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To all whom it may concern:

Be it known that I, GEORGE PRESTON DOR-
RIS, of the city of St. Louis, in the State of
Missouri, have invented certain new and use-
ful Improvements in Gearing for Motor-Ve-
hicles, of which the following is a full, clear,
and exact description, reference being had to

the accompanying drawings, forming a part |

hereof.

My invention relates to gearing for motor-
vehicles; and it cousists of the novel con-
struection, combination, and arrangement of

parts hereinafter described, shown, and
claimed.
Figure 11s a side elevation of a motor-car-

riage with my improved gearing applied to
the motor. Fig. 21s a longitudinal sectional
view taken approximately on the line 2 2 of
Fig. 5. Fig. 3 1s a detalled sectional view
taken approximately on line 3 3 of Iig. 2.
Fig. 4 1s a detailed sectional view taken on
the line 4 4 of Fig. 5. Wig.d1isa longitudinal
sectional view taken on the line 5 5 of Fig. 2.
Fig. 6 is a view showing the rod connecting
the engine-crank with a shaft located in bear-
ings in the frame containing the gearing ap-
paratus. Fig. 7 is an enlarged vertical sec-
tional view taken approximately on the line
7 7of Fig. 2. Hig. 3 is an enlarged side view
of the frame in which is located the gearing
apparatus.

Referring by numerals to the acecompany-
Ing drawings, 1 indicates the engine-cylinder,
and 2 the closed cerank-eylinder, in the oppo-
site end of which are formed suitable bear-
ings for the engine-crank 3. T'o thetop of the
forward end of the engine-cylinder 1 and to
the top of the rear end of the erank-cylinder
2 are attached supports 4, the upper ends of
which are secured to plate or bar 5, which is
suitably positioned in the botitom or bed of
the carriage or vehicle. In this manner the
entire engine frame or casing Is swung Dbe-
neath the vehicle, and all the weight of said
frame and casing i1s supported by the hang-
ers 4, while the weight of the gearing frame
and casing 6 1s supported upon the rear axle
of the vehiclie in the manner yet to be de-
seribed.

Formed in the outer portion of the sides of
the frame 6 are the horizontally-alined bear-

motor - carriage,
splid shaft 8, which carries one of the rear
wheels of the vehicle, and a tubular shaft 9,
which carries the opposite wheel, the inner
end of which tubular shaft terminates at a

which axle comprises the

55

point within the frame 6 adjacent the center

thereof.
Arranged upon_the inner end of the shaft

9 and the solid shaft § is a c¢ylindrical shell
10, upon one end of which is formed a large
oear-wheel 11 and upon the opposite end of
which is formed a smaller gear-wheel 12.

6o

Upon the inside of the shell 10 1s a pair of 65

beveled gear-pinions 13, one of which is fixed
to the axle 8, the opposite one of which 1is
fixed to the tubular shaft 9, and a plurality
of small pinions 14, carried by the shell 10,
mesh with these beveled gear-pinions 18.
These pinions 13 and 14 form a differential

70

gea,l which allows the two wheels of the rear

axle toturn at different speeds when the mo-
tor-carriage is being turned around; but as
said gearing is not an essential part of my
invention it will not be described 1n detail.
Formed in the upper end of frame 6 are the
horizontally-alined "bearings 15, in which s
rotatably arranged a counter-shaft 16. In

75

this counter-shaft is formed a continuous 8o

oroove 17, and upon said shaft is arranged to
slide a double pinion, the same being pro-
vided with a key 13, which slides in the groove
17. The smaller one, 19, of this double pin-
ion is constructed so that it will mesh with
the larger gear-wheel 11, previously men-
tioned, and the larger one, 20, of the double
pinionis constr ucted t0 mesh with the smaller
oear-wheel 12. Keyed tothiscounter-shaft 16,
outside the frame 6, is a sprocket-wheel 21.
Pivoted to the crank-shaft 3, outside the
crank-cylinder 2, is a rod 22, connected to a
similar rod 23, pivoted to the counter-shaft

35

90

16, outside the casing 6, by means of a turn-

buclkle 24, which may be tightened or loos-
ened, as desired.

Keyed to the crank-shaft 3, outsu:le the rod
22,18 a disk 25, the same comprising one half
of the flietion—cltltell the opposite half com-
prising the disk 26,arranged toengage against
the face of the disk 25, .:md the smallsprocket-
wheel 27, connected Wlbh the sprocket-wheel
21 by the chain 28. Thisdisk 26 and sprocket-

ings 7, in whieh operates the rear axle of the | wheel 27 are loosely mounted upon the crank-

95'
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frame.

shaft 3 and are arranged to slide a ShOItdl‘i- ”
| 33 and adjacent the shifting rod 39 is a shaft

tance laterally thereupon.

Seated in the crank-shaft 3, Jjust outside the
sprocket-wheel 27,is a pair of reeta,ng'ulm lugs
29, and arranged to slide upon said lugs and
npon the shaft 3isa disk 50. Kngaging upon
the onter face of this disk 30 is a pair of fin-
gers 31, the same to be pivotally held in the
periphery of the ring 32, which is loosely
mounted upon the shaft 3. Arranged toslide
on the outerend of said shaft 3 is a collar 33,
in the periphery of which is formed a groove
34, and the inner end of said eollar is round-
ed and engages directly beneath the outer
ends of the fingers 31. Rotatably held in a
pair of bearings 35, which extend outwardly
from the end of the crank-shaft ecylinder, is
a vertically-arranged rod 36, upon which 1is
fixed a laterally-projecting arm 37, the outer
end of which is bifurcated and passed half-
way around the collar 33, and pins are passed
through the bifurcated ends, which pinsen-
gage in the groove 34 of said collar 55.

50 1ndicates the metaliic plate or casing
that is fitted over the frout and open side of
the rectangular frame 6, and arrarged in
bearings fm med in the sxde of one end of this
casing is a shifting rod 39, the same project-
ing a short distance on each side of the plate
or casing 33, and sald shiftingrod 39 projects
through a lug 40, which is formed integral
with the top edge of the irame 6 and which lug
projects laterally a short distance from-said
This lug 40, in additionto being pro-
vided with an aperture through which the
shifting rod operates, 1s provided with a rec-
tangular aperture 41, the same extending
through said lug at right angles to the aper-
ture through which the rod operates.

Adjustably located upon the shifting rod
39, within the frame 6, is arearwardly-extend-
ing fork 42, the same engaging on each side
of the pinion 20. Formed 1n that portion of
the rod 39 that operates through the lug 40
are three rectangularnotches 43+, 435, and 43°.

Riglidly secured upon the rod 39, outside
the laug 40, is a pair of collars 44, and fixed
upon sald rod and bearing against the lug 40
is a collar 45. A spring-actuated pawl 46 is
pivoted to a pin 46* iaside the lug 40, the free
end of said pawiactuated upwardly by spring
47, engaging in circular recesses 474, located

in the under side of the rod 39 at suitable in-
~tervals between the notches 434, 435, and 43°.

55

6o

“upon the shifting rod 39.

- end of the vehicle or ecarriage.

Fulerumed upon an arm 48, that projects

downwardly from the vehicle, 1s-a bell-crank
49, the free end of which is bifurcated and is
passed between the collars 44, rigidly fixed
T'o the opposite
arm of this bell-crank 49 is connected the
rear end of a rod 50, the same extending for-
wardly into the lower portion of the forward
Fixed in this
portion of the carriage is a block 51, and piv-
oted to the upper portion of the block 51 isa
lever 52, to the lower end of which is pivoted
the rod 50, previously mentioned,

o - 664,809

Rotatably arranged in the plate or cover

53, upon which is keyed a pinion 54, the same
meshing with the large gear-wheel 11, and

o -

keyed upon said shaft in the opposite end of

the frame 6 from this pinion 54 is a pinion 55,

‘the same being of such size as that it will

readily mesh with pinion 20 when said last-

mentioned pinion is moved to a proper p051-

tion upon the shaft 16.

75

Keyved to the shaft 53, jJust outside the plate'

orcoverad,isa brake- pulleyaG around which
passes a %bmp 57. The end of this strap 57
is pivotally secured to two pins 53, carried by
the lower end of a Vertically-mmnged' lever
59, the upper end of said' lever being pivot-
ally connected to the rear end of thelocking-

bar 60, the opposite end of which is provided

with a widened portion 61, which operates
through the rectangular aperture 41 in the
lug 40. The end of this widened portion 61

of the locking-bar is pivotally connected to

the inner end of an arm 62, that is earried
by the vertically-arranged rod 36, and pivot-
:-‘Llly held upon the same pin that connects the
inner end of this rod 62 with the end of the

locking-bar 60 1s a rear end of a rod 63, the

same extending forwardly beneath the body

80j

o

95

of the vehicle or carriage, and the forward .

end of said rod is pivotally connected to the

lower end of a hand-lever 64, the same being
pivoted in front of the seat of the vehicle to
the bloek 514 1n all 1espeebb similar to
block 51. |

the _

IO_O - -

The Operatmn is as follows: When the va-

rious parts are in the position shown in-the
drawings and it is desired to go ahead,
operator on the seat of the vehicle pushes the
upper end of the lever 64 forwardly, which

movement throws the inner end of the arin
62 rearwardly, thus causing a slight rotation

of the vertical shaft 56. The bifarcated arm
37, carried by said shaft 36, will move the col-

lar 83 inwardly upon the crank-shaft 3 3, upon

the result of which the forward ends of: the

of the plate 30, aJnd EhIS actmn forces the outer
disk 26 of the friction-cluteh against the fixed
disk 25, and following this action the rotary
movement of the ecrank-shaft 3 is imparted,

the -
I1IO .- "

fingers 31 will engage against the outer face

15 |

through the sprocket-wheels 27 and 21 and

the oham 28. to the shaft 16 and from this

- shatt 16 throufrh the pinion 19 and gear-wheel

11 to the rear axle of the vehicle. Thuns the

vehiclemovestorwardly at a low speed, owing

to the fact that the low gearing is in use, aud:

as soon as the vehicle is well under 'way or

whenever it is desired the operator throws
the high or speed gearing into operation by

pullmﬂ the upwa,ld end of the lever 64 rear-
wardly, which pulls the wider portion 61 of

the locking-bar 60 forwardly out of the notch
434, 1n Which it has been positioned, and at

the same time pushes the upper end of the

lever 52 forwardly, which actuates the bell-
crank 49, which instantly acts to throw the
| shifting rod 39 laterally, and the plnlOIl 20 18

(25 .
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carried by the fork 42 over and into wmesh
with the small gear-wheel 12, "T'he operator
now throws the upper end of the hand-lever
64 forwardly, thus setting up the {riction-
cluteh and causing the widened portion 61 of
the locking-bar 60 to engage in the noteh 435,
which has been brought into coincidence with
the aperture 41 at the time the bell-crank
49 actuated the shifting rod, and it1s obvious
that the pinion 20 must be in perfect mesh
with the gear-wheel 12 before this noteh 4.3°
coincides with the aperture 41 to allow the
hand-lever 61 to be actuated to set up the
frietion-cluteh and return the locking-bar to
its normal position. The vehicle now moves
forwardly at a high speed, owing to the fact
that the pinion 20, which is larger than the
pinion 19, is in mesh with the gear-wheel 12,
which is smaller than the gear-wheel 11. 1t
will be readily seen that whenever the hand-
lever 64 is pulled backwardly the brake, com-
prising the lever 59 and the strap 57, acts upon
the pulley 56, and said brake can be thrown
into operation at any time, regardless of the
position of the gearing. Sald brake operates
simultaneous with the release of the frietion-
cluteh, and said brake may be operated when
the vehicle is moving at either speed, and the
speedof the vehicleisslightly decreased by set-
ting the brake whenever the gearing is shift-
ed. When it is desired to back the vehicle,
the upper end of the lever 64 18 pulled rear-
wardly, which pulls the wider portion 61 ot
the locking-bar 60 forwardly out of the notch
438, and at the same time the upper end of
the lever 52 is pushed forwardly, which ac-
tuates the bell-crank 49, which instantly acts
to throw the shifting rod 39 laterally, and the
pinion 20 is carried by the fork 42 over and
into mesh with the pinion 55 upon the shatt
53. After this operation takes place and the
hand-lever 64 is moved forwardly to set up
the friction-clubteh and lock the bar 60 in the
notch 43% the rotary motion to the rear axle
of the vehicle from the crank-shaft 3 18 re-
versed, owing to the throwing into mesh of
the intermediate gearing carried upon the
counter-shaft 53. A reversal of the move-
ments of the lever 52 will of course reverse
the shifts and changes described, and when
these reverse movements take place the bell-
crank 49 acts each time to instantly shift the
rod 39.

No combination of movements of the lever
52 and lever 64 can disarrange the gearing,
as the automatic locking-bar 60 prevents lat-
eral movement of the shifting rod 39 at all
times except when the wider portion 61 1s
withdrawn from the notches in said shifting
rod, and the friction-clutch cannot be sef up
except when the gearing is in proper mesh
and one of the notches 43 is in coincidence
with the aperture 41.

in the motor-gearing of my improved con-
struction but one friction-cluteh is employed,
a minimum number of gears are employed,

 vehicle, and none of the gearing is in mesh

except when the vehicle is running.

The gearing runs in proportion to the speed
of the vehicie, and said gearing is very com-
pact and can be made practically noiseless by
placing a casing or cup beneath the frame
and filling the receptacle thus formed wholly

or partially with oil.

The entire mechanism is very simple, 1S
casily controlled, and will not easily get out
of gear.

I elaim—

1. In a gearing for motor-vehicles, an en-
vine-casing, a gearing-frame posttioned rear-
wardly fromsaid engine-casing, driving-gears
arranged within the gearing-casing for driv-
ing the rear axle, which driving-gearisdriven
by the engine, a connecting-rod between the
driving and the driven shatts, and means un-
der control of the operator whereby said gear-
ing is thrown into and outof gear and shifted
to obtain different speeds, substantially as
specified.

2. In a gearing for motor-vehicles, an en-
oine-casing swunyg beneath the vehicle-body,
a gearing-frame positioned rearwardly from
the engine-casing, through which gearing-
frame therear axle of the vehicle passes, gear-
ing arranged within the gearing-casing for
driving the rear axle, which gearingis driven

70

75

80.

go

by the engine, means whereby said gearing is

thrown into and out of gear, means whereby
a certain set of the gearing 1s shifted to ob-
tain different speeds and to reverse the mo-
tion of the rear axle, and means whereby the
shifting mechanism 18 locked 1n either of 1ts
set positions, substantially as specified.

3. In a gearing for motor-vehicles, a suit-
able gearing-casing through which the rear
axle of the vehicle passes, a drum arranged
upon said axle, gear-wheels of different diame-
ters integral with said drum, a shaft pass-
ing through the gear-casing which 1s driven
from the engine, a double pinion carried by
and sliding upon said shafi, which double
pinion meshes with the different-sized gear-
wheels, a shifting rod arranged in the gear-
casing, connections from said shifting rod to
the double pinion, and means whereby said
shifting rod is locked 1n any one of its set po-
sitions, substantially as specified.

4. In a gearing for motor-vehicles, a suit-
able gearing-casing through which the rear
axle of the vehicle passes, a drum arranged
upon said axle, gear-wheels of different diam-
eters integral with said drum, a shatt passing
through the gear-casing which is driven from
the engine, a double pinion carried by and
sliding npon said shaft, which double pinion
meshes with the different-sized gear-wheels,
a shifting rod arranged in the gear-casing,
connections from said shifting rod to the dou-
ble pinion, a lock for engaging the shifting
rod in any one of its set positions, and immeans
whereby sald shifting rod and lock are oper-

100
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ated from the front of the vehicle, substan- -

only two levers are made use of to control the | tially as specified.
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5. In a gearing for motor-vehicles, an en-
gine-casing a gear-casing through which gear-
casing passes the rear axle of the vehicle,
gearing arranged upon said rear axle, a coun-
ter-shaft, a double pinion carried by said
shaft, means whereby said double pinion is
shifted to mesh with the first-mentioned gear-
ing, means whereby said shifting mechanism
is locked at any one of its set positions, gear-
ing from the counter-shaft to the crank-shaft
of the engine, and means whereby said last-
mentioned gearing is thrown into and out of
gear, substantially as specified. |

6. In a gearing for motor-vehicles, con-
structed with a plurality of differential speed-
gears, the combination with a shifting rod in
which is formed a plurality of notches, of a
locking-bar adapted to engage in any oue of
sald notches and of a spring-actuated pawl
located beneath said shifting rod and adapted
to engage in circular recesses in the under

- side of said rod substantially as specified.

25

39

7. In a gearing for motor- vehicles, con-
structed with a plurality of differential speed-

gears, the combination with a shifting rod in |
- specified. -
In testimony whereof I affix my sw*na,ture 60

which is formed a plurality of notches of a
locking-bar adapted to engage in any one of
said notehes, and means whereby the shift-
ing rod and locking mechanism are independ-
ently operated, substantially as specified.

8. In a gearing for motor-vehicles, a gear-
casing through which the rear axle of the ve-
hicle passes, g

earing arranged upon said rear |

664,809

axle, a counter-shaft drwen from the erank-

shaft of the engine, a double pinion upon said

35

counter-shaft, a second counter-shaft, gear-

ing mounted on said second counter-shaft, a

urake arranged on said second counter- shaft

means whereby the double pinion is shlfted T

upon the first counter-shatt to mesh-with the
gearing on the axle or with the gearing on

the second cou nter-shaft, means wherebysaid

shifting mechanism is locked in anyoneof - -~
its set positions, which locking mechanism

actuates the friction-clutech on the second
~counter-shaft whenever the shifting mechan- - -

ism is unlocked, substantially as specified.
9. A motor-vehicle havingan engine-cylin- .

der integral with which is a rearwardly-pro- ' L
50 .

jecting crank-cylinder, both of which are
rigidly suspended from the vehicle-bed, a

gearing-casing; a rod having a turnbuckle

joining the two parts thereof and pivotally

joining the crank-shaft and a driven shaft,
each driven Sha,ft- and the crank-

and a chain connecting sprocket-wheels 10-

cated on
shaft, and causing the former to rotate when
the mechanism is in gear, substantlally as

in presence of two witnesses.
GEORGE PRESTON DORRIS.

Witnesses:
R. C. BIENENSTOK,
JOEN C. HIGDON.
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