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UNITED STATES PATENT OFFICE. 
LIAM J. FOSTER, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAL 

ELECTRIC COMPANY, A CORPORATION OF NEW YORK. 

DYNAMO-ELECTRIC MACHINE. 

1,064,310. Specification of Letters Patent. Patented June 10, 1913. 
Application filed October 13, 1905. Serial No. 282,550. 

To all whom it may concern: 
Be it known that I, WILLIAM J. FOSTER, 

a citizen of the United States, residing at 
Schenectady, county of Schenectady, and 
State of New York, have invented certain 
new and useful Improvements in Dynamo 
Electric Machines, of which the following is 
a specification. 
The object of my invention is generally to 

simplify and improve the construction of 
dynamo electric machines, and particularly 
to provide a construction of the rotating 
member of such a machine suitable for op 
eration at high rotative speeds. 
In the embodiment of my invention which 

I have hereinafter illustrated and described, 
the rotating member of the machine is of 
the so-called smooth core type and is So con 
structed that it may be readily balanced and 
will not become unbalanced or otherwise in 
jured by the stresses set up by its rotation 
at speeds such as are experienced with dy 
namo electric machines driven by steam tur 
bines. 
The various features of novelty which 

characterize my invention are pointed out 
with particularity in the claims annexed to 
and forming a part of this specification. 
For a better understanding of my invention, 
however, reference may be had to the ac 
companying drawings and descriptive nat: 
ter in which I have illustrated and described 
embodiments of my invention. 
Of the drawings, Figure 1 is an elevation 

with parts broken away and in Section of a 
four-pole dynamo electric machine; Fig. 2 is 
an end elevation with parts broken a Way 
and in section of the rotor of the machine 
shown in Fig. 1: Fig. 3 is a sectional eleva 
tion on the line 3-3, of Fig. 2; Fig. 4 is a 
sectional elevation illustrating a modified 
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detail of construction; and Fig. 5 is an ele 
vation of the end of the rotor of a six-pole 
machine. 

In the drawings, 1 represents a base or 
support on which is mounted the stationary 
frame member 2 of a four-pole internal re 
volving field alternating current generator. 
The supporting member 1 in the particular 
machine illustrated is intended to be mount 
ed upon the upper end of a vertical shaft 

: steam turbine, the turbine shaft in such case 
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being directly connected to and in allinement 
with the shaft 3 on the rotor of the dynamo 
electric machine. 

The shaft 3 has keyed to it a shell or sleeve 
4. The sleeve 4 is provided at one end with 
an integral flange or end member 5 compris. 
ing a radial web portion 6 and a flange por 
tion 7 at right angles to the web portion (3. 
The flange portion 7 in the construction 
illustrated is rectangular as viewed from the 
end the arrangement and construction being 
Such that the flange 7 and web portion 6 
resemble the sides and ends of a rectangular 
box. The core proper of the rotor is formed 
of lanninae S which are assembled in sections 
9. On the sleeve 4 to which they are keyed, 
the laminae in each section being liveted to 
gether. The sections are separated by suit 
able spacer's in order to form radially ex 
tending ventiating passages 10. The sec 
tions 9 are clamped between the end member 
5 and a similar end member. 5’ separable 
from the sleeve 4, comprising a web portion 
6 and a flange portion 7 by means of a nut 
11 threaded on the sleeve 4. As shown the 
aminae are formed with registering open 
ings in them which combine to form axially 
extending ventilating passages 12. Suitable 
openings 13 communicating with the pas 
Sages 12 are formed in the end members 5 
and 5. 
In the particular construction described, 

each lamina is formed with four similar 
symmetrically disposed sets of coil receiving 
Openings. These openings in the laminae 
register to form four sets of axially extend 
ing slots. Each set of openings comprises 
One inner pair of slots 14 and one outer pail 
of slots 15. The inner or bottom walls of 
the slots in each set all terminate in the same 
plane with the outer surface of the corre 
sponding parts of the flange members 7 and 
7. The side walls of the slots in each set 
are parallel. By reason of the curvature of 
the Outer surface of the core, however, the 
inner slots of each set are deeper than the 
outer slots. The windings for the rotor are 
divided into groups or sets, one group for 
each pole. Each group. comprises, in the 
form shown, two coils 16 and 17 which are 
preferably form wound. Each coil 16 is 
received in one of the inner pairs of slots 
14 and the corresponding coil 17 in the ad 
jacent pair of slots 15. As shown, the slots 
may be formed to receive and hold against 
radial movement suitable coil retaining 
keys 18. . . 
The end turns of the coils of each group 
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rest upon the corresponding part of the 
flange 7 or projecting coil supporting pc 
tion against which they are clamped or heid 
in relatively fixed position by means of bolts 
19 and segment shaped members 20 each of 
which bears against the outer surface of 
the end turns of the coils of each group and 
is shaped so as to space them apart. After 
the coils are assembled and the retaining 
keys 18 are put in place the segment shaped 
members are clamped up against the outer 
edges of the end turns or connections of the 
coils. If found desirable or necessary in 
particular cases, rings or bands 21, one at 
each end of the core, formed of suitable ma 
terial having high tensile strength, such as 
nickel steel, may then be shrunk tightly 
about the members 20. If necessary, the 
members 20 may be first turned after being 
secured in place in order that their outer 
surfaces maybe truly concentric: The heads 
of the bolts are received in recesses formed 
in the members 20 so that they do not inter 
fere with the rings 21 or the turning opera 
tion referred to. 
Apertured end cover members 22 are se 

cured to the flange portions 7 and 7 with 
which they may have a tongue and groove 
connection as show, by bolts 23. The inner 
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edges of the end cover members 22 are flush 
with the inner surfaces of the flange por 
tions 7 and 7. The outer periphery of each 
member 22 is flush with the outer periphery 
of the adjacent ring or band 2i and is sub 
stantially flush with the outer periphery of 
the body of the core against the ends of 
which it will be observed the rings or bands 
21 engage. Suitable space blocks 24, 25 and 
26, which may be formed of wood, may be 
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laced between the core, and the coil 16, be 
tween the two coils, and between the coils 17 
and the end member 22, respectively. Each 
end cover member 22 is formed at its outer 
periphery with axially extending cylindrical 
flage portions 27 from the edge of which 
remote from the core, a web 28 extends. in 
wardly. This results in the formation of the 
annular groove 28 at the outer periphery of 
the end member in which any necessary bal 
ancing weights 29 of any desired construc 
tion may be quickly and reliably secured. 
The balancing weights thus placed do not 
create undesirable windage by reason of the 
protection given by the flange or web 28. 
The principal functions of the end cover 

members aside from forming a carrier for 
the balancing weights are to protect the coils 
from mechanical injury and to cut down un 
desirable windage of the machine. When 
the rings or bands 21 are employed the bolts 
19 may be permanently retained in place or 
they may bia withdrawn through openings 
21 formed in the rings, or bands, see Fig. 4. 
In this case the bolt holes form radially ex tending ventilating passages through which 
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air set in motion by the motion of the ma 
chine passes and cools the end connections 
of the coils. 
that the air passing through the various 
ventilating passages of the rotor, serves to 
cool not only the rotor core and the wind 
ings but the core and windings of the stator Surrounding the rotor. 
The construction illustrated and described is simple, compact and is well adapted to 

Withstand the stresses created when the ma 
chine is operated at the rotative high speeds 
experienced in practice. By reason of the 
simplicity and symmetry of the construction 
little, difficulty is experienced in balancing 
the rotor. 

It will of course be understood 
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Arranging the bottom walls of the slots 
for the windings of each pole to lie in the 
same plane simplifies the means for support 
ing the end connection. With the slots ar 
ranged as shown the coils which are pref 
erably form wound may be made rectangu 
lar in cross section and by reason of the 
parallelism of the side walls of the slots the 
insertion of the coils in their slots or their 
removal is facilitated. 

It will be obvious to those skilled in the 
art that changes may be made in the form 
of my invention disclosed without departing 
from its spirit, and that some features of m 
invention may be employed without the use 
of others. 

It will of course be clear that the inven 
tion is not limited to use in a four-pole 
motor, but could be advantageously em 
ployed in a machine having a different num 
ber of poles. In Fig. 5 I have shown a con 
struction in which the invention is employed 
in a six-pole machine. In this embodiment 
of Fly invention the flange portions 7' of 
the end members against which the inner 
edges of the end of the coils rest are hex agonal. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is - 
1. In a dynamo-electric machine, a multi 

polar field magnet comprising a core and a 
plurality of coils per pole contained in coil 
receiving slots formed in the magnet core 
and arranged parallel with the axis of the 
pole, the bottom of the slots for each pole 
terminating in the same plane. 

2. In a dynamo-electric machine, a multi 
polar field magnet comprising a core, a plu 
rality of coils per pole contained in coil re 
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20 
ceiving slots formed in the magnet core, the 
bottoms of the slots for each pole terminat 
ing in the same plane, and an end member 
having coil supporting surfaces in the same 
plane with the bottoms of said slots. 

3. A field magnet for a dynamo-electric 
machine comprising a core and a plurality 
of coils per pole contained in coil receiving 
slots formed in the magnet core, the sides 
of the slots for each pole being parallel and 
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their bottom walls terminating in the same 
plane. 

4. A multipolar field magnet comprising 
a core, a plurality of coils per pole contained 
in coil receiving slots formed in said core, 
the sides of the slots for each pole being par 
allel and their bottom walls terminating in 
the same plane, and an end member having 
a supporting surface in the same plane with 
the bottom walls of the slots for each pole. 

5. In the rotating member of a dynamo 
electric machine, a core, windings therefor, 
portions of which project beyond the ends 
of the core, a plurality of member's engaging 
the outer surfaces of the portions of the 
winding projecting by one end of the core. 
means for independently forcing each of 
said members radially inward against the 
winding, and a shrink ring for permanently 
holding said members in place. 

:6. In the rotating member of a dynamo 
electric machine, a core, windings therefor, 
portions of which project by the end of the 
core, end members for the core having a sui 
face extending in the direction of the axis 
of the core against which the inner surface 
of said projecting Winding portions l'est, a 
plurality of members for engaging the outer, 
surfaces of the portions of the windings 
projecting by one end of the core, means for 
independentiy securing each of Sail nem 
bers to the adjacent end member, and a 
shrink ring for permanently holding said 
members in place. 

35, 7. In the rotating member of a dynamo 
electric machine, a core, windlings therefor', 
portions of which project by the end of the 
tore, end members for the core having a 
sarface extending in the direction of the 
axis of the core against which the inner 
surface of said projecting winding portions 
rest, a plurality of membel's for engaging 
the outer surface of the portions of the 
windings projecting by One end of the core, 
means for independently securing each of 
said members to the adjacent end member, 
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and an annular member surrounding said 
plurality of members to hold them in place. 

8. In a dynamo electric machine, a slotted 
core, windings located in the slots of Said 
core arranged in sets with one winding in 
each set surroundiig another winding in 
said set, supporting devices for the ends of 
said windings engaging their inner and 
outer surfaces, and means for securing, said 
supporting devices in position comprising 
a bolt or bolts extending between the wind 
ings of a set. 

9. In a dynamo electric machine, a slotted 
core, windings located in the slots of said 
sore and arranged in sets with one winding 
in each set surrounding another Winding 
in said set, the ends of said windings being 
spaced apart, a Support for the ends of the 
windings engaging their inner Surfaces and 
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another support for the ends of the wind 
ings engaging theil outer surfaces, and 
Imeans passing through the spaces between 
said windlings for securing the supports to 
gether. m 

10. In a dynamo electric machine, a mul 
tipolar field magnet having a plurality of 
windings for each pole, the inner edges of 
the windings for each pole being in the same 
plane and their outer edges being in dif 
ferent planes, and a retaining device engag 
ing the ends of the windings, said retaining 
device being formed with separate surfaces 
One for each Winding which bear against the 
outer surfaces of the windings. 

11. In a dynamo electric machine, a ro 
tating field magnet provided with two mag 
netizing coils per pole, the axes of said coils 
being substantially radial to the axis of 
revolution, and the outer edges of corre 
sponding portions of the two coils for each 
pole being at different distances from the 
axis of rotation, and a member for engaging 
the outer surfaces of the ends of said coils 
provided with a portion engaging one coil 
and another portion engaging the Second 
coil. w 

12. In a dynamo electric machine, a core, 
a set of windings therefor comprising two 
coils one of which surrounds the other, a 
fixed support against which the inner Sur 
face of the coils rest, a support engaging 
the outer surface of the ends of said coils, 
and means for securing said supports, to 
getine' comprising a bolt or bolts. 

13. In a dynonna electric machine, a core, 
a set of windings therefor including a pair 
of coils arranged one within the other, a 
pair of supports for the ends of said coils, 
one engaging the inner Surfaces of Said coils 
and the other engaging the outer surfaces 
of said coils, Cne of said supports being sta 
tionally and the other of Said supports being 
movable, and means for clamping the wind 
ings between said supports comprising a 
bolt or bolts which pass between the coils. 

14. In a dynamo electric machine, a core, 
windings therefor, a member fixed with re 
spect to said core against which the inner 
surface of ends of said windings rest, sepa 
rate supporting devices each engaging the 
exterior surfaces of portions of the ends of 
said windings, means for securing said Sup 
ports together comprising bolts, an annular 
member surrounding said outer supports and 
holding them in place, said annular mem 
ber being formed with openings through 
which said bolts may be withdrawn. 

15. In a dynamo electric machine, a core, 
a set of windings therefor comprising two 
coils one of which surrounds the other, a 
fixed support against which the inner sur 
faces of the coils rest, a support engaging 
the outer surfaces of the ends of Said coils, 
and means for securing said supports to 
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gether, comprising a bolt or bolts which ex-ing and clamping means of each group being 
tend between the coils. independent of the spacing and clamping 

16. In an alternating current dynamo- means of the other group. 
electric machine, a member having coils, the In witness whereof, I have hereiunto set ... 

5 end turns of y: extend beyond each side my hand this 11th day of October, 1905. of the core of said member, the said coils 
being divided into a number of groups or WILLIAM J. FOSTER. 
sets, and means for spacing apart and Witnesses: 
clamping in relatively fixed position the end BENJAMIN B. HuLL, 

10 turns of the coils of each group, the spac- HELEN ORFORD. 
Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 

Washington, D.C.' 


