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To all whom it may concern: C

Be it known that I, Cars B. AvuEL, a citi-
zen of the United States, and a resident of
Wilkinsburg, in the county of Allegheny
and State of Pennsylvania, have invented a
new and useful Improvement in Brushes for
Dynamo-Electric Machines and Methods of
Attaching Conductors Thereto, of which the
following is a specification.

My invention relates to brushes for dy-
namo-electric machines and to methods of
attaching conductors thereto. o

One of the objects of my invention 1s to
provide a device of the above-indicated
character having a flexible conductor or pig-
tail intimately secured to the brush member
in such manner that a particularly eflicient
electrical contact is obtained between the
conductor and the brush member, whereby
losses of energy incident to high contact re-
sistance are obviated and undue heating is
prevented. )

Axnother object of my invention is to pro-
vide a simple and effective method of secur-
ing flexible conductors to the brush mem-
bers which may be readily practised with
considerable economy and which produces
results heretofore unattained.

Another object of my invention is to con-
nect the flexible conductor to the brush
member by means of a rivet or rivets of
material like that of the conductor, said
parts being fused or welded together to
form a unitary member of homogeneous
material of high electrical conductivity.

My invention may best be understood by
reference to the accompanying drawing in
which— )

Figure 1 is a view, partially in section
and partially in front elevation, of a device
embodying my invention, the component
parts thereof being shown in their initial
positions, Fig. 2 is a view similar to Fig. 1
and embodying a modification of the de-
vice shown therein, and Fig. 8 is a plan
view, partially  in section, of the parts
shown in Fig. 2. Fig. 4 is a view, similar
to Figs. 1 and 2, of a completed device
showing the positions of the various parts
after the operation has been completed, and
Fig. 5 is a view, in side elevation, of the de-
vice shown in Fig. 2. Figs. 6 and 7 are, re-
spectively, views similar to Figs. 1 and 5,

of a device embodying another modified
form of my invention, and Fig. 8 is a par-
tially diagrammatic view of apparatus and
circuit connections which may be employed
in practising my invention.

Referring particularly to Fig. 8, a gener-
ator 1 or other suitable source of energy is
adapted to deliver energy to a plurality of
electrodes 2 and 3 through conductors 4 and

‘5 and an adjustable resistor 6 or other well-

known means for effecting chariges in the
ctreuit conditions. The electrode 3 is adapt-
ed to project through an opening 7 in a sup-
porting bed-plate or table 8, preferably of
insulating material, such as slate or the like,
and the said electrode 8 is secured in posi-
tion by means of a bracket member 9. The
upper end 10 of the electrode 3 is disposed
in the plane of the upper surface 11 of the
supporting plate or table 8, for a purpose to
be hereinafter set forth. The electrode 2 is
secured to, and insulated from, an adjustable
member 12 which is supported in position by
means of a suitable bracket 13. The member
12 is provided with a plurality of teeth 14
which are adapted to codperate with the
teeth of a pinion 14® that is mechanically
associated with a hand-wheel 15 or other
suitable device by means of which the elec-
trode 2 may be raised or lowered in position.

Reference may now be had to Figs. 1, 4
and 5 in which a device is shown comprising
a brush member 18 of carbon, graphite or
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other similar material, a pair of rivets 17 .

and 18, and a flexible conductor 19. The
brush member 16 is provided with a lateral
opening 20 which is preferably located near
the upper end thereof and embodies en-
larged end recesses 21. The rivets 17 and
18 are of like construction and are prefer-
ably made of copper or other material of high
electrical conductivity, although I do not
wish to be restricted in this respect. Each
of the rivets 17 and 18 is provided with an
enlarged head 22 which is'adapted to be dis-
posed in the recesses 21, hereinbefore men-
tioned. The flexible conductor 19 prefer-
ably constitutes twisted or braided copper
threads or strands, such as are commonly
employed as pig-tails for brushes of this
character, although other forms of conduc-

tors may be employed.

In practising my invention, the rivets 17
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-agency of the hand wheel 15. T
rivets 17 and 18 and the conductor 19 are

and 18 are severally disposed in the opposite
énds of the opening 20 after which one end
of the conductor 19 is inserted longitudi-
nally into the central portion of the opening
20 so that it is interposed betweem the ad-
jacent flat ends 24 of the rivets 17 and 18, as
shown clearly in Fig. I. Having assembled
the component parts of the device in the
manner hereinbefore described, the device
is placed upon the supporting bed plate 8
of the apparatus shown in Fig. 8 in such
manner that the head 22 of one of the rivets
18 rests upon the upper end 10 of the elec-
trode 3 after which the electrode 2 is brought
into codperative engagement with the head
22 of the upper rivet 17 by means of the
hand wheel 15 and rack-and-pinion connec-
tion already set forth. Assuming the parts
in the positions shown in Fig. 8, the desired

amount of current is supplied thereto from

the generator 1 through the adjustable re-
sistor 6, and, at the same time, pressure is
exerted upon the rivets 17 and 18 and the
interposed flexible conductor 19 through the
Thus, the

electrically welded together through the ap-
plication of heat and pressure in a well-
known manner.
upper rivet 17 is forced downwardly into in-
timate engagement with the brush member
16 so that the head 22 thereof is pressed
into the upper recess 21. It will also be un-
derstood that the rivets 17 and 18 and the
conductor 19 are fused together to form s
unitary member of homogeneous material
having high electrical conductivity, whereby
the conductor 19 is intimately secured or at-
tached to the brush member 16 in such man-
ner that comparatively no losses of energy
result by reason of poor electrical conduc-
tivity or contact.

Although I consider the apparatus here-
inbefore described as particularly applicable
for the purposes intended, it is obvious that
my invention is not limited specifically to
electric welding, as any other means of se-
curing the same result may be employed.

Referring to Figs. 2 and 3, the device
shown is similar, in structure and arrange-
ment of parts, to that already described and

- differs only in that the adjacent ends 24 are
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severally provided with notches or recesses
25 to receive the end of the flexible conduc-
tor 19, as is clearly shown in Fig. 3.
Referring now to Figs. 6 and 7, the brush
member 16 is provided with an opening 20

"having a countersunk recess 21* at one end

and an enlarged recessed portion 21° at its
opposite end. - A suitable rivet 17%, having
a head 22* adapted to conform to the coun-
tersunk recess 212, is inserted into the open-
ing 20,the end 242 thereof projecting slightly
beyond the inner surface 26 of the recess 21°.
The lower end 23 of the conductor 19 is in-

During this operation, the’

1,210,020

serted in the recess 21° and is wrapped
around the projecting end 24* of the rivet
173 in intimate contact therewith. A disk
27 of suitable material, preferably like that
of the rivet 172, is then disposed against the
end 24* of said rivet, and the brush-16 with
its associated parts is then placed in posi-
tion upon the welding. apparatus alread
shown and described, and the disk 27, rivet
17* and conductor 19 are electrically welded
or fused together, as will be readily under-
stood. . :

- Although I have shown and described a
structure embodying specific details and ar-
rahgement and location of parts, as well as
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having set forth a method embodying a .

specific series of operations, it is evident
that many variations may be effected in the
resulting product and in the mode of pro-
cedure without departing from the spirit
and scope of my invention, and I desire that
only such limitations shall be imposed as are
indicated in the appended claims.

I claim as my invention:

I. A method of attaching a conductor to
a dynamo-electric machine brush having an
opening therethrough which consists in in-
serting metallic members into the opposite
ends of said opening, interposing a portion
of said condictor between the adjacent ends
of said metallic members, and uniting said
parts by means of heat and pressure.

2. A method of attaching a conductor to
a dynamo-electric machine brush having an
opening therethrough which consisés in in-
serting metallic members into the opposite
ends of said opening, placing a portion of
said conductor in contact with at least one
of said metallic members, and fusing said
parts together to form a homogeneous mass
of high electrical conductivity.

3. A method of attaching a conductor to
a dynamo-electric machine brush having an
opening therethrough which consists in in-
serting metallic rivets into the opposite ends
of said opening, placing a portion of said
conductor in contact with said rivets, and
welding said parts together to form a uni-
tary homogeneous structure.

4. A method of attaching a flexible cop-
per conductor to a carbon brush having an
opening therethrough, which consists in in-
serting copper rivets into the opposite ends
of said opening in abutting relation, inter-
posing a portion of said flexible conductor
between the adjacent ends of said rivets,
and welding said parts together by the ap-
plication of heat and pressure to form a
homogeneous mass of high electrical con-
ductivity.

5. A brush for dynamo-electric machines
comprising a main body member having a
lateral opening therethrough, metallic riv-
ets of good conducting material respectively
having an enlarged portion in engagement

85

90

95

100

105

110

115

120

12

130




13

1,210,039

with said body member and other portions
thereof disposed in said opening, and a
flexible conductor of similar material pro-
jecting longitudinally into said body mem-
ber and united to said rivets at their adja-
cent ends to form a homogeneous body of
high electrical conductivity.

6. A method of attaching a flexible con-
ductor to a dynamo-electric machine brush
having a plurality of communicating open-
ings therein which consists in inserting
metallic members having grooved ends into

the opposite ends of one of said openings,

inserting a portion of said conductor into

the other opening and into engagement with
the grooved ends of said metallic members,
and intimately uniting said parts by the ap-
plication of heat a.ng pressure to form a
homogeneous mass of high electrical con-

- ductivity.

In testimony whereof, I have hereunto
subscribed my name this 21st day of Sept.,
1912.

CARL B. AUEL.

Witnesses :
A. B. KagHin,
B. B. Hixgss.
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