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PERFORMANCE SPECIFICATfON

PUSH-PULL CONTROLS, FLEXIBLE AND fUGID

This spccificmion is approved for usc by all Deparmsencs nnd Agencies of tfre Department of Defense.

1. SCOPE

1.I &QQS. Thii specificntinn covers flexible nnd rigid push-pull cnnunls used fnr activming rcmntely Incntcd
equipment such as flight controls, system components, md engine throttles.

1.2 Classification. Push-pull cnnuols will be of the CYpcsmd grades as spscitied (see 6.2).

1.2.1

0
1.2.2

~. The OTcs of push-pull controls wc as follnws

Type 1- Push-pullcontrolswhh flexible tubular casing conmining a moveable element

Type II -Push-pull conrxols witi rigid Nbular casing comaining a movenbleelement

Type1[1-Push-pul1contrnls with a cnmbinatinn of rigid and flexible tubular casing mntsining n moveable
element

-. The gmdcs ofpush-pull conmls am as follows

Grde A - Push-pull concrols made of specially selecccd components chnt we individually tested by dse corm-accor
to insure that the backlash md oprmsting forces are reduced to the minimum vrdues pmctiml

Gmde B - Push-pull controls made 10commercial scnndards for applications not requiring Gmde A contmk

2. APPLICABLE DOCUMENTS

2.1 w. The documents Iisced in this section me cited in ssctions 3 and 4 of this speciticntinn. These lists do no:
include documents cited in other sections of this specification or recommended for ndditionnl information or as
examples. While every cffors has been made to ensure tie completeness ofthcsc lists, document users are csutioned
that they must meet all specified requirements documents cited in sections 3 and 4 of this specification, wbecher or not
they arc Iiicd.

Beneficial comments (recommendations, additions, dele!ions) and my pertinent dsm which maybe of use in
improving tbii documentshouldbe nddrcssedto Oklnhomo City Air LogkticsCenIerflTCLA,3001SmffDrive,Suite
IAE I- 101A, linker AFB, OK 7314S-3036 by using the Smndardizntinn DncummtImprovement Pmpnsal (J)D Form
1426) appearing at the end of this document or by Ieucr.
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2.2 Government documents.

2.2. I Srxcifications. The followingspecificationsformapartofthisdocumenttotheextentspecifiedherein.Unless
otherwisespecified,theissues of these documents are those Iiated in the issue of the Deparbnent of Defense Index of
Specifications and Standatds (DoDISS) and supplement thereto, cited in the solicitation (see 6.2)

SPECIFICATIONS

DEPARTMENT OF DEFENSE

MS27975 - Clevis, Rod End-Adjusting, Wide and Narrow Forks
AN655 - Terminal-Threaded Clevis Tie Rod

(Unless otherwise indicated, copies of the above specifications, stsmdards, and handbooks are available born the
Standardization Documents Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094).

2.3 Non-Government DUbhCatiOnS. The following document(s) form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of the documents which are DoD adopted are those listed in the issue of
the DoDISS cited in the solicitation. Unless otherwise specified, the issues of documents not listed in the DoDISS are
the issues of the documents cited in the solicitation (see 6.2).

AMERICAN SOCIETY FOR TESTfNG AND MATERIALS (ASTM)

ASTM B117 Standard practice for Opersting Salt Spray (Fog) Testing APP=NS

(Application for copies should be addressed to: ASTM, 1916 Rsce St., Philadelphia, PA 19103.)

2.4 Order of Precedence. In the event of a conflict between the text of this document and the references cited herein,
the text of this document takes precedence. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

3. REQIJ~MENTS

3. I First article. When specified (see 6.2), a sample shall be subjected to ftw article inspection in accordance
with 4.2.

3.2 Recycled. recoveted. or environmentally Dreferable materials. Recycled, recovered, or environmentally preferable
materials should be used to the maximum extent possible provided that the material meets or exceeds the opemtional
and maintenance requirement, and promotes economically advantageous life cycle cost.

3.3 Materials. All materials shall be suitably ueated to resist corrosion due to electrolytic decomposition, salt spray,
and any other atmospheric conditions that may be encountered during opemtional use or storage.

?.4 Interface.

3.4.1 =, The push-pull conmol shall be shaped or formed as specified on tbe installation drawing or template
provided in the conuact (see 6.2).

>.4.2 Moveable element. The ends of the moveable element shaO be threaded with m external thread
.250-28 UNF-3A to accommodate an MS27975-3, MS27975-4, AN665-34fL m otter internal rod ends.

3.4.3 =. The weight of the push-pull control parts shall not exceed the limits shown in Table I.

2
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TABLE I. Wei?ht limits

Item Ltit

Rigid Casing Control 0.30 lb/ft

Flexible Casiig Comrol 0.58 lls/ft

Total for bmh End Fittings (rigid casing, 4-inch smoke) 0.47 lb

Toml for bmh End Fittings (Flexible Casing, 4-inch stroke) 0.62 lb

3.5 Pcrfomme.

5.5.1 @z@ Push-pull contrnls shall bc capable of cmnscniccingwnsion and compression forces applied cn either
end of the moveable element. The movcabk element may be either rcmovabk or pcrmanendy assembled. [f
removable, it shall be removed quickly and easily wichom che use of special Ionls for the purpose of inspection and rc-
Iubricmion. The push-pull comcol shall meet the pcrfoncmnce values spccitied in Table 11,given the setup in
Figure 1.

TABLE 11.petiommllceVaks

Requirement Rrsom Temp High Temp Low Temp
(Note 1) (Note 2) (Notes 3.5) (Notes4, 5)

Gmdc A Gmde B Gmde A Grade B Grade A I Gmde B

Backfssh(iiches) .0.020 I 0.026 --- I — -- —

Max OpecatingForce(lbs)

a

UnderNo Land 2.6 4.0 2.6 4.0 15.0 20.0

5 Ibs Tension md compression 11.1 15.0 11.1 15.0 23.0 30.0

25 Ibs Tension and compression 52.0 55.0 52.0 S5.O 60.0 65.0

Max BreakawayForce(lbs)
NoLoad I I -- 1 — I 20.0 I 25.0

Notes: -1. Rigid concrcdshall show no visible discnrdon. Flexible controls shall not show dnmage, such as
breaking, chipping, or cmcking.

2. 68” to 85°F (20° to 29”C)
3. lSgO* 2°F (70° i I“C)
4. -67° * 2°F (-S5” * I“C)
5. Soaking period prior to openxion shrill bc 4 houm.

3.5.2 Q&g..

3.5.2. I Tubulm casing. The tubulac casing shall be of the CYpcsand grades specified in 1.2.

3.5.2.2 &&. Seals shsdl keep the interior Ofrhe P~-Pull cOno’olMd IJWmOv~ble element fie Ofd~t ~d
moismre while prevmting lubrication loss.

3.5.2.3 ~. Unless orhcwise specified, dse tubul~ ~ing shall have =lf-~i~~g end fiCIiCISScaP*le Of~gul~
d~placcmmt ofnt least 10” born che nocccmlposition in any plane.

3.5.3 Moveable elemcm.

3.S.3. 1 Backlash. When che design of the push-pull concrnl is such chm lost motion can develop within I& movcable

a
member during normal service, n pnsitive ndjuscmmf shall be prnvidcd in che movcable element capable of absorbing
rhis lost motion.

3
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3.5.3.2 -. The length of the stroke of the moveable element shall be as specified in the conaact (see 6.2). 1

3.5.4 Endurance. The push-pull control shall withstand 25,000 reversals of motion, while meeting performance ●
criteria described in 3.5.1 at room temperature and experiencing a msximum chxnge in backlssb of 0.005 inches.

?.5.5 Lubrication. Lubricant shall not leak Ilom the push-pull control at an operating temperature of 19P *4°F (88”
fl”C) (see 6.3).

4. VERIFICATION

4. i Classification of insr)ections. The inspection requirements specified herein are classified as follows:

a. Firs articleinspection (see 4.2),

b. Conformance inspection (see 4.3).

4.2 First article inspection. Fbttiicle hspection shdlbepefiomed ontestsmples mdefied in4.2,lmd4.2.2.

4.2.1 Fimtmticle test samples. Ffitmicle test mplesshdl consist ofapush-pull conmloftie ~pemdgmde for
which approval is desired, Twosmples willberequired if&e con&olis pemmentlymsembled.

4.2.2 First article tests, hsh-pull conmols shall besubjected totiefollowtig tes&titie followbg order.

a. Examination of product (4.6.1)

b. Backlash (4.6.2)

c. Operating force with no load (4.6.3)

d. Operating force under tension and compression loads (4.6,4)

e. Humidity (4.6.5)

f Lubrication (4.6.6)

g. Bmk-away force (4.6.7)

h Endurance (4.6.8)

i. Corrosion-resistartce (4.6.9)

4,3 Confotmance inspection. Confommceinspection oftiepush-pull conmlsshdl hcludetiefollowkg

a. Examination of Product (4.6.1)

b. @ersting Force with No Load (4.6.3)

4.4 hmectioncoeditions. No backlzh adjusment of&e contiols ispemined dtigtie entketestprogm,

4.5 Requirements cross-reference matrix. Table IIIprovides acros+reference matixofsection 3 requirementi
tested or verified in the paragraphs below.

d
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1
Tnble IIl: Pam~

Q REQUIRE= VHUFICATION

3.1 4.2
3.3 4.6.9
3.4 4.6.1

3.5.1 4.6.1
3.5.2 4.6. I
3.5.3 4.6.1
3.5.4 4.6.8
3.5.5 4.6.6

4.6 ~.

4.6. I Esansina:ion of mmduct. The push-pull conrrcd shall be examined to determine cmsformmce with section 5
requirements and dmwicsgs provided in the contract.

4.6.2 Backlash. Backlash shall bc determined by securing the outpn end of the conmnl unit while subjecting !he input
to aa operating force with 5 pound tension and a 5 pmmd compressing load at mom tcmpemmre, “(SSdefused in cable
II, note 2)”. The mral travel of the input end ah)] bs recorded as backlash and shall not exceed the limits specified in
Table II.

4.6.3 Orsccntine force with no load. The nperming fmce required to push or pull che cnntml shall be measured to
veri$ pmfomsancc specified in Tnble il.

4)
4.6.4 ~$. The opcmting force required to move che control shall bc
mmsumd to vmi$ pmfonnmrce spscitied in Tnble H. The opcmting fnrce, with the contrnl in tension, shall bc
measured by pul~mg che concrol. The opcmting force with the control in compmasion shall be measured by puabiig
che control.

4.6.5 Humidity. The push-pull cable and conmol shall be placed in a lest chamber (see 4.6.5.1) with the tempcmture
miscd to 158” i3.6°F (70” i2”C), the rdmive humidity mised to 95 MY. and maimoined for 6 houcs. Atler 6 hours,
tie heat will be turned off. For the next 16 hours, the Iempemturc shall decrease to 100.4°F (38”C) or less. At the end
of the 16 hours, hem again will be applied for an additional 2 houra to stabilize the tempemmm at 158” ti.6°F (70”
i2eC). This mire cycle a!mil be repemsd 5 times for n tom] of 120 houss. The control shall ix checked for
detmiomtims, defmnmtinn, and damage. In addition, the push-pull conunl shall be exmniaed for complimce widr low
tempcmmre requirements in Table IL

4.6.S. 1 Humidicv test chamber. The test chnmber shall be capable of mainlining so internal temperature of 158’
fi.6eF (70” i2”C) and aa intemnl humidity of 95 fi percent. The test chamber shall be capable of beiig ssaled to
main the torn] moisturs content in the test space. The heat loss from the chamber shall & sufilcient to reduce the
iatcmal wmpcmmre from the atwe specified operating tempcmmrc to not more than }00.4°F (38”C) within a period
nf 16hours &om the time of removal of the anurce of hem. D~tilled or deminemliid water ahafl be used co obmia tic
required humidity.

4.6.6 Lubrication. Afmr mminiig 190” *4°F (88” ?Q”C), the push-pull contrnl shall be operated through its till
scrnke~of 20 cycles per minuts for 30 minutes. ‘fle push-pull control shall exhibit no Iubricam leakage.

4.6.7 Break.awav fnccx. lhe brink-away focce shall be mca.mutd at the end of the low CcmperaturesnakiIss period,
md shall be the maximum force measured to pull lhe control on tie tim movement nfter the soaking period.

a 4.6.S Encfumncc The test shall be conducted at mom ccmpcrmure, “(as defmsd in table 11,note 2)”. The reversals—.
shall bc applied at the mte of 20 cycles per minute with 4-inch stroke until the 25,000 revemsls have been completed.

5
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The push-pull control shall be subjected to a 5-pound compression load during the push stroke and a 5-pound tension
?

load during the pull stroke. ●
4.6.9 Corrosion. The controi shall be operated through its full suoke at half-hour intervals for 50 hours in accordance
with ASTM B 1I7. Following this test the control shall be tested at room temperature “(as detined in table II, note 2)”
as described in 4.6.2 through 4.6.4. The operating force of the control shall not exceed 50%0increase over the original
opcmting force observed between 68° to 85°F (20° to 29”C). The conmol shall he dissembled and examined for
evidence of wear or distortion. The casing shall be sectioned and the bends examined for decrease in thickness. Any
evidence of wear, distention, or decrease in thickness shall be cause for rejection.

5. PACKAGfNG

5.1 @@. For acquisition purposes, the packaging requirements shall be es specified in the contract or order (see
6.2). me” acmal packaging ofmateria,l is m be performed by DoD persomel, these persnnnel need tOCOntaCtthe
responsible packaging aclivity to sscertain requisite packaging requirements. Packaging requirements are maintained
by the fnvenm~ Control Point packaging activity within the Military Dcparunent m Defense Agency, or within the
Militmy Deparnnent’s System Command. Packaging data retrieval is available ffnm the managing Military
Depamnent or Defense Agency autnmated packaging files, CD-ROM products, or by contacting the responsible

packaging activity.

6. NOTES

(This sectinn contains in fotmminn of a general or explanatory nature that may be helpful, but is nnt mandato~.)

6. I Intended use. Push-pull controls covered by this specification arc intended fnr use in aircraft for remote

operatinn of equipment.

6.2 Acquisition reauiremems. Acquisition dnmnnents must specify the fnllnwing

a. Tkle, number, and date of the specification.

b. Item identification.

c. “’Typeand grade of push-pull control required (see 1.2,1 and 1.2.2).

d. Issue of DoDISS tn be cited in the solicitation, and if required, the specific issue of individual documents
referenced (see 2.1).

e. When first reticle inspection is required (see 3. 1),

f. Drawing or template for the desired cnntml installation showing length of contrnl, radii and angle of bends,
off-sets, length of stroke, and number of self-aligning ends (see 3.4. I).

g. Data required (see section 4).

h. Packaging requirements (see sectinn 5),

6.5 Lubrication selection. For a guide to lubrication selection see MfL-HDBK-275,

6.4 Backlash. The term backlash is defined as tbe motinn lnst within tie assembly as a result of the clearance
between the moveable member and the casing, including the wear of the individual elements of the mnveable member.

6.5 Subiect term (key wnrd) listing,

Flight control system

Engine throttle control

Push-pull conmol

6
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*
6.6 Changes

@

from previous issue. Marginal nouuions arc not usedin shii scvisionto identifi changeswiti respectto
the previous issue due to the extem ofthc chmges.

Custodiam Preparing activity:
Air Force - 99 Air Fome -71
Army - AV
Navy - AS Agent Activisy:

Air Force -99

(Pmjecc 299S-0212)

7
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~TERMINAL ENO AS SPECIFIED
(F) POSITION OF SUPPORTS WEN TESTING CONTROLS VJTH FLEXIBLE CASING.

IN SECTION 3 (R) - POSITION OF SUPPORTS WHEN TESTING CONTROLS VJTH RIGIO CASING.
. - PLACE SUPPORT AS CLOSE TO END OF ARC AS POSSIBLE.
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FIGURE 1. Push-Dull control rzerformance setuD
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