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M?J.J.TARYSPECIFXf&TI~

AXR UEANERS, AU’NXXWE : HEAVY WTX, DRYATYPE
(FOR lNTERIIA.LC(l@USTI~ EMG~ )

?41L-A- 620k@A(AT )
5 March 1975
SUPH?SEUING
MIL-A-62@8(AT)
32 August 1966

TM! sp?cificatIan is a~rwed for use by all Departmentsa@ Agencies
of the Department of Defense

1. Scorn

l?1 Thts specIfication covers heavy duty, dry-type air cleaners with a ;
replaceablefilter elemxxt for use in autmotive applfcations.

A’
2. APPXXABXZ!DmtlMENTS

2.1 The fdlow~ doc~ts of the ~sg~e ~ effect ~ &te of &vi~ti~
tor bids or request for propma3 form a part of this specification to the extent
specified here in.

‘L SPEC~XXTI~
Milstary

MGT- 7@4 - ‘Treatment and Peimting of Material.
B5-B.5924 - Batting, insulation, Glass F Iber. ,

. 14XL-D-23570 - Dust, Testing by Exposure to.
MIL-B-k6707 - Blowert Air filter, Engine.
M~-E-46~6 - Element, A lr Cleaner, Intake, Dry Type.

sl!4mwms
Fedem.1
F’ED.STD. 595 . Colors.

. .

... . .

WLila.ry

ZmATD- 105 - Sampling Procedures and Tables for Inspection -
by Attributes. .-

MIL-STD-130 - Identiftcation Marking of U. S. Mi2i*ry Property.
ML-SIT& 202 - Test Methc@a for Electronic and Electrical

caupowlt Parts *

. [Copies of specifications,-1 standards and publications required by suppliers
in cor~ection with speciffc procurement functtons should be obtained fran the

m
proces: mg activity or as -directedby the contract.- officer.

.
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3 ● REQlnREMEms*
3.1 Preproduction sample. Unless othenise specified (see 6.2),prepro-

duction samples of the air cleaners to be furnished under this specification shall
be produced prior to the nmufacture of these items in production qum%ity. The
preproduction samples shall be submitted to the Govermmnt for preprcductlon ins-
pection to determine conformnce to the quality assum.nce provisions of this speci-
ficathn (see 4.2). The preproduction samples submitted b~m contractor shall
be fully representative of the air cleaners to be supplied from production faci-
lities and tcmlimg.

3.2 Materials. Mater@Is shall.be as ~ecified herein$ and in applicable
tiwings or standaz&. Materials or equipment not desi+zjnatedon the -wings
or stsadafii?sand not specifically covered by this or other specifications shall
be untiom h quality md free from ~erfections or defects which affect theix
serviceability.

“3.2.I Sheet mstalpwts. Sheet metal parts shall.be free of pipes, Iam.in.
ations, etringers, te~rs and excessive metal thinning at drawn sections.

-3.2.2 Filter element. Filter elemmts shall,comply with MIL-E.46T~6.
a

3.2.3 Ah filter blowers. Air filter blowers, if used, shall comply with
MIL-B-46707a

3.3 Designand constmctt~

3.3.1 Interchan&eability. AU units and their replaceable cmpnents $@LU
be fabricated to the fozznand ~ixwxsions specified m the applicable dmwing or
8LUAX sW- -d in accordance with detail requirements of this specif’icati.o

3.3.2 Serv$c ~. Servicing, cleaning, am(lreassesiblysha31 be accomplished
wlthcmt the use special tools and without disturbing the clean air connections
%0 the engtie. The number of parts requiredto be remmed for servicing shall
be-held to 8 miniaum and shall be so designed aa to prevent Improper reassembly.

3~303 TubuMr Joints. Air cleaner tubular joints shall have extedly
beaded ends 0? sufficient strength to
claups or other fastening devices.

withstand external pressure caused by hose

3,3,4’Fked joints. Flanged
use with gaskets, and when assembled,
conditions of service. There shaU be no holes in fknges”opekig into the
clean-air pasaage.

Johts shall We smooth faces suitable for
shall provide air-tightjotitsunder au

.,
3=3~5–R~ted ah flOW WMI dimensions. ‘Unle~sothenwise speciffed (see 6.2

dimensions and rated air aflow shs~~.accordance with the applicable drawimg
Or IS SiXu@.rd specified in the contract.

2
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3*L performlulce.

3.b.l Air lealmge reslaace. When tested as specified in 4.5.3.2,the
air cleaner tithes water vacuum or two pcamds per sq~
inch pressure.

3.4.2 Alr flow restrictions. When tested as specified in 4.5.3.3,the
initial ah cleaner restriction shall not exceed 9 tnches water at rated air flow.

~.4.3 Efficiency. When tested as spectikd in 4.5.3.44the air cleaner
minimm effIciency droll be 99.5 per teat us- fine test dxst.

3.4A Vib*tion resistance. When tested as Specifted Is 4.5.3.5s the air
cleanefislwlllahaw no evX&nce ~ stzucturll.1or seal daam3ge.

taksgd redatanceafter vibmticm When tested as specified
h 495a306j tichet3w8ter Wmuum or two
pounds per squasa inch pressure.

tie ~~v~6~~iciency tier vibration. Uhem tested as 8pecl.fiedh b.5.3.7,

m *- ‘ff~ci-y ‘*
be 99.5 per cent Uulng fineteatdllst.

~.k.~ DuLltcapacity. Wientestedaa apecifkdinJ+.s.3.8,the air cleaaer
dust capacity 61@J be df Icle.ntto permt OpmLt lon for a rmlinum of 20 lmur8

L
to a restrictta of 20 ticheo water us= Comme te8t *%.

3.4.8 Air flow restriction after dust capacity. when tested as epecified
IXl4.5.3.9,thedr cleaner after servicing ShaU not exceed its original restric-
tion by wre than one inch watar.

3.5.1 Paint
=5+!%

Unless othewise spsc~ied (aee 602)$the p~tio’n,
conditioning, ~ timg of the air cleaner shall be In accoz@mce vith sppli-
@?ibleprovlslonn of XXL-T.70h, type A.

3.5.2 Color. unlessothemlse apeclfied (see 6.2), the exterfor color
shall be in a~d with FED. ~. No. 595.

3.5.3 MentifkIbtion nmark~ unlas othsrwfse”specffied(see6.2),inden-
tIficstion markjng amU be h acc&e with ~Sl!D.130 sad shall include the
lm%inllmrated alr flow CEqwSty.

3.6 $kn%nmshi~. Workmanship shaU be such that the a& cleaners shall
-i be free c& bur8, 8- edges, ~aceu out of alignmen% or at of ccmtour

(vism Jy apparent), loose -W pax% icles or qther foreign mterlals.

3.6.1 F Oter elemwt. The filter ele~at shall be flmdy pos~ticxml in
the h~lng but+easily remomble for Bemtc ing. .

3
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4. QmLm ASSURANCE PROVISIONS

4,1 Responsibility for inspection. ?.hd.essotherwise specified in the con-
taact or purchase -r# the supplier is rtmponsi.bit%for the perfo-ee of U
inspection requirements as specified herein. Except as otherwise specified, the
suppliermy utfltzehis own facflities or any commercial.laboratory acceptable
to the Governmmt. The Gcnrernmentresemes the right to perform any of tbe In-
spections set forth in the specIfication where such inspections are deemed nec-
emar’y te assure that supplies and Semites confoti to prescribed rHplre5EntS.

4.2 Prepr*ctia tispectia. If requZred (see 3.1 and 6.2),a prepro-
duction sample of three air cleaners shall be submitted for preproduction inspec-
tian. Preprcduction inspection shall be performd by the Government, at a place
designated by the Govemunentand ahald consist of examinations for the defects
specified in table H and performance of tests as specified In table 1.

.,
Table X. Tests . ,. ., , .. ...

3?.WW Quality
Chldff $c8tiOn C&forn&ce Control.

~.5.s.2 Ah leakagereaistaace x x x ,@
4.5.3.3 Air flow restr%ctha x x x
4.5.3.4 Efflciemcy x x x
k.5,3.5 TMbxatian redstance x
b.5.3.6 Air M%kage restriction

after v%bmhtdcan x
b.5.~.~ Eff’$clencyafter vibration x
4.5.3.8 Dusteapaci,ty x x
4.5.3.9 Ai% flow restriction after

dust Cq83city x x

4.3 QusMty conformance.

4.3.X Smpli+

4.3.1.1 L@ fommtt~. Unless utherwiseqeclfied (@ee 6.2],~ lot SU
cona~ of UL air cleanersof one part number,from an IdentIfiable production
perlod~ f’rm one mmfacturer$ submitted at one time for acceptance.

4.3.1.2Samplingfor examination. Ssm@es for qualtty confm’mnce emm-
ba’tiallShau be selected In accordance with MIL-STD-30~.

4.3.1.3samplingfor test~. SaX@es for quality ctiornzince testing
shall be selected b acco-ce with inspectIon level S of MIL-SI’D-105 fmm each
lot that haa passed the in.spectti specified in 4.s.2.2.

* 9
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4.3.2 Examination.

A.3.2.l Acceptable quality level. Each air cleaner selected in mcord-
ance with 4.3.1.2ShaU be examined for confommce to the following acceptable
quallty levels (AQL) an the basis of percent defective: .

Cm$sifk’at ion Au .
MaJor 1.0

Minor 2*5

4.3.2.2 Classification of defects. For examdmt icm purposes, defects shall
be claneified 88 specified in table 11.

Table 11. Clam!df’$catlaa of defects

Mailer De$ect Examlnatim method

Ml D*nsiaks not * Iq)e’cified
102 Materials not as specif’ted
103 we= or brazing not as specified

o

l@ Bent or defective tubulax or flanged Joints
105 DfsasaetiblYand a8sembly dlfficdt = not possible
106 F flter element not secure
107 Aeaembly incorrect
108 Assembly ticmplete

‘u

Viauiu
v Isual
visual

Vimlal
Vimal
visual
visual
v Unlal

Minor

201 Identification IJleglble or missing “viSuQ
202 Paint apnlicat ion and color not as specified Vi.uulu

4.3.3 Teds+.

4.3.3.1Quality confommmce tests. Saz@.ea selected in accm%lance with
4.3.1.2 shall be uub~ected to the tests 6peCifted in table I, in * -r m~c-
ified using an AQL of 6.5cm the IXWMI of percent defective.

h.4 Catrol tests.

4.4.1 sampling for control tests.
at the mte o? *WO air cleaners for each
I’m or le8e than two my be selected in
selected fran s lot which has passed the

Cozxtrd test umqd.es sbaU. be selected
100 pm%uced accept that ncrt matethan
w 30dayPerid= samples shall be
quality con.fommce examimt Ion !!Jpeci-

fied in 4.3.2.2 and the tests ‘wci.fied in table 1.
-i

3.4.2 Fallwe. Fdh,m of a control test sample unit to pass any speci-
fied exam.lnat~teat nay be cause for the Govermmnt to refuse to accept

u“ subsequnt lata
that the faults

,L-

until It has been proved to the satisf acticm d the Gwerxmmmt
=Vmld by the test8 have been corrected.
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4.5 ‘Testsand test procedures.

4.5.1 ‘1’estconditions.

~.!j.ltl Temperature. Ambient temperature during testing shall be 80 ~
loy * .

4.5.1.2 Relatfvehwnid~ty. Relativehumiditydur~ testing shallbe 35
~ 5 per cent.

4.5.1.3Dust feedimg rate. When the feedimg of dust is required as ~
of aay test, the dust shall.be red at an avemge =te of 0.02’j gxam per cubic
foot of air. The dust feed rate shall nat WWY more than~ 0.005 gzam per cubic
footduring any partof the test.

4.5.1.4restdust. The chemical analysis of the dust shall.be
fied $nMIL-D-lS!j’@m The patiicle distribution by weight shall be as

Size inmicrons Coarse

8s t3peci-
15hnunbld.cnw

4.5.1.5Air flow. Speclfled values af air flow me for standard atmos-
pheric conditions of 29.92inches mercury barometric pressure and 80% ambient
tempe=ture (0.0’73 pmndper cubtc foot). Actual air flow values shall be cor-
rected to standard condttiune and shall be within plus or mimus two per cent of
sp~cifled values.

4.5,1.7Air cleaner mounting positlon. The ati cleaner shall he mamted
in its ncmml Opexa.tlngattitide. The air cleaner shall be electrically grounded.

4.s.2 Test equipmsrxt.

-,

4.~.2.L p$ez~ter tubes transition ducts adapter, mmoxwter and fl~uwmeter.
Pkzometer tubes conforming %9 figu.re3!and 1 Lo or the next size la
(-bum of 1/2 inch larger) than the air el~~.r LnLet shall.be install%~t
the inlet and atlet of the ah cleaner. Tm.nsition ducts (if required) shd.1 a

6
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from the f-es of the air cleaner inlet and out>et to the piezo-
These transition ducts and any adapter installed after the atlet

piezomter tube shall have sides at angles no greater than 7 degreesas msksured
from the center line of the txaasition duct. A mnooth approach (ideal flow
nozzle~ figure 2) SW be installedat the frent of the in3etpiez-ter tube.
A man~ter (water type shall be installed between the two ptezometer tubes.
See figures 3 and J+. A flow meter of adequate capacity shall be connected to
the mtlet of the adapter.

4.5.2.2 Master filter. The nsmsterfilter - cunalst of one layer of
1/2 inch fiber glass battfng c-- to ML-B- ~~24 In@Jed h u suitabXe
housing wtth the nap side of the fiber ghss batting facimg up stream. The smster
filter katt$mg shall be of mff icient size to prevent excessive restriction.
The face velocfty of air against the naster filter batting ehall not exceed 200
feet per minute. A new =Ster filter battIng shaU be inaWed if during the
dust capac~ty teut the air pressure Mop acmes the -stir filter ticreawm 10
inches of water above its original restrktlan. A nmmmeter diaJl be located
In the test set up to measure the pressure drop acrose the EKMter filter. Figures
3 and 4 showthe test set up for dust feeding and figure 5 shoua the &st feeikr. ...
The i?flter hous5.ngshall be eZectrka13y grouded during tests.

o h.5.2.3 Pm mtion of mater fflter. The fiber glass batting shall be,,
hunginaa afrovenanddriedt or aix hours at a tempemture of 200 to 240%. ..
TMs dryfngtimeIIBy be reduced and the lnttimg caw~dered as canpletely dry if
there la no chfimgein cnren wei@tfn@ of the battfng at two consecutive 10 miJxute

.J. intervals. This drying and weighfng procedure shaU be observed before and after
“ each test involving dust feeding.

4.5.2.4 Stave* cklr. In @l tests of ah cleanera (eqiipped wtth
S@lLV~~ blowers) in Which a G fluu through the eti cleaner is required, sea.
venging flowisto be prvvtded by the electrlc blower Whlcb la provided es 8n
esuentkl component d the air cleaner amwmbly. Blower voltage and aqnmage .
=Ings -e to be t8ken and recoziledwheaever read5aga specified in the partZ-
_ ~a are reCCUTWL In all tests, the electrical leads to the bluwer aball
be Cumected af
for each blower
shallbeae tat
DW* any test
is Opemtimg at
ameam machas
dust dischllmged
ImEssum armnd

a“suilx%bleDC puwer s@ply with a sdmfaum af 300wattsoutput
cmnected te It at any oue %-. The voltage input to the blower
26~ 0.2 volts DC when the air cleaner is operating at mted flow.
the vatage metiing aball be adJuated only when the air cleaner
mted air flow. In tests $rLwhiti dust %s fed to the air c~,
is shown in figure k mat be provided to carry away the air and
frm the blwer. Cm mat be takea to be sure that stmspheric
the bl~ dtscharge is nut changed by We mthod used to CMY’Y

offthe discharged =Ir = dust. XXX~ teertso? 8ir-cleaners equipped with s~.
venge air aspimtors or to other mthods of eJecting dust, the air cleaner te~

● set-up shall duplicate the Yehicle hstallat ion.

7
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4.5.2.5 Du$t fee~r. The dust fee%r, figure 5 should be of q the that
will @liver dust to the ati cleaner neither breaking down the particles nor
crest* conghnem%es. The feeder also shall deliver the *st uni.forn&fthrough-
out the test with the dust at the begimiag of testing having the same -particl.e
distribution as at the end of testing.

4.5-.3.1Test outline. &e air cles.ner
quixed to cmtict the tests. The tests to be
tion are outlined below:

First element

Air leakage resistance
Air fbu restrletton ~
13f’f’icieacy

Vibration resistance

houeing and two elements are re.
conducted and the order of condi-

Second element

Dust Calm city
Air fk% restriction after
dalat Capacity

Air leakage resistance after vi.bration
Ei’fici~Cy after vibration

~.5.3.2 Air leakage resistance. One of two =ix Leakage tests can be used a
. to determine conformance with 3*4*1. b one test, the id.et of’the air cleaner
md the discharge of the blawer, if any, shall be sealed to prevent a~ ~e~e ●

The outlet of t~e air cleaner skll W& be connected to a flow meter. The flow
meter sw be as accuxate as a 3/16inchor~ ice connected to a plus or ti
0.01 bch water xmmometer. Care xmst be taken to assure tight flaw inter conxmc-
tbns. The flow meter shalll.indicate no air flow when the air cleaner Is subjected
to s vacuum of 50 inches water as measured at the air cleaner outlet. The op%ioa@.
test consists of seti~ %h~ inlet, outiet and blower discharge, if -y ti p=s-
surizhg the iaterior of the ah cLeaner to 2 psi air pressure throU@ a pim
calpllng inserted in a driAled aad tapped hole in the irJet/outlet sealing pkte.
There shall be no evidence of air leakage In the flow of bubbles escaping frun
the air cleaner when the air cleaner is submerged in water.

.,,,, b.5.3.3~tr flow restriction. To Gtermine confommnce with 3.4.2,the
folkw$ng test shalf be Conducted. With the air cleaner set up in accor%nce
with h.5.l and 4.5.2, and as Bhown in figures 3 or 4, air flm”restriction shall
be determll@ at -ted flow.

4.5.3J ‘Efficimcy. To determine conformnc~ with 3.4.3, the following ~~
test shall.be con@ cted. With the air cleaner set up in acco@ance with 4.5.1
and 4,5.2P and as shown in figures 3 or 4, ad~ust the ah to .mted flow. Fine
dust shall be fed at 0.025 grm per cubic foot air until.UO grams have been fed
or until sO m@tes have been reached whichever results in a greater quantity

.. 4
8
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Qf dust ● b those air cleaners where the mted air flow face vekcit y through
the filter element media is six feet per minute or les~, the duBt shall be fed
for 60 minutes. Restriction at start of test and at 10 minute intervals through-
out the test shall be recorded. The nzasterfilter and ccductors shall be rernov-

! ed and wei@ed m accordance 4.5.2,3,taking care to retain all entxap~ dust.
I
, Effic tency shall be detemimed by means of the following equatims:

Efficiency b per cemt - WI,-(W2 - W3 ) 1~

WI

Where WI - we I@t ofdustfed Into alr cleaner ixil.et.
W2 - We I& of muter filter and entmpped dust.
li3- Weight of =ster filter before test.

mrE: AU. dust and ~ster filter wefQhiugs shall be accuzate to 0.01 gmun.
Other welgldngs shall be accuzate to 0.01 ~ wherever possible but
mever less accumate tlmm 0.1 gram. “

4.5.3.5Vfbmti~ resistance. To determine canformn ce to 3.4.4the air “
cleaner shd,l be mounted and smDorted h its nti mnner on a vtbration ~chine.

mThe air cleaner shaU be subjec~d to a vib~t im as mec ified in nethod 20UI
of MSL-SJ?D.202,except that ~e dable amplitude shall-be .033. The duzaticm
of vibratton shall he E hours In a vex%Ical dtrectim and L? haurs h the hori-
zmtal direction. The vibration et i= in the horizatal dlrectton skll be
U ~el to me axis and half pnU1.el to the other axis.

4.5.3.6 Air leakage restriction after vibmtian. After the vlb-tim test,
the air cleaner shaU be subJected to the air leakage test prescribed in 3.b.5.

4.5.3.7Eff icIency after vibzatim. After the vibmtlon test, the air
cleaner (with the vibxated element ins- ed) aha.11be subJected to the eff%ckncy
test prescribed h 3.4.6.

4.5.3.’8hat Ca city.
to &termlne c~

The folkwing dust capacity test shall & conducted
anmnce WI h 3.4.7. A new elemnt wiU be imtalled for this

test. With the air cleaner setup in accoAancc with 4.5.1 and k.~ .2, and as shown
h f@ures 3 or 4, ad~ust the alr to rated f~ow. Restrict%m at the st&rt of
testing -d at 10 minute intervaJs @wcm@out the test shall be recorded. After
obtati,ingthe initM restrictim at xated ah flow, vaxy the air flow as shown
in figure 6. Avez%ageactual ati flow for this cycle is 60 percent of rated flow.-
Ccarse dust shaU be fed at 0.@5 gram per cubic foot of actual ah flaw. The
dust capcity test shall be terndnated when the ajr flow restriction reaches 20
Inches of water.

-i
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4.5.3.9 Air flow restriction after dust capacity. TO detemdne coflo~- -
ante with 3.4.8, after the dust capacity test, the element or filter pack assembly
shall be removed from the air cleaner. In filter pzck type cleaners, the element
shall.be disassembled from the besket and specers. The filter element shall be
compressed air cleaned as follows: Insert the air hose nozzle into each element
pocket and blow the deposited dust from the f$lter element us% a ~ck -d
forth motion. The element !!u+tbe first blown in a direction opposite to normal
air flow and then in B direction norxml to air flow. Special attention xust be
given to rmoving dust from the edges md seams. Lime air pressure shall be
100< 10 psi, and the nozzle *ide dmter s~ll * a n~~ l/8 ~ch ● Aft@r
the fIlter element is thoroughly cleaned it shall be reassembled in the air
cleaner. Ah flow shall be adjusted to mted flawand the restriction determined.

k.6 Mspection or prepamticm for delivery.

&.6.1 Materials and processes. The Government inspector shall, at unsche-
duled titervalsz inspect all mterials and processes involved in the pre~tion
for delivmry, to determine canformme to requiremmts of section !5and speclf’i-
cations referenced thereti. Any evidence of deviatinn from specified requirements
shal.%be c=alsefor refusal to conduct further inspection until obJective evidence
has been provided by the contractor that corrective action has been taken.

a
5. PREPARATION FOR DELIVERY

5.3 Presemmtion Presemtim, *cka.ging,
e applicable packaging stan&x5

ity (see 6.2)4

6. J!Jmm

6.1 Intended use. The air cleaners covered by this specification are
Intended for use with internal canbustion ~lnes for automotive applications.

6.2 Order* dsta. pmcuremmt docummts should speclfy the follawing:

::
c*
a.
e.
?.

5
i.
J*

T %Ue, number and date of thts c5pecfiication.
Applicable MS part or dmw~ number.
Preproduct ion sample, M other than that spec&kd (see 3.1).
Rated RiX flow if nut specified cm drawing or standard (see ~.~.~].
Protective finish, if other than that specified (see 3.5.1).
Color required (see 3.5.2).
Idexltlflcatml mrldng, if ather than that specified (see 3.5.3).
Address to where preproducticm samples shcald be sent (see 4.2).
Lot size, if other t- that specified (see 4.3.1.1).
Select ion of applicable level of preservat km, packaging, pckfJlg

4
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~7.500 + .010 OR 40000 + .010 DIAMETER
DEPENDING ON PI13ZOMETER TUBE DIAMETER

THROAT THROAT ~
DIAMATERDIAMTER ~ CPM cm

. . -.. 3/8
1/8
3/4
1/2
3/8
1/8
3/4
3/8
15/16

165 “
120
100
$5
55
35
20

moo
900
800

., 700
600
500
400
300
200

-.

1-’
13(1:

/7 16 m .

ALL DZNIEN31JNS IN lNC~S

FIGURE 2 - IDEAL FLO~J Nozz~
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TRANSITION DUCT=

INLET
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