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The GRADE GROUPS

There are five principal groups each corresponding to a particular mode of manufacture.

To certain principal groups it is convenient to adjoin one subgroup concerning impregnated grades. 
The Note STA BE 16-22 treats this subject and indicates the particular properties of these special materials.

We give below a summary on the method of manufacture of each group, the main characteristics of each
group (given under the conventional headings on pages 6 and 7), the principal applications and the limits of
application for the majority of grades in the group.

CARBOGRAPHITIC BRUSHES

These are made from mixtures composed of amorphous carbon powders, natural and artificial graphites
ground, selected and agglomerated with a binder.

The powders thus moistened and dryed are compressed and the plates thus obtained are cooked in order to
coke the binder.

Main character
Brushes having a good commutating ability, with a good polishing action and a medium value contact drop.
They resist high temperatures and variable loads.

Principal applications
Old slow machines with or without interpoles and generally at low voltage.

Limit of application
Current density 8 to 16 A/cm2 (maximum), depending on cases.
Admissible peripheral speed : up to 25 m/s.

Note
There is a range of carbographitic grades for modern motors of fractional power and up to several kW.
These products are not stated in this technical guide. Please, ask for the specific literature.

ELECTROGRAPHITIC BRUSHES

Prepared from carbon powders and coke they are then subjected to other thermal treatments particularly at
high temperature (above 2,500°C) in order to transform the basic amorphous carbon into artificial graphite.

Main character
These brushes have medium contact drop and low or medium friction, they have reduced losses and are
particularly adapted to high speed applications.

Principal applications
For all modern machines whether stationary or for traction, high speeds, low, medium and high voltage and
constant or variable loads.

Brush current densities:
8 to 12 A/cm2 (maximum) under steady conditions,

20 to 25 A/cm2 (maximum) for short duration peaks.
Admissible peripheral speed: up to 50 m/sec.

SOFT GRAPHITE BRUSHES

The base constituent is purified natural graphite or previously ground artificial graphite, then mixed with other
constituents in well defined quantities, agglomerated with appropriate binders and fired in order to coke the
binder.

Main character
Soft, plastic brushes having very good resistance to shock and mechanical vibration. Generally they have
good cleaning properties.



Principal applications
Steel rings for high speed asynchronous or synchronous machines.

Limit of application
Brush current density:10 to 13 A/cm2 (maximum).
Admissible peripheral speed: 75 to 90 m/s (even to 100 m/s).

METAL GRAPHITE BRUSHES

These brushes are made by mixing in suitable proportions purified natural graphite and copper in powder
form with the addition of powders of other metals. The mixed powders are then compressed and baked in
an atmosphere and at a temperature chosen to give the degree of solidity and cohesion desired.

Equally a part of the metal graphite group are those brushes which are impregnated under pressure with
pure molten copper or a mixture of molten copper and bronze.

Main character
Dense or very dense brushes with low friction and very low contact drop therefore leading to very low
losses.

Principal applications
DC machines of slow speed and low or very low voltage. Bronze rings of slow speed asynchronous motors,
heavily loaded, with or without brush lifting gear. Rings of synchronous motors of low or medium speed.
Current collection on rotating collectors.

Limit of application
Brush current density;
12 to 30 A/cm2 (maximum) continuously,
about 100 A/cm2 instantaneous transient peaks.
Admissible peripheral speed: up to 35 m/s, according to metal content.

Note
There is a range of copper graphite and metal graphite grades which permit the unitary moulding of mass
produced brushes for small low voltage machines. These products are not stated in this technical guide.
Please, ask for the specific literature.

BAKELITE-GRAPHITE BRUSHES

Natural or artificial graphite with or without additions is ground and agglomerated with a thermo-hardening
resin of the bakelite type. The mixture is compressed and polymerized at a suitable temperature.

Main character
Brushes are of high mechanical and electrical resistance, good commutating properties, cleaning properties
with high contact drop and therefore high losses. Can work at very low current densities.

Principal applications
AC commutator motors of the Schrage or Schorch type. Many DC machines, either traction or stationary, of
medium speed and load.

Limit of application
Brush current density: vary with grades (better on low load motors).
Admissible peripheral speed: up to 40 m/s.

Note
There is a range of resin agglomerated grades which permits the unitary moulding of mass produced brushes
for modern motors of fractional power and several kW. Please, ask for the specific literature.

CG-MC
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PRINCIPAL CHARACTERISTICS
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GRADE GRADEGROUP µΩ.cm MPa ∆U en V A/cm2 m/sec. %µΩ.inch A/inch2 ft/sec.
A 121 1,78 1 700 30 32,5 M L 12 to 20 � 15

(710) (75 to 125) (� 49)

A 122 1,70 40 000 27 20 H L 10 to 12 � 15
(16 000) (65 to 75) (� 49)

A 176 1,60 52 000 40 20 H L 8 to 10 30
(21 717) (50 to 65) (98)

A 210 1,65 25 000 30 20 M L 8 to 10 � 25
(10 000) (50 to 65) (� 82)

A 252 1,65 40 000 27 17 H L 10 to 12 � 25
(16 706) (65 to 75) (� 82)

LFC 501 1,45 2 000 7 M M 6 to 10 75
(835) (40 to 65) (246)

LFC 554 1,25 2 000 10 M M 11 to 13 90
(835) (71 to 84) (295)

LFC 557 1,50 1 500 7 M M 6 to 10 75
(600) (40 to 65) (246)

EG 34D 1,60 1 100 35 25 M M 12 50
(460) (75) (164)

EG 389P 1,50 1 600 24 19 M M 12 50
(668) ( 75) (164)

EG 396 1,52 1 600 27 19 M M 12 50
(668) (75) (164)

EG 362 1,62 2 500 35 21 M M 12 50
(1 045) (75) (164)

EG 40P 1,60 3 200 57 27 M M 12 50
(1 336) (75) (164)

EG 313 1,70 4 700 54 21 M L 12 50
(1 963) (75) (164)

EG 367 1,54 4 300 48 20 M M 12 50
(1 720) (75) (164)

EG 332 1,52 4 850 48 21 M M 12 50
(2 025) (75) (164)

EG 365 1,62 5 000 40 15 M L/M 12 50
(2 000) (75) (164)

EG 300 1,55 4 200 54 25 M L/M 12 50
(1 680) (75) (164)

EG 309 1,51 3 950 48,5 24 M L/M 12 50
(1 650) (75) (164)

EG 98 1,59 3 600 60 39 M M 12 50
(1 503) (75) (164)

EG 369 1,57 5 100 55 25 M M 12 50
(2 030) (75) (164)

EG 319P 1,48 7 200 53 26 H M 12 50
(3 007) (75) (164)

EG 98B 1,66 3 400 67 30 M M 12 50
(1 420) (75) (164)

EG 98P 1,57 3 600 56 29 M M 12 50
(1 503) (75) (164)

EG 321 1,51 6 800 52 28 H M 12 50
(2 840) (75) (164)

EG 7099 1,70 1 150 40 33 M M 12 45
(460) (75) (148)

EG 9599 1,60 1 600 33 28 M M 12 45
(640) (75) (148)

EG 9117 1,69 3 300 77 32 M M 12 50
(1 320) (75) (164)

EG 8019 1,70 4 700 77 31 M M 12 45
(1 880) (75) (148)

EG 8067 1,65 4 000 70 34 M M 12 45
(1 600) (75) (148)

EG 7823 1,71 4 400 81 35 M M 12 50
(1 760) (75) (164)

EG 6754 1,76 4 150 87 44 H M 12 50
(1 736) (75) (164)

EG 8220 1,85 5 450 89 44 M M 12 50
(2 180) (75) (164)

EG 9049 1,64 4 300 68 31 M M 12 50
(1 720) (75) (164)

EG 7132 1,64 5 100 65 33 M M 12 50
(2 040) (75) (164)

EG 7097 1,64 3 900 65 37 M M 12 50
(1 560) (75) (164)

EG 341 1,57 7 000 74 34 H M 12 50
(2 800) (75) (164)

EG 9041 1,56 6 300 65 36 H M 12 50
(2 520) (75) (164)

EG 364 1,58 6 500 73 35 H M 12 50
(2 720) (75) (164)

EG 6489 1,57 6 500 75 35 H M 12 50
(2 720) (75) (164)

CONTACT DROP

The value of contact drop 
and friction is given by the use
of symbols having 
the following significance

Contact drop
Symbol Indication in volts Friction

Sum of both polarities

H High H > 3 H > 0.20
M Medium 2.3 < M < 3 0.12 < M < 0.20
L Low 1.4 < L < 2.3 L < 0.12
VL Very low 0.5 < VL < 1.4
VVL Very very low VVL < 0.5
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of BRUSH GRADES

GRADE GRADEGROUP µΩ.cm MPa ∆U en V A/cm2 m/sec %µΩ.inch A/inch2 ft/sec
BG 412 1,81 11 000 36 H M 8 to 12 35

(4 400) (51 à 77) (115)

BG 469 1,81 10 000 36 H M 12 35
(4 000) (77) (115)

BG 400 1,57 24 000 21 H M 8 to 12 40
(9 500) (51 à 77) (131)

LFC 3 (2) 2,16 750 18 17 L L 12 45 20
(300) (75) (148)

C 6958 2,35 600 23 13 VL L 10 to 25 � 32 25
CG 33 2,30 500 25 27 VL/L L 10 to 12 40 30

(200) (65 to 75) (131)

C 8386 2,80 110 25 27 VL L/M 20 to 30 � 30 45
(44) (130 to 220) (98)

CG 651 2,90 140 26 33 VL L 12 to 14 35 49
(55) (75 to 90) (115)

CG 665 4,05 30 17 50 VL L 15 to 20 30 67
(12) (100 to 130) (98)

CG 75 4,65 10 12 48 VVL L 16 25 77
(4) (105) (82)

OMC 5,98 6 8 85 VVL L 25 to 30 20 90
(2) (160 to 200) (66)

MC 79P 5,20 7 20 95 VVL L/M 25 to 30 20 83
(3) (160 to 200) (66)

MC 12 6,00 35 15 175 VVL L/M 25 to 30 20 91
(14) (160 to 200) (66)

MC 689 5,95 25 13 145 VVL L/M 25 to 30 20 89
(10) (160 to 200) (66)

MC 664 4,65 83 27 39 VVL L/M 25 to 30 20 79
(34) (160 to 200) (66)

M 609 (4) 2,00 450 35 38 VL/VVL VVL 12 to 15 35 45
(175) (75 to 100) (115)

M 673 (4) 1,72 1 100 35 26 VVL H 10 to 12 40 5,5
(430) (65 to 75) (131)

M 9426 1,62 1 623 24 16 VVL H 12 to 15 40 9
(75 to 100) (131)

M 685 2,78 360 34 40 VL/VVL L 12 to 15 35 45
(140) (75 to 100) (115)

M 621 3,00 500 34 39 L M 40 40 44
(200) (267) (131)

A
pp

ar
en

t
de

ns
ity

Re
sis

tiv
ity

Co
nta

ct
dr

op

Sh
or

e
H

ar
dn

es
s

Fr
ic

tio
n

Fle
xu

ra
l

str
en

gth

Ma
xim

um
cu

rre
nt

de
ns

ity
Up

pe
r

sp
ee

d
lim

it

Me
tal

co
nte

nt

Bakelite
graphite

Metal
graphite

1-
Agglomerated

2-
Metal

impregnated

Note :
Our main standard grades framed in white.
1) 1 MPa (Megapascal) = 10 daN/cm2 (decanewton/cm2) and 1 kPa (kilopascal) = 10 cN/cm2 (centinewton/cm2).
2) Another designation for LFC 3 = KK1.
3) For silver graphite grades see our publication Silver graphite brushes: Ref. BE 205.
4) Please contact us.

and FRICTION

The limits for current density
and peripheral speed result
from observations on actual
machines in good state of
repair and working under
normal conditions.

Elements Contact drop Friction
Current continu

Current density 10 A/cm2 10 A/cm2

Speed 12.5 m/s 25 m/s
Pressure 18 kPa

Temperature 65-70°C
Brush type radial

Contact drop and friction values are measured in the laboratory
on slotted copper rings under the following conditions.



8

RATIONALIZATION of BRUSH GRADES

An increasing number of industries show a desire to reduce the number of types and grades of brushes which they
now use.

This operation does not impose great difficulties for easy applications, which represent the majority of cases.

In the following table we have grouped the common codings of our brush qualities.

For difficult machines, such rationalization requires a careful study according to the case.

Our technical services are at the disposal of our customers to examine the details of each case. 
In France, please contact Bureau Technique Application phone n° +33 (0)3 22 54 45 20 /45 60 - 
Fax n° +33 (0)3 22 54 46 08. - E.mail : 114463.675@CompuServe.com.

37 subsidiaries founded in 30 countries around the world, are at your disposal for any local technical assistance.

* Please contact us.

GRADE GROUPS OLD DESIGNATIONS NEW DESIGNATIONS
OR GRADES

EGAD - EGA - EG 344 EG 34D
EG - X - 274 - Z - EG 389 EG 389P - EG 396
EG 97 - EG 97B - EG 72 EG 367 - EG 313

ELECTROGRAPHITIC
EG 306 EG 332

GRADES
EG 98B - EG 43 - EG 99 - EG 99B EG 98
EG 5309N - EG 5309D - EG 20N - EG 25 EG 309 - EG 369
EG 48P EG 98P
EG 70 - EG 70D - EG 48 - EG 316 EG 300 ou A 176*
EG 319 EG 319P ou EG 321*

GRAPHITIC
LFC 2 - LFC - LFC 60 - LFC 3BS LFC 501
LFC 76 - LFC 4 - LFC 557 LFC 554*

GRADES
A 107 - A 141 A 176 - A 121 - A 252

CG 50 - CG 2 - M 609 - M 685 - MK 45 CG 651
CG 65 - CG 3371 - CG 653 - CG 6535 CG 665

METALLIC CG 3 - CG 4 - MC 94 MC 79P
GRADES MC - MC 3702 OMC - MC 79P

MC 1 - MC 22 - MC 2 MC 12
MK 75 - MK 75E CG 75

BAKELITE-GRAPHITE BG 62 - BG 417 BG 412 - BG 469
GRADES BG 530 - BG 28 BG 400 - A 104*
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APPLICATIONS of GRADES

In this table of application, machines are classed in coherent groups taking into account the usual operating
conditions of the brushes (current density, peripheral speed and applied brush pressure).

The brush grades shown for each group of machines are those, currently, most used.

The order of the grades given is not necessarily the order of preference for a given application.

Never mix brushes of different grades on any one ring or commutator. (See Technical note STA BE 16-6 for
information on exceptions to this rule).

STATIONARY COMMUTATOR MACHINES

Current
Current type Speed Pressure Grades

density

A/cm2 m/sec. kPa

DIRECT CURRENT
Old machines without interpoles 6 15 18 EG 40P - A 176 - EG 389P - EG 396
Low voltage machines
(all sizes)
Marine T.A. exciters  30 to 50 V 4-8 25 18 LFC 3 - EG 98 - EG 7099 - CG 651
Welding generators  30 to 50 V 0-20 < 20 18 EG 389P - EG 98B - EG 367 - EG 309

EG 396 - EG 313
Industrial machines
(110-750 V)
Motors for general applic. (high speed) 8-12 20-45 18 EG 34D - EG 313 - EG 367 - EG 389P
Exciters hydro T.A. 8-12 < 20 18 EG 34D - EG 7099 - EG 389P - EG 9599
Exciters steam T.A. 8-10 35-50 18 EG 98 - BG 412 - EG 367 - EG 369

EG 9599
Pilot exciters 2-5 < 35 18 EG 34D - EG 389P - BG 412
Amplidynes 4-12 25 18 S-EG 34D - EG 389P
Illgner and Ward Leonard generators 4-12 20-35 18 EG 98 - EG 389P - EG 98P
(all speeds)

S-EG 34D - EG 396 - EG 9599 - EG 7099
Generators and motors for paper mills 4-12 35 18 EG 34D - EG 389P/J - BG 469 - EG 6489

EG 313
Marine generators 4-12 20-35 18 EG 34D - EG 389P - EG 7099 - EG 6732*
Reversing motors 8-20 0-15 18 EG 332 - EG 319P - EG 369 - EG 321

EG 313
Rolling mill motors 8-15 20-35 18 EG 389P - EG 40P - EG 319P - EG 6489

EG 313  EG 321
Mine winder motors 12 25 18 EG 309 - EG 332 - EG 369 - EG 313
Totally enclosed motors 10-12 18 EG 9117 - EG 8067 - EG 7593

ALTERNATING CURRENT
Single phase 8 5-15 18 EG 98 - EG 332 - A 252
and repulsion motors
Three-phase Schrage motors 8-12 5-35 18 BG 412 - BG 469* - BG 400 - EG 367*
Three-phase Schorch motors 10-14 5-35 18 BG 28* - BG 469 - EG 98 - EG 367 

BG 400
Sherbius machines 7-9 30 18 EG 98B - EG 389P - EG 396 - EG 313

LFC 554

* These brushes can be supplied on demand either in sandwich brush (2 parts in same grade) or in dual grade brush (BG/EG) providing the
thickness in the tangential direction “t” exceeds 6 mm.
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Current
Current type Speed Pressure Grades

density

A/cm2 m/sec. kPa

DIRECT CURRENT
Light traction 8-12 40-50 30-40 EG 34D - EG 98 - EG 8285 - EG 7099

EG 365 - EG 9599 - EG 8067 - EG 364 
EG 7823

Heavy traction
Old motors 10-12 < 45 < 35 EG 34D - EG 98B - EG 98P
Modern motors > 12 > 45 35 EG 337** - EG 300 - EG 9117 - EG 365

EG 8067 - EG 9049 - EG 7097 - EG 7045
EG 9041 - EG 6754 - EG 364 - EG 5563

Diesel electric traction
DC generators 10-14 40 25 EG 389 - EG 98/T - EG 300 - EG 7099

EG 8067 - AC 137
Alternators (slip rings) 8-12 < 50 22 EG 34D - EG 389P
Motors 15 45 35 EG 7099 - EG 8067 - EG 7097

EG 6754 - EG 6948
Battery electric vehicule motors
(low voltage)
Stock handling 10-15 10-25 35 EG 40P - A 121 - EG 9599 - C 7307

CG 665 - M 621 - C 7788

RECTIFIED CURRENT
Heavy traction
Modern motors 12-15 50 35 EG 367** - EG 300 - EG 8067

EG 9049 - EG 7097
EG 9041 - EG 6754 - EG 5563 - EG 7823

ALTERNATING CURRENT
Heavy traction 16 2/3 and 50 Hz
Motors 12-16 45 25 EG 367** - EG 8067 - EG 7097 - EG 364

EG 5563 - EG 7823

TRACTION COMMUTATOR MACHINES

** This grade is not recommended when thickness of brushes (or layers) is less than 8 mm.

Ring Current
Current type Speed Pressure Grades

metal density

A/cm2 m/sec. kPa

AXLE GROUNDING Steel-Bronze � � 30 3-8 35-40 MC 689 - MC 12 - MC 79P - MC 664

DIRECT CURRENT
Tinning rolls Bronze 20-30 3 18-40 MC 12 - MC 79P
Synchronous machines 11-13 100 13-18 LFC 554

Grooved 3,000 r.p.m. Steel 6-10 70-80 15-18 LFC 501

or 1,500 r.p.m. Steel-Bronze 8-12 � 40 18 CG 665 - CG 651 (Bronze)

plain EG 34D - EG 389P (Steel)
� 500 r.p.m. Cast iron 6-10 � 20 18 EG 34D - EG 389P

For operation in hydrogen Steel-Bronze 5-8 25 18 EG 34D/J - M 5155

ALTERNATING CURRENT
Asynchronous machines

Open type Steel-Bronze 12-16 15-25 18 CG 665 - CG 651 - EG 34D - EG 389P
Totally enclosed type Steel Cupro-Nickel 6-8 15-25 18 EG 34D - CG 33

Motors with brush lifting device Steel-Bronze 25-30 20-25 18 MC 12 - OMC - MC 79P
High speed asynchronous Bronze 8-10 50 18 EG 389P - EG 34D - M 9426
(pumps, fans)
Synchronous induction machines Bronze 8-12 15-40 18 CG 33 - M 609 - M 673 - M 9426

}

SLIP RING MACHINES
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IMPORTANT REMARKS

STOCK

We hold many brush designs in stock in grades and designs developed in conjunction with machine
constructors. Furthermore these types generally comply with the recommendations of the International
Electrotechnical Commission (I.E.C.).

SETS of DRAWINGS

We are quite willing to draw up for you indices or sets of plans for the types of brushes which are fitted to
your machines. These indices or sets of drawings will facilitate the task of your Service Department in
identifying and ordering spare brushes.

QUESTIONNAIRES

At the end of the present guide (pages 25 and 26) you will find a questionnaire (Ref. BE 5) which meets the
recommendations of the I.E.C. In order to supply you with the brush adapted to each particular application
case, please, send back such a questionnaire duly filled in.
On request we can send separate questionnaires.

MOUNTING

The mounting of brushes has been studied in conjunction with the constructors of machines and brush-holders.
Moreover, they are rational because they follow the technological problems posed by the grades, treatments
and machining - and also because they have been subject to long tests. For this reason we recommend that
designs should not be modified without very good reason. When a modification is made we recommend
that the brush drawings should not be modified without the agreement of our technical services.

FLEXIBLES

Flexibles used for our brushes have the following characteristics:

Diameter (mm) 1.6 1.8 2 2.2 2.5 2.8 3.2 3.6 4 4.5 5 5.6 6.3

Nominal value
of current (A) 15 17 20 24 28 32 38 44 50 60 75 85 100

All these flexibles can be made of tinned wires.

PRINCIPAL PROCESSES for FIXING FLEXIBLES on to BRUSH

Fixing by tamping
Conductive powder pressed
down mechanically into the hole
around the flexible.
This process is suitable for all
grades which are sufficiently
solid to withstand tamping (EG
and CG grades).

Fixing by rivet
Process which is applied for
fragile grades which cannot
sustain tamping, in particular, LFC
grades (soft graphites).
The loop of the cable is
preformed with a tool before
riveting.
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Slots and holes dimensions

screw ø (mm) 2.5 3 4 5 6 8 10

d (mm) 2.8 3.4 4.3 5.2 6.5 8.5 10.5

SHAPES and MAIN DIMENSIONS of BRUSHES

t - a - r DIMENSIONS

Dimensions should be stated in nominal value
and in the following sequence “t” - “a” - “r”
recommended by I.E.C.
The “r” dimension may be approximate.
As metric dimensions and non-decimal system
are both used, i t  is necessar y to ver i fy
particularly for the dimensions “t” and “a”, 
that the brush and brush-holder belong either
to the first or to the second as there is a
possibi l i ty of confusion between cer tain
dimensions in inches and mm's.

Example: 12.5 mm and 1/2 ‘‘ (12,7) - 16 mm and 5/8 ‘‘ (15.87).

COMMUTATOR SLIP RING

BRUSH TOP (USUAL SHAPES)

Plain brush Guiding hole

Bevelled top Rounded top

Grooved top Cantilever top

OUTER SIDE

Non-reversing
chamfer

Guiding
groove

Limit wear
stop hook

CONTACT SURFACE

Bevel Radius Radius + bevel

TERMINAL TYPES - DIMENSIONS

Spade terminal Flag terminal
Double shoe

terminal

Standardized values L (mm)

16 - 20 - 25 - 32 - 40 - 50 - 56 - 63 - 71

80 - 90 - 100 - 112 - 125 - 140 - 160

FLEXIBLE LENGTH
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FITTING and MOUNTING METHODS

Glued rubber shock absorber Hard insulating top (recessed and glued) Riveted metal top plates

Glued rubber shock
absorber and hard

plate

Contact face
with saw cut

Cross grooved
contact face

Sandwich brush*
(2 layers EG)

Glued brush*
1 EG layer
1 BG layer

Ring glued brush*
1/3 EG layer
2/3 CG layer

Rubber shock
absorber and hard
plate (the two plates
are threaded on two

flexibles and not
glued)

Wear limiting
plastic clips

Top plate
for cantilever

pressure device
Brush with

alarm flexible

Brush with removable top
for tinning rolls

Single Split brush

Dust grooves and recesses
(See Technical Note STA BE 16-13)

* See Technical Note STA BE 16-19.

Hard material

Rubber

Rubber
Hard material Reinforced

steel plate Alarm flexible

Insulating layer Glueing Glueing
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FITTINGS for DIVIDED BRUSHES

METAL TOPS

Metal top fittings are the oldest and the most popular. 
These fittings are always used on uni-directional machines, 
but are not so satisfactory on reversing machines because

the mechanical stability of the brush is better for one direction
of rotation than the other.

On uni-directional machine the brush should be placed
in its box in order that the half-brush with metal top should

be in trailing position.

The rubber pad inserted or glued on the half-brush 
without metal top appreciably improves the mechanical

stability of these fittings (fig. 3 and 4).

GLUED RUBBER BRIDGE

This fitting is symmetric and convenient for both directions 
of rotation but the pressure is located at the contact of finger.

Furthermore the high friction coefficient of the rubber 
does not improve the sliding of the finger on the top 

following the brush wear.

WEDGE DEVICE with RUBBER
PAD and SILESS HARD TOP

This design combines the
advantages of an elastomer
rubber top with the spreading
action of a 120° bridge piece.
It allows the flexible to be
tamped directly into each wafer
and is generally used on
machines subject to frequent
reversal.

RUBBER PAD and HARD TOP PLATE

Directly located on the brush the rubber sheet is under
a non-metallic and hard material top.

Threaded on flexibles these 2 pieces are thus kept
in position and can be glued each other 

and on the brush (fig. 9 and 10) or unglued (fig. 8).

When the 2 tops are glued together and on the brush
with elastomer rubber, the fitting is named SILESS (fig. 11).

SILESS I - monoblock shock absorber
SILESS II - divided shock absorber

The division of rubber pad (SILESS II) increases the relative
mobility of each part and particularly this advantage 

is to be kept in mind on reversing motors
Note : According to the pressure finger shape the hard 
top can be arounded (fig. 12) or grooved (fig. 13).

Rubber pad
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The BRUSH on the MACHINE

The brush has an essential function in the operation of an electrical machine, and in order to accurately fulfil
its purpose it must have a certain mechanical “comfort”, adequate current load and ambient conditions.

In the short study which follows, we examine the main “sensitive points” of a brush, which may be grouped
under three headings:
Mechanical, electrical and chemical aspects.

In passing, we shall quote the Technical Note Numbers (STA) which treat the subject more fully. (Technical
Notes will be supplied on request).

MECHANICAL ASPECTS

Friction cœfficient
The friction cœfficient f is the relationship between
the tangential force T due to
the friction and the reaction N.

Tf =
N

The force N is equal to the force P exercised by the spring in the case of the radial brush, but is less when
the brushes are inclined (Technical Note STA BE 16-7).

The friction does not have a fixed value. It is an outcome of many factors dependent on the grade of the
brush, the speed, the load, the state of the commutator and the ambient conditions.

It is not, therefore, possible to give a precise value for f for a certain grade of brush, but solely an estimate of
magnitude, which, however, is enough for most machine calculations (Technical Note STA BE 16-8).

Conditions of the ring and commutator surfaces
Commutators and rings should have a surface which is neither too smooth nor too rough (Technical Note 
STA BE 16-1), and when necessary, should be trued up so that the out of round is confined within accepted
limits (Technical Note STA BE 16-16).

For commutators, faulty mica recessing is often responsible for serious disturbances, and this should be
carefully verified to ensure sufficient depth of milling, and no slivers along the bar edges. The edges of the
bars should be chamfered (Technical Notes STA BE 16-3 and BE 16-31 and figures L6 and T16).

On rings, especially those with a high peripheral speed, there is generally a helical groove to improve the
stability of the brush and to prevent the phenomenon of “glazing”. In order to prevent rapid wear of the
brush, it is important to chamfer the edges of this groove (Technical Note STA BE 16-3).

Vibrations
All vibration impairs the contact between brush and commutator.

It may have at its origin:
– bad balance, defective bearings, bad alignment (Technical Note STA BE 16-34) and external equipment

to the machine itself (gearing, coupling and driven or driving equipment);
– a commutator in a bad condition or deformed (Technical Note STA BE 16-26);
– very high or very variable friction dependent upon unadapted brush grade, polluted atmosphere, condition

of the skin and under-loading of the machine.

The vibratory system constituted by the brush, the spring and the brush holder with its support, can enter into
resonance; this is generally followed by serious deterioration of the brush and even also of the brush holder.

These incidents may be minimised if not eliminated by the choice of brush with a different shore hardness
(Technical Note STA BE 16-14), a bevelled contact brush, trailing or reaction (Technical Note STA BE 16-7), a
brush with a rubber or elastomer shock absorber (see page 12 “Mounting” and Technical Note STA BE 16-2),
a split brush (Technical Note STA BE 16-49) a grade better adapted to the operating requirements or to the
ambient atmosphere (Technical Note STA BE 16-22).


