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The present Invention relates to auxiliary
motor devices for driving light vehiecles (such as
bicycles, tricycles, ifnvalid cars, etc.), these de-
vices being of the kind including an auxiliary
motor driving one of the wheels of the vehicle
through a roller acting by contact and adhesion
on sald wheel.

The object of the present Invention is to pro-
vide a device of this kind which is better adapted
to meet the requirements of practice than those
used up to the present time, and, in particular
which ensures & permanent and better contact
of the wheel to be driven and the driving wheels.

According to a feature of the present inven-
tion, such a device includes elastic means inter-
posed between, on the one hand, the means for
supporting the roller above mentioned, and, on
the other hand, a part (either fixed or pivoting)
of the frame or chassls of the vehicle, so as to
apply said roller with a predetermined pressure
against the wheel to be driven, the device further
including retaining means (constituted by a lock-
ing system, a dash-pot, an adjustable abutment,
a ratchet system or the like) for maintaining the
desired pressure of application of the roller or
rollers on the wheel and opposing or preventing
any movement which might tend to bring the
roller away from the wheel.

According to another feature of the present
invention, the wheel {s driven by the motor de-
vice above referred to through two or more roll-
ers simultaneously driven by the motor and one
of which 1s advantageously directly driven by the
motor (for instance mounted on the shaft of sald

motor), the support of these rollers belng piv- :

otally mounted in such manner to a part of the
vehicle frame that the pressure exerted on the
wheel to be driven is distributed, in & substan-
tially equal manner, among the various rollers.

According to still another feature of the inven-
tion, the wheel is driven by a motor device of the
type above referred to through two rollers, one
of which Is advantageously directly driven by the
motor, about the peripheries of which a helt is
stretched so as to drive the wheel by adheslon,
and the whole is mounted in such manner, with
respect to the frame of the vehicle, that the
pressure exerted on the wheel to be driven is dis-
tributed, In & substantially uniform manner, over
the whole length of the portion of said belt which
is in contact with the wheel.

Other features of the present invention will
result from the following detalled deserlption of
some specific embodiments thereof.

Preferred embodiments of the present Inven-
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tion will be hereinafter described, with reference
to the accompanying drawings, given merely by
way of example, and in which:

Fig. 1 Is a side view of a motor device for use
on a bicyele, made according to a first embodi-
ment of the invention;

Fig. 2 i a front elevational view corresponding
to Fig. 1;

Fig. 3 is a slde view showing a modification of
such & device;

Fig. 4 is a view, similar to Fig. 3, showing an-
other modification;

Pig. 5 is a side view, similar to Fig. 1, showing
another motor device made aceording to a sec-
ond embodiment of the Invention;

Fig. 6 is a plan vlew corresponding to Fig. b,
the bicycle being not shown;

Fig. 7 is a view, similar to Fig. 5, showing a
third embodiment of the invention;

Pig. 8 is a view, similar to Fig. 7, cerresponding
to Fig. 7.

In the following description, the invention will
be set forth as applied to the case of a bicycle
which is to be fitted with an auxiliary motor de-

5 yice of the type above mentioned.

However, it should be well understood that the
invention is not In any way limited to this appli-
cation and that any light vehlele can be driven
through identical or analogous means.

Purthermore, it has been supposed, in the fol-
lowing description, by way of example, that the
motor used for driving the hicycle in constituted
by an internal combustion engine of any suitable
type. As this engine in itself does not constitute
the subject matter of the Invention, it has been
deemed unnecessary to show all the parts there-
of In detail and the drawings merely show the
enhgine proper, at 1, the fuel tank 2, the exhaust
pipe 8, and the fly-wheel 4.

The whole of this driving engine and of the
parts associated therewith, which will be herein-
after called “motor unit,” is pivoted, through an
axis 7, to a support 8 fixed through any suitable
means 9 to the arms of the steering fork of the
bicycle.

Preferably, these fixation means are consti-
tuted by straps secured by means of bolts, with
the interposition of rubber or similar sleeves be-
tween said straps and the arms of the fork which
support them,

In the embodiments of the invention illus-
trated by Flgs. 1 to 4, it has been supposed that
the wheel 5 of the bicyele is driven through a
single roller 10 bearing upon the tire Il of said
wheel. This roller is direetly fixed on the shaft
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of the engine but of course it might be driven
by said engine through any suitable drive, such
for instance as gear wheels, a belt, a chaln, etc.

There are known motor devices of this kind,
but they have the disadvantage that, as a conse-
quence of the shocks produced by the rough sur-
face of the road, the inertia effects undergone by
the motor unit and transmitted to roller 10 are
opposed only by the weight of said motor unit,
s0 that the pressure of roller 10 on tire il Is
variable. It follows that, when engine Il and
roller 10 are thrown upwardly by a shock, the
adhesion of the roller decreases, so that the en-
gine will race. In this ease, when the roller is
again brought back into contact with the tire,
there is considerable slipping between them and
the resulting friction is a cause of rapid wear
and tear of the tire.

According to the present invention, adliesion

between the driving rolicr (0 and the wheel tire :

il Is obtalned not only by the welght of the
moior unit pivoted at T to support 8 but also
by the action of springs such as (2 interposed
between, on the one hand, sald motor unit at 13,

and, on the other hand, said support at 14. The .

spring or springs are given a suitable preliminary
tension so as to produce the best possible pres-
sure for driving wheel § by adheslon.

Advantageously, the means {3 for fixing springs
12 to the motor unit are advantageously consti-
tuted by pins carried by said motor unit and
engaged, in a slidable manner, in arcuate slots
i5 provided in arms belonging to support 8. Tt
follows that the motor unit 1s urged by springs
12 in such manner that the position of roller I8,
when said roller is applied on tire (1, permits of
obtainlng the best possible pressure, pins 13 mov-
ing in slots (3,

In order to oppose or to prevent any angular
movement of the motor unit with respect to axis
1 under the c¢ffect of shocks taking place when
the bicycle is running and in order to maintain
the best possible pressure obtained as above ex-
plained, T make use of locking or braking means
which may, for instance, be made as follows:

In the embodiment of Figs. 1 to 2, these means
consist of positive locking means and they are
constituted by a screw 16 having a butterfly head,
engaged in a passage provided in a portion I7
of the motor unit located between the arms of
support 8. This screw is adapted freely o slide
in arcuate slots 17 provided in said arms on
either side of said portion 7.

Screw is so positioned that it can easily be
reached by the cyeclist’s arm, whereby the latter
can, without difficulty, operate said screw so as
either to release, or, on the contrary, to lock the
motor unit. If the cyclist is careful, from time to
time, to release said locking screw 16 and then
again to screw it, the motor unit is automati-
cally adjusted in the proper position with re-
spect to the: wheel, whatever be the degree of
inflation of the tire thereof.

In the modification illustrated by Fig. 3, the
locking screw I8 is replaced by a dash-pot which
prevents relative movement of the motor unit
with respect to the wheel in only one direction,
to wit that eorrespending to a displacement of
the roller away from the wheel

In this embhodiment, the cylinder (8 of the dash
pot is fixed to support 8 and the piston 19 there-
of, provided with a check valve 20, is carrled
by the motor unit, or inversely. The circula-
tion of oil or the like through said dash-pot de-
vice is arranged in such manner that the up-
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ward movement of piston 19 is braked, while the
downward movement thereof takes place freely
owing to the fact that check valve 20 then opens.

I might also replace the uni-directional brak-
ing device constituted by the dash-pot by any
other equivalent hydraulic or mechanical means,
for instance by making use of a ratchet system
including on the one hand a rack rigid with
support 8 and, on the other hand, a pawl carried
by the motor unit, or inversely, or any other
equivalent mechanical system.

In the modification shown by Fig, 4, the umi-~
directional retaining means are constituted by
adjustable abutment 21, formed by a threaded
rod, provided at the top with a hand-wheel 21a,
and carrying a nut 219 for fixing it in a prede-
termined positlon with respect to support 8, by
which it is carrled. This threaded rod cooperates
with a projection 22 carried by the motor unit
and so positioned that, when the adjustable abut-
ment 24 is in contact with sald projection 22, the
upward displacement of said motor unit about
axis T Is positively prevented.

It should be noted that the object to be ob-
fained, when making use of the retaining means
above described, is not to prevent too deep a de-
pression of the tire by the roller but to oppose
too conslderable a rebounding under the effect of
a shock due to the uneven surface of the road.
As g matter of fact, if the motor unit thus re-
hounds, when the roller is brought back Into con-
tact with the roller, due to the very high speed
of revolution imparted thereto by the englne
which is then racing, produces & very injurlous
friction on the wheel tire, due to the great differ-
ence of the velocities of said roller and said wheel
tire when they come back into contact with each
other,

It might be objected that such a fixation de-
vice does not permit of disconnecting the engine
from the wheel by moving roller 10 away from
tire 11 through a pivoting displacement of the
motor unit with respect to support 8 about axis
1. It is known that there are systems Including
a pivoted motor unit owlng to which the cyclist,
by acting on a handle within reach of his hand,
can lift the motor unit clear from the tire and
thus destroy any contact between the wheel and
the driving means (such as roller 10). It should
be noted that, in all systems of the type with
which the Invention 1s concerned, such an oper-
ation is unnecessary hecause it suflces to open a
pressure relief valve provided on the engine, As
a matter of fact, it is interesting, In order to re-
duce the fuel consumption to & minimum, to con-
nect the means for controlling this valve with
the means for controlling the feed of fuel so that
the fact of opening this valve simultaneously
stops the feed of fuel to the engine for the whole
perlod for which the pressure is thus reduced.

Experience has taught that, when use 1s made
of a single roller the diameter of which Is neces-
sarlly small, In order to obtain the pressure of
application of sald roller on the tire necessary
for ensuring the drive, the weight of the motor
undt and the tenslon of springs 12 must be glven
values such that the roller projects deeply Into
the tire and thus causes a quick wear and tear
thereof, According to the present inventlon, this
drawback iIs avolded by making use of several
rollers.

In Flgs. b to B of the drawings I have shown
several embodiments of such arrangements, in
which use is made of two rollers of the same di-
ameter, one of which, 104, is advantageously fixed
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on the engine shaft, although this is not neces-
SAry.

In order that the pressure of rollers 10! and
{02 on tire [l may be equally distributed, each
of these rollers must be subjected to the action
of a spring, 0 and 82 respectively, ixed at one end
to the roller and at the other end to support 8.
The point of fixation 23 of the springs to said
support 8 is advantageously so positioned that
the action exerted by these springs ls substan-
tially perpendicular to the periphery of tire Ii.
The axes of rollers 10! and 102 are engaged In
spacer plates 24 pivoted at the middle thereof on
a locking screw 10 analogous to that above de-
scribed with reference to Figs. 1 and 2 and also
movable in arcuate slots 7T provided In support
8. Owing to this arrangement, after the butter-
fly head of this locking screw 16 has heen loosened,
the whole of plates 24 and rollers 10! and 10? is
applied with a predetermined pressure, under the
effect of springs 12! and 122 against the tire, with
an equal distribution of the pressure of applica-
tion of the rollers on the tire, after which it
suffices tc flx the system of rollers by tightening
screw 16. I might make use of any other retain-
ing means, such for instance as those above de-
scribed with reference to Figs. 1 to 4, for ob-
taining the same result.

A belt or chain 25 interconnects pulleys 26 re-
spectively fixed on the axes of rollers 10! and 102
so that the latter may be driven at the same speed.

In the embodiment illustrated by Figs. 7 and 8,
T engage on the peripheries of rollers 10! and 102
a belt 27 which not only serves to drive both of
the rollers at the same speed but also permits of
increasing the surface of contact between tire {1
and the driving rollers, It will be readily under-
stood that the portion of belt 2T which is lecated
between rollers (0! and (02 and tire 11 permits of
obtalning an area of contact substantially greater
and, consequently, a better adhesion. Further-
more, owing to the provision of springs such as
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12! and 12? arranged above explained, I obtain
& substantially uniform distribution of the pres-
sure over the whole area of this portion of the
belt and this uniform distribution will be pre-
served owing t{o the provision of retaining means,
such as locking screw 18, when the latter is
tightened.

I might apply any of the arrangements above
described for cbtalning a variable speed reduc-
tion ratio of transmission. Such a system would
consist of a piurality of driving means, having
respective rollers of different diameters, made as
above described, and each provided with retain-
Ing means of the kind of those above described,
any one of these drlving means being brought
into action by flxing its support, pivoted to the
frame or to a support mounted thereon, in a
position of operation, while the other driving
means are brought out of action by keeping them
in g position such that their respective rollers are
out of contact with the wheel to be driven.

It must be noted that the center of gravity
of the motor unlt must be located substantially In
the median plane of the wheel, which can easily
be obtalned by placing the engine on one side,
and the fly-wheel, preferably a magnetic one, on
the other slde of the wheel. Likewise, the fuel
tank 2 is preferably mounted symmetrically with
respect to the median plane of the wheel so that
the varlations of weight of this tank have no
influence on the relative position of the center of
gravity of the whole with respect to said median
plane. Also, the axis of the exhaust pipe 8 of
the engine should be substantially in line with
the plvot axis of the motor unit and an artieula-
tion should be provided for said exhaust pipe
close to this point so that its lower part may
remalin substantially stationary while the engine
oscillates slightly about this axis T while the ve-
hicle is running.

MARCEL MENNESSON.



