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The present invention relates to systems for
transmitting torques from a driving mechanism
to a driven mechanism, and it is more especially,
although not exclusively concerned with systems
of this type Including change speed devices of
the continuous or gradual type.

The chief oblect of the present invention is
to provide a system of this type which is better
adapted to meet the requirements of practice
than those used for the same purpose up to the
present time and in particular which is capable,
when starting from a given driving mechanism,
to increase the range of torgues and speeds
which can be obtained for the receiver mecha-
nism, account being taken of the mechanical
characteristics of the transmission.

According to the essential characteristic of the
present invention, the system includes at least
two shafts or transmissions capable of transmit-
ting the driving efforts, with certain torque or
speed characteristics which are variable (at least
for one of these two factors) within certain
limits, and coupling means, interposed between
these transmissions and a receiver shaft or other
element, for receiving movement elther from only
one of these transmissions, transforming said
movement, and applying it to the receiver shaft
with characteristics different from the initial
characteristics of this movement, in particular

with higher torques, or from both of these trans- *

missions when the conditions of operation make
it possible without the torques which are then
applied exceeding the values that can be sup-
ported by said transmissions,

Other features of the present invention will
result from the following detailed description of
some specific embodiments thereof.

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

Fiz. 1 is a plan view, partly in section, through
the driving and receiver shafts, of a system in-
cluding a driving scurce of power and a trans-
mission device according to the Invention for
transmitting movements, with a range of varia-
ble speeds and torques, to a receiver shaft, this
systemn being made according to a first embodi-
ment;

Fig. 2 is a sectional view on the line TI—IT of
Fig. 1;

Fig. 3 is a sectional view on the llne ITI—IIT
of Fig. 1;

Fig, 4 is g diagrammatic side view correspond-
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ing to PFig. 1, the gears being shown merely by
their pitch circles;

Fig, 5 is a plan view, partly in section, of a
transmission system according to the invention
made according to another embodiment;

Fig. 6 is a partial section on the line VI—VI of
Fig. 5;

Fig. 7 is a diagrammatic side view correspond-
ing to Figs. b and 6;

Fie. 8 is a plan view, pertly in section, of a
system of the type of that of Fig. 1, made ac-
cording to another embodiment;

Fig. 9 is a plan view, similar to Fig. 8, showing
still another emhodiment;

Flg. 10 is a plan view, partly in section, of a
transmission system made according to a modi-
fication of the embodiments illustrated by the
above mentioned Figs,

Fig. 11 is an elevational view of the essential
elements of a change speed device of the contin-
uous type adapted to be applied, according to
the invention, to the transmissions which consti-
tute the chief object of the invention;

Fig. 12 shows a transmission system, also made
according to the invention, including several
electric motors;

Fig. 13 is an axial sectional view of a device
of the kind of that diagrammatically shown by
Fig. 12;

Fig. 14 is a diagrammatical view illustrating
& detail of the device of Fig. 13;

Fig. 15 is a view, similar to Flg. 13, showing
still ancther embodiment;

Fig. 16 is a diagrammadtical view illustrating
a detail of the device of Fig, 15.

The invention is intended to provide means for
transmitting a driving power to a receiver shaft
with variable torques and speeds.

For the sake of clarity we will first consider
the case in which the motive power 1s supplied
by engines adapted to run within determined
ranges of speed, with torques variable within re-
stricted limits, which is the case of explosion or
internal combustlon engines, As a matter of fact,
ft will result from the following description that
the choice of this particular case has no limita-
tive character.

It is known that the solutions that have been
proposed for obtalning a wvariable torque and
ratio transmission generally consisted in making
use of change speed devices of either of the two
following types:

a. The non-continuous type, fiving a limited
number of gear ratlos:

b. The continuous type, or gradual type, which
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is to permit of obtaining, on the recelver shaft,
speeds varying in a continuous manner from zero
(at least theoretically) to & maximum.

In particular, when it {5 desired to obtain very
tmportant torques, for instance in the case of
motor vehicles to be started under considerable
load (lorries, automotive or other rallroad ve-
hicles, and the like)} the above mentioned solu-
tions are Insufflclent. The first of these solu-
tlons calls for a very great number of different
ratios of transmissions, which Ihvolves mecha-
nisms which are very cumbersome and necessl-
tate complicated maneuvers. The second solu-
tion permits only theoretically of obtalning zero
speed on the recelver shaft (which would corre-
spond to torques of unlimited values) because the
elements of these gradual working change speed
devices can, for a given volume of the whole
mechanism, work correctly only for torques lower
than alimit value.

It has also been proposed, in order to Increase
the starting torques by reducing the speed, to in-
terpose, between the driving shaft and the final
recelver element, not only a change speed box,
hut also a fixed speed reduclng gear. However,
it is clear that such a mechanism merely dis-
places the range of speeds that Is obtalned, with-
cut modifying the width thereof.

In order to meet the requirements of practice,
and in particular, in order to obtain both very
high torcues when starting and a speed as high
as possible when working under hormal conhdl-
tions. we proceed in the followlng manner ac-
cordine to the invention:

The drivine force is transmitted to at least two
primary recelver shafts or eoulvalent transmis-
slon means, with given torque and speed char-
acteristics which. for at least one of sald shafts,
can be varled within predetermined lmits (elther
by varving one of the torque and speed factors,
or by varying both of them simultaneously).

Furthermore, between sald primary recefver
shafts and the final recelver shaft or outnut
shaft, we Interbnse a counline device capable
elther of recelving movement from enly one of
the primary shafts and transforming it to aoply
1t to the output shaft with characteristics differ-
ent from the inout characteristics (and In par-
ticular with higher torques), or of recelving
movement from hoth of sald shafts when the
workine conditions, account belng taken of the
resistant toraue, are or become such that the
toraues appled to the primary shafts do not ex-
ceed the values that can he transmlitted by said
shafts without danger of breaking,

Such a svetem permits. as it will be herein-
after explained. of multiplying the torque on the
final receiver shaft while reducing in the same
preportion its minimum speed, and this without
involving a corresponding reduction of the maxi-
mum speed of sald output shaft.

In Flg. 1, we have diagrammatically shown a
device according to an embodiment of the pres-
ent invention, which can be adopted and is sup-
vosed to be applied to the case in which a motor
M drives, through change speed devices or gear
boxes H! and H?, for instance of the gradual
type, two primary shafts I! and 12, which are
connected to the output shaft 2 through the
above mentioned coupling system.

This last mentioned system can be made In
many different ways, preferably consisting of a
mechanism of the sun-and-plahet wheel type.
This mechanism may be an epicycloidal gear, or,

]

1¢

20

30

40

50

55

60

70

75

309,100

as shown by the drawing, a hypocycloidal gear,
and it Includes the following elements:

a. A emall sun wheel 3, which is actuated by
shaft (1;

b. A set of planet wheels 4, carried by the re-
celver shaft 2; and

¢. A blg sun-wheel 5, consisting for Instance of
a kind of hox or drum and adapted, under some
conditions, to be driven by shaft {2, through any
sultable transmission means, illustrated by the
drawing (Figs. 1 and 4) in the form of a chain 6
coacting with pinions T, 8 (the ratio of trans-
mission of these meang being elther fixed or var-
iable and being supposed, on the drawing, to be
equal to I,

Such a system might be arranged in a differ-
ent manner, For Instance, in the embodiment
Hlustrated by Fig. 10, the biz sun-wheel transmits
the movement, through means 8, 10, to the out-
put shaft, whereas the planet-wheels can be con-
nected to the second primary shaft 12, in par-
ticular through gears i1, 12.

This system, made according to either of the
two emhodiments above mentioned or according
to any other equlvalent embodiment, permits of
obtalning the following results:

On the one hand, it reduces the speed of the
movement applied, with a torque C!, to pinion 3
by primary shaft 11, and, consequently, it multi-
plies, proportionally, the torque C? applied by the
planet wheels to the output shaft (Fig. 4), or by
the bhig sun wheel, (Flg. 10).

On the other hand, it makes it possible to bring
into play, at the proper time, primary shaft 12,
in order tp multiply the speed, transmission 8, 1,
8 belng such that the blg sun wheel is driven In
the example {llustrated in the same direction as
the small sun wheel, so that it Is possible, when
the speeds of the two sun-wheels come to be
equal to each other, of obtaining a kind of di-
rect drive between the two primary wheels {!, 12

It will be noted that, in the drive of the above
mentioned eplcycloldal gear by the primary shaft
{3, the resistant torque applied thereto by said
gear Is equal to torque C? (Fig. 4) or to torque C?
(Fig. 10). In view of the importance of this
torque, the value of which, especially during the
starting perlod, can exceed the limit that can be
supported by shaft 12, we provide means for
bringing this last mentioned shaft out of action
and releasing 1t from the action of sald torque.
These means consist, for instance, in the com-
bination with the transmission gear of & free
wheel device such as 18, (4 coacting with the big
sun wheel (Figs. 1 and 2) or with the set of
planet wheels (Fig. 10).

Therefore, it 1s that last mentioned device that
will support torques C? or C? for the time during
which sald torques have very high values corre-
sponding for instance to the starting perlods of
the whole. It will be readily understood that
ithese values can be as high as it may be desired,
since the reactlons on device 13, 14 are static re-
actions and are applied to frame 28. The values
of these torques are limited merely by the char-
acteristics of shaft 11, account helng taken of the
ratio of transmisston or gear ratlo of mechanism
—4,

The operation of the whole of the transmis-
sion system according to the invention Includes
two successive steps, to wit:

a. A first step, used, In particular, for sterting
the device, during which the speeds and the
torques of the output shaft, result from the com-
hination of the first change speed device H3,
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ghaft 11, and the speed reducing gear constituted
by gear mechanism 3—4.

b. A second step, which begins when the re-
sistant torque applied to device 13—I4 drops
below a value that can be supported by shaft
12, during which step it s possible to pass into
higher and higher gear up to a maximum cor-
responding to the combination of the two maxi-
muin ratios of devices H! and H32, respectively
(which ratios may be equal).

In order to increase safety, we may brovide,
on the primary shafts, free-wheel devices such as
16, IT or the like (Figs. 1 and 3) which, in the
case of too high a resistant torque being applied
to the output shaft 2, transmit the reactions
directly to frame 15.

It should be well understood that any suitable
means may be provided for ensuring, under cor-
rect conditions, the passage from the flrst step to
the second step, or inversely.

For Instance, these means may act to lock the
means for controlling the working of the second
primary shaft 12, or the gear hox H! associated
therewith, or to prevent the action of the cor-
responding source of motive energy, when forque
C? or C?is too high,

The above mentionad means may also act to
bring the second shaft 12 automatically Into or
out of action.

Said means may be made and operated in
many different ways. Merely by way of exam-
ple. it has been suppcsed, on the drawing (Figs.
1 and 2) that ssid means make use of the re-
action applied to free-wheel device 13, 14, This
reaction, measured by a dvnamo-metric device 18,
i5s transmitted, for instance through hydraulic
means, associated with a conduit 19 and a mem-
hrane 20, to & device 2( for locking lever 21%,
threoush which gear box H? is operated. In this
way, during the starting perlod, this lever cannot
bhe displaced vntil the other gear box lever 2i(!
has been opersted and torgue C2 or C? has
drooped below a suitable value.

Any other mechanical, pneumatic, or electric
contro! devices may be employed for the same
purpcse.

It has heen supposed, in the preceding de-
scripticn, that two primary shafts were em-

ployed, but it is clear that we might make use »;

of a greater number of primary shafts, We have
shown, by way of example, in Figs. 5 to T in-
clusive, a transmission system including three
shafts #!, {2, (3, working in series, with two
sun-and-planet gears. The first of these gears
transmits movement to an intermediate receiver
shaft 2 which plays, with respect to the second
sun-and-pianet gear, the same part as the pri-
mary shaft 12 with respeet to the first.

The second sun-and-planet gear has been 11-
lustrated as heing of the type including two pin-
lons 4 and 4* for each planet wheel, which makes
it possible of obtaining a high ratio of speed
reduction.

With such an arrangement, or with any other
equivalent one, we obtain a system which per-
mlits of multiplying considerably, on the one hand
the range of speeds, and this without changing
the maximum speed, and, on the other hand,

tlhe range of torques, in view of the mechanical 7

resistance of the parts. In order fully to set
forth the advantage of the invention, we will
give some numeric examples reltaing to the case,
above considered, of a motor coupled to two, or
more, primary shafts.
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First example

It will be supposed that two primary shafts
are provided and that the torgques they are
capable of supporting vary in a ratlo of 4 to 1,
for instance from 40 kgs to 10 kgs, for a range
of corresponding speeds from 250 revolutions
per minute to 1,000 revolutions per minute. On
the other hand, the epicycloidal gear is chosen
with a ratio of 4/141. In other words, when
the big sun wheel is stopped, the set of planet
wheels turns with a speed which is 1/5 of the
speed of the small sun wheel,

Under these conditions, the torque 2 that is
opolied to the output shaft (Fig, 4) is equal to
5 times the torque C! applied to the small sun-
wheel. As for the reaction C? on the big sun-
wheel, it is equal to four times C1.

Considering first shaft I! when its torque is
maximum (40 kgs) and its speed is minimum
(250 revolutions), it will be seen that, owing to
the epicycloidal gear, the output shaft 2 can
receive: a torque of 405, that is to say 200
kgs.: and a speed of 250/5, that is to say 50 revo-
lutions.

These conditions correspond to transferring to
the big sun wheel a torque of 440, that Is to
say 160 kgs, which could not be accepted for
shaft 2, but free wheel device 13—i4 acts In
this case for transmitiing this torque directly
to frame (5.

This is the first step of operatlon, during
which it is possible, by acting on the gear ratlo
of gear box H', of causing the speed of output
shaft 2 to pass from 59 revolutions to 200 revolu-
tions,

At this time, primary shaft 1! turns at a speed
of 1000 revolutions per minute and supports a
torque of 10 kgs. It follows that the big sun-
wheel transmits a reaction of 104, that is to say
40, kgs. Now, this is the limit value of the
torgue that can be supported by primary shaft {2

The second gear box H? can be brought into
action for gradually increasing the speed of shaft
12, 'When this speed has reached its maximum
value, that is say 1000 revolutions, and sup-
posing that the ratio of transmission between
said shaft and the big sun-wheel 1s equal to 1,
the speeds of the two sun-wheels are equal to
each other, and also to the speed of the receiver
shaft, to wit 1000 revolutions per minute.

Finally, the torques will have varied from 200
to 10 kgs, that Is to say In the proportion of
20 to 1, while the initial proportion was merely
4 to 1. Also, the range of speeds will have varied
from 50 to 1000 revolutions per minute, while
originally it varied merely from 250 to 1000,

Besldes, it should be noted that this increass
of the ranges of the torques and of the speeds
does not call for any interruption in the trans-
misston.

Furthermore, i} is important to note that the
operation above descrlbed corresponds only to
an example. We might also provide for the stop-
ping of the small sun-wheel from the time when
the big sun-wheel is brought into play, after
which it would be again brought into action,
when the big sun-wheel reaches its maximum
value., With such an arrangement, we would
obtaln a slightly different range of speeds.

Also, It is clear that we might provide speed
reducing or speed multiplying gears between the
big sun-wheel and shaft (2. Anyway, the maxi-
mum ratio to be provided between the small sun-
wheel and the blg sun-wheel would be the ratio
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of the maximum torque and the minimum torque
that can be transmitted by each of the shafts.

The above calculations would apply to the case
of more than two shafts, as 1llustrated by way
of example by Figs. 5 to 7. Supposing for in-
stance that the torques and the speeds of shafts
i1, 12, 13 in the case of three shafts, are the same
as those above mentioned, 1t will be seen that
the intermediate recelver shaft 21, on the output
side of the first epicycloldal gear, can transmit
torques from 10 kgs to 200 kgs. It follows that
we may chooose, for the second epicycloidal gear,
a ratio of 2004541, that is to say 21. Under these
conditions, the final receiver shaft is capable of
transmitting a torque of 4020, that is to say
840 kgs. 'The full range of torques, for the whole
of the transmission, will therefore go from 10
to 840 kegs, and the range of speeds will go from
14 to Y4, still without interruption in the trans-
misslons and without the maximum speed heing
infiluenced.

Concerning the means for obtalning the trans-
formation of the speeds hetween the source of
energy and the primary shafts (1, 12, ete., they
can be made Iin any suitable manner, being, at
will, of mechanical, electrical, hydraulic, or any
other nature.

Eventually, clutches, such as shown at 22 by
Fig. 8, may be provided, these clutches belng
themselves of mechanical, hydraulic or any other
suitable value.

When mechanical change speed devices are
utilized, they may, for instance, be of the pulley
and friction type as shown at 23-—24 in Flgs. 8
and 9, these devices being actuated from a driv-
ing shaft 285.

However, advantageously, we make use of
change speed devices of the connecting rod type,
and, more especlally, of the change speed devices
described in the Belglan patent No. 412,785, filed
Dec. 14, 1935,

We will now glve a second numerical example
corresponding to this application.

Second example

The chanee speed devices of the type above de-
scribed essentially include, as shown by Fig. 11,
a plurality of sets of connecting rods or arms
26, 27, 28, 29, for Instance four, actuated by the
crank pins, placed at sultable angles with re-
speet to one another, of a crankshaft 25 which
drives the mechantsm. Each set of arms acts on
the recelver shaft through a free wheel device
30, 81, 32, for instance of the type In which two
surfaces 3% and 31 roll on each other, with a
wedge 32 interposed between them and adapted
to nrevent rolling tn one direction.

Therefore, If there are two recelver shafts,
use is made of two serles of four sets of arms as
above described which, preferably, according to
an arrangement set forth in a patent applica-
tion filed at the same time as that above men-
tioned, are mounted on the same crankshaft 286,
each crank pin of the latter acting on two con-
nectlng rods 26, etc. belonging respectively to
said sets.

The speed variation is obtalned by displacing
the pivots 33 of the coupling crank 27, which
pivots are for instance guided circularly by means
of levers 34. Supposing that the variation Is
obtained manually, the two hand levers 211 and
212 of Fig. 1 would serve to operate separately
the plvots 33 of the two sets of connecting rods,

wWith such an arrangement, and supposing for
instance that, on the one hand, the free-wheel
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devices of the two speed reducing sets are ca-
pable of supporting each, dynamically, 400 kgs,
and that, on the other hand, motor M develops
40 HP at a speed of revolution of 1440 revolutions
per minute, which corresponds to a driving
torque of 20 kgs, it will be seen that the maximum
speed reduction, under ful! power is, for each
recelver shaft 1! or 12, 2044q, or T4, or 0.05.

As, In connecting rod systems of the kind in
question, the highest speed of the receiver shaft
is generally, for Instance, 0.4 tlmes the motive
speed, 1t will be seen that the range of speeds
goes from 1,440x04 to 1,440%0.05, that Is to
say from 576 revolutions to 72 revolutions.

Therefore, If shafts 11 and 12 were merely di-
rectly coupled together, we could transmit to the
output shaft 2 a maximum torque of 800 kgs
(2X400) with said range of speed (from g mini-
mum value to 8 times said minimum value).

If now use is made of an eplcycloidal train as
above described, with a ratio of 8;j+1 (14§ of revo-
lution of the planet wheels for one revolutlon of
the small sun-wheel) it is found that the range
of speeds which can be obtained in two successive
steps, as above explained, Is nine times greater
(that Is to say from 576 revolutions to 8 revolu-
tions), the maximum torque that can be trans-
missed to the output shaft 2 being itself 4009,
that is to say 3,600 kgs.

The above examples have been glven merely
by way of example, and, in a general manner,
the invention would apply to any combination of
the kind above described, provided between at
least two primary shafts, for which:

1. Bupposing that their torques would be equal,
unequal or variable, their respective speeds would
be:

a. Either equal and constant;

b. Or different and constant;

c. Or variable for only one of the shafts;

d. Or variable for more than one shaft;

e. Or varlable for all the shafts: and,

2, Bupposing that thelr speeds are equal, un-
equal or variabie, their torques would be:

a. Either equal and constant;

b. Or different and constant;

¢. Or variable for only one of the shafts;

d. Or variable for one of the shafts only;

e. Or varlable for all the shafts.

On the other hand, it should be well under-
stood that, in order to transmit to shafts I, 12,
etc. zaid torques and speeds, we may have re-
course to the following means:

1. As above supposed, the combination of at
least one source cf energy (internal combustion
engine, steam engine, electric motor, hydraulic
motor, etc.) and change speed devices or Inter-
mediate receivers themselves of any suitable type
(mechanlieal, electrical, hydraulic, or other de-
viees);

2. Or direetly one or several sources of energy
of any type whatever;

3. Or the combinaticn of the two above men-
tioned arrangements. one ~f the primary shafts
being for instance driven by an engine, and the
other by an intermediate receiver which is actu-
ated either by the same engine or by another
engine.

In any case, the svstems sccording to the in-
vention make it possible, whenever it iz necessary.
to absorb the reactions independently of the or-
gans blaced before the sun-and-planet wheel
gears or the lke.

In the followlng description, we will now give
examples of devices according to the invention
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in which shafts 11, 12, etc, are actuated by elec-
trical driving means.

Supposing first the case of two electric motors
M! and M2, which drive primary simfts i1 and
12 at substantially constant speed V, with torques
of utilization varylng from 10 to 40 kgs, thig last
mentioned value corresponding to the starting
torque, we may make use of the arrangement 11-
lustrated by Fig. 12,

Ii both shafts were merely coupled together,
we would obtain merely a maximum torque of
80 kes, but with a single gtarting speed.

With the arrangement according to the pres-
ent invention, for instance with a gear traln the
ratio of which is 441, we obtaln two starting
speeds with a maximum torgue of 200 kgs.

As a matter of fact, by first starting the first
motor, which acts on the small sun-wheel, we
obtaln a first speed V/5 with a torque, on the
output shaft 2, of 405 that is to say 200 kgs,
the reaction of the big sun-wheel being supported
by the frame.

Then, when the plant has started and the
torque developed by the first motor has dropped
down to 10 kgs, the torque on the output shaft 2
is 50 kegs and the reaction on the big sun-wheel
is 40 kgs. It is then possible to bring the second
motor into play.

The conirol of this second motor, if it 1s ef-
fected automatically, may, in particular, be ob-
tained through purely electrical means. It suf-
fices, for this purpose, to have recourse to a re-
lay 35 operated In accordance with the current
flowing through the first motor. When the cur-
rent drops below a certain value, this relay starts
the second motor by means of a contactor 86.

What has just been told would of course apply
1o electric motors of different characteristics, for
instance:

a. To a motor having a certaln speed V, with
a minimum torque of 10 kgs and a maximum
torque of 40 kes; and

b. To a motor having a speed V equal or differ-
ent, with a minimum torque of 5 kgs and a maxi-
murm torgue of 40 kegs.

By causing, for instance, the small sun-wheel
to he driven by the smaller motor and choosing,
for instanee, for the sun-and-planet wheel gear,
a ratio equal to %31, the starting torque would
be 20 %9 that is to say 180 kgs.

When this motor will have reached its normal
working speed of revolution with a torque of 5
kgs, the reaction on the big sun-wheel will he
5x8, that is to say 40 kgs, that is to say the
maximum torque of the second motor, which can
then be brought into action.

Figs. 13 to 16 show another arrangement of
the invention, In which the primary shafts are
concenirig, this arrangement being supposed to
be applied to the case of an electrie drive.

In the embodiment of Flgs. 13 and 14, we pro-
vide two electric motors, which are arranged tan-
dem-like, and the rotors of which act respectively
on the two shafts 1! and (2,
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Fig. 14 diagrammatically shows the free-wheel
devices 13—I14 and 16—I7 assoclated with such
a system.

In the embodiment {llustrated by Fig. 15, a
gingle electric motor is provided, the rotor R and
the stator 8 of which are adapted to act respec-
tively on the two above mentioned shafts, the
whole working for instance in the following man-
ner, in eombination with the two free-wheel de-
vices 18, 14 and 16, IT shown in detall by Fig. 16.

Through the medium of a switch, current is
distributed in such manner that the rotor first
turns in the direction of the simple arrow (Filg.
16). The rotor is then free to turn and the re-
action is supported by the free-wheel device
13—14, which coacts with the blg sun wheel.
With this manner of operating, we obtain a first
speed of shaft 2.

When the maximum speed has been reached,
the direction of working of the motor is reversed,
which causes the rotor to stop in view of the
action of free-wheel device t6—iT, The stator
then starts turning and produces, through the
working of the mechanism, a second speed of
shaft 2 which is slightly lower than that of the
motor, in a proportion which depends upon the
characteristies of the epicycloidal gear,

In any case, whatever be the particular em-
bodiment that is chosen, it is possible, according
to the present invention, to transmit energy with
a range as wide as possible both as to the torque
and the speed of the output shaft or shafts.

It will be readily understood that such an in-
vention can be given many different applications
and that it will be particularly interesting when
the inertia per HP, that is to say the welght that
is to be moved, in the case of vehicles, is of high
value, or again when the starting torques are of
considerable value as compared to the normal
working torques.

For instance, in particular, the invention is
especially well adapted to the traction of vehicles,
either road vehicles or track vehicles, such for
instance as railroad automotive cars,

In all cases, it will be possible to obtain the de-
sired starting torque, without the maximum speed
of the vehicle being reduced, and without requir-
ing the use of gear-wheel speed reducing gears,
the operation of which is always complicated
because of the synchronism which is to be ob-
tained in their case hetween their operation, that
of the clutech and that of the engine.

It should further be noted that, in all the cases
in which a disengagement of cooperating gears or
clutches is to take place under load, the invention
has another advantage, to wit the power to be
disengaged is lower, since it is possible to act only
on one of the primary shafts, that is to say on a
load which is only a portion of the load acting
upon the final receiver shaft.

LEO ROBIN.
MATHIEU VAN ROGGEN.



