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This invention relates to pneumatic shock ab-
sorbers for automobiles and other vehicles.

Apparatus such as pneumatic shock absorbers
have been announced under American Patent
No. 1,544,850 and several others, but have not
come into use, which shows that although there
has for a long time been great interest in this
subject, an equipment meeting practical require-
ments has not yet been found.

According to this invention, the desired degree
of usefulness can be attained by the application
of an air cushion arrangement of the kind as
hereinafter described, examples of which are
given In the accompanying drawings, Fig, 1 to 9,
inclusive.

Fig. 1 is a vertical section along the line A—A.

Fig. 2 is a top view.

Fig, 3 is a vertical section on line B—B.

Fig. 4 is a vertical section on line C—C.

Fig. 5 is a horizontal section on line D—D.

Fig. 6 Is a horlzontal section on line E—E,

Fig. 7 is a top view of the piston.

Flg. 8 shows parts of a piston and cylinder of
a somewhat different construction.

Fig. 9 shows a differently constructed piston
and cylinder.

This shock absorber is 50 constructed that dur-
ing repeated and sudden decrease of the load on
the air cushion, stch as takes place when mak-
ing sharp turns and when repeatedly ascending
and descending hills, the piston does not move
too far away from the cylinder top and does not
knock against the bottom of the cylinder. Pur-
thermore, the operation of the apparatus is such
that when applied to an automobile the quantity
of air forming the air cughion is maintalned even
when passengers leave the car for a short while.
The quantity of air only comes into conformity
with the decreased load (without any knocking
of the piston) if the car should proceed empty.
Furthermore, when driving on uneven roads, the
lubricating matter on the piston will not escape
In its entirety with the discharge of air.

A simple form of construction can be applied.

The apparatus consists of a cylinder | contain-
ing In it a piston 2, and operates as foliows: In
the cylinder chamber 3 there is maintained a
cushion of compressed air and the pressure there-
of is dependent upon the load which the car
puts on the apparatus, hereinafter to be called
the “bearer.,”

The quantity of alr in the bearer (supply and
discharge) is regulated by the positlon of the
piston in the cylinder. The supply of alr to the
bearers may, for example, be from a pump or If
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desired from an interposed supply reservoir. If
in chamber 3 there is not sufficient air pressure
to bear the weight of the car, the piston will be
pushed against the cylinder top by the car’s
weight and compressed air will then pass in the
direction of the arrow through the canal 4. The
valve & will then be opened and this air will
reach the annular groove 6 in the inner wall of
the cylinder and from there flow into the groove
1 of the piston. When the piston is pushed
against the cylinder top the aioresaid grooves
6 and 1 communicate with each other and also
with the smaller groove 8, This small groove 8,
by means of the annular groove 9 in the cylinder,
gives access to the small groove |0 in the piston,
so that this groove 10 thus gets fllled with com-
pressed air. This air then continues its passage
through a followlng groove 8 in the cylinder and
a smaller groove in the piston, and finally reaches
the small grooves Il Wwhence the air passes
through canal i2 into the chamber 3. In this
chamber the compressed air pushes the piston
in the cylinder downward, and the weight of the
car is borne by the air cushion being formed.
The supply of compressed air to the chamber 3
stops as soon as the small grooves | | have passed
groove § due to the downward movement of the
piston in the cylinder.

Lubricating matter—hereinafter to be called
“0il”—can be supplied to chamber 3 and to
the piston either with the compressed air or
separately. As the piston does not remain.in
the same place in the cylinder during a journey,
its movements will repeatedly establish com-
munication between 11 and 6 and, consequently,
it will assume a somewhat lower average posi-
tion. Each time the small grooves Il reach the
groove 13, which goes over the entire circumfer-
ence of the cylinder, air from chamber 3 will
escape through (2, (1 and 13 into chamber 14,
and any excess of oil on the piston will also be
drawn along and, blown in that direction through
the canal 5, serve for lubrication of the tube
16, so that leakage along this tube is prevented.
The average position of the piston 2 in the cylin-
der | will then be—as shown approximately In
the drawing—between the point where contact
between the small groove || and the groove 6 is
broken, and the point where contact 1s made he-
tween the small groove Il and the groove 13.
If during travel the piston going downward moves
s0 far in the cylinder that the small grooves 11
pass groove 13 completely and these small grooves
are thereby covered, some air will again be let
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out of chamber 3 as soon as the small grooves 11,
going farther downward, reach groove I7.

The arrangement can also be effected in such
a manner that discharge of air from 3 can only
take place when || communicates with 13, while
discharge may also be made to take place through,
for instance, more than two consecutive grooves
and dlvided over several periods of time. The
groove 1T not extending over the entire circum-
ference of the cylinder prevents openings 18 and
19 from communicating with each other in any
other way than through the groove T made for
that purpose in the piston., In view of this
break in the groove IT two smaller grooves |1
are made In the piston, so that contact with 17
is insured by at least one of these two smaller
grooves., If desired, suitable means may be
employed to prevent the piston from turning
during its operation. Furthermore, a number of
grooves or cavities may be made in the eylinder,
piston or other places, which will communicate
with grooves, channels and like openings else-
where for the purpose of admission and dis-
charge.

The air and oil in ¢chamber 4 are pumped out
by the upward and downward movement of the
pistonn, and in order to prevent leakage of oil
along tube 16 the average pressure malntained
in this chamber is somewhat lower than atmos-
pheric pressure. By the use of valves closing

by spring action, or by the application of other .

such means, an average pressure higher than
stmospheric pressure can be obtalned in cham-
ber 14. This pressure in chamber 14 can as de-

sired be regulated by various means, The method .
used here to maintain an average bressure in

chamber 14 lower than atmospheric pressure is
as follows: When air and oil have entered cham-
ber 14 during the downward movement of the pis-
ton, the pressure thus caused here will escape
through the opening I8 as soon as the piston In
its upward movement uncovers this opening,
When the piston again moves downward this
opening is again covered, and the pressure in 14
increases somewhat; consequently, when the
groove T sround the piston connects opening 18
(which opening is equipped with a non-return
valve) with the opening 19 some air will again
escape from chamber §4 through the opening 18
and will draw along with it some oil out of 4.
When the piston moves downward and the open-
ing {8 has been covered, its further descent causes
compression in chamber 14 and knocking of the
piston against the bottom of this chamber is
thereby prevented. Moreover, chamber 20, for
example, can function either in conjunction with
chamber 14 or independently, instead of it, while
if desired other chambers can be made to replace
or co-operate with one or both of the aforesaid
chambers by adopting a different form of con-
struction.

As shown in the example, Fig. 8, the openings
i8 and 19® can be 50 located that they cannot
be connected to each other by the groove 1, which
groove can then be differently shaped and be,
for instance, larger. The pumping from cham-
ber 14 then takes place as follows: When after
an upward movement of the piston (whereby the
opening 18 1s uncovered and discharge has taken
place from i4) the opening I8 is again covered
by the downward movement of the piston, pres-
sure will be created in 14 by the piston going far-
ther downward. Thus as soon as T comes into
contact with opening 19 this groove T will be filled
with air and oil fiowing in there from I4, and
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when in the following upward movement of the
piston groove T communicates with opening 18,
the contents of this groove being under some
pressure a part of it will flow Into the opening 18,

For the acquirement of a pumping action such
as described ahove, a number of grooves or ex-
cavations either over the entire circumference
or parts thereof in the piston, the cylinder, the
tube 16 or in one or more other places may be
made, while if desired one or more canals with
or without valves or other such devices may be
used in different ways.

A greater part of the weight of a car will be
horne by the rear axle when driving uphill than

- on a horizontal road, and the air cushions in the

rear hearers will then consequently be more de-
pressed. The air supply then automatically
comes into operation and more air enters into
chambers 3 of these bearers, The front bearers,
however, will have less weight to carry when
driving uphill, and if the load be considerably
decreased a part of the compressed air will be
allowed to escape from these bearers into cham-
bers 14, When the pistons have come sufficiently
downward below their middle position in the
cylinder, the opening 18 will be covered, so that
the air allowed into chamber 14 cannot escape
but will press against the lower end of the pistons,
thereby preventing their knocking against the
bottom of the cylinders., When driving down a
hill the air in the chambers 14 of the rear bearers
will act in the same way. In a similar manner
the apparatus helps to keep the car in a horizon-
tal position when making a turn. During a some-
what long climb or descent the air cushions in
the bearers automatically adjust themselves to
their load in the same way as takes place on a
horizontal road. If from a fully loaded car
equipped with shock-absorbers, as above de-
scribed, all passengers get out at tlie same time,
whereby the quantity of air in the bearers is no
longer in conformity with the weight of the
empty car, the pistons 2 will assume such a low
position in the cylinders | that air flows from
chambers 3 into the chambers 14 until this air
in these chambers (4, pressing against the lower
end of the pistons, has again brought the latter
50 high up in the cylinders that the small grooves
1l are no longer in communication with the
groove |3. Especially in the case of Fig. 8, there
can be no discharge from (4 through 18 unless
the pistons move up and down; therefore, if the
car is not riding no air will escape from the
bearers. If now the passengers get into the car
again, the air present In the bearers is still in
conformity with the weight of the loaded car.
Should the car drive off empty, the movement
of the pistons will cause a repeated discharge of
air from chamher (4 throuch 18, and the air-
fliling in the bearers will in a short time be in
conformity with the weight of the empty car.
Should a number of passengers now get into the
cer, the air-filling in the bearers will not be suffi-
cient to carry the loaded car, but replenishment
will take place very quickly, because as long as
the gir-fllling in the bearings is insuMcient the
pistons in the cylinders find themselves in such a
position that the supply of alr—which for the
purpose of quick replenishment may be effected
?om a reservoir--takes place without interrup-
ion.

The compressed air in chamber 3 of the cyl-
inder | will, if a wheel of the ¢ar goes over a
raised spot (bump) in the road, be further com-
pressed and partly driven out through the operr-
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ing 21. 'When the piston in its movement further
upward covers the opening 2(, only the air shut
up in the upper part of the cylinder will be fur-
ther compressed, the pressure of which then
quickly Increases and prevents the piston from
knocking against the top of the cylinder. The
opening 21 {s in communication with an alr cham-
ber whose slze determines the degree of resiliency
of the apparatus. The helght of the small pipe
22 determines the thickness of the ofl layer on
the piston. The grooves 8 in the cylinder are of
great importance to the sealing off and lubrica-
tion of the piston when it is in its middle posi-
tion. In order to decrease the possibility of leak-
age of oil along the tube [6, one or more grooves
23, with or without oil outlet holes, can be made
in the inner wall of the piston 2 which slides over
this tube 16, ‘The alr discharge from chamber 3
can, If desired, be so led that a part of this dis-
charged air enters chamber 14, while another part
of 1t follows another path. The arrangement can
also be such that Instead of, or in addition to,
discharge of air from 3, compressed air coming
from elsewhere can press against the under side
of the piston. Also the discharge from chamber
14 can be made to take place in another manner,
either with or without the use of other pumping
equipment which may, as desired, be made to serve
one or more of the bearers. The mean pressure
in chamber 18 can be either higher or lower than
atmospheric pressure, and such pressure Can &as
required be regulated to meet the circumstances.
Furthermore, if desired, valves (such as §) may
be omitted and similar or other such devices may,
a5 required, be included in the same or other
places.

Fig. 9 gives another example of a differently

b

constructed cylinder and piston suitable for the
purpose above described.

Grooves such as 8, 10 and others may, if desired,
be of another form, as, for instance, that of a
helix. These, as well as grooves 9 and others
(whether or not going entirely around the cir-
cumference, or otherwise), as also canals, valves,
etc., can be placed in many different ways and in
larger or smaller number. Annular or other
grooves or excavations can be made in the inner
or outer side of the piston, in the cylinder casing,
the tube 18, or other suitable places.

‘The supply and/or discharge of compressed air
and oll to and from the chambers 3 and/or 14
can be effected by one or more other arrangements,
as, for Instance, sliding valves, valves or similar
means, and several combinationsg are possible.

Compressed air can be obtained from, for in-
stance, a motor-driven pump, wherewith under
influence of the difference between the pressure in
the delivery piping and that in the suction piping
of said pump, the inlet to the suction piping is
automatically shut off by a sliding valve, or other
such device, as soon as the desired pressure has
been reached.

A spring device can, if desired, be placed be-
tween the upper cover of the cylinder and the top
of piston 2, or in some other place and manner, 5o
that in case the bearer should contain insufiicient
air the car can ride on supported by such spring
device.

Tt is also evident that various changes, modi-
fleations, variations and substitutions might be re-
sorted to without departing from the spirit and
scope of the Invention,

BALTUS BOULOGNE.
ANTONIE PIETER BOULOGNE.



