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- To all whom it may concern:
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Be it known that I, LoUIS MARIE GAUTIER,
engineer, of St. Ma,lo, in the Republie of
Fra,nce have invented certain new and useful
Improvements in Mechanical Movements, of
which the following is a specification. |

My invention relates to a motor-car which.

means sof combined pitmen, ecrank-shaf ts,_and
cam-grooves reciprocating rectilinear motion
into continuous circular motion and also of
varying the speed and the direction of rota-
tion by means of a particular clutech. The
sald gearing,or rather transmission of motion,
as there are neither sprocket-chains, nor cog-
wheels, nor pulleys, is asapplicable to various
devices or machines as to motor-cars, motor-
cycles, and tricyecles, and I reserve to myself |
the right of using any suitable arrangement
for each of such applications. In particular
I hereinafter describe and show in the accom- |

anism intended for operating a motor-car-
riage. The said mechanism is essentially'
characterized by the use of grooves or cams
of curvilinear polygonal profile rotated by |
sets of rollers (operated by connecting-rods)
rotating within their perimeter and by the
use of friction- wheels transmitfing the rota-
tory motmn between two cluteh-cups, the va- i
riation in the relation of transmission being
obtained by the greater or less inclination
of the friction-wheels toward the axes of the
system. -

Figure 1 of Sheet 1 of the aecompanylnﬂ'

-drawingsis a longitudinal section of the gear-

ing or motlon tmnsmlttmﬁ' devices. Flg 2
shows the form of the two transmlttm g-cams,

- Fig. 3 1s a side elevation of the meehamsm

40

to the polygonal cams.

which receives the direct action of the driv-
ing-pitman and which transmits the motion
(Nofishown) Fig. 4
shows in plan the same mechanism asin Fln' |
o. Fig. 5 shows in elevation the support of

the wheel—shaft and of the crank-shafts op- |
-contact with the poly conal perimeter of the

erated by the driving-pitman. Fig. 6 repre-
sents the arrangement of the transmission- |
rollers plaeed between the two clutch mem-
bers. Fig. 7 is'a plan view of one of the said
rollers and of thespindle supporting the same.
Fig. 8 shows the arrangement for operating
the clutch and changing the speed. [Fig.-91is

a plan of the arrangement of the operating-
rods shownin Fig. 8. Fig. 10is adiagram of
my system of motor-carriage provided with
the transmitting mechanism, the details of
which are shown in Figs.1to 9. Fig.1l is a

plan of the carriage, the body: of which is re-
moved.

T will deseribe successively the device for
transmitting motion by.cams and the clutch
mechanism for varying the speed which char-
acterize my invention.

The motor M, fixed to the truck of the car-
riage, Figs. 1, 10 and 11, operates the front
axle a, Which drives by ‘the medium of the
driving-pitman m, of the coupling-pitman m’,
of the two erank-pins m* m?, of the rollers b’
b* ¢’ ¢*, of the pentagonal cams b ¢, and of the
clutch device ¢ f g, which allows of rotating
the shaft a in either direction. To that end
the crank-shafts rotating in bearings fixed to
the truck, Fig. 5, and havmg crank- plates on
each end of the qha,ft are each provided with
three pins or trunnions, the two outer ones
of which are fixed at ri ght anglestoeachother
and at an angle of one hundled and thirty-
five degrees with respect to the central trun-
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nion, Figs. 2, 3, and 4. The two crank-shafts

are operated directly by the driving-pitman
m and by the coupling-pitman m’, which lat-
ter 1s recessed to give clearance to the difier-

“ential shaft a. The four outer pins or trun-
nions provided with rollers &' b° ¢’ ¢® receive

on that account a continuous rotary move-
ment. The crank-platessupporting said roll-
ers are connected.together, two by two, by
centrally-apertured c(m nectin o-rods 77,which

The form of the cam-grooves in which move
the rollers b’ 6% ¢’ ¢?, Flb 2, is such that their

perimeter always remains in contact with the

two corresponding rollers in their rotary
movement, one of them moving away from
the center of the cam while the other is ap-
proaching the same, and reciprocally their

cam determines the rotary movement of the
latter at the rate, say, of one-fifth of a revo-

lution for each complete revolution of the

rollers. I thus obtain a reduction of speed
of five to one between the crank-shafts and

the pentagonal cams.

I reserve to myself the
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-malntain them at a distance which is rigor- -
-ously constant.
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right of using cams having any number of
sides in or de1 to obtain dr: Tel ent rates of re-
duction of speed, the said rates being always
equal to the number of sides of the pelvﬂ‘on
used. | :
The developed len rrth of the curvilinear

- side of the cam is equa,l to the circumference
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described by a roller, so that there is no slid-
ing movement between the pieces. The two
cams b ¢, IMig. 2, are similar the one to the
other; but they are set at an angle of ninety
degrees the one with respect to the other in
order to overcome dead-points.

The circular motion of the cams bemg ob-
tained as above described, it is required to
transmit the same to the-dif?erenti_al shaft
and to get the forward movement at differ-
ent speeds and the backward movement at
will. For the forward movement the trans-
mission is effected by the cup or clutch mem-
ber e, Figs. 1, 6, and 7, the rollérs g, the cup
or clutch member 1, and the teeth i of the
cluteh 7. To that end the two clutch mem-
bers e f have the form of a tore, (or torus, a
form of molding well known in architecture,)
having the same axes as the differential shatt
a. Thefirstcupeisfixedontothetubulardriv-
ing-shaft d, which carries the two polygonal
cams b ¢, and which turns freely on thedriven
shafta. Thesecond cup fis loosely mounted
on the said shaft «. DBetween the two cups
orclutech members rollers g are loosely mount-
ed on spmdles fixed in blocks pivoted to spin-

tmnsvelse plene between the cluteh mem-
bers The spindles of the said blocks are
pivoted to supports connected together by a
rim which is concentric to the shaft ¢ and
fixed to the truck of the car. The blocks to

- the number of fourin the arrangement shown
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- ment the teeth of the cup f

in the accompanying drawings are also con-
nected together by bevel-pinions which cause
the same to be all inclined at the same angle
when one of the same is acted upon. The
said bevel-pinions are provided with stop-
pins which limit their angular movement to
about one hundred and seven degrees. The
rollers ¢ are on that account enabled to oc-
cupy, between the cupsor clutch members e f,
any and every position comprised within two
extreme positions distant about fifty-three
degrees from the normal position parallel to
the differential shaft a. In all the said posi-
tions the spindles of the rollers converge to-
ward a point on the said shaft, Their roll-
ing-surface is spherical and of the same ra-
dins as the generating-sphere of the tore,
hereinbefore deseribed, which forms the in-
ner.surface of the cups. When the rollers
are in the mean position and in contact with
the two clutch members ¢ f, they transmit
a cirecular movement of the same speed and
in an opposite direction from one of the said
clutch members to the other.
and of the elutch

h are in gear, the differential shatt will be ro- |

- pivoted support w.
one can by simply operating the level we

If at this mo- |

tated in the same direction as the cupf. A

flat spring [, acting on the said cup f, main-
tains also on the rollers g a pressure which is
sufficient to secure frictional transmission
under good conditions. To obtain a change
of speed all that is required is to modify the

‘inclination of the rollers ¢, which then trans-

mit the motion between circumferences of

contact having different diameters, and thus

allow of changing the rate of the speeds from

one to about two and a half in a continuous

manner. For the backward movement the

‘motion is simply transmitted from the cup e,

Fig. 1, to the clutch 2 by the contact of the
frietion-surfaces .
are obtained by simply moving the clutch £
and by varying the inclination of therollers ¢ q.
This is done by the following mechanism: On
the truck of the carriage is fixed a frame 1,

carrying a rod v, movable longitudinally and

terminating in a rack 2’ in gear with a pin-
ion fixedly attached to a hollow shaft x, per-
pendicular to the rod v. Rot&table about the
latterand journaled in bearings u’ w*is fmked

- support w, to which is pwoted a lever w' 107,

the end 10’ of which is placed between £Wo
stop-pins of the said rod v, while the other
end «° is within reach of the driver of the
carriage. Within the 110110w shaft x is a sec-
ond shaft 1/, the pinion ¥ of which is operated
by a toothed segment 4?, connected to the
With this arran gement,

either forward or backward or to the left or
richt rotate in either direction either of the
two shafts  and 1 or both at the same time.
These two shafts suffice for the operation.

The first shaft « terminates and z1in a miter-

wheel, Fig. 6, by which the inclination of the
four rollers g g is varied when it is required to
change the speed. As to the shaft 7, which
passes freely through the shatft «, it is bent
adjacent to the d1ﬁe1 ential shaft end forms a
crank, the handle of which is engaged in a
groove of the cluteh /.  The rotation of the
crank shaft z therefore determines either the
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These dlffelent effects
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gearing of the teeth %2, Fig. 1, for the forward

movement or the complete Sepm ation of the
said teeth or the engagement of the friction-
wheels /& for the backward movement.

I claim—

1. A mechanical movement, comprising a
drive-shaft, a cup mounted to rotate with said
shaft, a loose cup coaxial with the said rota-
table cup, rollers arranged between the said
cups, and engaging both of them, to rotate
one cup 1n the opposwe direction to the other,
a driven shaft, and a elutch movable upon
the driven sha,ft and adapted to engage either
one of two clutch-surfaces rigidly conneeted
with the said cups.

2. The combination of the driving member
and driven member facing each other and ro-
tatable about the same axis, the transmission-
rollers located between said members and
engaging both of them, said rollers being
mounted to rotate .ebout axes conver oing to-
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‘tatable about the same axis, the transmission-
rollers located between said members and

sald  rollers being

40
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ward a point of the axis of said members,
bearings in which said rollers are mounted,
said bearin gs -being mounted to swingso as to
cause the axes of the rollers to move in planes
axial with respect to the said rotatable mem-
bers, the bearings ot the several rollers being
arranged along the sides of a polygonal figure
surrounding the axis of thedrivinganddriven
members, and the adjacent ends of the bear-
ings meshing into each other, whereby the
bearings are operatively connected to move
1n unison, and means for a,d,] usting said bear-
ings.

3 The combination of the driving member

and driven member facing each obher and ro-

tatable about the same axis, the transmission-

rollers located between said members and
engaging both of them, said rollers being
mounted to rotate about axes converging to-
ward a point of the axis of said members,
bearings in which said rollers are mounted,
sald bearings being mounted to swing so as to
cause the axes of the rollers to move in planes
axial with respect to the said rotatable mem-

bers, an operative connection between the

bearings of the several rollers to cause them
to move in unison, a hollow adjusting-shaft
for turning said bearings, a clutch-shaft pass-

'ing 1ndependently through the adjusting-

shaft and provided with a crank member, and

a cluteh operated by the erank member of the
clutch-shaft and adapted to engage either the

driving member or the driven member.
4. The combination of the driving member
and driven member facing each other and ro-

engaging both of them,
mounted to rotate about axes converging to-
ward a point of the axis of said members,
bearings in which said rollers are mounted,

said bez—u ings being mounted to swing so as to
cause the axes of the rollers to move in planes
axial with respect to the said rotatable mem-
bers, an operative connection between the

| bearings of the several rollers to cause them

to move in unison, a hollow adjusting-shaft

for turning said bearings, a clutch-shaft pass-
ing independently through the adjusting-
shaft and provided with a ecrank member, a

pinion upon the ad;]ustmn'-sha,ft a rack en-

gaging said pinion, a bearing in which the
rack is mounted to slide, a sleeve mounted to
turn upon the bearing of the rack and pro-
vided with a gear eng’aging a pinion upon the
clutch-shatt, a support rigid with said sleeve,

‘a cluteh-lever pivoted upon said support so

as to swing in a plane longitudinally of the
rack, said lever engaging the rack to move
the same, and a clutch operated by the crank
member of the cluteh-shaft and adapted to en-

cage either the driving member or the drlven |

member. .
5. A mechanical movement comprising a
driven shaft, a polygonal cam thereon, driv-
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Ing pins or rollers engaging said cam at op-

posu:e sides of its axis, rotatable supports
carrying said rollers-and likewise located at
opposite sides of the cam’s axis, the distances
of the pins from the axes of their respective
supports being equal, and means for rotating
sald supports in unison. |

6. A mechanical movement eompﬂsmg a
driven shaft, a polygonal cam thereon, driv-
ing pins or rollers-engaging sald cam a,t op-

posite sides of its axis, rotatable supports

75

carrying said rollers and likewise located at

opposite sides of the cam’s axis, the distances
of the pins from the axes of their respective
supports being equal, crank-pins upon said
supports, a pitman for driving said supports,
and a rod connecting the crank—pms on op-
posite sides of the drwen shaft, said rod hav-
ing a clearance for the passage of said shaft.
Swned at Paris, in the Republic of France,
this 7th day of September, 18398.
LOUIS MARIE GAUTIER.
Witnesses: '
EUGENE W ATTIER,
EDMOND BLETRY.

30

85



	Drawings
	Front Page
	Specification
	Claims

