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MILITARY SPMXFICATION

BRUSH, EI&CZ’RIw WTACT -,, -

This specification is mandatory for use by all Depart-
ments and Agencies of the lkpar~nt of Defense.

1. SCOPE

1.1 This s~cification covers finished brushes for motors, generators and
similar machinery for other than aeronauticaluse.

2. APPLICABLE DOCUMENTS

2.1 The followlng documents
for bids or request for proposal,
extent specified herein.

SPECIFICATIONS

MILITARY
MIL-P-116 -

FEDERAL
PPP-T-60 -

PPP-T-76 -

PPP-B-566 -
PPP-B-636 -
PPP-B-640 -
PPP-B-676 -

STANDARDS

MILITARY
MXL-STD-105

MIL-SIW129

of the
foxm a

issue in effect on date-of invitation
part of the specification to the

Preservation,

Tape; Pressure Sensitive Adhesive, Waterproof,

Methods of.
.-

for Packaging.
Tape, Pressure Sensitive Adhesive Paper, (For.
Carton Sealing).

Boxes, Folding, Paperboard.
Box, Fiberboard.

,

Boxes, Fiberboard, Corwgated, Triple-Wall.
Boxes> Set-Up.

Sampling Procedures and Tables for Inspection by
Attributes.

Marking for Shipment and Storage.

FSC 5977
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MIL-B-3743D

(Copies of
by suppliers in
tained from the

2.2 Other
fic%thl t=

specifications, seandards, drawings,
connection with specific procurement
procuring activity or as directed by

and publications required
functions should be ob-
the contracting officer.)

publications. The following documents form a part of this speci-
extent specified herein. Unless otherwise indicated, the issue

in effect on date of invitation for bids or request fo~ proposal shall apply.

OFFICXAL CLASSIFICATION COMMITTEE
Uniform

(Application
Conrnittee,1 Park

Freight Classification Rat&n@,. llmle~and Regulations.

for copies should be addressed to Official Classification
Avenue at 33rd Street, WwYork,’N. Y. 10016).

UNITED STATES OF’AMEFUCA STANDARDS INSTITUTE (USAS)
C7.1 - Soft or Annealed Copper Wire, Specifications for.
C64.1 - Brushes for Electrical Machines, (Carbon, Carbon-Graphite,

Electrographitfc, Graphite, and Metal-Graphite Brushes),
Requirements for.

(Application for copies should be addressed to the United States of America
Standards Institute, 10 East 40th Street, New York, N. Y. 10016).

IN9TITuTE 0FBL8mW AND EMCTRONIGS RNGINEE~ (IEEE)
116 - Carbon Brushes, Test Code for.

(Ap@icati~ for copies should be addressed to the Institute”of Electrical

and Electronic Engineers, 345 Mat 47th Street, New York, N. Y. 10017).

(Technical society and technical association specifications and.standards
are generally avsilable for reference from libraries. They are also distributed
among technical groups and using Federal agencies.)

3. I@QUIREME~ “

3.1 Material.-

3.1.1 Form*- Brush material shall be of uniform hardness and homogeneous
in texture w=ut hard gritty spots, cracks, flaws or impurities which may
adversely affect its operating characteristics. The material shall be free
from any lubricant or other compound which will exude at temperaturesbelow
250”C. but shall possess such lubricating or slightly cleaning qualities
necessary to reduce wear to a minimum and impart to the commutator.a fine
polished finish.

3.1.2 Grade.- Material for brushes supplied in equipment shall be a
standard commercially available product which is identified by a particular
manufacturer’s grade designation. The grade shall be listed in the manu-
facturer’s catalog or other available data which describes the general range
of intended applications and gives the followlng grade characteristics:

2
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(a)
(b)
(c)
(d)
(al)
(f)
(s)
(h)

(i)
(j)

Bruehes for

MIL-B-3743D

Nature of material (electro~raphitic, graphite, metal-graphite).
Metal content,- &f ●ny, and no-m$ttalpercentage.
Regietivity (specific ?a@18ta.I$C.e).
flardneea (ecleroscope).

*Zre%iaw3r*e”.v3trea~tli fmiatmm”~. - ..-

Recommended coatact presaur.e.~.p.e.$..fo~,typical~’ applications.
Contact voltage drop.

}

Typical- figurea or relative valuea
Coefficient of friction. - . coapared to other grade.a (for ex-

““ ●9ple. high, medium. low).
$urren,t.carrying cap*city,& .
Peripheral ●paed of commutator or collector ring.

}

~~~itai~’
.: *aluaaa... *

replacement nurnoaea shall be of the rnaterdal(identified bY
manafactu’rerae- grade dea~gn~tion) epectfled ia the contract or order (s=e
6.1 and 6.3).

3.1.3 Propertiea.- Tbe properties of the macwfacturer*s brwh material
srade @hall be determined by the test epecifted fn 4.2.3.1 etcher prior to or
at the time bruehes of the material grade sre .fir8t aupplted under this apeci-
fic~tioa. The properties ao determined aha~i be recognfze’d as the eetabliahed
propertied of the grade. Brush material of the came grade produced thereafter
shall have the8e same propertied, wfth~n the permiaaible tolerance epecified.
Oace the established values are determined for the properties of @ particular
Srade, they shall remain unchanged ualeaa it can be ahovn that the originally
determined value vaa erroaeous ●ad that no change ha8 been made in the material
ttself. The folloving propertied aad cbaracteriat%cm shall be determined:

‘(a) Resiatlvity.
(b) Hardnese.
(c) Transverse strength.
(d) Appareat density.
(e) Contact volta~e drop.
(f) Coefficient of friction.

1

. L$mittng value appltem
(s) Ash content. (pee 3.1.3.2).

Tie aumerical values of established properties need not coinctde exactly with
cataloge or other manufacturer’e data (ace 3.1.2) for reniatiyity, hardness,
transverse strength and contact voltage drop; hovever, the differences shall
not exceed the tolerances listed ta 3.1.3.1.

3.1.3.1 Tolerance of properties.- The tolerances listed In table 1,
applled to the ectabltahed values of mater%al propertied, shall not be ex-
ceeded In ❑aterial of the came manufacturer’a grade supplied.under this
6pecificatioa.

~/Tbe term
“typ%cal” ●a wed in this apecffication refers to normal conserva-

tive ratinga that apply vhen other Interdependent conditions are alao
“typiC81w. The typical values are not intended to be considered as maxi-
mum or limit$ng valuea; it ie recongized that they may be exceeded when
other conditions existing in a particular application are favorable.

3
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Table I - Allowable tolerance for
.bruab mater$al properttee.

ToleratJee - percent, pluc or tiana - - . . .
.. . ..% —

Property Electrogtaphtte, Ctaphite
carbon, carbon-graphite Metal Graphite

Rasletlvity 25 ’40
aardneea 20
Traaaverae streagth 35 ::
Appatent density 7 ?
Contact woltage drop “ 20 25

3.1.3.2 Limitation.e on coefficie~t of ftiction ap@ ●$h content.- Co-
efficient of friction and aeh content ehall not exceed tha A)alowillg:

Coefficient of friction: 0.50
Asb content: I?lectrograpbtte

}

-1.$ percent
Carbon, carbon-graphite
●nd graphite -3.0 percetit

3.2 Conetcuction of fitnisbed brush%s.- Bru@hes shall be as described
(ace 6.1). Method@ of deecriblng bruaheo are by the procedure of USAS C64.1 or
a detailed drawing.

3.2.1 Bzu_sh .- Erueb s%ze and configuration (shape
clips, tmrminal$, and 80 for in accerdanee with USAS C64.1.

3.2.2 Shunte.- Shunte abalX be copper w~re conforming with USAS C7.1.
Shunt dtametera and lengths shall be in accordance with USAS C64.1.

3.2.2.1 Shunt insulation--- Shunts shall
when speclfted (see 6.1). Insulation shall be
for the Inteztded application.

3.2.2.2 Shunt attachment.- Shunte shall
by tamped or riveted connections, as specified
the flexibility of the shunt is not affected.

be provided with insulation,
flexible and of a type suitable

be attached to the brush material
(see 6.1), in such a way that
Shunt connections @hall not be

adversely affe~ted by continuous operation of tbe brush ●t commutator or
collector r%ng temperature of 185*C. The shunt connection realatance
specified in 3.2.2.3 uhall not be exceeded at temperature up to 185-C.

4
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MIL-B-3743D

3.2.2.2.1 Tamped connactSonq.- Uercury in any form shall not be used in
- the tamping material.

3.2.2.2.2 Riveted conneccionn.- R&vete @hall be epun @o
rounded head 1s produced on both sidee. The rivet heads ehall
not to protrude bey-ond the qidea of the brush.

3.2.2.3 Resistance of shunt connection.- The realstaace
connection is defined aa:

,+

thm.t a well
be. -.....-.4 .. . .

of

Where: R -
v.
I-
A.

“Re:siatance.of shunt connection lkt.w.ill..paquare inches.
Millivolt drop betveen test pointe, -USAS’C64.I test.
Test current in ampezee, USAS c64.1 test.
Crose-sectional area (width times thieknees-of brush)
in square inches.

If a bru8b bae ahunta at more than one-.locntiott, the requirements for shunt
connection resistance apply separately to each shunt connection when tested with
all terminals connected together.

3.2.2.3.1 Resistance of ehunt connection prior to teimverature c~clin~
tests.- Resiatance of ehunt connections (at room temperature) shall not ex-
=the following:

(a) Electrographite, carbon and carbon-graphite materials: 4.0
milliohm-square inches.

(b) Graphite and metal-graphite brush materials:.-

Where M -

($2.0 - ++. milliohm-square inches.

Metal content of bruehes in weight percent (example:
M-SO for metal-graphite brushes vith 50 percent metal
by wei$ht).

3.2.2.3.2 Resistance of shunt connection after temperature cvclinR (se.e

~“- Reaietance of shunt connection! (at room temperature) after tempera-
ture cycling shsll not exceed 4 times the maximum permissible resistance prior
to temperature cycling tests.

3.2.2.4 StrenKth of ahuot connection.- The shunt shall not ●eparate
from the brueh material upon application of ● mechanical pull of 1 pound per
100 ctrcular mila of total shunt croee-sectfonal area or 80 pounds total,
whichever 18 least.

5
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3.2.3 C~iPe.- Where used, clips, except those of corroeion-reeisting,
material, shall be tinned after blanking or bending. TSbnlaIg shall be
accomplished by eleetrodepooltlon (mtnlmum thtckne8s-O.@D5 iacb) or by ● hot
dip process. Th%nning shall be anooth, ●dherent and free from blletera, pita
or other vtaible def.ecta.

. .

3.2.3.1 )lammer cliPe.- Ilamner clips should bk ti;$~-wherk’-coneideked ne-
cessary to limtt hammer vewr on tbe top of tbe brush ot to obta%n proper
preaeure.

3.2.3.2 Guide clips ●nd xlf’tfiwt clipa.- Gufde clips and lifting cllps
shall not be used excapt vbece ●p”proved by the command or agency concerned.

3.2.4 ~.rtnns furnfwbed ae oqrg ofLbruahe e.- spr~gekvhen furpiahed aa
a part of amaLl brushes used ia cartridge type brush bblders shall be of tbe
helical compression type. Spring design @ball be in aecordsuce vitb USAS C64.1.

3.2.4.1 Svrtnu material.-

3.2.4.1.1 Bruahea with ehunta and avrin~a.- Spr%ng ●aterial shall be one
of tbe fol~ovlng: ,.

(a)
(b)

(c)
(d)

Corroeion-resisting steel, AISI types 301, 302 or 304.
Cas.bo=asteel plated. vitb cbros%ump aickel, cadmium, tia, or
zlac and baked ●fter formiag.

Sheath-core bimetal vire (steel core, coppe? sheath).
Copper-beryllium alloy conforming to the follovlag chemical
requirements may be used in appltcationa vbere Its temperature
will aot exceed 300eF.:

Beryllium 1.80-2.05 percoat.
Nickel, cobalt or botb: 0.20 percent maximum.
Nickel plus cobalt plus iroa: 0.60 percent maximum.
Copper plus beryllium plus additive elements: 99.50 percent
miaimum.

3.2.4.1.2 Brushes with sprinua bvt v%thout shuatq.- Spring material shall
be as described in 3.2.4.1.1.(c) or (d).

3.2.5 Dimensional tolerancea.- Dimenaional tolerances for brushes shall be
in accordance with USAS C64.1.

3.2.6 Uarkin&.- Bruabea having a thickness or vtdtb of lJ2 fach or more
shall be marked vlth tbe brush maaufactureres same or trade-mark, or Identi-
fication symbol and grade deaignatioa. .Small brushes abould also be marked
if sufficient apace caa be fouad for legible markiag. Marking shall be
applted, if possible, near the top of the brush eo that It vL1l aot be
wora avay.

6
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3.3 “UorkmanahiD.- The workmanship shall be of the best comaerctal practice.
Bruahea ●ball ahov%ne evidence of chips or flawa vh.tcb would ●dv+raely affect
their performance in service. Cracked or broken brushes are not ●cceptable.

4. ‘QUALITY ASSURANCE PROVZSIOIJS . . . .

4.1 Responaib51tty for inapection.- Unlesa otherviae specified in the con-
tract or purchase order, the aupplter is responsible for the performance of all
fnapection requirements aa specified herein. Except as otherwtse epecified, the
supplier may utilise hia ovn facilities or any commercial laboratory acceptable to
the Government. The Government reqervea the right to perform any of..the inapec-
tione. set forth in the spec,lflc~tl?n.yhare such inspecttonaare dee~td ;neceusary
to aasure supplies gnd”service~’confbra to preacrtbed requireaents.-”-

4.2 Sannlinu for aualit9 conformance imapection.-

6.2.1 ‘Inspection lot.- A lot #hall conetst of all bruahea of the same
material grade and the same physical configuration submitted for inspection at the
aama time. “

4.2.2 SamvlinR for Krouv A examination and teata.- A random sample of
f%nished bruahea shall be selected from each inspection lot and subjected to
each of the group A examination and tests listed in 4.3.1 with lot ●cceptance
baaed on sampling inspection requfrementa in accordance with HIL-STD-105, in-
spection level 11. Acceptable quality level equals 4.0 percent defective.

4.2.3 Samplinu for firouv B teats.- Samples of finished brushes or brush
material, as required, shall be selected from each inspection lot and subjected
to each of the group B teats listed in 4.3.2 v%th lot acceptance based on
sampling $napection requirements in accordance v%th MIL-STD-105, inspection
level S-3. Acceptable quality level equala 4.0 percent defective. Sample8
of finlehed brushes shall be selected at random from each inspection lot.
Brush material test specimens may be cut from finished brushes or cut from bulk
material (plate stock) set aaide for this purpose when brushes are cut.
SSnce the tests are destructive in nature, any brushes required for test pur-
poses shall be in addition to those to be supplled- for ● contract or order.
Test ●amplea ehall be discarded upon completion of teatlng.

4.2.4 SamvltnR for uroup C teate.-

4.2.4.1 Brush msterial teats.- Group C testing of each brush material
grade aervea to eatabllsh ita proper.ties and characterlatics and to provide
● per$odic check to determine whether these properties ●nd character$etlca re-
main unchanged. Group C tasta ●hall be conducted prior to or at the time the
material grade i. flrat ●uppliad under tbia apecif%cation. Thereafter, group
C teats nead not be repeated when supplying the aamm”materfal grade on ●ub-
aequextt contracta or ordera unless a period of 2 years or wore haa clasped eknce
the prev$oua tests. Samples for teatlng need not be aetected from a particular

7
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inspection lot, but must be currently mantif~cgmkedmateq++i of that g,rade. ?or
the first (ori~inal) group c.test,‘d-at.a@teiae ~~a~’f~>$’or ~aktimlated frti
previous testing of the same grade material by t-hes“~cified methods may be-
ueed in lieu of formal testing to establish the m&?@\al ~-x@pzxtles. The
number of samples used for group C tests shall be at the option of the manu-
facturer.

4.2.4.2 Tamped shunt connect%oritests.- l%e 8uitabSlity of each distinct—— .—--- -
type of tamped shunt connection shall be dete~=$: <A d~stlnct type of tamped
shunt connection “iq.definedas a tdmp4 shq?$-,k,w,tl~ madq $g%ng a specific
process and materials). Grow C tests shall be c~ducted’prior+to or at the time
the shunt connection is first used for br~.hes supplied under this specif~cation.
Thereafter,”group C.tests need not be conducted on Shunt connections that have

previously passed the tests unless a change is made in the production process
or materials. Tests shall be conducted on sample bruslieshqvfng shunts attached
by normal production techniques.. See 4.4.12 for details of test specimens.

4.3 QuaQlit~20nfonnance inspection.-—. —— — .-—

4.3.1 Group A.examination and tests.- Each of “thebrushes selected in——.- —.- —-
accordance with 4.2.2 shall be subjected to each of the examinations and tests
specified herein and the results compared to the requirements of this speci-
fication and..thebrush details specified An the contract or order. If a
brush fails to conform with the specified requirements for both group A attri-
butes, it shall be considered as nonconforming. If the number of nonconforming
brushes in any sample exceeds the acceptance number for that samole, the lot
represented by the sample shall be rejected.

Group A examination and tests— Reference nara~raDh-—.—— . --- — —.-

Visual and dimensional examination 4.4.1
Resistance of shunt connection 4.4.2

4.3.2’ Group B tests - The brushes and material specimens selected in accor-——-- ●

dance with 4.2.3 shall be sublected to the tests specified heref.nand the results
compared to the requirements of this specification-and the established properties
of the material grade. If the brush or brush material fails to conform with
this specification for each ~roup B attribute considered separately (the same
samples may be used in testing for different attributes) it shall be considered
as nonconforming. If for any attribute the number of nonconforming brushes or
brush material samples exceeds the acceptance number
represented by the sample shall be rejected.

Grog B tests—- —— —.

Hardness
Resistivity
Strength of shunt connection
Transverse strength
Uniformity of texture

for that sample, the lot

~erence nara&r80h--------— --—

4.4.3
4.4.4
4.4.5
4.4.6
4.4.7

8
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4.3.3 Group c caJmts*-

4.3.3.1 Bru#h mater%al te@ts.- Brush ●aterial ●pec~mena ●nd #ample bruahea
#elected in ●ecoxdance vlth 4.2.4.1 #hall b- subiectedto the followingtests:

Group C tests

llardnesa
Resistivicy
Transverse strength
Uniformity of texture
Apparent density
Ash coiitem “’ “
Coatact voltage drop
Coefficient of friction
?euperature

Reference Parafzravh

4.4.3
4.4.4
4.4.6
4.4.7
4.4.8
4.4.9
4.4.10
4.4.10
4.4.11

When group C tests are first performed on a mater%al grade, the following pro-
perties of that grade shall be established from test data aa specific numerical
values: Eardnees, resiativity, transverse ctrength, ●pparent density, and con-
tact voltage drop. The ●ethod of determining a specific numerical value for
each of these properties ia ●t the option of the manufacturer. The manufacturer
may alao select the test equipment and procedures vhere they ●re not “specified;
however, eubaequent group C tests shall be performed using the same or identical
equipment and the same procedures as the original teata. Reaulte of the uni-
formity of texture, ash content, coefficient of frictfon ●nd temperature
teata shall be comparedvith the specification requirements. Once the pro-
pertied and character%stlcs of a material grade are established from the original
tests, the results of subsequent teats for hardneas, reslstivity, transverse
strength, apparent density and contact voltage drop shall be compared to the
established values. Failure of the material to completely conform to this
specification or variat%on of propertied in excese of specified tolerances
applied to eetabliahed values shall result in rejection of all material of chat
grade until the causea of fatlure have been corrected and the mater%al success-
fully retested (all group C brush material testo).

4.3.3.1.1 Teat report (ortsttnal teatsl.- The folloving data on properties
of a brush material grade shall be assembled into a test report, copies of
vhich shall be furnished to Government activit~ea upon request:

(a)

(b)

(c)

Tabulation of material grade properties as established for:
(1) Eardneae.
(2) Resfstlvity.
(3) Transverse strength.
(4) Apparent density.
(5) Contact voltage drop.
Tabulation of meaeured values of:
(1) Coefficient of frtctson.
(2) Ash contest.
Results of uniformity of texture test.

9
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HIL-B-3743D

(d) Results of temperature test.
(e) Complete test data and description of means used to determined

eetabliahed valuea.
(f) Data on test equipment, pr~cedures and condition under which

operating teete are conducted (see 4.4.10.3(c)).

4.3.3.2 Tamved shunt connection teste.- Testing of tamped shunt connectfone
(see 4.2.4.2) shall be in accordance with 4.4.12. If all test specimens meet
the specified requirements (see 3.2.2.3 and 3.2.2.4), the tamped connection under
test is considered acceptable for shunts within the eize range covered. If one
specimen should fall to completely conform with th$s specification, tests may
be repeated us%ng specimens other than those originally aeeted. If 2 or more
epecimens should fail to completely conform with this specif~cation, the shunt
connection under test shall be considered unsuitable for the proposed range of
shunt @izes.

4.3.3.2.1 Test revort.- The test data from the tamped shunt connection suit-
ability test (see 4.4.12) @hall be aesembled into a test report, copies of which
shall be furnished to Government activities upon requeet. If a manufacturer uses
more than oue type of tamped shunt connection, the test repoxt shall suitably
identify the type covered by the test.

4.4 Examination and tests.-

4.4.1 Visual and dimenalonal examinacion.- Each finished brueh sample shall
be visually and dimensionally examined co verify conformance with all the require-
ments of this specification and the contract or order which do not involve tests.

4.4.2 ~eeistan’ce of shuqt corm ectlon.-Reaistance of shunt connections
shall be meaaured in accordance with USAS C64.1- to determine conformance with
3.2.2.3.

4.4.3 Hardneas.- The ecleroscope hardnees shall be measured in accordance
with USAS C64.1.

4.4.4 Resist%vity.- Resletlvtty (specific resistance) shall be measured in
accordance with USAS C64.1.

4.4.!$ Strenftth of shunt connection.-

4.4.5.1 Equivment.- The following equipment La required: “

(a) Tension device with a suitable pressure gage or scale.
(b) Clamping me%ns for connecting to the brush materisl and to the

shunt.

4.4.5.2 Procedure.- The respective clamplgtg means ahsll be secured to
the brueh material and to the shunt. In the case of brushes having riveted
connections, the clamp shall not be placed on a rivet. In the case of tamped
connections, the pull shall be in the dlrectlon of the axis of the tamp%ng
hole. TensIon shall be applied at a eteady rate to avoid impact unt%l the re-
quired tension (see 3.2.2.4) 18 reeched.

10
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4.4.6 Transverse stren@J.- Tranav@we strength shall be,sgxymred in.—.——. .
accordancewith USAS C64.1.

. .

4.4.7 uniformity of kextu~.- -Homogeneity of, ty:& d+@l be determined
by earefully~ting the brokenguY#,@c~sof fracty;e‘@ltj~& yaed in the
transverse’”a”trengthtest.

4.4.8 AVParent densitY.- Densityshd, be maasured in accordancewith USAS
C64.1.

4.4.9 #allcontent.- Aah.eontantsh@l.bp tn~T@” in &CQ~~C@ with USAS .
C64.1. bp.hwnteiitmeasurements~ fidahed auterlal~ ~q vmi$~d aa groupB
teatsif thematerialmanufacturerepploysa +tlmd of 8~Mng-, rawFtf$r$d.a “
to controlash contentof the fiq$ehedproduct uit~in th~,swffled tig.

4.4.10 OPeratin~ characteristics.- Contact voltage d~p and coefficient
of friction shallbe measuredunderconditionsthatsimulatetypicaloperation.
Exceptaa specifiedhereafter,detailaof equipmentand testproceduresmay be
selectedby the manufacturer.PublicationWEB No. 116may be consulted,if
desired,for guidanceon meaaur~nt of contactdropand coefficientof friction;
however,use of the equipmentor proceduresdescribedtherein la not mandatory.
Tests conducted subsequent to the original teats An whieb the eatablisbadvaluea
of msterial properties are determined shell be perfomed using the aaae or
identical equipment and the same procedurcm as the original tests.

4.4.10.1 Equipment.- Bruahea shall be installed in brush holdors in a tast
UWhtie having ● ravolving COQ14UtatOror tS8t dtig fOr af3A6bti~ Of SCtUd
operating eonditiona. Ringe used for teats on commutatorbrush gradea challhave
axialslotslike thoseof a commutator.

4.4.10.2
Conditions:

(a)

(b)

(c)

(d)

4.4.10.3,

(a)

Teat conditioris.- Teata shall be conducted under the following

Ambient temperatureof the testing space shall be maintainedat
>5”F. ~5°P. and relative humidity maintained at 40 percent plus or .
dnua 10 pereent.
Brush current density shall be approximatelythe typicalvalue
(see 3.1.2).

Peripheralspeed of the eormnutatoror teat ring shall be approxi-
mately the typical valua (see 3.1.2).
Brush holder springs ehall be adjuated to
brush contact pressure (see 3.1.2) for a

Test procedures.-

Prior to the teat. the commutatoror rinfl

provide the raeotuended
-.

typic.alapplication. .

shall be cleaned and
polished. Brueh& shall be earafully s=ated and the teatmachine
shallbe operated for a minimum of 24 Iwura”or longer if necessary
to fully seat the bruahea and form a good film before contact
drop and coefficientof frictionmeasurements are begun.

11 -
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(b) Contact voltage drop and”coefficientof friction for b.~h friction
torque) shall be measured either Continuously-or’at iegular
periodic intervals (not exceeding 2 houre of op~ation) during a
miniqum operating period of 48 hours. “Sli&tdgms.arepeiqltted
at the eud of the normal working”iiay&k the bt%hh~, c@sautator

. or ring shall not be dieturbed. Measurementsof ctitactvoltage
drop at tlieaeperiodic intenrals (or dailar$nte~als taken
from a continuous recording) shall be numerically averaged in
order to obtain a specificvalue. Unce so establishedvalue of
contact voltage drop has been determined (see 4.3.3.1), the re-
sults of &bsequeat tests sh~l be”c&pparedwith .&heestablished
value to ileWmpi&6”&*or&iice with *e apecifikdkequikeriks.

(c) The following test candltks shall’be recorded:
(1) Brief description of test machine including poiitive identi-

fication such as serial number.
(2) Brush size, number of brushes, and angle’withrespect to .

couanutatoror test ring.
(3) Comautatorortest ringmaterial,diameter,width,and number

and Si= of axial 8rooves.

(4) Ambient temperatureand relativehumidity.
(5) peripheralspeed.
(6) Brush temperature.
(7) Brush current.
(8) Brush pressure. “

4.4.11 Temperature.- Sample brushes shall be heated to 250*C. for 8 hours. .—.
and examined hourly during the test to determine if they are free from sub-
stances which exude onto the surface of the material (see 3.1.1). ‘l%epresence
of such a substance shall be cause for rejection.

4.4.12 Tamped shunt connectionsuitability - Test specimen shall be ’brushes

having dnmts attachedby normal production techniques. Samples for testing shall
Consf.tof:

(a) Three s=cimens with shunt of smallest diameter intended for the
type of connection.

(b) Three specimenswith shunt of largest diameter intended for the
type of connection.

(c) Three specimenswith intermediatediameter shunt for the type of
connection.

For each specimen, the size of the brush &aterlal shell be typical of brushes which
would normally use shunts of the respective sizes. The brush material grade used

for test specimens shall be representative of materials for which the type of
connection Is intended. If a particular type of connection is intended for both
non-metal and metal-graphitebrushes, test shall be conducted
materials. Each specimen shall be subjected to the following
in the order listed: ●

wtth both
tests, conducted

12
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(a) Restitanceof shunt connection (see 4.4.2). Specimen shall not
be heated prior to this test.

(b) SPe-&”6hdl be eubjected to temperature cycling consisting of
5 heeting-cooling cycles wherein for each cycle the specfmen is
hedted in an oven to 185°C. for 1-1/2 h~rs and allowed to cool
to room temperature. Resistanceof shunt tonne’cttonshall be
mesaured (see 4.4.2) at room temperatureafter.temperaturecycling.

(c) Strength of shunt connection (see 4.4.5).

4.5 Insnectlon of~reoaration for delivery.- me packaein~, packing, and-—-..— .. — ..-.-.--—- ... -
marking shall be tnepected~r compliancewith section 5 of this dotuments

5~ PREPARATIONFOR DELIVERY

5.1 General.--------

5.1.1 Pairs, sets and lclta.- Brushes furnished in pairs, sets or kits—-— —-.
under a single Federal stock number shall be unit pachqed as one oalrg one set .
or one kit, as applicable.

5.1.2 Cushioni.n~.-Cushioningshall be eudoyed, as required to insure com-.-.--.—.
?liance w%th the general and physical protection requirementsof MIL-P-116.

5.1.3 Exterior containers.- Exterior containers shall be of minimum tare-.—..-— ..--—— -----a-
nd cube consistentwith the protection rewired and shall contatn equal
quantities of identical items to the maximum extent nossible.

5.2 Preservation and~ackavln~.-...—— —A- Preservatfonand nackagine shall be level
A or level C, as sBecffied (see 6.1).

5.2.1 Level A.-——

5.2.1.1 Cleanin~.-—-..— Brushes shall be cleaned fn accordancewith KXL-l?-116,
process C-1.

5.2.1.2 ~_i>x.- Brushes shall be dried

5.2.1.3 Preservativeapplication.- None—.— - —-.

5.2.1.4 Unit’nack@.. Brushes shall he———
P-116,.submethodIC-3 with wo brushes in each

in accordancewith MTL-P-116.

required.

nackaSed in accordancewith MIL-
bae except ae spectfied in 5.1.1.

5.2.1.5 Intermediatenackao+no.- Brwqhes, nacka~ed as s~ecified fn 5.2.1.4.----—— -— —-- A--4
shall be placed in intermediatecontainers conforming to P??P-?!-566,PPP-R-636 or
PPP-B-676. Box closure shall be in accordancewith the applicable box speci-
fication. Intermediatecontainers shall be uniform in si~e and shape, shall be
of minimum tare and cube and shall contain multiples of five unit packages, not
to exceed 100 packages or 10 pounds. No intermediatepackaqin$ Ss required~ihen
the.total quantity shipped to a n%n.~ledestinationts less than J.00units.

. .
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5.2.2 LevelC.- Brushes shall be packaged in a manner ghat will afford—.—
ade~ate protection againstcorrosion,deteriotiatfmnand p~sikal dsgwge during
shipment from supply sourca to first receiving activfty. ‘l%ispackage may con-
form to the suppller*s commercialpractice for retail dfs~ributionwhen It meets
the retirements of this level.

. .

5.3 Packin&.- Brushee furnished as repair parts-$or particular equipment
shall be packed as specified by the equipment specifics.tfon.Bulk quantiti~~of
brushes for stock shall be packed level A, B or C as spec:ffed by the contract
or order (see 6.1).

5.3.1 Level A. The packegedbrushesshallbe pa&”edin fiberboardcon-
tainersconformingto PPP-B-636,weatherresistant, styleo~tional,s?ecialrequire-
ment.or PPP-B-640,class2. In lieu of the closure and veterproofin~ require-
~ents in the a?pendtx of PPP-B-636, closures and wzter?rooflng shall be accom-
plished by sealing center seams, corners and ”manufacturertsjotite with water-
proof tape, 2 inches minimum width
76.

, conforml~ to ~.PP-T-60,claim 1 or PPP-T-
Reinforcing shall be aptdied in accordancewith the appendix to PPP-B-

636, using non-metallic or tape band%n8 only.

5.3.2 Level B.- Unless otherwise specified, the packaged brushes shall be——.
packed in fiberboard containers confom.ing to PPP-B-636, class domestic, style
and use requirementsoptional or PPP-B-640, class 1. Closures and reinforcing
shall be in accordancewith the appendix to the applicable container specifica-
tion.

5.3.3 LevelC.- Packingshallbe accomplishedIn a mannerwhichwfll in- “.—
sureacceptanceby commoncarrierat the lowest rate and will afford ?rotection
against physical or mechanical damage during direct shioment from the sup?ly

source to the using activity for early installation. The shipping containers
or method of nacking shall conform to the Unifona Preight ClassificationRatings>
Rules and Regulations or other carrter regulationsas applicable to the mode
of transportationand may confom to the suppliers commercialpracticewhen
it conforms to the requtrementeof this level.

5.4 Marki~.- In addition to any special marking required by the contract——
or order, each unit package, intermediateand exterior shipping containers
“shallbe marked for shipment in accordancewith KIIA3TW129. Intermediatepackages
and exteriorshippingcontainersshallalsobe markedwith the manufacturer’s
partnumberand brushmaterialgrade designation.

6. NOTES

6.1 Orderfn~tita.- Procurementdocuments should specify the following:—.
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(a) Title, number and date of this specification.
(b) Brush material manufacturer’sgrade designations (see 6.2 and 6.3).
(c) Wtertil for brwh- for replacementpurposes (sae&l.2). ,,
(d) Descriptionof brush in accordancewith USAS C64.1 m reference”to

a detailed drawing (see 3.2). Descriptivedata should %nclbde
the following:
(1) Brush sise (thickness,width, length).
(2) Bevels and/or radii or other details_inaccordancewith USAS

C64.1.
(3) Connectiontype.
(4) Clip type, ifused.
(5) Shunt location.
(6) Eevelled eotner or edge (if used M combinatioiiwlthshunt)<
(7) Shunt lewgth.
(8) Shunt dze.
(9) Terminal type.

If this data is not available,a manufacturer’sname and part
ndmber, if knownj may be referred to for the physical and dimen-
.s,ibnaldescription.

(e) Descriptionofsprings,if required(seeU$AS C64.1for listof
spring designinformation).

(f) Whethershuntinsulations required(see3.2.2.1).
(g) Whethertampedor rivetedconnectionsare requiredfor shUntattach-

ment (see3.2.2.2).
(h) Levelof packagingand packing and any ~pecial marking reqtiired(see

5.2 and 5.3).
(i) If qualityconformanceInspectionin accordancetiithauppliektti

commercialpractice may be substituted (see 6.4).

6.2 Brushes suo~lied in eq@nment.- s!rusheashall be of a material zrade.—
that provi& satisfactoryequipment bperatlonuti~er-the35tZnded service con-
ditions.

6.2.1 hush auolicationguidelines for electricaleauiment desigers.-—.— — ...——.
Insofar as practicable,equipment should be desifjnedfor and supplied with brushes
of a material grade that is suitable for a wide range of equipment types and
a?plicattons. It is also des%rable that the brush chosen for a particular
applicationhave a commonlyused physical conff,guratf..on(size and’shape). Material
grades that are useful only for very selective applicationsand apecf.albrush
features such as slots, notches, grooves, shoulders,martial bevels~ and so for*-
should be avoided wher~er it is feasible to do so. Equipment manufacturers are
urged to use the minimum number of brush ~rades and configurations that will per-

form satisfactorily in the e@Apment they expect to supply. The use of brushes
identical to those previously furnished 5n equipment is encouraged. When the
des%gn of the equipment is such aa to preclude the use of brushes identical to
those previously furnished in equipment,brushes conformih~ with ?fKL-S’l’lH08
should be used to the maximum practicable extent.
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6.3 I&ushes for reolacement~rnoaes. - In order to assure continued.opkwa-—..- .-
tlon of electricalmachlneawith thd=~lnal perfommn% the use of replace-
ment brushes identical to those originally supnlied in the machines is recommended.
Altermate or substitute brush material grades should be used ~ly when apnroved
by the command or agency concerned,where such approval Is basekla:. .

. .
(a) Re-commendationof the alternateor substitutebrush material by the

equipment manufacturer.
(b) Testing of equipment under desi~ conditions using brushes of

alternate or substi.@te material.

BmshS8 of dtiferent %YId6!8 should not be mixed on the sash?commutatoror collec-
tor ring even thouzh the brush grades may be approved alternates. A.U brushes
on a singlecommutator should be replaced at one time: except fn the case of
replacementof small numbers of mechanically damaged or defectfve bru~hes.

6:4 Substitutionof auslit~conformancefnsoectionin accordancewith- .——.. ..— —-
Fg@iergs c_mrcial oractfce.-

—— —— ...-.—-----—--— —- -.—-—
When purchasingsmallquantitiesof brushes——

for Immediate replacementnurposes, and the dollar value is relatlvelvsmall
(less than $300 is suggested amount), the G@venrnentpurchasin~ activity, at
its discretion,may permit substitutionof qutnl.ftyconformancefnspectton in
accordancewtth supplier’s commercialpractice $n Iicu of the ina?ectfon of
section 4 of this specification. Such substitutionshould not be permitted for
brushes intended for critical applications (when feilure of equinmentwould
endan~er life or adversely affect the akconplish%e~tof a ‘!ilitzryvis.sf.on).
~zdity conformanceins~ccttcm tn accordancewith ~ection 4 of this syccific~tj.on
j.srequ%red unless the suhstituttonof su~~llertscommercialpractf.ceis
specificallyauthorizedby the contract or order.

6.5 CHANGES FROM PREVXOIJSISSUE.-———.—— .------... .. THE EXTENT OF -GES (DELETIoN5,
ADDITIONS,ETC.) PRECLUDE THE ANNOTATIONOF THE INDIVIDUAL CHANGES FROM THE
PREVIOUS ISSUE OF THIS DOCUMENT.

Cu~todians: Preparin~ activitv.:
AnIIy-ME Navy - SH
Navy - SH (Project5977-0017)
Air Force - 85

Review Activities:
Army -ME,EL
Navy - sEi
Air Force - 85

Users activities:
Army -?fu
Navy -As, NC
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