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T all whom it may soncern: .

Be it known that-T, Jens WinLiam
Arcros Ernrng, a subject of the King of

Norwayv. residing at Christiania, Norway, .
; LY 5 @ ! 3 3
have invented certain new and useful Im--
provements in Shock-Absorbers, of which

the following is a specification.

Carriage springs will work correctly, when
interruptions of equilibrium take place, but
wrong as soon as the new equilibrium has

frame and the axle of the car, are returning
to the normal position. If the wheel of a
car running with great speed on a horizontal
road arrives at a gradually rising uneven-
ness on the ground the wheel will during its
rising movements deflect th~ spring because
said body cannot follow with the same
rapidity.  When the vertical acceleration on
the wheel occasioned by the said unevenmness

“ceases the inertia of the wheel will still act

and further deflect the spring until said in-
ertia is consumed in the work of acceleration
exerted on the body of the car. After the
wheel has arrived to its highest position the
frame will still continue to rise accelerat-
ingly and continue herewith also during the
following downward, movement of the wheel,
until the latter has arrived at its resting or
normal position relative the frame of the
car. The frame will then continue to. rise
(although retarding). After the wheel has
touched the ground a part of its inertia will

be converted into heat, while the balance will .
lift the wheel again and thereby further pre- .

vent the frame from arriving at its resting
position. The wheel will not be at rest be-
fore having by repeated strokes against the

- ground converted the vertical component of

its inertia intc heat which is imparted or

conducted to the wheel and to the pavement,

If the wheel has pneamatic tires, the same
will be much damaged, as the speed during
the down-stroke geunerally is much greater
than during the first rising movement. The
pavement also suffers from these compres-
gions of the pneumatic tires, the binding
medium being at first pressed into the pave-
ment and then sucked out of the same in
the shape of dust. If the wheel has solid
tires the shocks will be violent and the noise
great, and the jolting of the axle ete. will
cause breakage.

The present invention relates to an -
proved method of subduing or veducing the
violence of the movements of the wheels of

. above the piston is compressed, while the

“rapid funning road cars, as is caused by the
unevennesses on the road-surface said
method consisting in subjecting the wheels
(and the axle), after having been lifted (or
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lowered) by an unevenness, to intermittent .

forces-so as to obtain movements of longer
periods. and of smaller amplitudes, for the
purpose of attaining reductions of vibrations'
1mparted to the wheels and the car-body.

. A furthes object of the invention 1s to pro-
vide means for the practical execution of the
method said means consisting of a cylinder,
wherein is working a piston which is com-
bined with a valve mechanism, which by
each return movement of the piston. makes
communication between the spaces on both
gides of the piston, but at the movement of
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the piston a small fraction of the length of °

the stroke at once cuts off said communica-
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tion. Of the two parts, the cylinder and the
piston the one is secured to the frame and

the othier to the axle of the vehicle.
An embodiment of wny invention is illus-

trated in two modes of execution on the ac- -

companying drawing, in which—

Figure 1 is a side elevation of the fore--

earringe of a motor-car provided with an
apparatus according to my invention. Fig.
9 15 a sectional view' of cylinder with tube-
valve. Fig. 3isa plan view of same. Fig.4
is a sectional view of cylinder with annular
valve, and Fig. 5 is a plan view of piston
hody. , ' .
" In Figs. 2 and 8 a is the cylinder of the
apparatus, which in the present case is
mounted on the frame of the motor-car. ¢
is the piston' the rod of which in the ordi-
nary manner works air-tight through the
bottom’ of the cylinder. The rod is by a
connecting-rod b connected with the axle:
The characteristic feature of the appara-
tus consists in the piston being provided
with a valve mechanism consisting of a tube
d, which slides air-tight in the piston and
follows the laiter by friction; the tube d
is a little shorter than the distance between
the bottom and the cover of the cylinder.
. The. working of the apparatus is the fol-
lowing: As soon as the wheel is lifted and
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the piston in the eylinder also is litted, the .

tube ¢ will immediately close against the
top of the eylinder and consequently the air
alr
below -the same expands. The frame of the
car will consequently be lifted. When the
spring and the air pressure has overcome the
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. the'commencement of the down-stroke take“*
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meltm, of the wheel, the piston WlU durmfr

along with it the tube d, whereby communi-
cation is established between the space on
both sides of the piston and the air pressure
on both sides is 8qualized. Assoon asthe tube
has closed against the bottom of the cylin-
der compression takes place below the piston
and expansion abcve the same. It will now

depend upon the dimensions of the cylinder .

and the spring whether the wheel will reach
the ground before the frame of “the car has
come nearer down to its normal position,

with a speed corresponding only to the ac-.

celeration of the gravity. After the wheel

‘has- touched the 9r0und no great jumping

- can take place because the plston at,once car-

- inder with the consequent compression above :
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ries the tube up against the top of the cyl-

and expansion below the same.
i the second execiition, Figs. 4 and 5, the

piston ¢ is of a smaller diameter than the

cylinder ¢ and it is provided with projec-
tions or ribs f, Fig. 5, forming passages be-

‘tween them and suppmtmo a packmg ring

e, which works on the piston with a small
play at top and bottom' so 28 to establish
communication between the spaces on both
sides of the piston during each reversion of
the latter, just 1n the sume manner as. ac-

- cording to i ig. 2

For the pmpose of Iubrication a quantlty

.. of oil is introduced into the space below the
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. act direct against the latter.
" spare the pavement as well as the tire, and
the jumping movement of the car will be
_somewhat less thani by the employment of

piston, said: oil being carried to- the space
above the piston sither through pipe d, Fig.
2, the compressed air forcing the oil through

sald pipe during the downward movement, -

or through a by -pass or pipe ¢, Fig. 4, hav-
ing an autonmtlcally closing valve A. The
oil may also be contained in a chamber from
which it is carried in snitable manner. The

“air-cylinder will consequently by any dis:.

turbance of equilibrium act as an ideal
spring (with increasing tension) in addi-
tion to the ordinary spring, but after
attaining the state of ethbnum it will not
only cease to act as the ordinary spring, but
It will thus

spring alone. Even by very small uneven-
ness on the road the air-cylinder will pro-

-duce. & ride more free from jolts than by

ordinary ‘spring alone; the. size ot the ‘un-
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gvennesses must of course be greater than
the play- of the tube d in the cylinder.. As
the inertia of the wheel will. be converted
into heat, it is better, that this action takes
place in an element on the car itself, than in

the heating of the tire and of the pavemen‘t
- XIt.is easy to get the heat conducted from the
»_cyhnder by external cooling surface, while

it for instance by pneumatic tires would in-
cur heavy working expenses.

Tt is evident that pneuniatic ‘tires w1ll not .

be necessary when the wheels come down
smoothly and afterward do not jump. in a
degree worth mentioning. It is evident that
the spring can now be quite elastic as the

intermittent action of the plston prevents’

oscillations.
Having descmbed my invention, T clzum
1. A shock absorber comprising a.cylin-

der closedat its ends, a piston opera‘)le in

said cylinder and arranged to provide a
chamber at each side thereof within the eyl-

1nder, and means for establishing communi--

cation between said chambers, said means

_comprising a hollow tube movably mounted

in the piston and adapted to contact at
either end with a-closed end of the cylinder
for  closing the passage ‘through said tube
and mterruptmg communication between
the chambers upon reuprocatlon of the pis-
ton.

2. A shock absorber compusmg a cyhn-

“der closed at its ends, a piston operable in
“said cylinder and arranged to provide =

chamber at each side thereof within the eyl-
inder, and means for establishing communi-
cation between' said chambers, said means
comprising a hollow tube movably mounted
in the plston and having its end portion ex-
tending from opposite sides of said piston
into the chambers aforesaid, the ends of said
tube being disposed ad](went to the' closed
ends of the ¢ ylinder whereby . on initial
movement of the piston to open commumga—
tion between the chambers and upon further
movement to interrupt communicatigi’ on
contact of an énd/of the tube with ibs adja-
cent cylinder end

In testimony whereotf T affix my sxgnatule
el Presence of two witnesses.

JENS WILLIAM AEGIDITUS ELLING.

" Witnesses:
M. E. GiourormoLy,
Rurir LinbsTroM.
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