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To all whom it may concervi:

Beit known that I, CARL C. CLEVERDON, &
citizen of the United States, residing at Aus-
tin, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Speed-Changing Mechan-
isms, of which the following isa specification.

My invention relates, broadly, to a novel
and effective means for changing at will the
speed of a rotating shaft or spindle, in what-
ever relation or class of machines the latter
may be employed; but the prineipal applica-
tion of my invention contemplated by me is
in connection with that class of machine-tools
of the lathe variety, and more especially with
those that are provided with back gears or
equivalent mechanism for reducing the speed
and increasing the torque of the driving-
spindle.

The object of my invention is to render it
possible to change the speed of the rotating
shaft, as in a lathe, for example, the speed
of the head-stock spindle from fast to slow, or
vice versa, by a single movement of a lever
and without stopping the machine. I am
aware that this change is now effected on a
large number of turret-lathes, &c., by means
of friction-heads, most of which operate by
clutching the live-spindle to either the rap-
idly-rotating belt-cone or to a slow-running
gear, both loosely mounted upon the live-
spindle.

My invention isintended to overcome some
of the principal objections usual in this form
of driving mechanism. Among these may be
mentioned the cost, complexity, the danger
of slipping under heavy duty, the increased
length of spindle, and in a lathe the conse-
guent increased length of head-stock frame
and lathe-bed. _

My invention is also designed to reduce the
number of gears running idle when the back
gears are not in use.

T'o these ends my invention consists in the
parts and combinations of parts constituting
my improved speed-changing mechanism as
hereinafter described, and pointed out in the
claims.

My invention is illustrated in the accom-
panying drawings, in which— "

Tigure 1 is a side elevation, partly in cen-

tral vertical section, broken away, of a lathe-
head embodying my invention. Fig. 2 is an
end elevation in detail of a friction-clutch
having improved adjusting means which I
prefer to usein connection with my invention.

For convenience and clearness the device
will be described as applied to a lathe-head,
similar numerals of reference referring to the
same parts throughout both views.

The general arrangement of the head-stock,
including the back gearing, is the same as
that of the standard form used on most en-
gine-lathes, but differs therefrom in construe-
tion and mode of operation in the following
important partienlars: First, the back shaft
is not provided with the usual eccentric bear-
ings for throwing the gearsin or out of mesh,
but always vevolves when the machine is
running, unless such disengagement of the
back shaft is desired, as when a high speed
only is required for a counsiderable length of
time; second, the large gear on the live-
spindle, which is usually rigidly connected
thereto, is in my arrangement longitudi-
nally free for a certain distance upon said
spindle, although rotatively engaged thereto,
and isof such a size that it may be slid under
the largest step of the cone-pulley, said pul-
ley being so formed and supported as to allow
this movement of the gear, and, third, close
to the web which connects the largest step of
the cone-pulley to the next smaller step and
inside the large step is a friction-cluteh rig-
idly connected to the driving-spindle, and
when this cluteh is operative it frictionally
engages the cone-pulley with the driving-
spindle. This clutch is adapted to be oper-
ated by the movement of the large gear.

When running at a high speed, the large
gear on the driving - spindle is inside the
largest step of the cone-pulley, and in this
position of the large gear the friction-cluteh
is made operative. To change from fast to
slow speed, the large gear is slid from inside
the cone-pulley into mesh with the small gear
on the back shaft, the friction-clutch being
released from the cone-pulley just before the
gears mesh.

Proceeding now to & specific description of
the mechanism illustrated in the drawings,
12 designates the housing-frame of the lathe-
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head, in which is rotatably mounted in suit-
able bearings the live-spindle 24 of the lathe.
On this spindle is loosely mounted the usual
stepped cone-pulley 25, which carries at one
end a small gear 26, the latter engaging a
large gear 27, fast on the usual back shaft 6.

Fixedly secured on the spindle 24, adjacent
the cone-pulley 25, is a hub or sleeve 14, car-
rying at one end a friction-cluteh 3, which is
housed within the largest step of the cone-
pulley, (designated by 4,) as shown. Splined
on said hub 14, as by means of a feather 15,
is a large gear 1, carrying on one of its faces
a wedge-shaped projection 2 and adapted to
be slid back and forth on the hub 14 to alter-
nately engage the friction - clutch 3 and a
small gear 5, which latter is fast on the back
shaft 6. The means for sliding said gear 1
comprise a fork 7, which fits into an annular
groove 3 on the hub of gear 1 and is attached
toarod 9, lying parallel with the live-spindle
24, which rod 9 may be moved to the right or
left of its central position by means of a le-
ver 10. This lever 10 way be pivoted in the
housing-frame 12, back of the rod 9, and pro-
jects through a slot 11 in the front of the
housing-frame and terminates in a handle.
(Not shown.) The rod 9, and consequently
the gear 1, is locked in position at the oppo-
site extremes of its movement by the spring-
ing of the lever 10 into depressions 13 at the
opposite ends of slot 11.

An enlarged end elevation of Lhe frietion-
clutch 3, I’w 1, is shown in Fig. 2. Here 16
isan expansible friction-ring connected to the
hub 14 by means of a web or plate 17. Inside
of and near the adjacent ends 18 18 of this
ring are pivoted at 23 23 two levers 19 19,
which have a fulerum on a conically-ended
screw 20, which latter screws through a lug
28 on a plate 29, rising from the hub 14. The
inner ends of these levers come together, so
as to keep the space 22, where the wedge 2,
Fig. 1, enters, practically of constant width,
and the diameter of the friction-ring is ad-
justed by varying its circumference in the
following manner: To increase the diameter
of the friction-ring, the conically-ended screw
20 is screwed out, so that the distance be-
tween the outer ends of the levers 19 19, and
hence of the pivot-pins 23 23, is increased,
thereby increasing the circumference of the
friction-ring. The diameter of theringisde-
creased by moving the screw in the opposite
direction. Theaforesaid change in diameter
of the friction-ring is intended merely for pur-
poses of adjustment.

'The operation of my improved device will
readily be understood from the foregoing de-
scription. With the parts in the positions
shown in Fig. 1 the spindle is rolating at
slow speed, the power beiug transmitted from
the cone-pulley 25 and gear 26 through the
reducing-gears 27 and 5 on the back shaft 6
to the large gear 1. When it is desired to
change from slow to high speed, the lever 10
is moved to the left. This first disengages
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the gears 1 and 5, and immediately thereaf-
ter the wedge-shaped projection 2 enters the
recess 22, thereby spreading the levers 19 19
of the friction -clutch, which increases the
diameter of the ring 16 sufficiently to make
the latter frictionally engage the inner face
of the cone-pulley, the shaft or spindle 24 be-
ing then driven direct from the cone-pulley
by the intervention of said cluteh. When
the lever 10 is again thrown back to the right,
the friction-cluteh is first disengaged and im-
mediately thereafter the gear 1 slides into
mesh with the gear 5 and the speed is changed
from fast to slow.

The mechanism of my friction-clutch, as
herein shown and described, provides for an
exceedingly delicate’ deusblnent of the lat-
ter, the conically-ended screw 20 engaging
the short arms of the levers 19 19, acting to
spread or contract the ring 16 by very fine
degrees.

In the speed-changing mechanism hevein
shown and described I do not limit myself to
any particular form of friction-clutch, but
may usé any suitable clutch mechanismadapt-
ed to be operated by the movement of the
gear 1. Neither is my invention limited to
its use on lathes, as it is obvious that it ecan
be advantageously applied in many other re-
lations, as in hoisting apparatus, self-pro-
pelled vehicles, &e.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, ig—

1. In a speed-changing mechanism the com-
bination with a rotatable shaft and a pulley
loosely mounted thereon, of a gear mounted
to slide lengthwise on theshaft androtatively
engaged therewith, means for moving said
gearineither direction upon the shaft, a frie-
tion-clutch adapted to be operated by a move-
ment of said gear iu one direction toconnect
the pulley with the said shaft, a gear carried
by and rotating withsaid pulley, a back shaft,
and speed-reducing gears thereon, including
a slow-running gear adapted to mesh with the
slidable gear when it is moved in the opposite
direction, to transmit motion to the shaft
through said speed-reducing gears, substan-
tially as set forth.

2. The combination with the driven shaft
and a pulley loosely mounted thereon, of a
train of speed-reducing gears driven from
said pulley, a friction-elutch fixedly mount-
ed on the driven shaft and adapted to en-
gage and disengage said pulley, a longitudi-
nally-slidable gear mounted on said driven
shaft and partaking of the rotation thereof,
said gear at one limit of its 10n01bud1nal
movement engaging one of the speed -redue-
ing gears, d,lld p10v1ded with a device where-
by at the other limit of its movement it ef-
fects engagement of the friction-cluteh with
the pulley, and means for so shifting said
gearlongitudinally, substantially asset forth.

3. The combination with the driven shaft
and a hollow stepped pulley loosely mounted
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thereon, of a train of speed-reducing gears
driven from said pulley, a friction-clntch fix-
edly mounted on the driven shaft and located
within the largest step of the pulley, a gear
splined on the hub of said friction-cluteh and
adapted to be slid into and out of said hollow
pulley, said gear when out of the pulley en-
gaging one of the train of speed-reducing
gears, and when within the pulley causing

10 the friction-clutch to engage the latter, and

means for shifting said slidable gear, sub-
stantially as described. .

In testimony that I claim the foregoing as
my invention I have hereunto signed my

name, this 7th day of July, 1900, in the pres- 15

ence of two witnesses. S
CARL C. CLEVERDON;
Witnesses:
SAaMUEL N. POND,
GEORGE E. HALEY.



