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To all, whon, it Tru?tly conce77: 
Be it known that I, KARL F. ELERs, a sub 

ject of the King of Sweden and Norway, and 
a resident of Pittsburg, in the county of Al 

5 legheny and State of Pennsylvania, have in 
vented a new and useful Improvement in Col 
lector-Rings and Brush-Holders, of which the 
following is a specification. 
My invention relates to brush-holder col 

Io lector-rings for electrical machines; and it has 
special reference to apparatus of this charac 
ter which is applied to railway-motors or other 
Small machines in which the available space 
therefor is limited. 
The peripheral space occupied by the brush 

holders of railway-motors of the direct-cur 
rent type has not hitherto been such as to pre 
Sent a serious problem, because of the small 
number of brush-holders and the consequent 

2O simplicity of the collector-rings. In the con 
struction of single-phase alternating-current 
motors, however, it is desirable to have a 
larger number of poles than is common in di 
rect-current motors, and more brushes are 

25 therefore necessary, since one brush per pole 
is required when cross connections are not 
used and at least one brush per pair of poles 
in any case. With a large number of poles 
the cross connections become complicated and 

3o are for that reason objectionable. Hence it 
has become necessary to reduce to a minimum 
the peripheral space occupied by the brushes 
and to employ collector-rings that are com 
plicated as compared with those of direct-cur 

35 rent machines. 
The principal object of my invention is to 

provide brush-holder collector-rings for elec 
trical machines having a relatively large num 
ber of brushes which shall occupy a minimum 

4o amount of space and at the same time bese 
curely and adjustably supported and effect 
ively insulated. 
My invention is illustrated in the accom 

panying drawings, in which 
Figure 1 is a front elevation of the collector 

rings and the end bracket which supports 

15 

45 

portion of the structure being broken away 
in order to show the fastening devices for the 
rocker arms. Fig. 2 is a view in section 
through the collector - rings and the end 
bracket on the line A B of Fig. 1, the com 
mutator-cylinder being shown in elevation. 
Fig. 3 is a view in section through the motor 
end bracket and collector-rings on line CD of 
Fig. 1 and showing also in plan a brush 
holder as it appears when fastened to its col 
lector-ring. Fig. 4 is a view in end elevation 
of the brush-holder shown in Fig. 3. 
As shown in Figs. 1 and 2, the collector-rings 

1 and 2 are supported by an end bracket 3, the 
inner face of which is provided with a later 
ally-projecting ring 4. The inner diameter 
of the ring 4 is approximately the same as the 
outer diameter of an annular plate 5, upon 
which the collector-rings 1 and 2 are mounted, 
and said ring 4 serves as a circular guide for 
said plate 5. Another annular ring 6, the 
outer diameter of which is substantially the 
same as the outer diameter of the ring 4 and 
the inner diameter of which is somewhat less 
than the outer diameter of the annular plate 
5, serves to retain the plate 5 in position, said 
retaining-ring 6 being secured to the annular 
ring 4 by means of tap-bolts 7. 
The collector-rings 1 and 2 are secured con 

centrically to one face of the annular plate 5 
by means of bolts 8, an annular sheet of insu 
lating material 9 being interposed between 
said parts. The bolts 8, which secure the col 
lector-rings 1 and 2 to the annular plate 5, are 
surrounded by bushings 10, of insulating ma 
terial, and fiber washers 11 are placed between 
the heads of the bolts 8 and the plate 5. Simi 
lar washers 11" are placed between the nuts 
15 and the collector-rings 1 and 2. The bolts 
8 have thin flat heads 12 in order that they 
may be accommodated in the narrow space 13 
between the ring 3 and the plate 5. Since 
there is no ready access to the heads 12 of the 
bolts 8 when the annular plate 5 is mounted 
on the end bracket 3, the threaded ends of 
said bolts are extended and made square, as 

them, the brushes being removed and a small indicated at 14, in order that a wrench may 
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be applied thereto for holding the bolt sta 
tionary when it is desired to adjust the nut 
15. At the points where the bolts 8 pass 
through the collector-rings are provided with 
strengthening-bosses 16. The said rings are 
also provided with raised parallel guides 17, 
upon which the brush-holder brackets 18 are 
mounted, and with suitable seats 19 for the 
attachment of the leads. 
The correct positions of the brushes having 

Once been determined, the annular plate 5 is 
clamped in position by means of a set-screw 
21, which is provided with a lock-nut 22. A 
suitable portion of the annular ring 4 is cut 
away, and a clamp-block 23, of harder mate 
rial, is inserted to fill the space, a bridging 
piece 24 being fastened to the ring by means 
of Screws 25 and having a screw-threaded hole 
above the block 23 to receive the set-screw 21. 
A hole 26 is also drilled through the annular 
ring 4 and a suitable distance into the edge of 
the annular plate 5, and a pin 27 is inserted 
in Said hole and is retained in position by a 
Spring 28, which is inclosed in a box 28". The 
object of this device is to insure the bringing 
back of the brushes to their proper and pre 
viously-determined positions after they have 
Once been moved. 
The brush-holder brackets 18 are fastened, 

by means of tap-bolts 29, directly to the guides 
17 on the collector-rings 1 and 2, adjustment 
in a radial direction being permitted by slots 
30 in the brackets, through which the bolts 29 
l)aSS. 
The brush 31, springs 32, and the various 

Supporting, guiding, and adjusting devices for 
the Said parts which are shown in the draw 
ings are not of my invention, and I therefore 
deem a detailed description of the said parts 
unnecessary. 

It will be understood from the drawings and 
the foregoing description that I have provided 
brush-holder collector-rings for electrical ma 
chines which occupy a minimum amount of 
Space and are so constructed as to occupy the 
space which is most available and are pro 
vided with brush-holders which are easily ad 
justed and are so disposed that an exception 
ally large number of them may be distributed 
around the periphery of the commutator. 
By supporting the brush-holders directly 

from the collector-rings on which they may 
slide I am enabled to employ a small number 
of parts and the brush-holder may be removed 
from the motor without disturbing connec 
tions or other parts. 

I do not wish my invention limited to the 
number of brush-holders shown and described 
or to the minor details, which obviously may 
be varied considerably within limits without 
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departing from the reasonable scope of said 
invention. 

I claim as my invention 
1. In an electrical machine, the combination 

with a plurality of concentric collector-rings 
each adapted to support a plurality of brushes, 
of a circumferentially-adjustable, annular 
plate to which said collector - rings are at 
tached. 

2. In an electrical machine, the combination 
with a plurality of concentric collector-rings 
each adapted to support a plurality of brushes, 
of a circumferentially - adjustable, annular 
plate to which said collector-rings are clamped 
and means for locking said plate in any posi 
tion to which it may be adjusted. 

3. In an electrical machine, the combination 
with a plurality of concentric collector-rings 
each adapted to support a plurality of brushes, 
of a circumferentially - adjustable, annular 
plate to one face of which said collector-rings 
are clamped and from which they are insulated, 
means for clamping said plate in any position 
to which it may be adjusted and means for 
locking the plate in an invariable position for 
service. 

4. In an electrical machine, the combination 
with a plurality of concentric collector-rings 
each adapted to supporta plurality of brushes, 
of an annular supporting-plate, a bracket in 
which said plate is adjustably mounted and 
means for locking said plate in Operative po 
sition. 

5. In an electrical machine, the combination 
with a plurality of concentric collector-rings 
each adapted to support a plurality of brushes, 
of an annular supporting-plate to which said 
collector-rings are clamped and from which 
they are insulated, a bracket having an annu 
lar seat for said plate, means for clamping the 
plate in any position to which it may be cir 
cumferentially adjusted and means for lock 
ing it in an invariable position for operation. 

6. In an electrical machine, the combination 
with a commutator-cylinder, of a plurality of 
concentric collector-rings the axes of which 
are coincident with that of the commutator 
cylinder, a circumferentially-adjustable, an 
nular plate to which said collector-rings are 
clamped, a bracket upon which said plate is 
supported and means for locking said plate in 
its operative position. 

In testimony whereof I have hereuinto sub 
scribed my name this 15th day of September, 
1903. 

KARL F. ELERS. 
Witnesses: 

BIRNEY HINES, 
J. C. MORSE. 
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