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UNITED STATES

PATENT OFFICE
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VARIABLE~SPEED GEARING.

No. 803,701.

Specification of Letters Patent.

Patented Nov.' 7, 1905,

Application filed February 12,1902, Serial No, 93,7609,

To aitl whom it may concern:

Be 1t known that I, LitanprE Miay, civil
engineer, of 3 Rue Fournial, city of Paris, Re-
public of France, (same being his post-office
address,) have invented new and useful Im-
provements in and Connected with Variable-
Speed (zearing, which improvements are fully
set forth in the following speelﬁeamon

The object of this invention is to enable all
the operations connected with motor road-ve-
hicles—that is to say, the starting, slacken-

ng, stopping, and backing and the change
tfrom a given rate of speed to a slower rate—to

be performed by means of a single working

lever or hand-wheel, which is eubstentle}lv
the steering-lever, the changes in the rate of

speed, whether fmm a fast to a slower rate,
or inversely, being, moreover, eutometlee]ly'

promoted by the differences in the resistances
encountered by the vehicle when left to itself.
This object 1s effected by means of a collec-
tion of mechanical devices, two couplings or
connecting-gears, one for starting, the other

for backing, being actuated progressively

and successively bV conical spindles when the
steering-wheel, which slides in its support-
ing-lever., 1S pushed forward or pulled back-
ward, a series of gearings actuated by the
projections of an indented spindle and corre-
sponding to the different rates of speed being
likewise operated in order to effect the tran-
sition from a high to a lower speed by pull-
mo' back the steermfr-wheel and forthe change

from a low to a hwher speed, according to
the variable resistance offered by the Ground -

by an auxiliary regulator for the motor., the
action of which can always be nullified bv the
action of the directing hand-wheel. In Fig-
ures 1 to 13 of the accompanying drewmﬂ‘e
this collection of devices is shown as apphed
to a motor road-vehicle.

Fig. 11sa general view of the vehicle shown
dmo*ra,mma,tlea,lly and in elevation; Fig. 2,
a general plan view of the mechanism with
section through the axis of the coapling-boxes
and couplm&r-eleew es. FKig. 3 1s a side eleva-
tion of the box at the end of the indented
spindle which actuates the spindle by which
alterations of speed are effected. Fig. 4 is a
section along the line I I in Fig. 2 talken
transversely ot the indented spmdle end the

slide-carriage that slides over it; Fig. 5. a

vertical section of the same box throuﬂ‘h I:he
ax1s of the indented spindle. Fig. 6 is a hori-

zontal section of the same llkemse through
FKig. 7 1s a horizontal * section

the axis.

» mentioned.

through the axis of the auvxiliary regulator
with plan of the box containing the indented
spindle. Fig. 8 is a plan of the cam-shaft
wnich actuates the spindles actuating the
couplings by which the starting and beekmcr
are effected. Fig. 9 is a side elevation of
this shaft with the larger cam. Figs. 10 and
11 illustrate one of the couplings in vertical
and transverse section and in horizontal sec-
tion. IKigs. 12 and 13 show the arrangement
by which the driver’s hand-wheel actuates the

indented spindle through which the changes

of speed are effected.

The motion of the shaft of the motor 1 is
lsrensmitted to the hollow shatt 2 by the tooth-
wheels 3, 4, and 5, the last-mentioned wheel
forming part with the coupling-box 6 for the
starting, the sleeve 7 of which, keyed to the
shaft 2, 1s put into connection with the box
when the symmetrical pins 8, which press
against the coupling-spring 9, are removed by
the projection 10 of a spindle 11, placed with-
in the shaft 2 and actuated as explained later
on. The shaft 2, which in this case receives
the motion of the motor, has keyed to it a se-
ries of sleeve-couplings 12, 13, 14, and 15,
which are only put into gear with the boxes
20 21 22 23 by the springs 16, 17, 18, and 19
(which surround them) when the Ssrmmetucel
pins 26 26 27 27 or the pins 28 28 29 29, some
of which are omitted for the sake ot cleernees,
are forced outward by the conical projection
24 or25. These cones are made integral with
a spindle 30, capable of longitudinal displace-
ment within the hollow shaft 2 and under the
influence of mechanism described farther on.

The coupling-boxes20 21 22 23 are loose on
their respective sleevesas long as the corre-
sponding cones of the Spmdle 30 have not

| brought, through the pins 2829, the springs

of these sleeves against the insides of the last,
Eeeh of these boxes forms part
with a pinion having straight teeth.:
pinions 31 32 33 34, whether rotating or sta-
fionary, are constantly in engagement, re-
spectively, with the wheels 35 36 37 38, keyed

to a shaft 39, parallel with the shatt2. These

wheels effect the alterationsof speed,and their
diameters, like those of the pinions with which
they engage, are so arranged that the actuat-
ing of the wheel 35 by the motor produces the
lowest rate of speed, of the wheel 36 a higher,
of the wheel 37 astill higher, and of the wheel
38 the maximum rate of speed. Thespeed of
rotation thus imparted to the shatt 39 by one
of the pinions is transmitted by a sprocket-

These
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chain running over a driving-wheel 40 to a

1n the drawings) and arranged on the back
axle. Finally, the sleeve 411s loosely mount-
ed on the shaft 39 and forms part with a coup-
ling-box 492, which 1s made integrally with a
soothed wheel 43, actuated, through the me-
dium of an 1dle pinion 44, which serves as re-
versing - gear, by a pinion 45, keyed to the
sleeve, which forms an extensionof the coup-
ling-box 6 for the starting. The coupling-
sleeve 46, keyed to the shaft 39, is only actu-
ated by the box 42, as in the previous cases,
when the cone 47 of the spindle 48 comes be-
tween the pins49 49, which then cause the ex-
pansion of the spring 50.

From the foregoing and observing that, in

the case of Fig. 2, the position of the spindle

30 1s that corresponding to the highest rate of
speed, 1t will be understood that as long as
the cone 10 remains between the pins of the
coupling for the starting the motion of the
motor will be transmitted to the shaft 2 and
to the coupling-sleeves keyed to that shaft
and thatif the spindle 30 be pushed tar enough
in the direction of the arrow by any means

whatever the cone 25 will remove from the

highest-speed coupling and enter the coupling
14 for the third rateof speed. 1f the spindle
be pushed farther, the cone 25 will effect an
uncouphing of the gearing for the third rate
of speed, while the cone 24 will effect the
coupling of that for the second rate of speed.
If the pushing be still continued, the cone 24
will disconnect the coupling for the second
rate of speed and connect that for the lowest
rate of speed. It will likewise be understood
that if by any arrangement whatever the cone

- 10of thespindle 11 be removed from the start-

ine-coupling and at the same time the spindle
48 and 1ts cone 47 are inserted in the revers-
ing-coupling the shaft 2 will be stopped, the
motion of the motor being directly trans-
mitted, but in the reverse direction, to the
shaft 39 by the box 6 and the gearings 45 44
43, the effect of which will be to back the ve-
hicle. T'hus 1t now remalns to describe the
arrangement which acts antomatically on the
spindle 30 so as to produce the effects justre-

ferred to, after which the arrangement for
acting simultaneously on the spindles 11 and.
48 will be described, and

finally the manner
1n which these two arrangements are connect-
ed with the driver’s hand-wheel will be de-
seribed.

The mechanism for acting automatically on

the spindle 30 under the action of a special

regulator 1is illustrated in Kig. 7 on a larger
scale than 1n Fig. 2. As will be seen from
these figures, the shatt 51 of the motor actu-
ates aspu:ial regulator consisting of the hodies
52 52", which h.:u ) consmnttendencv uncler
the mﬂuence of centrifugal force to Compress
the springs 53 53" more or less in movi

differential gearing of any kind (not shown

oscillates ar ounrl the t

ng to
a oreater or lesser distance from the axis of.
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rotation of the shaft 51. The motion of these
bodies induces an oscillation of the square le-
vers 54 54', which according to the particular
case cause the loosely-mounted sleeve 55 to
slide outward or inward on the shaft 51, as
also the collar 56, to which the lever 57, which
ixed axis 58, 1s attached

The other end of the lever 57 a,ctuates the rod
59 longitudinally, and so causes an oscillation
of the lever 60, which 1s keyed to the vertical
shatt 61, Fig. 4, and consequently of the two
counter-levers 62 62', mounted at an angle of
one hundred and eighty degrees on the same
shatt 61.

It should be observed that the lever 59 can
slide freely in the shoulder-abutment 60’ of
the lever 60. The oscillations of this lever
are consequently caused by the compression or
expansion of the springs 59’ 59", confined, re-
spectively, between the ends of the lever and
the abutment. The object of this arrange-
ment 15 to render the action of the regulator
easier and in certaln cases, as will be ex-

plained later on, to enable the lever to be in-.

fluenced dir ectly w1thoutderan¢mu the reou-
lator.

At the end of each of the counter-levers 62
62" is a boss 63 63’, which acts on a cylin-
drical slide 64 64’, that enters an opening 65
65" 1n the box 66, containing the indented

spindle 67, which forms an extension of and

1s attached to the spindle 30, which effects the
changes of speed.

70

75

380

QO

95

A spring 68, (or 68',) situated in a recess be-

tween the sides of the opening 65 and the
slide 64, constantly acts in opposition to the
movement of the slide in entering the box.
‘When the lever 60 oscillates in either direc-
tion under the action of the regulator, the
slide 64 or 64" comes with 1ts end in the path
of a sliding piece 69, (or 69’,) moving in and
carried by a sleeve 70, which 1s reciprocated
o¢n the indented rod 67 by the connecting-

‘rods 7171, actuated by the fork 72 by means

of a device that will be described later on.

The sliding pieces 6969’ (the one, 69, shown
partly in section, the other, 69’, in elevation,
in Fig. 5) carry pins 73 73’, which are pressed
yy springs 74 74", (the latter not shown,) con-
fined between these pinsand the sides of their
lodgments in the sliding pieces, against the
pawls 75 75, capable of swinging around axes
76 76", held by their ends in the sleeve 70,
which consequently carries them along in its
regular reciprocating motion.

It follows that the pins 78 78, usually re-
ciprocating with the slide-carriages 69 69’ by
the motion of the sleeve, can, nevertheless,
be displaced on the pawls, which constantly
take part in the motion of this sleeve when
the slide 64 or the slide 64', entering, as has
been stated. into the box 66 under the action
of the regulator, stops the carriage 69 or 69’ a
little before the end of its forward course,
which 1s no longer carried along by the sleeve,
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but slides on 1t freely up to the end of the for- %

ward half-oscillation, being, however, carried
back with 1t, there being no hindrance in this
direction during the return half-oscillation.

The effect of this displacement 1s that when

the pin In consequence of its stopping thus
passes over the nose or projection of the cor-
responding paw!l this projection 77 or 77" is
forced into one of the upper notches 78 79
80 or lower notches 78 79 80". When, on the
contrary, the slide-carriage not having been
displaced, the pin acts on the back part of the
pawl, the nose of the said pawl remains raised
and the pawl shides over the indented spindle
without displacing it. As shown in Fig. 5,
these notches are arranged in such a manner
that when the pawl 75 acts the rod 67 1s pushed
in the direction of the arrow 7, and when the
lower pawl 75" acts under the influence of the
lower slide the rod 67 is pushed in the direc-
tion of the arrow #’'. | |

The motion connected with the entrance or
withdrawal of the rod 67 1s communicated to
the spindle 30 for changing the speed. This

‘spindle, in fact, forms an extension of the rod

67, to the end of which it is attached by a con-

necting arrangement 81 of any kind which

will allow of its rotating on its own axis
while controlled by the rod 67, which, as will
be seen, cannot be displaced except in the di-
rection of its axis. o |

As to the oscillating motion of the sleeve
70, 1t 1s effected by means of the following
arrangement: Theintermediateshaft 82, which
carries the tooth-wheel 4, is extended by an
endlessscrew 83, which actuatesa tooth-wheel

84, mounted on a shaft 85, carrying at one of
- 1ts ends a plate 86, which it rotates.

To this
plate a rod 87 is attached, which, by means of

the lever 88, shaft 89, and forked counter-

- lever 72, imparts to the sleeve 70 the recipro-

45

55

6¢

05

cating motion mentioned above through the
medium of the connecting-rods 71. 1t will
be seen that the speed of this motion, which
lasts as long as the motor is acting, depends
entirely upon the speed of the intermediate
shaft 82, which in turn depends upon that of
motor 1.

From what 1s stated above and by refer-
ring to Figs. 2, 5, and 7 the effect on the spin-
dle 380 of the automatic action which produces
the change of speed necessitated by the vari-
atlons in the resistances encountered by the
vehicle will be understood. Supposing, in
fact, that the vehicle, which 1s moving, has
just taken up the first rate of speed (this is
the case in Fig. 5) and an equilibrium has
been established between the resistance of
the ground and the power of the motor, this
state of things implies the putting of the
couplings 12 20 into action and the insertion
of the cone 24 between the pins of this coup-

ling, the notech 80" is at the height of the
starting-point for the pawl 75'. which does
not act on it, the lever 60 having its normal |

3

position perpendicularly to the axis of the in-
dented rod. If at this moment the vehicle
should be traveling downhill or for any reason
the resistance should be diminished, the speed
of the motor will increase, the radial bodies
52 52" will move away from the axis of rota-
tion, and the lever 60, as previously explained,
will ineline in the direction of the arrow,
Fig. 7. The lower slide 64" engages in the
box 66, stops, at the end of the second for-
ward oscillation, the slide-carriage 69’ and its
pin 73, which, passing from the back part of
the vawl 75" to the front part 77, forces it
during the return half - oscillation into the
notch 80'. The indented rod and the spindle

30 are consequently carried in the direction

of the arrow /' to the extent represented by
a halt-oscillation. The cone 24 of the spin-
dle, carried along to an equivalent extent in
the same direction, disconnects the slow-rate
coupling and connects the third-speed coup-
ling. (The distance between the indenta-
tions, always shorter than the stroke of the
sleeve 70, is so calculated that the advance of
the pawl to the extent of one notch corre-
sponds to the engagement of one of the cones
24 25 1n a higher-rate-speed coupling.) If
this Increase of speed is sufficient for reés-
tablishing the equilibrium between the power
and the resistance, the regulator will return
to 1ts normal position, returning the lever 60,

the slide 64" will be withdrawn from the path

of theslide-carriage, which has been brought
back to itsnormal position by striking against
the bottom of the box 66 at the end of the
last return oscillation, will have replaced the
pin 73" on the back part of the pawl 75’, and
consequently will raise this pawl. The third-
rate-of-speed coupling will thus remain in po-
sition, reéstablishing to this rate of speed an
exact equilibrium between the power and the
resistance. If, on the contrary, the excessive
speed of the motor continues or increases and
the bodies 52 52' remain in their new position
or are forced farther apart, the slide 64’ and
the slide-carriage 69" impart to the pawl 75
by engagement with the indentations 79" a
tresh push of the indented rod, and so on un-
til the indentations are exhausted, if the ex-
cessive speed of the machine increases or con-
tinues. If, all the indentations having been
exhausted, the motor continues at the excess-
1ve speed which has caused the successive ad-
vancement of the rod 67, the governor of the
motor (not shown) will come into action and
limit the speed to its highest normal rate. If
at this moment, and contrarily to what has
just been supposed, the resistance to the run-
ning of the vehicle Increases owing to an as-
cent or any other cause, the normal work of

the motor being inferior to the increased re-

sistance, the speed of the said motor should
aiminish. The bodies 52 52’ leave their ac-
tual position and come nearer together, act-
ing 1n the contrary sense to that in which
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they acted just previously, and this time,
through the upper slide 64 and the other
paw]l 75 will act on the couplings of succes-
sively-decreasing speed until the regulator has
resumed 1ts normal speed. If it fails to do
so, the resistance must be greater than the
power and the motor will be brought to a
standstill.

1t will be clearly seen n that when one of the
pawls acts on one of the sides of the indented
rod the nose-of the other pawl is raised and
does not act on the opposite side.

It now remains, in referring to the U’eneml
views, Figs. 1 ‘md 2,and to the detalled views,
Figs. 8 and 9, to consider how the coupling-
epmdles for the starting and backing can be
operated as desired by means of the driver’s
hand-wheel 90. The steering movement is
irst effected through this hand-wheel and the
rod 91, which supports it, by imparting an

anﬂ*uhr rotatory motion from r 1oht toleft and

inversely to the tube 92, to the lower end of
which the pinion 98 is keyed which engages
with the rack 94, acting on the for e wheels of
the vehicle. The transmission of this angu-
lar motion from the rod to the tube 92 is ef-
fected through the medium of a pin 95, fixed
to the rod 91 and sliding freely in two diamet-
rically opposite grooves formed in the tube.
By pulling up the steering-wheel—-that is to

-say, by pulling 1t toward him—the driver im-
. parts a movement of penetration to the spin-

dle 11 of the starting eeuplmﬂ' through the
medium of the rod 91 which in bemO‘ recti-
lineally displaced carries along the lever 96
and causes, through the connectme-lod 97
and the lever 98, a rotation of the ¢ shatft 99.
On the other end of this shaft there is keyed
a lever 98, which through the connecting-rod

98", linked to the rack 100, actuates the pinion
101, Fig. 8, and eoneequentlv causes a rotary
motion ot the cam-shaft 102. The first effect
ol this motion is that by means of the cam 103
the lever 104, which turns around the fixed
point 105, makes the spindle 11 enter farther
in the coupling against the action of the
spring 106, which tends to keep the cone 10
between the pins 8. The coupling 6 7 is thus
completely disconnected The second .effect
of this motion is that through the passage of
the cam 107 behind the roller of the lever
108, which turns around the fixed point 109
and. 1s linked, on the other hand, to the end of
the conical spindle 47, this spindle enters the

coupling 42 to 46 for reversing the motion of

‘the vehicle against the action of the spring 47'.

The effects of the insertion of the spindle
are successive, so that at the first displacement
a partial disconnection of the starting-coup-
ling and a correspondingslowing of the vehicle
18 preduced By continuing the insertion of
the spindle the first eouphntr for starting is
completely "disconnected and the reversing-

ot speed are actuated at the same time.

803,701

| ishes the speed acquired, terminates it, and

finally runs back the vehicle.
By leaving to itself and gently pushing the
hand-wheel 90 the reverse effect is proruced.

ward of the vehicle in moving away disen-

gages the coupling, and the backward move-

mentceases. Then comesthe turnof the coup-
ling for the forward movement, the spring 9
employed in connection with which expands
progressively in proportion as the cam moves
away and the coupling acts gradually. The
vehicle starts gently and quickly resumes the
speed corresponding to the resistance of the

“ground.

The preceding explanations show that the
direction, stopping at will, and the backward

motion are all exclusively dependent upon the

operating hand-wheel.

Elsewhere we have shown how the changes
of speed were effected automatically under
the action of the motor.

We will now show how upon the hand-wheel
being pulled toward the driver, acting thus on
the starting-coupling in order to produce a
slackening effect, the couplings for the changes
Those
couplings, as stated, are influenced by the dis-
placing of the spindle 30, and these displace-
nents eft ected hy the reﬂ'ulator are transmitted
by the oscillations of the lever 60. This lever
may be actuated directly by the hand-wheel,
but in one direction only. - The arra wement
by means of which this connection ise eeted 18
shown in Figs. 12 and 13 in end view and side
elevation. To theframe 110 a suspended chair
111 isfixed, bV which the displacements of a le-
ver 112, carrying a cam 113, are guided. This
lever slides 1n front of the lever 60. Itisat-
tached by one of its ends to a connecting-rod
114, which is linked to a lever 115, keyed to
the shaft 99.
well in Figs. 12 and 13 as in Fig. 7, that at
every movement, of the shaft 99 in the direc-
tion of the arrow a motion corresponding to

the tractional action of the hand-wheel there

will be a corresponding downward movement
of the cam 113, which, putting the lever 60
aside, will force in the slide 64', causing the
spindle, as explained, to change a given speed
for a slower one. The slackening induced by
the progressive disconnection of the coupling
for the starting is thus made to correspond
with the changes of speed, and as the cam 113
1s arranged so that the transitionto the coup-
ling for the lowest rate of speed corresponds

with the disconnection of the coupling for the

starting 1t follows that when it starts again
the vehicle will always 00 ehedd at the mini-
mum speed.

The advantages of the colleetlon of devices
just described are duein the first place to the
use 1n connection with the changes of speed

coupling 1s brought into play, which dimin- | and the starting and reversing gears of the

It will thus be easily seen, as

The coupling-cam 107 for the running back-
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described couplings, which rend-er all the

movements of the vehicle easyand gradual, a
result which could not be Secured Wlthout
their assistance. In thesecond place they en-

able the vehicle to be put automatically at the
requisite epeed allowing the motor to fur-

nish the maximum work COI‘I'eSpOIIdII]U' tothe |

sum of the variable resistance of the road;

‘but, a very important point, they prevent the

dnver either through inattention or inexpe-
rience from putting his vehicle at a greater
speed than that at which the motor ean act
according to the state of the road. Whether
he be a novice or a man of experlence the
driver will not need to trouble himself in re-
gard to a change of speed. The motor itself

will push the spmdle for this purposeinto the

coupling for the greatest speed at which it

can work:; but if the driver is unable to go

beyond this extreme limit we have seen that
by simply pulling toward him the hand-wheel

rates of speed until a stoppage Is effected and
even until the vehicle is run backward, like a
rider who pulls the reins of his mount slw‘htl y
and gradually when wishing to check or stop
him, and we have seen that this action is ex-

erc:1sed simultaneously on the speed-change

A

gearings and on the starting- eouplmﬁ'
remarkable effect of this arrangement is that

with a vehicle furnished with these change-

of-speed gearings or coupling it is p0851ble
to deseend ) Sharp incline at a low rate of

speed, lower than that of the gear of mini-
mum speed, and diminishing as the inecline
In order | to effect this, it
1s only necessary, the vehicle having reached
the top of this ascent at any rate of speed,
for the driver to pull the hand-wheel toward
him until a stoppage is effected. In this way
he disconnects the starting-coupling without
connecting the reversing-coupling, and con-
sequentlv releases the two shafts 2 and 39:
but as the vehicle starts rapidly down the in-

~cline the vehicle-wheels, to which motion has

before been imparted to propel the vehicle,
now act to impart motion to shatt 39, whmh
11 turn, through slow-speed gears 35 and 31,
sleeve- couplmcr 12, and box 20, by reason of
reversal of the drwmﬂ’ dir eetlon imparts a
very rapld rotation to shait 2, such that under
the action of centrifugal force the pins 27, 28,
29, and 8 will iy out &nd the springs 17, 18,
19, and 9 will be pressed against their respec-
tive boxes with frictional engagement; tend-
Ing to rotate said boxes at the same rate of
8peed as shaft 2; but it isimpossible for boxes
21, 22, and 23 to rotate at the speed imparted

to shaft 2 by shaft 39 through gears 35 and

31, because the pmportlonate sizes of gears
39 and 36, connecting box 21 with %haﬂ; 39,
differ from the proportionate sizes of gears
35 and 81, the same being turthermoxe true
of gears 33 and 37 and 34 and 38. 1t will
theretore be seen that the tendency of the fric-

o

tion exerted by the clutch arrangement will
be to lock the two shafts 39 and 2 together

agalnst rotation, the effect produced bemcr to
oppose frictional resistance to the rotation of

shaft 89, automatically moderating it and

slaekemnﬁ' the speed of the vehicle. This ac-
tion will be assisted by the frictional engage-

‘ment of spring 9 with box 6.

Having now fully described and ascertained
the nature of my said Invention and in what
manner the same is to be performed, I de-
clare that what I claim is—

1. Ina motorroad-vehicle, driving mechan-
1sm therefor; a plurality of gearings for im-
parting diff erent speeds respeetlvelv to the ve-
h1ele, motor-driven means for throwing the

gearings into operation; and meansautomatic-

ally operated by chano’es in the speed ot the
driving mechanism for eontro]lmo' the action
of the motor-driven means in throwmcr the

| gearings into operation.
he can run successively through all the lower

9. Ina,moter road-vehicle, driving mechan-
ism therefor; a plurality of gearings for im-
parting dr: Terent speeds respeetwel;r to the ve-
hlele, motor-driven means for throwing the

gearings intooperation; and centrifugal meeh—'

anism drwen by the dl"lVlHU' meeha,msm and
operating by centritu oal torce to antomatic-
ally control the action of the motor-driven

means 1n throwmﬂ‘ the gearings into opera-
tion.

3. Inamotor road-vehicle, driving mechan-

ism therefor; a plurality of gearings each for

Imparting a dlﬂ"erent speed from the driving

mechamsm to the vehicle; controlling means
for throwing said gearings into operation:
motor- dmven means for actuating said gear-
Ing-controlling means: connections throue'h

which the motor- driven actuating means op-

erate the gearing-controlling means to throw

a higher or a lowex speed gearing 1nto ac-

tlon; and means automatmal]v opemte( by
changes in the speed of the driving mechan-
ism for throwing said connections into and
out of operation.

4. Inamotor road-vehicle, driving mechan-
1sm therefor; a plurality of gearingseach for
imparting a dlffel ent speed from the driving
mechanism to the Vehlcle, controlling means
for throwing said gearings into operation:
motor-driven means for actuabino sald gear-
ing-controlling means: connections throucrh
which the motor-driven actuating means op-
erate the gearing-controlling means to throw
a higher or a lower speed @earino‘ into ac-
tion; and centrifugal mechanism dlwen by
the drwmo' mechanism and operating by cen-
trifugal force to automatically throw said
connections into and out of operation.

5. Inamotor road-vehicle, driving mechan-
1sm therefor; a plurality of gearings each for
impartinge a dift erent speed trom the driving

‘mechanism to the vehicle; controlling means

for throwing said gearings into operation:

| continuously-operating motor-dritﬁ'en means
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for actnating said gearing-controlling means; |

connections through which the motor-driven
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actuating means operate the gearing-control-
ling means to throw a higher or a lower speed
gearing into action; and means automatically
operated by changes in the speed of the driv-
ing mechanism for intermittently throwmo
sa,ld connections 1nto operation.

- 6. Inamotorroad-vehicle, driving mechan-

1sm therefor; a plurality of gearings each for
imparting a different speed from the driving

mechanism to the vehicle; controlling means

for throwing said gearings into operation
comprising a toothed rod: a sleeve about said
rocd: connections for continuously oscillating
said sleeve from the driving mechanism; two
pawls mounted on the sleeve adapted to en-
gage the teeth on the rod to impart movement
thereto In opposite directions respectively;
movable stops for throwing the pawls into po-
sition to engage the teeth on the rod to move

the latter Wlth the sleeve: and centrifugal
mechanism driven by the driving mechamsm_

and acting by centrifugal force to automatic-
ally move said stops into and out of their ac-
tive positions.

7. Inamotorroad-vehicle, driving mechan-
1sm therefor; a plurallw of gearings each for
imparting a dl ferent speed from the driving
mechanism to the vehicle; controlling means
for throwing said gearings into operation
comprising a toothed rod, a sleeve about said
rod, connections for continuously oscillating
said sleeve from the driving mechanism, two
pawls mounted on the sleeve adapted to en-
cgage the teeth on the rod to impart movement
thereto in opposite directions respectively,
movable stops for throwing the pawls into po-
sition to engage the teeth on the rod to move
the latter with the sleeve; centrifugal mech-
anism driven by the driving mechanism and
acting by centrifugal force to automatically
move sald stops 1nto and out ot their active
positions; and means controlled by the oper-
ator for moving one ot said stops into active
position 1ndependently of the action of the
centrifugal mechanism to cause the corre-
sponding pawl to move the rod to throw a
higher-speed gearing out of operation and a
lower-speed gearing into operation.

8. Ina motor road- vehicle, driving mechan-
1sm therefor: a plurality of gearings for 1im-
parting diff erent speeds 1espect1vely from the
driving mechanism to the vehicle; a clutch for
connecting the driving mechanism with and
disconnecting 1t from the gearings; means un-
der control of the operator for throwing said
clutch to its inactive position and for simul-
taneously causing the lowest-speed gearing to

be thrown 1nto action.

In a motor road-vehicle, driving mechan-
ism, a driving-shaft from which the vehicle
1s driven, a clutch-shaft adapted to be con-
nected to and disconnected from the driving
mechanism at the will of the operator, a plu—

800,701

rality of gearings each for imparting a differ-
ent speed from said clutch-shaft to the driv-
ing-shaft and each comprising a gear-wheel
loose on the clutch-shaft when the correspond-
Ing gearing is inactive, friction-clutches on
the clutch-shatt one for connecting each gear-
wheel to said shaft each clutch comprising
outwardly or radially movable members for
forcing the friction-surfaces into contact, and
means for forcing said members outwardly to
throw any clutch and the corresponding gear-
ing into action.

10. In a motor road-vehicle, driving mech-
anism, a driving-shaft from which the vehicle
1s driven, a clutch-shatt adapted to be con-

. nected to and disconnected from the driving

mechanism at the will of the operator, a plu-
rality of gearings each for imparting a differ-
ent speed from said clutch-shatt to the driv-
ing-shaft and each comprising a gear-wheel
fast on the driving-shaft with a gear-wheel
loose on the cluteh-shaft when the correspond-
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Ing gearing 1s inactive, friction-clutches on

the clutch-shatft one for connecting each
clutch-shatft gear-wheel to said shaft, friction-
clutches on the cluteh-shatt one for connect-
ing each gear-wheel to said shaft each clutch
comprising outwardly or radially movable
members for forcing the friction-surfaces into
contact, and means for forcinge said members
outwardly to throw any cluteh and the corre-
sponding gearing 1nto action.

11. Inamotor-vehicle, the combination with
driving mechanism therefor; of connections
from sald driving mechanism for imparting
forward or backward movements to the ve-

hicle, and means for decreasing the speed of

the vehicle all under control of a single oper-
ating device accessible to the operator; and
automatically -operating means for varying
the speed of the vehicle.

12. In a motor road-vehicle, driving mech-
anism therefor; a plurality of gearings each
for imparting a different speed of forward
movement from the driving mechanism to the
vehicle; gearinge for imparting backward
movement from the driving mechanism to the
vehicle: friction-clutches one between the
driving mechanism and the forward-move-
ment gearings and another between said mech-
anism and the backward-movement gearing;
a controlling device accessible to the operator;
and connections actuated upon progressive
movement of said controlling device in one
direction for bringing the forward-movement
oearings successively into operation until the
lowest-speed gearing is reached, and then
throwing the clutch to the forward-movement
oearings ont of operation and the cluteh to
the backward-movement gearing into oper-
ation.

13. In-a motor road-vehicle, driving mech-
anism therefor; a driving-shaft from which
the vehicle 1s driven, a clutch-shaft, a plu-
rality of gearings each for imparting a differ-
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ent speed of movement from said clutch-shaft
to the driving-shaft and each comprising a
gear-wheel on the clutch-shaft, clutches one
for connecting each gear-wheel to the shaft,
a clutch for connecting the driving mechanism
with said clutch-shaft; a controlling device ac-
cessible to the operator and connections actu-
ated upon progressive movement of said con-

trolling device in one direction for bringing

the gearings successively into operation until
the lowest-speed gearing is reached and tor
then operating the clutch for disconnecting
the driving mechanism from the gearings.
14. In a motor road-vehicle, driving mech-
anism, a driving-shaft from which the vehicle
1s driven, an intermediate shaft, a plurality of
gearings each for imparting a different speed
of rotation from said intermediate shaft to

7

the driving-shaft, a clutch controlling the

operation of the intermediate shaft by the

20

driving mechanism, a controlling device ac-

cessible to the operator and connections actu-
ated upon. progressive movement of said

controlling device in one direction for bring-

ing the gearings successively into operation
until the lowest-speed gearing is reached and
for then operating the cluteh to disconnect
the driving mechanism and the intermediate
shaft.

In testimony whereof I have signed this
specification in the presence of two subscrib-

Ing withesses. ) )
LEANDRE MEGY.
Witnesses: |
DoomE Casaronga,
Epwarp P. MacLigax.
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