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UNITED STATES PATENT OFFICE. 
HENRY G. REIST, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAL ELECTRIC COM 

PANY, A CORPORATION OF NEW YORK. 

DYNAMO-ELECTRIC MACHINE. . 

To all whom it may concern: 
Be it known that I, HENRY G. REIST, a 

citizen of the United States, residing at 
Schenectady, in the county of Schenectady 
and State of New York; have invented cer 
tain new and useful Improvements in Dyna 
mo-Electric Machines, of which the following 
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is a specification. . w 
The object of my present invention is to 

improve the construction and arrangement 
of collector-rings of dynamo-electric ma 
chines. . 

. The collector ring construction which I 
have invented is peculiarly adapted for use 
in machines such as induction motors where 
it is desirable, at certain stages in the opera 
tion of the machine, to have the collector 
rings and coöperating brushes connected in 
separate circuits, and at other stages in the 
operation of the machine to have the collec 
torrings short-circuited together. 
My present invention also comprises cer 

tain novel features of construction and ar 
rangement of the short-circuiting means for 
the collector-rings and the brushes copnect 
ing the collector-rings in separate circuits. 
In this connection I have devised a certain 
novel short-circuiting device and have inter 
locked the short-circuiting device with the 
brushes connecting the collector-rings in 
separate circuits so that the brushes cannot 
be removed from the position of operative 
engagement with the collector-rings except 
when the collector-rings are short-circuited, 
thus doing away with the liability of having 
the surface of the collector-rings or brushes 
injured by sparking. 
The features of novelty which characterize 

my invention are pointed out with par 
ticularity in the claims annexed to and form 
ing a part of this specification. For a better 

invention, however, 
reference may be had to the accompanying 
drawings and description in which I have 
illustrated and described one of the forms 
in which my invention may be embodied. 

I. Of the drawings, Figure is a sectional ele 

50 

vation on the line 1 1 of Fig.2 showing a con 
struction embodying my invention; Fig. 2 is 
a plan view of the assembled collector-rings; 
Fig. 3 is a plan view of the short-circuiting de 
vice; Fig. 4 is an elevation showing a detail of 
the short-circuiting device; Fig. 5 is a plan 
view of the construction shown in Fig. 1: Fig. 

Specification of Letters Patent. 
Application filed arch 1, 

Patented oct. 18, 1908. 
1905, serial No. 247,850. 
rangements of the particular machine to 
which my invention is shown as applied; and 
Fig. 7 is an elevation with parts broken 
away and insection showing the construction 
of certain details. 

In the drawings, 1 represents the vertical 
shaft of an induction motor, to the upper end 
of which collector rings are secured by means 
of which, and the coöperating brushes, etc., 

of the machine. To the upper end of th: 
shaft 1 an annular member 2 is secured by 
bolts 3 tapped into the end of the shaft and 
extending parallel thereto. 
studs or posts 4 project upward from the up. 
per side of the member 2 to which they are 
preferably integrally connected. Each of the 
posts 4 has a threaded opening formed in its 

:: 

resistances may be inserted in the circuits of , 
the rotor windings to facilitate the starting . 

Four similar 

PE into which is secured the lower end 
O a studbolt 5 which extends parallel to the 
shaft 1. Each post 4 is also formed with an 
inwardly-extending projection 6, the purpose 
of which will be hereinafter described. 
Three collector rings, 7, 8 and 9, are placed 

on the bolts 5. The collector rings 7 and ) 
are counterparts. Eachi comprises an in 
ternal annular portion 10 and an outer annul 
lar portion 11. The annular portions 10 and 
11 of each ring are connected E. four radially 
extending arms 12. The arms 12 are formed 
with holes to receive the supporting bolts 5. 
In the collector-rings 7 and 9 the outer ends 
of the arms 12 are bent so that the annular 
portion 11 of each ring is not in the same 
plane with the bodies of the arms 12 and the 
annular portion 10 of the same collector 
ring. In assembling the collector-rings the 
collector-rings 7 and 9 are reversed with re 
tion 11 of the collector-ring 7 is below itsan 
nular portion 10 while, in the collector ring 9, 
the annular portion 11 is above the annular 
portion 10. The collector-ring 8 is similar 

except that the outer ends of its arms 12' are 
straight and its annular portion 11 corre 
sponding to the annular portion 11 of the 
other collector rings is symmetrically placed 
with respect to its arms 12' and annular por 
tion 0. 

Each bolt. 5 is surrounded by a tube 13 of 
suitable material which insulates the collec 
tor-rings from the bols. Washers. 14 are: 

55 6 is a diagram illustrating certain circuit ar- strung along the bolt 5 to separate the col 

spect to each other so. that the annular por-9: 

in construction to the collector-rings 7 and 9. 
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jections are located between adjacent pairs 
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which is made hollow to receive them, and 
are connected at their inner ends to the wind 
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50 an annular flange projecting from the under 
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brushes from the shafts. 
60 

respect to each other. 
nected one each to the projections 7", 8 and 9 
by bolts 21 passing through the projections 

lector-rings from each other, the ends of the 
posts 4, and an upper end member 16. The 
end member 16 comprises a tubular portion 
17 from which arms 18 extend. The arms 18 
are formed with openings through which the 
bolts 5 pass. The collector-ring construc 
tion is locked firmly in place by clamping 
nuts i9 which are screwed on to the outer 
threaded ends of the studs 5 and bear 
against the outer surface of the arms 18. 
The outer surfaces of the annular portions 

11 and 11' of the collector rings are cylin 
drical and concentric with the shaft 1 as are 
the inner peripheries of the annular portions 
10 and 10' and the inner periphery of the 
tubular member 17. The internal diameter 
of the latter is equal to the internal diameter 
of the annular portions 10 and 10'. The col 
lector-rings 7, 8 and 9 are provided each with 
a radially-extending arm or projection 7', S' 
and 9', respectively, from the inner annular 
portions of the collector-rings. These pro 
of arms 12 or 12. As shown in Fig. 2, the 
projections 7, 8' and 9 are staggered with 

The outer terminals 
20 of three suitable conductors 21 are con 

and tapped into the terminals. The con 
ductors 21 pass into the bore of the shaft 1, 

ing of the rotor of the machine in a 
not shown. 
A pair of bolts or shafts 26 are swiveled in 

bosses formed on the ERS side of a suitable 
stationary support 25 which may be the end 
member of the motor proper. The shafts 26 
are similar to each other and are each parallel 
to.the shaft 1. The shafts near their upper 
ends have bearings in openings formed for 
the purpose in a disk-shaped member 27 
which is supported by a ER 28, arc-shaped 
in cross-section, the lower end of which rests 
on and is secured to the supporting member 
25. The member 27 is secured to the upper 
end of the shell 28 by bolts 29, and is formed 
with a centrally-located aperture 30 in which 

manner 

side of a lever or member 31 has a rotatable 
fit. One end of the lever 31 is formed with 
two open-ended slots 32 separated from each 
other by the same angle from the axis of the 
shaft 1 as are the bolts or shafts 26. Upon 
each shaft 26 are secured three brush-holders 
33. A shell of insulating material 32' sur 
rounds each bolt 26 and insulates the 

The brush-holders 
each carry a brush 34 of the ordinary form 
which engages the external periphery of the 

65 

outer annular portion of the appropriate col 
lector-ring. The brushes on each shaft are 
arranged one above the other, the upper brush coöperating with the collector-ring 9, 
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the intermediate brush with the collector 
ring S, and the lower brush with the collector 
ring 7. It will be understood that each 
shaft 26 and brushes carried by it are dupli 
cates of the other shaft and brushes. To the 
upper end of each shaft 26 is rigidly secured 
an arm. 35. Eaci arm 35 is provided with a 
downwardly-extending projection 36 which 
engages with the Walls of the corresponding 
slot 32. It will be readily understood that 
by oscillating the lever 31 between the stops 
37 on the member 27 the brushes can be 
moved from the position shown in Fig. 5, in 
which case they engage the collector-rings, 
to the position where they do not engage the 
collector-rings. The short end of the lever 
31 carries between the slots 32 an arc-shaped 
projection or guard 37. A transverse slot 
3S is formed in one end of the guard 37. 
A lever 40 is pivoted between ears 41 

formed for the purpose on the upper side of 
the member 27 to turn in the axial plane 
passing midway between the bolts 26. Be 
tween its ends the lever 40 is formed with a 
slot 42 through which passes a rod 43 placed 
with its axis in line with the axis of the shaft 
1. The rod 43 slides in an opening in the 
lever 31 and in another opening in an in 
verted U-shaped support 44, the ends of 
which are secured to the lever 31. The ends 
of a pin 45, passing transversely through the 
rod 43, extend into slots 43 formed for the 
purpose in the lever 40, the arrangement being 
such that when the lever 40 is oscillated 
about its pivoted point of Support, the rod 
43 is reciprocated in the direction of its 
length. The lower end of the rod 43 has 
loosely and rotatably mounted on it between 
collars 46' a member 46 provided on its outer 
surface with three longitudinally-extending 
ribs 47. 
A short-circuiting brush 48 is secured to 

Each short-cir each rib 47 by screws 49. 
cuiting brush 48 is formed of a plurality of 
curved metal plates 50. The vertical edges 
of the plates 50 are bent so as to extendra 
dially. In the construction shown in the 
drawings there are four plates 50 in each 
brush. The plates 50 are formed each with 
two horizontal kerfs extending in from each 
vertical edge of the brush, thus separating 
each plate 50 into six fingers 50' which are 
so arranged and proportioned that a pair of 
fingers one at each side of the plate bears 
against the inner periphery of the inner an 
nular portions of the collector-rings 7, 8 and 
9, when the rod.43 is in its lower position, in 
which case the brushes 48 short-circuit the collector-rings. 
When the lever 40 is elevated the brushes 

48 are moved upward out of engagement 
with the collector-rings into the position in 
which they bear against the inner periphery 
of the tubular member 17, the friction be 
tween the brushes and the inner periphery 
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of the member 17 being sufficient to prevent 
displacement of the short-circuiting brushes 

which is so 

O 
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from occurring easily. When the lever is 
down the short-circuiting device is supported 
by the projections, 6 from the posts 4. The 
lever 40 is provided with a projection 51 

placed with reference to the 
uard or projection 37 that the lever 40 can 
E. moved out of the position shown in Fig. 
1 only when the lever 31 is turned to the po 
sition shown in Fig. 5 where the brushes 34 
are in engagement with the collector-rings. 
In other words, the brushes 34 can be move 
out of engagement with the collector-ring 
only when the short-circuiting brushes are 
in the position shown in Fig. 1. 

In the diagram shown in Fig. 6, 60, 61 and 
62 epresent the rotor windings. One set of 
ends of the windings is connected together 

give a three-phase Y-connection. The 
other ends of the windings are connected 
through the leads or conductors 21 to the 
collector-rings 7,8 and 9. The brushes co 
operating with the E. surface of the 
collector-rings are donnected by suitable 
conductors 63, 64 and 65 to resistance con 
ductors 66, 67, and 68. The other ends of 
the resistance conductors are: connected to 

s to give a Y-connection. It will thus 
30 e observed that when the brushes engage 

the collector-rings the resistances are cut 
into the proper circuit relations with the 
windings 60, 61 and 62 to facilitate the start 
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ing of the motor, provided the short-cir cuiting brushes are in the inoperative posi 
tion as shown in the diagram. When, how 
ever, the short-circuiting device is in the po 
sition in which the SiON". all 
connected together the resistances are short 
circuited. 

Interlocking the short-circuiting brushes 
and the other brushes in the manner herein 
before described renders it impossible to 
move the brushes 34 out of engagement with 
the collector-rings except when the collector 
rings are short-circuited. In consequence, 
no injurious sparking between the brushes. 
and the collector-rings can take place from a 
separation of brushes and collector-rings 
while current is flowing through the brushes. 
At the same time the brushes may be moved 
out of engagement with the collector-rings 
when the latter are short-circuited to prevent 
wear of the brushes and of the collector-rings. 
The brushes on the short-circuiting device 
are so proportioned that the resiliency of the 
brushes causes the latter to engage the col 
lector-rings with considerable force, thus es 
tablishing good electrical connections. It 
will be readily understood that the short-cir 
cuiting device rotates with the collector 
rings when in engagement with them though 

65 

the rod 43 does not. 
The collector-ring construction described 

possesses advantages when used without the 

38 

short-circuiting device as it is simply and 
strongly built and is well ventilated. 

It will be obvious that changes may be 
made in the form in which my invention is 
embodied without departing from its spirit. 
What I claim as new, and desire to secure 

by Letters Patent of the United States, is - 
1. In combination, a rotating body, col 

lector rings secured thereto, each of said col 
lector rings being provided with a cylindrical 
external contact surface and with a cylin 
drical internal contact surface, and brushes 
for engaging each of said surfaces, each of 
said brushes for the internal contact surface 
being arranged to engage all the collector 
rings and thereby short-circuit, them. 

2. In a dynamo electric machine, a rotat 
80 

ing shaft, a set of collector rings each having 
an internal cylindrical contact surface and 
an external cylindrical contact surface, said 
collector rings being secured to said shaft 
with the contact surfaces concentric with the 
axis of the shaft, brushes engaging the exter 
nal contact surfaces of the rings, each brush 
being electrically insulated from the other 
brushes, and a short-circuiting device mov 

85 

90 

able into and out of position in which it en 
ages the inner contact surfaces of the col 
ector rings to electrically connect them to 
gether, said device comprising brushes, each 
of said brushes engaging all the rings in the short-circuiting position. . . . 

3. In combination, a set of collector rings 
each of which has two contact surfaces, a set. 
of coöperating brushes movable into and out 
of position in which they engage one of the 100 
contact surfaces on each ring, the brush or 
brushes engaging each collector ring being 
insulated from the others, short-circuiting 
means movable into and out of the position 
in which it engages the others of said contact 
surfaces to electrically connect the collector 
rings together, a lever pivoted to turn in one 
plane for moving said short-circuiting means, 
a lever pivoted to turn in a plane at right 
angles to the first-mentioned plane to move 
the brushes into and out of position in which 
they engage the collector rings, and an inter 

105 

locking connection between said levers 
whereby the brush-operating means can be 
operatively moved only when the rings are 
short-circuited. Y. 

4. In combination, a set of collector rings 
each of which has two contact surfaces, a set 
of brushes movable into and out of the posi 
tion in which they engage one of the contact 
surfaces on each ring, the brush or brushes 
engaging each collector ring being insulated 
from the others, short-circuiting means mov 
able into and out of the position in which it 
engages the other of said contact surfaces to 
electrically connect the collector rings tu 
gether, a lever pivoted to turn in one plane 
for moving said short-circuiting means, a le 
ver pivoted to turn in a plane at right angles 
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whereby the brush-operating means can be 
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to the first-mentioned plane to move the 
brushes into and out of position in which 
they engage the collector rings, and an inter 
locking connection between said levers 
operatively moved only when the rings are 
short-circuited, said interlocking means com 
prising a portion on one of said levers which 
engages the other lever to prevent the opera 
tion of the first-mentioned lever except when 
the second lever is in a predetermined posi 
tion. . 5. In combination, a rotating shaft, collec 
tor rings each having an internal cylindrical 
contact surface secured to the shaft with said 
surfaces concentric with the shaft, a tubular 
support secured to the end of the shaft hav 
ing its inner surface concentric with the 
shaft, a short-circuiting device, and means 
for moving it from the position in which it 
engages the inner contact surface of the col 
lector rings to a position in which it is en 
gaged and supported by the friction of the 
inner surface of said support. 

6. In a dynamo electric machine, a sta 
tionary member, a rotating element, collec 
tor rings carried thereby, brushes, a lever 
pivoted to said support for moving said 
brushes into and out of engagement, with said 
collector rings, a device for short circuiting 
said collector rings comprising a lever pivot 
ed to said support independently of the first 
mentioned lever, and an interlocking con 
nection between said levers whereby the 
brushes can be moved out of engagement 
with the collector rings only when the collec 
tor rings are short circuited by said device. 

7. In a dynamo electric machine, a rotat 
ing shaft, collector rings carried thereby, 
brushes insulated from each other in coöp 
erative relation with said collector rings, a 
stationary support, a lever pivoted thereon 
for moving said brushes into and out of posi 
tion in which they engage the collector rings, 
a short-circuiting device for the collector 
rings, a lever for operating it also pivoted to 
said support, and an interlocking connec 
tion between said levers for preventing op 
eration of the brush moving lever except 
when the short circuiting device is in a pre 
determined position. 

8. In combination, a set of rotating collec 
tor rings each provided with internal and ex 
ternal contact surfaces concentric with the 
axis of rotation, coöperating brushes for the 
external contact surface, a short-circuiting 
device having a member upon which a second 
set of brushes are mounted for engaging the 
interior contact surfaces, each brush of said 
second set engaging all the rings in the short 
circuiting position, a support, a member car 
ried thereby for moving the brushes into and 
out of the position of engagement with the ex 
ternal surface of the collector rings, a device 

900,781 

movably secured to said support, and an in 
terlocking connection between said member 
and device for preventing a movement of the 
brushes out of engagement with the collector 
rings except when the latter are short-cir 
cuited by said device. 

9. In combination, a set of rotating collec 
torrings each provided with internal and ex 

iternal contact surfaces concentric to the axis 
of rotation, brushes engaging the exterior 
contact surfaces, a short-circuiting device 
for engaging the interior contact surfaces, a 
stationary support, means mounted thereon 
for moving said brushes into and out of en 
gagement with the collector rings, means also 
mounted thereon for moving the short-cir 
cuiting device into and out of the position in 
which it connects the collector rings together, 
and interlocking connections between said 
means so arranged that the short-circuiting 
device can be moved out of tile short-circuit 
ing position only when the brushes are in en 
gagement with the collector rings. 

10. In combination, a set of rotating col 
lector rings provided with external and in 
ternal contact surfaces concentric to the axis 
of rotation, brushes engaging the exterior 
contact surfaces, a short-circuiting device for 
engaging the interior contact surfaces, a sta 
tionary support, a lever mounted thereon for 
moving said brushes into and out of engage 
ment with the collector rings, a second lever 
also mounted thereon for moving the short 
circuiting device into and out of the position 
in which it connects the collector rings to 
gether, and an interlocking connection be 
tween the levers whereby the brushes can be 
moved out of engagement with the collector 
rings only, when the short-circuiting device 
is in the short-circuiting position. 

11. In combination, a rotating shaft, bolts 
connected to and extended from the ends 
thereof in a direction parallel to the axis of 
the shaft, a set of collector rings and an end 
member secured on said bolts, each of said 
collector rings having internal contact sur 
faces, said end member being formed with 
an opening in it, and a short-circuiting de 
vice movable from the position in which it is 
located in and supported by the friction of 
the walls of said opening into the position in 
which it engages the inner contact surfaces 
of said collector rings to connect them together 
electrically. 

12. In combination, a set of rotating col 

70. 

75 

80 

85 

95. 

100 

105. 

110. 

15 

120 

lector rings, brushes therefor, a device for 
short-circuiting said collector rings, means 
for moving the brushes into and out of en 
gagement with the collector rings, means for 
moving the short-circuiting device into and 
out of the position in which it connects the 
collector rings together, and interlocking 
connections between said means so arranged 
that the short-circuiting device can be moved 

65 for operating the short-circuiting device out of the short-circuiting position only when 
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the brushes are in engagement with the col 
lector rings. 

13. In combination, a set of rotating col 
lector rings, brushes therefor, a device for 
short-circuiting said collector rings, a station 
ary support, means, mounted thereon for 
moving the brushes into and out of engage 
ment with the collector rings, means for mov 
ing the short-circuiting device into and out of 
the position in which it connects the collector 
rings together, and interlocking connections 
between said means so arranged that the 

15 

short-circuiting device can be moved out of 
the short-circuiting position only when the 
brushes are in engagement with the collector rings. 

i4. In combination, a set of rotating col 
lector rings, brushes therefor, a device for 

20 
short-circuiting saidcollector rings, a station 
ary support, means mounted thereon for 
moving the brushes into and out of engage 
ment with the collector rings, means also 
mounted thereon for moving the short-cir 
cuiting device into and out of the position, in 

25 which it connects the collector rings together, 
and interlocking connections between said means so arranged that the short-circuiting 

30 
device can be moved out of the short-circuit 
ing position only when the brushes are if en 
gagement with the collector rings. 

15. In combination, a set of rotating col 
lector rings, brushes therefor, a device for 

35 
lever for movin 
short-circuiting said collector rings, a pivoted 

hoving the brushes into and out of 
engagement with the collector rings, a mem 
ber for moving the short-circuiting device. 

3. 

into and out of the position in which it con 
nects the collector rings together, and inter 
locking connections between said member 
and said lever so arranged that the short 
circuiting device can be moved out of the 
short - circuiting position only when the 
brushes are in engagement with the collector 
rings, said interlocking connections compris 
ing a projection on said member which en 
gages said lever to prevent the operation of 
said shortaeircuiting device except when said 
lever is in a predetermined position. 

16. In combination, a set of rotating col 
lector rings, brushes therefor, a device for 
short-circuiting said collector rings, a piv 
oted lever for moving the brushes into and 
out of engagement with the collector rings, a 
second lever for moving the short-circuiting 
device into and out of the position in which 
it connects the collector rings together, and 
interlocking connections between said levers 
so arranged that the short-circuiting device 
can be moved out of the short-circuiting po 
sitions only when the brushes are in engage 
ment with the collector rings, said interlock 
ing connections comprising a projection on 
one of said levers which engages, the other 
lever to prevent the operation of the second 
mentioned lever except when the first lever is in a predetermined position. 
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In witness whereof I have hereunto set my 
hand this 16th day of February, 1905. 

HENRY G. REIST. 
Witnesses:- 

BENJAMIN B. HULL, 
HELEN ORFORD. 


