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UNITED STATES PATENT OFFICE.

HENRY H. CUMMINGS, OF MALDEN, MASSACHUSETTS.

SPEED~-CHANGING AND REVERSING MECHANISML

SPECIFIQA'I‘ION forming part of Letters Patent No. 529,714, dated November 27,1894.

Applica.tioe filed March 9,.1804. Serial No. 502,980,

(Ko model.)

To all whom it may concern:
Be it known that I, {ENRY H. CUMMINGS, of

Malden, county of Mlddlesex, State of Mas-

sachusetts, haveinvented an Improvementin
Speed-Changing and Reversing Mechanism,
of which the following deseription, in connec-
tion with the accompanying drawings, is a
specification, like letters on the drawings rep-
resenting like parts.

This invention has for its object the pro-
duction of an improved speed-changing and
reversing mechanism adapted to be applied
to serew machines, lathes, drills, planers, &e.,

wherein if is desired to drive a shaft faster .

or slower according to the work to be done,
and also to reverse the rotation of the shaft.
My improved mechanism contains a series
of friction wheels or devices rather than
toothed gearing.
qure lin s1de elevation, pa.xtlally broken

out, represents my improved speed-changing

and reversing mechanism. Fig. 2 is aleft-
hand end view of the devices shown in Fig. 1,
the fast pulley being broken out at one side
to show the loose pulley beyond it and also
the interposed friction wheel, the dotted lines
in said figure showing the otherfriction wheel.
Fig. 3 is a section below the dotted line u,
F]O' 2.

Refelrmd to the drawings, let A represent
part of the fra,me-wmk of a machine, alathe,
screw machine, drill, planer, or whatever
form of machine to which my invention is
to be applied. The frame-work has a suit-
able bearing A’ in which is clamped by a suit-
able screw AX a sleeve B, represented par-
tially in section and partia,lly in dotted lines.
The sleeve referred to has at one end a collar
B’ which rests preferably against the bear-
ing A’. The sleeve is surrounded loosely by
a sliding pressure collar B,

The sleeve B has loosely mounted upon it
the hub of ‘a pulley C, a raw-hide or other
frietion or antl-fmctmn washer ¢ being pref-
erably interposed between said sliding col-
lar B® and one end of the hub of the pulley
C. The pulley C has connected to or form-
ing part of it a friction pulley C’, it having
ab its face a eoncaved annular groove C*, the
shape of which is indicated by dotted lines
in Fig. 1, said groove being adapted to be en-

‘tered by one or more shiftable friction wheels

C?, shown partly by full and dotted lines in

Fig. 1, said wheels having preferably non-me-
tallic perlpheries or tires, as best represented
in Fig.

The sleeve B receives through itand forms
a bearing for the shaft D whlch isor may be
the ma,in or power shaft of the machine to
be driven by my speed-changing or reversing
mechanism. TheshaftD isextended through
saidsleeve and hag fixed upon it by aset screw
D? or otherwise, the hub of a friction pulley
D’. The pulley D’ also has a concaved an-
nulargroove D*, the outline of which isshown
by dotted lines in Fig. L.

The wheels C? are adapted to rotate freely.
‘about studs E earried by arms E’; and these

arms E” are pivoted at E? upon rockers E?
which rockers are supported in bearings E*
attached to or forming part of the machine
frame. FEach of said rockers has attached to
it, as herein shown, at its lower end, a disk
ES, and the said disks are operatively con-
nected together by a belt E” preferably made
in the form of a chain, so that when one of
said rockers is partially rotated it will turn
the other of said rockers in unison with it,
but in an-opposite direction, and at such
times the friction wheels will also be turned,
so that they will be moved so that their pe-
ripheries will travel toward or from the cen-
ter line of shaft D, and thesaid wheels, ac-
cording to the more or less angular position
of the studs E upon which they rotate, will
vary more or less the difference in speed be-
tween the driving and the driven wheel, or
between the loose pulley C’ and the fast pul-
ley D’. As the periphery of the friction
wheel C? travels toward the center of rota-
tion of the loose pulley C’, the sneed of the

‘shaft D will be decreased, and vice versa. It

will, therefore, be understood that the shaft
D will-be rotated at a slower or faster speed

- with relation to the speed of rotation of the

pulley C’, according to the particular posi-
tionsof the friction Wheele C?*within the semi-
circular grooves of the pulleys ¢/, D’; orin
other words, the change of- posutlon of the
said wheels C? as to thelr points of contact
with the pulleys C’, D/, insures the rotation
of the shaft D at a faster'or slower speed, as
may be desired. -

_To cause the continuously rotating pulley
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C’, which may be driven from a countershaft
in any usual way, to rotate the pulley D/ and
the shaft D, the said pulley ¢’ must be
pressed against the peripheries of the inter-
mediate friction wheels C? and this is ef-
fected, in this present instance of my inven-
tion, by means of a lever H, the upper end of
which contacts with one side of the sliding
collar B? said lever resting upon an adjust-
able fulerum or abutment H’ and having at
itslower end, preferably, a cam projection H2
See Fig. 1.

I have herein shown the lever I as sur-
rounding a pin H® having a spring » which

normally acts upon the lever to move its up-

per end away from the sliding collar B2

One of the rockers K3 normally that one at
the right in Fige. 2 and 3, is shown as pro-
vided with an arm a to which is connected,
preferably by a ball and socket joint, a link
a' secured by a suitable ball-headed stud
serew a2, to a compound lever a?, a4, or a lever
s0 made and mounted that it may be moved
not only horizontally, but also up and down,
it turning horizontally about a stud df, see
Fig. 3, and up and down about the center of
shaft a$, shown by full lines in Fig. 2, and by
dotted lines in Fig. 3. The inner portion at
of the commpound lever referred to co-operates
with the lower end of the lever H.

The shaft af is extended through a bearing
b rigid with relation to the frame-work, and
at its outer end it has fast upon it by a set
screw b’ a block b% provided with a horizon-
tally extended projection 4% shown partly by
full and partly by dotted linesin Fig. 8. This
projection b® constitutes a pivot bearing for
a yoke 0% having a suitable stud bolt upon
which is mounted a pair of reversing wheels
b5, b5, preferably eovered with leather or in-
dia-rubber, said wheels being adapted to con-
tact with the peripheries of the fast and loose
pulleys D’, ¢/, when it is desired to reverse
said pulleys, the wheels D5, 0%, being connected
to the same hub, so that when the loose pul-
ley ¢’ by contact with the reversing wheel b%
rotates it, it will cause the reversing wheel b5,
in contact with the fast pulley D’, to rotate
in the same direction as the loose pulley C’,
the direction, however, being the reverse of
that which would be given to the fast pulley
D’ by the friction pulley C%

The spring m connected to the yoke b® co-
operates with the stop m’ and serves to coun-
terbalance the weight of the long arm of the
compound lever a®and aids in keeping the
reversing wheels in anormal position and out
of contact with the pulleys D’, C’.

‘When the lever a®is in the position shown
in the drawings, its inner end ¢* will be ele-
vated somewhat above the cam surface H? of
the lever H, and consequently said lever H
will rest gently against the sliding collar B?
and the shaft D will be at rest, the pulley C
being, however, let it be supposed in rotation.

To start the shaft D in its right direction
of rotation to do work, the operator will ele-

vate the outer end of the lever ¢’ and in so
doing cause-the inner end af thereof to act
upon the cam portion of thelever H and force
the collar B? against the loose pulley C and
cause the pulley C’ to be forced snugly against
the friction wheel C?% -and the shaft D will be
rotated at a faster or slower speed according
to the extent of motion which the operator
shall give to the lever a® about its pivot d¢? as
the movement of said lever in that direction
will cause the peripheries of the frietion pul-
leys to be moved in the grooves of the pulleys
C’, D', as hereinbefore stated.

To reverse the rotation of the shaft D, the
operator will simply push the outer end of the
lever a® down far enough to raise the revers-
ing wheels from their positions shown in Figs.
1 and 2, to contact with the pulleys C’, D’,
such movement of the lever a® relieving the
pressure of the lever H.on the sliding collar
B? and leaving the constantly rotating pulley
C as the driver through the reversing wheels
b%, b5, for the pulley D', ‘

The sole purpose of the sliding collar B? is
to obviate friction between the lever H and
the hub of the constantly rotating pulley C,
aud the fibrous or india-rubber washer ¢ is in-
tended to reduce this friction, and instead of
said washer I might use any other usual or
suitable contrivance forreducing friction and
my invention would not be departed from,
even if the lever H itself bore directly against
the hub of the pulley C.

Believing myself to be the fii'st to combine
with a fast and loose pulley and intermediate
friction wheels to change the relative speed of
said pulleys devices for reversing the move-
ment of said pulleys, and consequently-the
main or other shafs of the machine to which
they are applied, I do not desire to limit this
invention to the exact form of frictional re-
versing device shown,

I have shown two wheels the peripheries of

which bear directly against the fast and-loose:

pulleys when the shaft D is to be reversed,

‘but this reversing device may be differently

shaped within the skill of a mechanic and
without the exercise of invention, as for in-

.stance, belts bearing against the pulleys C’

and D’ might be used instead of the particu-
lar wheels shown, and in the claims herein
drawn by the term “reversing device” I in-
tend toinclude not only the particular wheels
shown but any usual or well known equiva-
lent or substitute.

I have herein shown fast and loose pulleys-

adapted to be rotated frictionally by a fric-
tion wheel, mounted between the faces of said
pulleys on a rocking support having fixed
bearings, said pulleys being relatively mov-
able laterally, and in connection therewith I
have shown meansto move said pulleys rela-
tively to bring them into engagement with
opposite portions of the friction wheel, to ro-
tate the loose pulley oppositely to the con-
tinuously rotated pulley; a device to turn the
rocking support of the frietion wheel to-at-
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tain the desired relative speed of the pulleys,
and a common actuator to operate the sup-
port turning device, or the means for rela-
tively moving the pulleys, but I do not herein
broadly claim said mechanism, as the same
is broadly claimed in my application, Serial
No. 514,906, filed June 18, 1894,

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

1. The combinationof a sha,ft tobe rotated,
a pulley fixed thereon and havinga eoncaved
groove at one side; a friction pulley loose
with relation to said shaft and having a con-
caved face adjacent to the grooved face of

- the fixed pulley, and adapted to be rotated
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continuously; a friction wheel interposed be-
tween said friction pulleys; a rocking sup-
port for said friction wheel, whereby diamet-
rically opposite points of the periphery of
said friction wheel may be made to contact
with portions of the said grooved pulleys
simultaneously at different distances from
their centers of rotation; a device to force
the grooved pulley loose with relation tosaid
shaft against said friction wheel; and a lever
adapted to aci on said device, and connec-
tions between said lever and said rocking
support for the said friction wheel, whereby
by movement of one and the same lever the
grooved pulley loose with relation to said
shaft may be forced against the said friction
wheel, and at the same time the said rocker
be turned to gain the desired speed for the
shaft, substantially as described.

2. Thecombination of ashaft, a pulley fixed
thereon and having a concaved groove in one
face; a pulleyloose with relation to said shaft
and adapted to be rotated continuously,said
loose pulley having a concaved groove in its
face adjacent thesaid fixed pulley; a friction

wheel interposed belween said grooved pul-
leys and means to pinch the said friction
wheel between the said pulleys to cause the
said frietion wheel to be rotated by one of
said pulleys, and thereby to rotate the other
of said pulleys, and also to render the said
friction wheel inactive as the driver, frie-
tional reversing devices and means to move
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45

them into and out of engagement with the 5o

said pulleys to effect the “reversal of move-

ment of said shaft when the interposed frie~

tion wheel is inactive as the driver for the
said shaft, substantially as described.

3. The shaft D, the pulley D’ fixed thereon
and grooved at its face; the pulley C’ loose
with relation to said shaft and also grooved
at its face; a friction wheel located between
the grooved facesof said pulleysand adapted
to be pinched between them to enable one
pulley to rotate the other and its connected
shaft; a rocker to support said friction wheel;
adevice to foree the grooved pulleyloose with
relation to said shaft toward and against the
periphery of the said friction wheel; a lever
to act against said device; a link connecting
said lever and said rocker; and a yoke hav-
ing reversing wheels and also under the con-
trol of the same lever, whereby by one and
the same lever, according to its direction of
movement, the loose pulley may be made to
drive-the fast pulley at any desired speed, or

to reverse the said shaft aeccording to the

desire of the operator, substantially as de-
scribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

HENRY H. CUMMINGS.
© Witnesses:
GEO. W. GREGORY,
LAURA MANIX,
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