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No. 791,210.

UNITED STATES

Patented May 30, 1905,

PATENT Orrick.

ROSS M. G. PHILLIPS, OF LOS ANGELES, CALIFORNIA.

MOTOR-VEHICLE.

SPECIFICATION forming part of Letters Patent No. 791,210, dated May 30, 1905

Application filed March 94, 1903, Serial No, 149,250,

1o all whom it may concern:

Be 1t known that I, Ross M. G. Prarriies,
a citizen of the United States, residing at Los
Angeles, in the county of TLos Angeles and
State of California, have invented new and
useful Improvements . in Motor-Vehicles, of
which the following is a specification. |

My invention relates particularly to the
gearing and braking apparatus of motor-ve-
hicles. |

One object of my invention is to provide a

gearing which may be considered as practi-

cally two systems, in which one system may

“be used for high-speed work and the other

system be used for slow-speed work, the high-
speed system having two speeds ahead and
the slow-speed system having also two speeds
ahead. | o
Another object is to provide for a plurality
of high speeds ahead and secure the same
with direct connections without the medium

- of Intermediate rotating gears and to thus

avold noise, wear of parts, and vibration of

vehicle and lost motion.
Another object of my invention is to pro-

vide means whereby the speed of the vehicle |

and the action of the brake are controlled by

- a single lever.

Another object is to provide a construction
for the elimination of strains on the inter-
mediate shaft, which carries the gearing,
which is frequently caused when the vehicie-
frame is straining.

Another object is to provide for a quick re-
moval of the intermediate shaft and gearing
1t carries.

Another object is to provide a construction
of gearing which is simple and compact and
to which access may readily be had.

Another object is to provide a cood hill-

climbing machine.

These objects are attained by the mechan-
1smillustrated in the accompanying drawings,
in which— '

Figure 1 is a side elevation of a motor-ve-
hicle equipped with my improvements. Fig.
II is a plan view of the frame and gearing
with the box or upper works removed. Part

of the forward friction-clutch is shown in

section and the top of the gear-case is re-
moved. Fig. IIl is a view taken on the sec-
tion-line III III, Fig. II, with the journal-
box near the forward friction-clutch removed.
Fig. IV is an enlarged detail of the braking
mechanism, which is shown in Fig. II1, part
of the vehicle-frame being in section. Fig.
V 1s an enlarged fragmental detail plan show-

ing the connection of the forward clutech-rod
and brake-rod. Fig. VIisan elevation, look-

Ing toward the rear of the machine, of the
transmission gear-case, connecting-sprockets,
shatft, and swivel journal-boxes. Fig. VII is
a vertical section taken longitudinally through
the mechanism illustrated in Ifig. VI and on
line VII VII, Fig. 1II. TFig. VIII is a sec-

tional view through the differential-cear case

or box, taken on the line VIIT VIII, Figs. VI

and V1I, lookingin the direction of the arrow.
Fig. IX is a detail of one of the swive] jour-
nal-boxes which support the Intermediate
shaft, the vehicle-frame being  sectioned.
Fig. X is a plan view of one of the journal-
boxes shown in Fig. IX, the split yoke re-
moved and the lower ends of the arms of
the yoke being shown in section. Fig, XI
shows a modification. The view is g plan
of the rear part of the vehicle with upper
works removed. The top of the gear - case
15 removed and the gearing and gear - con-
trolling mechanism are seen. The differen-
tial gear is shown as coupled directly to
the rear shaft. Fie. XII is a perspective
view showing the hand-levers and the connec-
tion therefrom to the gearing. Fig. XIII is
a sectlonal plan view taiken on line X11] XIIT,
Fig. IX. Fig. XIVisa detail sectional view
through the forward friction-wheel. Kig.
XV is a detail view of the clutch-operating
sleeve. Fig. XVIis a detail perspective of
the shift-rod arm which controls one of the
reducing-gears. Tig. XVII is a perspective
of the end of the starting-shaft 134 and crank
for starting same.

1 designates the frame of the vehicle.

2 designates the rear axle. |

3 designates the front wheels.

4 designates the rear wheels, which are
mounted on the axle 2.
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5 designates sprockets on.each reatr wheel.

6 deswna,tes brake-drums, one for each rear
wheel.

7 designates the engine, mounted at the front
end of the vehicle on the frame 1.

Forward fricteon-clutch.—8 designates the
engine-shaft, the outer end of which is sup-
ported by a ]ourna,l 9.

10 designates a clutch-cap which is keyed

to the sheft 8.

11 designates an annular seat, Whlch lines
the cap, the bore of the seat belncr conical.

"The seat 11 may be detachably tastened to

the cap 10 by means of bolts 12.

13 is a sprocket-shaft which is mounted in
boxes 14. One end of the sprocket-shaft 13
carries a conical cupped friction-wheel 15,
which is housed within the cap 10. The fric-
tion-wheel 15 is provided with a hub 16, which
1S Splmed to the spr ocket-shaft 13.

17 isa compression-spring which is mounted
between the friction-wheel 15 and the flat wall
of the clutch-cap 10.

18 is a sleeve, provided with, diametrical

lugs 19, which is looselv mounted on the shaft
13 and- lies against the outside of the friction-
wheel 15.

920 and 21 are small and large sprockets, re-
spectively, which are rigidly “ounted on the

shaft 13.
The tendency: of” the spring 17 is to force

the friction-wheel 15 against the conical seat
11, and thus transmit motion from the engine,

through the medinm of the clutch-cap 10 and
friction-wheel 15, to the sprocket-shaft 13.
By throwing the friction-wheel 15 out of
frictional engagement with the seat 11 the
connection between the engine-shaft and
sprocket-shatt is broken.

Clutch and brake operating mechanisin.—
22 is the clutch-rod, the front end of which

is provided with a VoLe 23. The rearend of

the clutch-rod is curved in an arc of.a circle,
and the curved part is inclined at an angle
from the shank of the clutch-rod. The cen-
ter portion of the clutch-rod 22 is provided
with an elongated slot 24.

95 is a stationary pin which is carried by
the frame 1 and which forms a pivot and
aguide for the clutch-rod 22.

Each arm of the yoke 23 1s provided with
an eye 26, into which eyes the lug 19 projects.

2718 a foot-lever pivoted at 28 to the frame.

The pivotal point 28 is concentric with the
arc of the rear end of the clutch-rod. The

free end of the foot-lever 27 is provided with

a pedal 29. The floor is slotted, as at 30, to
permit of rocking the foot- lever 27.

31 1s a rack pwoted at 32 to the heme 1.
The rack 31 is provided with a foot-piece 33,
whereby 1t may be operated.

31* 1s a spring. for nor mally holding the
rack out.of engagement with the foot-lever.

The rack 31 acts as a latch for holding the
foot-lever 27 in the desired position and may

791,210

| be operated by the chauffeur pl*essmcr hls foot

against the foot-plece 33.

34 is a brake-rod, the forward end of which
1s slidably mounted in a lug 35, depending
from the frame, and is prowded with a slot
36, throu oh which passes the foot-lever 27, and
jour naled in the forward end of the slot 36 1s
an antifriction-roller 37. Therear end of the
brake-rod 84 is connected to a rock-arm 38,
which rock-arm is rigidly mounted on a Shaft
39. which shaft extends across the vehicle

end is rotatable in the frame 1.

40 designates double arms, one of which 18
provided . “for each end of the shaft 39, to

which they are rigidly secured.

41 designates brake-bands.

6* represents brake-drums mounted on an
intermediate split shaft 51 51*. Kach brake-
band encireles a brake-drum 6% and the op-
posite ends of each brake-band are attached
to opposite:ends of a double arm 40.

By throwing forward the pedal 29 the lever
27 rabs against the inclined end of the clutch-

rod 22, Whleh oradually tilts the clutch-rod
22 and tilts 1ts “torward end toward the en-

oine 7, thereby carrying the friction-wheel 15
away from the seat 11, thus breaking the fric-
tional connection between the ena'me-shaft 8
and sprocket-shaft 13. Inasmuch as the
spring 17 tends to hold the friction-wheel
15 against the seat 11, in order to hold the
frlctlon whee] out of eontaet with the seat 11
the foot-piece 33 may be pushed forward,
which will throw the rack 31 into engagement
with the lever 27, thus holding the lever 27
in its forward position, cluteh-rod 29 station-
ary, and thereby holding the friction-wheel
15 out of engagement. Ifitis desired to also

| apply ‘the brake to the vehicle, the forward

movement of the pedal 29 may be continued
and the lever 27 will be brought into engage-
ment with the antifriction-roller 37 and the
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brake-rod 34 advanced thereby, which will -

rock the shaft 39 through the medinm of arms
40, which will contract the brake-bands 41
cﬂld cause them to grip the peripheries of the
brake-drums 6.

Awarliary by ke mechanism.—42 is a rock-
shaft rotatably mounted in the frame 1 and
in this embodiment lying directly over the

11Q

IIR

rear axle 2. Each end of the shaft 42 is pro-

vided with double arms 43, similar to the arms
40, previously described. Attached to each
arm 43 and encircling br ake-drums 6, which
are mounted on the rear axle 2, are a pair of
friction-bands 44, similar to the friction-bands
41, previously desenbed 45 is an arm rig-
1le mounted on the rock-shaft 42. 46 1s an
arm rigidly mounted on a rock-shaft 47, which
rock-shaft is rotatably mounted on the frame

1, and connecting the arms 46 and 45 1s a con-

nectmo‘ rod 48. 49 is a foot-lever rlo'ldlv
mounted on the rock-shaft 47 and carries a
pedal 50. By’ puehmﬁ' forward the pedal 50
the rock-shaft 47 is rocked, which rocks the

I12C
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shaft 42 through the medium of connecting-
rod 48, and the brake-bands 44 are this con-
tracted to grip the brake-drums 6 in 2 manner
similar to the operation of the brake-bands 41.
- This auxiliary brake is useful in emergencies
or for securing additional check to the vehi-
cle’s momentum and affords a positive brake
on the driving-wheels in the event of the
gearing or forward driving mechanism breal-
Ing or becoming inoperative.

Drwving and reversing gears.—51 51 rep-
resent a double shaft, which I term the *“inter-
mediate”’ shaft, which is mounted in swivel-
Journals, (designated in general by 52.) Each

swivel-journal consists of an ordinary journal-

box 53, which is provided with oppostte trun-
‘nions 54.

55 designates a split yoke, which comprises
two symmetrical memhers.
of the-split yoke
which is swiveled in the frame 1. .

57 is a nut on the neck 06, and 58 is a ring

between the nut 57 and frame 1, while another

ring, 59, is interposed between the body of the
split yoke and the frame 1.

- Mounted between the arms of the yoke 55
1s the journal-box, which is supported by the
trunnions 54.

The two members which form the split yoke
are securely held together by the rings 58 and
59 and also by the nut 57.

It will be observed that any twisting or
cramping of the frame of the vehicle will not
be 1mparted to the gearing which is carried
by the shaft 51, inasmuch as the latter ie
mounted in the swivel-journals 02, which are,

so to speak, flexibly connected to the frame.
Mounted on the

and hollow shaft 60 are bushings 61 for re-
ducing the friction between the shafts.

62 1s a gear-case, which is supported by a
strap 63, each end of the strap 63 being fas-
tened to the box 53. Each end of the strap
65 18 provided with a pair of parallel elon-
gated slots. The width of each slot js just
suflicient to allow for the passage of an arm
of the split yoke 55. while the length of the
slots allows for the tilting action which the
box 53 may take relatively to the yoke 55.
This compensates for any straining of the
vehicle-frame. (See Figs. X111 and I1X.)

64 15 a differential gear of the ordinary type,
which is within the gear-case 62 and 1S mount-
ed upon the shaft 51*>.  One end of the differ-
ential -gear case is provided with internal
teeth 65.

66 1s a spur-gear which at times does duty
15 a clutch, which is splined to the hollow
shaft 60 and whichis provided with a grooved
collar 67. R |

63 1s a shift-rod which is slidably mounted
n the upper part of the gear-case 62, and rio-
dly attached to the shift-rod 68 is a yoke 69,
wvhich engages the grooved collar 67. The

The upper end
05 18 formed in a neck 50,

Intermediate split shaft 51

—

J

lever 80 is provided with «

3

end of the shift-rod 68 extends through the
eear-case 62 and is provided with a pin 70.
1 is a lever, one end of which is slotted at
72, which engages the pin 70.
extends from a short stem 73, (see Figs. 111
and XII,) which is pivoted to the frame 1.
Extending from the upper end of the stem
73 and at substantially right angles to the

' lever 71 is an arm 74, the outer end of which
18 provided with an eye 75. |

76 is a link which is

attached to the eye 75.
The link 76 is

attached to a short arm 77,

- which arm is rigidly mounted on a sleeve 78,

which sleeve is

_ mounted in a lug 79 on the
frame 1.

Attached to the sleeve 78 is a hand-

05

The lever 71

70

75

lever 80, and 81 is a sector, (see Fig. 1,) which 8o

1s mounted on the frame 1, preferably on the

side of the vehicle near the seat. The hand-

suitable finger-
controlled latch mechanism 89 for engaging
the sector 81 and hoiding the hand-lever 80
In a desired position. 83 is another hand-
lever, similar to the hand-lever 30, which is
carried by a shaft 84. The shaft 34 passes
through and beyond the sleeve 78 and has at-
tached to it an arm 85, which arm is connected
by a link 86 with an arm 87 , the arm 87 De-
ing attached to the upper end of g stem 88,
which is pivoted to the frame 1. The stem
38 18 provided at its lower end with anotheyr
arm 39, which arm is provided with a voke
90. The arms of-the voke 90 are provided
with trunnions 91, each trunnion bearing in a
groovedsleeve 92. Thesleeve 92 is connected
by arms 93, which lie in longitudinal grooves

| in the hollow shaft 60, with a clutch 94. The

diameter of the hollow shaft 60 is enlarged
near the clutch 94, and abutting against the
shoulders formed by each end of the enlarge-

ment are oppositely-disposed sprockets 95 and.

96, which are loosely mounted on the hollow
shatt, and both of which sprockets are pro-
vided with internal teeth adapted to receive
and be engaged by the clutch 94 when the
latter is shifted into either of the sprockets.
The clutch 94 rotates the hollow shaft 60. 97
1s a collar fastened to the hollow shatt 60,

which prevents lateral movement of the

sprockets 96.  The sprocket 95 is held from
lateral play, for the reason that it is Interposed
between the other shoulder of the enlarge-
ment and a ring or washer 98, which bears
agalnst the box 53.
are connected with the driving-sprockets 21
and 20, respectively, by means of chains 99.

100 1s an annular gear carried by the jacket
of the differential gear 64.

101 1s a shaft which carries the spur-gears
102 103 104. The shaft 101 is rotatably
mounted on the gear-case 62, and interposed
between the gear 102and the wall of the oear-

case 62 1s a com pression-spring 105. The gear

102 1s splined on the shaft 101. ~
106 1s an arm rigidly attached to the shifi-

a) remermee el ey e semeeg,ag
e eppppuaees meemes —

go
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T'he sprockets 95 and 96 -
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rod 68, and 61‘16 end of the arm 106 is pro-
vided with an eye 107, in which the shaft 101

is free to revolve.
108 designates a collar on one side of the

eve 107.

“When the parts are in the position shown
in Fig. II, gear 102 is in mesh with the gear
100. When the shift-rod 68 is moved to the
left of the vehicle, the gear 102 is moved
along the shaft 101 through the medium of
the arm 106, compressing the spring 105 and
carrying the gear 102 out of mesh with the
gear 100. | |

109 is a reversing-idler, rotatably mounted
on the gear-case 62. The idler 109 perma-
nently meshes with the gear 104.

When the parts are in the position shown
in Fig. II, the gear 66 is in mesh with the
gear 103, and when the shift-rod 68 1s actu-
ated to the left of the vehicle the gear 66 1s
moved out of engagement with the gear 103
and enters into engagement with the internal
clutch-teeth 65.

The gear-case 62 is provided with a remov-
able top 110, which is bolted to the lower part

of thecase. The top 110 hasa hinged Iid 111.

_30

35

119 is a catch for holding the lid closed.

(lonvenient access is given to the gear-case
62 by the lid 111.

From the foregoing it will be seen that the
lever 83 is for controlling the clutch 94, while
the lever 80 is for controlling the gearing as-
sociated with the differential gear and In-
cludes the reversing-gear.

Operation: When the parts are in the po-

" gition shown in Fig. I1, the friction-wheel 15

40

45

50

55

- 6o

is in engagement with the seat 11 and the

power is transmitted from the engine-shaft 3
to the sprockets 20 and 21; but no power 1s
transmitted to the intermediate shafts 51 517,
for the reason that the clutch 94 is not 1n en-
aagement with either of the sprockets 95 or
96. Therefore while the engine may be run-
ning the vehicle is not being propelled. It 1t
is desired to oo ahead at full speed, the chaut-
feur throws the lever 83 to its farthest notch
forward, which tilts the arms 87 89 and throws
the cluteh 94 into engagement with the internal
teeth of the sprocket 95 through the medium
of the sleeve 92 and arms 93, and thus locks
the sprocket 95 to the hollow shaft 60, and
motion is transmitted from the larger sprocket
91 to the hollow shaft 60. He also throws
the lever 80 backward, actuating the shitt-
rod 68 toward the left of the vehicle, which
carries the gear 66 out of engagement with the
gear 103, and at the same time the gear 102
is shifted by arm 106 out of mesh with gear
100, compressing spring 105. The chautfeur
continues moving the lever 80 backward until
the gear 66 has been thrown 1nto engagement
with the cluteh 65 in the end of the differen-
tial-gear jacket, at which time the differential
gear is locked with the hollow shaft 60, and
motion is thus transmitted from the largest

#91,210

‘driving -sprocket 21 to the hollow shaft 60

and differential gear 64, and from the latter

the two intermediate shafts 51 and 51" are

driven and the sprockets 51" and 51° rotated,
in turn drivine the rear sprockets 5 and wheels
4. This gives the highest forward speed, the
motion being transmitted from the largest
driving - sprocket direct to the differential
oear, and the motion of the latter is imparted

to the wheels 4 without the medium of inter-

mediate rotating gears, thus minimizing lost

| motion, obviating rattle of gearing, eliminat-

ing wear of parts, and reducing vibration of
the vehicle.

If the next highest speed ahead is desired,
the chauffeur hooks up the lever 83 to its
back notch to throw the clutch 94 into engage-
ment with the sprocket 96, and power is
then transmitted from the smaller driving-
sprocket 20 to the sprocket 96, and from the
latter the power is transmitted directly to the
differential gear through the medium of the
hollow shaft 60 and from the two shafts 51
and 51* to the driving-wheels 4, as before de-
seribed. If a still slower speed is desired,
the chauffeur throws the lever 83 to its for-
ward notch, which throws the clutch 94 into
engagement with the sprocket 95, and he also
throws the lever 80 into its middle noteh, ac-
tuating, throungh the medium of the links 76,
arms 74 and 71, shift-rod 68, which throws
the gear 66 into engagement with the gear 103.
When the lever 83 is in this position, the gear
102 is left in mesh with gear 100. It will be
seen that when the parts are in this position
power is transmitted from the engine-shaft
3.through the medium of the driving-sprocket

91, to sprocket 95, to hollow shaft 60, through

gear 66 tospur-gear 103, through shatt 101 to
small gear 102, and from small gear 102 to the

Jarger gear 100, driving the differential-gear

jacket 66 and rotating the intermediate shatts
51 and 51* and from them the driving-wheels
4, thus propelling the vehicle forward at the
third fastest speed. TIf it is desired to pro-
pel the vehicle at the next speed of the en-
aine, with the parts standing as just described,
the chauffeur will throw back lever 83 and
throw the clutch 94 into engagement with the
internal teeth of the sprocket 96, and power
will then be transmitted from the engine-
shaft8, through, small sprocket20, tosprocket
96, through hollow shaft 60 to gear 66, to
spur-gear 103, through shaft 101, to smaller
gear 102, and from the latter to gear 100,
thus driving the ditferential gear at the low-
est speed ahead and through the medium of
the latter driving the intermediate shafts 51
and 51* and sprockets 51° and 51° and from
them through the described connections the
driving-wheels 4. |

The vehicle may be stopped in one way by

manipulation of the pedal 29, which throws
the lever 27 forward, rocking the {friction
clutch-rod 22, which throws the friction-wheel

- T
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15 out of contact with the seat 11 and break-
Ing the frictional connection between the en-
gine-shaft 8 and the sprocket-shaft 13, and
as the foot-lever 27 reaches its forward posi-
tion it ultimately applies the forward brake,
as before described, through shifting for-
ward the brake-rod 84. This will usually be
suflicient to stop the vehicle: but a further
check may be given, if desired, by applying
the auxiliary brake, which is done by actu-
ating pedal 50, foot-lever 49, and rocking
shaft 47, and thereby shifting the brake-rod
43 and through the medium of the latter
tightening the auxiliary brake-bands 44, be-
fore described. Another method of stopping
the vehicle is to throw the gear-lever 80 into
mid-notch, in which position the cluteh 94
will stand centrally between sprockets 95 and
96, and while both of the latter sprockets
will be revolving no motion will be imparted
to the hollow shaft 60, and either the for-
ward brake or the rear auxiliary brake Mmay

~ be applied, it desired, to check the speed.

30

- rearward notch.

35

10

T'he gear 66 is movable out of mesh to stop.

To the methods of stopping the vehicle, just

described, might obviously be added shutting
down the engine.

To reverse the vehicle and propel it back-
ward at the slowest speed, the chauffeur
throws the clutch 94 into engagement with
sprocket 96 by placing lever 83 in its most
He also throws gear-lever
30 to farthest forward notch, which actuates
the arms 74 and 71, and shifts the rod 68 to the
extreme right, which throws the gear 66 also

to right and into engagement with the idler.

reversing-gear 109, which gives a reverse ro-
tation of the gear 104, and the gear 102 thus
revolves the gear 100 and differential gear re-
versely, and from the latter the vehicle is pro-
pelled backward. If ahigher speed backward
1s required, the chauffeur will shift the clutch
94 from sprocket 96 to sprocket 95 by throw-
ing lever 83 to front notch, so that the hollow

45 shaft 60 will derive its motion, through the

§C
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60
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medium of sprocket 95, from the larger driv-
Ing-sprocket 21. |
From the foregoing it will be apparent that
with the engine running at a certain speed
four speeds ahead may be obtained and two
speeds backward are attainable. This makes
the mechanism forming my invention very
convenient for all around use, and it is adapted
for high-speed work with connections ar-
ranged to give direct transmission of power
to the driving - wheels, while for slow -speed

‘work intermediate gearing, as shown, is util-

1zed, and for running backward the two speeds
which may besecured are all that are required.

In the modification shown in Fig. XI the
differential gear is carried directly on the rear
shatt, which is double and designated by
115115 116 1s an intermediate shaft which
1s mounted on the frame 1, and loosely mount-
ed on the shaft 116 is a clutch 117, provided

with internal clutch-teeth 65* and with an an-
nular gear 100*. " The clutch 117 is provided
with a hub 118, which. carries a sprocket 119,
the latter being connected by a chain with the
differential gear on the rear shaft. 120 is a

gear-case, and mounted thereon is a side shaft -

121, which carries large and small Spur-gears
122 and 123, respectively. 1924isa Spur-gear
which is splined on the shaft 121, and inter-
posed between the gear 124 and the wall of

the case 120 is a compression-spring 125. The

gear 124 meshes normally with the annular

gear 100%, being held in that position by the

spring 125. 126 is a reversing idler-gear per-
manently in mesh with the gear 193. 1927 is
a clutching-gear splined on the shaft 116 and
provided with a grooved collar 128. 95* and
96" are clutch-sprockets similar to the sprock-
ets 95 and 96 previously described, which are
loosely mounted on the shaft 116. 94* is g
clutch mounted between the clutch-sprockets
95" and 96" and is similar to the clutch 94 pre-
viously described. The clutch 94* is operated
by mechanism similar to that which operates
clutch 94, while the clutching-gear 127.is op-
erated by mechanism similar to the mechanism
which operatesthe before-described clutching-
gear 66. The gear 124 is also operated by
mechanism similar to that which operates the
gear 102. By actuating the shift-rod to throw
the gear 124 out of mesh with the gear 100
and to throw the gear 127 into engagement
with the clutch 65 then with either of the
sprockets 96" or 95* locked to the shaft 116
power 1s transmitted directly through the me-
dium of clutch 117 and sprocket 119, which is
mounted on its hub 118 to the differential gear
on the rear shaft. The speed at which the
differential gear is actuated will depend upon
which of the sprockets 95* 96 is doing the
work. When the gear 127 is in mesh with
the gear 122, the gear 124 will be in mesh
with the gear 100* and power will be trans-
mitted through the gear 121 to the gear 124,
from gear 124 to gear 100%, and from clutch
117 to sprocket 119, and thus to the differen-
tial gear through the chain connections. When
the gear 127 is shifted into mesh with the re-
versing-gear 126, the motion will be trans-
mitted, through the side shaft 121 and its at-
tached gear, in the reverse direction.

It may be desirable to substitute bevel-gear-
ing for the chain connection, and it is evident
that such substitution would lie within the
skill of any mechanic. .

130 represents braces extending to front and
rear from each end of the supporting-strap
03, to which they are flexibly connected, Liav-
Ing eyes 131, as shown. h

182 designates a pump on the engine 7.

133 1sa shaft extending from the pump 132
through and lying flush with the right-hand
side of the frame. The end of the shaft 133
1s bevel-slotted, as at 134, to receive a crank.

(See Fig. XVII.)
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135 isa sprocket mounted on the shaft 133
near the pump 132. _ |

136 is asprocket on the engine-shaft 8,which
is connected with sprocket 135 by chain 137.

In starting the vehicle the crank may be
placed on the end of the shaft 133 and to start
the pump 132, and as the pump 132 is started
the engineisalsostarted. It will be observed
that the position of the crank is in the most
convenient place.

It is not necessary to have a friction-clutch
onthe engine-shaft, as the engine and sprocket
shafts could be one solid shaft.
clutch could be substituted for the sprocket-
clutch on the intermediate shaft, which could
be operated by a suitable connection from the
lever 83. | |

It is obvious that various changes might be
made in the herein - described embodiment
without departing from the spirit of my in-
vention. ~ |

Having described my invention, what 1
claim, and desire to secure by Letters Patent
of the United States, 1s— |

1. In combination, an engine, engine-shait,
a sprocket - shaft, a clutch connecting said
shafts,running-gear connected tothe sprocket-
shaft, a brake for the running-gear, an oper-
ating-lever, a friction-clutch lever one end of
which is attazhed to means for operating the
clutch, said friction-clutch lever being pivot-
ally mounted and provided with means allow-
ing it longitudinal movement, the other end
of the friction-clutch lever having an inclined
face which is in the path of movement of the

operating-lever, a brake-rod connected to the

brake, and a connection between the brake-

‘rod and the operating-lever embracing means

for allowing a certain movement of the oper-
ating-lever before moving the brake-rod.

2. In combination, an engine, an engine-
shaft, a sprocket-shaft, a clutch connecting
said shafts, running-gear connected with the
sprocket-shaft, a brake for the running-gear,
an operating foot-lever, a friction-clutch lever
one end of which is attached to means for op-
erating the clutch, said friction-cluteh lever
having an elongated slot, a stationary pin
passing through said slot, the other end of
the friction-clutch lever being inclined and
lying at the path of movement of the foot-

lever, a brake-rod connected to the brake,

one end of the brake-rod being slotted, anan-
tifriction-roller mounted near the end of the
s%ot, said foot-lever passing through the latter
slot.

3. In amotor-vehicle, meanstor propelling
the vehicle embracing an engine, an engine-
shaft, a journal on the engine supporting the
shaft, a recessed clutch-cap mounted on the
engine-shaft close to the journal, the engine-
shaft terminating at the bottom of the recess
in the clutch-cap, a sprocket-shaft in line with

-the engine-shaft, a pair of journals support-

ing the sprocket-shaft, a cupped friction-

A friction-
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wheel with a hub loosely fitting the sprocket-
shaft and splined thereon, a sleeve provided
with diametrically opposite pins which 1s
loosely mounted on the sprocket-shaft be-
tween one of the latter-named journals and the

friction-wheel, and a pivoted clutch-lever con-

nected with the said pins.

4. In combination, an engine, engine-shaft,
a sprocket -shaft. a clutch connecting said
shafts,running-gear connected to thesprocket-
shaft, a brake for the running-gear, an oper-
ating-lever, a friction-clutch lever one end of
which is attached ‘to means for operating the
clutch, said friction-clutch lever being piv-
otally mounted and provided with means al-
lowing it longitudinal movement, the friction-
cluteh lever having an inclined face which is
in the path of movement of the -operating-
lever, a brake-rod connected to the brake, a
connection between the brake-rod and the op-
erating-lever embracing means for allowing

a certain movement of the operating-lever be-

fore moving the brake-rod, and means for
locking said operating-lever.

5. In combination, an engine, an engine-
shaft, a sprocket-shaft, a clutch connecting
said shafts, running-gear connected with the
sprocket-shaft, a brake for the running-gear,
an operating foot-lever, a friction-clutch le-
ver one end of which is attached to means for
operating the clutch, said friction-cluteh le-
ver having an elongated slot, a stationary pin
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passing through said slot, the other end of the

friction-clutch lever being inclined and lying
in the path of movement of the foot-lever, a
brake-rod connected to the brake, one end of
the brake-rod being slotted, an antifriction-
roller mounted near the end of the slot, said
foot-lever passing through the latter slot, and
means for locking said operating foot-lever.

6. In a motor-vehicle, means for propelling
the vehicle embracing, an engine, an engine-
shaft, a journal on the engine supporting the
shaft, a recessed clutch-cap mounted on the
engine-shaft close to the journal, the engine-

-shaft terminating at the bottom of the recess

in the clutch-cap, a sprocket-shaft inline with
the engine-shaft, a pair of journals support-
ing the sprocket-shaft, a ‘cupped friction-
wheel with the hubloosely fitting the sprocket-
shaft and splined thereon, a sleeve provided
with diametrically opposite pins which 1s
loosely mounted on the sprocket-shaft be-
tween one of the latter-named journalsand the
friction-wheel, and a pivoted cluteh-lever con-

nected with the said pins, and means for lock-

ing said clutch-lever.

7. In a motor-vehicle, means for propelling

the vehicle embracing an engine, an engine-
shaft, a journal on the engine supporting the
shaft, a recessed clutch-cap mounted on the
engine-shaft close to the journal, the engine-
shaft terminating at the flat face of the recess
in the clutch-cap, a sprocket-shaft in line with
the engine-shaft, a pair of journals support-
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ing the sprocket-shaft, a cupped friction-
wheel provided with a hub loosely fitting the

sprocket-shaft and splined thereon, a sleeve.

provided with diametrically opposite pins
which is loosely mounted on the sprocket-

shaft between one of the latter-named jour-

nals and the friction-wheel, a pivoted clutch-
lever connected with the said pins, means for

rocking said clutch-lever, and means for lock-
1ng said last-named means. ' |

3..In combination an engine, an engine-
shaft, a sprocket-shaft, a clutch connecting
sald shatts, running - gear connected to the
sprocket-shaft, a brake for the running-gear,
a lever, and means connected thereto for op-
erating said clutch and brake, said means em-

bracing a pivoted foot-lever and a pivoted
rack, which is movable into engagement with

sald foot-lever. .
9. In combination an engine, an engine-

shaft, a sprocket-shaft, a clutch connecting
sald shafts, running-gear, a brake for the run-

ning-gear, a lever, a foot-lever, sprockets of
varying sizesrigidly mounted on the sprocket-
shaft, an intermediate shaft,connections there-
fromtotherunning-gear, intermediate sprock-
ets loosely mounted on the intermediate-shaft
connections from said latter sprockets to said
first sprockets, and means for locking either

of the intermediate sprockets to said interme-
diate shaft.

10. Incombination, an engine, engine-shaft,

a sprocket - shaft, a clutch connecting said
shafts, ranning-gear, a brake for the running-
gear, a lever, a foot-lever, driving-sprockets
of varying sizes rigidly mounted on the
sprocket-shaft, an intermediate shaft, connec-
tions therefrom to the running-gear. interme-
diate sprockets loosely mounted on the inter-
meciate shaft, connections from said latter
sprocketsto said driving-sprockets, and means
for locking either of said intermediate sprock-
ets to said intermediate shaft. R
11. In combination, an engine, an engine-
shaft, a sprocket-shaft, a clutch-cap rigidly
mounted on the engine-shaft, said elutch-cap
having a conical chamber, the rim of the cham-
ber having the smaller diameter, a conical frie-
tion-wheel slidably mounted on the sprocket-
shaft, ylelding means for normally pressing
the two members of the clutch together, an
Intermediate shaft, intermediate sprockets
loosely mounted thereon, driving-sprockets
rigidly mounted on the sprocket-shaft and
connected to the intermediate sprockets, and
means tor locking either of said intermediate
sprockets to said intermediate shaft. |
12. In combination, an engine, an engine-
shaft, a sprocket-shaft, a clutch-cap rigidly
mounted on the engine-shaft, said clutch-cap

slon-wheel slidably mounted on. the sprocket-
shaft, yielding means for normally pressing
he two members of the clutch together, means

having a conical chamber, the rim of the cham-
ver having the smaller diameter, a conical fric- .

7

for controlling the clutch, an intermediate
shaft, intermediate sprockets loosely mounted
thereon, driving-sprockets rigidly mounted on

the sprocket-shaft connected to the interme-
‘diate sprockets, and means for locking either

ot said intermediate sprockets to said interme-
diate shaft. -

13. In combination, an engine, an engine-
shatt, a sprocket -shaft, driving - sprockets
thereon, a clutch-cap rigidly mounted on the
engine-shaft, said clutch-cap having a conical
chamber, the rim of the chamber having the
smaller diameter, a conical friction-wheel slid-
ably mounted on the sprocket - shaft, a com-
pression-spring interposed between the clutch-
cap and the friction-wheel for normally press-
ing the two members of the clutch together,
an intermediate shaft, intermediate sprockets
rigidly mounted on the intermediate shaft and

connected to the driving-sprockets. and means

for locking either of said intermediate sprock-

ets to said intermediate shaft.

~14. In combination, an engine, an engine-
shaft, a sprocket-shaft, a chambered clutch-
cap, an annular lining having a conical bore
in the clutch-cap, the outer rim of the lining
having the smaller diameter, a conical dished
friction-wheel with a hub loosely fitting and
splined on the sprocket-shaft, yielding means
for pressing the friction-wheel outwardly
against the annular lining, means for throw-
ing the friction-wheel back from the lining:,
an intermediate shaft, intermediate sprockets

loosely mounted thereon, driving -sprockets

rigidly mounted on the sprocket-shaft and
connected to the intermediate shafts, and
means for locking either of said intermediate
sprockets to said intermediate shaft.

15. In combination, an engine, an engine-
shaft, a sprocket-shaft, a chambered clutch-
cap, an annular lining having a conical bore
in the clutch-cap the outer rim of the lining
having the smaller diameter, a conical dished
friction-wheel with a hub loosely fitting and
splined on the sprocket-shaft, yielding means
for pressing the friction-wheel outwardly

agamnst the annular lining, means for throw--

Ing the friction-wheel back from the lining,
an mtermediate shaft, intermediate sprockets

Fr

loosely mounted thereon, driving-sprockets

rigidly mounted on the sprocket-shaft, and

connected to the intermediate sprockets, and

~means for locking either of said intermediate.

sprockets to said intermediate shaft.

16. In combination, an engine, an engine-
shaft, a sprocket-shaft, a chambered clutch-
cap, an annular lining having a conical bore
in the clutch-cap and detachably fastened
thereto, the outer rim of the lining having the
smaller diameter, a conical dished friction-
wheel with a hub loosely fitting and splined
on the sprocket-shaft, yielding means for
pressing the friction-wheel outwardly against
the annular lining, means for throwing the

{riction-wheel back from the lining, an inter-
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mediate shaft, intermediate sprockets loosely
mounted thereon, driving-sprockets rigidly
mounted on the sprocket-shaft and connected

to the intermediate sprockets, and means for

locking either of said intermediate sprockets
to said intermediate shaftt. _

17. Incombination, an engine,engine-shaft,
a sprocket-shaft, a clutch connecting said
shatts, running-gear, a brake for the running-
gear, an operating-lever, a friction-cluteh
lever one end of which is attached to means
for operating the clutch, said friction-cluteh

lever being pivotally mounted and provided

with means allowing it longitudinal move-
ment, the otherend of the friction-clutch lever
having an inclined face, which is in the path
of movement of the operating-lever, a brake-
rod connected to the brake, and a connection
between the brake-rod and the operating-lever
embracing means for allowing a certain move-
ment of the operating-lever before moving
the brake-rod, an intermediate shatt, inter-
mediate sprockets loosely mounted thereon,
driving - sprockets rigidly mounted on the
sprocket-shaft and connected to the interme-
diate sprockets, and means for locking either
of said intermediate sprockets to sald inter-
mediate shatt.

18. In combination, an engine, an engine-
shaft, a sprocket-shaft, a clutch connecting
said shafts, running-gear, a brake for the run-
ning-gear, an operating foot-lever, a friction-
clutch lever one end of which is attached to
means for operating the clutch, said friction-
clutch lever having an elongated slot, a sta-
tionary pin passing through said slot, the
other end of the friction-clutch lever being
inclined and lying in the path of movement
of the foot-lever, a brake-rod connected to the
brake, one end of the brake-rod being slotted,
an antifriction-roller mounted near the end of
the slot, said foot-lever passing through the
latter slot, an intermediate shaft, intermediate
sprockets loosely mounted thereon, driving-

sprockets rigidly mounted on the sprocket-

shaft, and connected to the intermediate
sprocket, and means for locking either of said
intermediate sprockets to sald intermediate
shatt.

19. Inamotor-vehicle, meansfor propelling
the vehicle embracing an engine, an engine-
shaft, a journal on the engine supporting the
shaft, a recessed clutch-cap mounted on the
engine-shaft close to the journal, the engine-
shaft terminating at the bottom of the recess
in the clutch-cap, a sprocket-shaft in line with
the engine-shaft, a pair of journals support-
ing the sprocket-shaft, a cupped friction-wheel
with a hub loosely fitting the sprocket-shaft
and splined thereon, a sleeve provided with
diametrically opposite pins which is loosely
mounted on the sprocket-shaft befween one
of the latter-named journals and the friction-
wheel, a pivoted clutch-lever connected with
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sprockets loosely mounted thereon, driving-
sprockets rigidly mounted on the sprocket-
shaft and connected to theintermediate sprock-
ets, and means for locking either of said in-
termediate sprockets to said intermediate
shaft. |

20. In combination, an engine, engine-shaft,
a sprocket - shaft, a clutch connecting said
shafts, running-gear, a brake for the running-
oear, a lever, means connected to the lever for
operating said clutch and brake, an interme-
diate hollowshaft.connectionstherefromtothe
running-gear, shoulders on said hollow shatt,
intermediate sprockets on the hollow shaft
abutting against the shoulders, said interme-
diate sprockets being provided with ciuteh-

teeth, a clutch slidably mounted on said hollow

shaft between sald intermediate sprockets,

driving - sprockets of varying sizes rigidly
mounted on the sprocket-shaft, connections
from the driving-sprockets to the intermedi-
ate sprockets, and means for sliding said elutch
on said hollow shaft into engagement with
either of said intermediate sprockets.
21. Incombination, anengine, engine-shatt,
a sprocket - shaft, a clutch connecting said
shafts, running-gear, a brake for the running-
gear, an operating-lever, a friction-clutch le-
ver one end of which is attached to means for
operating the clutch, said friction-cluteh le-
ver being pivotally mounted and provided
with means allowing it longitudinal move-
ment, the other end of the friction-clutch le-
ver having an inclined face, which is in the
path of movement of the operating-lever, a
brake-rod connected to the brake and a con-
nection between the brake-rod and the oper-
ating-lever embracing means for allowing a
certain movementoftheoperating-lever before
moving the brake-rod, an intermeciate hollow
shaft provided with an enlargement forming
shoulders, intermediate sprockets loosely
mounted on said hollow shaft abutting against
sald shoulders, sald intermediate sprockets
being provided with teeth and slidably mount-
ed on said hollow shaft between said sprock-
ets, and driving-sprockets rigidly mounted on

‘the sprocket-shaft, connections between the

driving - sprockets and the intermediate
sprockets, and means for sliding said clutch
into engagement with either of said interme-
diate sprockets.

29. In combination, an engine, an engine-
shaft, a sprocket-shaft, a cluteh connecting
said shaft, running-gear, a brake for the run-
ning-gear, a-lever, means connected to the le-
ver for operating said clutch and brake, an in-
termediate hollow shaft, said intermediate
shaft being provided with an enlargement
forming twoshoulders,intermediate sprockets
loosely mounted on said intermediate shait
and abutting against said shoulders, connec-
tions from the intermediate shaft to the run-
ning-gear, said hollow shaft having longitudi-
nal orooves, asleeve provided with arms which
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lie in' said grooves, a clutch carried by said
arms and lying between said intermediate
sprockets, said intermediate sprockets being
provided with clutch-teeth, and means for slid-
ing said sleeve on said hollow shaft and there-
by sliding said clutch into engagement with
either of said sprockets. | |

23. Ina motor-vehicle, in combination with
the frame thereof, an intermediate shaft,
means for supporting said shaft em bracing a

journal - box, trunnions  projecting at right

angles to the bore thereof, a swivel - yoke
formed of two symmetrical members, each
member terminating in an arm, each arm
being provided with a perforation, the two
members being joined and forming a neck,
a ring encircling the neck and holding the two
members together, said neclk passing through

sald frame, and a nut screwed on the end of

the neck and serving to hold the two members
together and also holding the yoke in position,

rations in said arms. |

24. Ina motor-vehicle, in combination with
the frame thereof, an intermediate shaft,
means for supporting said shaft, embracing a

Journal-box, trunnions projecting at right

angles to the bore thereof, a swivel - yoke
formed of two symmetrical members, each
member terminating in an arm, each arm
being provided with a perforation, the two
members being joined and forming a neck,
aring encircling the neck and holding the two
members together, said neck passing through
sald frame, and a nut screwed on the end of
the neck and serving to hold the two mem-

bers together and also holding the yoke into-

position, said trunnions projecting through
the perforations in said arms, and additional
means engaging the extreme ends of the arms
for holding the two members together. |
25. Inamotor-vehicle, in combination with

the frame thereof, an intermediate shaft,

means for supporting the intermediate shaft
embracing a pair of swiveled yokes, each yoke

consisting of two symmetrical joining mem-

bers, each member of a yoke terminating 1in
an arm and the two members together form-

Ing a neck, a ring encircling the neck and

holding the. two members together, the neclk
of sald yoke passing through said frame and
being secured thereto by means of retain-
Ing-nuts, each arm of the yoke being pro-
vided with perforations, a journal-box pro-
vided with opposite trunnions which lie in
sald perforations, the axes of the trunnions
being at right angles to the axes of the boxes,
sald yokes being arranged opposite each other
and the axes of the boxes being in line, a
strap connecting the two boxes, each end of
the strap being bolted to the journal-box, and
each end of the strap having a pair of Oppo-
site elongated slots in which lie the ends of the
arms of a yoke the longest diameter of each
slot lying parallel with the axes of the boxes.

ol

‘sleeve connected to the cluteh
mounted on said shaft, an arm extending

- 26. Inamotor-vehicle, in combination with
Intermediate sprockets and their shatt, and
a clutch for engaging said sprocket, of means
for operating said clutch embracing a grooved
and slidably

from the stem, the end of the arm being hi-
furcated and forming a yoke, pins extending

1from the yoke into the groove in said sleeve,

a suitable hand-lever mounted on the franie
of the vehicle and a connection from the hand-
lever to said lever. - _ _

27. In amotor-vehicle, in combination with
the running-gear, means for driving the same
embracing a double shaft, ‘a differential oear
connected thereto, a clutch on the end of the
differential gear, a gear splined on one mem-
ber of the double shaft, a side shaft, a oear
thereon adapted to mesh with said first gear,
and means for sliding said first gear on the

“double shaft out of mesh with the second gear
sald trunnions projecting through the perfo- |

and its engagement with said cluteh.

28. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, a differential oear

“attached to the double shaft, an annular gear on
the jacket of the differential gear, a clutching-
‘gear splined on one member of the double

shaft, a side shaft, a gear thereon meshing
with the annular gear, another gear on the
side shaft meshing with the clutching-gear,
and means for sliding the clutching-gear out
of engagement with the third-named gear.
29. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, a differential gear

attached to the double shaft, an annular gear

on the jacket of the differential gear, a clutch-
Ing-gear splined on one member of the double
shaft, a side shaft, a gear thereon splined on
the side shaft meshing with the annular oear,
another gear on the side shaft meshing with
the clutching-gear, and means for first sliding

the third-named gear. ‘

30. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, a differential oear
attached to the doubleshaft, an annular eear on
the jacket of the differential gear, a clutching-

the clutching - gear out of engagement with

-gearsplined on onemember of the double shaft,

a side shaft, a gear thereon splined on the side
shaft meshing with the annular gear, another
gear on the side shaft meshing with the clutch-
Ing-gear, and means for first sliding the clutch-

Ing-gear out of engagement with the third-
named gear and then sliding said second gear

out of engagement with the annular gear.

31. Ina motor-vehicle in combination with

the running-gear, means for driving the same
embracing a double shaft, a differential gear
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with the annular gear, another gear on the
side shaft meshing with.the clutching-gear,
and means for sliding the clutching-gear out
of engagement with the third-named gear, and
spring-pressed means for holding said second
gear in mesh with the annular gear.

39. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, a differential gear
attached to the double shatt, an -annular gear
on the jacket of the differential gear, a clutch-
ing-gear splined on one member of the double
shaft. a side shaft, a gear thereon splined on
the-side shaft meshing with the annular gear,
another gear on the side shaft meshing with
the clutching-gear, and means for first slid-

ing the clutching-gear outof engagement with

the third-named gear and then sliding said
second gear out of engagement with the an-
nular gear, and spring-pressed means for

holding -said second gear in mesh with the

annular gear.

22 In-a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, a differential gear
attached to-the double shaft, a gear on the
jacket of the differential gear, & clutehing-
oear splined on one member of the double
shaft, a side shaft, a gear thereon splined on
the side shaft meshing with the annular gear,
another-gear on the side shaft meshing with
the clutehing-gear, and means tor sliding the
clutching-gear out of engagement with the
third-named gear. -

34. ‘Tn a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a: double shaft, a differential gear
attached to the double shaft, an annular gear
on the jacket of the differential gear, a elutch-
ing-gear splined on one member of the dou-
ble shaft, a side -shaft, a gear thereon splined
on the -side shaft meshing with the annular
oear, another gear on the side shaft meshing
with the clutching-gear, and means for first
sliding the clutching-gear out of engagement
with the third-named gear and then sliding
said second gear out of engagement with the
annular gear, and sliding said clutching-gear

into engagement with the clutch on the dif-

ferential gear.

35. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, a differential gear
attached to the double shaft, anannular gear
on the shaft of the differential gear, a clutch-
ing-gear splined on one member of the dou-
ble shaft, a side shaft, a gear thereon mesh-
ing normally with the -annular ogear, another

oear on the side shaft normally meshing with
the clutching-gear, a shift-rod, means carried

by theshift-rod for sliding said clutching-gear

“and means for actuating said -shift-rod.

26. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft; an annular gear on
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“thejacket of the differential gear, a clutching-

gear -splined on .one member of the - double
shaft, a side-shaft, a slidable gear thereon
normally meshing with the annular gear,an-
other gear on:the side shaft normally mesh-
ing with the clutehing-gear, a shift-rod, an
arm mounted on the shift-rod, and means:for
shifting said shift-rod -and through the me-
dium: of said arm moving ‘said -slidable gear
out of engagement with said annular gear.
37 In a motor-vehicle in combination with

the running-gear, means for driving the same

embracing a double shaft, an apnular gear on
the jacket of the differential gear, a clutch-
ing-gear splined on-one member of the dou-
ble shaft, a side shaft, a slidable gear:thereon
normally meshing with the annular gear, an-
other gear on the side shaft normally mesh-
ine with the clutching-gear, a shift-rod, an
arm mounted on:the shift-rod, and means for

shifting -said shift:rod :and through the me-

dinm of said -arm:moving said:slidable gear
out of engagement with said-annular gear;and
a -yoke carried by the shift-rod engagin o-sald
clutching-gear. |

38. In a motor-vehicle in combination -with
the running-gear, means for driving the same
embracing a double shaft, a differential gear
attached to the double:-shaft, an-annular gear
on the jacket of: the differential gear, a cluteh-

ing-gear slidably mounted on one:member of

the double-shaft. a side shaft, a-slidable gear
thereon normally meshing with the annular

oear, another gear on theside-shaft meshing
with said clutching-gear, a shift-rod slidably

mounted -on means earried by said vehicle,
means carried by said shift-rod for first mov-
ing said clutching-gear out of mesh with its

described associated wear and at the same

time moving said slidable gear on the side
shaft out of mesh with the-annular gear and

then moving said elutching-gear.into engage-
‘ment with: the end of the differential gear, and
“means for automatically restoring the slidable
‘gear on the side shaft:to its normal engage-

ment:-with the annular gear. |
99 .-In.a motor-vehicle in combination with

‘the running-gear, means for driving: the same

embracing a double shaft, a differential gear

| attached to the double shaft, an-annular gear
“on the jacket of the differential gear, a ¢lutch-

ing-gear slidably mounted on one member ot
the double shaft, a side shaft, a slidable gear
thereon -normally meshing with the annular
oear, another gear on the side shaft meshing
with said clutching-gear, a shift-rod slidably
mounted on means carried by -said vehicle,
means carried by said shift-rod for first mov-
ing -said clutching-gear out of mesh with its
desceribed associated gearand at the same time

‘moving said slidable gear on the side shaft

out of mesh with the annular-gear and then
moving-said elutching-gear 1nto engagement
with the end of the differential gear.

40. In a motor-vehicle in combination with
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the running-gear, means for driving the same
embracing a gear-case mounted on the vehicle,
a double shaft passing through said case, a

side shaft mounted in sald case, a differential -

gear mounted on said double shaft, a shift-
rod slidably mounted in said gear-case, an an-
nular gear on the differential-gear jacket, a

gear splined on the side shaft normally mesh-

Ing with the annular gear, a spring interposed
between said splined gear and said gear-case,
an arm adjustably attached to the shift-rod,
one end of said arm lying near said splined
gear, a clutching-gear splined on.one member
of the double shaft, another gear on the side
shaft meshing with said clutching - gear, a
yoke adjustably attached to sald shift- rod,
sald clutching - gear being provided with a
grooved collar, which is engaged by said voke.

41. In a motor-vehicle in combination with
the running-gear, means for drivinge the same
embracing a gear-case mounted on the vehicle,

a double shaft passing through said case, a

side shaft mounted in said case, a differential
gear mounted on said double shaft, a shift-rod
slidably mounted in said gear-case, an annu-
lar gear on the differential-gear jacket, a gear
splined on the side shaft normally meshing
with the annular gear, a spring Interposed he-
tween said splined gear and said gear-case, an
arm adjustably attached to the shift-rod, one
end of said arm lying near said splined gear,

a clutching-gear splined on one member of the

double shaft, another gear on the side shaft
meshing with said clutching-gear, a voke ad-
justably attached to said shift-rod, said clutch-
Ing-gear being provided with a grooved col-

lar, which is engaged by said voke, the end

of the jacket of the differential gear bein g pro-
vided with a clutch for engaging the clutch-
ing-gear when the latter is shifted. |

42. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, a gear-case, a dif-
ferential gear mounted on the double shaft
within said gear-case, a clutch on the end of
the differential gear, a clutching-gear slidably
mounted on one member of the double shaft,
movable into engagement with the clutch on
the end of the differential-gear jacket, an an-
nular gear on the jacket of the differential
year, a gear splined on the side shaft and nor-
nally meshing with the annular gear, a shift-
rod, an arm thereon being provided with an
2ye1n which the side shaftis free to revolve,
he end of said arm being near said oear
vhich meshes with said annular gear, a yoke
nounted on the shift-rod, a grooved collar
arried by a clutching-gear and engaging said
roke. | | | ,

43. In a motor-vehicle in combination with
he running-gear. means for driving the same

mbracing a double shatt, a gear-case, a dif-

erential gear mounted on the double shaft
vithin said gear-case, a clutch on the end of
he differential gear, a chatching-gear slidably

LA

' mounted on one member of the double shaft,

movableintoengagement with the clutch on the
end of the differential-gear jacket, an annular
gear on the jacket of the differential gear, a
gear splined on the side shaft and normally
meshing with the annular gear, a shift-rod,

an arm thereon being provided with an eve

in which the side shaft is free to revolve, the
end of said arm being near said gear which
meshes with said annular gear, a yoke mount-
ed on the shift-rod, a grooved collar carried
by a clutching-gear and engaging said yoke,
an 1dler-gear mounted inside the gear-case, g
third gear on the side shaft meshing with said
1dler-gear, and means for shifting said shift-
rod and moving sald clutching-gear into mesh
with said idler-gcear.’

44. In a motor-vehicle in combination with

the running-gear, means for driving the same
embracing a gear-case, a double shaft, a dif-
ferential gear attached to the double shaft, an
annular gear on the jacket of the differential

gear, Internal teeth in the end of the jacket
of the differential

splined on one member of the double shaft, a
gear splined on the side shatt and meshing
with the annular gear, a second gear.on the

-side shaft, a third gear on the side shaft, an

idler-gear on the gear-case meshing with said

third gear, the pitch diameter of sajd frst

side-shaft gear being less than the pitch  di-
ameter of the second side-shaft gear and the
pitch diameter of the clutching-gear being

“less than the pitch diameter of the second side-

shaft gear, a shift-rod slidably mounted on
sald gear - case and means carried by said
shift-rod for shifting said clutch-gear into en-
gagement with the internal teeth of the dif-
ferential gear, or into engagement with the
second gear-shaft, or into engagement with
the idler-gear. |

~45. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a gear-case, a double shaft, a dif-
terential gear attached tothe double shaft, an
annular gear on the jacket of the differential
gear, internal teeth inthe end of the jacket of
the differential gear, a clutching-gear splined
on one member of the double shaft, a ogear
splined on the side shaft and meshing with
the annular gear, a second gear on the side
shaft, a third gear on the side shaft, an idler-

~gear on the gear-case meshing with said third
gear, the pitch diameter of said first side-

shaft gear being less than the pitch diameter
of the second side-shaft gear and the pitch di-
ameter of the clutching-gear being less than
the pitch diameter of the second-side shaft
gear, a shift-rod slidably mounted on said
gear-case and means carried by said shift-rod
for shifting said clutch-gear into engagement
with the internal teeth of the differential gear,
or into engagement with the second shaft.
gear, or into engagement, with the idler-gear,

L and means for first shifting said clutching-

gear, a clutching - gear
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gear out of engagement with said second side-
shaft gear and at the same time shifting said
first side-shaft gear out of engagement with
said annular gear then shifting said clutching-
oear into engagement with the internal teeth
of the differential gear.

46. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, a differential gear
attached to the double shaft, a clutch on the
differential cear, a clutching - gear slidably
mounted on one member-of the double shaft,
a side shaft mounted parallel with the double
shaft, an annular gear on the differential gear,
a first gear splined on the side shatt meshing
with the annular gear, a second gear on the
side shaft, an idler-gear, a third gear on the
side shaft meshing with the idler-gear, said
clutching-gear being provided with a grooved
collar, a shift-rod, an arm adjustably attached
to the shift-rod for operating said first side-
shaft gear, and a yoke adjustably mounted on
the shift-rod and engaging the grooved collar.

47. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, a differential gear
attached to the double shaft, an annular gear
on the shaft of the differential gear, a clutch-
ing-gear splined on one member of the dou-
ble shaft, a side shaft, a gear thereon mesh-
ing normally with the annular gear, another
oear on the side shaft normally meshing with
the clutching-gear, a shift-rod, means carried
by the shift-rod for sliding said clutching-
oear and means for actuating said shift-rod,

and means for sliding sald shift-rod embrac-

ing a stem, an arm on sald stem flexibly con-
neeted to said shift-rod, another arm on said
stem substantially at right angles to said first
arm, a hand-lever pivoted to the vehicle-
frame, and a connection from said hand-lever
to said second-named arm. '

48. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, an annular gear on
the jacket of the differential gear, a clutch-
ing-gear splined on ene member of the dou-
ble shaft, a side shaft, a slidable gear thereon
normally meshing with the annular gear, an-
other gear on the side shaft normally mesh-
ing with the clutching-gear, a shift-rod, an
arm mounted on the shift-rod, and means for
shifting said shift-rod and through the me-

“dium of said arm moving said slidable gear

out of engagement with said annular gear,
and means for sliding said shift-rod embrac-
ing a stem, an arm on said stem flexibly con-
nected to said shift-rod, another arm on said
stem substantially at right angles to said first
arm, a hand-lever pivoted to the vehicle-
frame, and a connection from said hand-lever
to said second-named arm. |

49. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, an annular gear on

!
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the jacket of the differential gear, a clutching-

ocar splined on one member of the double
shaft, a side shaft, a slidable gear thereon nor-
mally meshing with the annular gear, another
oear on the side shaft normally meshing with
the clutching-gear, a shift-rod, an arm mount-
od on the shift-rod, and means for shifting
said rod and through the medium of saidarm
moving said slidable gear out of engagement
with said annular gear, and a yoke carried by
the shift-rod engaging said clutching-gear,
and means for sliding said shift-rod embrac-
ing a stem, an arm on said stem flexibly con-
nected to saild shift-rod, another arm on sald
stem substantially at right angles to said first
arm, a hand-lever pivoted to the vehicle-
frame, and a connection from said hand-lever
to said second-named arm.

50. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, a differential gear
attached to the double shaft, an annular gear
on the jacket of the differential gear, a clutch-
ino-gear slidably mounted on one member of
the double shaft, a side shaft, a slidable gear
thereon normally meshing with the annular
ocar, another. gear on the side shatt meshing
with said elutching-gear, a shift-rod slidably
mounted on means carried by said-vehicle,
means carried by said shift-rod for first mov-
ing said clutching-gear out of mesh with 1ts
Jdescribed associated gear and at the same time
moving said slidable gear on the side shaft
out of mesh with the annular gear and then
moving-said clutching-gear 1nto engagement
with the end of the differential gear, the means
for sliding said shift-rod embracing a stem,
an arm on said stem flexibly connected to said
shift-rod, another arm on said stem substan-
tially at right angles to said tirst arm, a. hand-
lever pivoted to the vehicle-frame, and a con-
nection from said hand-lever to said-second-
named arm.

'51. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, a differential gear
attached to the double shaft, an annular gear
on the jacket of the differential gear, a clutch-
ing-gear slidably mounted on one member of
the double shaft, a side shaft, a slidable gear
thereon normally meshing with the annular
gear, another gear on the side shaft meshing
with said clutching-gear, a shift-rod slidably
mounted on means carried by said venicle,
means carried by said shift-rod for first mov-
ino said clutching - gear out of mesh with its

described associated gear and at the same time

moving said slidable gear on the side shaft
out of mesh with the annular gear and.then
moving said ‘clutching-gear into engagement
with the end of the differential gear, and means

for automatically. restoring the slidable gear

on the side shaft to its normal engagement
with the annular gear, the means for shding

| said shift-rod embracing a stem, an arm on
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another arm on said stem substantially at right
angles to said first arm, a hand-lever pivoted
to the vehicle-frame, and a connection from
sald hand-lever to said second-named arm.
92. In a motor-vehicle in combination with
the running-gears, mearis for driving the same
embracing a gear-case mounted on the vehicle,
a double shaft passing through said case. a

side shaft mounted in said case, a differential
gear mounted on said double shaft, ashift-rod

slidably mounted in said gear - case, an annu-
lar gear on the differential-gear Jacket, a gear
splined on the side shaft normally meshing
with the annular gear, a spring interposed
between said splined gear and sald gear-case,
an arm adjustably attached to the shift - rod,
one end of said arm lying near said splined
gear, a clutching-gear splined on one member
of the double shaft, another gear on the side
shaft meshing with said clutching - gear, a
yoke adjustably attached to said shift - rod,
sald clutching - gear being provided with a
grooved collar, which is engaged by said
yoke, the means for sliding said shitt-rod
embracing a stem, an arm on said sterm flexi-
bly connected to said shift-rod, another arm
on said stem substantially at right angles to
said first arm, a hand-lever pivoted to the
vehicle - frame, and a connection from said

hand-lever to said second-named-arm.

3. In a-motor-vehicle in combination with

“the running-gear, means for driving the same

embracing a gear-case mounted on the vehi-

cle, a double shaft passing through said case,

a.side shaft mounted in said case, a differen-
tial gear mounted on said double shaft, a shift-
rod slidably mounted in said gear-case, an an-
nular gear on the differential-gear jacket. a
gear splined on the side normally meshing
with the annular gear, a spring interposed be-
tween satd splined gear and said gear-case, an
arm adjustably attached to the shift-rod, one
end of said arm lying near said splined gear,
a clutching-gear on one member of the double

shaft, another gear on the side shaft meshing

with said clutching-gear, a yoke acdjustably
aftached to said shift-rod, said clutching-gear
being provided with a grooved collar, which
18 engaged by said yoke, the means for slid-
Ing said shift-rod embracing a stem, an arm
on said stem flexibly connected to said shift-
rod, another arm on sald stem substantially
at right angles to said first arm, a hand-lever

pivoted to the vehicle-frame, and a connec-

tion from said hand-lever to sald second-
named arm. , _

- 54. In a motor-vehicle in combination with
the running-gear, means for driving the same
embracing a double shaft, a gear-case. a dif-
ferential gear mounted on the double shaft
within said gear-case, a clutch on the end of
the differential gear, a clutching-gear slidably
mounted on one member of the double shaft

movable inte engagement with the cluteh on
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‘the end of the differential-gear jacket, an an-

nular gear on the jacket of the differential
gear, a gear splined on the side shaft and nor-
mally meshing with the annular gear, an arm
being provided with an eye in which the side

‘shaft is free to revolve, the end of said arm

being near said gear which meshes with said
annular gear, a yoke mounted on the shift-
rod, a grooved collar carried by a cluteching-
gear and engaging said yoke. the means for
sliding said shift-rod embracing a stem, an
arm on -said stem flexibly connected to said
shift-rod, another arm on said stem substan-
tially at right angles to said first arm, a hand-
lever pivoted to the vehicle-frame, and a con-
nection from said hand-lever to said second-
named means. | |

55. In a motor-vehicle in combination with

the running-geur. means for d riving the same

embracing a double shaft, a gear-case, a dif-
ferential gear mounted on the double shaft
within said gear-case, a clutch on the end of
the differential gear, a clutching - gear slid-
ably mounted on one member of the double
shaft movable into engagement with the
clutch on the end of the differential - gear
Jacket, an annular gear on the jacket of the
differential gear, a gear splined on the side
shaft and normally meshing with the annular
gear, an arm being provided with an eye in

which the side shaft is free to revolve, the
end of said arm being near said gear which

meshes with said annular gear, a yoke mount-
ed on the shift-rod, a grooved collar carried
by a clutching-gear and engaging said yoke,
an idler-gear mounted inside the gear-case, a
third gear on the side shaft meshing with sald
1dler-gear, and means for shifting said shift-
rod and moving said clutching-gcear into mesh
with said idler-gear, the means for shiding said
shift-rod embracing a stem, an arm on said
stem flexibly connected to said shift-rod, an-
other arm on said stem substantially at right-
angles to said first arm, a hand-lever pivoted
to the vehicle-frame, and a connection from
sald hand-lever to said second-named arm.
56. In a motor-vehicle in combination with
the running-gear, means for d riving the same

embracing a gear-case, a double shaft, a dif-.

terential gear attached to the double shaft, an
annular gear on the jacket of the differential
gear, internal teeth in the end of the jacket
of the differential gear, a clutehing - gear

splined on one member of the double shaft, a

gear splined on the side shaft and meshing
with the annular gear, a second gear on the

side shaft, a third gear on the side shaft, an

1dler-gear on the gear-case meshing with said

third gear, the piteh diameter of said firstside-

shaft gear being less than the pitch diameter
of the second side-shaft gear and. the pitch
diameter of the clutching-gear being less than
the pitch diameter of the second side-shaft
gear, a shift-rod slidably mounted on said

gear-case and means carried by said shift-rod
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with the internal teeth of the differential gear,
or into engagement with the second shatt-
gear, or into engagement with the 1dler-gear,
the means for sliding said shift-rod embracing
a stem, an arm on said stem flexibly connect-
ed-to said shift-rod, another arm on sald stem
substantially at right angles to said first arm,
a hand-lever pivoted to the vehicle-frame, and
a connection from said hand-lever to said sec-
ond-named arm.

57 In a motor-vehicle in combination with

the running-gear, means for driving the same
embracing a gear-case, a double shatt, a dif-
ferential gearattached to the double shatt, an

annular gear on the jacket of the differential
gear, internal teeth in the end of the jacket
of the differential gear, a cluteching - gear
splined on one member of the double shatt, a
gear splined on the side shaft and meshing

with the-annular gear, a second gear on the
side shaft, a third gear on the side shaft, an;
idler-gear on the gear-case meshing with said
third gear, the pitch diameter of said first side-

shaft-gear being less than the pitch diameter
of the second side=shaft-gear and the piteh

diameter of the clutching-gear beingless than_

the pitch diameter of the second side-shaft
oear, a shift - rod slidably mounted on said

gear-case, and means carried by said shift-rod

for shifting said clutch-gear into engagement
with the internal teeth of the differential gear,
or into engagement with the second shatt-
oear, or into engagement with the idler-gear,
and means for first shifting said clutching-

gear out of engagement with said second side-

shaft gear and at the same time shitting sald

first side-shaft gear out of engagement with

said annular gear then shifting said cluteh-
ing-gear in theinternal teeth of the differen-
tial gear, the means for sliding said shift-rod
embracing a stem, an arm on said stem flexi-

bly connected to said shift-rod, another arm
on said stem substantially at right angles to:

said first arm. @ hand:lever pivoted to the ve-
hicle-frame, and a connection from-said hand-
lever to said second-named arm.

58. In a motor-vehicle in combination with
the running-gear, means for driving-the same

embracing a double shaft, a differential gear
attached to the double shaft, a clatch on the
differential gear, a clutching - gear slidably
mounted on one-member of the double shaft,
a side shaft mounted parallel with the double
shaft, an annular gear on the differential gear,

a first gear splined on the side shaft meshing

with the annular gear, a second gear-on the
side shaft, an idler-gear, a third gear on the
side shaft meshing with the idler-gear, said
clutching-gear
collar, a shift-rod, an arm adjustably attached

to the shift-rod for operating said first side-

shaft gear, and a yoke adjustably mounted on

the shift-rod and engaging the grooved collar,
the means for sliding said shift-rod embracing

being provided with a grooved
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5, stem. an armon said stem flexibly connected
to said shift-rod, another arm on sald stem
substantially at right angles to said: first arm,
a hand-lever pivoted to the vehicle-frame, and
a connection from said hand-lever to said sec-
ond-named arm.

59. In a motor-vehicle, in combination with -

the running-gear, means for driving the same
embracing a double shaft, a hollow shaft
mounted on one member of said double shatt,
o double clutch mounted: on said hollow shaftt,
a differential gear on said double shaft but
unconnected with the said hollow shaft, means
for locking said differential gear with said hol-
low shaft, gearing:intermediate of the hollow
shatft and differential gear, means for throw-
ing said gear into operation when the direct
connection
hollow shaft is broken, means for operating
said cluteh embracing a hand-lever, a shatt
carried by said hand-lever, a connection from
the shaft to said clutch, means for operating
the differential - gear clatch and associated
oearing embracing another hand-lever, a hol-
low shattcarrying said hand-lever, said hollow
shaftinelosine the shaft which carries the first-

‘named’ hand-lever and being m ounted ina lug

on the vehicle and a connection from said-hol-
low shaft to the differential-gear clutch-and
its assoclated gear. | -

60. In amotor-vehicle in combination,means
for propelling the same -embracing a-palr of
hand-levers, ashaft carrying one of said hand-
levers, ahollow shaft carrying the other hand-
lever, both of said shaftsbeing provided with
arms, a pair of stems pivoted to:the:vehicle-
frame, both of said stems being provided with
arms, a link connecting the arm of one stem
with the arm of one shaft, another link con-
necting the arm of the other stem with the
arm of the other shaft, operating-arms carriled
by said stems, a-double cluteh connected with
one of said operating-arms, and.a differential
aear and its associated cl utchand gearing con-
nected with the other operating-arm.

61. In a motor-vehicle, in combination with
the running-gear, means for driving the same
embracing a double shaft, a hollow shaft
mounted on one-member of said double shaft,
a double cluteh mounted on-said hollow shaft,
2 differential gear on said double shatt but un-
connected with the said hollow:shaft, means

for locking said differential gear with said

hollow shaft, gearing intermediate of the hol-

low shaft and differential gear, means for

throwing said gear into operation when the
direct connection between the differential gear

and hollow shaft is broken, means for operat-

ing- said clutch embracing a hand-lever, ashatt
carried by said hand-lever, a connection from
the shaft to said clutch, means for operating

the differential - gear clutch and associated

gearing embracing another hand-lever, a-hol-

Tow shaft carrying said hand-lever, said hollow

shaftinclosing the shatt which carries the first-

between the differential gear and
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named hand-lever and being mounted in a lug
on the vehicle and a connection from said hol-
low shaft to the differential-gear clutch and
1ts associated gear, the means for sliding said
‘shift-rod embracing a stem, an arm on said
stem flexibly connected to said shift-rod, an-
other arm on said stem substantially at right
angles to said first arm, a hand-lever pivoted
to the vehicle-frame, and a connection from
sald hand-lever to said second-named arm:. -
62. Inamotor-vehicle in combination. means
for propelling the same embracing a pair of
hand-levers, a shaft carrying one of said hand-
levers, a hollow shaft carrying the other hand-
lever, both of said shafts being provided with
arms, a palr of stems pivoted to the vehicle-
frame, both of said stems being provided with
arms, a link connecting the arm of one stem
with the arm of one shaft, another link con-
necting the arm of the other stem with the
arm of the other shaft, operating-arms carried
by said stems, a double clutch connected with
one of sald operating-arms, and a differential
gear and its associated clutch and gearing con-
nected with the other operating-arm,the means
for sliding said shift-rod embracing a stem, an
arm on sald stem flexibly connected to said
shift-rod, another arm on sald stem substan-
tially at right angles to said first arm, a hand-
lever pivoted to the vehicle-frame, and a con-

nection from said hand-lever to sald second=

named arm. T
- 63..In a motor-vehicle, in combination with
the sprockets carried by the rear wheels, an
intermediate double shaft carried by the frame
of the vehicle, a sprocket carried by each mem-
ber of -the double shaft connecting the inter-
mediate sprockets and rear sprockets, a hol-
low shaft mounted on one member of the dou-
ble shaft, bushings between the hollow shaft
and said member, said hollow shaft near one

>nd being provided with shoulders, a pair of

sprockets abutting against opposite shoulders

ind rotatably mounted onthe hollow shatt,each
ot sald sprockets being provided with internal
lutching: teeth, a collar mounted on the hol-
ow shaft and retaining one of said sprockets,
Lclutch mounted onsaid hollow shaft between
ald sprockets comprising a spider provided

vith a toothed rim, a sleeve slidably mounted

n the hollow shaft, said hollow shaft being
rovided with a plurality of longitudinal
rrooved arms connecting said sleeve and spi-
ler, and lying in said groove, means for shift-
ng said clutch into engagement with the in-
ernal teeth of either of said sprockets, driv-
ng-sprockets of unequal size mounted on the
procket-shaft and chains connecting each of
ald driving-sprockets with each of said cluteh-
prockets. |

64. In a motor-vehicle, in combination with
he sprockets carried by the rear wheels, an
itermediate double shaft carried by the frame
f the vehicle, a sprocket carried by each

rember of the double shaft connecting the in- |
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termediate sprockets and rear sprockets, a

hollow shaft mounted on one member of the
double shaft, bushings between the hollow

shatt and said member, said hollow shaft near

one end being provided with shoulders, a pair
of sprockets-abutting against opposite shoul-
ders and rotatably mounted on the hollow
shaft, each of said sprockets being provided
with internal clutching-teeth, a collar mount-
ed on the hollow shaft and retalning one of
said sprockets, a clutch mounted on said hol-
low shaft between said sprockets comprising
a spider provided with a toothed rim, a sleeve
slidably mounted on the hollow shaft, said

hollow shaft being provided with plurality.
of longitudinal grooved arms connecting said

sleeve and spider, and lying in said groove,
means for shifting said clutch into engage-

‘ment with the internal teeth of sald sprockets,
“driving-sprockets of unequal size mounted on

the sprocket-shaft and chains connecting each
of sald driving-sprockets with each of said
clutch-sprockets, and a pair.of brake-drums

‘mounted on each member of the double shaft,
friction - bands encircling each brake- drum,

and means for tightening said brake-bands.
65. In a motor-vehicle in combination, an
Intermediate double shaft, a hollow shaft

‘nounted on one member of the double shaft,

a differential gear mounted on the other mem-
ber of the double shaft and means for locking
sald differential gear with said hollow shaft,.

Intermediate gearing from the differential gear

to the hollow shaft.

66. In a motor-vehicle, in combination, an
intermediate double shaft, a hollow shaft, a
differential gear mounted on the other mem-
ber of the hollow shaft, gearing intermediate
ot the hollow shaft and said differential oear,
a clutch on the differential gear, a combined

clutch and gear on the hollow shaft movable

into mesh with said clutch or into mesh with
said gearing, and means for shifting said com-
bined clutch and gear.

67. In a motor-vehicle, in combination, an
intermediate double shaft, a differential gear

on the other member of the double shaft, gear-
ing intermediate of the hollow shaft and said
differential gear, an idler-gear in mesh with
sald intermediate gear. a combined cluteh and
gear splined on the hollow shaft, and means

for moving said combined clutch and gear
“Into engagement with either the cluteh on the

differential gear, the intermediate gearing, or

the reversing-gear.

68. In a motor-vehicle in combination, an
intermediate double shaft, a differential gear
mounted on one member of the double shaft,

gearing intermediate of the differential gear

and hollow shaft, an idler reversing - gear
meshing with the intermediate gear, a clutch
comprising internal teeth in the end of the
differential-gear jacket, a combined cluteh and
gear splined on the hollow shaft, a shift-rod,
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means carried by the shift-red for sliding sald

combined clutch and gear into engagement

with the clutch in the differential gear, into
engagement with the intermediate gearing or
into engagement with the reversing-gear,

and means carried by the shift-rod for sliding
one member of the intermediate gear out of

engagement with the differential gear.

69. In a motor-vehicle in combination, an
intermediate double shaft, a differential gear
mounted on one member of the double shatt.
gearing intermediate of the differential gear

and hollow shaft, an idler reversing - gear

meshing with the intermediate gear, a cluteh
comprising internal teeth in the end of the

differential - gear jacket, a combined clutch.

and gear splined on the hollow shatt, a shift-
rod, means carried by the shift-rod for slid-
ing said combined clutch and gear into en-
oagement with the clatch in the differential
oeur, into engagement with the intermediate
oearing or into engagement with the revers-
ing-gear, and means carried by the shift-rod
for sliding one member of the intermediate
gear out of engagement with the differential
gear, said last two means consisting of ashift-
rod, a yoke mounted on the shift-rod and en-
oaging with said combined cluteh and gear
and an arm carried by the shift-rod and en-
oaging one member of the intermediate gear.

70. In a motor-vehicle in combination, an

sntermediate double shaft, a differential gear

mounted on one member of the double shatt,
cearing intermediate of the differential gear
and hollow shaft, an idler reversing - gear
meshing with the intermediate gear, a clutch
comprising internal teeth in the end of the
differential - gear jacket, a combined clutch
and gear splined on the hollow shaft, a shift-
rod, means carried by the shift-rod for slid-
ing said combined clutch and gear into en-
oagement with the clutch in the differential
oear, into engagement with the intermediate
oearing, or into engagement with the revers-
ing-gear, and means carried by the shift-rod
tor sliding one member of the intermediate
gear out of engagement with the differential
oear, said last two means consisting of a shift-
rod, a4 yoke mounted on the shift-rod and en-
oaoing with said combined clutch and- gear

and an arm carried by the shift-rod and en-

oaging onemember of the intermediate gear,
a pivoted hand -lever and connections from
the hand-lever to said shift-rod.

71. In a motor-vehicle in combination, an
intermediate double shaft, a differential gear
mounted on one member of the double shaft,
cearing intermediate of the differential gear
and hollow shaft, an idler reversing -gear
meshing with the intermediate gear, a cluteh
comprising internal teeth in the end of the
differential - gear jacket, a combined clutch
and gear splined on the hollow shatt, a shift-
rod, means carried by the shift-rod for slid-

ing said combined clutch and gear into en- !
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oagement with the clutch in the differential
oear, into engagement with the intermediate
gearing, or into engagement with the revers-
ing-gear, and means carried by the shift-rod
for sliding one member of the intermediate
oear out of engagement with the differential
gear, said last two means consisting of a shift-
rod, a yoke mounted on the shift-rod and en-
oaging with said combined clutch and gear
and an arm carried by the shift-rod and en-
oaging one memberof the intermediate gear,
a pivoted hand-lever and connections” from
the hand-lever to. said shift-rod, and means
for holding said hand-lever in various POSI-
tions.

79. In a motor-vehicle in combination, an.
‘ntermediate double shaft, a differential gear
mounted on one member of the double shatt,
oearing intermediate of the differential gear
and hollow shaft, an idler reversing - gear
meshing with the intermediate gear, a clutch
comprising internal teeth in the end of the dif-
terential-cear jacket, a combined clutch and
oear splined on the hollow shaft, a shift-rod,
means carried by the shift -rod for sliding
said combined clutch and gear into engage-
ment with the cluteh in the differential gear,
into engagement with the intermediate gear-
ing, or into engagement with the reversing-
oear, and means carried by the shift-rod for

‘sliding one member ot the intermediate gear

out of engagement with the differential gear,
said last two means consisting of a shift-rod,
a yoke mounted on the shift-rod and engag-
ino with said combined clutch and gear and
an arm carried by the shift-rod and -engag-
ing one member of the intermediate. gear,
a plurality of double sprockets, each pro-
vided with clutches loosely mounted on the
hollow shaft. a clutch between saidsprockets
splined on the hollow shatt, and means for
shifting said eclutch into engagement with
cither. of said sprockets. |

73 Tn a motor-vehicle in combination, an
sntermediate double shaft, a differential gear
mounted on one member of the double shatt,
gearing intermediate of the differential gear
and hollow shaft, anidler reversing-gear mesh-
ing with the intermediate gear, a clutch com-
prising internal teeth in the end of the difier-
ential-gear jacket, a combined clutch and gear
splined on the hollow shatt, a shift-rod, means
carried by the shift-rod for sliding said com-
hined clutch and gear into engagement with
the clutch in the differential gear, into en:
oagement with the intermediate gearing, Ol
into engagement with the reversing-gear, anc
means carried by the shift-rod for sliding one
member of the intermediate gear out of en
oagement with the differential gear, sald las
fwo means consisting of a shift-rod, a yoke
mounted on the shift-rod and engaging witl
said combined clutch and gear and an arn
carried by the shift-rod and engaging on
member of the intermediate geéar, a plural
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ity of double sprockets, each provided with
clutches loosely mounted on the hollow shaft,

a clutch between said sprockets splined on the

hollow shaft, and means for shifting said clutch
into engagement with either of S&ld sprocket-
clutches said means embracing a pivoted hand-
lever and connections therefrom to the clutch
between said sprockets.

74. In a motor-vehicle in combination, an
intermediate double shaft, a differential gear
mounted on one member of the double shaft
gearing intermediate of the differential gear
and hol]ow shaft, anidler reversing-gear mesh-
1ng with the mtermedlate oear, a clutch com-
prising internal teeth in the ond of the differ-
ential-gear jacket, a combined clutch and gear

splmed on the hollow shaft, a shift-rod, means

carried by the shift-rod for sliding saad com-
bined clutch and gear into en@dﬂ'ement with
the clutch in the chﬁerentla,] gear, into engage-
ment with the mtermedlate gearing, or into
engagement with the reversing-gear, and
means carrled by the shift-rod for slldmo' one

member of the intermediate gear out oi en-

oagement with the d1ﬁerentlal oear, said last

two means consisting of a shift- rod a yoke

mounted on the shlft rod and engaging w1th___

sa,ld combined clutch and gear and an-arm car-

ber of the intermediate Uear a plurahty of
double sprockets, each promded with clutches
loosely mounted on the hollow shaft, a clutch
between said sprockets splined on the hollow
shaft, and means for shifting said clutch into

enwawement with either of sald sprocket-
clutches, and means embracmfr a plvoted hand-

17

le V.er and connections therefrom to the clutch

between said sprockets, and means for hold-

ing sald hand-lever in a desired position.

75. In a motor-vehicle in combination, an
intermediate double shaft, a hollow shaft
mounted on one member of the double shaft,

a differential gear mounted on the other mem-
ber of  the double shaft, a reducing-gear in-

termediate of the hollow shaft and said diff er-
ential gear, one member of the reducing-gear
being movable into and out of engagement
with the differential gear, a combmed clutch
and gear splined on said hollow shaft, a pair

of cluteh-sprockets loosely mounted on the

hollow shaft, a clutch splined on the hollow
shaft between said clutch-sprockets, a pair of
pivoted hand-levers, a pair of bell-crank le-
vers, each bell- crank lever being connected to
its hand- lever, one of said bell-crank levers
being connected with the clutch which is be-
tween the clutch-sprockets, a shift-rod engag-
ing sald combined clutch and gear, an arm car-
ried by sald shift-rod engaging the movable
member of the redu01n0*—0"ear, and the other

of sald bell-crank levers bemcr connected to
sald shift-rod. .

Intestimony i;irhereof I have signed my name
to this specification, in the presence of two sub-
scribing witnesses, at Toledo, in the county of
Tucas and State of Ohio, thls 14th day of

March, 1903.

ROSS M. G. PHILLIPS.

Witnesses:
Percy H. Howng,
EeBErT H. VAN WEY.
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