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UNITED STATES

PaTENT OFFICE.

ANDREW L. RIKER, OF SHORTHILLS, NEW. JERSEY, ASSIGNOR TO THE
“LOCOMOBILE” COMPANY OF AMERICA, OF NEW YORK, N. Y., A
CORPORATION OF WEST VIRGINTA. L

TRANSMISSION-GEAR FOR MOTOR-VEHICLES.

SPECIFICATION fdrming part of Letters Patent No. 725,629, dated April 14, 1903.

Application filed J'ulj 16,1902, Serial No. 115,842. (No model.;

Lo all whom it may concern:

Be it known that I, ANDREW L. RIKER, a
citizen of the United States, residing atShort-
hills, in the county of Essex and State of New
Jersey, have invented an Improvement in
Transmission - Gear for Motor-Vehicles, of
which the following description, in connec-
tion with the accompanying drawings, is a
specification, like characters on the drawings
representing like parts.

This invention in motor- vehicles relates
particularly to the transmission mechanism,
usually called ‘‘transmission-géar,” inter-
posed between the engine, usually an inter-
nal-combustionengine, and the drivingshaft
or wheels. ) -

The object of my invention is to simplify
and improve the construction and operation
of the transmission mechanism or gear.

My invention will be best understood from
a detailed description of one embodiment
thereof shown in the accompanying draw-
ings, wherein—

Figure 1 is a side elevation, partially in
dotted lines, illustrating a motor-vehicle
equipped with devices made in accordance
with my invention. Fig. 2is a top or plan
view of the vehicle Fig. 1 with the body re-
moved. Fig. 3 is a top or plan view looking
down upon the gear-box, showing the rela-
tive positions of the various gears or parts

comprising the transmission wmechanism;:

Fig. 4, a side elevation of the parts shown in
Fig. 8; Fig. 4*, a detail showing the yoke for
shifting the elutch; Fig. 4°, a detail showing
the yoke for shifting the transmission-gear;
IFig. 5, an enlarged sectional detail through
the fly-wheel and clutch portions of the
mechanism; Fig. 6, a perspective view illus-
trating the construction of the multipart
wain shaft of the transmission mechanismor
gear; [igs. 7, §, 9, and 10, details illustrat-
ing the various positions of the gears; Fig.

" 11, a-cross-sectional detail on the dotted line
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11 11, Tig. 7, showing the relative positions
of the gears for imparting reverse movement
to the driving-wheels and vehicle; Fig. 12, a
cross-sectional detail on the dotted line 12 12,
Fig. 7, showing the internal teeth of one of
the gears for imparting direet or ‘‘one-to-

one” forward motion to the driving mechan-
ism; and Fig. 13, a perspective detail illus-
trating the coustruction of the jack-shaft.

In the foregoing drawings the principal
parts relating to my invention are shaded to
bring them out more strongly as compared
with the parts more remotely associated there-
with.

In the particular embodiment of my in-
vention selected for illustration herein and
shown in. the drawings, referring first to
Figs. 1 and 2, the steering-wheels & and
driving - wheels b, carrying the spring-sup-
ported body-framé ¢, with its body ¢’ and the
engine E mounted upon said frame, are and
may be of any suitable or desired type or
construetion, so far as .concerns my present
invention, which.relates mainly to the trans-
mission mechanism principally located at F,
and which I will now describe in detail.

Referring particularly to Figs. 2 to 5§, in-
clusive, the crank-shaft of the engine (here
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marked ¢®) has fast upon it the fly-wheel €3, -

(see Fig. 5,) which is formed at one of its
faces to furnish a conical friction-surface e,
with which codperates the movable frietion-
surfaced elutch member or disk 2. The mov-
able clutch member f? is shown as mounted
upon one end of a sliding sleeve f3, having a
bearing at one of its ends upon the reduced
end portion ¢*** of the engine crank-shaft e®.
Threaded upon the engine crank-shaft e? (see
Fig. 5) is the end-thrust bearing-plate f*, se-
cured in position by lock-nuts f%, clamping
the same firmly against the shoulder upon
the shaft and also against the end of the
wheel-hub. The bearing-plate f* at its in-
ner face serves as a bearing for the balls f%,
which constitute the end-thrust bearing be-
tween said plate and the opposed thrust-ring
f7, loosely surrounding the hub of the fly-
wheel, the balls being held in a usual cage
/%%, The ring f7is provided with the rear-
wardly-extended rods £, springs fS being in-
terposed between the adjusting-nuts f° on the
ends of the said rods and the outer face of
the movable clutch member f? and serving
to press the latter normally into firm frie-
tional contact or engagement with the fly-
wheel 3, which constitutes the fixed member
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of the cluteh. The balls f%receive the thrust
due to the action of the said springs /% and
communicate the same from the ring-like
member f7 to the thrust bearing-plate f*and
to the crank-shaft, thus offsetting and coun-
terbalancing the pressure in an opposite di-

rection of the springs through the movable

clatch member upon the wheel ¢, also upon
the erank-shaft; but as both the wheel and
the disk f? rotate in nnison while the clutch
is engaged the balls remain stationary. Con-
sequently while the frictional engagement of
the movable cluteh member with the fixed
clutch member or wheel may be increased

through the springs to any desired extent no-

end thrust is thrown thereby upon the crank-
shaft of the engine. When, however, the
movable clutch member 7?2 is withdrawn, the
balls 7% will then revolve, while receiving the
thrust, as before. At its opposite end the
movable clutch-membersleeve /2is provided
with a cireumferentially-grooved flange f°
for engagement by the yoke /1, (see Fig. 4%,)
pivotally mounted in the yoke-like rocker
f1, mounted on trunnions 1, journaled in
the gear-case F. One of these trunnions is
provided with an arm £ connected by a rod
S with a foot-lever f1¢ arranged in conven-
ient position for the operator of the vehicle,
whereby the said sleeve f%and its attached
movable clutch member may be moved in a
direction to release the clutch and moved in
an opposite direction by the springs to apply
the clutch.
Referring again to Fig..5 and also Fig. 3,
the movable cluteh sleeve f3 at its end a,d]a-
cent the grooved flange f is provided with
a squared or other non-circular bore to re-
ceive the squared -or other non-cylindrical
end f'7 of the hub f*8 of the driving-gear f1
of the transmission mechanism. The hub
J™® of this gearis eylindrieal and is mounted
in a suitable bearing f* (see Fig. 3) in the
gear-case F. Thusthe movable clutch mem-
ber and its sleeve may be reciprocated axi-
ally relative to the driving-gear f'* without
losing driving connection therewith, which is
always maintained by engagement of the
non-cylindrical end of the gear-hub with the
non-circular bore of the said cluteh-sleeve.
The driving - gear f** contains an internal
bearing for the cylindrical end g of the
squared or other non-cylindrieal transmis-
sion-shaft ¢', (see Fig. 3,) provided at its op-
posite end also with a suitable cylindrical
portion ¢? which runs in a suitable bearing
g%, formed within the gear-case. At its said
opposne end and beyond said bearmg g® said
shaft g'is fitted with a bevel-gear g*,in mesh
with and drivingthe mating gear ¢g° upon the
jack-shaft f referred to and extending trans-
versely of the vehicle and mounted in suit-
able bearings thereon, here.shown as formed
in or carried by the gear-case F. This jack-
shaft may be of suitable or desired construe-
tion, the same being preferably divided in
usual manner and provided with a compen-
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sating deviee ¢%, to which the bevel-gear ¢°is
attached, so as to permit its ends to turn at
different rates of speed as may be necessary
to perniit. the vehicle to be driven in other
than a straight line.. As here shown, the
jack-shaft fis provided at its opposite ends
with heads ¢", diametrically grooved to re-
ceive correspondingly shaped and arranged
projections ¢g® on opposed heads which are
fast on shaft-sections ¢’ journaled in suitable
bearings ¢ on the frame. These end shaft-
sections ¢’ are provided with usual sproeket-
wheels. g1, about which are passed the
sprocket-chains ', leading rearwardly to the
driving-wheels, whereby rotation of the said
jack-shaft communicates driving motion. to
the said wheels. By providing detached end
sections to the jack-shaft and connecting
the same with the shaft proper by means
such as the opposed heads provided with in-
terlocking grooves and projections, as de-
scribed, I provide a form of universal connec-
tion, which permits the jack-shaft to adjast
itself to the wind or movements of the frame
carrying the same and which it is desirable
to provide for to prevent heating or undue
wear in the bearings.

Referring to Fig. 3, the driving-gear f19is
in constant mesh with and drives a gear 2,
fast on the counter-shaft ¢, arranged par-
allel with the transmission-shaft g’ and mount-
ed in suitable bearings, as g%, in the gear-
case. The gear-wheel 2 is here shown as
formed upon a sleeve ¢!, which also carries
a gear 3, smaller, however, in diameter than
the said gear 2. The counter-shaft ¢! near
its opposite end has fast upon it other gears
4 and 5, the latter gear meshing with a re-
versing-pinion 6, (see Fig. 11,) mounted upon
a shaft 7, rotating loosely in bearings in the
gear-case. The transmission-shaftg’, Fig. 3,
has mounted upon it a sliding transmission
device or sleeve ¢!, carrying at one end the
gear 8 and at its opposite end the gear 9,
said sleeve between said gears being circum-
ferentially grooved to receive the operating-
yoke ¢, Fig. 4%, which (see Fig. 4) is con-
nected al its upper end by a rod ¢'® with an
arm ¢'" of a cross-shaft g%, provided with a
second arm ¢'%, to which is attached a rod g%,
leading forward to the shifting leverg?, hav-
ing a forward-and-back movement relative
to the locking-segment g*,the said lever being
provided with usual locking devices g, co-

operating with said segment to lock the said

lever in desired position.

In the position of the parts shown in Fig,.
3 rotation of the driving-gear ' in the di-
rection of the arrow 25 thereon operates
through the gear 2, shatt g, gear 4 thereéon,
and the gear 8 on the sleeve g'* to rotate the
transmission-shaft ¢' in the same direction,
also indicated by .arrow 25, thence through
the bevel-gears g ¢° rotating the jack-shaft
in the direction of the arrow 25 to propel the
vehicle in- a forward direction, and as the
gear-wheel 2 is shown as twice the diameter
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of the driving-gear f*° and as the gear S is
twice the diameter of the gear 4 the rotation
of the shaft ¢, while in the same direction as
that of the driving-gear /%, will, however, be
at one-fourth of the speed only. ’
Referring now to Iig. 7, if the transmission-
sleeve ¢ be moved to the right to cause its
gear 8 to engage the pinion 6 (see also Fig. 11)
rotation of the driving-gear f in the direc-
tion of the arrow 25, as before, will now op-

erate through the gear 2, shaft ¢!, gear &

thereon, pinion 6, and gear 8 to rotate the
said transmission-shaft in a reverse direction
to propel the vehicle in a reverse or back-
ward direction, and as the gear 2 is twice the
diameter of the driving-gear 19 and the pin-
ion 6 less than half the diameter of the gear
8 such reverse motion will be less, herein
one-sixth of the speed. of the driving-gear.
Starting now from the position of Fig. 7, if the
transmission-sleeve ¢'* be moved forward or to
the left into its position Fig. 8, with the gear
8 between the gears 5 and 4, but engaging
neither, norotative motion whatsoever will be
transmitted from the driving-gear f*? to the
shaftg’. Consequently with the transmission-
sleeve in the position Fig. 8 the engine may

-run continunously without operating or pro-

pelling the vehicle, and with the said trans-
mission-sleeve in the position Fig. 8 slight
movement thereof rearwardly will throw into
action the reverse driving mechanism, and
correspondingly slight forward movement to
the left, Fig. 8, into the position Fig. 3 will
throw into gear-the forward but low-speed
driving mechanism. If now the transmis-
sion-sleeve ¢'* be moved from its position
Fig. 3 farther forward- into its position Fig.
9, its gear 9 will be brought into mesh with
the gear 3 on the shaft ¢!, said gears 9 and
3, as here- shown, being of the same diame-
ter. Consequently rotation of the driving-

-gear Y, as before, will operate through the

gear 2, shaft ¢!, and gears 3 and 9 to rotate
the shaft ¢! in the same direction as the driv-
ing-gear, but at half the spéed thereof, be-
cause the speed is reduced one-half between
the driving-gear f? and the gear 2, but is
transmitted from the gear 2 without further
reduction through the gears 3 and 9 to the
said shaft ¢!, thus furnishicg a speed most
suitable, for instance, for average touring
purposes.

It will be noticed that the driving-gear f%
is considerably wider at its face than the
meshing gear 2, and, referring to Figs. 10 and
12, the gear 9 is shown provided with a series
of internal or elutch teeth 10, adapted to be
slid into cluteh engagement with the teeth of
the driving-gear f1°, thereby to cluteh or lock
thesaiddriving-geartothe said gear 9. Thus
by moving the transmission-sleeve g* from

its position Fig: 9 farther along ‘into its po-’

sition Kig. 10, with the internal gear 10 in
locking engagement with the prolonged teeth
of the driviug-gear, the transmission-shaft ¢’

3

becomes, in effect, locked directly to the driv-
ing-gear f* and will therefore be rotated in
unison therewith, furnishing the highest
speed of which the mechanism is capable,
and this highest speed is obtained without the
interposition of any gears, and consequently
transmits this highest speed without the loss
of power and without the noise which would
attend transmission of high speeds through
trains of gearing. When transmitting this
highest speed, the gear 2 and its attached
counter-shaft g'* and connected gears rotate
idly, but at half the speed of the driving-
gear. Such idle rotation thereof consumes
little or no power and obviously produces n
noise. :

In practice the gear-case ¥ is partially filled
with a suitable lubrieant; eausing thorough
labrication of all the parts, both rotating and
sliding, and insuring permanence and ease of
operation of the various parts.

By arranging the squared transmission-
shaft ¢’ in axial alinement with the driving-

‘gear or driving-shaft, which permits the two

shafts to be coupled or locked one directly to
the other to be rotated as one shaft for the
highest speed, I am enabled to dispense with

.a gear or pair of gears such as are ordinarily

required in mechanisms of this sort for the
transmission of highest speed.
Referring now to Fig. 4, the yoke g% which

moves the sliding transmission - sleeve g%,

is provided above the gear-case with a fore-
and-aft extended guiding-rod g%, which slides
in suitable bearings g%, mounted on the gear-
case. This guide-rod is notched at various
points, as indicated at ¢*", for engagement by
the pivoted locking device or lateh ¢*; con-
nected by a link ¢g* with an- arm ¢* of the
rocking yoke /%2, (see Fig. 4*,) which actuates
the movable cluteh member. When the mov-
able elutch member is in its normal position,
with the clutch thrown in to operate the driv-
ing- gear 19, the pivoted locking deviee or
latch ¢* drops into one or another of the
notehes of the guide-rod ¢g%; according to the
position of the latter, and locks the transmis-
sion-sleeve against movement in either direc-
tion, thus effectually preventing shifting of
the transmission mechanism while the clutch
isin. Consequently the operator is compelled
firgt to release the cluteh in order to move the
transmission-sleeve, and having moved such
sleeve to obtain the desired speed and direc-

tion of gears throwing in of the cluteh to op-

erate the vehicle through the sleeve in its new
position automatically locksthe sleevein such
new position. Thus it is impossibleé to change
the transmission without first releasing the

‘cluteh, and, conversely, it is-impossible to

again throw in the clutch without at the same
time locking the transmission mechanism in
its new position, both these features being de-

sirable to prevent possible injury to the trans-

mission mechanism caused by any accidental
or intentional shifting of any of its parts
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A brake-wheel g* is mounted upon the jack-
shaft, towhich maybeapplied anyusunal brake
band or device through which the ordinary
movements of the vehicle may be controlled,
but which may be supplemented by other
braking devices—as, for instance, npon the
hubs of the driving-wheels—it being deemed
unnecessary to show such devices more in-de-
tail. .

It will be noticed that all shifting or sliding
working parts, including the sliding parts of
the clontch, are inclosed in the gear-case and
maintained thereby thoroughly lubricated.

- My invention is not limited to the particu-
lar embodiment thereof herein shown and de-
scribed, but may be varied within the spirit
and scope of my irvention.

I claim— .

1. In a transmission-gear for automobiles,
the combination of a driving member,a driven
member, a driving-gear for the former, a plu-
rality of intermediate gears, inclading a re-
versing-gear, and means, inclading a single
shiftable element only, fordriving said driven
member through any one of said intermediate
gears.

2. In a transmission-gear for automobiles,
thecombination of adriving member, adriven
member, a driving-gear for the former, a plu-
rality of intermediate gears, including a re-
versing-gear, and means, including a single
shiftable element only, for coupling said driv-
ing member tosaid driven memberand for also
driving said driven member through any one
of said intermediate gears.

3. In a transmission mechanism for motor-
vehicles, a driving member, a driven mem-
ber axially alined therewith, a non-shiftable
gear secured to one of said members, a coun-
ter -shaft, an intermediate gear upon said
counter-shaft in engagement with said non-
shiftable gear, other gears upon said counter-
shaft, a reversing-gear in fixed engagement
with one of said other gears, an axially-shift-
ing gearing element secured to the member
other than that to which said non-shiftable
gear is secured, and means for shifting said
gearing element into engagement with said
reversing-gear or with other gears upon said
counter-shaft, and for also coupling the same
to said non-shiftable gear.

4, In a transmission mechanism for motor-
vehicles, a driving member, a driven mem-
ber axially alined therewith, a non-shiftable
gear secured to one of said members, a coun-
ter-shaft, a gear upon said counter-shaft in
engagement with said non-shiftable gear, a
gear at the opposite end of said counter-shaft,
a reversing - gear engaging with said last-
named gear, a pair of intermediate gears of
different diameter also on said counter-shaft,
an axially-shifting element secured to the
member other than that to which said non-
shiftable gear is secured and ecarrying two

725,629

gears of different diameters, and means to
shift said element into engagement with said
reversing-gearor withsaid intermediate gears
and for also coupling the same to said non-
shiftable gear.

5. Transmission mechanisin for motor-vehi-
cles, the same comprising a driving member,

.adriven member, means tocouple said driven

member to said driving member to be driven
by the latter and means comprising a single
shiftable element only to drive said driven
member at a different speed from said driv-
ing member and to drive said driven mem-
ber in reverse direction from said driving
member. .

6. Transmission mechanism for motor-vehi-
cles, the same comprising a driving meinber,
adrivenshaftaxiallyalined therewith, means

.to eouple said member and shaft one to the

other for direct drive of the latter by the for-
mer, a plurality of gears arranged at one side
the axis of said shaft and driven by said
driving member, and a shiftable transmis-
sion device on said shaft and adapted to en-
gage the said plurality of gears to drive said

- shaft at different speeds, and in the same,

also in a reverse direction,

7. Transmission mechanism for motor-vehi-
cles, the same comprising a driving member,
a driven member axially alined therewith, a
plarality of gears arranged at one side of axis
of said driving member and driven by said
driving member, an externally-toothed trans-
mission-gear; a second externally -toothed

.transmission-gear, having alsointernal teeth
. to engage the external teeth of said first gear,

both said gears being in axial alinement with
said driving member, one being secured to
said driving member and the other to said
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driven member, and one of said gears being |

-axially shiftable to separately engage the said

plurality of gears and also said other gear.
8. Transmission' mechanism for motor-vehi-
cles, the same comprising a driving member,

-a driven shaft, a plurality of transmission-

gears mounted to slide thereon, and a plu-
rality of intermediate gears arranged at one
side said shaft to engage respectively, but

-gingly the said transmission-gearsand to drive

thesame, said intermediate gears beingdriven
by said driving member, and means to couple
said driven shaft directly to said driving
member. ‘ ' -

9. Transmission mechanism for mmotor-vehi-
cles, the same comprising a driving member,
a driven shaft, a plurality of transmission-
gears mounted to slide thereon, and a plu-
rality of intermediate gears arranged at one
side said shaft to engage respectively, but
singly the said transmission-gears, said inter-
mediate gears being driven by said driving
member, and means to couple said driven

-shaft directly to said driving member through

the medium of a transmission-gear.

10. Transmission mechanism for motor-ve-
hicles, the same comprising a driving-gear, a
driving-clatch and its movable. member con-
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nected with and to rotate said driving-gear,
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a driven shaft alined axially with said driv-
ing - gear, one or- more transmission -gears
mounted to slide on said driven shaft, a
counter-shaft, parallel with said driven shaft,
and gears thereon driven by said driving-
gear and for engagement respectively with
the said transmission gear or gears, and a re-
versing-gear also driven from said counter-
shaft and for engagement with a transmis-
sion-gear.

11. The combination with the motor and its
balance-wheel constituting one clutch mem-

-ber, a cobperating movable clutch member,

and springs to press the latter normally into
frictional engagement with said wheel, a driv-
ing-gear connected to rotate with said mov-
able clutch member, upon and relative to
which said movable clutch member has-axial
movement, 8 driven shaft and means to drive
it at the same and also at different speeds
from said gear.

12. The combination of the motor, the fixed
and movable clutch members therefor, the
driving-gear connected with one of said clutch
members to rotate therewith and to permit
relative axial movement thereof, a driven
shaft axially alined with said driving-gear,
means to couple thesaid gear and driven shaft
to cause the two to rotate in unison, and
means also to drivesaid shaft from said gear,
at a different speed.

13. In a motor-veliicle, the motor, clutch,
driving - gear and driven shaft all axially
alined, means to drive said driven shaft from

-~“'said driving-gear at the same and also at dif-
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ferent speeds, a jack-shaft arranged at an an-
gle with said driven shaft and driven there-
from, and vehicle driving-wheels connected
with and driven from said jack-shaft.

14. Transmission mechanism for motor-ve-
hicles comprising a driving-gear, a non-cir-

-cular driven shaft, a transmission -sleeve
‘mounted to slide thereon and provided with a

plurality of gears of different diameters, one
of said gears being also internally toothed to
engage said driving-gear for direct driving of
said shaft by said gear, a counter-shaft ar-
ranged parallel with said driven shaft and
provided with a plurality of direet driving-
gears of different diameters for engagement
respectively with the gears of said sliding
transmission - sleeve, and a reversing-gear,
also connected with said counter-shaft and
for engagement with one of the gears of said
sleeve to rotate said driven shaft in a reverse
direction.

15. In a motor-vehicle a motor, its clutch
and operating means therefor, transmission
mechanism to transmit the motive power at
the motor speed or at one or more speeds at
variance therewith, operating means there-
for, movable independently of said clutch-

operating means, and means connecting said

cluteh - operatmv means and transmission-
operating means for enforcing release of the
cluteh before change of transmission. -

5

16. In a motor-vehicle a motor, its clutch
and operating means therefor, transmission
mechanism to transmit the motive power at
the motor speed or at one or more speeds at
variance therewith, operating means there-
for, movable independently of said clutch-

operating means,and means forenforcing pre-
determined position of the transmission-op-

-erating means before throwing in of the

clubch

The combmablon with a motor, a clufch
thloudh which the motive power is trans-
mitted and clutehi-operating means, of trans-
mission mechanism including a sliding trans-
mission device and locking means t0 locK the
same in its various positions said locking
means being movable independently of said
clutch-operating means and connected with
and to be controlled by the clutch-operating
means. _ '

18. In a transmission-gear for automobiles
the combination of adriving member, a driven
member, and means comprising a single shift-
able element only for coupling said driving

-member to said driven member to drive the

latter from the former and for varying the
speed and direction of movement transmit-
ted:from said driving member to said driven
member.

19. Transmission mechanism for automo-
biles, the same comprising a driving-gear, a
driven shaft and means to rotate the same
at varying speeds from said driving-gear, a
shiftable transmission- member for effecting
the various changes in speed,and a reversing-
gear continuously operated from said driving-
gear and adapted for engagement by sald
shiftable member.

20. Transmission mechamsm for automo-
biles, the same comprising a driving-shaft, a
counter-shaft driven therefrom, a plurality
of fixed intermediate gears, including a re-
versing-gear, driven by sald counter- shaft a
driven shaft and means comprising a shlft;-
able transmission device to rotate the latter
from the driving-shaft to any one of said in-
termediate gears.

21. Transmission mechanism for automo-
biles, the same comprising a driving-shaft, a
counter-shaft driven therefrom at a redunced
speed, a plurality of fixed intermediate gears,
including a reversing-gear driven by said
counter-shaft, a driven shaft and meanscom-
prising a shiftable transmission device to ro-
tate the Iatter from the driving-shaft through
any one of said intermediate gears.

22. Transmission mechanism for motor-ve-
hicles, the same comprising a driving-gear, a
counter-shaft continuously rotated at re-
duced speed thereby, a driven shaft, means
to transmit motion at varying speeds from

said counter-shaft to said driven shaft, and a’

reversing-gear also continuously dmven from
said counter-shaft.

28. Transmission mechanism for motor-ve-
hicles comprising a driving member, a shift-

‘I able transmission member, means to couple
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said transmission member to said driving
member, one or more stationary intermediate

gears driven by said driving member. and
means to bring said transmission memberinto

separateengagementand disengagement with

said one or more intermediate gears.

24. Transmission mechanism comprising a
driving member and a driven member adapt-
ed to be driven one by the other at the same
speed, at different speeds.or in a reverse di-

rection and mechanism including. a single:
shiftable element only for obtalnlno' such'

changes in speed and direction.

25. Transmission mechanism for m0t01’-ve~'

Licles comprising a driving member, a driven

shaft axially alined therewith, a shiftable

transmission device on gaid shaft, means for
couplingsaid driving member and said driven
device, one to the other for the direct drive
of the latter by the former, one or mors sta-
tionary gears arranged at one side the axis of
said shaft and driven by said driving mem-
ber, and means to shift said transmission de-
vice into engagement with the said one or
more gears to drive said shaft at varying
speeds.

26. In a motor- vehicle, a motor, clutch
driving-gear and driven shaft all axially
alined, intermediate gears between said
driven shaft and said driving-gear, a single
shiftable element to couple said driven shaft
to said driving-gear and to drive said shaff
from said dnvmg -gear through any one of
said intermediate gears,a jack-shaft arranged
at an angle with said driven shaft and driven
therefrom, and vehicle driving-wheels con-
nected with and driven from said jack-shaft.

27. Transmission mechanism for motor-
vehicles, the same comprising adriving mem-
ber, an independently-rotatable driven shaft,
a plurality of transmission-gears monunted to
slide thereon, and a plurality of intermediate
gears arranged at one side said shaft to en-
gage respectively, but singly the said trans-
mission-gears, said intermediate gears being
driven by said driving member, and means
to couple said driven shaft directly to said
drivinng member.

28. The combination with the motor and its
balance-wheel constituting one clutch mem-
ber, a codperating movable clutech member,
and springs to press the latter normally into
frietionalengagement with said wheel, a driv-
ing-gear connected to rotate with said mov-
able clutch member, nupon and relative to
which said movable cluteh member has axial
movement, and a driven shaft driven by said
driving-gear.

29. In a motor-vehicle transmitting mech-
anism provided with a slidable tmnqmlsswu
meniber having three or more opemtwe po-
sitions for prov1d1n<r varying speeds, operat-
ing means therefor, a cluteh interposed be-
tween said motorand said transmission mech-
anism, clutch-operating means therefor, and
means ‘connecting said cluteh - operating
means and said transmission-operating means

for enforecing release of the clutch when said
slidable member passes from one position to
another.

30. In a motor- vehicle, a motor, cluteh,
driving --shaft and driven shaft all axially

-alined, means comprising a single shiftable

element only for varying thespeed and direc-
tion of movement transmitted from said driv-
ing-shaft to said driven shaft, a jack-shaft
arranged at an angle with said driven shaft
and driven therefrom, and vehicle driving-
wheels connected with and driven from said

-jack-shaft.

31. Inatransmission mechanism for motor-

-vehicles, adriving member, a driven member,

axially alined therewith, a non-shiftable gear
secured to one of said members, a counter-
shaft, an intermediate gear upon said coun-
ter-shaft in engagement with said non-shift-
able gear, other gears upon said counter-
shaft, a reversing-gear in fixed engagement
with one of said other gears, an axially-shift-
able element secured to the member other
than that to which said non-shiftable gear is
secured, and means for shifting said element
todrive said driven memberfrom said driving
member directly or through said reversing-
gear or other gear upon said counter-shaft,
32. In atransmission mechanism for motor-
vehicles, a driving member, a driven member
axially alined therewith, a non-shiftable gear
secured to one of said members, a counter-
shaft, a gear secured to said counter-shaft in
engagement with said non-shiftable gear, a
gear at the opposite end of said counter-shaft,
a fixed reversing-gear driven thereby, an in-
termediate gear onsaid counter-shaft, a shift-
able gearing element secured to the member
other than that to which said non-shiftable
gear is secnred, and means for shifting said
gearing element into engagement with said
1ntermedlate gear or to dlrecbly couple said

~driving and drlven members or to drive said

drlven member through said reversing-gear.

33. Inatransmission mechanism for motor-
vehicles, a driving member, a driven member
axially alined therewith, a non-shiftable gear
secured to said driving member, a counter-
shaft, a gear on said counter-shalt engaging
with said non-shiftable gear, a gear at the
opposite end of said ecounter-shaft, a revers-
ing-gear in fixed engagement therewith, an
intermediate gear secured to and driven by
said counter-shaft, a shiftable gearing ele-
ment on said driven member, but rotatable
therewith, and means for shifting said gear-
ing element into engagement with said re-
versing-gear or said intermediate gear or
coupling the same dlrectly to said non-shift-
able gear.

34. Inatransmission mechanism for motor-
vehicles, & driving member, a driven member
axially alined therewith, a non-shiftable gear
secured to said driving member, a counter-
shaft, a gear secured on said counter-shaft
in engagement with said non-shiftable gear,
a plurality of other gears on said counter-
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shaft secured to and driven by the same, a
shiftable gearing element on said driven
member, but rotatable therewith, and means
for shifting said element into engagement
withsaid other counter-shaft gearsorforcoup-
ling the same directly to said non-shiftable
gear.

35. In atransmission-gear for automobiles,
the combinationofadriving member, a driven
member axially alined therewith, and means
comprising a siugle shiftable element only to
couple said driving and driven members to-
gether and to vary the speed and direction of
movements transmitted from said driving
member to said driven member.

36. In atransmission-gear for automobiles,
the combination of a driving-shaft, a counter-
shaft constantly driven therefrom at a re-
duced speed, a driven shaft, a plorality of
fixed intermediate gears driven by said coun-
ter-shaft, and a shiftable transmission device

7

to rotate the driven ghaft from the counter-
shaft through any one of said intermediate
gears. : ,

37. Ina transmission-gear for automobiles
the combination of a driving-shaft,a driven
shaft in axial alinement therewith, a coun-
ter-shaft constantly driven by said driving-
shaft at a reduced speed, a plurality of fixed
intermediate gears driven by said counter-
shaft,and means comprising a shiftable trans-
mission device to rotate the driven shaft
from the counter-shaft through any one of
said intermediate gears and to drive said
driven shaft directly from said driving-shaft.

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

ANDREW L. RIKER.

Witnesses: ,
FREDERICK L. EMERY,

ALBERT C. SCHULZ.
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