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MILITARY SPECIFICATION
BRUSH, ELECTRICAL CONTACT .

This specification is mandatory for use by all Depart-
ments and Agencies of ‘the Department of Defense.

1. SCOPE

1.1 This apecification covers finished btushea for mo:ors, generators and
similar machinery for other than aeronautical use.

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date-of invitation
for bids or request for proposal, form a part of the specification to the
extent specified herein.

SPECIFICATIONS

MILITARY
MIL-P-116

Preservation, Methods of.

FEDERAL
PPP-T~60 - Tape; Pressure Sensitive Adhesive, Waterproof,
for Packaging.
PPP-T-76 -~ Tape, Pressure Sensitive Adhesive Paper, (For.
Carton Sealing).

PPP-B-566 ~ Boxes, Folding, Paperboard.
PPP-B~-636 - Box, Fiberboard.
PPP-B-640 - Boxes, Fiberboard, Corrugated, Triple-Wall.
PPP-B-676 - Boxes, Set-Up.
STANDARDS
MILITARY
MIL-STD-105 - Sampling Procedures and Tables for Inspection by

Attributes.
MIL-STD-129 - Marking for Shipment and Storage.

FSC 5977
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(Copies of specifications, standards, drawings, and publications required
by suppliers in connection with specific procurement functions should be ob-
tained from the procuring activity or as directed by the contracting officer.)

2.2. Other publications. The following documents form a part of this speci-
fication to the extent specified herein. Unless otherwise indicated, the issue
in effect on date of invitation for bids or request for proposal shall apply.

OFFICIAL CLASSIFICATION COMMITTEE
Uniform Freight Classification Ratings,. Rules and Regulations.

(Application for copies should be addressed to Official Classification
Comnittee, 1 Park Avenue at 33rd Street, New York, N. Y. 10016).

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

INSTITUTE OF ELBCTRICAL AND ELECTRONICS ENGINEERS (IEEE)
116 - Carbon Brushes, Test Code for.

(Application for copies should be addressed to the Institute of Electrical
and Electronic Engineers, 345 East 47th Street, New York, N. Y. 10017).

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

3. REQUIREMENTS
3.1 Material.-

3.1.1 Form.- Brush material shall be of uniform hardness and homogeneous
in texture without 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 temperatures below
250°C. but shall possess such lubricating or slightly cleaning qualities
necessary to reduce wear to a minimum and fmpart 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 following grade characteristics:
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(a) Nature of material (electrographitic, graphite, netal-gtaphite)
{b) Metal content, if any, and nominal percentage.

(c) Resistivity (specific resistance).

(d) Hardness (scleroscope).

{(e) - Transverse -streagth {(minfimuw)s ‘ . 1/ s
(f) Recomnended contact pressure,; p.s.i. fo ,typical— applications.
(g) Contact voltage drop. Typical=" figures or relative values
(h) Coefficient of friction. S+ compared to other grades (for ex-
. : 1 asple, high, medium, low).
(1) Current carrying capacity. . 2/
(3) Peripheral speed of commutator or collector ring. Typical™
P valuen,

-
3

Brushes for replacement purposes shall be of the material (identified dy
manufacturer's grade designation) specified in the contract or order (seé

6.1 and 6.3).

3.1.3 Properties.- The properties of the mgnufacturer's brush material
grade shall be determined by the test specified in 4.2.3.1 either prior to or
at the time brushes of the material grade are first esupplied under this apeci-
fication. The properties so determined shall be recognized as the established
properties of the grade. Brush material of the same grade produced thereafter
shall have these same properties, within the permissible tolerances specified.
Once the established values are deterained for the properties of a particular
grade, they shall remain unchanged unless it can be shown that the originally
determined value was erroneous and that no change has been made in the material
itself. The following properties and characteristics shall be determined:

(a) Resistivity.

{(b) Hardness.

(c) Transverse strength.

(d) Apparent density.

(e) Contact voltage drop.

(£) Coefficient of friction. . Limiting value applies
(8) Ash content. (see 3.1.3.2).

The numerical values of established properties need not coincide exactly with
catalogs or other manufacturer's data (see 3.1.2) for resistivity, hardness,
transverse ltrength and contact voltage drop; however, the diffetencea shall
not exceed the tolerances listed in 3.1.3.1. .

3.1.3.1 Tolerance of properties.- The tolerances listed in table I,
applied to the established values of material properties, shall oot be ex-
ceeded in material of the same nanufacturer's grade supplied under this

specification.

l',I'he term "typical" as used in this specification refers to normal conserva-
tive ratiogs that apply when other interdependent conditions are also
"typical”., The typical values are not intended to be considered as maxi-
sum or limiting values; it 1is recongized that they may be exceeded when
other conditions existing in a particular application are favorable.
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Table I - Allowable tolerances for
. brush material properties.

Tolersnce - percent, plus or eigus -

Property £lectrographite, Graphitcte
carbon, cardbon-graphite Hetal Graphite
Resistivity : 25 40
Hardoess 20 30
Transveérse streagth 35 35
Apparent density 7 7
Contact voltage drop . 20 25

3.1.3.2 Limitations on coefficient of friction and ash content.- Co-
efficient of friction and ash content shall not exceed the following:
Coefficient of frictiont: 0.50
Ash content: Blectrographite ~-1.5 percent
Carbon, carbon~graphite
and graphite -3.0 percent

3.2 Conptruction of finished brushes.- Brushes shall be ag described
(see 6.1). Methods of describing brushes are by the procedure of USAS C64.1 or

a detailed drawing.

3.2.1 Bxus u «— Brugh size and configuration (shape
clips, terminals, and so fotth) shall be in accordence with USAS Cé64.1.

3.2.2 Shunts.- Shunts shall be copper wire conforming with USAS C7.1.
Shunt diameters and lengths shall be in accordance with USAS C64.1.

3.2.2.1 Shunt ingulation.-- Shunts shall be provided with insulation,
when specified (see 6.1). 1Inesulation shall be flexible and of a type suitable
for the inteaded application.

3.2.2.2 Shunt attachment.- Shunts shall be attached to the brush material
by tamped or riveted connections, as specified (see 6.1), in such a way that
the flexibtlity of the shunt is not affected. Shunt connections shall not be
adversely affected by continuous operation of the brush at commutator or
collector ring temperatures of 185°C. The shunt connection resistance
specified in 3.2.2.3 ghall not be exceeded at temperatures up to 185°C,

4




Downloaded from http://www.everyspec.com

MIL-B-3743D

3.2.2.2.1 Tanped connections.- Mercury ino any form shall not be used in
the tamping material. - ’

3.2.2.2.2 Riveted connections.- Hivets shall be spun so that a well
rounded head is produced on doth sides. The rivet heads shall be recessed so asa
not to protrude beyond the sides of the brush.

3.2.2.3 Resistance of shunt connection.- The resistance of the shuat
connection is defined as:

v
R I A -

Where: ‘Resistance  of shunt connection in sill$ahm-square inches.
Millivolt drop between test points, -USAS C64.1 test.

Test current in anperes, USAS C64.1 test.

Cross-sectional areca (width times thickness-of brush)

in square inches. .

R
v
I
A

1f a brush has shunts at more than one..location, 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 shunt connection prior to temperature cycling
teats.- Resistance of shunt coannections (at room temperature) shall oot ex-

ceed the following:

(a) Electrographite, carbon and carbon-graphite materials: 4.0
milliohm-square inches.
(b) Graphite and metal-graphite brush materials:
1.8

2.0 - Qo——*—@ ailliohm~square inches.

Where M = Metal content of brushes in weight percent (example:
M=50 for metal-graphite brushes with 50 percent metel
. by weight).

3.2.2.3.2 Resistsnce of shunt connection after temperature cycling (see

§.4.12).- Resistance of shunt connections (at room teamperature) after tempera-
ture cycling shall not exceed 4 times the maximum permissible resistance prior
to teamperature cycling tests.

3.2.2.4 Strength of shunt connection.- The shunt shall not separate
from the brush material upon application of a mechanical pull of 1 pound per
100 circular mils of total shunt cross-sectional area or 80 pounds total,
whichever is least.
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3.2.3 (Clips.- Where used, clips, except those of corrosion-resisting,
material, shall be tinned after blanking or bending. Tinning shall be
acconplished by electrodeposition (mfnimum thickness-0,0005 iach) or by a hot
dip process. Thiuning shall be smooth, adherent and free from blisters, pits
or other visible defects. ’ : CT

3.2.3.1 RBamper clips.~- Bammer clips should be uséd vheré considered ne-
cessary to limit hammer wear on the top of the brush or to obtain proper
pressure.

3.2.3.2 Guide clips and lifting clips.- Guide clips and 1ifting clips

shall not be used except where approved by the command or agency concerned.
3.2.4 Springs furnighed as part of brushee.- Spripgs when furnished as

a part of small brushes used in cartridge type brush holders shall be of the
helical cowopression type. Spring design shall be in accordance with USAS Cé64.1.

3.2.4.1 Spring material.-

3.2.4.1.1 3Brushes with shunts and springs.- Spring material shall be one
of the following:

(a) Corrosion-resisting steel, AISI types 301, 302 or 304.

(db) Carbon steel plated with chromium, nickel, cadmium, tin, or
zioc and baked after forming. )

(¢) Sheeth-core bimetal wire (steel core, copper sheath).

(d) Copper-beryllium alloy conforming to the following chemical
requirements may be used in applications where its temperature
will not exceed 300°F.:

Berylliumt 1.80-2.05 percent.

Nickel, cobalt or both: 0.20 perceat maximunm.

Nickel plus cobalt plus iron: 0.60 percent maximum.

Copper plus beryllium plus additive elements: 99.50 percent
oinioum.

3.2.4.1.2 Brushes with springs but without shunts.~ Spring material shall
be as described im 3.2.4.1.1.(c) or (d).

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

3.2.6 Marking.- Brushes having a thickness or width of 1/2 inch or more
shall be marked with the brush manufacturer's name or trade-mark, or identi-
fication symbol and grade designation. Small brushes should also be marked
if sufficient space can be found for legidle marking. Marking shall be
applied, 1f possible, near the top of the brush so that it will not be
vorn avay.
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3.3 ﬁotk-anahtg The workmanship shsll bdbe of the best commercial practice.
Brushes shall show_ 0o evidence of chips or flaws vhich would adversely affect
their petformance {n service. Cracked or broken brushes are not acceptable.

4. QUALLITY ASSURANCE PROVISIONS -t ot

4.1 Responsibility for inspection.- Unless otherwvise specified 4in the coun~-
tract or purchase order, the gupplier {s responseible for the performance of all
inspection requiremente as specified herein. BExcept as otherwise specified, the
supplier may utilize his own facilities or any commercial laboratory acceptabdle to
the Government. The Government reserves the right to perform any of the inspec~
tions set forth in the apecifica:ion vhere such inspections are deened neceasary

to assure nnppliel and serviced’ conféra to prescribed requireaents. -

4.2 Sampling for quality conformance inspection.-

§.2.1 Inspection lot.- A lot shall consist of all brushes of the sanme
material grade and the same physical configuration submitted for inspection at the
same tinme. -

4.2.2 Saapling for group A examination and tests.- A random saaple of
finished brushes shall be selected from each f{nspection lot and subjected to
each of the group A examination and tests listed dn 4.3.1 with lot scceptance
based on sampling inspection requiremeants in accordance with MIL-STD-105, in-
spection level 1. Acceptadble quality level equals 4.0 percent defective.

. 4,2.3 Ssmpling for group B tests.- Samples of finished brushes or brush
material, as required, shall be selected from each inspection lot and subjected
to each of the group B tests listed in 4.3.2 with lot acceptance based on
sampling iospection requirements in accordance with MIL-STID-105, inspection
level S-3. Acceptable quality level equals 4.0 percent defective. Samples
of finigshed brushes shall be selected at random from each imspection lot.

Brush material test specimeans may be cut from finished brushes or cut from bulk
material (plate stock) set aside for this purpose when brushes are cut.

Since the tests are destructive in nature, any brushes required for test pur-
poses shall be in addition to those to be supplied for a contract or order.
Test sanples shall be discarded upon completion of testing.

4.2.4 Sampling for group C tests.-

§.2.4.1 Brush materfal teats.- Group C testing of each brush material
grade serves to establish its properties and characteristics and to provide
a perfodic check to determine wvhether these properties and characteristics re-
main unchanged. Group C tests shall be conducted prior to or at the time the
material grade is first supplied under this specification. Thereafter, group
C tests need not be repeated wvhen supplying the same material grade oan sub-
sequent contracts or orders unless s period of 2 years or more has elasped since
the previous tests. Samples for testing need not be selected from a particular
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inspection lot, but must be currently manGfactured material of that grade. For
the first (otiOinal) group C test, 'data alteaay a@airhble or aécumulated frot
previous testing of the same grade material by the specified methods may be
used in lieu of formal testing to -establish the mxttrial‘pzsuetties. The-
number of samples used for group C tests shall be at the option of the manu-
facturer.

4.2.4.2 Tamped shunt connection tests.- The suitability of each distinct
type of tamped shunt connection shall be determined. {A distinct type of tamped
shunt connection ig .defined as a tamped shynt. eopggction nade Qeing a specific
process and materials). Groun C tests shall be conducted prior to or at the time
the shunt connection is first used for brughes supplied under this specification.
Thereafter, group C .tests need not be conducted on shunt connections that have
previously passed the tests unless a chenge is made in the production process
or materials. Tests shall be conducted on sample brushes having shunts attached
by normal production techniques. See 4.4.12 for details of test specimens.

4.3 Quality conformance inspection.-

4.3.1 Group A examination and tests.- Each of the brushes 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.the brush details specified in 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 samvle, the lot
represented by the sample shall be rejected.

Group A examination and tests Reference paragraph
Visual and dimensional examination 4.4,1
Reésistance 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 subjected to the tests specified herein and 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 group 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 for that sample, the lot
represented by the sample shall be rejected.

Group B tests Reference paragraoh

Hardness 4.4
Resistivity 4.4
Strength of shunt connection 4.4
Transverse strength 4.4
Uniformity of texture 4.4
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4.3.3 Group C tests.-

4.3.3.1 Brush material tests.- Brush material specimens and sample brushes
selected fo accordance with 4.2.4.1 shall be subjected to the following tests:

Group C tests Reference paragraph
Hardness $,4.3
Resistivity 4.4.4
Transverse strength $.4.6
Uniformity of texture 4.4.7
Apparent density 4.4.8

Ash content . 4.4.9

Contact voltage drop 4.4.10
Coefficient of friction §.4.10
Tenperature $.4.11

When group C tests are first performed on a material grade, the following pro-
perties of that grade shall be established from test dats as specific numerical
values: Hardness, resistivity, transverse strength, apparent density, and con-
tact voltage drop. The method of determining a specific numerical value for
each of these properties is at the option of the manufscturer. The manufacturer
may also select the test equipment and procedures where they are not ‘specified;
however, subsequent group C tests shall be performed using the same or f{dentical
equipment and the same procedures as the original tests. Resulte of the uni-
foraity of texture, ash content, coefficient of friction and temperature

tests shall be compared with the specification requirements. Once the pro-
perties and characteristics of a materiasl grade are established from the original
tests, the results of subsequent tests for hardness, resistivity, transverse
strength, apparent deneity and contact voltage drop shall be compared to the
established values. Pailure of the material to completely conform to this
specification or variation of properties in excess of specified tolerances
applied to established values shall result in rejection of all material of that
grade until the causes of failure have been corrected and the material success-
fully retested (all group C brush material tests). .

4.3.3.1.1 Test report (original tests).- The following data on properties

of a brush aaterifal grade shall be assembled funto a test report, copies of
which shall be furnished to Government activities upon request:

(a) Tabulation of wmaterial grade properties as established for:
(1) Hardnaess.
(2) Resistivity.
{(3) Transverse strength.
{4) Apparent density.
{5) Contact voltage drop.
(b) Tadbulation of measured values of:
(1) Coefficient of friction.
(2) Ash content.
(c) Results of uniformity of texture test.

9
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(d) Results of temperature test.

(e) Complete test data and description of means used to determined
established values.

(f) Dats on test equipmest, procedures and conditions under which
operating tests are conducted (see 4.4.10.3(c)).

4.3.3.2 Tamped shunt connection tests.- Testiog of tamped shunt connections
(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 1s considered acceptable for shunts within the gize range covered. If one
specimen should fail to completely conform with this gpecification, tegts may
be repeated using specimens other than those originally tested. If 2 or more
specimens should fail to completely conform with thie specification, the shunt
connection under test shall be considered unsuitable for the proposed range of
shunt sizes.

$4.3.3.2.1 Test report.- The test data from the tamped shunt connection suit-
abllity test (see 4.4.12) shall be assembled into a test report, copies of which
shall be furnished to Government activities upon request. If a manufacturer uses
more than one type of tamped shunt connection, the test report shall suitably
identify the type covered by the test.

4.4 Examination and tests.-

4,4.1 VYisual and dimensional examinction.- Each finished brush sample shall
be visually and dimensionally examined to verify conformance with all the require-

unents of this specification and the contract or order which do not involve tests.

4.4,2 Resistance of shunt conpection.-Resistance of shunt connections
shall be measured in accordance with USAS C64.1 to determine conformance with
3.2.2.3. ' ‘

4.4.3 Hardness.- The scleroscope hardness shall be measured in accordance
with USAS C64.1.

4.4,4 Resistivity.- Resistivity (specific resistance) shall be measured in
accordance with USAS C64.1.

4.4.5 Strength of shunt connection.-

4.4.5.1 Equipment.~ The following equipment is required:

(a) Tension device with a suitable pressure gage or scale.
(b) Clamping means for connecting to the brush material and to the
shunt.

4.4.5.2 Procedure.- The respective clamping means shall be secured to
the brush material and to the shunt. 1In the case of brushes having riveted
connections, the clamp shall not be placed on a rivet. 1In the case of tamped
connections, the pull shall be in the direction of the axis of the tamping
hole. Tension shall be applied at a steady rate to avoid impact until the re-
quired tension (see 3.2.2.4) is reached.

10
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4.4.6 Transverse strength.-

Transverse strength shall be measured in
accordance with USAS C64.1. ’ )

4.4.7 Uniformity of texture.- Homogeneity of textu;e shall be determined
by carefully examining the broken sutfaces of fracture Qf samplet used in the
transverse strength test.

4.4.8 Apparent density.-

Density shall be measured in accordance with USAS

C64.1,
4.4.9 Ash content.- Ash content éhall be measured in sccordance with USAS
C64.1. Ash content measurements oun finjshed material may he omigted as group B -

tests if the material manufacturer employs a method of ssmpling. rav materials
to control ash content of the figished product vithin the specified limit.

§.4.10 Operating characteristics.- Contact voltage drop and coefficient
of friction shall be measured under conditions that simulate typical operstion.
Except as specified hereafter, datails of equipment and test procedures may be
selected by the manufacturer. Publication IEEE No. 116 may be consulted, if
desired, for guidance on measurement of contact drop and coefficient of friction;
however, use of the equipment or procedures described therein is not mandatory.
Tests conducted gubsequent to the original tests in which the established values
of material properties are determined shall be performed using the same or
identical equipment and the same procedures as the original tests.

4.4.10.1 Equipment.-~ Brushes shall be installed in brush holders in a test
machine having a revolving commutator or test ring for similation of actual
operating conditions. Rings used for tests on commutator brush grades shall have
axial slots like those of a commutator.

4.4,10,2 Test conditions.- Tests shall be conducted under the following

conditions:

(a) Anmbient temperature of the testing space shall be maintained at
75°F. + 5°F. and relative humidity maintained at 40 percent plus or
minus 10 percent.

(b) Brush current density shall be approximately the typicel value
(see 3.1,2).

(c) Peripheral speed of the commutator or test ring shall be approxi-
mately the typical value (see 3.1.2).

(d) Brush holder springs shall be adjusted to provide the recomsended
brush contaet pressure (see 3.1.2) for a typical application.

4.4.10.3 Test procedures,-

(a) Prior to the test, the commutator or ring shall be cleaned and

polished. Brushes shall be carefully seated and the test machine
shall be operated for a minimum of 24 hours or longer if necessary
to fully seat the brushes and form a good £ilm before contact

drop and coefficient of friction measurements are begun.

1
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(b) Contact voltage drop and coefficient of friction (or brush friction
torque) shall be measured either continuously or &t regular
periodic intervals (mot exceeding 2 hours of operation) during a
uinimum operating period of 48 hours. Shutdovns -are permitted
at the end of the normal working day but the brushes, commmutator

: or ring shall not be disturbed. Measurements of contact voltage
drop at these periodic intervals (or similar intervels takea
from a continuous recording) shall be numerically averaged in
order to obtain a specific value. Once an established value of
contact voltage drop has been degernined (see 4.3.3.1), the re-
sults of subsequent tests shall be compared with the established
value to detérmine’ conformance with the speciffed tequitedents.

(c) The following test comditions shall be recorded:

(1) Brief description of test machine including positive identi-
fication such as serial number.

(2) Brush size, number of brushes, and angle with respect to
commutator or test ring.

(3) Comnutator or test ring material, diaveter, width, and number
and size of axial grooves.

(4) Ambient temperature and relative humidity.

(5) Peripheral speed.

(6) Brush temperature.

(?) 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 outo the surface of the material (see 3.1.1). The presence
of such a substance shall be cause for rejection.

4.6.12 Tamped shunt connection suitability- Test specimen shall be drushes
having shunts attached by normal production techniques. Samples for testing shall
consit of:

(a) Three specimens with shunt of smallest diameter intended for the
type of connection.

(b) Three specimens with shunt of largest diameter intended for the
type of comnection. :

(c) Three specimens with intermediate diameter shunt for the type of
connection.

For each specimen, the size of the brush material shall be tvpical 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-graphite brushes, test shall be conducted with both

materials, Each specimen shall be subjected to the following tests, conducted

in the order listed:

12
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(a) Resistance of shunt connection (see 4.4.2). Specimen shall not
be heated prior to thisg test.
(b) Specimen shall be subjected to temperature cycling consisting of
5 heating-cooling cycles wherein for each cvcle the specimen is
hedted in an oven to 185°C. for 1-1/2 hoﬁrs and allowed to cool
to room temperature. Resistance of shunt connection shall be
measured (see 4.4.2) at room temperature after temperature cycling.
(¢) Strength of shunt connection (see 4.4.5).

4.5 Inspection of prevaration for delivery.- The packaging, packing, and

warking shall be inspected for comnliance with section 5 of this document.
5. PREPARATION FOR DELIVERY
5.1 General.-
5.1.1. Pairs, sets and kits.- Brushes furnished i{n pairs, sets or kits

under a single Federal stock number shall be unit packaged as one vair, one set
or one kit, as applicable.

5.1.2 Cushioning.- Cushioning shall be employed, as required to insure com~
pliance with the general and physical protection requirements of MIL-P-116.

5.1.3 Exterior containers.- Exterior containers shall be of minimum tare
and cube consistent with the protection reanuired and shall contain equal
quantities of identical items to the maximum extent nossible.

5.2 ??eservqg}on and packaging.- Preservation and packaging shall be level
A or level C, as sovecified (see 6.1).

502.1 [oevel Ac-

5.2.1.1 Cleaning.- Brushes shall be cleaned in accordance with MIL-P-116,
process C-1.

5.2.1.2 Drying.- Brushes shall be dried in accordance with MIL-P-116.

- 5.2.1.3 Preservative avplication.- None required.

5.2.1.4 Unit nackaging. Brushes shall be nackaged in accordance with MIL-
P-116, submethod IC-3 with two brushes in each bae excent as specified in 5.1.1.

5.2.1.5 Intermediate packasins.- Brushes, nackaged as snecified in 5.2.1.4.
shall be placed in intermediate containers conforming to PPP-R-566, PPP-B-636 or
PPP-B-676. Box closure shall be in accordance uith the applicable box speci-
fication. Intermediate containers shall be uniform {n size 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 intermediate nackasins is required when
the total quantity shipped to a sinple destination is less than 100 units.
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5.2.2 Level C.- Brushes shall be packaged in a manner that will afford
adequate ptotection against corrosion, deterioration and physicel damage during
shipment from supply source to first receiving activity. This package may con-
form to the supplier's commercial practice for reteil disxribution wvhen it meets .
the requirements of this level.

5.3 Packing.- Brushes furnighed as repair parts for particular equipment
shall be packed as specified by the equipment soecification. Bulk quantities of
brushes for stock shall be packed level A, B or C as specified by the contract
or order (see 6.1).

5.3.1 Level A. The packeged brushes shall bé packed in fiberboard con-
tainers conforming to PPP-B-636, weather resistant, style optional, special require-
ment or PPP-B-640, class 2. 1In lieu of the closure and uaterproofin~ recuire-
ments in the anoendix of PPP-B-636, closures and waterproofing shall be accom-
plished by sealing center seams, corners and manufacturer's joints with water-
proof tape, 2 inches minimum width, conforming to PPP-T-60, class 1 or PPP-T-

76. Reinforcing shall be apolied in accordance with the apuendix to PPP-B-
636, using non-metallic or tape banding only.

5.3.2 Level B.- Unless otherwise specified, the packaged brushes shall be
packed in fiberboard containers conforming to PPP-B-636, class domestic, style
and use requirements optional or PPP-B-640, class 1. Closures and reinforcing
shall be in accordance with the appendix to the applicable container specifica-
tion.

5.3.3 level C.- Packing shall be accomplished in a manner which will in-
sure acceotance by common carrier at the lowest rate and will afford protection
against physical or mechanical damage during direct shioment from the supnly
source to the using activity for early installation. The shipping containers
or method of nacking shall conform to the Uniform Freight Classification Ratings,
Rules and Regulations or other carrier regulations as applicable to the mode
of transportation and may conform to the suppliers commercial practice when
it conforms to the requirements of this level.

5.4 Marking.~ 1In addition to any special marking required by the contract
.or order, each unit package, intermediate and exterior shipping containers
shall be marked for shipment in accordance with MIL-STD-129., Intermediate packages
and exterior shipping containers shall also be marked with the manufacturer's
part number and brush material grade designation.

6. NOTES

6.1 Ordering data.- Procurement documents should specify the following:
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(a) Title, number and date of this specification.
(b) Brush material manufacturer's grade designations (see 6.2 and 6.3).
(c) Material for brushes for replacement purposes (see 3.1.2). -
(d) Description of brush in accordance with USAS C64.1 or reference to
a detailed drawing (see 3.2). Descriptive data should include
the following: -
(1) Brush size (thickness, width, length).
(2) Bevels and/or radii or other details in accordance with USAS
C64.1.
(3) Connection type.
(4) Clip type, 1if used.
(5) Shunt location.
(6) Bevelled coitner or edge (if used 1n combinatioh with shunt).
{7) Shunt length. .
(8) Shunt sisge.
(9) Terminal type.

If this data is not available, a manufacturer's name and part
mimber, {f known, may be referred to for the physicsal and dimen=-
.sional description.

(e) Description of springs, i{f required (see USAS C64.1 for list of
‘spring design information).

(£) Whether shunt insulation is required (see 3.2.2.1).

(g) Whether tamped or riveted connections are required for shunt attach-
ment (see 3.2.2.2).

(h) Level of packaging and packing and any special marking required (see
5.2 and 5.3).

(1) 1If quality conformance insvection in accordance with suppliet's
commercial practice may be substituted (see 6.4).

6.2 Brushes suoplied in equirment.- Brushes shall be of a material grade
that provides satisfactory equipment operation under thé 1atendéd service con-
ditions.

6.2.1 Brush aovnlication guidelines for electrical eauipment designers.-
Insofar as nracticable, equipment should be designed for and supplied with brushes °
of a material grade that is suitable for a wide range of equipment tvpes and
apnplications. It 1s also desirable that the brush chosen for a particular
application have a commonly used physical configuration (size and’' shape). Material
grades that are useful only for very selective applications and special brush
features such as slots, notches, grooves, shoulders, partial bevels, and so forth
should be avoided wheréver it 1s feasible to do so. Equipment manufacturers are
urged to use the minimum number of brush grades and configurations that will per-
form satisfactorily in the ecuipment thev expect to suoply. The use of brushes
identical to those previously furnished in equipment is encouraged. When the
design of the equipment is such as to preclude the use of brushes identical to
those previcusly furnished in equipment, brushes conforminp with MIL-STD-408
should be used to the maximum practicable extent.
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6.3 Brushes for replacement purnoses.- In order to assure continued opera-
tion of electrical machines with their original nerformance, the use of replace-
ment brushes identical to those originally supnlied in the machines is recommended.
Alternate or substitute brush materdial grades should be used only when aporoved
by the command or agency concerned, where such approval is based on:

(a) Recommendation of the alternate or substifdte brush material by the
equinment manufacturer.

(b) Testing of equipment under desipgn condition9 using brushes of
alternate or substitute material.

Brushes of different grades should not be mixed on the same commutator or collec~
tor ring even though the brush arades may be apnroved alternates. All brushes

on a single commutator should be replaced at one time, excent in the case of
replacement of small numbers of mechanically damaged or defective brushes.

6.4 Substitution of ocuality conformance insvection in accordance with
supplier's _commercial oractice.- When nurchasing small ouantities of brushes
for immediate replacement purposes, and the doller value is relativelv small
(less than $300 is suggested amount), the Govermment purchasing activity, at
its discretion, may permit substitution of quality conformance inspection in
accordance with supplier's commercial practice in licu of the insnection of
section & of this specification. Such substitution should not be permitted for
brushes intended for critical aprlications (when foilure of enuivment would
endancer life or adversely affect the accomplishmert of a “111tarv micsfion).
Mality confornance insrection in accordance with section &4 of thisz s~ecification
is required unless the substitutfon of sunrlier's commercial practfce is
specifically authorized by the contract or order.

6.5 CHANGES FROM PREVIOUS ISSUE. THE EXTENT OF CHANGES (DELETIONS,
ADDITIONS, TETC.) PRECLUDE THE ANNOTATION OF THE INDIVIDUAL CHANGES FROM THE
PREVIOUS ISSUE OF THIS DOCUMENT.

Custodians: Preparing activity:
Army - ME Navy - SH
Navy - SH (Project 5977-0017)

Alr Force - 85
Review Activities:
Army - MBE, EL

Navy - SH

Alr Force - 85
Users activities:

Army - MU

Navy - AS, MC
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