied
where applicable.

- 5.5 Cushioning, dunnage, and wrapping materials.
0’

5.5.1 Lavel A preservation-packaging and levels A and B packing. Use of
all types of loose-fill materials for packaging and packing applications such
as cushioning, filler or dunnage is prohibited for materials destined for ship-
board installation/stowage.

5.5.2 Level C preservation-packaging and packin~. when IC,OSefill tYpe
materials are used for packaging and packing applications such as cushioning,
filler and dunnage, all containers (unit, intermediate, and shipping) shall be
marked or labaled with the following information:

‘“CAUTION

Contents cushioned etc. , with loose-fill material. Not to be
taken aboard ship. Remove and discard loose-fill material

befOre shipboard stowage. If required, recushion with celluloeic
material, bound fiber, fiberboard or transparent flexible cellu-
lar material.”’

5.5.3 Cushioning, filler, dunnage, and wrapping materials selected, when-
evar available, shall exhibit improved performance for resistance to fire.

.
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0“ 6. NOTES

,.\
6.1 Intended use. The filter.assemblies, filter elements, and differen-

tial preaaure indicators,,covered by this specification, are intended fOr uae
in suLxaarineand surface ship petroleum oil, water glycol, and phoaphatd eeter J
fluid hydraulic ayateme. For application to aysteme using other than theee
fluids, ueers are tcutioned to insure compatibility with filter aaeembliee and

elemente herein.
,

6.2 Ordering data. Acquisition documents should epecify the following:

(a)
(b)

(c)

(d)

(e)

(f)

Title, number, and date of this specification.
Filter aasembly, element, and differential pressure indi$ator
part number (ace 1.2). For type 3 aeaembliea, apecify iequired
inlet uortinfz.either “LI”’(as shown in fizure 7) or “’RI”
(inlet” oppos~te to that shown in figure 7);

Filter assembly drawings (not,element or indicator drawinga)
required (see 3.9).

Levels of preservation-packaging and packing, and special marking
required (see 5.1, 5.2 and 5.3).

When preservative ‘oil other than as specified la required (see
5.1.1.1).

Caselinera fnr “shipping container if other than aa specified

(see 5.2.2).

o.—..
6.3 With respect to products requiring qualification, awards will be made

only for products which are, at the time set for opening of bids, qualified for
inclusion in Qualified Products List QPL-24402 whether or not such products
have actually been so listed by that date. The attention of the contractors Is
called to these requirements, and manufacturers are urged to arrange to have
the products that they propose to offer to the Federal Government teeted fnr
qualification in order that they may be eligible to be awarded contracts or
purchaee orders for the products covered by this specification. The actfvi’ty
r,esponeiblefor the Qualified Products List is Naval Sea Syatenw Command,
S.EA3112, Department of the Navy, Washington, DC 20362 and Information per-
taining to qualification nf producte may be nbtained from that activity!

6.3.1 Copies of “Proviaiona Gnverning Qualification SD-6’”may be obtained
upon application to Commanding Officer, Naval Publications and Forms Center,
5801 Tabor Avenue, Philadelphia, PA 19120.

6.4 provisioning. Proviaioning Technical Documentalion (PTD), aP.are
parts, and repair parts should be furnished as specified in the contract.

6.4.1 When ordering spare parts or repair”parta for the equipment covered
by this specification, the contract should state that such apare parta and
repair parts sho.lldmeet the same requirements and quality aaaurance provisions
as the parts used in the manufacture of the equipment. Packaging for such parts
~hould alsn be specified.

$
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6.5 Sub-contracted material and parts. The preparation fox delivery
requirement0 of referenced documents llsted in section 2 do not &pply when
material and parts are acquired by the contractor for incorporation into the
equipmant and lose their separate identity when tbe equipment is shipped.

..1

6.6 CbIges frOm previous issue. Asterisks are not used in this revision
to identify changee with reepect to the previous issue due to the extensiveness
of the changee.

Preparing activity:
Navy - SH
(Project 4330-N029)

9
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1/32 DIA.

OR PINS
SPACING

FIGURS 1. Filter elements dimensions, size A.
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●
.,

●

Id
SH9856A

FIGURS 2. Filter elements dimene.ions , size B.
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FIGUSS 3. Filter elements dimensions, size C.
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MIL-F-24402D(SH)
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●
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1.7~O”MAX.RJR FlRS7.S@ FROM SOITCM

14 SH11278

FIGURE 4. Filter elenente dimensions, size D.
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SH9850

FIGURR 5. Schematic of type 2N filter menifold assemblfee.

I 1

I I

+
I

1-
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A

I
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I

I “1

3

u? J’-— --

SH9851

FIGURS 6. Schematic of type 2R filter manifold aesembliee.

37

Downloaded from http://www.everyspec.com



MIL-F-24402D(SH)
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✎✍

~.. --,

1

I ‘7~FmmJ2”

i

.
USSR’S NOTE FC#l CC?4KIANCE 30$ MAX.
WITH MIL-~D-4S6 IN

[

H~lc SYST2M S2RVi12E, ‘—
~12_2P~ &MAsYslEm

FRO UT ‘-T

GRCOVE CUT INTO THS Vl$ w
RAISSO FACE TO ACCEPT
O- RI?% SIZE AS568-538 Is $“MAX

n

), 1 T

[F&IDS FMI Ss.

OR

“
nxE

ORIENTATION

NOTS : View showo is left inlet , to order specify ‘“LI”(see 6.2).
To order opposite inlet/outlet porting configuratio”, specify
“’RI’”(for right inlet) (see 6.2).

SH10522A

FIGURS 7. VP e 3N and 3R, class BF filter assembly outline dimensions.
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BP
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S.ho ma. 14.8 Q4x 17. ODma, 1.56? .03 3.7s w
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SH12081

12.D _ 14. S mu 1.56~ .03 3.75 mu

FIGURS 8. Type IN and lR class AP, BP, and CP filter assemblies
outline dimensions.
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8 HOLES, 80” C8X 10,63” OIA. ei .03 1.260

1/2 20 UUF-23 THREAo. 3/4

‘ ,s(

(BASIC)

MIN FULL THO DEPTH

1~1 AI.010’IOIA

1 2.500 BAalc sQu ARE 2 pLACES
INLET AND OUTLET SEE FLANGE

INLET ~OETAIL ❑ELOW

“2’ ““p&--- ,_L ,.+ 30aMAx
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SH10521

CHAMFER ON SORE

FIGURE 9.
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(1) PIECES 1,2, AND 3 PROVIOED 6Y USER.
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FIGURS 9. e 2N and 2R, class BF filter manifold assemblyTYP
outline dimensions. - Continued
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ASSEMBLYMUST MATE WITH FEMALE GLAND

DETAIL A

@ M2224211-016 ~ M828774-016

SHOWNON FIGURE II

*P*
2* MAX .210

.220
:X ;’; FOR@

t Ir
,?,+

MAX MA, ,554
,900

i ‘4

&

ONT ,
CPTIO _t_ .:;7

“L ‘ .lo:FO’R@
TOP

\ ~.,,.j
.623

I

FRONT SIDE

9!

1 q..
SEE GAGE 3

‘ETA’” :kl+d~’ ,.

●
✎✎

●

SH10157

FIGORS 10. Freaeure indicator envelope and male gland dj.mensio”a.
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SECTION A-A

LIMITS OF PRESS PORT PENETRATION
FROM,SPOTFACE SURFA~

MIN NAX

RIGS .220 .440

LOW .970 —-
.;

sH10156

FIGURS 11.

@

Differential pressure indicator port.
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;(X4~J&Ml NANT

CHAMBER.
PLASTIC, 18
INCHES LONG
3-1/2 INCHES
1. D.

QUICK OPENING
BALL VALVE B

FILTER
HOUSING

kh-z
AIR FILTER

100 LB/lN2
AIR SUPPLY

●

--$ 5(200 ml

MILLIPORE-TYPE CONTAINER
FILTER

TO VACUUM

SH10897

FIGUHS 12. Typical apparatus for determining filtration efficiency.
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ter

A 15xtub.sdiamin. NOTES:

B 4xtubedia min. 1. MOUNT TEST UNIT WITH FILTER SOWI UP.

@ Shut-of fvolve 2. PUMP DISCHARQE CLEAN-UP FILTER MANDATORY FOR

TESTS CONDUCTED SY GOVERNMENT.

SH11279

,,.

FIGUSS 13. TYpical piping schematic for pressure build-tip
and collapse test.
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