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UNITED STATES

PATENT OFFICE,

COLCORD UPTON, OF BEVERLY, MASSACHUSETTS.

VARIABLE GEARING.
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SPECIFICATION forming part of Letters Patent No, 649,020, dated May 8, 1900.
" Application filed June 7,1899, Serial No. 719,664, (No model)

To all whom it may concern: ,

Be it known that I, CoL.CORD UPTON, a citi-
zen of the United States, residing in Beverly,
Essex county, State of Massachusetts, have
invented certain new and useful Improve-
ments in Variable Gearing, of which the fol-
lowing is a specification.

My invention relates to gearing particu-
larly adapted for use in vehicles; and one ob-
ject of the invention is to provide means for

"communicating variable speeds from a driv-

. ing to a driven part, and also to permit re-
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versing the direction of rotation of the driven
part; and another object of my invention is
to provide compensating means to enable a
vehiele to readily travel on a curve or around
corners.

The invention consists in the novel details
of improvement and the combinations of
parts; that will be more fully hereinafter set
forth and then pointed out in the claims.

Referenceis to be had to the accompanying
drawings, forming part hereof, wherein—

Figure 1isa central section through a gear-
ing embodying my invention. Fig. 2 isa dia-
grammatical view, the casing being in sec-
tion. Ifig. 3 is a detail view of part of the
gearing, and Fig. 4 is a partly-sectional de-
tail view of a friction-clutch.

Similar numerals of reference indicate cor-
responding parts in the several views.

lindicates a main shaft to be driven,which
may be journaled in any suitable bearings
and rotated by any suitable means, such as
a motor or the like. Ihave shown the shaft
1 as journaled in bearings in a casing, of
which 2 3 are the side walls, and 3? is an in-
closing shell to which the side walls are se-
cured, all of which may be of suitable con-
struction, and the easing may be mounted in
avehiclein suitable manner. Upon the shaft
1 are loosely mounted pinions 4 5 6, adapted
to communicate motion to the driven shaft
oraxle. I provide friction devices or clutches
adapted to rotatively connect either of said
pinions with shaft 1, as may be desired. The
deviees I have shown for this purpose are as
follows: 7 8 9 are friction-drums having in-
ternal friction-surfaces and shown provided
with hubs 7> 8* 9% which drums and their
hubs are loosely mounted on shaft 1. The

pinions 4 5 6 are mounted upon the hubs 7*
8* 9*, respectively, and are secured thereto,
as by a key or in any other suitable manner.
The friction members are all substantially
alike and comprise ahub 10, having arms 10*
10°, from which projeet curved webs 11, that
lie within the friction-surfaces of the drums
7 8 9 and are adapted to be expanded into en-
gagement with said dram. To the arms 10*
10 are pivoted levers 12, that extend across
and in line with shaft I and whose outer ends
12* abut against the corresponding end of the
web 11, whéreby when the inner ends of the
levers 12 are swung outwardly their opposite
ends by pressing against the webs 11 will ex-
pand the latter into econtact with the friction-
drum. (SeeFig.4.) Thehubs10are mount-
ed upon shaft 1 and secured thereto, as by
keys, and upon the hubs10 are loosely mount-
ed sliding sleeves 13, that areadapted to pass
underthe inner ends of levers 12 to press the
latter outwardly. DBy preference the levers 12
carry set-screws or adjusting-pieces 12°, that
are adapted to be engaged by the sleeves 13,
whereby proper adjustment can be made to
enable the desired amount of frietional con-
tact to be produced between the friction-
drums and the friction-webs1l. Thesleeves
13 can be slid along the hubs 10 by any suit-
able means. I haveshown these sleevespro-
vided with annular grooves 13* to receive pins
or the likeat the ends of yokes 14 for recipro-
cating the sleeves. The yokes may be sup-
ported and operated in any suitable manner.
I have shown the yoke 14 as projecting from

“a shaft 15, journaled in bearings in the shell

3% and any suitable means may be provided
for rocking the shaft 15. In the frictional
devices that operate the drums 7 8 I have
shown the sleeves 10 as adjacent and prefer-
ably in contact and provided at oppositeends
with the pairs of webs 11 and the correspond-
ing operative parts and a single sleeve 13,
mounted upon both hubs, adapted to operate
both friction-webs, but only one at a. time.
It will be understood that when the sleeve 13
is moved into engagement with the desired
levers 12 the corresponding drum 7, 8, or 9
will be brought into frictional engagement
with shaft 1, whereby said shaft will rotate
either of the pinions 4 5 6. It will be under-
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stood, however, that any othersuitable or de-
sired means may be provided for connecting
the pinions 4 5 6 rotatively with shaft 1.

The pinions 4 5 are designed to communi-
cate direct motion to the part to be driven,
and the pinion 6 is intended to communicate
reverse motion to said part. The pinion 4
meshes with a gear 16, that is supported by
and adapted to rotate freely around a shaft
17 that is to be driven, which shaft is sup-
ported in suitable bearings in the sides 2 3.
To the shaft 17 is secunred a bevel-gear 18,
shown provided with ahub 18*, keyed or oth-
erwise attached to shaft 17, and upon hub 18
is mounted to rotate ahuborsleeve19, keyed
or otherwise secured to gear 16, or it could
be made a part thereof. The hub or sleeve
19 is provided with gear-teoth 20, that mesh
with a pinion or pinions 21, that are carried
by a gear 22, mounted to rotate around shaft
17. I haveshown three pinions 21 all in mesh
with teeth 20 and all also in mesh with an inter-
nal gear ring or rack 23, secured within the

casing and shown attached to shell 3°. The
pivots 24 of the pinions 21 may be suitably
secured to gear 22. I have shown the gear
22 as provided with an annular lange 25, pro-
jecting from one face, and the pivots 24 are
shown as passing through flange 25 and gear
22 and secured by means of nuts, the pivots
24 being shown provided with heads 24* at
their outer ends and having washers 24°, be-
tween which heads and washers the pinions
21 rotate. From this it will be understood
that the gear or teeth 20 will rotate the pin-
ions 21, and as they are in mesh with the in-
ternal rack 23 they will be caused to travel
around the same, and will thereby carry gear
22 around with them.

The gear 22 supports one or more bevel-
pinions 26, that mesh with gear 18 and also
with a gear 27, shown provided with a hub
27* and mounted upon and keyed or other-
wise secured to a sleeve 28, mounted freely
upon shaft 17 and shown supported in bear-
ings in the side 2 of the casing, the gear 22
being in turn mounted upon hub 27*, so as to
rotate freely thereon. Thegear22isin mesh
with pinion 5. One of the drive-wheels of
the vehicle will be secured toshaft 17 andthe

.opposite wheel will be secured to sleeve 28,

The pivots or shafts 26* of the pinions 26 are
shown provided with heads toretain the pin-
jons in position and are secured to the flange
25, which has countersunk bores 25* to re-
ceive the nuts 26°, The flange 25 also affords
an annular friction-surface for a brake-band

29, and the countersunk bores 25* keep the.

nuts 26° from ‘interfering with said brake-
band. Any suitable means may be provided
for tightening the band 29 upon the friction
surface or brake-shoe 25. Tor this purpose
I have shown a lever 30, hung upon a pivot
81, carried by the casing, and one end of the
bhand 29 is shown attached to lever 30 at.29%,
and the otherend isshown attached to pivot 31.
It will be understood that as the lever 30 is

moved in the proper direction the band 29
will be drawn upon to apply the brake to the
friction surface or shoe 25. 29" is a ring se-
cured to the end of flange orshoe 25, and band
29 lies between an annular shoulder 25* and
ring 29° and is thus kept.in place. :

To communicate reverse motion to gear 16,
Iprovide pinions 32, which are mounted upon
a shaft 33, suitably supported, as by the cas-
ing 23 3%, which pinions respectively mesh
with pinion 6 and with gear 16, and yet are
placed in such position as to be entir ely out of
contact with pinion 4. . (See Figs. 2 and 3.)

The operation of the 'reax ing is as follows:
Suppose it is desired to duve forwardly at
the slow speed. The friction-webs 11 will be
foreed into engagement with drum 7, where-
upon pinion 4 will be rotated by shz’uft 1, and
thus gears 16 and 20 will communicate mo-
tion to pinions 21, which by traveling around
rack 23 will carry gear 22 with them, and if
the resistance to the wheels attached to shaft
17 and sleeve 28is equal the pinions 26 will not
rotate and will thereupon carry gears 18and 27
around,thuscommunicating equal rotation to
shaft 17 and sleeve 28, and thus to the drive-
wheels. If the vehicle isturning a eurve, the
rotation of the wheels will be unequal, and
thereupon the pinions 26 ecan rotate independ-
ently at more or less speed, thereby properly
compensating for the difference in rotation of
the drive-wheels, while at the same time said
wheels will be driven forwardly. If it isde-
sired todrive forwardly at the high speed, the
friction between drum 7 and webs 11 will be
released and the friction will be set against
drum 8, whereupon pinion 5 will rotate gear
22,and thereupon pinions 21 will travel ar ound
gear- 20 and rack 23, but without communi-

eat-ing motion to slmft 1 through pinion 4,

and the same action with respect to pinions
26 and gears 18 and 27 will take place, as be-
fore described. When it is desired to drive
in a reverse direction, the friction at drums

7-and 8 is released and the friction at dram 9 .

is thrown in, whereupon the pinions 6 and 32
will rotate gear 16 in the reverse direction to
that before described; but the action of the
parts controlled by gear 16 will be substan-
tially the same as that previously deseribed,
excepting that the parts will all rotate i a
reverse direction.

I do not limit my invention to the details
of construction shown and described, as théy
may be varied without departing from the
spirit thereof. .

Having now desceribed my invention, what
I claim is—

1. The combination of a toothed wheel, a
pinion carried thereby, a pair of gears in
mesh with said pinion, another pinion car-
ried by said toothed wheel, a rack in mesh
with said pinion, means for rotating said pin-
ion on its axis, and means for rotating said
toothed wheel, substantially as described. '

2. The eombination of a toothed wheel, a
pinion carried thereby, a pair of gears with
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which said pinion meshes, another pinion car-
ried by the toothed wheel, a rack in mesh
with said pinion, a gear in mesh with said pin-
ion for rotating the latter on ifs axis, a toothed
wheel to rotate said gear, and means for ro-
tating the toothed wheelsindependently, sub-
stantially as described.

3. Thecombination of a toothed wheel hav-
ing a flange, a pinion carried by said flange,
a pair of gears with which said pinion meshes,
another pinion carried by said flange, a rack
with which said pinion meshes, a gear to ro-
tate said pinion on its axis, and means for
rotating the toothed wheel and the last-men-
tioned gear independently, substantially as
described.

- 4. The combination of a toothed wheel, a

pinion earried thereby, a pair of gears in
mesh with said pinion, a sleeve connected
with one of said gears and a shaft connected
with the other gear and journaled in said
sleeve, another pinion carried by the toothed
wheel, a rack with which said pinion meshes,
and a gear in mesh with said pinion, substan-
tially as described.

5. The combination of ashaft, a sleeve sur-
rounding said shaft, gears connected with
said shaft and sleeve, a pinion in mesh with
said gears, a toothed wheel carrying said pin-
ion and mounted to rotate around said sleeve,
another pinion carried by said toothed wheel,
a rack in mesh with said pinion; a gear in
mesh with said pinion and mounted to rotate
around said shaft, and a toothed wheel con-
nected with the last-mentioned gear, substan-
tially as deseribed.

6. The combination of a shaft, a pair of pin-
ions mounted to rotate thereon, means for in-
dependently connecting said pinions rota-
tively with said shaft, toothed wheels to be op-
erated by said pinions, a pinion earried by one
wheel, a pair of gears in mesh with said pin-
ion, a shaft connected with one of said gears, a
sleeve connected with the other of said gears,
another pinion connected with said wheel, and
gear-teeth in mesh with said pinion and con-
nected with the other of said toothed wheels,
substantially as described. -

7. The combination of a shaft, pinions car-
ried thereby, meang for independently con-
necting said pinionsrotatively with said shaft,
a toothed wheel to be operated by one pinion,
reversing-gear connecting the other pinion
with said toothed wheel, gear-teeth connect-
ed with said wheel, a shaft upon which said
wheel is mounted, another toothed wheel, &

_pinion carried thereby and in mesh with said

gear-teeth, a rack in mesh with said pinion;
another pinion carried by the last-mentioned
gear, awheel secured tosaid shaft and in mesh
with said pinion, a sleeve, and a gear secured
thereto and in mesh with said pinion, sub-
stantially as deseribed.

8. The combination of a driving part, a
driven part, a rack, a pinion in mesh with
said rack, means for communicating inde-
pendent rotation from the driving part to said
pinion, and means intermediate said pinion
and the driven part to actuate the latter by
the movement of said pinion along said rack;
substantially as described. '

9. The combination of a driving part, a
driven part, a rack, a pinion in mesh there-
with, means for communicating motion from
the driving part to said pinion to cause the
latter to travel along said rack, a rotative sup-
port for said pinion, and differential gearing
intermediate said support and the driven part;
whereby as the pinion travels along said rack
it will communicate motion to said support to
actuate the driven part by said gearing, sub-
stantially as described.

10. The combination of a driving part, a
driven part, an annular rack, a pinionin mesh
therewith, a rotative support for said pinion,
means for communicating motion from the
driving part to said pinion to thereby rotate
said support, differential gearing intermedi-
ate said support and the driven part, and
means for communicating motion to said sup-
port independently of said pinion, substan-

tially as deseribed.
COLCORD UPTON.
Witnesses:
T. F. BOURNE,
. E. TURNER.
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