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UNITED STATES

PATENT OFFICE.

CHARLES R. OTIS AND ANDREW M. COYLE, OF YONKERS, NEW YORK; SAID
COYLE ASSIGNOR TO SAID OTIS.

DRIVING MECHANISM.

SPECIFICATION forming part of Letters Patent No. 722,744, dated March 17, 1903. |
Application filed Qctober 7, 1901, Serial No. 77,901, (No model.)

To all whom it may concern: #

Be it known that we, CHARLES R. OTIS and
ANDREW M. COYLE, citizens of the United
States, residing at Yonkers, in the county of
Westchester and State of New York, havein-
vented certain new and useful Improvements
in Driving Mechanism, of which the follow-
ing is a specification. | |

Our invention relates to that class of driv-
ing mechanism in which it is necessary to im-
part movements at different speeds and in
different directions from a shaft turning al-
ways in the same direction; and our inven-
tion consists in certain transmitting devices
constructed and arranged and operating to
secure a direct movement in one direction,
but’at different speeds when required, while
making use of gearing only when a slow

movement in the said direction 1s necessary

or when the movement must be reversed, the
invention further consisting in means . for
adapting said devices for use in connection
with motor-vehicles, all as fully set forth

hereinafter and as illustrated in the accom-

panying drawings, in which—

Figure 1 is a side elevation of a motor-ve-

“hicle, showing the arrangement of our driv-
- ing mechanism thereon.

Fig. 2 18 an en-
larged part-sectional plan of one form of driv-
ing mechanism; Fig. 3, a side view of Fig. 2;
Fig. 4, a sectional view of the ring-clamp;

Fig. 5, a sectional plan illustrating a modifi- -

cation of the driving devices where the coun-
ter-shaft is annular and concentric with the
driving-shaft; Fig. 6, a side view of Fig. 9;
and Fig. 7 is a sectional plan view of another
modification of the driving devices shown in
Fig. 5, wherein the sprockets are shown in-
side the clutch devices. _
The shaft A is mounted to turn in suitable
bearings upon the frame X and in the con-
struction shown is driven from the engine Y

‘in one direction or the other, and upon the

shaft A are mounted so as to turn independ-
ently thereof two sprocket-wheels 1 2 of dii-
ferent diameters, each of which is connected
with a flanged disk, the sprocket 1 being con-
nected with a flanged disk 3 and the sprocket
9 with a flanged disk 4, and upon studs 40,
projecting inward from the disk 4, turn pin-
ions 5, each of which gears with a pinion

41, |

| secured to the shaft A. FEach of the pinlons

5 also gears with an annular gear 7, bolted
or otherwise secured inside of the disk 3. It

will be evident that by applying power to

turn the shaft A and then applying a brake
or otherwise arresting or preventing the move-
ment of either of the disks 3 or4 motion will
be imparted to the otheir disk through the
intermediate gearing.

 The brake devices, which may be employed
for arresting either of the disks 3 4 or forin-
suring the turning of both together with the
shaft, if desired, consist of two wedge-shape

55

60

or tapering elamping-rings 8 9 and a shifter 65

consisting of two rings 12 13, each beveled
internally and adapted toengage the beveled
outer face of one of the rings, but so propor-
tioned that when the clamping-rings S 9 are
separated by springs43 placed between them,
so as to each bear upon the outer beveled

face of the adjacent flange of the ring 5 or 4,

and when the shifter is in its mid-position,
as shownin Fig. 2, there willbeno contact be-

70

tween the shifter and the clamping-rings; 75

but by carrying the shifter to oneside or the
other one of the rings 8 or 9 will be carried
toward the other and out of contact with one
of the flanges, while the other ring will be

and thereby arrest or prevent the rotation
of the disk provided with such flange.

In the construction shown in Figs. 2 and 8
the sprockets 1 and 2 are arranged to drive

 forced into frictional contact with its flange, So

sprockets 17 and 18 upon a counter-shaft D, 35

the said sprockets turning freely on said
shaft, but each adapted to be engaged there-
with through the medium of a clutch device
50 51 of any suitable character and the de-

tails of which are therefore not shown, the go

cluteh device 50 being actuated by a lever 52
and the clutch device 51 by a lever 53, and
the outer end of each lever is provided with
a pin 54, projecting into an inelined slot ot

a cam 55 on a rock-shaft 56, having an arm 95

57, with which connects an operating-rod 42.
The slots of the cams 55 are so arranged that
when the shaft 56 is rocked in one direction
one of the clutch devices will engage the ad-

jacent sprocket with theshaft, while the other

will be released, and vice versa.

Any suitable means may be employed [or
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tion. As shown, there are shafts 60, carry-
ing two cams 61 62, adapted to engage each
a shoulder = (dotted lines, Fig. 2) upon the
shifter, and each shaft 60 has an arin 36, the
two arms being connected by a rod 49, so that
both shafts may be rocked simultaneously
in the same dneenon by means of an operat-

1ing-rod 35.

The clamping-rings 8 9 taper in opposite
directions from the inner and outer sides, and
from the inner edge of each projects a series
of inclined teeth 63 68, the inc¢lined edges in
contact, so that there 1s a constant tendency
of the rings to separate. This results from

the fact that there is always a certain amount

of resistance to the rotation of eithersprocket,
and consequently of either flanged disk, and
as the disk 3 tends to turn in a direction op-
posite to the shaft and the disk 4 always
tends to turn in the same direction as the
shaft, therefore the turning of one clamping-
ring in one direction or the other clamping-
ring in the other direction will tend {o cause
a separation of the rings.

When the parts are in the position shown-

in Ifig. 2 and the shifter is out of contact with
the clampiug-rings, which are forced into en-
gagement with the flanges of both disks by
the springs 43, both sprockets will rotate with
the shaft A and will impart motion to the
sprockets 17 and 18 at different speeds pro-

portioned to the different diameters of the

sprockets 1 and 2, so that by bringing either
sprocket 17 or 18 1nto engagement with the
shaft D the latter may be rota,ted bat the
speed of rotation w111 be different aceordm oly
as the clutch 50 or 51 is shifted. Two differ-
ent forward speeds of the driven shaft may
therefore be obtained by shifting theclutches
50 and 51, but without any movement of
gears in the apparatus. When it is neces-
sary to ascend a steep grade and greater
power I8 required, this is secured by moving
the shifter in the reverse direction to the ar-
row a, Kig. 2, when the ring 9 will be carried
away trom the flange of the disk 4 and the

disk 3 will be rendered immovable, and the |

rotation of the shaft A in the direction of its
arrow b will cause the pinions 5 to travel for-
ward within the annular gear 7, carrying with
them the studs 40 and the disk 4 and its

sprocket 2, thereby imparting the desired for- .

ward movement, but at a slow speed. In
order to reverse the vehicle, the shifter is
moved in the direction of the arrow a, carry-
ing the clamping-ring 8 away from the disk
3, rendering the disk 4 immovable, while the
pinion 41 turns back the pinions 5, carrying
with them the gear 7 and the disk 3 and driv-

1ng the sprockets 1 and 17 in a reverse direc-

tion from that of the rotation of the shaft A
and with the proportion of gear shown at
about one-third of the speed of the latter.

It will be seen that in driving forward at a
fast or medium speed there is no movement
of the gears, but a simple direct drive, so that

| 63,
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'c:::u*ryin g the shifter laterally in either direc- | for what constitutes the much greater part of
the movements of the apparatus the gearing

18 quiescent and that it is only brought into
use when necessary to ascend an inecline or

on the infrequent occasions of reversing.

Instead of using a counter-shaft parallel to
the shaftt A there may be used a hollow or
sectional counter-shaft concentric with the

- shaft A, the sprockets 1 and 2 being dispensed

with and the sprockets 17 and 18 being con-
nected with the said counter - shaft, with
clutehes for connecting one sprocket or the
other with one flanged disk or the other.
Such an arrangement is shown in Figs. 5 and
6, where the flanged disks, clamping-rings
and shifter, and shaft D are arranged sub-
stantially as in the other figures; but each
disk 3 and 4 has an outer flange 70, adapted
to receive the shoes 71, carried by links 72,
pivoted to a sleeve 63, which constitutes prae-
tically the counter-shaft, one of said sleeves
sliding upon but turning with a sprocket 16*
and the other sleeve sliding on but turning
with a sprocket 17*, the chain from the said
sprockets passing to sprockets on the axle of
the vehicle. In each sleeve 63 is an annular
groove receiving a ring 64, pivoted to a shift-
ing lever 65, so that byswinging inward either
lever the shoes 71, connected with the sleeve
moved by said lever, are brought into

70

75

30

go

95

frictional contact with the inner face of the

flange of the adjacent disk, which is thus
caused to drive the sprocket thus brought
into engagement therewith. The levers 65
are simultaneously swuang in the same direc-
tion by suitable means—as, for instance, by

hollow cams 66, provided with cam-grooves
10, receiving pins on the outer ends of the le-

vers 63, said cams being connected with one
of the rock-shafts 60. It will be seen that the
operation in this construection issubstantially

‘the same as that before described, except that

the sleeves 63 and sprockets 16* 17* take the
place of the counter-shaft D and its sprock-
ets, the sprockets 1 2 being dispensed with.

Referring to Fig. 7, a modification is shown
of Fig. 5 in whieh the sprockets 16* and 17°¢
are arranged between the flanged disks and
the cluteches instead of being outside of the
clutches. In this construction the flanges 70
on the disks 3 4 are dispensed with and. the
disks are connected to turn with a sleeve 63’
or counter-shaft concentric with the shaft A,
while other disks 3" 4/, provided with flanges
70', connected to the sprockets 16* 17°%, are
&rranﬂ‘ed loosely upon the sleeve 63’ and are
adapted to be connected to turn with the
sleeve by clutches, represented, as before, by
links 72 and shoes 71. - The clutches are slid-

able upon the sleeve 63’ or counter-shaft, but

are connected to turn therewith. DBy thus
arranging the sprockets as described they
Inay be blOUﬂ'ht much closer together, which
18 highly deswable with certain a.rra,nﬂ‘ements
of driving devices. . The opemtlon of the

parts 1s substantially the same as hereinbe-
fore deseribed for the other constmctions.
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Where a gas-engine is used as a motor, it ] the rotation of either disk miay be arrested,

is necessary to start the same by imparting
rotation to the shaft A. The means which
we have employed for effecting this result
are shown in Fig. 1, where the shaft A is
shown as provided with a fly-wheel 80 (dot-
ted lines) and with a sprocket 33, also shown
in Fig. 2. The sprocket 38 is provided with
a clutch device of any suitable character be-
tween the sprocket and the shaft A, so that
rotation of the sprocket in one direction will
turn the shaft A; but after the engine has
started the continued rotation of the shaft
will not drive the sprocket 38. Asshown in
Figs. 1 and 2, a suitable roller-clutch is pro-
vided, the balls or rollers 38" being provided
with tapering slots 38" between the inner pe-
riphery of the sprocket 38 and the shaft A.
A chain 81 (dotted lines, Fig. 1) passes trom
the sprockeot 38 to a sprocket 83, turning upon
a stud 85 on the frame and carrying a larger
sprocket 82, from which a chain 84 passes to
a sprocket 85* upon a shaft 56, turning in
bearings on the frame and provided with a
handle 87, arranged or adapted to be applied
from outside the body X of the vehicle. By
means of the handle the shaft 86 may be ro-

tated, thereby imparting motion to the shaft

A tostart the engine, and preferably the parts
are so arranged that the handle 87 may be
outside of the body below the seat, so that

the engine may be started from the position

of the driver.-

While we have referred to sprockets and
chains as a means of conveyving movement
from one part to the other, it will be evident
that where required different forms of gear-
ing may be employed—as, for instance, belt-
wheels and belts or grooved pulleys—and

"while the devices shown are more. especially

intended for use in connection with motor-

vehicles it will be evident that they may be.

employed for other purposes where it is nec-
essary to impart rotation at different speeds
and in different directions from. a shatt turn-
ing in one direction. It will also be evident
that various different forms of cluteh devices
may be used instead of those shown, with
different means for shifting-the clutches and
the rings 12 and 13, constituting the shifter.
In the construction illustrated in Fig. 1 the
engine is arranged at the front in a casing w',
with the driving mechanism intermediate the
engine and the axle. This evenly distribuates
the weight of the apparatus, atiords ready ac-
cess to the engine from the seat, if necessary,
and so distributes the parts that easy access
may be had to each. -

Without limiting ourselves to the precise

construction and arrangement of parts, we

“¢laim as our invention, and desire to obtain

by Letters Patent, the following:
1. The combination with the driven shaft,
its pinion, disks, and gears between the pin-

. ion and disks, of means for connecting both

suabstantially as set forth. |

2. The combination with the shaft A, and
means for driving it, of the disks 3, 4, and

B

70

means for connecting the disks and for pre-

venting the rotation of either as desired,
sprockets connected to be driven each by one
of the disks, and intermediate gearing be-

tween the disks and the shaft A whereby to

drive.one of the disks in a reverse direction
from the shaft when the rotation of the other
disk is arrested and to drive the said other

disk in thesamedirection with the shaft when

the first disk is arrested, substantially as set

forth. |
3. The combination with the shaft A, of

disks 3, 4, independent gears driven thereby,

means whereby the disks may be connected
together and simultaneously driven from the
shaft, and means for disconnecting the disks
and preventing the rotation of either one of

the disks, substantially as set forth.

4. The combination with the shaft A, and
counter-shafs, of disks 3, 4, gearing between
the disks and counter-shaft, means whereby
the disks may be simultaneously driven from
the shaft, and means for preventing the ro-
tation of either one of the disks, the same con-

S0

S5

_90

sisting of rings adapted to the faces of the 95

disks, and means for bringing one of the rings
to bear frictionally upon a disk, substantially

as set forth. L |
5. The combination with the shaft A, of
disks 3, 4, and sprockets connected therewith;,

ously driven from the shaft, and means for

preventing the rotation of either one of the

disks, the same consisting of tapered rings
adapted to beveled faces on the disks, and
means for shifting the rings to bring one or
the other of them to bear frictionally upon a
disk, substantially as set forth.

100

‘means wherebhy the disks may be simultane-

105

6. .The combination with the shaft A, of

disks 3, 4, and sprockets connected therewith,

I10

means whereby the disks may be simultane-

ously driven from the shaft, and means for
preventing the rotation of either one of the
disks, the same consisting of interlocking ta-

‘pered rings adapted to beveled faces on the

disks, and means for shifting the rings to
bring one or the other of them to bear fric-
tionally upon a disk,substantially as setforth.

7. The combination with the shaft A, bev-
eled-faced disks 3, 4, and intermediate gear-
ing, of a clamping device consisting of a two-

teeth, substantially as set forth. |
8, The combination with the shaft, of disks

and intermediate gearing, a clamping device

115

I12C

part ring having beveled faces adapted to
| those of the disks and interlocking inclined

125

for the disks, and a shifter adapted by a lat-

eral movement of the same to be brought into

contact with the clamping device, substan-

tially as set forth.

9. ' The.combination with the shaft, of disks

disks to turn together, and means whereby | and intermediate gearing, a clamping device

r3c
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for the disks consisting of rings, and a shifter
consisting of rings adapted by the lateral
movemens of the same to be brought into con-
tact with the faces of the rings of the clamp-
ing device, substantially as set forth.

10. The combination of the shaft, disks, in-
termediate gearing, a clamping device .con-
sisting of beveled rings, and a shifter consist-

ing ef rings having beveled faces adapted to

be blOUﬂ‘ht into eontaeb with the faces of the
elampmﬂ'-lmﬂ's by the lateral movement of
the shifter, substantially as set forth.

11. The combination with the shaft, disks,
clampingdevice, and annular shifter, of rock-
ing cams for moving the shifter laterally, and
connected rock-shafts for rocking said cams,
snbstantially as set forth.

12.
eled-faced disks 3, 4, and intermediate gear-
ing, of a shifter, and a clamping device con-
sisting of two beveled -faced rings with in-
terlocking inclined teeth and intermediate
springs, eubsta,ntla,lly as set forth.

13. The combination with the shaft A
disks, intermediate gearing, and means fm
m’-reeting the movement of either disk, of
sprockets connected with the disks, a coun-
ter-shaft with sprockefs and clutehes for con-
necting eithersprocket with the counter-shaft,
and chainsconnecting thesprockets, substan-
vially as set forth.

14. The combination of the shaft A, disks,

intermediate gearing, and spxeckete 1, 2,

means for preventing the rotation of ei_bher
disk, a counter-shaft, sprockets 17 and 18
carried thereby, cluteh devices 50, 51, means
for alternately engaging and disengaging the
said cluteh devices, and chains connecting
the sprockets, substantially as described.

15. The combination in a power-transmis- ;

M.

The combination with the shaft A, bev- |

722,744

I sion gear, of a shaft A, and means fordriving
it, disks 3, 4, sprockets connected to be driven
thereby,

gearing intermediate the shaft A
and the disks, and means for connecting the
disks to turn with the shaft and for arresting
the movement of either d1'~3k substantially as
eet ferth

The combmatwn in a motor-vehicle, of
;) sha,fb A and means for driving it 1n one d1-

rection, sprockets and means for connecting
either sprocket to drive the axle to secure two
different forward speeds, disks and interme-
diate gearing connected to drive said sprock-
ets, and means for preventing the movement
of either disk whereby to secure a reduced
speed in ascending inclines and in reversing,
substantially as set forth.

17.. The combination with a driven shaft
A and counter-shaft D, elutch-gears thereon,
of disks 3, 4, gearing between each disk and
a cluteh-gear on the coanter-shaft, meaus for

i connecting the clutch-gears independently

with the counter-shaft, means for arresting
or preventing the rotation of either disk in-
dependently, a pinion on the shaft A, and
gearing intermediate the pinion and the disks
whel eby either may be independently driven
from the shaft A when the rotation of the
other is arrested, and whereby both may be
frictionally connected and earried with the
shaft, substantially as set forth. -

In testimony whereof we have signed our
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names to this specification iu the presence of

two subseribing witnesses.

CHARLES R. OTI5.
ANDREW M. COY LK.

Witnesses:
GEORGE MARTIN,
HENRY MARTYN BAIRD Jr.
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