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To all whom it may concern : .

Be it known that I, JouN STEWART, resid-
ing in the city of Newark, in the county of Es-
sex and State of New Jersey, have invented
certain new and useful Improvementsin Speed-
Gearing, as fully described and reprevented in
the following specification and the accompany-
ing drawings, forming a:part of the sanie..

My invention relates to an’ improvement in
speed-gearing; and it.consistsin the coustruc-
tion herein shown and described for changing
the speed of a shaft or spindle by means of a
combination of internal gearing with a pulley
or belt cone. .

In the drawings annexed, Figure 1 is aside
view of a lathe head and cone, chiefly in see-
tion, on the center line. Fig. 2 is a view of
the inside of the front bearing of the head;
Tig. 6, a section of the cone at line z x in Fig.

1; Fig. 4, a section of the eone at the rearedge-

of the gearing ou line yy in Fig. 1. Tig. 5 is
& view of the rear side of the brace M. Tig.

3 is a frout view of the locking-flange 1; Tigs.’

7 and 8, an edge and front view of the hub on
the disk of the ring-gear II, the disk being
shown ouly in part; and Fig.9is a perspective
view of thelocking collar and bolts.

My invention is shown applied to the spin-
dle of a lathe because of the frequent change
of speed required in that tool, but'is equally
applicable to milling-machines and other tools,

“and may be combined with a single-face pul-

ley as readily as with a cone of several steps,
ag the working parts are entirely disconnected
from the outer side of the pulley, where the
belt or other power is applied. For this rea-
so:1 my improved speed-gearing is cqnally
adapted to the interior of any driving or cog
wheel in a train of echanisin where the speed,
of the shaft needs to be ¢hanged from timeto
time in a definite degree. The shaft requires
to be mounted in fixed bearings, at least at

“some point near the speed-gearing, and the

entiremechanism revolves with theshafe when
adjusted for the quickest rate of speed.

~Attached to the shaft is a flange, to which,

the motion of the pulley is transmitted by an
arrangement of cog-wheels disposed to avoid
all stde strain npou the shaft or its bearings,
This desirable effect is secured as follows:

A is the shaft, revolving in bearing‘é B and
C in the head D, .
. B is the cone, fitted to turn loosely upon the

shaft when desired, and provided with a cen-

tral bush or slceve, F, provided at its front
end with a cog-wheel, G, which alwaysrotates
with the cone and sleeve at the uniform speed
imparted by belt or other means,. -

11 is an internal ring-gear,.fitted to turn ab-

pleasure inside the rim of the palley E over
the gear G, and secared to the margin of a
disk, J, which is fitted to tarn freely upou the
shaft near the fixed bearing B.

Two intermediate gears, K, are mounted
upon studs s, fixed upon opposite sides of the
shaft in a flange, L, which is shown secured to
the shaft between the gear G and disk J. The
intermediates form a connection a$ opposite
points between the central driving-pinion, (,

anttthe ring=gear 8w thus transmita per-

fectly-balanced movement to the flange and
spindle in the following manner:

By a suitable locking device the disk J and
the ring-gear H can be held stationary by se-
curing them to the fixed bearing B, or be ar-
ranged to rotate with the shaft A by locking
them to the flange I.. When held stationary

‘the teeth of the ring-gear serve as a falerume

for the force and movement of the gear G, and
the cog-wheels K act as levers of the first or-
der to rotate the flange upon which they are
mounted slowly inside the statiovary ring H.
When locked to the flange L the disk and
ring geararecompelled to rotate with the coue,
as the gears K are secured by the action of the
lock in a fixed relation inside thering-gear H,
and are prevented from revolving at all.. The
central gear is thus also préven:ed from turn-
ing upon the shaft, and drives the lange and

shaft avound as if secured directly to.it.

The locking device consists of two sliding
bolts, «, inserted longitadinally through a hub,
b, formed on the disk J,anda collar, ¢, securad
to each of the bolts and &rranged to slide
lengthwise of the hub. The holes d, through
which the bolts are inserted, extend to the pe-
riphery of the hub, so that the boltsare in con-
tact with the collar, and screws ¢ are passed
through the eollar inte the bolts, as shown in
Figs. 1 and 9. Thebolts are madelonger than

55

6o

65

70

75

8s

9o

1G0



20

.45

2 - S : 252,537

the entire distance through the disk and hub

b, so that they project into holes g, formed in

the body of the stationary bearing B, when
- locking the disk to the latter, or into holes hh,

5 formed in the flange L, when securing the disk
. to theflange. , The movemeunt of the bolts into
either posmon is effected by sliding the collar
¢ lengthwise apon the hub, “and to retain it in
either position upon the hub the latter is
formed with two grooves, 7, adapted to engage
aspring-wire, f, (shown inserted in an annular
grooveinsidethe collarin Figs.1and 9.) When
the bolts are pushed into the holes ¢ to hold
the disk stationary the hub b and collar ¢ are
likewise held fast, and the hand of the oper-
ator can be apphed to the collar to move it
while the cone is revolving and the shaft is
slowly rotating by the internal gearing. By
then pushing the collar toward -the disk the
bolts ¢ are-withdrawn from the holes g and in-

io

i

serted into the holes & in the flange, which is.

provided with six of such holes, that very lit.
tle delay may ensue in engaging them as they
revolve. The speed of the shaft is then .im-
mediately changed to that of the cone,and the
disk and collarrotate at the same speed asthe
pulley L.

To brace the gears K effectually, as well as
to secnre a distribution of oil fo their axles, the
studs’s dre projected beyond -the sides of the
gears and secured in a brace, M, which re
- volves loosely upon the end of the sleeve T

behind the gear G. The brace is provided
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' Wuh a:hub, ¢, having an oil-chaunel, j, formed
in jts mtemor, which coincides at every revo-
‘lution with an oil-holé, k, formed through the
body of the cone, and stopped by a plug, I,
As the outlet of the oil- chdn :

35

upon its orifice.-
nel j is in contact with the gears Kand G, the
oil is thoroughly distributed to them and to
the studs s by the rotatlon of the parts when in
motion,

. 40

By mounting the gears all upon the main’

shaft, instead of upon a back gear-shaft, as is
usual in most lathes, I prodnce a speed-gear-

ing entirely free from the objection which has

. generally prevented the use of all speéd-gears
upon mlllmg m'lchmes;, drills, and many other |

‘in the manner set forth,

taols—rviz., the exposure of the workman to in-

Jjury by the teeth of the wheels. - By arranging
the locking-bLolts and intermediate gears in
pairs upon oppositesides of the central shaft a
perfect balance of the forces is.secured, and all
side-thrust upon the shaft and its bearmgs is
prevented. My construction is therefore more

efficient and durable than those emptoying an

auxiliary shaft which produces such side-thrust,
and the construction of my locking devices
affords the utmost ease of operation when de-
sired.

I therefore claim m5 invention as follows:

1."The combination, with a shaft, A; fixed
bearing B, and gear G, rotated upon the shaft
by cone E or its equlvalent of a flange, L, se-
cured to the shaft, and carrying gears K in
connection with gear G, a ring-gear, H, con-
nected with gears K and snitably mounted
to revolve freely upon the shaft, and means

for securing the ring-gear to the flange L or.

bearing B at pleasure, bubstfmtxall y as herein
set forth.

2. The constructxou for the locking devnce,
cousisting of the bolts a and collar ¢, combined
with the Qub of the disk J and operating fo
lock the disk to the fixed bearing-B or flange
L af, pleasure, substantjally as set forth.

3. The combination, with the bolts a, hub

b, and collar ¢, of the spring f and grooves = #,.

arranwed and operated substantml]y as de-
seribed.

4. The combination, with the flange L’ and'

studs nn,carrying the mtermedlate gears, K, of
the brace M, arranged to revolve on the sleeve

forth ,

5. In combination with the shaft A, cone
E, and sleeve I, the speed-gearing, constracted:
substantially as described, and provided with
the brace M and oil: chauneISJ k for distribut-
ing oil to the internal gearing, substantxally
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