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To all whom ?é TNAY COFLCETTL.

Be it known that I, GEORGE W. LEWIS of
Chiecago, in the county of Cook and State of
Illinois, have invented certain new and use-
ful Improvenients in Motor-Vehicles; and I
do hereby declare that the following i 1s a full,
clear, and exact description thereof, 1*efer'euee
being had tothe accompanying drnvmgs, and
Lo the letters of reference marked thereon,
which form a part of this specification.

- T'his Iinvention relates to motors for vehi-
¢les, and more especially to the driving con-
nections between the engines or prime movers
of such vehicles and the driving-wheels there-
of, by which power is transmitted from the
former to the latter and by which the vehicle
may be stopped or started and its direction of
motion and speed changed at the will of the
operator.

T'he invention also embraces a friction-
brake by which the speed of the motor may
he regulated.

The features of construction embodying my
invention are

gt &
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20

25
but the ptmupdl featmeb thereof may be
employed 1n connection with other motors.

One practical embodiment of the matters
constituting iny in vention 1s shown in the ac-
¢om pfimuw drawings, in which-—

Figure 1is a view in side elevation of a ve-
hicle embodying my invention. Fig. 2 is a
plan view thereof. Fi 1o, 318 a view thereof in
front elevation with the front wall of the ve-
hicle-body removed to show the parts behind
the same.  Fig. 4 is afragmentary detail plan
view of the front axle and connected parts.
[f12. 5 18 a detail section taken on line 5 5 of
Fig, 2. Fig. 6 1s a detail plan view of the
distance piece or rod which connects the rear
axle with the vehicle-body. Fig. 7 is a eross-
section through the vehicle- body, taken on
line 7 7 of l*]“ 2. Ifig. 8 18 a detail eleva-
tion taken from the rear, showing the hand-
lever which actuates the speed-controlling
devices. Iig. 9 18 a plan section ‘takeu on
fime D 9 of If1ig. 5. Fig. 10 1s detail sectional
elevation taken on lme 10 10 of Fig. 2.

As shown 1n said drawings, the body of the
vehicle 1s 1indicated by A, tth same in this in-
stance having the form of a box or body of a
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‘ light road-wagon and as being

more particularly intended for
use in connection with gas.or vapor engines;

provided with
) Lmnwerbely -arranged seat A , arranged cen-
trally of the body iu the mmmer illustmtéd.
Said body A is shown as being provided with
a rectangular frame, which forms the sup-
porting-frame to which the several operative
parts of the motor are attached or on which

consisting of longitudinal frame-pieces A? AZ,
cross-pieces A’ A' at the front and rear of
the vehicle-body, and two parallel cross-girths
A® A® located at the rear of the seat A’ and
by wlnc,h the motor proper or pritne mover is
supported.

B indicates the front axle of the vehicle;
C,therearaxlethereof; B'B', the front wheels,
and C' C' the rear wheels, of the vehicle.

D indicates the cylmder of a gas or vapor
engine or other prime mover havmyr a recip-
1"ocatintr piston, the cylinder herein shown
being that of an explosive gas or vapor en-
gine, which latter form of prime moveris pre-
fem ed by reason of 1ts lightness and the ease
and convenlence with Which it may be oper-
ated and controlled. Said cylinder is sup-

ported by directattachmenttothe cross-girths
A% A® of the frame and is located centr: Ll.ly of
the vehicie-body.

D’ indicates the crank-shaft of the motor,
the same being located below the cyvlinder md
arranged longitudinally of the vehicle-body
or at right angles to the rear axle thereof.
At its forward end the erank-shaft D' carries
a heavy metal disk I, which in the particu-
lar construction shown forms the balance-
wheel of the engine, but the essential pur-
pose of which is to form one part or member
of a friction-gear, through the medium of
which motion is communicated from the

wheels of the vehicle.

The use of the [riction-disk I as a Lml.;meu
wheel is not essential, inasmuch as a separate
balance-wheel 1n d,ddltlon to the disk may be
employed 1f found desirable or necessary.

The rear wheels C' €', above referred to,
constitute the driving-wheels of the vehicle,
and—to first refer to the features of construc-
Satd rear

these parts are made as follows:

| axle C is located below the rear part of the

they are mounted, said frame in this instance

crank-shaft of the engine to the dlwmﬁ*-

tion in said driving-wheels and the rearaxle—
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wagon-body, and the weight of the said body | equalizing the power transmitted to the driv-

15 carried on the axle through the medium of
supporting-springs C* C? herein shown as
made of the ordinary elliptical form. The
rear driving-wheels C' are mounted to turn on
the end of the rear axle and for this purpose
are provided with central hubs or sleeves
C? C%, which latter are provided at their in-
ner ends with sprocket-wheels F F, said
sprocket-wheels being rigidly attached to the

sleeves or hubs and affording means by which

mmotion is transmitted to the driving-wheels.
A driving-shatt G, mounted on the vehicle-
body at a point considerably in advance of

the rear axle and in the instance shown be-

neath the seat A’, affords the means of com-
municating motmn from the driving devices

or motor proper to hoth drwmw-wheels driv-

ing connection between said shaft and the
sproeket-wheels F I¥ being provided by means
of sprocket-wheels F' F' on the opposite ends
of the shaft G and chains or belts F? %

which pass overthe sprocket-wheels F and I“' :

The said shaft G is supported in bearings

+ G',which are attached to the frame-pieces
A? A% and in the instance shown have the
form of br a,ekets extending below the wagon-
body.

H H are rigid connecting-rods or distance-
pileces, which are located at opposite sides of
the vehicle-body and pivoted at their rear
ends to the ends of the rear axle and at their

forward ends to the vehicle-body adjacent to
T'he puarpose of these

the driving-shaft G.
distance-pieces is to maintain the rear axle at
approximately a uniform distance from the
shaft (&, so as to maintain the rear axle ac-
curatelyinoperative position relatively to the

driving-shaft, notwithstanding the fact that

the rear axle is conmnected with the wagon-
body by spring counection, it being obvicus
that in the abhsence of such distance-pieces
and connecting-rods the rear axle will have
considerable movement either forwardly or

rearwardly with relation to the wagon-body

under the strains arising from contden of the
wheels with 1r1‘eﬂ‘ulmltles of the ground or
othersimilar causes. Theforward endb of the
eouplmﬂ' rods H are preferably pivoted to the
wagon-body at points adjacent to the shaft ,
and the pivotal connection may be deslmbly
concentric with the shaft.
the forward ends of the said coup-
11n0'-10d£a are connected with eyes ¢, formed
mtegml with the shaft-bearings, by means of
pivot-pins i. At theirrear ends the coupling-
rods are connected by pivots A’ with shackles

H', secured to the rear axle in the manner
Slmwn, Figs. 1 and 6. A surnbuckle H?, ap-

plied to the separated parts of the coupling-
rod I, enables the length of the rod to be
accurately adjusted, jam-nuats ~2*? being em-
ployed on the rod to maintain the parts from
movement after adjustinent. |

The driving connection by which motion is
transmitted from the motor to the rear or
driving wheels embrace a device applied for

stead of resting directly in said bearing.

‘As herein shown,

1ng-wheels, and also aspeed-changing device,
of which the disk L formsa part or membet
and a second separate speed-changing dewce

 formed by spur-gears, both of the said speed-

changing devices being e¢ontrolled by means
of hand or foot levers within reach of the
operator. The equalizing device referred to
18 applied to the shaft & and is made as fol-
lows: Mounted on the end portion of said
shaft G at one side of the vehicle is a sleeve
G2, to which the bpmcket wheel E' at that
Slde of the vehicle is attached and which ex-
tends through the bearing G'; so that the end
of the said shaft G turns in said sleeve in-
10
the inner end of said sleeve is secured a gear-
wheel I and to the shaft G is another gear-
wheel I'. The geéars I and I’ are beveled
gears and the teeth thereof intermesh with
beveled pinions j 7, which are carried by a
gear-wheel J, which latteris mounted to turn
loosely on the shaft G between the said gear-
wheels T and I’, the gear-wheel J bem(r con-
siderably larg wel in dl.-uneter than the beveled
gears I and I'. Said wear-wheel J is provided
with two sets 7' 9% of peripheral gear-teeth or,
1n other words, is a double gear-wheel hav-
ing two parts of unequal diameters, the pars
having the gear-teeth 7° being larger than
that having the gear-teeth j'. In the partic-
nlar construction shown bhe larger part of
the gear carrying the teeth 2 is formed by ¢

separate ring J', secured to the side face of
the gear J; but ‘this construction is not es-
qentldl The agear-wheel J constitutes the
medium thmu;:;-*h which rotary motion is
transmitted from the motor to the driving-
shaft , and said gedar-wheel J is adapted to
engage either the one or the other of two gear-
pinions k& /&', which are mounted on a shaft
K, arranged parallel with the shaft . The
saild shaft K 1s driven from and, in fact,
forms part of the friction speed-changing de-
vices hereinbefore referred to, and it consti-
tutes, together with the double spur-gear J,

a posﬂawely acting speed-changing device

adapted to give, when desired, a,f:low motion
with greater power to the dllvmgr wheels.
Referring, however, more particularly to the
action of the equalizing devices deseribed,

it is obvious that as long as both dllVlnﬂ‘-
wheels turn at the same speed there will
be no relative movement thereof or of the
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gears I and I',and the beveled pinions 7 will

merely turn with the wheel J and will ser Ve

as a means of connecting the said wheel J

with the driving-shaft. If, however, one of
the driving-wheels is caused to rotate faster
than the other, as eccurs in turning or alter-
ing the course of the vehicle, the gears 1 and
I" will turn relatively to each other, thereby
rotating the pinions 7 while the wheel J con-
tinues to rotate at the uniform speed at which
1t 18 being driven. The change in the rela-

tive ‘motions of the two driving-wheels will
| thus be permitted without interfering with
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the proper transmission of power thereto, or,
in other words, the application of power to
the two driving-wheels is equalized. It isto
be noted in this connection that an equalizing
device embracing the same general features
of construction is not in itself new, my in-
vention with respect to said equalizing de-
vice being limited to the arrangement of the
same relatively to other parts of the motor
1llustrated.

T'o now refer to the spar-gear or positively-
acting speed-changing device hereinbefore
referred to, the same consists of the geur-
wheel J, having the two sets of teeth 3" 72 and

the shaft K provided with the two pinions k |

k', said pinions being rigidly attached to the
shatt and the shaft being movable endwise in
1ts bearings to permit either of the pinionsto
be thrown into mesh with the gear-wheel J,
as desired. Said pinion & is made larger
than the pinion £" and is adapted for engage-
ment with the gear-teeth y’, while the smaller
pinion 4" is adapted to intermesh with the
gear-teeth 7° on the larger part of the gear-
wheel. In case an ordinary speed of from
four to ten miles an hour is required the pin-
ton % is kept in engugement with the wheel J
and minor variations in speed required in
ranning are taken care of by the friction
speed-changing devices hereinbefore referred
to. In case, however, it is desired that the
vehlcle should run very slowly, but should
be propelled with much power, as in climb-

ing hills, the shaft K is shifted endwise to
bring the smaller pinion &’ into mesh with

the wheel J, thereby giving slower motion to
the driving-wheels, but turning them with
greater power, | .
For giving endwise movement to the shaft
K devices are provided as follows: I, Figs. 2
and 5,18 a horizontally-arranged lever which
18 pivoted to the vehicle-body and econnected
with the shaft K by means of a forked end
on the lever engaging a ring %%, which is
adapted torevolve freely between two collars
¥ kP on said shaft K. To the opposite or for-
ward end of the lever L is pivoted a rod I/,
which extends horizontally across the floor of
the vehicle-body and at the opposite side
thereof is connected with an arm /', attached
to a foot-lever 17, located in position conven-
tent for the foot of the operator. A locking
device to hold the shaft at either limit of its
movement 1s provided in connection with the
shifting devices hereinbefore described, said
locking devices consisting of a leaf-spring 1.3,
attached to the floor of the vehicle-body and
adapted to engage one or the other of two
notches [° 3, formed in the lower surface of
the rod 1. Said spring I.2is located near the
foot-lever I in such position that it may be

acted on by one foot of the operator while

the other foot is engaged in moving the foot-
lever, so that the spring may be easily dis-
engaged from the rod L' at the time it is de-
sired to move or shift the shaft K for chang-
ing the speed of the vehiele. |

T'o now refer tothe friction speed-changing
gear hereinbefore mentioned, thesameis con-
stracted as follows: The shaft K, hereinbe-
fore referred to, extends across the machine
in front of the disk K and parallel with the
Iatter. Said shaft carriesa friction wheel or
pulley M, which is adapted to run against the
face of the disk K and is mounted to slide
endwise on the shaft . Said pulley aets in
connection with the disk E generally in the
same manner as the corresponding parts in
other similar friction-gearing, giving a more
rapld movement to the shaft X when near
the outer part of the disk and a slower move-
ment when near the center of the disk. The
pulley M, while free to move endwise on the
shatt I, is held from turning thereon by
means of alongitudinalgroove k?*in the shaft.,
which is engaged by a spline in the hub m of
the pulley M. ; -

For shifting the pulley endwise on the shaft
devices are provided as follows: m’'isa sleeve
or ring which engages a groove in the hubm
of the pulley. Mounted on the seat A’ or
other suitable support above the shaft K isa
rock-shatt O, which is provided at its end ad-
jacent to the shaft K with a depending arm
O, the lower end of which is eonnected by
means of links o o with the sleevem’. = At its
opposite or forward end the shaft O is pro-
vided with a second depending arm 02 lo-
cated below the front edge of the seat A’ at
a point beneath said seat. At the right-hand
side of the vehicle is mounted a short rock-
shaft P, having a depending arm P/, the lower
end of which is connected with the arm O? by
a connecting-rod p.  Attached to said shaft
Pis a hand-lever P% which is conveniently
arranged tn the same plane with the arm P’
and which is provided atits rear orinner face
with & spricg arm or detent p', adapted for
engagement with either one of a series of
notehes formed in a segmental baror notehed
segment %, arranged concentrieally with the
hand - lever. The spring-detent »’ can be
moved by the hand of the operator to release
1t from the notches of the segment P3, so that
the hand-lever may be easily disenguged from
the notched segmentand moved to any point
desired. Actuation of said hand-lever ob-
viously results in the movement of the pul-
ley M along the face of the friction-disk, so
as to increase or decrease the speed of the
shatt IS, as desived. To provide for lateral
movement of the arin O' when the shaft K is
shifted toward or from the disk, said arm is
connected with the rock-shaft O by meansof
a transverse pivot-pin o', Fig. 7.

The disk E is provided with a plurality of
concentric grooves ¢ ¢ and the periphery of
the pulley M is rounded to fit within said

- grooves, this construction affording proper

frictional engagement between the pulley and
the disk.

ment of the pulley M on the shaft K past the
center ot the disk K, so that said pulley may
be shifted to bring it to a point at either side

Provision is made for the move-
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for the reversal of the dlrectlon of motion of
the vehiéle without requiring any manipu-
lation except to throw the hand-lever the
distance required for Dmperly shifting the
pulley.

Inorder that the pulley M may be shifted or

moved away from the face of the disk, so as to |

disengage the parts when it is desired to stop

the Vehlcle, devices are provided as follows:
The end of the shaft K nearest the disk E is

mounted in a laterally-movable bearing N,

which is connected with an actuating-lever
under the control of the operator in such man-
ner that the friction-pulley may be thrown

against or released from the disk E at will, a
- spring being preferably applied in such man-
ner as to hold the pulley normally away from

- the disk, so that the operator need only use

20

~fictent freedom of movement in the shaft |

- 30

35

40

“ed automatically.

power 1n moving the pulley toward the disk

and disengagemeﬁt of the parts will be effect-

essary amount of movement.in the énd of the

shaft K which engages the bearing N,the oppo- |

site end of said Shdf‘f or thatat whlch the gear-

pinions k& k' are located is mounted in a, bear-

ing Q, which is movably connected with the
vehicle-framein such manner as to afford suf-

without any binding of the same in the said
bearing. 'T'he said bearing Q, as illustrated,
consists of a short tube, the opposite sides of
which are engaged by means of bearinﬂ'—pins
g ¢, which are inserted through brackets ¢’ ¢’

on the side wall of the vehicle a,ud which have

conical endsentering correspondingly-shaped
recesses In the sleeve to afford suitable piv-
otal support to the latter. Said bearing-pins
g g have screw-threaded engagement with
the brackets, so that they may be moved ver-
tically therein for the purpose of adjusting
the vertical position of the bearing. Said
sleeve Q 1s shown as closed at its outer end

-~ and is made of considerable length, so as to

45

allow the end of the shaft to slide otherwise
therein to an extentrequired for the shifting
of either of the pinions & %' into engagement

- with the wheel J.

50

55
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- The bearing N is attached to a depending
arm or hanger N', which is secured to a rock-
shaft n. Said rock-shaft n is mounted in a
bearing which is conveniently attached to
the seat A’ and which consists of a frame or
plate N2, having two depending arms n' n',
through which are inserted opposite bearing-
studs n® n?, having at their inner ends con-
1cal points which engage correspondingly-
shaped recesses in the opposite ends of the
rock-shaft. The bearing-studs n® have serew-
threaded engagement with the arms n’ »’ and
are provided with jam-nuts n® n? whereby
said bearing-studs may be adjusted and rig-
idly secured in their changed position. The
bearing N, inasmuch as it is subjected to lat-
eral pressure of the shaft K when the pulley

is pressed against the disk E, has the form of |

In order to permit the nec-

l

L

of the center of the dlsk thereby pmmdmw [ an antifriction-roller bemmg, and in order

that the said shaft KX may move freely end-

wise through said bearing for shifting the

gear & k' relatively to the wheel J the shaft
1tself 18 not directly-engaged with the anti-
friction-rollers of the bearing, but a separate
sleeve N9 is inserted within the bearing and
directly engages the shaft, the sleeve bemﬂ*
adapted to turn with the sha,ft but the shaft
being movable endwise thmngh the sleeve.
In the instance shown one set n? only of an-
tifriction-balls is employed, said balls rest-
ing in a groove n® of the sleeve N3and within
a, grooven®, formed between the main or body
part of the bearing and a removable thimble
n', which is inserted in and has screw-thread-

70
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30

ed engagement with the body of the b@&l‘lﬂﬂ'. .

in the manner illustrated.

For moving the bearing N so as to car ry

of the wagon- -body, transversely to the same,
and provided at one end with an upwardly

rod 7 with the said bearing N.

wardly therefrom, and also with anotherfoot-

lever R? extending rearwardly therefrom.

Downward pressure on the foot-lever R?
serves to draw forward the bearing N and re-
lease the pulley M from the friction-disk,

 while downward pressure on the foot-lever R’

carries the said pulley toward said disk. A
spring 7', attached to the bottom of the wagon-

body and acting upwardly on the lever R,

tends to move said foot-lever and turn the
rock-shaft in a direction to carry the pulley
M away from the friction-disk, so that said

pulley stands normally free from the same.

A spring-actuated notched detentr*is pivoted
to the body in position for
the foot-lever R?, said detent bemﬂ* plowded
with ratchet-teeth and being held or thrown
by its actuating-spring 7° toward the foot-
lever, so that as the foot-lever is depressed
it will pass antomatically over the ratchet-
teeth and will be held by that one of the teeth
with which it may be engaged until it is re-
leased. Said detent therefore serves to hold
the foot- lever from rising under the action of
the spring ' unless the detent is thrown back-
Wa,rdly to release it from the foot-lever. The
foot-lever and detent arranged as described

the shaft K and pulley M toward and from
‘the disk E devices are provided as follows:
R isa rock-shaft mounted in the forward part

Qo0

extending arm R’, which is connected by a
The rock-
shaft R, as clearly seen in Fig. 10, is pro-
vided with a foot-lever R*, which extends for-

95
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engagment with
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constitute a means by which the pulley M

may be thrown and held against the friction-
disk, so that the operator may remove his
foot from the foot-lever without stopping the
motion of the vehicle, while at the same time

by throwing backwardly the detent and re-
leasing the foot-lever the spring ' is allowed

to act, and thus release the said pulley from
the friction-disk, thereby disconnecting the
motor from the drwmn wheels.

The pulley M bemn‘ movable toward and
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being held normally away fiom the disk by
the spring, as described, the shifiing of the
sald pulley M ou the rock-shaft K for chang-
ing the speed of the driving-wheels will take
place when the pulley is free from the face
In fact, the shifting of the pnl-
ley at such time will be necessary in cases

where the pulley E is provided with grooves

e ¢, as 1s the preferable construction and us

illustrated in the accompanying drawings.
At the side of the shaft K opposite the

friction-disk HE and parallel with said shaft

18 located a friction bar or strip S, the same

being located at such distance from the shaft
K that the pulley M may be brought against
the said strip when thrown away from the
disk K. As herein shown, the friction-strip
S consists of an upright board or plate which
1s attached to and rises from the bottom or
floor of the vehicle and is secured at one end
It may, however, be
rigidly attached or supported in any suitable
manner. The friction strip or bar thus ar-
ranged in connection with the pulley M serves
as a friction-retarding or brake device adapt-
ed to control or arrest the movement of the
vehicle when it is desired to stop the same or
under other circumstances, it . being obvious
that when the pulley M is brought against
the strip S the friction resistance to the turn-
ing of the pulley will promptly decrease its
speed of rotation, so as to cheeck the move-
ment of the parts of the driving-gear between
the pulley and the driving-wheel, as well as
to retard the forward movement of the vehi-
cle by preventing further rotation of the
driving-wheels themselves. The foot-lever
R”, which extends forwardly from the rock-
shaft R, i1s intended mainly for throwing the
pulley M foreibly against the friction-strip
S, the downward pressure of the foot of the
operator on said lever enabling the pulley to
be pressed against the friction-strip with
greater or less force, as required in regulat-
ing the speed of the vehicle or for stopping
the same entirely. Inasmuch as the surface
speed of the pulley M is much greater than
the peripheral speed of the driving-wheel, it
18 obvious that a much less pressure of the
pulley against the friction-strip will be re-
quired to produce the sameeffect in stopping
the vehicle than would be required in the

case of a brake-shoe acting on the driving-

wheel itself. Moreover, said brake strip or
shoe is so located that when the pulley or
disk M is moved against the same to retard

or arrest its speed said disk is entirely dis- |

connected from the driving means, and the
only force to be overcome is that of the mo-
mentum of the vehicle, and said brake does
not act in any way against the driving means,
so that the movement of the vehicle may be
quickly controlled or arrested. So farasthe
brake mechanism is concerned the part of

the driving mechanism engaged by the disk | in all cases be found necessary, and it may be

i

from the face of the disk E, as deseribed, and | ov pilley M mav he otherwise made than here
shown, |

Tonow referto theconstruction of the front
axle and means illustrated for steering or di-
recting the course of the vehicle, said front
axle I3 is connected with the vehicle-body at
each end by a spring B2 so that the axle it-
self is held parallel with the front edge of the
vehiele-hody and is non-pivotal. - The front

wheels B' are mounted on short or stub axles
b, which, as clearly seen in Fig. 3, are se-

cured to upright sleeves and are pivotally
connected with tne ends of the axle by means
of vertical pivots 0° passing through the
sleeves and engaged at their ands with forked
ends 0° of said axle. Attached tosaid sleeves
are rearwardly-extending rigid arms 94, Fig.
4, which are connected with each other by a
horizontal rod B® which extends across the
vehicle at the rear of the front axle.

B*is a vertical rod having bearings in the
front frame-piece A% and on the middle pars
of the front axle, as indicated at b* b5, Said
vertical rod is provided at its lower end with

a rigid arm B% which is connected with the

center of the rod B?and has at its upper end
an actuating-lever B3° which extends rear-
wardly toward the operator’s seat A'.

The vehicle is steered by moving the oper-
ating-lever B® from right to left, such move-
meunt of the lever being transmitted through
the rod B* and arm B® to the connecting-rod
3%, which being moved or shifted endwise
turns the stub-axles on their vertical pivots.
As hereinbefore stated, the friction driving
device is adapted for giving such changes of
speedasare required inthe ordinaryoperation
of the vehicle, while the positively-acting
speed-changing device is used only when it is
desired to give a very slow speed with great
power for use in ascending hills, in the case
of & sandy road, or under like circumstances.
'The disk K of the friction speed-changing de-
vice has a plurality of erooves inits face and
either of whieh the driving-pulley may oper-
ate, and inasmuch as the positively-acting or
spur-gear speed-changing device gives two
different degrees of speed it follows that the
machine illustrated may be driven at differ-
ent degrees of speed equal in number to twice
the number of grooves in the disk K3 As
shown in the drawings, the disk is provided
with three grooves, and it follows that by the
gearing tllustrated six different degrees of
speed may be obtained. It will of course be

understood that when moving either atits or-

dinary speed or at a very slow speed the ve-
hicle may be driven backward by shifting the
driving-pulley to the opposite side of the fric-
tion-digk from that at which it is shown in
the drawings. I prefer to make the friction-
disk with grooves, as shown, and to cover the
face of the friction-disk with leather in order
to secure better adhesion of the parts in frie-
tional contact; but this construction may not
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found desirable to omit the grooves, in which | frictional contact with each’other, one of said

case the pulley M m:ay be held at any distance
desired from the center of the friction-disk,
thereby enabling the vehicle to be run at any
intermediate speed between the maximum

~and minimum afforded by the friction-gear-

TO

ing.
the pulley endwise on the shaft with a lock-
1ng mechanism such as is deseribed I am en-

| .:Lbled to hold the said pulley positively {rom

endwme movenment either when the grooves

e eare employed or when they are a,b%ent

s

20

The use of such loecking device is desirable

in any case in order that the pulley may bhe
held from movement with the shaft X when

said shaftis shifted endwise in ¢changing from

ing the pmmn kork' into mesh with the gear-

. wheel J.

T T are bd(‘]{lll“-l‘()“(-‘ls motinted on the
cross-piece A% of the frame at the rear of the
friction-disk K and serving to take from the
crank-shaft D’ the lateral thrnst which would

resnlt from pressure of the friction- pulley M -

agalnst the face of said disk.
I claim as my invention—

- gear embracing two rotating dl&,k‘s adapted

30

for friectional (_,ontd,(,h with E"(Lth other,

- said disks being driven by the motor and the

35

40
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55

6o

nected with the drwmtr-m heels by gearing
acting to transmit
wheels from said disk at a less speed bul}
agreater power, said second disk being movable

laterally intoand outof frictional contact with
“the first disk, and a friction strip or shoe lo- .
~cated in position for contact of the second

disk therewith when it is shifted away from
the first disk, w hereby the friction-brake acts
on a part which is dri iven at a higher speed
and with less power than the drivin a-wheels.

2. The combination with vehicle driving-
wheels and a motor, of a driving and brake
gear embracing two rotating disks adapted

tor {rictional contact with each other, one of

said disks being driven by the motor and the
other or second disk being operatively con-
nected with the driving-wheels by gearing

acting to transmit mot:ion to said driving-

wheels from said disk at a less speed but
greater power, said second disk being mov-

. (Lble laterally into and out of frlcmon&l con-
tact with the first disk, and being movable

in a direction parallel wmh 1ts axis for vary-
ing the rotative speed thereof and of the driv-
mmwheels and a friction strip or shoe located
in posltmn for contact of the second disk
therewith when it is shifted away from the
first disk, wherehy the friction-brake acts on

- a part w hlc,h is driven at a higher speed but

wheels and a motor, of a driving

less power than the drlvnw-wheel% -
3. The eombmahmn with vehicle driving-

By providing the device which moves

if-whee]s and a prime mov er,
‘nections compri
~adapted for contact wnh the face of the same,
& shaft supporti

one of

motion to the drwmﬂ*--

connected with the pulley, a |
shaft connected with the first by means of

and bl‘ake |

disks being driven by the motor and the other

~or second disk being operatively connected
-with the driving-wheels by gearing acting to
transmit motion to the driving-wheels from

sald diskatalessspeed butwithgreater power,
sald second disk being mo vahle Jaterally into
and out of contact with the first disk, a frie-

tion strip or shoe located in position for coNn-

tact of the second disk therewith when it is
shifted away from the first disk, a rock-shaft
at the front end of the vehicle which 1s op-
eratively connected with said second disk to
shift it into and out of contact with the first

-disk, and forwardly and rearwardly extend-
| ing foot-levers rigid with said shaft.
a high to a low speed or vice versa, by bring- |

4. The combination, with vehicle driving-

sing tmcbmn disk, a pulley

ng the pulley with which said

FA™,

SO

of driving con-

pulley has calidmu* engagement, a laterally-

“movable bearing for one end of sald C;ha,fh

and a pivotal bearing for the opposite end of
the shaft, comprising a tube or sleeve and

-1 pivot-studsengaging the 0[)[)0‘-«1'[ wieb of the
The combination with vehicle driving-

wheels and a. motor, of a driving and brake |

said tube or qleeve

5. The combination, with vehicle driving-

| wheels and a prime mover, of a driving-gear
friction-disk, & pulley adapted
| for contact with said disk, a movable shaft
other or second isk being operatively con-

comprising a

with which said pulley has sliding but non-
rotative connection, and an a,eumtmtr-lever
connected with said pullev for moving it end-
wise on the shaft, the actuating connection
between said actuating-lever and the pulley

| embracing a pivotal joint permitting lateral

movement with the shaft of the parts imme-
diately engaged with the pulley.
. I'he combination, with vehicle driving-

comprising a friction-disk, a pulley adapted
for contact with said dl‘m, a movable shaft

with which said pulley has sliding but non-
rotative connection, an actuating-lever for

moving said pulley endwise on the shaft, and
connections between said lever and the pul-
ley embracing a horizontally-arranged rock-
shaft and an arm connected with the rock-
shaft by a pivotal joint to allow lateral move-

-ment of the outer end of the arm when the

pulley is laterally shifted.
7. The combination, with vehicle drwmfr-

‘wheels and a prime mover, of a driving-gear.
comprising a frietion-disk, a pulley adapted

for contact with the face of the disk, a shafi

‘with which said pulley has longitudinally-

sliding but non-rotative eonne(_,tlon sald shaft
being mov&ble toward and from the disk, an

actuating device for moving the shaft towa,t d
and from the disk, and means for moving the

pulley endwise on Lhe shaft embracing a rock—

Q0

95

17O

[Of

~wheels and a prime mover, of a driving-gear

I10

[15 .

120

[25

shaft having an arm the free end of whlch is

second rock-

gear embracingtwo fmctlon_ dlSkﬁ‘?} adapted for | rigid arms on both rock-shafts and a connect-
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ing-rod, a hand-lever on the second rock-
shaft, a notehed segment, and a spring-de-
tent on the hand-lever adapted for engage-
ment with the noteched segment.

8. The combination, w1th vehicle (]IIVIIIU"-
wheels and a prime n"lovel ,of driving connee-
tions embracing a spur-gear speed-changing
mechanism, consisting of a shaft carrying twao
oear-w heels of dif elenh sizes which are rig-

,ld]}’ attached to the shaft and a second end-

wise movable shaft carrying two gear-pinions
of different sizes which are rlmdl‘y attached
to the said shaft, and actuating devices for
the shaft by means of which said shaft may be
shifted endwise at the will of the operator.

J. The combination, with vehicle driving-
wheels and a prime mover, of driving connec-
ttons comprising a friction - disk, a pulley
adapted for contact with the face of the disk,
which pulley is movabhle toward and from the
face of the disk and also toward and from the
center of the same, and a spur-gear speed-
changing mechanism consisting of two gear-
wheels and an endwise-movable shaft carry-
ing two gear-pinions of different sizes, either
of which may be engaged with one of the gear-
wheels, and means for giving endwise move-
ment to said shafft.

10. The combination, with vehicle driving-
wheels and a prime mover, of driving-gear
comprising a friction-disk, a shaft movable
toward and from the face of the disk, a pul-

ley movable endwise on the shaft adapted for
~contact with the face of the disk, two gear-

wheels having operative connection with the
driving-wheels,and twogear-pinions mounted
on said shatt, said gear-pinions being movable
to permit the engagement of one or the other
of them with one or the othel‘ of the gear-
wheels.

11. The combination, with vehicle driving-
wheels and a prime mﬁver‘ of driving connec-
tions comprising a fr 1(3131011 -disk, a Shad':t TNOV-
able toward and from the face of the disk,
said shatt being movable endwise in its bear-
Ings, a pulley movable endwise on the shaft
and adapted to engage the face of the disk,
two gear-wheels of difterent sizes having op-
erative connection with the driving- Wheels
and two pinions affixed tothe shaft and smdapt-
ed for engagement with said gear-wheels by
th(, endwisﬂ, shifting of the Sh&fb |

The eombnmtmn with vehicle driving-
wheelfs and a prime mwei of driving connec-
tions comprising a fr 10L1011 -disk, a Sh"Lfl] mMmov-
able toward and fromn the face of the disk
and also movable endwise, a pulley having

sliding but non-rotative connection with said

shaft, a pivotally-supported bearing for one
end of the shaft through which the latier is
adapted to slide endwise, a laterally-movable
hearing for the opposite end of the shaft
through which the shaft is aiso adapted to
slide endwise, and a spur-gear speed-chang-

being

shaft and two gear-wheels having operative
connection with the driving-wheels.

13. The combination, with a friction-disk,
a shaft movable toward and from the disk
and also movable endwise, a pulley having
sliding but non-rotative engagement with the
shaft, and a laterally-movable bearing for the
shatt embracing a sleeve which immediately
engages the shaft and through which it is
adapted to slide endwise, and antifriction
ballsor rollersinterposed between said sleeve
and the main part of the bearing.

- 14. The combination, with a friction-disk,
a shaft movable toward and from the disk
and movable also endwise in its bearings, a
pulley having sliding but non-rotative con-
nection with said shaft, and aspur-gearspeed-
changing device comprising two pinions af-
fixed to the shaft, two gear-wheels of differ-
ent sizes adapted for engagement with said
pinions by theendwise movement of the shaft,
a lever connected with said shaft, a foot—-le-
ver for actuating the shaft, a longitudinally-
movable bar connecting said levers, said bar
provided with notches and a Spring-
detent adapted for engagement with the
notches of the bar.

156. The combination, with vehiecle driving-
wheels and a motor, of driving connections
comprising a friction-disk, a shaft extend-
ing transversely of the vehicle and movable
toward and {from the face of the disk, a
friction-pulley having sliding but non-rota-
tive engagement thh the s}mft a second
shaft pfwallel with the first 01.19_311(1 provided
at each end with a sprocket-wheel, a4 spur-
gear speed-changing device connecting said

Shﬁf'[b sald sproc ket- wheels being mountcd'

to turn independently of each other and be-
ing connected with the speed-changing de-
Vice through the medium of an equalizing
driving-gear, a sprocket-wheel attached to
each dllvmmwhcel and chain belts connect-
ing the Spmeket whe(,lb on the said second
E:hctft- with those attached to the driving-

_ wheels.

16. The combination, with vehicle driving-
wheels and a motor, of driving connections
comprising a friction-disk, a shaft extending
across the vehicle-frame parallel with the face
of the disk, said shaft being movable toward
and from thu disk and beln o also movable
endwise, a friction-pulley hfwm r sliding but
non-rotative eng
second shaft arranged parallel with the first
shaft, a speed changing and equalizing gear
connecting said shafts consisting of two rig-
idly-connected gear-wheels of different di-
funeter.s mou nted to turn on the shaftt, gear-
pinions affixed to the first shaft and adepted
for engagement with said gear-wheel by the
endwme movementofsaid first shaft,sprocket-
wheels mounted on said second shaft and
adapted to turn independently of each other,

65 ing device comprising two pinions on smd | gear-wheels mounted on said second shaft

agement with the shaft, a
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= mmmbl]

and rigidly connected one with each of said ! ond shaft with the sprocket-wheels attached 1o
sprocket-wheels, a gear-pinion mounted in | to the driving-wheels. |
said rigidly-connected gear-wheels first men- | In testimony that I c¢iaim the foregoing as
tioned with its axis radial to the shaft, said | my invention I affix my signature in pres-

5 gear-pinion intermeshing with both of the | ence of two witnesses.

gear - wheels which are connected with the | - - GEORGE W. LEWIS.
sprocket-wheels, sprocket-wheels attached to Witnesses: o
the said driving-wheels, and chain belts con- | - BERTHA A. PRICE, -

necting the sprocket-wheels of the said sec- | R. CUTHBERT VIVIAN,
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