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To all whom it may concern

Be it known that I, Lucius E. WHITON, a
citizen of the United States,residing in the city
and county of New London, and State of Con-
necticut, have invented certain new and use-
fnl Improvements in Speed-Changing Mech-
anism for Lathes, which improvements are
fully set forth and deseribed in the following
specification, reference heing made to the ac-
eo>mpanying sheat of drawings, in which— -

Figure 1 isaside elevation of a mechanism
embodying and illustrating my invention, the
same being broken away in part to expose the

internal elements. Fig.2isan inner end view

of the journal-bearing 13, partially cut away
to show a rack-and-pinion mechanism, here-
inafter described. FKig.3isa front side view
of said journal-bearing broken away, and Fig.
4 is a similar view of a modification or equiva-
lent of said rack-and-pinion shifting mech-
anism.

This invention is in the class of mechan-
isms commonly known as “fast and slow gear-
ing,” and has for its object the produection of
asimple mechanism that may be utilized with
advantage in lathe-heads, drill-presses, and
analogous machines in which variable speed
is desired. A further feature of my said in-
ventionliesinanovel arrangement of clutches
and operating devices by means of which the
speed may be changed from fast to slow or
from slow to fast without stopping the main
pulley of the complete mechanism.

I have here illustrated my said invention as
applied to alathe-head, the reference-figure 10
indicating the spindle, and 11 a cone-pulley
loosely fitted thereon. Spindle 10 is jour-
naled in bearings 12 13. Pulley 11 is cast
with a central shell 14, that forms a bearing
of considerable length, said shell being con-
nected with the circumference of the pulley
by a series of radial ribs15. To prevent end-
wise displacement of the pulley on the spin-
dle, a collar 16, secured to the spindle 10 by
a set-serew 17, may be used, or the central
shell 14 of the pulley may be elongated suffi-
ciently to abut against the hub of the gear 24,
hereinafter described. The larger (open) end
of pulley 11 is closed by a cncular plate 18,
that is secured in place by serews 19, and pro-
vides a bearing near the perimeter of the
pulley for one end of a shaft 20, that car-

ries {wo pinion-gears 21 22. - The opposite
end of shaft 20 is journaled in a lug-bearing
23, cast- on or secured to the cone-pulley.
These pinions 21 22 ave of different diameters;
are fastened firmly together or formed inte-
gral, and are journaled upon shaft 20 and
carried around by pulley 11 as said pulley
rotates.

24 denotes a gear that is keyed or otherwise
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fixed on spindle 10 and meshes with pinion- ;.

gear2l. 25 denotes a similar gear of smaller
diameter that meshes with the pinion-gear 22,
and is loosely fitted on said spindle. Said
gear 25 may be moved longitudinally, but is
always in mesh with its companion gear 22
the latter being of unusual length, as will be
seen by reference to the drawings. The two
opposite ends of the hub of gear 25 are formed
as clutches, that on one end being adapted
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for interlocking with the correspondingly- -

shaped hub of gear 24 and that on the oppo-
site end for interlocking with the end of a
fixed thimble 26 within the bearing or box 13.
These clutches may be friction-clutches of

any practical form or may be simply project- .

ing lugs, as here illustrated, said lugs being

‘capable of interlocking with each other when

gear 25 is moved longituinally on the spindle
10, as above described. The inner or fixed
gear 24 is larger than the loose gear 25, and
the pinions o1 22, that complete the tmln are
correspondingly formed

‘When the loose gear 25 is forced inward

- and interlocked w1th gear 24, as in Fig. 1, it

8o

will be obvious that no correlative rotary mo-

tion can occur in the described train of gear-
ing, and that the cone-pulley 11 will become
as a fast pulley on spindle 10, and said pul-
ley and spindle will rotate together at the
same speed; but when gear 25 is moved out-
ward and its cluteh is so interlocked with the
thimble 26 that the rotation of said gear is

prevented, then the rotation of the cone trans-

mits motion through the described train of
gearing tospindle 10, which is thereby caused
to revolve in the same direction as the cone,
but at a slower speed.

The outer end of the hub of gear 25 is
formed with a circumferential groove 27.

Within the head-block, immediately be-
neath the bearing 13, is a toothed rack 28,
whose inner. end projects within the cone-
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pulley and upward into the circumferential
groove 27. This rack 28isactuated bya pin-
ion-gear 29 on a shaft 30, journaled in the
head-block, the exposed end of said shaft be-
ing provided with an operating-lever handle
or with a hand-wheel 31, as here shown., In
place of this toothed rack 28 it may some-
times be advantageous to substitute a slid-
ing plate 33, having a transverse slot 84, and
in place of the pinion 29 an eeccentric 35, as
shown in Fig. 4, these means of moving gear
25 being regarded as equivalents. Itis ob-
vious, also, that other equivalent mechanisms
for moving gear 25 may be used within the
scope of my invention, those mentioned be-
ing intended as types of a variety of conven-
ient devices of this kind well known to those
skilled in the art to which my invention ap-
pertains.

The inner end or hub of hand-wheel 31 may
be squared and a flat spring 32 provided,
whose free end may bear against said hub to
prevent the accidental rotation of shaft 30.

When it is desired to move gear 25 to con-
nect it with gear 24, the hand-wheel 31 is
grasped and partiallyrotated to the left hand,
as arranged in Fig. 1, this motion being suffi-
cient to slide rack 28 and its connected gear.
When, on the other hand, it is desired to move
gear 25 outward to slow down the spindle, the
hand-wheel is rotated toward the right hand.

When applied to a lathe-head, ashere illus-
trated, the described changes may be made,
if desired, without stopping the cone-pulley,
thus avoiding the annoyance experienced
with back-geared lathe-heads of ordinary con-
struction.

My device as a whole furnishes mechanism
that is symmetrical in appearance, and which
is simple and strong in its parts and positive
in its action.

Having described my invention, I claim—

1. In combination with a spindle suitably
journaled, a pulley loosely fitted thereon hav-
ing connected pinion-gears 21 22, journaled
near its perimeter and adapted to be carried
around with said pulley, as set forth, a gear
fixed on said spindle in mesh with the smaller
of said pinions 21 and having its hub formed
with a clutch-surface, a loose gear on said
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spindle in mesh with thelarger pinion 22, hav.
ing both ends of its hub formed with clutch-
surfaces, afixed journal-bearing for said spin-
dle having a clutch-surface coincident with
that on the outer end of said loose gear, and
shifting mechanism, substantially as de-
seribed, for moving said loose gear longitudi-
nally on said spindle for engaging and disen-
gaging said clutch-surfaces.

2. In combination with a spindle suitably
journaled, a pulley loosely fitted thereon, a
train of gearing within said pulley, as herein-
after set forth, for varying the speed of said
spindle, the hub of the loose gear 25 of the
train being formed with a circumferential
groove, a shifting-bar parallel with said spin-
dlehaving an arm projecting into said groove,
and an operating member connected to said
shifting-barand provided with a suitable han-
dle, all being substantially as and for the pur-
pose specified.

3. In combination with a spindle suitably
journaled, a pulley loosely fitted thereon hav-
ing a bearing-shell throughout a portion of
its length, means, substantially as described,
to prevent endwise movement of the pulley,

‘connected pinion-gears 21 22, journaled with-

in said pulley near its perimeter, the inner
pinion 21 being the smaller and the outer pin-
ion 22 being of unusual length, as and for the
purpose stated, a gear 24, fixed on said spin-
dle in mesh with the smaller pinion, a gear of
less diameter loosely fitted on said spindle in
mesh with the larger pinion, clutch-surfaces,
substantially as described, for locking said
loose gear to said fixed gear or to the rigid
head-block, and shifting mechanism consist-
ing of a circumferential groove in the hub of
the loose gear, a shifting-bar parallel to the
spindle having an arm projecting into said eir-
cumferential groove, and an operating mem-
ber connected to said shifting-bar for moving
said loose gear longitudinally on said spindle,
all substantially as and for the purpose set
forth.

LUCIUS E. WHITON.

Witnesses:
D. E. WHITON,
A. M. LUTHER.
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