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7 Claims. (CL 310—2490)

This invention relates to electric brush gear for hold-
ing several brushes in engagement with a rotating contact
surface, such as a slip ring or commutator, for electrical
connection thereof and aims at providing an improved
construction which allows to disengage and reengage the
brushes and contact surface without necessitating an in-
terruption in the movement of the contact surface.

The invention is particularly advantageous where the
gear is nsed with a plurality of parallel connected brush
groups which are each held by a separate brush group
carrier, on an exciter machine for a large generator for

_instance. In such an arrangement the invention makes
it possible fo replace individual brushes without discon-
tinuing the operation of the machine, which may be
alive during the brush removal and replacement.

This is achieved by the present invention which resides
in an electric brush gear for holding a plurality of brushes
in engagement with a rotating contact surface comprising
a number of carrier members bolding brush boxes, sep-
arate guiding and biasing means acting to secure correct
engagement with the rotating contact surface, for each
brush, also 2 portable key member having a handle that
is electrically insulated, each brush and associated brush
box being adapted for releasable engagement with, and

- thereby interconnection through, said key member, said

. interconnection serving to define a location of the brush

- relative to the brush box such that with the brush box

' in its normal position relative to the rotating contact sur-
face, the brush is held out of engagement with said
contact surface until the said key member is released
to allow normal operational engagement under pressure
to be caused between the brush and rotating contact sur-
face through the said biasing means.

Conveniently the brush box is constructed to allow
brush displacement under the biasing force towards the
retating surface as the brush surface is worn away dur-
ing operation, and includes a means for stopping this
movement after a predetermined amonnt of wear.

In a preferred embodiment the cross-sections of the
brush in planes perpendicular to the brush movement are
of similar shape, such as rectangular, and two such

- brushes are guided in channels of the brush box. Each
brush is provided with a tongue projecting from the
brush surface and the partition wall between the two
channels is recessed so as to receive the tongues of both
brushes which
and to stop the brush displacement towards the rotating
surface when the said tongues engage the bottom of the
TECEss.

The outer walls of the brush box and the brushes can
be provided with aligned apertures or slots, and holes
respectively to receive one arm of g key member for
holding the brushes in retracted position within the box,
another arm of said member being inclined to the first
arm and carrying an insulated handle,

More details will become apparent from the following
description referring to the accompanying drawings which
show by way of example preferred embodiments of the
invention, and in which:

FIG. 1 illustrates a brush gear embodying the invention
the brush carrier being supported by a brush rocker ring
for instance;
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FIGS. 2 and 3 are two views taken at right angles to
each other of the brush carrier, also showing a pair of
brushes held retracted within the brush box by a key
member, and means for exerting upon each brush a bias-
ing force which tends to move the brush towards the
rotating contact surface;

FIGS. 4, 5 and 6 are front, side and top views of a
brush suitable to be used in a gear according to the in-
vention;

FIG. 7 shows the brush box of FIG. 1 in a section
taken along a plane perpendicular to the cylindrical ro-
tating contact surface of FIG. 1; and

FIGS. 8, 9 and 10 show sections through the three
parallel walls of the brush box taken along lines AA,
BB, CC of FIG. 7.

Referring to FIG. 1 a cylindrical rotating contact sur-
face is indicated at RCS. For holding brushes CB1,
CB2 in engagement with the surface RCS and guiding
the brushes a carrier member CM has detachably con-
nected thereto a brush box BB. A key member XM
is shown in dash dot lines only to indicate that as long
as it is in the inserted position the brushes are retracted
and cannot contact the surface RCS. The member KM
is preferably of angular shape, so that when one arm Al
is inserted through aligned holes in the brushes and three
parallel walls of the brush box its other arm A2 which
has a handle HA of insulating material at the end, ex-
tends substantially radially with respect to the surface
RCS.

A handle CHA of insulating material is detachably
connected to the carrier member CM such as by screw
threads STH, and terminals TE are provided on a vro-
jection PR at the top of the carrier member CM to allow
the connection of pig-tail conductors of the brushes shown
in FIG. 2,

The carrier member CM is secured to a bracket BRA
by means of a fixed screw stud FB, and an anti-vibration
nut NU, a guiding means being provided by projections
of the backplate of the carrier member engaging grooves
in the bracket, and the bracket is slotted for the stud FB
to allow adjustment of the carrier member in relation of
the bracket as determined by an adjustable stop means
ASM. Some constructional details relating to the con-
nection and positioning of the carrier member relative
to the bracket and preferably used in conjunction with
the present invention are described in greater detail in
the specification of our co-pending patent application No.
769,738. In the embodiment shown the bracket BRA is
insulatedly secured to a rocker ring RRG of a dynamo-
electric machine, which may be of a convenient construc-
tion and provided with means (a0t shown) for angularly
displacing the rocker ring as required for conventional
regulation. It will be understood that two or more
brackets BRA each carrying two or more carrier mem-
bers CM for groups of brushes CB which are electrically
conneoted and insulated as required can be secured to a
common support which may or may not comprise a
rocker ring,

Referring more particularly to FIGS. 2 and 3 it will
be seen that the brushes CB1, CB2 are guided in chan-
nels CHI, CH2 of the brush box BB, and pig-tail con-
nectors PGTL, PGT2 are provided for connecting the
brushes CB1, CBZ to a common terminal TE on the car-
rier member CM., For biasing the brushes individually
into contact with the rotating contact surface there are
provided coiled tension springs BSL, BS2 one end of
which is fastened to a holding member HM1, EM2 the
Dposition of which in relation to the carrier member CM
can be adjusted as by screw threads STH1 in order 1o
vary the biasing forces exerted by the springs B3%, BS2.
The biasing force is transmitted to each one of the
brushes CB1, CB2 via link members LM1, LM2, crank
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tevers CL3, CL2, and curved blade springs BL1, BL2.
As can be seen from FIG. 3 the free ends of the blade
springs are cranked towards the centre plane of brush
box BB so that the biasing forces are exerted upon the
centre portions of the upper ends of the brushes. As in-
dicated in FIG. 3 by dotted biasing springs BSY, BSY/,
one, or if desired more brush pairs biased by such springs
can be provided as additional brush groups, guided in
similar brush boxes which are secured to the same car-
rier member CM.

In a preferred embodiment the brushes are of carbon-
aceous material and of rectangular cross-section as shown
in FIG8. 4, 5 and 6. The lower contact surface ES of
each brush is inclined in this case at an angle of 53° to
the long brush surface and the axis of each channel CHI,
CH2 (shown on FIG. 7) must be inclined to ensure that
the Tower brush ends engage the rotating contact surface
alopg tangents. Such inclination is advantageous if the
brush gear is used on high speed machines, such as the
exciter machine mentioned before. In order to prevent
jamming or damage of the inclined brushes means must
be provided to emsure that the brush boxes are fastened
in their operational position before the brushes engage
the contact surface. This is achieved if the key mem-

or KM is inserted into an aperiure AP in each brush,

the axis of which is substantially parallel to the end sur-
face BS of the brush, and is held in slots SL1, SL3 of the
brush box, as wilt be seen {rom FIGS, 7 to 10 iilustrating
in greater detail the thres parallel walls W1, W2, W3 of
she brush box. The outer walis W1, W3 are of similar
shape and provided each with a slot SL1, SL3. The inner
wall W2 forms the partition between the channels CHi,
CH% and is provided with a recess RE extending from
the upper edge towards the 1ower end of the wall W2 so
that the bottom of the recess RE is nearer the lower end
of the brush box than the bottom of glots 5LY, SL3.

The srim Al of the key member KM when extending
throagh the apertures AP of the two brushes CB1, CB2
rests on the bottom of the slots $1.1, SL3 to hold the
brushes reiracted inside the brush box. Each brush has
a lateral tongue TO (FIGS. 5 and 6) which extends into
the recess RE, the tongues of the two brushes being offset
so that they are positioned one by the side of the other
in the recess RE when the brushes are inserted into the
channels of the brush box.

Tt wilt be understood that when the brushes are held
retracted by the key member the fongues are near the
upper end of the recess RE and that when they are 1¢-
leased and the tongues arrive at the bottom end of the
yecess RE, due to contact wear of the Lrush ends, 1o
further such wear nor displacement of the brushes is pos-

force exerted by springs BS&1, BS2.

sible under the biasing 1
VWhen replacement of a brush is required the nut NU

of the fastening stud FB is loosened, using an insulated
spanner, and the carrier member CM with its brush box
and brushes is removed by means of the insulated handle
CHA without necessitating interruption of the rotation
of the contact surface RCS. In this operation the tongues
TO may fall with the brush to engage the bottom of the
recess RE but prevent the brushes from falling out of the
brush boxes. After brush replacernents have been in-
serted into the brush box and retained in their retracted
position by means of the key member KM the carrier
member is restored and secured in its operational posi-
tion. When the key member KM is removed the brushes
are allowed to engage the rotating contact surface under
the contact pressure determined by the biasing means,
without danger to the brushes.

While preferred  embodiments of the invention have
been described it will be understood - that constructional
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4 .
details can be varied without departing from this inven-
tion.

What I claim is: :

1. An electric brush gear for holding a brush in con-
tact with a rotating cylindrical contact surface, a station-
ary bracket in a fized position relative to the axis of said
surface, a carrier member detachably connected to sald
bracket, a brush box secured to the carrier member, -and
a brush, said box having means for slidably mounting
said brush to guide it towards the said cylindrical contact
surface, said brush having a hole, opposite ‘walls of said
box having recesses with a common axis which is parallel
to the axis of the brush-hole, a removable key member
having a cross-section fitting the cross sections of the
said hole and recesses, and the relative positions of said
hole and recesses being selected relative to the lengths of
the brush and brush box to retain the brush out of con-
iact with the said cylindrical surface when the key mem-
ber is inserted through the hole and recesses and the car-
rier member is connected in a specific position on the
bracket.

2. A brush gear as recited in claim 1, wherein the
brush comprises a carbonacecus core with front and rear
walls of metal, and aligned apertures are provided in said
walls and core.

3. A brush gear as recited in claim 2, whersin one of
caid walis has a tongue projecting at right-angles there-
from fo engage a portion of the brush box whereby to
limit the movement of the brush through the brush box.

4. A brush gear as recited in claim 1, wherein the box
has a partition wail forming with one and the other of
two opposite walls of the box two compartments for hold-
ing therein two: parailel brushes.

5. A brush gear as recited in claim 4, wherein said
partition wall has a recess in ite top end, and brushes in
the two compartmenis have tongues projecting at right
angles to the axis of the rotating surface and positioned
for engaging the bottom of the said recess to limit brush
raovement toward said rotating surface.

6. An electric brush gear for hclding a plurality of
brushes in engagement with a rotating contact surface

comprising a support that is slidably shiftable toward and

away from said rotating surface, a brush box mounied on
said support, at least two brushes mounted in said brush
box for sliding displacement toward and away from said
rotating surface, resilient means biasing said brushes to-
ward said rotating surface, and mzans providing laterally
aligned apertures in the walls of said box and in said
brushes, whereby a key inserted through said apertures
will hold the brushes in outwardly displaced position until
said support with the brushes thereon is shifted to locate
the brush box operatively adjacent said rotating surface
and then when the key is removed from said apertures
permitting said resilient means to displace said brushes
into contact with said rotating surface.

7. In the electric brush gear defined in claim 6, said
brush box having internal wall means recessed toward
said brushes, and each brush has.a projection extending
into said internal wall recession,
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