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The subject-matter of this invention is a start 
ing device for combustion engines and more 
generally a device suitable for all such purposes 
as involve the use of means comparable to those 
which are necessary for starting internal Con 
bustion engines. 

It is well known that for the purpose of start 
ing an engine the shaft thereof must be rotated 
at a definite speed; with this end in view it has 
already been proposed to replace crank Starting 
by an electric or a momentum starting gear. 
The device according to this invention is more 

efficient than a momentum Starting gear and 
is more satisfactory in operation than an electric 
Starting gear. 
The starting device proposed operates CIn the 

basis of elastic accumulation, the element Select 
ed being rubber. It consists primarily of a plu 
rality of rubber rings connected in a series, one 
end ring of the series being attached to the 
locking device and the other end ring to a device 
for the winding up of the rubber ring System. 
Moreover, the end ring located on the locked 
side is provided with Some Suitable coupling 
means for connection With the engine or na 
chine to be driven. 
The winding up of the rubber ring System is 

effected either by means of a crank to be oper 
atively connected with a pinion meshing with a 
gear wheel rigid with one end rubber ring, or 
from a distance through a ratchet gear With a 
return spring, this enabling to set the pinion 
into rotation by alternating actions exerted upon 
an operating cable, or with the aid of an electric 
motor. The instantaneous power necessary for 
such winding up is far less than the power in 
volved by direct starting. 
One manner in which this invention can be 

carried into effect will now be described more 
specifically, reference being had to the appended 
drawing in which: 

Figure 1 is a diagrammatical view of the start 
ing device; 

Figure 2 illustrates the embodiment of a Worm 
gear wind-up device. 

Figures 3, 4 and 5 illustrate the locking system 
in three different positions, together with the 
embodiment of a release System useful in the 
case of remote operation of the wind-up device. 
Figure 6 shows diagrammatically the electri 

cally controlled release device, while Figure 7 
illustrates an arrangement providing for auto 
matic release as Soon as the torque is sufficient 
to start the engine, together with the electric 
relay involved by that arrangement. 
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The device is composed of a number of molded 

rubber rings S (Fig. 1) vulcanized on metal 
armatures. Said rings are connected in a series, 
that is, the first ring is connected with the sec 
Ond ring 2 through the outer armature 4, the 
Second ring with the third ring 3 through the 
inner armature 5, and so on; the first ring is 
attached to a wind-up device; as shown in Fig. 
1 the latter consists of a gear wheel P driven 
by a pinion p retained in one direction by a 
paWl C. The last rubber ring 6 of the series is 
attached to a disc 7 normally locked by a latch 
W. The coupling with the engine M to be started 
is obtained in the example illustrated by a uni 
directional clutch with wedging rollers RL. 
In FigS. 3, 4 and 5 in which a locking system 

is illustrated in a Somewhat less diagrammatical 
manner than in Fig. 1 the latch V is pivoted on 
a pin O and provided with a return spring r. 
A keeper L is designed to hold the latch in its 
locking position. A lever M. urged by a spring 
R is designed to bring back the latch into its locking position. 
The operation is as follows: 
The device being locked, the rubber ring sys 

ten is Wound up either with the aid of a crank 
as shown in Fig. 1 or from a distance by means 
of a cable 8 wound on a drum 9 provided with 
Some ratchet one-way coupling and with a re 
turn Spring, whereby the pinion p can be driven 
by alternating pulls exerted on the operating 
cable (Fig. 2) Or again with the aid of an electric 
motor. - 

After a certain number of revolutions the 
rings are Sufficiently stressed and the device is 
released. 
The part 7 to be locked has gear teeth cut 

at the periphery thereof with an angle of pres 
Sure of Say 20°. The nose to of latch V is also 
shaped as a gear tooth with a rounded end. 
Upon a torque being exerted in the direction 
shown by the arrow F in Fig. 3, a disengaging 
force is Set up by reason of the angle of pres 
Sure amounting to 20°. It will be appreciated 
easily that with a given coefficient of friction the 
Said disengaging force depends on the position 
of the pivot O of latch V with respect to the 

50 

55 

tangent to the circle through the point of con 
tact of the latch with one tooth on the part 
to be locked. Care is to be taken that the said 
disengaging force shall always be positive, while 
On the other hand it shall be small to allow the 
latch keeper I, being displaced by a compara 
tively slight force. 
Not only does the fulfilment of the above con 
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dition provide for an easy release, but also Wear 
at the points of escapement of keeper L and 
latch. W is reduced to a minimum. In addition, 
as soon as the said points of escapement are 
passed, the latch Wis cammed away by the release 
force. As a result of the rounded shape of the 
latch nose end (or of the teeth on the part to 
be locked) the releasing force increaseS rapidly 
in proportion as the latch is moved away. Since 
that force is considerably larger than the One 
necessary to rock the latch, the bending StreSS 
upon the tooth is removed almost instantaneously. 
Every danger of breakage or wear is thus avoided. 
During the recoil of the rubber rings the latch 

is kept disengaged by Spring r, and the engine 
to be started is driven through. Some clutch that 
can be thrown out of gear automatically as SOOn 
as the engine is started, such as a claw clutch, a 
pawl-and-ratchet coupling, a one-Way Wedging 
roller coupling. The latter arrangement is the 
One illustrated. 
At the end of the recoil the latch is re-engaged 

as ShoWn in Fig. 5, Spring R, then acting upon 
latch W through lever M. 
The release System can be controlled in any 

Suitable manner; however, an arrangement Which 
can be used where the device is wound up by 
hand from a distance (Fig. 2) is shown diagran 
matically by Way of example in FigS. 3, 4 and 5 
in three different positions, viz.: the locked posi 
tion, the released position and the first stage of 
the locking process. 
The release mechanism can also be combined 

With the clutch pedal. This Would afford the 
advantage of compelling the driver to throW the 
engine out of gear to allow Same being started, 
which is desirable, especially by cold weather, 
in order to decrease resistance to motion. 

Fig. 6 illustrates an electric release device that 
can advantageously be combined With the auto 
matic SWitch shown in Fig. 7. The spring R is 
replaced by an electro-magnet if Whose core 23 
actuates the keeper L. against the action of a 
Spring 26. The use of this arrangement makes 
it possible to limit the stress on the rubber rings 
to a value just Sufficient for starting the engine 
irrespective of the temperature of the latter. 
Effectively, it is Well known that the energy neces 
Sary for starting an engine is the more consider 
able as the temperature of the latter is lower, 
Practically, with a given engine and a given start 
ing device, to every particular temperature there 
corresponds a definite torque. 
In the arrangement shown in Fig. 7 the torque 

finds its measurement in the compression of a 
Spring 28 that absorbs the reaction of the torque 
upon the Worm Spindle 25. It would as well be 
possible to use the axial reaction of a pair of 
helical gear wheels or the tangential reaction 
upon One amongst the three elements of a plane 
tary gear. 
Temperature is given e. g. by the expansion of 

a liquid enclosed in a capsule 2 immersed in 
the oil Sump 3 of the engine. The said expansion 
is transmitted to a deformable capsule is that 
carries a contact 5 located opposite a rod 6 
Which undergoes a displacement which is propor 
tional to the torque. It will be understood easily 
that in Such conditions the distance between the 
contacts is the Smaller as the temperature is 
higher; consequently, contact will also be estab 
lished at a value of the torque which is the Smaller 
as the temperature is higher. 
The outline of a small electric motor is drawn 

in chain lines in Fig. 7, it being obvious that the 
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4. 
elastic accumulation starting device can also be 
Wound up electrically. The use of Such an ar 
rangement, While retaining all the advantages of 
the conventional electric starting (simplification 
of the operations to be performed by the driver), 
provides for much more powerful startings by a 
Starting device and above all With a battery of 
much less power. The gain in weight is a con 
Siderable One. Moreover, With an exhausted bat 
tery, the engine can still be started powerfully 
OWing to the possibility of Winding up by hand. 
Where the arrangement used is the one shown 

in Fig. 7 release takes place as Soon as the con 
tacts bear upon each other; this results in a Sud 
den drop in the torque, while the contacts move 
away from each other; consequently, the electro 
Imagnet ShoWn in Fig. 6 Would release the latch 
before the recoil has come to an end, so that said 
latch Would ride over the teeth on the part to 
be locked. The electric relay shown is designed 
to avoid that inconvenience. The operation is 
as follows: the engagement of the contacts visible 
in Fig. 7 With each other produces the grounding 
of the release electro-magnet ; (Fig. 6) and at 
the same time that of the winding of relay. 26 by 
Which a contact-carrying strip 2 is attracted 
Which provides for an additional grounding of 
the first circuit. The result is that the current 
goes On fioWing through the release electro 
magnet and through the winding of the relay. 
It is necessary that the opening of said circuit 
should take place as soon as the engine has 
Started, or as soon as a new starting is attempted 
if the first one should prove unsuccessful. For 
that purpose, a Stripping Winding 22 is provided 
On the relay through which an electric current, 
for instance that of the battery loading circuit, 
aS SOOn aS the generator Switch-in speed is reach 
ed, or that of the Wind-up motor circuit, should 
the engine have failed to start and a new start 
ing be attempted. The flowing of any one of 
the Said currents will be effective to release the 
relay and consequently to lock the starting device. 
What I claim aS my invention and desire to 

Secure by Letters Patent is: 
i. A device for the starting of engines and 

for all Such purposes as involve the development 
of considerable power in a very short time, con 
Sisting of a Wind-up device, a locking device, a 
plurality. Of rubber rings, means connecting said 
rings in a Series So that the total angle of twist 
of the Several rings is equal to the sum of the 
angies of twist of the individual rings, the first 
ring in the series being rigid with the wind 
up device and the last ring with tine locking 
device, and means to couple the locking device 
With the driven part. 

2. A device for the Starting of engines con 
Sisting of a gear wheel, a plurality of deformable 
elastic rings arranged in a Series, the first ring 
being connected at the outer portion thereof with 
the next ring and at its inner portion with said 
gear Wheel, a Source of power, a pawl retained 
pinion driven by said source of power and mesh 
ing With Said gear wheel, a normally locked disc 
the last ring in the series being connected at its 
Outer portion with the last ring but one and 
being rigid with said normally locked disc which, 
upon release, Will drive the part to be driven 
and means connecting the rings two by two, 
alternatively at their inner portion and outer 
portion. 

3. A device for the starting of engines con 
sisting of a gear wheel, a ratchet gear, a return 
Spring, a motor, a normally locked disc, a plus 
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rality of deformable elastic rings arranged in a 
Series, the first ring being connected at the outer 
portion thereof with the next ring and at its 
inner portion with said gear wheel actuated 
through the medium of said ratchet gear and of 
a return Spring through said motor, the last ring 
in the Series being connected at its Outer armature 
With the last ring but one and being rigid with 
said normally locked disc which, upon release, 
Will drive the part to be driven and means con 
necting the rings two by two, alternatively at 
their inner portion and Outer portion. 

4. A device for the starting of engines con 
sisting of a gear Wheel, a pinion, a pawl, a source 
of power, a disc, actuating means, a plurality 
of elastic rings arranged in a series, the first 
ring being connected at the outer portion thereof 
with the next ring and at its inner portion with 
a gear wheel driven by said pinion retained in 
one direction by a pawl and actuated by a Source 
of power, the last ring in the series being con 
nected at its outer portion with the last ring 
but one and being rigid with said disc, means 
connecting the rings two by two, alternatively 
at their inner portion and outer portion, the said 
disc being formed at the periphery thereof with 
teeth having an angle of pressure of about 20, 
a latch in the shape of a gear tooth with a 
rounded crest coacting with said teeth and 
adapted to oscillate about its median axis by the 
action of said actuating means acting upon either 
end thereof in combination with the action of 
calibrated SpringS. 

5. A device for the Starting of engines Con 
sisting of a gear wheel, a pinion, a pawl, a Source 
of power, a disc, electromagnet cores, levers Op 
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erable by said cores, a plurality of elastic rings 
arranged in a series, the first ring being con 
nected at the outer portion thereof with the next 
ring and at its inner portion. With Said gear 
wheel driven by a pinion retained in one direction 
by said pawl and actuated by said source of 
power, the last ring in the Series being connected 
at its outer portion with the last ring but one 
and being rigid With said disc means connecting 
the rings two by two, alternatively at their inner 
portion and outer portion, Said disc being formed 
at the periphery thereof With teeth having an 
angle of pressure of about 20°, a latch in the 
shape of a gear tooth with a rounded crest 
adapted to oscillate about its median axis by 
the action upon either end thereof of Said levers 
actuated by Said electromagnet cores against the 
action of a calibrated spring. 
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