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' JAMES B, KIRBY, OF CLEVELAWND, OHIO,

| SHOCE ABSORBER.

Application filed March 29, 1920. Eerial No. 369,646

To all whom & may concern:™ L
~ Be it known that I, James B. Kisy, a
citizen of the United States, residing at
Cleveland, in the county of Cuyahoga and
State of Ohio, hiave invented & certain new
and useful Improvement in Shock Ab-
sorbers, of which the following is a full,
clear, and exact descrijp@ion,, referenee being
This invention relates to that class of de-
vices emgl_oyed. for restraining ‘the exces-
sively violent movements of vehicls springs,
especially those of automobiles, thereby ren-

dering the movement of the vehicle body

more comfortable and decreasing the danger

- of breaking the springs. Tliese devices have
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received the somewhat inaccurate but well
understood naine of “shock absorbers.” The
particular class of such devices to which this
invention belongs is that wherein the rela-
tive movement of the parts is restrained or

retarded by the movements of a fluid en-

closed in a casing, and the main object of

the invention is the provision of & device of -

this character wherein the movement of the
fluid shall be restrained to an extent which
depends upon the violence of the shock
which creates such: movement. Other ob-

jects of the invention are the provision of a

device of this character which shall be ex-
tremely simple, compact, of few parts, and
easily attached to the machine; the provi-
sion of a shock absorber which shall offer the
same character of action at all times regard-

less of the initial weight carried by the ve-

hicle, which shall be unresponsive to minor
blows and to all gentle movement. of the
springs,. but responsive to all the severer
shocks; which shall offer no resistance to the
downward movenient of the body and only
a proportional resistance to the upward
movement thereof ; while further objects and
advantages of the invention will become ap-
parent as the description proceeds. =

- In the.drawings accompanying ‘and form-
ing a part of this application I have shown
a preferred embodiment of my invention to-

_gether with its mode of application to the

rearward part of an automobile, although: it
will . be understood - that & great many
changes can be made in details of ‘construc-
tion and that the device is equally applicable
to the front axle as to the rear axle. In

these drawings Fig. 1 is a perspective view

of my improved shock absorber shiowing its

‘threading that portion of the

mode of attachment to axi-autdmobile;l]ﬁ‘igs. 3

2 and 8 are vertical sectional views corre-
sponding to the lines 2—2 and 8—3, respec-
tively, ol Tigs. 4, 5 and 6; Figs. 4,5 and 6
are horizontal sectional views corresponding

80 .

to the lines 4—4, 5—35 and 66, respectively,

of Figs. 2 and 3; and Fig. 7 illustrates a
modified form of device. "~ ‘

Describing the parts by reference char-
acters, my 1mproved shock absorber com-
prises a hollow metal casing 1-having suit-
able attaching ears 2—2 and a removable top

'8, the rearward face of the casing being

made flat to facilitate its attachment to' a
suitable part of the automobile body, such
as the spring hanger 4. Journaled trans-
versely of the upper part of this casing is a
horizontal rock-shaft 5 carrying an arm 6
‘whose outer end is connected to the axle 7 by
suitable means such as the rigid link §, the
latter
its en
exist. ‘
One side of the casing contains the well 11
and the opposite side contains the vertical
cylinder 12 provided with the piston 13, con-
nected by means of the piston rod 14, to the
free end of an operating arm 15 whose op-
posite end is attached to the reck shaft 5.
Leading laterally from the lower part of this
cylinder are two passageways, 20 and 21,
which communicate ‘with the well 11 by
means of ducts 22, 23, respectively.. The

that universal movement may

passageway 20 is preferably made by drill--

ing horizontally into the bottom of the cyl-
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greferably having ball joints 9—9 at
S0
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inder from the outside of the casing so as :

to intersect the duct 22, and afterwards
_ assageway
which lies outside said duct as shown at 25.
I then-insert in said threaded portion the
apertured plug 26 in which is slidably

‘mounted the stem 27 having ab its inmer

end the integral conical head 28 and at its
outer end the removable flat head 29. Press-

“ing against the latter liead is the spring 80

and outside of the spring is the screw plug
31, which serves the double purpose of clos-
ing the bore and adjusting the tension of
sald spring. Threaded in the other duct 23

is the valve seat 85 which carries the down-
wardly opening, spring-pressed, poppet.

valve 36 whose stem 37 rises into the well 11.

The valve head 28 is formed with its larg-
er end innermost and of such a size as to
pass loosely through the passageway 20, and
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is normally supported a short distance in-
side of the end of said passageway as shown
in Figs.2 and 6. The casingis filled with any
suitable non-freezing liquid, preferably a
good lubricating oil. Upon increasing or

“decreasing the weight in the car, the parts

will assume without obstruction the relative
position determined by the stiffness of the
vehicle spring, and in the operation of the
vehicle the normal slow or gentle action of
the spring can occur without opposition,
the oil having a free movement into the cyl-
inder through both of the passageways and
having a free movement out of that cylinder
through the passageway 20 so long as its
movement is slow. Also in case the wheels
shall strike an obstruction which throws
them upwardly suddenly towards the body,
or in case the body shall acquire a down-
ward movement relatively to the axle, the
resulting upward movement of the piston 13
occurs without opposition, regardless of the
violence, the valve 36 opening for the pur-
pose; but any severe upward movement of
the body relatively to the wheels, which is
the kind of movement that causes breakage
of springs, discomfort to passengers and in-
jury .to loads, causes such a rush of fluid
past the valve 28 as to draw it outwardly
towards its seat and thereby restrict the
area of the liquid passage by an amount
which is proportional to the pressure. .Suf-
ficient leakage is provided, either around the
valve 28 or around the piston 13 or by aper-
tures in the parts, to permit a slow return
of the oil to the well 11 even though the
valve 28 be forced to its position of extreme
closure. In this way the parts are enabled
to resume slowly their original positions
ready to cushion the next blow, and the
amount of cushioning effect is at all times
substantially proportional to the violence
of the jolt. ' .

In the construction shown in Fig. 7 the
passageway 21 and its valve are omitted and
only a single passageway 20* employed,
which is larger and cylindrical and opens
into the well 11 by a port 40 controlled by
a sliding valve 41 formed in its side with a

tapering port 42. This valve is normally

held inwardly by the light spring 43, and
when displaced outwardly a given distance
comes into contact with a second spring 44
whose tension is adjusted by the screw 45,
The ports 40, 42 are tapered so as to restrict
the fluid movement at the proper rate, and
are large enough to admit fluid to the cylin-
der at a sufficiently high rate for all reason-
able spring speeds and above this point some
restraint i1s not amiss. Upon an upward
movement of the body the valve 41 first
moves sufficiently far to contact with the
spring 44, even with a comparatively gentle
movement, and thus closes the port sufficient-
ly to afford a considerable restriction of
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fluid movement in case the pressure of the
latter be sufficiently great to move the valve
past this point.

It will be understood that many varia-
tions in design, arrangement and construc-
tion of the various parts and numerous sub-
stitutions of equivalents for the partsthem-
selves can be made within the scope of my
invention wherefore I do not restrict myself
in any way except as specifically set forth in
the claims hereto annexed.

Having thus described my invention,
what I claim is:

1. In a device of the character described,
in combination, a fluid-containing casing
having a well and a cylinder therein, thers
being two passageways between said cylin-
der and well, a piston in said cylinder, 2
valve in one of said passageways adapted to
permit free movement of fluid from said
‘well to said cylinder, and a valve in the oth-
er passageway adapted to permit a restrict-
ed movement 0f fluid from said cylinder to
sald well, said last valve being normally
open and arranged to close in the direction
of fluid movement.

2. In a device of the character described,
in combination, a fluid-containing casing
having a well and a cylinder therein, there
being two passageways between said cylin-
der and well, a piston in said cylinder, a
valve in one of said passageways adapted
to 1per_mit free movement of fluid from ‘said
well to said cylinder, anormally open valve
in the other passageway adapted to close
upon movement of fluid outwardly from
said cylinder toward said well and to re-
strict such passageway in proportion to such

‘movement, and an adjustable spring tending

to oppose the closing movement of sai
valve.

3. In a device of the character described,
in combination, a fluid-containing casing
having a well and a cylinder therein, there
being two passageways between said cylin-
der and well, a piston in said cylinder, and
a spring pressed valve in each passageway
both of which open toward the cylinder, the
spring of one valve acting at all times to
keep 1t closed and that of the other to keep
it open. _

4. In a device of the character described,
in combination, a casing having a well and
a cylinder therein, a piston in said cylinder,
and a plurality of passageways between said
well and the portion of said cylinder at one
end of said piston, an inwardly opening,
spring-seated, inlet valve in one passageway,
and an inwardly-opening, spring-opened,
outlet valve in another passageway adapted
to be displaced outwardly by the movement
of fluid therepast and when so displaced to
obstruct its passageway by an amount which
is substantially proportional to its displace-
ment.
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5. In a device of the character described,
in combination, a fluid-containing casing
adapted to be attached to one part of an au-
tomobile and having therein a well and a
cylinder, means establishing communication
between said cylinder and well, a piston in
said cylinder and operatively connected to
a relatively movable part of the automobile,
and means for restricting the flow of fluid
from said cylinder to said well by an amount
which varies directly with the speed of the
piston movement and is independent of the
extent of such movement.

6. In a device of the character described,
in combination, s fluid-containing casing
adapted to be attached to one part of an au-
tomobile and having therein a well and a
cylinder, a piston in said cylinder opera-
tively connected to a relatively movable part
of the automobile, one end of said cylinder

‘being in open communication with said well,

means for permitting the movement of fluid
between the opposite end of said cylinder
and well substantially unimpeded so long as
its rate of movement is small; and means op-
erative when the pressure inside the last
named end of said cylinder rises to a prede-
termined point for restricting the outflow
therefrom by an amount which is propor-
tional to that pressure.

7. In g device of the character described,
in combination, a fluid-containing casing
adapted to be attached to one part of an au-
tomobile and having therein a well and a

8

cylinder, a piston in said cylinder opera-
tively connected to a relatively movable part
of the automobile, a passageway connecting
said cylinder and well, a valve in said pas-
sageway, and a spring tending to move said
valve toward said cylinder and arranged to
hold said valve stationary until the pressure
in said cylinder exceeds a predetermined
amount and then to permit the valve to move
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outwardly, said valve being arranged to re- -

strict the opening through the passageway
by an amount increasing with such outward
movement.

8. In a device for restraining the relative
movement between two spring-connected
members of a vehicle, in combination, a lig-
uid containing casing adapted to be secured
to one of the vehicle members, a movable
displacing member therein and fitting the
walls thereof so as to separate the same into
a pressure chamber and a storage chamber,
means for securing said displacing member
to the other vehicle-member, there being a
passageway extending from one chamber to

the other, a valve operatively associated with

said passageway, and a sgring normally
holding said valve open while permitting 1t
to approach its seat the same by an amount
which is at all times proportional to the ex-

-cess of pressure existing in the pressure

chamber over that in the storage chamber.
In testimony whereof, I hereunto affix my

signature.
JAMES B. KIRBY,
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