
Aug- 4, 1953 J. J, WARMO-E-S ETAL 2,647,412 
DEVICE FOR ELASTICALLY TRANSFERRING FORCES 

Filed April 24, 1952 

/ § /“ 
7 \__ 7 a’ 

k /5 
, 

/2 >79 
_ , 73” // 

6 \ 9 r 

// KY; 4 5' 
/ \\ . 

5 7 F /» 9 

10 

7 1/ i ‘g /"/ I 
' ITEM TUSTIH WAR MOPS AND 

LEG/Y A. H- J“. Cl-OSkl/Y 

. INVENTORSI 



Patented Aug. 4, 1§53 2,647,412 

UNITED STATES PATENT OFFICE 
2,647,412 

DEVICE FOR ELASTICAL 
FOR 

EIéY TRANSFER/RING 

Jean Justin Warmoes, Montreal, Quebec, Canada, 
and Léon Auguste Adrien Joseph Closkin, Liege, 
Belgium 

Application April 24, 1952, Serial No. 284,101 
In Belgium June 16, 1951 

(C1. 74-470) 14 Claims. 

The present invention relates to a device for 
transferring a force, and more particularly to a 
device for elastically transferring a force. 

It is an object of the present invention to pro 
vide an intermediate member in a mechanical 
system transferring the effort of a force from one 
part to another. 

It is another object of the present invention to 
provide an elastic force-transmitting device in 
systems in which at least part of the elements 
are subject to vehement forces. 

It is a further object of the present invention 
to provide an intermediate device for mechanical 
systems involving forces acting very rapidly. 

It is still another object of the present invention 
to provide a device of the type described in which 
the forces are deadened. 

It is a still further object of the present inven 
tion to provide an intermediate part of a me 
chanical system in which the forces are trans 
mitted with a certain delay. , 
The present invention is as it were the in 

verse of the device for elastically transferring 
forces disclosed and claimed in our copending 
application Serial No. 282,882, ?led April 17, 1952, 
for “Device for Elastically Transferring Forces.” 
A device according to the present invention 

comprises in its broadest aspect a cylinder, a 
piston movably arranged in the cylinder and de 
?ning with the same a chamber containing a ?uid, 
resilient means for transferring at least part of ‘ 
the force to the piston so as to move the same in 
a direction increasing the volume of the chamber 
so as to create a partial vacuum in the same 
having a retarding effect on the motion of the 
piston with respect to the cylinden'and means 
for restoring the initial pressure of the ?llld 1n 
the chamber when the piston has moved through 
a predetermined distance with respect‘ to the 
cylinder so as to relieve the retarding e?ect on 
the motion of the piston and to continue the mo 
tion of the piston with a force larger than the 
force acting upon the piston during the retarding 
effect of the partial vacuum. 
Preferably the fluid contained in the chamber 

is air. 
In a preferred embodiment of the present in 

vention the cylinder has a curved .wall portion 
having a slot substantially parallel to the axis 
of the cylinder and extending over part of the 
curved wall portion and which is engaged by a 
member rigidly connected to the piston, resilient 
means transferring the force to’ the member, the 
slot connecting the chamber with the atmosphere 
when the piston has moved through the prede-g 
termined distance. 

5 

15 

20 

25 

35 

40 

50' 

2 
A preferred embodiment of the present inven 

tion comprises a casing having two opposite end 
Walls provided with apertures, respectively, a 
cylinder arranged in the casing and having an 
open end arranged coaxially with and contigu 
ously to the aperture in one of the two end walls, 
a cylindrical head movably arranged in the cas 
ing and projecting to the outside thereof through 
the aperture in the other of the two end walls, 
the cylindrical head receiving the force to be 
transferred, resilient means abutting with the 
ends thereof against the cylinder and the cylin 
drical head, respectively, so as to urge the same 
into an end positionlin which the cylindrical head 
abuts against the other of the two end walls. 
In a preferred embodiment of the present in 

vention a helical spring is attached to the cylin 
drical head and the member, the helical spring 
transferring the force from the cylindrical head 
to the member and returning the member into 
the initial position thereof when the cylindrical 
head has returned into the initial position thereof. 
The novel features which are considered as 

characteristic for the invention are set forth in 
particular in the appended claims. The inven 
tion itself, however, both as to its construction 
and its method of operation, together with ad 
ditional objects and advantages thereof, will be 
best understood from the following description 
of speci?c embodiments when read in connection 
with the accompanying drawings, in which: 

Fig. 1 is a perspective view of an embodiment 
of the present invention, the front part of the 
device being broken away in order to show the 
interior thereof; 

Fig. 2 is a longitudinal section through the 
device shown in Fig. 1. 

Fig. 3 is a perspective view on an enlarged 
scale of part of Fig. 1; and 

Fig. 4 is a side elevation of the device shown 
in Figs. 1 and 2, part of the casing being "broken 
away. 
Referring now to the drawings a casing I hav 

ing preferably cylindrical shape of any cross 
section and preferably circular cross-section 
comprises two opposite end walls i’ and I” pro 
vided with preferably circular apertures, re 
spectively. A cylindrical head 2 is movably ar 
ranged in the casing I and projects to the out- 
side thereof through the aperture in the end wall 
I’. The cylindrical head 2 abuts against the 
inner face of the end wall I’ under the action of 
resilient means such as a compression spring- 3 
abutting against the inner end face of the cylin 
drical head and the outside of the end face of a 
cylinder 8 which is rigidly connected to'the other 
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end wall I" of the casing I. It should be under 
stood, however, that the resilient means could be 
so arranged as to abut directly against the end 
wall I" of the casing l. 
A piston B is movably arranged in the cylinder 

8. The piston »_6 de?nes with the upper end wall 
l2 thereof a chamber having a variable volume 
with the cylinder 8. The curved wall portion 8 
of the cylinder 8 is provided with at 1east one slot 
I0 extending substantially parallel to the axis of 
the cylinder and over part of the curved wall por 
tion 9 thereof. The slot it] serves as guiding 
means for a member or cross-piece '5 .rigid with 
a piston rod '5 rigidly attached to the piston .8. 
The slot l0 connects the chamber de?ned by the 
cylinder 8 and the piston 6 with the atmosphere 
when the piston 6 has moved through a predeter 
mined distance with respect to the cylinder 8, 
thus giving the atmospheric air access to the 
chamber. A sleeve H sliding along the outside 
of the curved wall portion 3 of the cylinder 8 aids 
in guiding the cross-piece 5. The piston rod 1 
extends through theaperture of the end wall i” 
of the casing I. 
In the rest position the .upper end wall (2 of 

the piston 6 is maintained as close as desired to 
the end face of the cylinder ‘8 by means of a resil 
ient part such as a helical spring 13 attached to 
the cylindrical head 2 and by means of hooks d 
to the cross-piece 5. 
The operation of this device is as follows: 
The force to be transferred acts on the end 

face ofthe cylindricalhead 2 and drives the same 
into the casing i whereby the springs ,3 and 13 
are compressed. The spring l3 pushes the piston 
6 by means of the cross-piece 5 so as to withdraw 
the upper end wall 52 of the piston 5 from the 
end face of the cylinder 8. Therefore a partial 
vacuum is created in the chamber defined by the 
upper end Wall .12 of the piston 6 and the cor 
responding end wall of the cylinder 8 which has 
a retarding effect on the piston 6 and increases 
with increasing distance of the upper end wall 
[2 from the corresponding end wall of the cylin 
derB. However, when the piston arrives with the 
upper .end wall i2 thereof flush with the upper 
end of the slot l0, air enters suddenly into the 
cylinder ‘3 from the outside so that the motion 
of the piston .6 is no longer retarded and the 
spring 13 is relieved from compression and im 
parts a sudden impulse to the piston 6. Owing 
to the described motion of the piston 6 and the 
corresponding motion of the piston rod "i the 
initial eifort is transferred either directly to the 
desired spot or to any mechanical or electrical 
relay. The effort acts with a predetermined 
deadening and retardation which can be adjusted 
by suitably choosing the parts of the device such 
as the springs 3, I3 and the length of the cylin 
der .8, the slots i0 and the piston 6. 

If the force ceases before a communication is 
established between the chamber de?ned by the 
piston 6 and the cylinder 8 and the atmosphere, 
the spring 3, pushes the head 2 upwards and re 
turns the same to the initial position thereof. 

It will be understood that eachof the elements 
described above, .or two or more together, may 
also ?nd a useful application in other types of 
devices for transferring a force differing from 
the types described above. 
While the invention has been illustrated and 

described as embodied in a device for elastically 
transferring a force, it is not intended ‘to be 
limited to the details shown, since various modi 
fications and structural changes may be made 
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without departing in any way from the spirit of 
the present invention. 
Without further analysis, the foregoing will 

so fully reveal the gist of the present invention 
that others can by applying current knowledge 
readily adapt it for various applications without 
omitting features that, from the standpoint of 
prior art, fairly constitute essential character 
istics of the generic or specific aspects of this 
invention and, therefore, such adaptations should 
and are intended to ‘be comprehended within the 
meaning and range of equivalence of the follow 
ing claims. 
What is claimed as new and desired to be se 

cured by Letters Patent is: 
1. A device for transferring a force, compris 

ing, in combination, a cylinder having a curved 
wall portion having a slot substantially parallel 

. to the axis of said cylinder and extending over 
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part of said curved wall portion; a piston mov 
ably arranged in said cylinder and de?ning with 
the same a chamber containing air; a member 
rigidly connected to said piston and engaging 
said slot; and resilient means transferring the 
force to said member so as to move the same and 
said piston rigidly connected thereto in a direc 
tion increasing the volume of said chamber so 
as tocreate a partial vacuum in the same having 
a retarding eifect on the motion of said piston 
with respect to said cylinder, said slot connecting 
said chamber with the atmosphere when said 
piston has moved through a predetermined dis 
tance with respect to said cylinder so as to relieve 
the retarding eifect on the motion of said piston 
and to continue the motion of said piston with 
a force larger than the force acting upon said 
piston during the retarding effect of said partial 
vacuum. 

2. A device for transferring a force, comprising. 
in combination, a cylinder having a curved Wall 
portion having a slot substantially parallel to the 
axis of said cylinder and extending over part of 
said curved Wall portion; .a piston movably ar 
ranged in said cylinder and defining with the 
same a chamber containing air; a member rig 
idly cennected to said pitson and engaging said 
slot; and :a resilient means transferring the force 
to said member so as to move the same and said 
piston rigidly connected thereto in a direction 
increasing the volume of said chamber so as to 
create a partial vacuum in the same having a 
retarding effect on the motion of said piston 
with respect to said cylinder, said slot connecting 
said chamber with the atmosphere when said 
piston has moved through a predetermined dis 
tance with respect to said cylinder so as to relieve 
the retarding e?ect on the motion of said piston 
and suddenly to accelerate the same by the force 
transferred resiliently to said piston so as to con 
tinue the motion of said piston with a force larger 
than the force acting ‘upon said piston during 
the retarding effect of said patrial vacuum. 

3. A device for transferring a force, comprising, 
in combination, a cylinder having a curved wall 
portion having .a slot substantially parallel to the 
axis of said cylinder and extending over part of 
said curved Wall portion; a piston movably ar 
ranged in said cylinder and de?ning with the 
same a chamber containing air; a cross-piece 
rigidly connected to said piston and engaging 
said slot; and resilient means transferring the 
force to, said cross-piece ‘so as to move the same 
and said piston rigidly connected thereto ‘in a 
direction increasing the volume of said chamber 
so as to create a partial vacuum in the same 
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‘having’a retarding effect on the‘ motion of said 
piston with respect to said cylinder, said slot 
connecting said chamber with the atmosphere 
when said piston has moved through a predeter 
mined distance with respect to said cylinder so 
as to relieve the retarding effect on the motion 
of said piston and to continue the motion of said 
piston with a force larger than the force acting 
upon said piston during the retarding effect‘ of 
said partial vacuum. 

4. A device for transferring a force, compris 
ing, in combination, a cylinder having a curved 
wall portion having a slot substantially parallel 
to the axis of said cylinder and extending over 
part of said curved wall portion; a piston mov 
ably arranged in said cylinder and de?ning with 
the same a chamber containing air; a cross-piece 
rigidly connected to said piston and engaging 
said slot; and resilient means transferring the 
force to said cross-piece so as to move the same 
and said piston rigidly connected thereto in a 
direction increasing the volume of said chamber 
so as to create a partial vacuum in the same 
having a retarding e?ect on the motion of said 
piston with respect to said cylinder, said slot ‘ 
connecting said chamber with the atmosphere 
when said piston has moved through a predeter 
mined distance with respect to said cylinder so 
as to relieve the retarding effect on the motion 
of said piston and suddenly to accelerate the ' 
same by the force transferred resiliently to said 
piston so as to continue the motion of said piston 
with a force larger than the force acting upon 
said piston during the retarding effect of said 
partial ‘vacuum. 

5. A device for transferring a force, compris 
ing, in combination, a cylinder having a curved 
wall portion having a slot substantially parallel 
to the axis of said cylinder and extending over 
part of said curved wall portion; a piston mov 
ably arranged in said cylinder and de?ning With 
the same a chamber containing air; a piston rod 
rigidly connected to said piston; a member rig 
idly connected to said piston rod and engaging 
said slot; and resilient means transferring the 
force to said member so as to move the same 
and said piston rigidly connected thereto in a 
direction increasing the volume of said chamber 
so as to create a partial vacuum in the same 
having a retarding effect on the motion of said 
piston with respect to said cylinder, said slot 
connecting said chamber with the atmosphere 
when said piston has moved through a predeter 
ined distance with respect to said cylinder so 

as to relieve the retarding effect on the motion 
of said piston and to continue the motion of said 
piston with a force larger than the force acting 
upon said piston during the retarding effect of. 
said partial vacuum. 

6. A device for transferring a force, compris 
ing, in combination, a cylinder having a curved 
wall portion having a slot substantially parallel 
to the axis of said cylinder and extending over 
part of said curved wall portion; a piston mov 
ably arranged in said cylinder and de?ning with 
the same a chamber containing air; a piston rod 
rigidly connected to said piston; a cross-piece 
rigidly connected to said piston rod and engag 
ing said slot; and resilient means transferring 
the force to said cross-piece so as to move the 
same'and said piston rigidly connected thereto 
in a direction increasing the volume of said cham- _ 
ber so as to create a partial vacuum in the same 
having a'retarding effect on the motion of said 
piston‘ with respect to said cylinder, said‘ slotv 

6, 
connecting said‘ chamber with the atmosphere 
when said piston has ‘moved through a predeter 
mined ‘distance with respect to said cylinder so 
as to relieve the retarding effect on the motion 
of said piston and to continue the motion of said 

‘ piston with a force larger than the force acting 
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upon'said piston during the retarding effect of 
said partial vacuum. 

-7. A device for transferring a force, compris 
ing, in combination, a cylinder having a curved 
wall portion having a slot substantially parallel 
to the axis of said cylinder and extending over 
part of said curved wallportion; a piston mov 
ably arranged in said cylinder and de?ning with 
the same a chamber containing air; a piston rod 
rigidly connected to said piston; a cross-piece 
rigidly connected to'said piston rod and engag 
ing said slot; and resilient means transferring 
the force to said cross-piece so as to move'the 
same and said piston rigidly connected thereto 
in a direction increasing the volume of said 
chamber so as to create a partial vacuum in the 
same having a retarding effect on the motion 
of said piston with respect to said cylinder, said 
slot connecting said chamber with the atmos 
phere when said piston has moved through a 
predetermined distance with respect to said‘cyl 
inder so as to relieve the retarding effect on the 
motion of said piston and suddenly to accelerate 
the same by the force transferred resiliently to 
said piston so as to continue the motion of said 
piston with a force larger than the force acting 
upon said piston during the retarding effect of 
said partial, vacuum. 

8. A device for transferring a force, compris 
ing, in combination, a casing having two oppo 
site end walls provided with apertures, respec 
tively; a cylinder arranged in said casing and 
having an open end arranged coaxially with and 
contiguously to said aperture in one of said two 
end walls; a cylindrical head movably arranged 
in said casing and projecting to the outside 
thereof through said aperture in the other of 
said two end walls, said cylindrical head receiv 
ing the force to be transferred; resilient means 
abutting with the ends thereof against said cyl 
inder and said cylindrical head, respectively, so 
as to urge the same into an end position in which 
said cylindrical head abuts against said other 
of said two end walls; a piston movably arranged 
in said cylinder and de?ning with the same a 
chamber containing air; resilient means for 
transferring at least part of the force from said 
cylindrical head to said piston so as to move the 
same in a direction increasing the volume of said 
chamber so as to create a partial vacuum in the 
same having a retarding effect on the motion 
of said piston with respect to said cylinder; and 
means for restoring the initial pressure of the 
air in said chamber when said piston has moved 
through a predetermined distance with respect 
to said cylinder so as to relieve the retarding 
effect on the motion of said piston and to con 
tinue the motion of said piston with a force 
larger than the force acting upon said piston 
during the retarding effect of said partial 
vacuum. 

9. A device for transferring a force, compris 
ing, in combination, a casing having two oppo 
site end walls provided with apertures, respec 
tively; a’cylinder arranged in said casing and 
having an open end arranged coaxially with and 
contiguously to said aperture in one of said two 
end walls; a vcylindrical head movably arranged 
in said-casing ‘and projecting to the outside 
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thereo? through said aperture in the other or 
said two, end walls, said cylindrical head. receiv_ 
ing the force ‘to.- be transferred; resilient means 
abutting with the ends thereof against said cyl 
inder and said cylindrical head,_ respectively, so 
as to urge the same into an end- position in. 
which said cylindrical head. abuts against said 
other of said two end walls, said cylinder hav 
ing a curved wall portion, having a slotsubstan 
tially- parallel to the» axis of. said- cylinder‘ and 
extending over part of said. curved.- wallportion; 
a piston. movably arranged in- said- cylinder and 
de?ning; with, the same ‘a chamber containing, 
air; a member rigidly.’ connected to, said: piston. 
and engaging said slot; and resilient. means 
transferring the-force from said- cylindrical. head 
to said. member sov as to move the same. and; said 
piston rigidly connected thereto. in- a. direction. 
increasing the. volume 01 said chamber so as, to.» 
create a partial vacuum in- the. same having» a 
retarding effect on» the motionof. saidpiston with; 
respect to said cylindensaid. slot connecting. said. 
chamber with, the atmosphere when said. piston 
has moved through a predetermined distance 
with respect to said-.cylinder-so-as to-rel-ieve the ‘ 
retarding effect on the motion of. said-piston and.’ 
tocontinue ‘the’ motion of said piston with aiorce 
larger than the- force acting upon said piston. 
during the retarding effect- of said- partial. 
vacuum. 

10. A device for’ transferringa force, compris~ 
ing, in combination, a casing. having two oppo 
site end: walls. provided with apertures, respec 
tively; a cylinder arranged said. casing. and‘. 
having. an open endar-ranged. coaxially» with and . 
contiguously. toysaid. aperture in one ‘of. said two‘ 
end‘. walls; acylindrlical head , movably arranged‘ 
in. said. casing and projecting. to the outside: 
thereof. through. said. aperture the other or" 
said two, endnvalls, said. cylindricalv headreceiv- a‘; 
ing the. force .to . .be - transferred;v resilient means.» 
abutting withtheendsthereoi against said- cylw 
inder. andsaid. cylindrical head, respectively,.sor 
as. to, urge the. same into an: end! position in: 
which. said-cylindrical head abuts against said: J 

:20 

other of, said-‘two end walls, said cylinder having, ' 
a curved; wall portion. having a .slot. substantially 
parallelgtd the. axis of said- cylinderv and extend-r‘ 
ingoverrpartoi said curved walliportion; apiston. 
lnovably arranged in said. cylinder anddefining; 
with the samea. chamber. containing a. cross--~ 
piece rigidly connected to said piston. and-engage 
ing. said, slot; and resilient means- transferring; 
the force from said cylindrical headto Sa'id'CI'DSS.- 
piece so as, to movev the same. andtsaidpiston L 
rigidly connected, thereto. in a direction increase 
ing, the volume of'saidchamber so as torrente 
a partial‘ vacuum inthe same having, a-iretard-e 
ingeifect' on the motionof saidpistonwith nee‘ 
spect' to said‘ cylinder, said slot connectingsaid 
chamber with the, atmosphere when. said piston: 
has movedv through, a. predetermined- distance 
with respect to said cylinder. soiastorelieveithe 
retarding effect on the motion of. said piston; 
andto continuethemotion of.‘ said piston with: 
a force larger than the forceacting. uponsaid. 
piston during the retarding e?ect of said partial; 
vacuum. 

' 11: A‘ device. for, transferring a, force, .compris-.~ 
ingj-‘in combination; a casingjhaving. two. oppo» 
site end walls. provided with. apertures, . respec 
tively; a cylinder arranged. in.said.casing, and 
having ‘an open, endjarranged coaxially, with and 
contiguous'ly to said‘apertureimone of. said. two. 
endwa-lls; a" cylindi'ical'head' movably. arranged; 

65 

8? 
in- said-casing and projecting to the outside there-1 
of ‘through said aperture in the other of said two 
end walls, said cylindrical head. receiving. the 
force to be transferred; resilient means abut 
ting. with the ends thereof against said cylinder 
and said cylindrical head, respectively, so’ as to‘ 
urge the same into an end position which: said. 
cylindrical head abuts against said other of said 
two end walls, said cylinder having a curved wall. 
portion having a slot substantially parallel to» 
the axis of said cylinder and extending over part 
of said curved wall portion; a piston mov-ably 
arranged in said cylinder and. de?ning with the. 
same a chamber containing air; a piston rod-: 
rigidly connected to said piston; a. member rig. 
idly connected to said piston. rod and. engaging 
said slot; and resilient means transferring. the 
force. from said cylindrical head to said mem 
ber so as to move the same and. said piston rig 
idly connected thereto in a direction increasing-v 
the volume of said chamber so as to create a 
partialv vacuum in the. same having. a, retarding. 
e?ect on the motion of said piston with respect; 
to said cylinder, said slot connecting said cham» 
bar. with the atmosphere when said piston has 
moved‘ through a predetermined distance with 
respect to said. cylinder so as to relieve the. re 
tarding cheat on the motion of said piston and. 
to continue. the motion of said piston witha force 
larger than the force acting upon said piston dur 
ing the retarding effect of said partial vacuum. 

12. A device for transferring a force, compris 
ing, in combination, a casing having two oppo 
site end walls provided with apertures, respec 
tively; a cylinder arranged‘ in said casing and‘ 
having an open end arranged coaxially with and 
contiguously to said aperture in one of'said two 
end walls; a cylindrical head‘ movably arranged 
in said casing and'proj ecting to the outside there 
of through said aperture in the other of said two‘ 
end walls, said‘ cylindrical head. receiving the‘ 
force to be transferred; resilient means abut 
ting with the ends thereof against said cylinder 
and‘ said cylindrical head, respectively, so as. to. 
urge the same into an end positionrinwhich said. 
cylindrical head‘ abuts against said‘other of said 
two end‘ walls, said cylinder having. a ‘curved. 
wall portion having a slot substantially parallel 
to the axis of said cylinder and extending over. 
part of said curved wall portion;. a. piston mov 
ably arranged in said cylinder and de?ningwith 
the‘ same a chamber containing‘ air; amember. 
rigidly connected to said piston and engagingsaid 
slot; and-a helical spring attached. to said cylin 
drical head andsaidmember, said-helica-lspring 
transferring the force from said cylindrical head 
to said member so asto move the same-andsaid 
piston. rigidly connected thereto in. a direction 
in'creasing the volume of said-chamber so assto 
create a partial vacuum in the same having a 
retarding effect on the motionof saidpiston with 
respect to said cylinder, saidhelical- spring row 
turning said member into the initial position 
thereof' when said cylindrical. head returns into. 
the initialv positionthereof, saidslot connecting 
said chamber. with thewatmosphere when.‘ said‘ 
piston has. moved. through a predetermined‘ dis» 
tance with respect. to said cylinder‘ soas tome-' 
lieve the retarding e?ect on themotion of said‘ 
piston and to continue the. motion of said piss 
ton with a forcelarger than the forceacting upon 
said piston during the retarding. effect, of said“ 
‘partial vacuum. 

13'. A device for. transferringaforce, comprisw 
ing, combination,..a casing- ,having two opposev 
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provided with apertures, respec 
tively; a cylinder arranged in said casing and 
having an open end arranged coaxially with and 
contiguously to said aperture in one of said two 
end walls; a cylindrical head movably arranged 
in said casing and projecting to the outside 
thereof through said aperture in the other of said 
tow end walls, said cylindrical head receiving the 
force to be transferred; resilient means abut 
ting with the ends thereof against said cylinder 
and said cylindrical head, respectively, so as to 
urge the same into an end position in which said 
cylindrical head abuts against said other of said 
two end walls, said cylinder having a curved wall 
portion having a slot substantially parallel to 
the axis of said cylinder and extending over part 
of said curved wall portion; a piston movably 
arranged in said cylinder and de?ning with the 
same a chamber containing air; a cross-piece 
rigidly connected to said piston and engaging said 
slot; and a helical spring attached to said cy 
lindrical head and said cross-piece, said helical 
spring transferring the force from said cylin 
drical head to said cross-piece so as to move the 
same and said piston rigidly connected thereto 
in a direction increasing the volume of said cham 
ber so as to create a partial vacuum in the same 
having a retarding effect on the motion of said 
piston with respect to said cylinder, said helical 
spring returning said cross-piece into the initial 
position thereof when said cylindrical head re 
turns into the initial position thereof, said slot 
connecting said chamber with the atmosphere 
when said piston has moved through a prede 
termined distance with respect to said cylinder 
so as to relieve the retarding e?‘ect on the mo 
tion of said piston and to continue the motion 
of said piston with a force larger than the force 
acting upon said piston during the retarding ef 
fect of said partial vacuum. 

14. A device for transferring a force, compris 
ing, in combination, a casing having two opposite 
end walls provided with apertures, respectively; 
a cylinder arranged in said casing and having an 
open end arranged coaxially with and contigu 
ously to said aperture in one of said two end 
walls; a cylindrical head movably arranged in 
said casing and projecting to the outside thereof 
through said aperture in the other of said two 

site end walls 
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end walls, said cylindrical head receiving the 
force to be transferred; resilient means abutting 
with the ends thereof against said cylinder and 
said cylinderical head, respectively, so as to urge 
the same into an end position in which said cylin 
drical. head abuts against said other of said two 
end walls, said cylinder having a curved wall 
portion having a slot substantially parallel to 
the axis of said cylinder and extending over 
part of said curved wall portion; a piston mov 
ably arranged in said cylinder and de?ning with 
the same a chamber containing air; a piston rod 
rigidly connected to said piston; a cross-piece 
rigidly connected to said piston rod and engag 
ing said slot; and a helical spring attached to 
said cylindrical head and said cross-piece, said 
helical spring transferring the force from said 
cylindrical head to said cross-piece so as to move 
the same and said piston rigidly connected 
thereto in a direction increasing the volume of 
said chamber so as to create a partial vacuum in 
the same having a retarding effect on the motion 
of said piston with respect to said cylinder, said 
helical spring returning said cross-piece into the 
initial postion thereof when said cylindrical head 
returns into the initial position thereof, said slot 
connecting said chamber with the atmosphere 
when said piston has moved through a predeter 
mineddistance with respect to said cylinder so as 
to relieve the retarding effect on the motion of 
said piston and to continue the motion of said 
piston with a force larger than the force acting 
upon said piston during the retarding effect of 
said partial vacuum. 

JlijAN JUSTIN WARMOES. 
LEON AUGUSTE ADRIEN 

JOSEPH CLOSKIN. 
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