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IMPROVEMENT [N COMBINED PNEUMATIC AND RUBBER SPRINGS.

Specifieation forming part of Tefters Patent No. 328 A3 8, dated Jannary 31, 1371,

Zo all whom it may concern :

_ Be it known that I, PATRICK 8. DEVLAX, of
Jersey City, in the county of Hudson and
State of New Jersey, have invented a Com-
bined Pneumaticand Rubber Spring, of which
the following is a specification.

- My invention mainly consists in the combi-
nation of a hollow gum cylinder, having an
air chambet or chambersinits periphery, with
a metallic case and piston; in snch a manner
as to combine the elastic force of the air with
that of the rubber, whereby a powerfual spring
having great sensitiveness is produced. The
said chambers I usaally make of spiral form,
with spiral ribs between, to give a lateral and
vertical stiffening to the eylinder and guide
the same during its reciprocating movements.

To enable others skilled inthe art to which
my improvement appertains to make and use
my invention, I will now give a detailed de-
seription thereof.

In the accompanying drawings, which make
a part of this specification, Figure 1 is a top
view of the combined spring. Fig. 2is aver-
tical section at-the line # x of Fig. 1. Irig. 8
is a side elevation of the plate D and central
tube, d. Fig. 4 i3 a like view of the elastic
spring B. ' ‘ :

Like letters in all the figures indicate the
same parts.

A is the eylindrical case; B, a hollow gum
cylinder within the same, and C a hollow pis-
ton, whose lower edge bears upon the outer
end of the spring B, as seen in Tig. 2.

In order to avoid the necessity of tarning
off the internal face of the bottom b of the case
A, I place the plate D beneath the spring B.
The said plate is provided with a central tube,
d, which passes up inside the rnbber cylinder
B, as seen in Fig. 2. Thesaid tube forms the
interior of theannularair-chamber O, in which
the gum cylinder B is placed, the inner sur-
face of the case A forming its interior surface,
the tube also serving to sustain the innersur.
face of the gum cylinder when the latter is
subjected to great pressure,and is consequently
pressed inward. Theplate and its projecting
tube are represented in Fig. 3.

The immense pressure of the compressed air
in the interior of the gum cylinder B has the
tendency of forcing the outer surface of the

cylinder hard against the interior face of the
case A, and thus preventing the contraction in
the length of the cylinder by the compressing-
weight in such a degree as to Impair its elas-
tic force. To overcome this I recess the ex-
ternal surface of the cylinder, so as to form
chambers ¢, when in position in the case A, as
seen in Fig. 2, to contain air, which reacts
against the force of the air in said cylinder,
and thus prevents the jamming of the periph-
ery of the same against the inner surface of the
case A, except at its ends, so as to secure the
greatest possible freedom of movement and ef-
fectiveness of the combined spring. The di-
ameter of the upper end of the eylinder is of
such size asto make an air-tight Joint and yet
allow the free movement of the cylinder.

The strengthening-ribs ¢, left in recessing
the cylinder, are represented in Fig. 4 as run-
ning spirally around the cylinder, forming
spiral recesses e. This direction of the ribs is
preferable, as it secures the stiffening of the
cylinder Doth laterally and vertically. Be-
sides, the ribs, acting as guides inthe recipro-
cating movements of the cylinder, have less
friction than horizontal ribs. Yetother forms
may be given to the recesses and consequeut
direction to the ribs, if desired. The piston
Cis constructed with a chamber, f, to increase
the extent of the central air-chamber. The
said piston Cis provided with an air-valve,
B, to admit of a free passage of air into the
chamber fin case of the formation of a vac-
unm. :
The operation is asfollows: The pressure of
the piston C upon the outer end of the elastic
cylinder B makes an air-tight joint on its end
surface, and also on the peripheral surface
thereat, so asto effectually prevent the escape
of the air from the ease A, thus utilizing the
whole elastic force of the air in combination .
with the elastic force of the spring-eylinder,
aihd thus obtaining a powerful spring without
impairing its sensitive elasticity.

I have represented the case A and parts in
connection of cylindrical form, yet it will be
seen that the parts may be of any other de-
sirable form, and that, instead ofa, singleelastic
spring, B, and corresponding piston, C, a nest

-or series may be contained within the case, So

as togive any desirable capacity tothe springs.
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The case may be of circular form, as repre-
sented, or any other which may be more suit-
ably adapted to the circnmstances.

The improved spring above described is
adapted to cars and all deseription of land-car-
riages which require the use of springs to give
an elastic support to their bodies. Tt is also
well. adapted as a bumper for cars. 1t may
likewise be used for various other purposes
not, connected with wheel-vehicles.

T am nob aware that air-recesses in the pe-
ripheral surface of gum cylinders for forming
air-chambers have been hitherto made. In

some other pneumatic and rubber springs air-

cavities have been formed by the placing of
gum rings in a eylindrical case, as sim ply the
result of bringing the rings together without
intending to make such eavities, or the same
materially affecting the operation of the cylin-
der in the manner contemplated by the use of
the chambers e, above described. -

. What I claim as my invention, and desire
to secure by Letters Patent; is—

. 1. The gum cylinder or cylinders B, having
‘one or more recesses in their outer periphery
to contain air to react against the outward
pressure of the air in the interior of the cylin-
ders, in combination with one or more pis-

tons, C, and the case A, substantially in the
manner and for the purpose hereinbefore de-
seribed. :

2. The construction of the gum cylinder B,

| with spiral ribs around its periphery, forming

both a horizontal and vertical stiffening of the
eylinder, and suitable guides for the same in
its reciprocating movements, as above set
forth.

3. The combination of the plate D and tube
d, and the combination thereof with the case
A and cylinder B, as and for the purpose set
forth. :

4. One or more annular spaces, O, in com-
bination with one or more gum cylinders, B,
and piston or pistons C, when the said cylin-
ders are so arranged within the chambers that
there shall be air chambers or spaces around
the inner and outer surfaces of the cylinders,
as and for the purpose set forth.

In testimony that the above is my invention
I have hereunto set my hand and affixed my
my seal this 1st day of October, 1870.

PATRICK S. DEVLAN. [L.s.]
Witnesses:
STEPHEN UsTICK,
TrHoMAS J. BEWLEY.




