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UNITED STATES

PATENT OFFICE.
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-+ RATION OF NEW JERSEY.
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No. 881,442,

Specification of Letters Patent.

Patented Sept. 18, 1006.

Application fled July 6, 1905, Serial No. 268,316,

To all wiom it may concern.: :

Be it known that I, CaarLEs A. KELSEY, a
citizen of the United States, residing at Pitts-
field, county’ of Berkshire, State of Massa-

chusetts, have invented certain new and use--

ful Improvements in Inductor-Alternators,
of which the following is a specification.

My invention relates to alternating-cur-
rent generators of the inductor type, and is
particularly applicable to high-speed induc-
tor-alternators . for comparatively low fre-
quency: . S . '

Inductor-alternators are in many respects

particularly.-adapted for use with prime’
movers operating at a very high speed, such .

as steanm-turbines, since no sliding contact
and no moving wire whatever is required,
and consequently the structure of the rotat-
ing ‘inductor. may readily be designed. for

great mechanical strength adapted to resist

high' centrifugal strain. As inductor-alter-
natorsthave been constructed heretofore it
has been necessary to employ at least. two
poles on'the inductor in order to secure a me-
chanical balance, and as inductor-alterna-
tors are ordinarily arranged one rgvolution
of the inductor produces as many complete

“cycles as there are poles—thatis, a two-pole

inductor produces two complete cyeles per
revolution. -Thus an alternator designed for
twenty-five cycles would have a speed of seven
hundred-and fifty revolutions per minute,
whichy partic‘ulaﬂy with small machines, is
too low for most efficient operation of a
steam-turbine, while for still lower frecuen-
cies a still more inéfficient speed is required.
The object of niy invention is to provide a
novel form of inductor-alternator adapted to

give only oné cyele for each complete revolu~

tion, and thereby to double the speed =t
which the generator may be operated for any
desired frequency. . :
My invention broadly consists in arrang-
ing the inductor with a single helical polar
projection. ~Since only one polar projection
15 employed, the machine gives only “one
exele for eachi revolution, and since the pro-
jection is arranged ina helix the inductor
may be mechanically balanced.
My invention further ¢

hiprises & number
of structural features, which will be best un-
derstood by reference to the accompanying
drawings, in which— v

Figure 1 shows an end elevation of an in-
ductor - alternator - 2arranged in accordance
withmy invention. Fig. 2 shows a side’ele-
vation with one-half of the stationary frame
removed. - Fig..3 shows.a detail of one of
the inductor punchings or laminations, and
Fig. 4 shows a detzil of the inductor-shaft.

In the drawings, A represents the frame of

the machine, which is provided with two pro-

ield’structure.
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};cting poles B, like an ordinary bipolar --

On the poles B are mounted

the field-coils (%, which furnish .the magneti- 6;

zation for the machine. On.the faces of the
oles B are supported laminated cores D,

which are held in place by suitable clamping-

plates E. The laminated cores D are ar-
ranged with lrelical slots, as is clearly sho. .
in Fig.2, and in these slots are placed.the
armature-coils F. In this figure the arma-
ture-coils are arranged to produce a two-
phese currént, each phase comprising  two
coils and the-coils of the two phases being
displaced from each other ninety electrical
degrees. Counting from left to right-in Fig.
2, coils 1 and 3 are at the point of maximum
induced voltage, since one side of these coils
is directly opposite the center of the polar
projection on the inductor.” Coils 2 and 4
are at the point of zero-induced voltage;
since the polar projection is directly oppo-

- site the centérs of these.coils.

G represents the induttor-shaft, which is
mounted in suitable bearings (not- shown)
hetween the field-poles. Surrcunding the
shaft and supported thereby are a number of
punchings or laminations :H, arranged in
planes perpendicular to the axis of the shaft,
These laminations are shaped, as shown in
Fig. 3, like rings or disks of unequal depth on
opposite sides. Each lamination thus has
one part projecting beyond the rest of the
punching, and the several punchings are so
arranged on the inductor-shaft that each. is

- displaced circumferentially a small amount
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from the next one. In this manner a lamin- -

ated mass is produced having a single helical
polar projection. As shown in Fig. 2, this

- polar projection makes two complete turns

around the inductor. o

Tn order to secure the helical arrangement
of the punchings, the shaft G may be pro-
vided with a spiral groove, as shown in Fig. 4,
and the puncll)xings provided with similarly
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** positioned tongues ', as shown in Fig. 3,
" adapted to engage the helical groove in’ the

shaft. * The punchings are held in place on

. ~the shaft by suitable clamping-rings I at
"5 eachend. = . L
- . Sincé the relative movement of the helical-
. -.inductor-pole and of the armature-slots is
. ‘neither circumferential nor axial, but in a

~direction midway between these two, it may

10 be desirablé to laminate the periphery of the

- done in a simple manner by slotting the pe-

- riphery of the projection. of ‘each punching,

. asshownathinFig. 3..: - =~ = .
15° The machine as above described evidently
gives one cycle per revolution, so that by my

* 1nvention it is Fdsslble to operate an induc-
tor-alternator for twenty-five cycles at fif--
-teen hundred revolutions per minute or.for
sixty cycles at thirty-six hundred revolu-
tions, o S : -
I do not desire to limit myself to the par-’
‘ticular construction -and arrangement -of
parts here shown, but aim in the appended
claims to cover all modiﬁcatigns which are
within the scope of my invention.
" What I claim as new, and desire to. secure’
by Letters Patent of the United' States, is—
1. In a dynamo-electric machine, a re-
volving inductor having a helical polar pro-
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said inductor, and helically-arranged station-
‘ary armature-coils. S
2. In a dynamo-electric machine, a sta-
tionary frame, a field-winding carried there-
by, a laminated core carried by said frame
‘and arranged with helical sloty, armature-
coils carried in said slots, and a revolving in-
.. ductor having a helical pgla;ﬁjprojﬁ?t'ion. '
40

-jection, a field-winding adapted to magnetiztj{ |

35

3..In a_dynamo-electric ; mac
- volving inductor built up of iparallel lamina-
.- tions arranged in planes perpendicular to the
~ shaft, each lamination having a projecting
_portion and being displaced circumferen-
45
" tion, so as to form a laminated mass having a
helical polar projection, . T
. 4. In_a dynamo-electric machine, an in-
-, duector' comprising a revolving shaft, and
» laminations surrounding and supported by
the shaft, each lamination being of unequal
depth on voi)lpo'sit'e, sides and displaced cir-
.+ cumferentia.
lamination so as to form a laminated .oass
havinIg 4 helical polar projection. . ‘
5.

55

urality of simi-’

K

~ with & helical groove, and a p

‘a revolving inductor between said poles hav-
_ing a helical polar projection, and armature-.

-of said poles. = - AR S
.- 8, Ina dynamo-electric machine, a bipolar 75’
field structure, field-coils carried on the poles, .
"laminated cores carried on the-pole-faces an:

' field structure, field-coils carr
| laminated cores carried on the pole-faces and -

ne, a re-

tially a small amount from the next lamina- |
_tiona

y a small amount from thé next |- _
-hand this 3d day of July, 1905.. - . -

‘ 1 a, dynamo-electric.machine, an in- |
ductor comprising a revolwing shaft' provided |

,881,448

‘lar ring-shaped laminations sufrounding said
-shaft, each lamination being of unequal 60

depth on opposite sides and provided with a
tongue adapted to eéngage said groove. -

6. In a dynamo-electric machine; a bipolar
field structure, field-coils carried on the poles,’
65

coils carried on the faces of said poles in in-

be de¢ lan e ) .ductive relation to said inductor.
inductor-punchings axially. ., This may be |-
- field structure, field-coils carried on the poles,

7. In a dynamo-electric machine, a bipolar
70.
a revolving inductor between said poles hav-

‘ing a helical polar projectign, and helically-

arranged armature-coils carried on the faces -

arranged- with helical. slots, - armature-coils -

‘carried in said slots, and & revolving inductor

between'said poles having a helical polar pro- 8¢
jection. o o s

9. In s dynamo-electri

] schme, a'bipolar -
Fied on the poles,

arranged with helical slots, armature-coils 85 -

.carried in said slots, a revolving shaft be-
tween said poles, and laminations surround-,

ing and supported by said shafi, each lamina-
tion being of unequal depth on opposite sides
and displaced circuimnferentially. a small go
amount from: theé next lamination so as to

_form a laminated mass having a helical polar

projection, . ,

10.. In a dynamo-electric machine, a re- =
volving inductor built up of parallel lamina- 95
tions arranged in planes perpendicular to the.
shaft, each lamination- having:a ‘projecting

ortion slotted at.its. periphery and heing
gisp‘luﬁed circunferentially a-small amount
from :the next lamination; so as to form a 100
laminated mass having a helical polar pro-
jection. - ‘ S

11. In & dynamo-electric machine, a sta- -
frame, a field-winding carried there-
by, a laminated core carried by said frame 105
and arranged ‘with helicdl slots, armature-
coils carried in said slots, and a revolving

laminated ‘inductor having a helical polar

gr(_')jectiqn, each lamination of said inductor
eing slotted at its periphery. B ¢ -5
In witness whereof I have hereunto set my

‘CHARLES A. KELSEY.

Witnesses:. ~ = ..
Freprick MURRAY ‘Prarr, -
- Fornes TuompsoN. CULLENS.. -




