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PA-.T ENT OFFICE.

- BERNARD ELSHOFF, OF NORWOOD, OHIO, ASSIGNOR TO -.a,LLIs-cHALMERs COMPANY, A COR-
- PORATION OF NEW JERSEY, AND THE BULLOCK ELECTRIC MANUFACTURING COMPANY,

- * A CORPORATION OF OHIO.

- ROTOR CONSTRUCTION. |

~ No. 900,839,

S

| -sp'éeiﬁéati‘?nﬁfLetféré_P_altéﬁt. |
- Application filed September 7, 1906, Serial No. 333,612,

.'Pa"tented Oct. 13, 190R

- To all*_'*wkﬂm i may concern: - S
 Be it knowl_l_.t,ha;t I, BErRNARD Ersnorr,
- .‘citizen of the United States , residing .at Nor-

. wood, in the county of Hamilton and State

5 of Ohio, have invented certain new and use-

s

- 8pecification. -

- AMyinvention relates ,-tt;'_rt}tﬁ,i'y_memberé of
10 dynamo-electricinachines and particularly to
. therotary field members of turbo-alternstors.

One of the objects of my invention is. to

provide a rotary member for high speed ma-

- chines which is strong, compact-and consists
15 of few parts all of which are-well protected
- against displacement by centrifugal force. -
A further object is to provide an improved

- and simplified means for supporting, adjust-

Ing and retaining in position the portions of
20 the coils extending beyond the core. .
My invention consists in the details of ¢on-
struction and combination and arrangements
of parts described in-the specification and set
forth in the appended-claims. - =~
25 For a better understanding of my inven-
- tion reference is had to the accompanying
i drawings in which .- -~ 77
- Figure 1 is a partial sectional elevation of a
~_rotaryfield member constructed sccording to
30 my invention the section being
- theline 1—1 of Fig. 2: Fig. _
tion, parts being broken away and in section ;

- Fig. 3 1s a partial elevation with the end- |
__ cover for the field coils removed, showing the |

35 supporting and bracing insulating blacks be-

tyeen” the coils and the end.of the rotor;.
Fig. 4 1s a similar view of the rotor revolved |

-~ 90°from the position shown in Fig. 3: Fig. 5
I8 | _ .
~40 Fig. 6 1s'a view similar to Fig. 1, the section
“being “taken  approximately along the line
66 of Iig. 2; Fig. 71s a view similar to Fig.

1 showing a slight

of the coils; Fie. 9 is a-sectional elevation of

. thesame; Fig. 10is a perspective view 6f one |
- 50 of the coil seats or wedges; and Fig, 1i1s a
. perspective view of one of. the insulating’

shoes for the coil.retaining seats or wedges.

. struetion and '-._i_}__l'--t.l;lé.,'C'Ombinati'ons'.-'a;nd_ ar-

ful Improvements-in Rotor Constructions, of
hich the following is a full, clear, and exact

'y . : ] . . ' . - . g ')

T 0 | innermost layer of the adjacent . coil as is
taken along
2 18.ah end eleva-

a section along' the line 5—5 of Fig. 4;

modification of my inven- -
_tion; Fig. 8 is a partial end elevation of a col-
- 45 lar or sleeve employed in the -onstruction |
~.shown n Fig. 1 for supporting the wedges or -
~seats which refain in position the end-turns |-

I provided with- 111terﬁtf11'1

“Referring now to the

_he figures of the drawing
I have shown at 10

a portion of a rotary

The core and shaft projections aré preferably

| made from a single steel forging. ~ The core

| 1s provided with radial slots 14 for the recep-

. rangements of parts described in the speci- 55
| fication and set forth in the appended claims.

{ member which is in this case a rotary field
‘member of a turbo-alternator.. The core 11
-of the rotary member is solid and'is prefer-
ably provided with integral shaft projections
12 to which .the shaft ends 13 are:secured.

',

65

tion of field coils, and with solid pole pieces

| 19, a two pole roter being here shown. The

pole pieces are in thiscase separated by eight.” -
. ic 70 .
~HKach pole piece is_provided -

radial coil slots, there being four concentric
| coils per pole:. :

at each-end of the core with a-ventilating slot

or recess 16 which extends from the periph-

ery Inward. toward the shaft 'projection.

-

at 17, are retained in position by non-mag-
netic coll retaining wedges 18 which engage

| slots 19 in the ends of the teeth.  The colls
i are all connected in series, the four coils of
| each - group ‘being conmected together by

80

. straps or conductors 20 which extend in this

case from the outer layer of one coil to the

clearly shown in Fig. 1. The coils are pro-

vided with collector. leads, ome of which is
shown in Figs. 1, 2,6 and 7, for connecting -
| the coils to the collector rings (not shown).
ich project be-
e core are held .in position so that R
90

The Illja.rts of the coils which
yond t _ |
they can not be distorted or displaced by

which might destroy ‘the insplation. . Al

the end-turts of the field-coils consisting of a,

centrifugal force and so that there ¢can be no
relative movement or vibration of the parts,

86

{-each end of the core, is'an end-cover 21 for |
95

ring or cylindrical portion 22 surrounding the -

of the ring 22 of each end-cover engages and

fits closely within a'groove at the edge of ihe

“colls; and a portion 23 integral therewith and

| extending inwardly at right angles ‘to the

ring or cylindrical portion. The inner. edge® |
' 100 .

-core, and' the inwardly extending porfion 23
rests upon radial arms 24 df a 11ag or collar
| 25 fitting directly on the shaft projection of
the core. - The mner. edge of the inwardly
_ | extending portion 23 of each end-cover 21, :
- My invention consists in the details of con-

105

and the outer ends-of the tadial arms 24 are’

a -
'
'

or
.P_

notched portions



10

19

&l

formng rabbet jomts. Each rnng or collar
25 and the end-cover are pressed mmward {o-
ward the core and are held in position by a

ring or nut 26 whieh engages a threaded por-

tion 27 of the shait proiection. The end-

turns are preferably separcated from each of _
the outer surrounding rings 22 by omne or | air through the recesses 16 in the ends of the

| poles.

,. & |
more sheets of msulation 23.

The end-turns of the coils at each end of
the core are supported and pressed outwardly
against the ring 22 of the end-cover 21 by
wedges 29, the inner surfaces of which are in-
chined, and are seated in slots 30 of a sleeve
or collar 31 havihg an inclined or beveled
outer surface. The sleeves or collars, one of
which . 1s shiown in Fies. 1, 8 and 9 are
mounted on the eylindrical portions of the

shaft projections, each of the sleeves being

~provided with a screw-threaded portion 32

30

CI
CH

49

insulating material.

~against the ends of the wedges.

wiaich engages a screw-threaded portion 33
on the corresponding shalt projection. ¥Fit-.
ting closely over each wedge 29 1s an insulat-
ing shoe or channel-shaped member 34 which |

may be pressed into shape from fish-paper or
other suitable sheet msulation, or may be
molded into the desired shape from plastic
: The shoes 34 Insulate
the coils {rom the wedges but do not inter-
fere with the circulation of air between and
around the end-turns of the coils, as would be

the case if the wedges and coils were sepa-

rated from esch cther by sheets of insulating
material. - In Figs. 10 and 11 respectively
are shown 1n perspsctive one of the wedges
and one of the mmsulating shoes. In this case
eight equally spaced wedges are employed at

each end of the core, and the rings 25 each

have eight radial arms 24 located opposite
the wedges. I provide means for adjusting
each wedge 29 separately so that all portions
of the coils are forced outward against the
eylindiical portions 22 of the end-covers
with equal pressure. In this case this i1s ac-

complished by means of set screws 35

mounted in the radial arms 24 and bearing

Thus each

“wedge can be separately adiusted and hence

90

680

Pro jection.

all the coils can be forced ocutward agamnst
‘the end-ring with equal pressure, regardless
of slicht inequalities in the thickness of the

colls. |

The projecting portions of the coils are

carefully spaced apart and braced and are
spaced from the end-covers and the core by

insulating spacing members as will now. be.

described. Referring particularly to Figs. 3,
4 and 5, it is seen that hetween the coils at
their points of emergenee from the core are
wedge-shaped blocks of insulating material

36 which Gt tiehitly between the coils and exX-

tend inward to the rounded part of the shait
. Locatedd
innermost coil of each group 1s a wedge-
shaped insn lating member 37 consisting -(}f_ A1

fore t

ring (not shown:)  The two collector rings

spposite each pole and within the

900,838

. arc-shaped portion 38 -wluch extends neross

the end of the pole and substantially radial
arms 39 which extend i1nward, and rest
against the face of the pole. 1t 1s seen that

the shape of the bracing members 37 is such 70

as not to interfere with the outward flow of

The members 37 are separated 1n
this case from the innermost coils of the
eroups by insulating blocks 40. The insu-
lating bloeks brace the coils and prevent the
coils from vibrating and rubbing against the

d

L

comparatively sharp edges of the slots, and

hence eliminate the danger of abrasion of the
coil insulation. . The middle portions of the

end-turns of the coils are carefully spaced
from each other by spacing members 41

80

These spacing members also serve to hold in

position the straps 20, which connect to-

gether the coils of each group. As is shown

each consist of two blocks between whieh the
straps 20 are tightly held. The straps 20 of
the two groups of coils are preferably located
at opEosite ends of the machine, and there-

e spacing members at each end of the
core, for one group of coils may consist of
solid blocks 42, tihe spacing members at the

same end of the core but. for the opposite
group of the coils consisting of two parts as.

shown in Fig. 3. The outermost coils are
spaced from the inwardly extending portion:
23 of each end-cover by spacing members

consisting of insulating blocks 43 mounted

on an insulating ring 44 (shown 11 cross sec-
tion.) = - | - -

85
in Figs. 1, 3, 4 and 7 the spacing members

90

95

100

‘Referring now to Fig. 6 it is seen that the
collector lead 45 which 1s attached to the

outermost coil of the group extends mward
between the coil retaining wedges and -out-

105

ward along the shaft through an opening 45* -

between two of the radial arms 24 of the ring

25, over the ring or nut 26 which retains the

ring 25 in position and out to the collector

are ']]):éfer ably located at opposite ends of the
machine, and hence only one collector lead is
shown. The collector lesds are held in po-

sition-on the nut 26 by an cuter surrounding

ring 46, seated directly on the ring 26. This

Ting 1s

_ rovided with an opening to receive
the lead. ' '

~In Fig. 71 'hﬂ'ﬁe 1‘ shdﬁlm'h a slight ‘modifica-

tion of myinvention. The core 47 here shown '
ig similar to the core 11 shown in ¥Fig. 1 except
that the shaft projections 48 are inclined and
support directﬁr the coil seats or wedges, thus
dispensing with the wedge supporting sleeves

or collars. - In this case, the inclined shaft
projections are provided with . grooves 49

in which are seated the coil supporting.
wedges 29. * As in the first construection the

end-turns at the end of the core are surround-
|-ed by an end-cover 21 having an inwardly
| extending portion 23 which engages the out 130
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| -1;1 mto the inclined shaft-

. m,&as"‘}‘_

wa,rdl ettendmcr arms 24 0f the rmg ‘?’5 and ' cover -a ring or - collar havmg radial arms en-

each wedge 29 can be adjusted by means Of 2
' set screw 35 located in. the radlal arms..

It is seen that the rotor is. compact cons

5 sists of few parts which are held I‘lglle in
By means of the ad]ustable wedges

~ position.

29 and set screws 35 all portions of the
“coils can be forced outward against the end-

| covers regardless ofs differences in thickness
10 of the coils or wedges.
shown in ]5‘19r 3 consists of fewer parts than |
~ that shown in Fig. 1, but I prefer the former |
“construction for th& reason that it is a diffi-

The ¢onstruetion

~cult matter to cyt the grooves for the wedges

1S & Lomparatwelv simple matter to eut the
grooves into the sleeves -or collars employed
1n the construetion shown in Fig. 1.

20 ported by the insulating spacing members
“that there can be no dlspla,cement vibration
or rubbing of the parts.
is in inotion a large _volume of air passes
-between the radial arms of the rings 25, be-

25 tween the coil sup orting wedges and out- "
Also

ward throuﬂ‘n the slots or recesses 16.
“the 1118u1atmcr shoes permit air to pass be—
tw een the end—turns |

| 1 do not wish to be conﬁned to the exact'
30 details shown as many changes can be made

‘without departmg from: the spirit and scope
of my invention, and I alm in my {?lmms to
~cover all such cha,nﬂes |

‘What I claim as new a,nd deszre to secure

35 by Letters Patent is:— -
In a rotor of a dynamo—elcctﬁc ma—-."
chme a core, coils carried thereby, said coils
hfa,‘vmf:r end- turns projecting bey ond the ends
of the core, an .end-cover surrounding the |
40 end-turns at each end of the core, & member
resting on the shaft and engaging said end- |
cover, a plurality of wedges for forcing the

end- turns outward against the end-cover,
‘and means carried bv sald member for a,d-

45- ]Ubtm;r cach wedge separately.
a rotor of a dynamo-elec tric ma,-_.
chme a core, coils carried thereby, said coils -
havmcr end-turns projecting bevond the ends
o of the. core, an -end-cover surrounding the |-
50 end-turns at each end of the core, a member

In’

.mounted on-the.shaft, said member having
-adial arms engaging said end cover; wedges
or forcing said end- tuins ()utward against
the end-cover, and means carried by said

55 radial arins for separately ad]ustmg the...;

‘wedges.

3. In a rotor of a dvnamo-eiectrlc ma-

chine, 4 core, coils f,arned thereby, said coils
havmw end—tums projecting boyond the ends

60 of the ‘core,” an end-cover surrounding the
| each end of the core, said end- |
- cover consisting of a ¢v lindrical rmw—eha&ped;
- portion, and an inw ardly extending portion

. en(l turns a,t

at mht angles thereto, wedges fur torcing

rojections, while it

Al
parts of the coils are so well braced and sup-~

When the rotor:

_smfa,ce coil seats or we

Jectlon and engagin

| Core

oaging the mwardl} extending portion of the.

| end-cover, said arms being located opposite
| the said wedges and means mounted m said
radial arms for mdependen‘ih a,d]ustmg the
said wedges,.

4. In a votor of &

having end-turns projecting bey ond the ends :

of the core, ar end-cover surmundmﬂ the:

end-turns at each-end of the core, a member
supported on the shaft or shaft prn;ectum of

“the core, and engaging said end-cover, & plu-

rality of wedffes for for{.,mg the end-tarns

“outwardly aﬂ'ambt the end-cover, and scrows
| carried by said member for ‘-L(ljtl‘-‘.tlllg r.uuh
wedge separatelv ' : L
In a rotor of a dyn&mo electuc ma-

Lhme a core and shaft, coils carried by said

core and projecting bevond the ends thereof,

an end-cover surrounding the proj jecting. e:n_ds

of the coils at each end of the core, a rig or
“collar having radial arms engaging the end-
cover, wedges for forcing said end-turns out-
"W&I’dly against said end-cover, and adjusting
SCrews carrled in said radial arms for adjust-
| ing each wedge separately. .
6. In a rotor of a dvname—electmc ma-

chine, a core having shaft projections at each
end, coils carried by said core and -extending

: bevond the ends thereof, an end-cover sur- -

rounding the. projecting ends of the colls; at

| each end of the core, coll seats or wedges sup-
ported on said shaft projections, an end- -
“member mounted on each shaft projection
‘and engaging sald end-cover, and means car-
ried by said end- member for ad]ustmcr each
wedge separately. . = -

7. In a dynamﬁ-electrlc machme, a core,

having shaft projections at its ends; coils car-
‘ried by said core and projecting bevond the
ends thereof, coil seats or wedges supported
‘I by said shaft projeetions, a ring or collar

mounted on the shaft or shafi projections, at -

each end of the core and engaging the corre-

(hnamo electrlc ma—-.
_.chme, a. core, coils carrled thereby, said coils

m,-“ B

75
80
85 .
90
95
100
105

119'

sponding end-cover, and screws or bolts™

mounted in said member for adlus‘tmg each
-' Wedge separately. .

8. Ina dynamo-electrm mmhme a sletted

eore having shaft.projections, coils carried by
said “core and extending beyorxd the ends
‘thereof, end covers surroundmﬂ the pr ojéet~
| Ing ends of the coils, a sleeve or, colla. .
mounted on each of the shaft

r01ect10ns
said sleeve or collar, ha,vmg 2, beveled outfer .

dges carried by said -

1i5

120__

sleeve, a member mournted on said shaft pro- .

9. Ina dyna,mo electﬂc machme 2 , slotted

the end-cover, and
‘means carried by sai member for ad]ugtmfr R
each wedge separately. 125

said core. having shaft pre]ectmns. |

shafts secured to said projections, coils' lo- -

_ cated 1n the slots of the core and ehtendmg'
65 sand mul tmnc: oMW mllv against the end- i heyond thoendathere(}f end—covemsmround—

136
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chine, & core, field coils carried thereby, said

'- blpck:s -between the end-turns of sald
g21d spacing blocks serv:
40

ing the pr@jectmg énds of the coils, @aéh end-

cover having an inwardly extending portion,
a ring or collar mounted on the shaft or shaft

projection at each end of the. core, said ring

or collar having radial arms or proiections
engaging the inwardly extending portion of

the end-cover, a sleeve having an outer Bev-
eled surface mounted cn each shaft projec- |
tion, said slégve being provided with & plu-

rality of slots; a coil seat or wedge located in

each slot, and ‘means carried by the radial
o or coltar for |

arms or projections on the rin
adjusting each wedge e;epaimtﬁy. a

10. Iz a dynamo-eleeiric machine, a slottéd
core, said core having field coils extending

beyond the ends of the core, an end-cover
surrounding the

_ » projecting ends of the coils,
at each. &E{T{}f the. core, coil seats or wedges
for forcing the end-furns outwardly against

thé end-cover, and an insulating shoe fitting

over each wedge. .

~11. In a dynsmo-¢lectric machine, asiotted

core; coils earried thereby, having end-turns
beyond the ends of the core; end-covers sur-

. rounding. the end-turns, coil seats having
_their inner faces beveled or inclined, said coul
- seats resting upon 4 member having an in-

clined outer surface, an insulating shoe fitting
from the end-turbs; and means for adjusting
each coil seat separately. P

12, In a rotor of a dynamo-eleciric ma-

over each cdil.seat for insulating the latter

coils being arranged in groups, each group

= consisting of & number of wnaentﬁc&ﬁy ar-

ranged colls, conductors for connecting the
coils. of each.group 1n series, and

. -
-

for 'the said conductors.

1 aisd‘ as supports

© 13. In & rotor of a . dynamo-ersctric ma-
chine, & core, groups of concentrie field coils

carzied. thereby, strap conductors for con-

snecting the eoils of each group in series, and a |

45

50

nair of adjacent insulating blocks separating
the end-turns of each pair of adjacent colls,
eachi one of said strap conductors being lo-
cated between a pair of said insulating blocks

- 14. In a rotor of a dynamo-electric ma-

chine, a core having- shaft projections and

slots to receive field coils, groups of concen-

trie coils in.said slots the depth of the slots

being such that there 13 2 space between the

ends of coils which project beyond the |

T eoile
. COolis,.

the core and extending
colls, said members also extending inward

BOO,85D

core and the shaft projections, means for
braeing the coils at their points of emergence

Do

from the core comprising members of insu- .

lating material bearing against the ends of

veyond the innermost layers of the coils and

engaging the shaft projections, rigid covers

inelosing the ends of the coils, and means be-

tween the shaft projections and the ends.of "

the coils for forcmg the latter outward 1n
firm engagement with the end covers. _
15. In a rotor of & dynamo-electric ma-
“chine, a core, said core having radial slots and
pole pleces, satd pole pieces being recessed at
their ends forming ventilating openmings, &
around each pole

group of »:.‘:mkcentrw‘coils .
piece and extending beyvond the ends of the

core, and a wedge-shaped block of insulating

material between the sides of the innermost

cotl of each group and in g

the ends of the core, said bTocif.:. being cut
- away fromn the inner side.so as to permit an

outward circulation of air through the recess
in the pole. e .

T

16. In a rotor of a dynameoc-electric ma-

chine, a slotted core, coils located in the slots

of the €ore and extending beyond the end:
thereof; an end-cover surrounding the pro-
jecting .ends-‘of the coils, a ring or nut for
holding said cover in pogition,a collectorlead

Detween adjacent

encacement with

60

70

80

85

extending outward from seid coil over said .

ving or nut, and a second ring located over
said ring or
In position..

~17. In a rotor of a dynamo-electric ma-

- chine, a slotted core having shaft projections,

-t

coils located in the slots of said core and ex-

nut for holding the collector lead

90

tending beyond the ends thereof, an end-

.cover surrounding said coils, a collar on a
shaft projection and supporting the end-

| cover, wedges for forcing said coils outward

95

against the end-cover, a nut for hoiding said

end-cover in position, & collector lead extend-
ing outward from one of said coils through

said collar snd a ring surrounding seid nut
and holding the collector lead in pesition. -

- 1In testimony whereof I'affix mv signature,
i the presence of two wiinesses. . -
' . - BERNARD ELSHOFF.
- Witnesses: | A
ArTHUR F. Rwig,
FRED J. KINSEY.
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