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No. 793,218.

Patented June 27, 1905,

UNITED STATES PATENT OFFICE.

SPECIFICATION forming part of Letters Patent No. 793,218, dated June 27, 1905,
Application filed May 7, 1902, Serial No. 106,236,

To all whom it may concern:

Be 1t known that 1. Josuru G. O’KELLY, a
citizen of the United States, and a resident of
Chicago, in the county of Cook and State of
Iilinois, have invented certain new and use-
ful Improvementsin Speed-Reducing Devices
tfor Motors or Dynamos, of which the tollow-
ing 1s a full, clear, and exact clescription.

T'he object of my invention is to dispense
with the necessity of belting, gearing, and
counter-shatts for reducing the high speed of
dynamos and motors and to enable the same
to be placed directly upon the shaft it is de-
signed to drive.

My improvenments are particularly designed
for use in conjunction with electric-car mo-
tors and in connection with the power distri-
bution of factories and industrial institutions,
In which latter a large saving in the cost of

installing the plant and a great economy of

space 18 secured. This I accomplish by the
means hereinafter fully described, and as par-
ticularly pointed out in the claims.

In the drawings, Figure 1 is a plan view of
the drive-wheels of an electric car, showing
my 1mprovements secured on the axle there.
of. Fig.2isahorizontal central section taken
through the speed-reducing devices thereof
drawn to a larger scale.. Fig. 3 is a view of
the circular plate, which is secured to the axle
or shaft, looking at the broad side thereof, to
which the 1dle wheels are journaled, and with
the secondary king-gear and shaft in cross-
sectlon drawn to the same secale as Fig. 1.
Fig. 4 is a side view of the stationary com-
pound internal gear-casing looking into its
Interior and showing the axle or shaft in sec-
tion.  Fig. 5 is a view of the interior trapns-
mission-plate looking toward the broad side
thereot next which the idle pinions are jour-
naled and showing the primary king -gear
and shaft or axle in section. Fig. 6 1s a trans-
verse section through the shaft or axle and
the armature-sleeve of the motor, taken on
dotted line 6 6, Fig. 2. looking in the direc-
tion indicated by the arrows.

In the drawings, A represents a car-wheel
axle having suitable car-wheels z ¢ on its ends,
and B represents the stationary field of air-

50 electric motor, the armature and commutator

!

1

bot which are secured tast to a sleeve C, which
1s loosely journaled on the said axle between
the car-wheels. The end of the sleeve C pret-
erably opposite the commutator / has secured
thereto and revoluble therewith primary
king-gear D. The diameter of the bore of
this king-gear at one end is Increased and is
adapted to be slipped over the end of the
sleeve C until the edges of the sleeve bear
against the inner shoulder ot the rabbet then
formed; but the diameter of the remainder of
the bore of said king-gear is such as to loosely
fit the shaft or axle. The teeth of this gear
D are made by moving the gear-cutter from
the end thereof farthest from sleeve C to-
ward but not clear to the oppostte end. This
leaves a cylindrical surface surrounding the
sleeve C, which is rabbeted so as to leave g
ctrcumferential flange D', Lioosely seated in
the rabbeted portion of this king-gear D in
such manner as to easily revolve within the
same 1s a stationary double interpal gear-cas-
ing E. The circular exterior of this internal
gear-casing K is stepped to two diameters,
the portion having the smallest of which sur-
rounds the king-gear D and is provided with
an interior annular rack ¢ and the portion hav-
ing the greatest diameter of which oxtends 1na
direction opposite the motor and is provided
with the interior annular rack J.  This in-
ternal gear-casine E has screw-plates F F pro-
Jecting radially from its periphery or is pro-
vided with any other suitable means for se-
curing it to the adjacent structure of the
trucks, in which said wheels are journaled, so
as to hold the same stationary.

Loosely journaled on the axle or shaft A,

$0 as to come within and be surrounded by
the portion of the interior gear-casing It hay-
ing the least diameter, is a transmission-plate
(. This plate (+ has a series of pivotal studs
g projecting therefrom toward the closed face

of said casing, and loosely journaled on these

studs ¢ are idle gears 4, which are of such

diameter that they are engaved by the king-

gear at points nearest the axle orshaft A and
by the annular rack ¢ of the stationary casing
E diametrically opposite said king-gear D.
Made integrant with the central portion of
this plate ¢ and extending in a direction op-
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posite the gear D is a secondary king-gear K,
the pitch of which is preferably greater in
diameter than that of king-gear D, and se-
cured to shaft A by a suitable spline or key

or otherwise is a circular plate L., the outer-

portion of which bears against the annular

edges of the portion of the interior.gear-cas-.

ing E having the greatest diameter, with

which said plate preferably corresponds. This

plate L. has a series of- pivotal studs £ pro-

jecting therefrom toward plate (x, and jour-

naled on these studs are the idle pinions M,
which are preferably greater in diameter than

the pinions 4 and are engaged by the king-

gear K on one side and by the interior annu-
lar rack £ of the casing K diametrically oppo-
site said king-gear.

The operation of my invention is as follows:

The armature of the motor being secured to
sleeve C revolves the same, together with the
primary king-gear D attached thereto. This..
king-gear D engages the idle gears h, and as

the idle gears engage the stationary interior
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annular rack e of the casing L the. transmis-

sion-plate G is caused to revolve at a reduced-
speed as compared with king-gear D. The
secondary king-gear K revolves at the reduced

speed of the plate G, to which 1t 1s attached;

and by engaging the pinion M the latter by

engaging the stationary interior rack f causes
the plate 1., together with the axle or shaft

A, to rotate at a speed much less than the.
king-gear K. This reduction of the speed of
the armature-sleeve can be carried to a much

oreater extent simply by introducing .addi-
tional transmission-plates similar to D, to-
oether with the elements codperating there-

with: but, if desired, such transmission-plate

can be dispensed with altogether. All such

modifications I desire to be considered as con-

templated within the scope of my invention,

the principal features of which are the sleeve
to which the armature of the motor is fas-

tened instead of a solid shaft and the speed-
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60 of a circular plate keyed thereto, a series of |

reduction devices arranged concentrie to and

apon the shaft or axle it is desired to actuate

at a reduced speed by said motor.
What I claim as new 15—
1. The combination with an axle or shaft,

of a circular plate keyed thereto, a series of
idle pinions carried by said plate, a kKing-gear.

on said shaft engaged by said idle pinions, an

interior gear-casing inclosing .and engaging.

with the outer segments of said idle pinions
opposite said king-gear, and a sleeve loosely
journaled on said axle or shaft and means for
imparting the motion of said king-gear to sald
sleeve.

9 The combination with an axle or shaft,
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idle pinions carried by said plate, a king-geat
on said shaft engaged by said idle pinions, an

interior gear-casing inclosing .and engaging.

with the outer segments of said idle pinions
opposite said king-gear, and a sleeve loosely
journaled on said axle or shaft and gearing

for imparting the motion. of said king-gear to

sald sleeve.

3 The combination with a motor and sleeve
which is rotated -thereby, of an axle or shatt
upon which said sleeve 1s journaled, a king-
gear secured concentrically toone end of said
sleeve, a stationary casing having concentric
:nternal annular racks, a transmission-plate
loose upon said axle or shaft, and pinions car-

ried thereby which are located between said.

king-gear and one. of said internal:racks and

mesh therewith, and a plate secured :to said |
shaft, which is operatively. connected to said.

transmission-plate whereby said sleeve indi-

rectly actuates said shaft at a reduced rate of

speed.

4. The combination with a motor and sleeve .

which is rotated thereby, of an axle or shaft

upon which said  sleeve is journaled, a King-

gear secured concentrically to one end -of said.:
sleeve. a stationary casing having concentric.
internal annular racks, a.transmission-plate.
loose upon said axle or shaft, and pinions car-

ried thereby which. are located . between said

king-gear and one of said internal racks. and

mesh therewith, a secondary king-gear inte-
grant. with said transmission-plate, a plate se-

‘eured to said shaft, and pinions carried there-

by which mesh with said secondary king-gear.

and the internal rack in the same transverse.

plane thereas, whereby said sleeve indirectly.
actuates said shaft at.a reduced rate of speed.

5. The combination with a motor.andsleeve
which is rotated thereby, of.an axle or.shaft

‘upon which said sleeve 18 journaled, a king-
oear secured concentrically to one end of .said -

sleeve, a stationary casing having two concen-
iric internal annular racks of different diame-

ters, a transmission-plate loose upon said axle
or shaft, and pinions carried -thereby which
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are located between said king-gear and the in-

cernal rack of lesser diameter and mesh there-

with, a secondary king-gear integrant with
said transmission-plate, a plate secured to said
shaft, and pinions carried thereby which mesh

with said secondary king-gear and the internal.
rack of greater diameter in the same trans-
verse plane thereas, whereby said. sleeve 1n-.

directly actuates said shaft.at a reduced rate.

of speed.

. JOSEPH G. O’KELLY.

Witnesses:
Frank D. THOMASON,
M. FrIEL.
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