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MIL-R-51149fl
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SUPERSI?DTNC

!41L-R-5069C
16 A1lGUST 1983

MILITARY SPECIFICATION

RING . WIPER . PISTON ROn

This epeciflcatlon 18 approved for
bv all Departments and A~encies of
Department of Defense.

use
the

specification covers piston rod WI per rings capable of removl.ng
6.1).

1.2 Classification. Piston rod wiper rings covered by this sueciffcation shall be

of the following types and class. and shall be coded as specfffed fn US28776 (see
6.2).

Type H - All metal.

Type R - Containing rubber or other elastomer which funcrions as a seal or a

sfgntficant part of the contact force. or both.
cla88 2 - Usable temperature -65” to +275”F.

I!_ 1.3 Terms. The terms wiper rlnf! and piston rod scraper are svnon?moua.

2. APPLICABLE DOCOSIENTS

2.1 Government document..

2. 1.1 Specifications and standards. The following specf ficatf one and standards

form a part of this document to the extent opeclfied herein. Unless nthemfse
specified, the issues of theee documents are those 1isted in the lssuP Of the

Department of Defense Index of Speciff cations and standards (~DISS ) and su~u~ement
thereto. cited In the solicitation (see 6.2).

Beneficial comments (recommendation. additions.
deletions) and pertinent data which msv be of use

in improving this document should he addressed to.
Oklahoma City Al r Logtsti cs Center /MMEOR. Tinker

AFB OK 73165-5990 by using the sel f-addreseed
Standartii zation 7)ocument Improvement Proposal

(DD Form 1426) apoearin.g at the end of thie
document or by 1etter.

AUBC N 1A FSC 1650

DISTRIBUTION STATSMSNT A . ADproved for ouhlic release: distrfhuti On tS unlfm~ted.
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SPECIFICATIONS

Federal

QQ-B-626

QQ-B-728

QQ-B-750

QQ-C-390

QQ-C-450

QQ-c-465

QQ-C-530

QQ-C-591

PPP-B-601

PPP-B-636

Militarx

t42L-P-l 16

s’sIL<-5514
MIL+k-5606

HIL-N-60R3

MIL-P-25 732

MIL-B-461 70

mm-s-83282

STANDARDS

Military

MIL-STD-105
MIL-STD- 129
I’IIL-STD-130

FIIL-sTD-831
MIL-STD-889
FIIL-STD-970

s41L-sTD-2073/ 1A

IIS28776

HS33675

Brass. Leaded And Nonlearled Rod, Shapes . For!zlnga And Flat

Products With Ffnisherl Edgen (Bar 6 Stri P)

Bronze tlanuane.se. Rod . Shapes . Forglnes , And Flat Products

(Flat Wire. Stri D. Sheet. Bar And plate)
Bronze. Phosphor. Bar . Plate Rod, Sheet. Strip, Fist Wfre. And

Structural And Special Shaped Sections
Copper Alloy Castings (Including Cast Bar)

Copper-Aluminum Al loy (Al”mi”um Bronze) Plate Sheet , Strf D And
Bar (Copper A11oY Numbers 606. 610. 613, 614 And 630)

Copper-A1umlnum Al loys (Aluminum Bronze) (Couper Al 10Y Numbers
606, 614. 630 and 642) , Rod . Flat Products With Finf shed EdEes
(Flat Wire . Strio And Bar). Shapes And ForuinKa

Copper-Beryllium Alloy Bar. Rod And Wire (Copper Al 10V Numbers
172 And 173)

Copper Silicon. Copper Zinc Silicon. And Copper Nickel S1 1icon
Alloys. Rod. Wire. Shapea. ForKtngs
Boxes. Wood. Cleated Plwood

Box. Shipping. Fiberboard

Preservation. flethods Of
Gland Design. Packlnm. Hvdraul tc. General Requf rements FOr

Hydraulic Fluid. Petroleum Bane. Afrcraft. ffiselle. And
Ordnance
Hydraulic Fluid. Petroleum Base . For Preservation & tk.eration

Packing. Prefomned. Petroleum Hydraul 1c Fluid Rest stant.

Limited Service At 275 Deu F (135 Des? C)

Hydranllc Fluid. Rust Inhl hited. Fire+cst#tent’. fbt~tic
Hydrocarbon Baee
Hydraul ic Fluid, Fire Resistant . Synthetic Rvdrocarhan flase.

Aircraft . Metric, NATO Code Number H-537

Sampling Procedure And Tables For Inspeetton Bv Attri hutes

Marking For Shipment And Storage
Identlficatton Harking of U.S. Ml litarv Propertv

Test Revorca. Preueratlon Of
Dissimilar Metals

Standard & Specifications. Order Of Preference For The

Selection Of

DOD ?laterial Procedure For Development And ADD1 tcat Ion of
PackaKing Requl rements

Scraper, Piston Rod

Scraper. Installatlcm. Packin.q Gland Rfnu

(Unlese otherwise indicated, copies of federal and ❑illtarv euecl ficattons.

atandarda, and handbooks are avallahle from the Naval Pwhl 1cations and Pormn cent-r.

(AT2’S: NPODS). 5801 Tabor Avenue. Philadelphia. PA lq120-5099. )

2
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2.2 Non-Gove rnment publications. The following document(s) form a Dart of this
document to the extent .gpecified herein. Unlees otherwise .specjfied , the {asuee of ~
the documents which are DOD adopted are those listed in the issue of the DoDISS
cited in the solicitation. Unless otherwise specif led. the issues of documents not
listed .ln the DODISS are che issues of the rfocumente cited fn the sol icf tacion (see
6.2).

Af’fZRICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI B46-1-78 - Surface Texture (Surface Roughnens . Waviness and LaY)

(Application for copies should be addressed to The American National Standards

Institute. 1430 Broadway. New York. NV 1OO18-33O8.

AflERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D3951 - Packagin.q, Commercial

(Application for copies should be addreseed to: .Wf?f, 1916 Race St, Phlladeluhfa.
PA 19103. )

(NorrGovernment standards and other p.blicattons are .OI-ME1lV available from the

organizations that prepare or distribute the documents. Theee documents also may he
available in or through libraries or other informational mervices. )

2.3 Order of precedence. In the event of a conflict between the text of this
document and the references cited herein (except for related associated detail

specifications, specification sheete. or MS standards). the text of this document
taken precedence. Nothing in this document . however. supersedes applicable laws and
regulations unless a speclflc exemptl on has been obtained.

3. RSQUIRSK8NTS

1 3.1 Qualification. The uipxr rinue furniebed under thie EIwacification shal 1 be

oroducts which are authorized
applicable qualified products
6.3).

by the qualifying activity for Iiating on tbe
list at the time of award of contract (see 4.4 snd

The rod bearine surface of the viner rin!zs shal 1 be

3.2 Materials.

3.2.1 Rod bearing eurfaces. -- --- . .
fabricated of the metallic materials 1isted in table I or of anv bronze. brass. or
material suitable for the intended purpose.

3.2.2 Rubber used. Rubber used in type R. class 2 wiper rings shall be of a
compound listed in QPL-83461 , unless the contracting activity epecif ies a di fferent

compound more suitable for the intended purpose.

3.2.3 Dissimilar metals. Where dissimilar metale

wiper rings , such tncta16 ehall be suitably treated
metals are defined in MIL-STD-8B9.

3.2.4 Selection of materials. Specifications and

parts, and Government certification and approval of processes and equipment vftich
are not specifically demign.sted herein and which are necessary for the exec”tton of

this specification, fihall be selected in accordance with MIL-STD-970.

are used In the manufacture of

to prevent eorronion. Dissimilar

standards for all materials,

3
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TABLS I. 14aterials for Wiuer rimge.

v QO-C-390 Crimp. C3
QQ-C-450 Como. 606 or 614, hard

Bronze w-c-465 cCnnP. 642
w-B-728 Class A. half hard. or

Cl aBs B. all Temuers

00-B-7 50 Conm A. Hard

Braea Uard

Copne~beryll{um allov “w
tipper-silicon al Ioy All classes half

hnr~d

Rubber (type R, class 2) ML-p- 83461 Procure auurovefi iterns
from any source

shown in OPL-83461
●

3.3 Desire and construction. The vioer rinus shall conform to KS28776 and function

es specified in a cavity con fonnimg to US33675.

3.4 Fluid compatibility . viper rings shall be eatiefactory for use in, or exoosed

to the following actuating media:

class 2: Fluid conforming to Specif i~tiom HZL-R-5606. HIL+++083. XTL-W-83282,

MIL-s-46170 and air.

3.5 Performance.

3.5.1 Internal strain of coupe~base allow. Wiper rings mxde from copperbase

.S110% shall have no internal strain as rwaaled by the test epecified in 4.6.1.

3.5.2 Rod Cnncacc. The sliding surface of the wioer ring shall contact a minimum
of 95 percent of the rod murface when tested as specif led in h. 6.2.

3.5.3 De-icin& The viuer ring shall comdetelv remove ice or frozen mixture from

the surf ace of the uiston rod when tested M suecif ied in 4.6.3.

3.5.4 Breakout friction. The breakout frictlen of the wiper rim shall not exceed

the values specified in Efs28776.

3.5.5 Wear. l’he wiper riot? shall ah- no evidence of malfunction after completion

of the ~ specified in 4.6.5. After cycling, the wioer rlog shall uase the teat

specified in 4.6.2.1.

3.5.6 Springi nees. When tented an specif led in 4.6.6, the wiuer ring ehall pase

the teat mpccified in 4.6.2.1.

3.6 Identification of mvduct. Wiper riIwa shall be mmrked in accordance with

Standard K2L-STD-130 eod shall i.at2ude the following information:

x228776 (add type and clam code) -(add Daeh No. )

3.7 WorkmansNp. wiper riWE mhall % f- * defects ~d all deteile of

wrknanebip shall be of a euffic.ierttly hi.sh s’rde to insure uruper oueration and

service life.

I
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unl.e~s othewise specified in the contract or
purchane order. the contractor is responsible for the performance of all inmoection
requirements (examinations and tests) as specified herein. Except as otherwise

soecified in the contract or purchase order. the contractor mav use his nun or anv
other facili ties suitable for the performance of the Inspection reautrements

specified herein. unless disapproved by the Government. ‘rhe Government reserves the

ri!?ht to perform anv of the inspections set forth in this soecf f1cation where such
inspect tone are deemed necessary to ensure sunulies and services conform co
prescribed requirements.

.4.1.1 Reapon8ibility for compliance. Al 1 items shall meet al 1 requirements of

sections 3 and 5. The Inspection set forth in this specification shall become a
part of [he contractor’s overall inspection syetem or quality nrocram. The absence

of any inspection requirmnente in the aveclfication shall not rel Ieve the
contractor of the responsibility of eneurinjz that al 1 prc.ducts or supnlles suhmf cced

to the Government for acceptance comul.y with all requirement of the contract.
Sampling inspection, as part of manufacturing operations . is an acceptable utactice

to aecertain conformance to requirements, however. this does not authorize
submieaion of know defective material, either indicated or actual . nor does It

commit the Government co accept defective material.

4.2 Claaeification of Inepectlons. The inspection requirements twecif led heref n
are classified as follows:

a. Qualfffcation inspection (see .$. b)

b. Qual icy conf ormcnce fnevection (see 4.5)

4.3 Qualification inspection.

4.3.1 SEUIPIing fnmtructions. Qualification teet samples shall consist of the
fol lowing on the basis of each type and class:

(a) If only one size is bein~ made by e manufacturer+, six samples of the S(ZP
shall be tested.

(b) If 25 or fewer sizes are made. 6 samples of the larxest size and 6 samoles

of the smallest etze being manufacturer, ehall. hc tested.

(c) If more than 25 sizes are helrrg marwfactured . 6 each of the largest.

intermediate, and smal lest efzes shall he tested.

The manufacturer shall perform aualtficatfon tests on wiper rings fn accordance vi th

above sample sizes and submit three copies of a qualification test reuort in
accordance with f41L-STD-83i.

4.3.2 Teata. Qualification inspection shall consist of:

(a) Examinations (4.5.3)

(b) Tests (4.6)

5
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4.4 Quality conformance Inspection. The .auality conformance Inspect Ion shal 1

cormist of the individual tests and samoltn E tests. 4.5. I and ~.5. Z. respectively.

b.&. l Individual tests. All wlDer rl.ns?ssubmitted for acceptance under contract

shall be sublected to the following tests:

(a) Examination of product (4.5.3. I)

(b) Rod contact (fJ.6.2)

4.4.2 S.9u,plinn tests. A sample shall. be selected from each lot in accordance WI th

MIL-STD-105, Inspection level S-2, acceptance number zero. and the fol Iovinz tests

shall be

(a)

(b)

(c)

conducted in the order 1isted.

Internal scraln of CODDer-ha9e allov (4.6. 1)

Breakout friction (h.6. &)

Springiness (4.6.6)

4.6.3 Examinations.

6.4.3.1 Examination of product. All wiper

determine conformance to thts specification
dimensions . finish, and marking.

rinzs she] 1 be careful 1v examined to
WI th resuect’ to materials , workmanship.

I 4.4.3.1. I The dimensions coded (a) on MS2~776 shall he Eaced while the scraoer rine

Is installed on a high tolerance rod as specified in 4.6.2.
I

4.4.3.2 Preservation, packaging, packing, and markimg. PreKIar.stion for deli wry

shall be examined for conformance to section 5.

4.4.4 Re,ieccion. When one or more wtrwr rings submitted for test for internal

strain copper-base alloYs fall in such a tent. the entire lot shall he relecterl. If

one or more of the viper rfngs fail to conform to the other requirements of the
sampling tests. the whole lot shall be reiected.

4.5 Test methods.

4.5.1 Internal strain of copper-base all OyB. WiCIer rings made of cooper-hatze

alloys shall be immersed in an aqueous solution containtn R 100 gramn of mercurous
nitrate and 13 milliliters of nitric acid (specific gravttv 1.42) wr liter. After

15 minutes, the specimen shal I be removed and examined for cracks. Anv evidence of

cracks shall be cause for re.lecttnn.

4.5.2 Rod contact. High and low tolerance plug gaues or tubas shall be used for
each size of scraper. The Dlug gages or tubinx shal 1 he of steel WI th a surface

finish of 6 microinches or less. and shal 1 he not le~n than I inch in lenRth. The

high and low tolerance dlmennion.v shal 1 he obtained in the tahl e tit 1ed “O-ring
gland dimensions- of Specification PIIL-G-5514 (do not use che static armlication).

4.5.2.1 altfication. Each wiper ring ❑hall be placed at right anulea to the

longitudinal. axis on both the high and low tolerance PIUK EaRes. fie asa~?~ed

wiper ring and plug gafle aball he held before a etronR lfuht with the longitudinal
axla of the gage toward the light. The wiper ring shal 1 fic snugly and urevent the
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1’

paasage of light for 95 Percent of the circumference, and shal 1 not exceed 0.001
clearance on a side for the other 5 Dercent of the circumference.

4. 5.2.2 Production. Each wiper ring shall he placed on a 10V tolerance PIUR gage
at right angles co the longitudinal axle and examined for surface contact as

spectfied In 4.6.2.1.

A.5.3 De-icing. Performance shall be determined on one wiper ring of each stze

submitted as qualification samples. A clean. dry chrome-plated eteel rod with a
finish of 16 microinchee or less, of suitable Iewzth, and the low tolerance dtamete~
corresponding to the size of the wiper ring beinK tested shall be used for the
following tests. The wiDer ring shall be retained In 8 if g conformin~ co the high

tolerance dimensions of Ms33675.

4. 5.3.1 Preaging. Wiper rings of type R, class 2, shall be preaged for a total of
72 hours (2J hour) at high temperature, using the following cycle, while installed

on the testing rod and .li.q:

(a) One-hour soak at room temperature in hvdraulic fluld conforming to

Specification 142L-H-5606

(b) One-minute drain.

(c) fienty-four hours air bake et high temperature of 275”F. +0”, -10”F.

(d) Repeat for a total of three cycles.

(e) Thoroughly clean and dry rod.

(f) Test in accordance with 4.6.3.2.

(g) Test in accordance with 4.6.3.3.

Type M, class 2 viper rings need not be vrea.ged for this test.

4.5.3.2 The wiper ring and the chrome-plated steel rod shall be alternately cooled

and sprayed or dipped in water until a coating of ice is formed on the rod. not les
than 0.062 or more than O. 125 thick, over at least 12 continuous inches of the

length of the rod. The wiper ring and the coated rod ehall then he placed in a

temperature of O“F for a period of 6 houre. Within 2 minutes after removal from th

cold box, the coated rod shall. be forced through the wiuer ring and the ice shall h

I

remved as specified in 3.5.3.

●WARNING

Hydraulic fluid, MIL-R-5606 is highly toxic to eyea , skin

Eye and skin protection is required. Good ventilation la

ef/ARNING

and respiratory tract.

normally adeauate.

Extreme cold presents
gloves will be worn.

a serloue freeze burn potential. Non-asbee toa insulated

7
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4 .5.3.3 The wiper ring and the chrome-n lated steel rod used In the shove test ehal 1
be alternately cooled and dipped in a mixture composed of eaual parts of No. 20 SAE

oil. hydraulic fluid conforming to Specification PIIL-H-5606. and fine sand or dust.
until there is a coating of not Ieae than 0.062 or more than O. 125 inch thick over

at least 12 continuous inches of the length of the rod. The wiper ring and the

coated rod shall then be placed in a temperature of -54°c (-65”F) for a period of 6
hours . Within 2 minutes after removal from the cold hex. the coated rod shal 1 he
forced through a wiper ring installed in the 11x sr.ecified in 4.6.3. The frozen

mixture shall be removed as specified In 3.5.3.

4 .5.6 Breakout friction. A Iig shall he used which will retain the wiper rlne in

conformance with the low tolerance requirements of MS33675, and which will hol d the
rod in a vertical position. A clean. dry, chrmmeplated steel rod of suitable

length, with a surface finish of 16 ❑icroi”ches or less and diametric dimensions in
accordance with the high tolerance requirements of 6.6.2, shal 1 he assembled in the

jig with the wiper ring installed. A load. tending to force the rod through the
wiper ring. shall then be applied to the rod , at a rate not to exceed 1 pound per

second. The minimum load, including the weight of the rod, requi red to ❑ove the rod
a minimum of 1 inch. shall be recorded and compared with the maximum breakout

friction values

Handling hot
be wont.

4.5.5 Wear. A

the wear cent.

specified in US28776.

*WARNING

items presents a serioue burn potential . Ifeat resistant gloves will

cycling setup similar to that shown in figure 1 shall be used for
One sample wiper ring shall be cycled under these

conditions ,unlubricated, for a minimum of 40,000 cvcles, at a temperature of 70”

(+30”F): plus a minimum of 10,000 cycles at the high temperature of +275° +0” -10”P.
l%ere shall be no appreciable wear on the rod .ss determined by circumferent 1al and

longitudinal readinge of surface roughnesn values and changes In diameter. All

readings of surface roughness, in accordance vlth ANSI B 46-1-78, and diameter

before and after chin t-c ehal 1 be recorded.

4. 5.6 Springiness. A tapered mandrel shall be used to temporari lY open the viDer

ring to 0.010 inch over the maximum rod diameter, specified in the table titled
“O-ring gland dimensions.’ of Specification MIL-G-5514, for vhich the viper rlnK Is

intended. Without applying any force to restore the viper rink? to Its original

shape. the test specified in 4.6-2.1 shall be repeated.

6.6 Packaging inspection. Tests of methods of preservation and packaging shall

accomplished in accordance with Section 4 of F!TL-P-I 16 to insure coutuli.ante with

Section 5 of thi B specification.

5. PACSAGING

5.1 Preservation.
uIL-STO-2073/lA, as

5.1.1 Level A.

5. 1.1.1 Cleaning.

FSIL-P-I 16.

Preservation shall be

npecified (see 6.2).
level A, C, or Industrial. IAW

he

Wiper+iinge shall be cleaned in accordance with process C-I of

8
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I

5. 1.1.2 -. Wiver-Rings shal 1 he dried in accordance WI th procees D-I of

PiIL-P-116.

5. 1.1.3 Preaervatlon application. Preservation shall not bc used.

5. 1.1.4 Unit packagin~. Unless othervise specified by the contracting act iv{ ty.

each Wiper-Ring ehall be packaged in quantttv unit packs of one each in accordance
with f4ethod of IC-I MIL-P-1 16. Each Wiper-Ring shall he placed in a PPP-B-636
fiberboard container weather reeistant . wtth sufficient cm?hlonlne material between

bag and unit container of a type, density, and thickness to enatre nhnck
transmission does not exceed peak values in G’s established for the Wiper-Ring when

completed packa are subjected to the rough handling drop teete of MlL-P-l 16.

5.1.2 Level C. Each Wiper-Ring shall be clean, drv. and indivirluallv uackaRed in a

manner that will efford adequate protection a~ainmt corrosion, deterioration, and
physical damage during shipment from euPp19 source to the first recetvinj? acttvltv.

5.1.3 Industrial. The Industrial preservation of the Wiper-Rf rig shall br in

accordance with AST’U D3951.

5.2 Packing. Packing shall be level A, B, C. or Industrial as sBecified (see 6.2).

5.2.1 Level A. UiPCr-Rings packaged .ss apecif~ed in S. 1.1 shal L be packed in
shipping concainere conforming to PPP-B-601 , Styles A or B, Cl ass overseas, unl .?ss

otherwise epecified by the concraccinu activitv. Insofar aa practical, exterior

shipping container ehall bc of uniform shape, size, minimum tare and cube consistent
with the protection required.

5.2.2 Level B. Wiper Ring= packaged as epecif ied in 5. 1.1 shall hc Dacked in
chipping containers conforming to PPP-B-636. class weather-reetstant. unless
otherviee npecified by the contractfnu activitv. Other requirements as npcclffed in

5.2.1 apply.

5,2.3 Level C. Packing shall be applied which affords adeauate protection during

domestic shipment from the supply source to the first recelvfns? nccfvitv for
immediate use. This level ehall conform to .spolicahle carrier rules and
re~lations.

5.2.4 Industrial. The packa,qed WiPeT_Ring ahal 1 he vacked in accordance WI th ASTM
D3951.

5.2.5 Packaging inspection. The inspection of theoe DackaginE reaut remente shal 1

be in accordance with section ~.

5.3 Harkin~ In addition to any other markings reauired hy the contract or order

(see 6.2), interior and exterior container shal 1 be marked in .-=cordance ~ th

)fIL-STD-129.

6. NOTSS

(1’hie section containa information of a general or exulanatorv nature that mav 2W

helpful. but 10 not mandatory. )

6.1 Intended use. The wiper rings are intended for use with hvdraul {c or uneumatic

actuating cylindars. shock struts, and similar equipment items for the purpose of
rcmovimg dirt, ice, or other foreiun matter from the nliding rod (see 1.I).

9
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6.2 AcquiBi CtOn requirement. Acqufsitlon documents must specffv the follovlng:

(a) Title, number and date of this speclficeti on.

(b) Issue of DODISS to be cited tn the solicitation. and ff required, the
specific issue of individual documents referenced (see 2. I).

(c) MS Pare No (see 1.2).

(d) Number of wiper rings per intermediate container.

(e) Levels of packagtng and oackint? (see 5.1 and 5.2).

6.3 Qualification. With respect to products reauir{ni! aualiflcatton, awards WI 11

be made only for products which are , at the time set for opening of hid.s, qualified
for Inclunion in Qualified Products List (IJPL 5049) whether or not euch Products

have actually been so listed hy that date. The attentton OF the contractor is

called to these requirements, and manufacturer are urged to arrange to have the
products that they pror.ose to offer co che Federal Government tested fOr
qualification in order that they may be eliRible to be awarded contracts or purchase

orders for the products covered by this specification. The actlvitv resrmnslhle for

the Qualified Products List is Oklahoma City Air Logisttcs Center /h?4SOR, T{nker APB
OK 73145-5990 and information pertaining to qualification of products WV be

obtained from that actlvitv.

6..4 Retesting and remubmictlnu rejected lots. Lots found unacceptable tthal1 not be
resubmitted for reinspection unless all defective un{ta are removed or all defects
corrected by the eupplier. The resubmitted lots shall he reinspected using either

normal or tightened inspection for all tvpea or clanoes of defects or merelv
reinspected for the particular tvpes or classes of defeccs at the discretion of the
Government.

6.5 Definition.

a. Lot. A lot shal 1 consist of wiper rings of one tvPe. class. and size.

6.6 Sublecc term (key word) liscinR.

Excluder

Seal, Dynamic
Scraper

6.7 Change from previou8 tasue. Marginal notations are not used in thin revtnion

to identify changes vith respect co the previous Issue due to the extensiveness of
the chanRes.

6.8 Concluding materials.

Cuocodians Preparinx Activltv

AIR FORCE -99 AIR PORCE -71

Navy -AS

Army -AV (Prolect: 16S0-0443)

Reviewer:

Army -MI
10
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A \ E&tolmmus

3.000 MINIMUM
TOTAL TRAVEL

x
SCRAPER
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