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To all whom it may concern. 
Be it known that we, ALBERT F. ROCK 

the United States, residing at Bristol, county 
of Hartford, State of Connecticut, have in 
vented certain new and useful Cushioning 
Devices, of which the following is a full, 
clear, and exact description, such as will 
enable others skilled in the art to which it 
appertains to make and use the same, refer 
ence being had to the accompanying draw 
ings, forming part of this specification. 
This invention relates to a cushioning de 

vice which may be utilized in numerous 
ways, but it is particularly designed for 
use in connection with motor vehicles, where 
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in the body of the vehicle is cushioned upon 
a base or running-gear. 

In patent granted to Albert F. Rockwell, 
on or about December 7, 1909, No. 942219, 
means is shown for cushioning the body with 
respect to its base or support, and the pres 
ent invention might be substituted for the 
cushioning device coöperating with the rock 
able elements illustrated in the said patent. 
However we do not limit ourselves to the 
association of the present invention with 
the specific mechanism shown in the said 
patent, because various means may be uti 
lized for connecting the invention forming 
the subject matter of this application with 
the part to be cushioned without affecting 
the operation of the device, herein shown. 
One of the objects of the invention is to 

provide a cushioning device wherein its co 
acting parts will have movement one with 
respect to the other to efficiently cushion a 
supported body and to absorb shocks when 
the pressure is relieved between the co 

the valve, in which latter event the collar acting elements. 
A further object of the illvention is to 

provide means for regulating the speed of 
the recovery of one of the elements with 
respect to the other. 
Other objects and advantages as well as 

the novel details of construction of this in 
vention will be specifically set forth herein 
after, it being understood that changes in 
form, proportion and minor details of con 
struction may be resorted to without depart 
ing from the spirit or scope of this inven 
tion or Sacrificing any of the advantages 
thereof. 

The figure in the drawing illustrates a 
longitudinal Sectional view through a device 
constructed in accordance with our inven 
tion. 
The invention is herein illustrated as com 

prising two co-acting parts, one being shown 
as movable within the other, and either or 
both of which may be provided with means 
for governing the cushioning effect or the 
amount of pressure exerted between said 
tWO parts to compensate for the load carried 
by the part to be cushioned as well as to 
provide means for absorbing shocks when 
the cushioning elements are recovering. 
A simple form of accomplishing the de 

sired result is illustrated in the drawings 
as comprising a cylinder 1, in one cylinder 
head 2 of which is a port 3, through which a 
suitable fluid may be introduced from the 
Source of Supply, not shown. The port 3 is 
normally closed by a valve, as for example, 
a check valve 4, which is herein illustrated 
as including a stem 5, projecting into the 
cylinder 1 in a longitudinal direction, said 
valve being normally seated by a spring 6, 
One end of which bears against the cylinder 
head 2 and the other end against a collar 7 
On the end of the stem. Aguide stem 8 is . 
provided on the valve 4, distant from the 
stem 5, said guide stem 8 being slidable in 
a recess 9 in a cap piece 10, closing the recess 
in the port 3 in which the valve operates. 
The stems 5 and 8 are in allinement, so as to 
cause a proper unseating of the valve when 
it is necessary to admit pressure into the 
cylinder, and the valve 4 may be normally 
retained upon its seat by the spring 6. The 
Spring 6 may be located as shown or it may 
be interposed between the cap piece 10 and 

may be eliminated. In the present instance 
the cylinder-head 2 serves for one of the 
oppositely movable co-acting elements, 
while the other co-acting element is herein 
shown as a piston 11 longitudinally mov 
able within the cylinder and preferably pro 
vided with alternate layers of metallic and 
leather packing designated by the numer 
als 12 and 13, to prevent leakage. The piston 
is provided with a stem 14 which projects 
through the bushing 15 carried by the 
cylinder-head 16 of the cylinder 1. Car 
ried by the piston 11 is a spring seated valve 
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17 having a stem 18 which projects beyond 
one face of the piston, the projecting por 
tion 19 being adapted to abut against the 
face of the cylinder-head 16, so as to unseat 

is the valve which is normally held closed by 
the spring 20. In the head 16 of the cylin 
der 1 is an inwardly opening check valve 21, 
which is adapted to open the port 22 when 
the piston is moved away from the head 16, 

10 but adapted to be seated when the piston is 
moved toward the head. A port 23 is also 
provided in the head 16, and said port may 
be provided with a valve 24 to regulate the 
size of the opening through the port 23, so 

15 as to govern the amount of the exhaust pass 
ing. therethrough during a given time. 
Assuming that all of the parts are prop 

erly assembled, and that the two movable 
parts, in the present instance the piston and 
its cylinder, are properly connected to the 
parts to be cushioned, the operation will be 
as follows: When a sufficient load is placed 
on the cushioning device, the piston 11 will 
have a tendency to travel toward the inlet 
end of the cylinder, or, indeed, both the 
cylinder and the piston may move one upon 
the other at the same time (provided, of 
course, that the cylinder is properly hung 
for this purpose). It is to be assumed that 
in the practical embodiment of the inven 
tion a certain quantity of fluid is in the 
cushioning chamber C of the cylinder. Un 
der normal conditions the quantity of fluid 
will be sufficient to cushion the load, it being 
desirable to maintain approximately the 
same relative position of the piston and 
cylinder as shown iri the drawing. In the 
event, however, that an abnormal pressure 
is applied to the piston or cylinder, or both 

40. of them, as the case may be, the parts may 
be so actuated that the piston will assume a 
position near the head 2 of the cylinder 1. 
As the piston assumes its position near the 
head 2 of the cylinder 1, it will contact with 
the stem 5 of the valve 4, so as to unseat the 
valve and admit a sufficient quantity of 
cushioning fluid to move the piston away 
from the head 2, or back to its previous in 
termediate position, or at least to a position 

50 a sufficient distance from the head 2 to give 
the desired cushioning effect. If a sufficient 
quantity of fluid is admitted into the cylin 
der, it is obvious that the load will be raised 
to its original position, as in the case of a 
vehicle body. During the time that the pis 
ton 11 is moved toward the head 2, the 
valve 21 will be unseated, so as to permit an 
inrush of air into the chamber D. Now as 
soon as air is admitted into the chamber C 
to drive. the piston back toward the head 16, 
the air which has rushed into the chamber 
D, through the port 22 will be caused to be 
come compressed, but as there is an opening 
in the port 23, this air will slowly exhaust 

65 from the chamber D, due to the compression 
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| by the piston, and the cushion that has been 
previously provided by the compressed air 
in the chamber D will be slowly destroyed. 
Thus the tendency of the piston to have a re 
covery stroke imparted thereto will be re 
sisted by this cushion in the chamber D, so 
that the shock of the piston on its recovery 
stroke will be destroyed. 
The desirability of maintaining a vehicle 

body at a predetermined height above the 
base or running-gear is obvious, and it is 
the purpose of our invention to maintain 
approximately the same distance between 
the vehicle body and its base or running 
gear at all times irrespective of the load 
carried, and it is for this reason that we 
desire to introduce a greater or lesser quan 
tity of fluid into the cylinder to compensate 
for the difference in load under varying con 
ditions. Owing to the expansibility of any 
cushioning fluid which might be introduced 
into the cylinder, the piston would remain 
in the proper relative position with respect 
to the cylinder, only so long as the load, and 
the raising force of the cushioning fluid are 
approximately equal. If, for example, the 
load should become lightened or if an excess 
of fluid should be present in the cushioning 
portion C of the cylinder, there would be a 
tendency to force the piston toward the head 
16, so as to change the relative position of 
the load and its base, but we aim to over 
come such an undesirable condition by pro 
viding the safety-valve 17 in the piston. It 
is obvious that if the piston moves toward 100 
the head 16 until the projecting portion 19 
abuts against the head 16, the valve 17 will 
be unseated, so that part of the pressure 
from portion C of the cylinder 1 will be 
permitted to pass through the piston into 105 
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the portion D of the cylinder with the result 
that as the pressure in the portion C of the 
cylinder is relieved, the piston will move 
back toward the head 2, to approximately 
its original position. 
In actual practice we purpose to so con 

nect the parts on the side D, of the cylinder, 
that the fluid which may escape from the 
side C, of the cylinder, may exhaust to at 
mosphere, so that there will be no pressure 115 

0 

in the portion of the cylinder marked D. 
It will be apparent that by a construction 

similar to the one heretofore described, we 
have provided means for automatically in 
troducing fluid into the cylinder to com- 120 
pensate for variations in the load with re 
sultant variations in the pressure offered to 
the piston and cylinder by the load, and by 
so arranging the parts, all liability to sud 
den strains or jars due to the vibratory 125 
action of the body, or to the variation in 
the load will be avoided. Attention is di 
rected to the fact that the actions of the 
valves are entirely automatic, and that the 
valves are preferably contained within the 130 
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cylinder, thereby protecting them against 
deterioration and enabling them to be re 
sponsive to the action of the coöperating 
mechanism at the proper time. 
We reserve the right to mount or hang the 

devices so that one is movable while the 
other is stationary, the movable part being 
either the piston or the cylinder, or we may 
arrange the parts so that both the cylinder 
and the piston move. In any 
events, the generic principle is the same and 
each form would involve the arrangement 
of two parts, one of which is movable with 
relation to the other, and one of the parts 
having automatic means for governing the 
fluid pressure in proportion to the load to 
be cushioned. ( . 
What we claim is: . 
1. In a device of the class described, a 

cushioning cylinder having a valved inlet 
port, a piston working in the cylinder and 
adapted to actuate the valve to open the in 
let port, an inlet valve at the end of the cyl 
inder opposite to the supply port, said last 
mentioned valve being adapted to admit air 
into the cylinder under natural pressure, 
and an exhaust port for permitting the air 
to exhaust from said cylinder. . . 

2. A cushioning cylinder, means for in 
troducing fluid into the cylinder, a piston 
working in Said cylinder and having a valve 
for letting off some of the fluid within the 
cylinder, an inwardly opening valve at the 
exhaust end of the cylinder, and an exhaust 
port in said exhaust end of the cylinder. 

3. A cushioning cylinder having an inlet 
port, a valve in the inlet port and provided 
with a stem projecting within the cylinder, 
a piston working in said cylinder and adapt 
ed to contact with the stem to admit suffi 
cient fluid within the cylinder to provide 
the requisite cushion, and means for pro 
viding a shock absorbing cushion in the cyl 
inder at the end of the piston opposite to 
the inlet port. 

4. The combination of a cylinder having 
a valved inlet opening at one end and an 
exhaust opening at the opposite end, the 
stem of the valve in the inlet opening pro 
jecting within the cylinder, a freely moy 
able piston in the cylinder and normally 
out of contact with the said valve stem and a valve in the said piston, said piston being 
capable of movemeit in one irection for 
contact with the first named valve stem to 
unseat said valve, so as to admit pressure, 
said piston being also capable of movement 
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in an opposite direction to unseat the valve 
carried thereby, so that the pressure may 
exhaust through the piston and then 
through the exhaust opening in the cylinder. 

5. In a device of the class described, a 
port, a freely movable piston in said cylin 
der and provided with an exhaust valve 
which when unseated will permit pressure 
to exhaust through the piston, the movement 
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| cushioning cylinder having a valved inlet 
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of said piston being effective in controlling 
the pressure within the cylinder. 

6. A cushioning device comprising a cyl 
inder having a valved supply port, a piston 
in said cylinder, and a valved exhaust port 
in the piston, said piston being capable of 
movement in one direction to open the Sup 
ply port and movable in an opposite direc 
tion to permit the supply port to close, and 
open the exhaust port. 

7. A cushioning device comprising a cyl 
inder having a valved inlet port, a piston 
in said cylinder having an independent 
yalve for normally closing an exhaust port 
in said piston, a stem on the valve in the pis 
ton adapted to engage a part of the cylin 
der to inseat said valve when the piston is 
near the limit of its stroke in one direction, 
said piston being effective to unseat the 
valve in the supply port when the piston, is 
near the limit of its stroke in the opposite 
direction. 

8. In a cushioning device, the combina 
tion with a cylinder, of a freely movable 
piston in said cylinder and inclosed thereby, 
a valved inlet port at one end of the cylinder 
to admit pressure between one end of the cylinder and piston, an inwardly opening 
valve at the other end of the cylinder to ad 
mit a fluid between one end of the cylinder 

iston, an exhaust port at one end 
of the cylinder, and a valve in the 
normally closed but adapted to be opened 

piston. 
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during the movement of the piston in one 
direction so that communication may be es 
tablished between the spaces in the cylinder 
formed by the piston which is interposed be 
tween said cylinder ends. . . 

In testimony whereof we hereunto affix 
our signatures, in the presence of two wit 
heSSeS. 

ALBERT F. ROCKWELL, 
CHARLES F. SCHMELZ. 

Witnesses: 
B. F. Fu NK, 
JosEPH. D. BROWN. 
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