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No, 780,085.

UNITED STATES

Patented January 17, 1905,

PATENT OFFICE.

BERNARD ARTHUR BEHREND AND WILLIAM D. POMEROY, OF NORWOOD,
OHIO, ASSIGNORS TO THE BULLOCK LLECThI(J MANUFACTURING (JO

A CORPORATION OF OHIO.

DYNAMO-ELECTRIC MACHINE.

SPECIFICATION forming part of Letters Patent No. 780,085, dated January 17, 1905.
Application filed May 14, 1904, Serial No, 207,922,

Lo all whom it may conecern:

~Be i1t known that we, BERNARD ARTHUR

BrareNp and WiLLIAM D. Pomrroy, citizens

of the United States, residing at Norwood, 1n
¢ the county of Hamilton and State of Ohio,
haveinvented certain new and useful Improve-
ments in Dynamo-Electric Machines, of which
the following 1s a tull, clear, and exact speci-
fication. ~

QOur invention relates to dynamo-electric
machines, and particularly to the construction
of the revolving element.

The object of our invention is to provide a
construction of the rotating partparticularly
15 adapted for very high Speed machines, such as

generators, when direct] vy connected to %team-
tmbmes, and to secure a compact and rigid
well-balanced construction with all parts well

protected and firmly held 1n place.
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tion and at the same time reduce the noise due
to alr-resistance, which becomes excessive at
high speedswith the more usual constructions.
Our invention will be understood by refer-
25 ence to the following description and accom-
panying drawings, and the novelty thereof
will be more definitely set forth in the claims.
Figure 1 is a part sectional and part side
- view of a revolving field-magnet embodying
30 our Invention. Fig. 2 1s an end view of the
rotor wedge-pieces. ' Fig. 3isa side view of the
same. Kig.41isa detail view of the wedge-
plece on the line 4 4 of Fig. 2. Figs. 5 and 6
are face and edge views of the end cover.
35 Kles. T and 8 are end and sectional views, re-
Spectively., of the clamping-ring; and Fig. 9
Is a cross-section, very much reduced, of “the
rotor-core. |
The core is built up of laminge 1, assembled
40 on the supporting-shatt 2, and are grouped in
sections spaced from each other by the sepa-
rators & of any approved design. The outline
of the laminaeis indicated in Kig. 9, the core
. being of the slotted type. In the present in-
45 stance the rotor represents a revolving field-
magnet, the windings 4 being connected in se-

A further object 1s to obtain good ventila-

current anorth pole N and a south pole S, di-
ametrically opposite each other, giving a bi-
polar field. The windings are retained in the
slots by the wedges 5, of phosphor-bronze or
some other non-magnetic metal. and the ex-
ternal surfaces are finished so as to give a per-
tfectly-smooth exterior.
The laminge are clamped between the end
phtes 6, one of which abutsagainst the shoul-
der 7 on the shaft and the other is retained in
place by the nut 8, screwed onto the shaft .
The said end plates are of the same general
outline as the laminsge shown in FKig. 9. At
diametrically opposite points corresponding
to the portions not slotted, which are Indi-
cated by N S 1n Fig. 9, the faces of the end
plates.are partially cut away, as shown at 9,
Iig. 1, to provide openings for ventilation.
The end connections ot the windings are
shown at 10, Fig. 1, and the coills are sepa-
rated from each other by spaces 11 to provide
tor ventilation. The end connections are cov-
ered by the ecylindrical pieces 12 of nickel-
steel or some other metal having great me-
chanical strength. Thesecoresnotonly serve
to protect the coils, but also withstand the
oreat centrifugal force exerted upon them.
The cylindrical covers 12 are notched into the
end plates 6 at one end and 1nto cover-plates
13 at theother, asshownin Iig. 1. Thecover-
plate 13 (shown in detail in Figs. 5 and 6) is
mounted and keyed upon the shaft 2. 1t 1s
provided with a number of openings 14 for
ventilation, and the cylindrical covers 12 are
also provided with openings 12" for the same
purpose, the said openings coinciding with
the spaces 11 between the coils and the open-

ings 9 in the end plates 6.
At the interior surface of the end connec-
tionsare located the wedge-pieces 15. (Shown

in detail in Figs. 2, 3, and 4.) Four of these
wedge-pleces comprise an expansible ring,
one of which rings is used at each end of the
rotor. The wedge-pieces are ot some suitable
cast metal, such as aluminium composition,
and are provided with projections 16, having

ries, so as to produce when excited by direet | inclined inner surfaces 17, the said projec-
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clamping-ring.

2.

tions being separated from each other by |

openings 18. 1In the composite ring there are
openings 19 provided at diametrically oppo-
site points, these beine created by cutting
away the corners of the wedge - pleces, as
shown 1n Figs. 2 and 4, leaving only the pro-
jecting ends 20.

Within the wedge- pieces 15 is placed a
(Shown in detail in Figs. 7
and 8.) This clamping-ring hasa portion 21,
which 1s fitted to the shaft and keyed there-
on, and a portion 22 of larger diameter, which
1in the ring at the left-hand end of the rotor

~engages an enlarged portion of the shaft and
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in thatat the right-hand end engages the nut 8.
The outer surface of the part 22 6f the ring
1s 1nclined to correspond with the inclined
surtace 17 of the projections 16.
clamping-rings are forced into position, the
wedge-pieces 15, which seat against the end
plates, are pressed outwardly against the end
connections and securely hold the latter in a
fixed position between the said wedge-pieces
and the cylindrical covers 12. Projections 26
on the clamping-ring engage slots 27 in the
wedge - pieces and prevent the latter from
turning. The clamping-rings are retained in
":}0%‘1131011 by the end covers 13. The end covers
are held in place by the nuts 23, serewed onto
the shaft. Current may be conducted to the
rotor-winding through the collector-rings 24
and the leads 25, one lead being placed dia-
metrically opposite the other, so as to be bal-
anced.

In the operation of the rotor there is a free
circulation of air through the openings 14 in
the end covers and between the projections
16 of the wedge-pieces and out through the
spaces 11 between the colls and thr ouoh the
openings 12 in the cylindrical covers. The
alr may also pass through the openings 19 and
9 between the inner end turns and the end
plates. Ventilation is further secured by air
passing into and out of the spaces between
the sections of laminge.

Although we have shown and deseribed our
invention as embodied in a bipolar-field-mag-
net construction, 1t is obvious that any num-
ber of poles desired may be used or the rotor
may be wound as an armature, and other
changes may be made in construction without
departing from the spirit of the invention or
the scope of the claims.

Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, 1s—

1. In the revolving element of a dynamo-
electric machine, the combination of a core,
windings thereon, and means for supporting
the end turns or connections comprising an
outside cover and clamping means within the
end turns for holding the same in fixed posi-
tion agalinst the outside cover, substantially as
deseribed.

When the !
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2. In the revolving element of a dynamo- 65

electriec machine, the combination of a core,
windings thereon, and means for supporting

the end turns or connections comprising an
outside cylindrical cover and internal clamp-
ing members, substantially as described.

In the revolving element of a dynamo-
electric machine, the combination of a core,
windings thereon, and means for supporting
the end turns or connections comprising an
outside cylindrical cover, an internal expan-
sible ring and means for expanding said ring.
substantially as described.

4. In the revolving element of a dynamo-
clectric machine, the combination of a core,
windings theleon, and means for supporting
the end turns or connections, comprising an
outside cylindrical cover, internal wedges and
a wedge-ring for forcing the said wedees out-
wardly, substantially as deseribed.

In the revolving element of a dynamo-
clectric machine, the combination of a core,

windings thereon, and means for supporting

the end turns or connections, comprising an
outside ecylindrical cover, an internal com-
posite ring having an inclined inner surface,
and a second ring having an inclined outer
surface, substantially as described.

6. In the revolving element of a dynamo-
electric machine, the combination of a core,
windings Lhueon.& and means for supporting
the end turns or connections, comprising an
outside cyvlindrical cover, an internal com-
posite ring having projections with inclined
iner surfaces, and a second ring having an
inclined outer surface, there being ventilat-
ing-spaces through the windings and outside
cover, substantially as described.

7. In the revolving element of a dynamo—
electric machine, the combination of 2 core,
windings thereon, and means forsu ppor Lmo
the end turns or connections, comprising an
outside cylindrical cover, an end cover, in-
ternal wedge-pieces, and a wedge-ring, open-
ings for ventilation being provided through
the said end cover, wedge-pieces, end turns
or connections and outside cylindrical cover,
substantially as described.

3. In the revolving element of a dynamo-
electric machine, the combination of a slotted
core, windings thereon, the end connections
being spaced from each other for ventilation,
an outside cover for said end turns having
openings communicating with said spaces be-
tween the end turns or connections, and means
for clamping said end turns in fixed position,
substantially as described.

9. In the revolving element of a dynamo-
electric machine, the combination of a slotted
core, windings therecon, the end connections
being spaced from each other for ventilation,
an outside cover for said end connections hav-
Ing openings communicating with said spaces

netween the end connections, and clamping
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means having openings communicating with | openings between the end connections, and a
the openings between the end connections, | perforated end cover, substantially as de-
 substantially as described. ‘ seribed. -
10. Inthe revolving element of a dynamo- In testimony whereof we affix our signatures 15
5 electric machine, the combination of a slopted 1n presence of two witnesses.
core, windings thereon, the end1 connections PURNARD ARTHUR BEHREND.
being spaced from each other for ventilation, . .
an outside cover for said end connections hav- WILLIAM D. POMEROY.
ing openings communicating with said spaces Witnesses:
10 between the end connections, clamping means CHArLES K. LorRD,
having openings communicating with the L. C. MARBURY.
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