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UNITED STATES

PaTeENT OFFICE.

ELWOOD HAYNES AND ELMER APPERSON, OF KOKOMO, INDIANA.

MOTOR-VEHICLE.

SPECIFICATION forming part of Letters Patent No. 673,619, dated May 7, 1901:

Application filed July 13,1900, 3erial No. 23,448.

16 all whom it may conceriv:

Beit known that we, ELW00OD HAYNES and
ELMER APPERSON, of Kokomo, in the county
of Howard and State of Indiana, have invent-
ed certain new and useful Improvements in
Motor-Vehicles; and we do hereby declare that
the following is a full, clear, and exact de-
scription thereof, reference being had to the
accompanying drawings, and to the letters of
reference marked thereon, which form a part
of this specification.

This invention relates to improvewments in
motor-vehicles, and has reference more espe-
cially tothe driving-gear mechanism for trans-
mitting motion from the motor on the vehi-
cle to the driving-wheels thereof.

The invention also embraces other features

of construction in motor-vehicles; and thein-
vention consists in the matters hereinafter set
forth,and more particularly pomted outin the
appeuded claims.

In the drawings, Figure 1 isa Veltlcal sec-
tion of a motor- veln(,le embodying our inven-
tion, taken in a plane outside the vehicle-
body. Fig. 2 is a plan view of the driving-
gear mechanism and the running-gears of the
vehicle, showing in outlines the relation of
the body of the vehicle thereto. Fig. 3isa
transverse vertical section taken on the line
3 3 of Fig. 1. Fig. 4is a transverse vertical
section of the driving-gear mechanism, taken
on the line 4 4 of Fig. 1. Fig.-5 is an end
view of the parts bhOWﬂ in Fw 4 looking
from the right-hand end r,hereof Figs. 6 to
16 are details of the driving-gear mechanism,

"hereinafter to be explained. Fig. 17 isa view,

partly in top plan and partly in section, of a
distance - rod used between the connected
driving-gears ou the body and running-gears,
said view showing the connection of the said
rod with the several gears. Fig. 18 is an
axial section of an antifriction-bearinglocated
between the differential gear mechanism of
vhe rear axle and the adjacent wheel. Fig.
19 is a transverse section on the line 1919 of
Irig. 18.
connection between the longitudinal frame
members of the running-gear frame and the
front axle. Fig. 21 is a vertical section on
the indirect-line 21 21 of Fig. 20.

First referving to the general construction
of vhe vehicle, A desigunates the vehicle-body,

Fig. 20'1s a sectional detail of the

No model.)

supported on a running-gear consisting of a
front axle B, carrying wheels C C, a rear axle
D, having wheels E K, and two horizontally-
arranged longitudinal frame- pieces F F,
which are attached at their rear ends to the
rear axle near the ends of said axle, and which
frame-pieces converge at their forward ends
and are there united and connected with the
front axle near the longitudinal center there-
of. The body A is supported fromn the ends
of the front axle B by means of springs A’ A’
and from the rear axle by springs A? A% said
springs being shown as of the usual elliptical
form. The said frame-bars F I are connect-
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65

ed rigidly with the rear axle, but are pivot- -

ally connected with the front axle by a hori-

zontal pivot arranged transversely of the axle

in a manner permissing the said front axle

to swing in a vertical plane, said axle being
incapable of any horizontal movement with
respect to the main frame. This construe-
tion permits one of the wheels C to be raised
above or below the other in passing over an
obstruction or a depression in the ground
without communicating motion to the body.
Such pivotal connection of the frame-bars
F F with the axle is shown in Figs. 1, 2, 20,
and 21 of the drawings, and is made as fol-
lows: B’ designates a plate,which isconnected
with said bars by a bolt b, passing through
rearwardly-directed lugs b* on said disk, and
a cast fitting F°, by which the bars F F
are united at their forward ends. Said plate
B' is pivotally connected by a horizontal
pivot-stud b® with a sleeve B3 attached to the
front axle Band havingan irregularly-shaped

‘flange b%, which beams against the-front face

of the pldte B'. Said stud b is provided at
its outer end with a screw-threaded nut %,
which holds the sleeve B? in place Lhereon.
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Said sleeve B? is attached tothe axle by drop-

ping or offsetting said axle at the center
thereof and providing said sleeve at itsfront
end with a vertical flange b%, between which

and the lower part of the flange b* said offset

part b7 of the axle passes. Said flange b%and
the lower part of the flange b* are of the samoe
general form and of a length equal to that of
the offset partof theaxle. Theaxleisclamped
between said flanges by means of bolts b8, pass-
ing through the lower margins thereof below
the axle.
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The outer ends of the axle are pro- .
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vided with horizontal pivoted axle-sections
B3, on which the steering-wheelsC are mount-
ed. Said shaft-sections are provided with
forwardly-extending rigid arms B%,totheounter:
end of which are attached connecting-rods
5. The inner ends of the coiinecting-rods
are pivoted to arms on the forward end of a
horizontal lever Bf, which is actuated from a
vertical rotative steering-shaft B7, which lat-
ter passes upwardly through the body of the
vehicle in front of the driver’s seat and is pro-
vided with an operating-handle b°. ‘Said hori-*
zontal lever B® is rigid with a rotative verti-
cal pivot-shaft bl which is operatively-con-.
nected with said shaft B?. Said operative
connection between the shaft B".and lever B®:
includes a spring B3, which permits vertical;
imovement of the body relative to the axle,!
and said pivot-shaft has rotative bearing in
a forwardly-extending lug B% connected with |
the fAange b° of the bearing-sleeve B

Next referring to the driving-gear mechan-:
ism, which constitutes the principal feature:
of our invention, said mechanism and the!
parts associated therewith are made as fol-!
lows: The rear driving-axle D is mounted in’
bearings D' D? attached to the rear support-}
ing-springs A2, thebody of the vehicle being |
provided with laterally-extending brackets ¢,
to which the said springs are attached.” The:
motor for driving the vehicle in theinstance’
illustrated is a gas-engine’having two power-.
cylinders(marked E* E*)connected by a cen-!
tral crank-housing E* Any other form of:
motor may be employed, however, so far as!
the features constituting our invention are:
concerned. Said motor-cylinders are sup-
ported at their front and rear ends upon
transverse horizontal girths A® A*, which ex-!
tend between and are attached to the side
walls of the vehicle. _ ‘

E’ designatesthe crank-shaft of the engine, -

_which passes through and hasbearing in the
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central crank-housing of the motor. ‘Said
crank-shaft is provided at one end with a fly-
wheel E* and is journaled at its.other end in
a bearing-box o', formed on the upper end of
a vertieal arm A5, which latter is attached to
a horizontal frame member AS, extending be-
tween the cross-girths A% A*' of the vehicle-
body. :
F* designates a-counter-shaft arranged par-
allel with the crank-shaft and preferably
thereunder. ‘Said counter-shaft’is journaled
at one end in a bearing-box A7, extending-

from the frame member AS and connected in

the instance shown with the upright arm AS5.

"The said counter-shaft is journaled near its

other end in a depending bearing-bracket e,
connected with the under side of the erank-
housing B? of the engine. Said bearing-shaft
is connected by a gear mechanism with the
counter-shaft F*, whereby the latter may be
rotated from: the former, and the counter-
shafi is provided laterally outside of the bear-
ing e with a sprocket - wheel E', through
which power is communicated to the rear

673,619

axle. Therearaxle emibodies in its construc-
tionan equalizing-gearmechanism which may
be of the usunal or any preferred form. In
the instance illustrated said axle consists of
two shaft-sections D% D?, to the outer end of
each of which one of the driving-wheels E is
attached. The shaft-section D* engages the
bearing D’ and the shaft-section D® the bear-
ing D? said bearings having the form of short
tubes or sleeves to which the supporting-
springs are attached. That end of the shaft-

gection Dt adjacent to the section D2 is sur-

rounded by a sleeve D®, which is flanged at
its outer end and is attached to said shaft-
section D?® by means of bolts or the like pass-
ing through said flange and a flange on said
section D3, Said sleeve D%is provided on its
inner end with a bevel-gear d.

DS designates a collar which is keyed or
otherwise non-rotatively secured to the shaft-

| section D* and is provided on its end adja-

centto the sleave D with a bevél-gear d'. D7
designates a gear-wheel' mounted on said
axle,-the hub @& of which is interposed be-
tween ‘the beveled gears d d'. Between said
hub and rim of the wheel in the webthereof
are mounted a plurality of beveled pinionsd?,
which mesh with the beveled pinions ¢ d' o
‘the collars D® and D°.

The operation of the equaliZzing-gear mech-
anism described is familiar and need not be
furtherreferredto. ‘Thegear-wheel D7of the
differential gear mechanismintermeshes with
a gear-pinion G; whichis mounted on a shaft
&', fixed to the npper end of an arm ‘D8, which
at its lower end has oscillatory or pivotal con-
nection with the running-gear frame, 80 asto
afford oscillatory movement of the said shaft
‘G toward and from the shaft F*. Said arm
DS rises Trom the rear axle and is pivetally

1 connected with the running-gear frame con-

centrically with said axle. Asherein shown,
said arm is provided at’its lower end with a

‘tubular part or sleeve d!, which surrounds

the inner ond of the bearing D" and is adapt-
ed to’turn thereon, so asto dafford oscillatory
movement in the upper end-of said arm DS.
The oscillatory shaft G, asshown in the draw-
ings, has the Torm of a stub:shaft secured at
one end in thearm D8 and the gear-pinion G
is shown as.inounted to ‘rotate on said oescil-
latory shaft, said gear-pinion being located
on ‘the inner side of said arm. Said gear-
pinion ‘G is ‘provided with an elongated hub
or slesve g, and upon said extended hub or
sleeve ‘is ‘non-rotatively secured a sprocket-
wheel G?, the construction and arrangement
being such ‘that said sprocket-wheelisinline

‘with the sprocket-wheel F' of the counter-
p

shafs F*. Motion is-communicated from the
sprocket-wheel T to the sprocket-wheel G?

through the -medium of an endless chain
1 belt G5

The gear-pinion G and the equalizing-gear
mechanisui described eonstitute the operative
connection between the counter-shaft and the
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- pinions and gear-wheels, which are continu-~
ously in mesh with: each other, communicate
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the sprocket-wheel F’ is supported on the ve-.

hicle-body and the sprocket-wheel G* is sup-
ported on the running-gear of the vehicle
there necessarily exists more or less relative
vertical movement betweensaid wheels,which

is provided for by the construction next to be

described.

Between the counter-shaft F*and the stub-
shaft G’ extends a distance-rod H, which-is
attached at its forward end to'a ring:H’, sur-
rounding the bearing ¢ of the counter-shaft,
as shown in Fig. 17, and is provided at its
rear end with fork-arms h h, which are piv-
otally connected with the arm D3, concentric-
ally with:said shaft G'. Asa convenient con-
struction said fork-arms are pivoted one to
the arm D8 concentrically with the stub-shaft
G’ and the other to the end of the said stub-
shaft outside of the gear and sprocket wheels
mounted thereon. Said distance-bar is made
extensible, as-shown in the drawings, for the
purpose of varying the distance between said

sprocket-wheels; and therefore the tension on:

the chain. With this construction it will be
obvious that as the sprocket-wheel F' rises
and falls by reason of the depression and ele-
vation of the vehicle-body the sprocket-wheel
G* will be permitted to move slightly toward
and from the shaft F', and owing to the rigid
connection between said shafts ¥* and G
afforded by said distance-bar a uniform dis-
tance between the sprocket-wheels. will be
maintained. .
Next describing the change-speed - gear
mechanism,which.ennstitutes a principal fea-
ture of our invention; the saine is shown in

detail in Figs. 4 to 16, inelusive, and’ is:made
as follows: The erank-shaft K is provided

with a plurality of gear-pinions I 1" I* I3, lo-
cated side by side:thereon and keyed or-oth-
erwise mon-rotatively secured to said shaft.

The gear-wheels I T’ I> mesh with- gear-wheels
(designated as a whole by J. J' J?) which: are

mouunted on-the counter-shaft F*. The:con-
struction of the last-mentioned: gear-wheels
is.such that either of the same may be con-
nected rigidly with thie counter-shaft F%;
wlile the others will be free.to rotate there-
on, whereby motion from:said: erank-shaft K’
will be communicated to the counter-shaft I
through one of the pinions I I’ I? and its
meshing wheel J J' J?, while the.other gear-

no motion from one:shaft to the other. The
intermeshing pinions.and wheels I J-I' J' I J?
are of varying proportionate diameters, so
that the counter-shaft F* will be driven:at
varying speeds, according to which-oneof the
wheels J, J', or J?is held from:rotation on tle
shaft F2.

As herein shown, three different speeds are
provided for-while the vehicleis runningin:a
forward direction through. the: three gear-
wheels.J, J', and J% Iw addition to varying
the speed of the vehicle means are provided
for reversing the direction:of: motion. of the

a

vehicle, embracing the gear-pinions I* at the
end of the crank-shaft, the gear-wheel J? at
the end of the counter-shafs,and an interposed
pinion J4, which meshes with the gear-pinion I®
and the gear-wheel J3. The gear-pinion J*is
mounted on a short shaft J5, which latter has
bearing in the upper end of the arm A% in

‘which the adjacent end of the crank-shank

has bearing. Obviously by reason of the in-
terposition of the gear-pinion J* between the
gear-pinion I® and the gear-wheel J® the di-
rection of motion transmitted to the gear-
wheel J? i{s reversed, and inasmuch as it is

~only desirable to reverse the vehicle when go-

ing at a slow speed the parts last deseribed
are so proportioned as to-give the desired slow
motion to the vehicle.

The gear-wheels J to J%, inclusive, are com-
pound in their construction, consisting each
of an outer cogged rim J® and a central part
or hub J7, which latter is rigidly secured to
theshaft and with respect to which the former

;mmay haverotary movement or to which it may

be'locked when it is desired to drive the ve-

‘hicle through such gear-wheel. Thesaid gear-
‘wheels J, J’, J% and J? are alike, and in the
following description thereof one wheel only
‘need tobereferred to,it being understiood that
.the description applies equally well to either

‘of the wheels.

The outer part J¢ of said gear-

‘wheel is conveniently made of two. separate

rings j and 4, the former constituting the

eogged rim with which the.gear-pinions Lto I3,

‘inclusive, mesh.

Said part ;' consists of in-
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‘ner and outer annular rigidly-connected cy-
:lindricconeentric partsor members;*73,joined
by radial arms; to oneside of which inwardly-
'projecting arms j* on the outer cogged rim are

secured: by bolts.

The inner part 2 engages,

‘surrounds, and-has bearing on an outer c¢y-

‘the whesl.

lindrie surface of the inner part.or hub j7 of
The annalar part j? extends lat-

‘erally from the side of the cogged rim of the
:wheel and affords an. annular friction-sur-
iface:which is surrounded and engaged by a
ibrake-strap %, carried by the said inner part

or hub. The inner part orhub isalsoshown

‘as- consisting of inner and outer eylindric

iparts ° 7%, which are joined by an integral

thead or web 5%, which latter is provided with
'bearing-apertures j8 for a. purpose hereinaf-
rafter described.

Provision is ' made for severally operating

‘the brake-bands %, embracing parts.connect-

ied with-or mounted on.the hubs J? and which

are alike on the several wheels J.to J® and also

‘ecomprising parts mmounted: on the counter-
shaft F* arranged to codperate with-said.parts

‘which are mounted on-said hubs.

Said parts
connected: with hubs will first be described.in
connection with one of the wheels only, it be-
ing understood: that all of them are alike.
Attached to the hub J7isa radial arm J% which
extends outwardly past the friction brake-
flange j° of the gear-wheel. Mounted in the
outer end-of said arm J? is a;short rock-shaft
K. Said:-rock-shaft carries at the outer end

%
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thereof, or that end adjacent to the outer
face of the rigid arm, a lever-arm K', which
extends inwardly to and projects over one of
the guide-apertures 7# in the hub J7, here-
inbefore referred to. The rock-shaft K is
also provided with a squared or flat-sided
portion, whereby is secured rigidly thereto a
short inwardly-projecting arm K2 Said arm
J® is provided with an integral or rigidly-at-
tached cross-piece J° which extends across
the face of the brake-flange 7° and to which
one end of the brake-band % is attached by
rivets or otherwise, Figs. 9 and 11. Attached
to the end or extremity of the band opposite
to that which is secured to the said cross-
piece J? is 4 metal piece K3 which extends
beneath the rock-shaft K and is provided
with an upturned or outwardly-turned end
orlug%'. Said lug projects upwardly at one
side of and in position for contact with the
arm K? on the rock-shaft K, the parts being
so arranged that when said rock-shaft is
turned by the movement of the free end of
the arm K’ said short arm of the rock-shaft
K will be carried against the lug &', and by
moving said lug laterally thereby tighten the
band around the brake-flange 5% As shown
in the drawings, the rock-shaft K has a bear-
ing at its inner as well as at its outer end on
the arm J® by means of an outward extension
or lug J¥, Figs. 6, 8, and 14, which is attached
to or forms a prolongation of the cross-piece
J9, heretofore referred to. Said hub J7 is
shown as also provided with rigid radial arm
J arranged diametrically opposite the arm
J® and having a transverse part ;°, which ex-
tends across the brake-band £ and acts to hold
the same in position. )

Now referring to the devices for operating
or actuating theseverallevers K’ for tighten-
ing the brake-bands or friction-brakes, the
same is constructed- as follows: Mounted on
the shaft F*, the several gear-wheels, and the
bearing eand in such manner as toslide end-
wise on said shaft is a grooved collar L. Said
collar has astached to it four operating-rods
L' 1?1814 which are arranged longitudinally
of the shaft and which extend to and are
guided in the guide-apertures ;% formed in
the hubs of the several gear-wheels on  the
shaft F?, as hereinbefore stated. Said oper-
ating-rods I/ 1? L? L* are of varying lengths
and are adapted to extend to and operate the
lever-arms K’ belonging to the brake mech-
anism of the said wheels. As clearly shown
in Fig. 15, the said rods L' to L%, inclusive,
areseverally provided with laterally-arranged
cam projections [ I' I? I3 which are so located
with respect to the several levers K’ as to op-
erate the said levers successively or one at a
time when the collar L is moved endwise on
the shaft. In other words, said cam projec-

_ tions I U I? I® are s¢ arranged with respect to

65

the several levers K’ that when the collar L.
is moved to its greatest distance from the sev-
eral gear-wheels its cam projection ! will be
engaged with the actuating-lever K' belong-

*

673,619

ing to the wheel J and all of the other cam
projections will be free from or out of con-
tact with the other actuating-levers. Move-
ment of the said collar toward the gear-wheels
will, however, first bring the cam projection
' in engagement with the lever K' belonging
to the wheel J' and at the same time carry
the cam projection l away from the actnating-
lever belonging to the wheel J. Similarly a
further movement of the collar L will carry
the cam projection I'"away from the cam-le-
ver engaged by it and bring the ecam projec-
tion P into engagement with the actuating
lever-arm K’ belonging to the said wheel J&
When the collar is in its position near the
several gear-wheels, the cam projection PP
will be engaged with the actuating-lever K'
belonging to the wheel J3. The several cam
projections are so arranged as to act laterally
on thesaid actuating-levers K’ when the rods
to which they are attached are moved end-
wise, thereby giving lateral movement to the
said actuating or lever arms in a direction to
tighten the brake-bands around the brake-
flanges engaged thereby to afford frictional
engagement of the outer parts of the gear-
wheels with the hubs on which they turn.
When the cam projections are not in engage-
ment with said actuating-levers K', the latter
rest-in eontact with the sides of the rods L/
12 13 L&, as clearly seen in Fig. 7,the brake-
bands at this time being loose, so that the
flanges around which they extend may turn
freely therein. -

Foractuating the eollar Lor,in other words,
for moving it endwise on the shaft F* devices
are provided as follows: M. is a lever ar-
ranged longitudinally of the machine-frame
and pivoted at one end to a ring m, which
rests in the groove in the said collar L.  Said

lever M extends forwardly from the shaft ¥,
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and at its forward end it is pivotally con- -

nected with a transversely-arranged connect-
ing-bar M', which is pivoted to a lug m/, at-
tached to and extending rearwardly from the
forward eross-girth of the machine-frame. M?
is a bell-crank lever arranged horizontally
and pivoted to a forwardly-projecting lug m?,
attached to the said forward cross-girth of the
machine-frame. The bell-cranklever M?has
an arm which- extends longitudinally of the
machine-frame and rearwardly fromthe pivot
connecting it with the Ing m? to a point adja-
cent to the shaft F, where said rearwardly-
projecting arms are connected with the lever
M by means of a connecting-bar M3 Said
bell-erank lever M? is also provided with an
arm which extends laterally toward the side
of the machine-frame and to which is con-
nected an operating-rod M¢, which extends to
the forward end of the vehicle-body and is
connected with a hand-lever or other means,
by which it may be moved endwise. Such
endwise movement of said operating-rod has
the effect of moving or shifting the bell-crank
lever M? on its pivot, and thereby swinging
laterally its rearwardly-projecting arm and
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giving lateral movement to the rear end of
the lever M, whereby the collar 1. is shifted
endwise upon the counter-shafs F. Obvi-
ously the connection of the forward end of
thelever M with the machine-frame by means
of the connecting-bar M’ enables the rear end
of said lever M to move in a straight line not-
withstanding its pivotal connection with the
frame.

As herein shown, the operating-rod M# is
connected at its forward end with a hand-le-
ver N, Iig. 1, which is pivoted on a bracket
7, depending from the forward part of the ve-
hicle-body and which rises in front of and at
one side of the driver’s seat.

'The bearing-box D’ for the rear axle is pro-
vided with cylindricantifriction-bearing roll-
ers d7, which engage the cylindric inner sar-
faces of said boxes and the periphery of the
axle-section, as shown in Figs. 18 and 19 and
at the left hand of Fig. 3. Said rollers are
held from endwise movement by means of a
flange d%, engaging the inner ends of the roll-
ers, and a cap d°, fitted over the axle and hav-
ingscrew-threaded attachment with the outer
ends of the boxes and engaging the outer ends
of the rollers. The bearing-box D' will be
provided with a similar bearing, with the ex-
ception that the opposite ends of the rollers
thereof engage closing-caps at both ends of
the box.

We claim as our invention—

1. The ¢combination with a motoranda driv-
ing-shaft, of a change-speed gearing compris-
ing a shaft provided with a plurality of fixed
gear-wheels, a second shaft provided with a
plurality of gear-wheels intermeshing with
those on the first-named shaft, said gear-
wheels on the second shaft being adapted to
tarn thereon, means for locking said gear-
wheels separately to said second shaft com-
prising a sliding collar on said second shaft,
a plurality of operating-rods each provided
with a lateral cam projection through the me-
dium of which the locking devices in the
wheels are severally operated, and a hand-le-
ver for operating said collar.

2. The combination with a motor and driv-
ing-shaft, of chunge-speed gearing compris-
ing a shaft provided with a plurality of fixed
gear-wheels, another shaft provided with a
plurality of gear-wheels intermeshing with
those on the first-named shaft, said gear-
wheels on the second shaft being constructed
to turn thereon and being provided with an-
nular friction brake devices acting on said
friction -surfaces and embracing operating-
levers which extend to points adjacent to the
shaft, and an endwise-sliding collar on said
second shaft provided with operating-rods ar-
ranged parallel with said second shaft and
provided with cam projections adapted to en-
gage and actuate the said operating-levers.

3. A change-speed gear for motor-vehicles
comprising a Shaft provided with a plurality
of gear-wheels rigidly affixed thereto, a sec-
ond shaft provided with a plurality of gear-

wheels intermeshing with those on the first-
named shaft and adapted to turn on said sec-
ond shaft, said gear-wheels on the second
shaft being provided with annular friction-
surfaces, brake-bands surrounding said fric-
tion -surfaces, arms rigidly attached to the
said second shatt with which one end of each
of said bands is connected, rock-shafts on said
arms provided each with an arm which en-
gages one end of each of said bands, and with
an operating-lever which reaches toward the
said seeond shaft, an endwise-sliding collar
on the said second shaft and a plurality of
operating-bars arranged endwise of said shaft
and provided with cam projections which act
laterally upon the said actuating-levers.

4. A motor-vehicle comprising a running- "
gearframe, a vehicle-body movably supported 8s
thereon, a motor carried by the body, a rota-
tive shaft mounted on the frame through
which motion is transmitted to the driving-
wheels and means for fransmitting motion
from said motor to said shaft comprising a 9o
vertically-arranged oscillatory arm pivoted to
the running-gear frame concentrically with
the said shaft, a gear-wheel on said shaft, a
gear-wheel mounted on said oscillatory arm
and intermeshing with the gear-wheel on the g5
said shaft, a shaft mounted ou.the vehicle-
body and having operative connection with
the motor, a distance-rod pivotally connected
with the said free end of said arm and with
the body and driving connections between roo
the last-named shaft and the gear-wheel car- /
ried by said arm. -

5. A motor-vehiele comprising a running-
gearframe, a vehicle-body movablysupported
thereon, a motor carried by the body, a rota-
tive shaft mounted on the frame through
which motion is transmitted to the driving-
wheels, and means for transmitting motion
from said motor to said shaft comprising a
vertically-arranged oscillatory arm pivoted to
the frame concentrically with the shaft, a
gear-wheel mounted on said arm, a sprocket-
wheel connected and turning with said gear-
wheel, a gear-wheel on said shaft intermesh-
ing with that on said arm, a sprocket-wheel
mounted on said body and having operative
connection with the motor, a distance-rod
pivotally connected with’ the said arm and
acting to maintain the said sprocket-wheel
on the body at a uniform distance from that
on the said shaft, and a drive-chain engaging
said sprocket-wheels.

6. A motor-vehicle comprising a running-
gear frame, a vehicle-body movablysupported
thereon, a motor carried by the body, a rota-
tive shaft mounted on the running-gear frame
through which motion is transmitted to the
driving-wheels, and means for transmitting
motion from said motor to said shaft com-
prising a vertically-arranged arm pivoted to
the frame concentrically with the said shaft,
a gear-wheel carried by the movable end of
said arm, a sprocket-wheel connected and
turning with said gear-wheel, a gear-wheel on
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