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The present invention relates to a cushioned
hydraulic cylinder. One place where such cyl—
inder is especially useful is in road scraping
equipment, wherein a road surface engaging and
scraping blade is movably mounted for raising
and lowering, utilizing hydraulic power and pres-
sure to force the blade against the road surface
over which it moved. In scraping road surfaces
the blade frequently encounters solid obstruc—
tions over which it must pass and, therefore, the
blade must be lifted in such passage against the
hydraulic pressure acting upon it. Inasmuch as
liquids are incompregsible means must be sup-
plied to permit such lifting of the blade in order
to avoid damage or breakage. The present in-
vention provides a very practical and useful
mechanism for such purpose.

Furthermore, in the installation of the hydraul-
ic road scraper blade upon a motor truck carry-
ing it, the space available is limited. With my
invention the space is reduced to a minimum,
the cylinder which is located vertlcally being of
no greater height than it would be if my inven-
tion was not present.

My invention has for its objects and purposes
a provision of a particularly effective space sav-
ing, practical and durable cushioned hydraulic
cylinder construction, one which is readily manu-
factured and assembled and which is sturdy and
durable in construction and capable of fully
w1thstand1ng the severe conditions to which it
is subjected in operation.

An understanding of the invention may be had
from the following description, taken in connec-
tion with the accompanying drawmg, in which,

Fig. 1 is a side elevation partly in sectmn
showing the cushioned hydraulic cylinder of my
invention. .

Fig. 2 is an enlarged central vertical section
through the cylinder construction, and

Fig. 3 is a horizontal section substantxally on
the plane of line 3—3 of Fig. 2.

Like reference .characters refer to like Dbarts
in the different figures of the drawing.

The cylinder construction includes an .outside
cylinder | positioned vertlcally, from opp051te
sides of which trunnions 2 extend wmch are
mounted for rocking movement at the upper ends
of brackets 3 bolted or otherwise connected .ab
the upper side of the substantially honzontal
transverse beam 4 which, in practice, is mounted
under the chassis of a motor vehlcle -and sus-
pended therefrom. At the under side of the
beam 4 a plurality of Journal brackets 5 .are
permanently secured, through whmh a rock shaft
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6 extends and on which the seraper element 1
is mounted for rocking movement, havmg a blade
8 to directly engage ‘the road surface An arm

9 extends from the blade mountmg Tin the same

direction as the brackets 3 to the end of which
the lower end of the plston rod 10 is pivo lly
t

The cyhnder 1at 1ts upper end ‘has’an 1ntegra1
head 11 with an inlet and outlet port {2 to which
a pipe may be connected (F1g 1) for carry1 14
liquid pressure into or for exhaustmg liquid at
the upper end of the cylmder The 1o
of the cyhnder whlch 1n1t1ally is open i

and through 2 conventlonal stufﬁng box 4 to
prevent leakage Said head 13 has an mlet and
outlet port 15 for Liquid passage therethro

pipe or other conduif is connected,
"The piston rod ln at its upper end is supplied
with a piston 16 Jocated within a_n interior cyl-
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wardly extendmg bosses or lugs 18 on the’cyhn—

der heads, Open. commumcatmg passages |9 or
large areas are prOV1ded between the liqu1d pas-

having an exterior diameter matenally less tillan’
the 1nter1or chamber of the cyhnder 1 th re is

this space hkew1se at both 1ts upper “and lower
ends 1s in open, connection w1th the passage§ at
12 and I5.

Around hoth the upper and lower end portlons
of the cylinder {1 a heavy ri g 20 of me
located.” The upper ring ‘at its upper side
the lower ring at its lower side carries ¥
ing ring 21 ,0f leather or other suitable matenal
which are secured in place by clampmg nngs 22
screw .connected to .the rings 20. Be‘oww n the
annular pistons 20 a ,strong compression Spring
23 is disposed normally under a compr
which forces .said plstons agamst the inwa _ly
extendmg radial bosses I8

In the operation of road. .serapers, the blade 8
is elevated When the scraper is not used. At ds
moved downwardly to operatmg road engagmg

to
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the bottom of the cylinder the piston 18 is lifted
whereupon the road scraper blade is correspond-
ingly lifted, the liquid above the piston being
exhausted through the cutlet {2. When the blade
is moved to its working position, the flow of
pumped liquid is reversed, entering at the upper

end of the cylinder to force piston 16 and rod {8

down as is evident. After the piston 16 has been
moved down to the desired position, or with
the desired pressure against it, a valve (not
shown) controlling the flow of pressure fluid to
and from the passage 12 is closed and therefore
the liquid in the cylinder above the piston is
trapped. The pressure imparted is heavy in
order that the blade 8 may suitably engage and
scrape the road surface. Such pressure is also
imparted to the upper clamping ring 22 thence
to the upper ring 28 and thence to the heavy
spring 23 which is of sufficient strength that if
will not normally. be compressed to any gleat
degree if at all,

‘When in passing over -the road surface the
blade 8 comes to an obstruction requiring that
the blade be lifted to pass over it, such lifting
will move the piston [6 upwardly within. the
cylinder 11. The liquid above the piston moved
and  displaced by such piston movement will
thereupon act upon the upper clamping ring 22
and the upper ring 20 with a pressure force of in-
creased amount causing a compression cf the
spring 23, the upper ring 20 moving downwardly
to provide space for the displaced liquid above
the piston 16. The packings 2| are to seal against
the passage of liquid into the space in which the

spring. 23 is housed.

Although the foregoing description and the
drawing  disclose the device as “double ended”
or -having passages between the inner and outer
cylinders at both ends with the two annular pis-
tons. 28 located in the outer c¢ylinder whereby the
piston 16 may yield under abnormal pressure in
either direction it is pointed out that the device
may practicably be built and operate as a sin-
gle ended” device.

in this form there would be no communication*

between the inner and outer cylinders at one end,
as ‘for example the lower end, and the annular
piston 20 at that end would be eliminated. - When
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so constructed the piston 16 would yield only . .

in a direction toward the end of the device where-
at there is comniunication between the inter and
outer cylinders.

- The construction described is very practical,
useful strong and durable. It'isevident that the
vertical height of the ‘cylinder is not greatly in-
creased. Tt is a construction which is readily
manufactured and assembled. This invention
is. defined in the appended claims and is to be
considered comprehensive of all forms of strue-
ture coming within thelr scope.

"I claim: - "
"1, In a ‘construction as described, an outer
cylinder having closed ends with liquid carrying
passages one at each end thereof, an interior
cylinder within the outer cylinder spaced there-

from and extending between the ends thereof,

said ends of said interior cylinder being open and

the .space between said cylinders being open to

said liquid carrying passages, a piston within said
interior cylinder, a piston rod extending there-
from, ring pistons surrounding the interior cylin-
der between it and the outer cylinder, a heavy
compression spring between said ring plstons and

packings at the outer ends ‘of ‘said ring plstonS‘
=1

preventing liquid passage past them:-
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2. In a construction as described, a vertical ex-
terior piston having closed ends, each end having
a liquid carrying passage therethrough from the
interior of the piston leading to the outside, an
interior cylinder located vertically within the ex-
terior cylinder having its sides spaced from the
sides of said exterior cylinder, said interior cylin-
der being open at both ends ang at its ends en-
gaging against the ends of the exterior cylinder,

_said interior cylinder at each end and the space
between it and the first cylinder being in ireely

open connection with said liquid carrying pas-
sages, a ring piston surrounding the interior pis-
ton adjacent its upper end, packings at the upper
end of said ring piston preventing passage of lig-
uid in & downward direction, a heavy coiled spring
surrounding the interior cylinder between it and
the first cylinder adapted to be compressed on
downward movement of said ring piston, means
between said interior cylinder and the exterior
cylinder adjacent the lower ends thereof prevent-
ing upward passage of liquid to the space between
said cylinders, a piston within the interior cylin-

. der and a piston rod extending therefrom through

one end of the first cylinder.

3. A construction ag described comprising, an
exterior cylinder having closed ends, each with a
liquid conducting passage from within the eylin-
der to the outside, an interior cylinder within the
exterior cylinder spaced therefrom having open
ends, said interior cylinder and the space between
the cylinders being in open communication with
said passages, movable elements located around
the interior cylinder between it and the exterior
cylinder subjected to liquid pressure at the op-
posite ends of the cylinders, yielding means fore-
ing said movable elements apart, means prevent-
ing the passage of liquid past said movable ele-
ments to the space between said exterior and
interior cylinders, a piston within the interior
cylinder and a piston rod connected thereto.

4, An exterior cylinder closed at both ends
having a liquid passage therethrough from the
interior of the cylinder to the outside at each end
of the cylinder, an interior cylinder within the
exterior cylinder lengthwise thereof open at both
ends and at its ends engaging against the ends
of the exterior cylinder, there being free and open
communication between said passages, the ends
of the interior cylinder and the spaces between
said interior and exterior . cylinders, shock ab-
sorbing means disposed between said interior and
exterior cylinder subject to the pressure of liquid
under pressure entered at either end of the ex-
terior cylinder, means associated with said shock
absorbing means for preventing the passage of
liquid to the interior space hetween said. interior
and. exterior except at the ends thereof, a piston
within the cylinder and a piston rod connected
to said piston extending therefrom beyond said
exterior cylinder.

5. A construction as described comprising, an
exterior cylinder, an interior cylinder of mate-
rially less diameter located within the exterior
cylinder, said exterior cylinder having closed
ends bearing against the ends of the interior
eylinder, said interior cylinder being open at both
ends and the closed ends of the cylinder each hav-
ing a liquid carrying passage having large area
communicating - with the adjacent ends of the
interior cylinder and with the space between ad-
jacent ends of the interior and exterior cylinders,
a movable element surrounding the interior cylin--
der adjacent an end thereof, yielding means nor-
mally holding said movable element in- a prede-
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termined position but yieldable under force of
pressure of liquid carried to the end of the cylin-
der, and means preventing the passage of liquid
into the space between said exterior and interior
cylinders.

6. A construction as described comprising an
exterior cylinder, a concentric interior cylinder
of less diameter providing an annular space be-
tween. the two cylinders, an unrestricted com-

munication between the inner and outer cylin- 10

6

ders at an end thereof, an annular piston recipro-
cably mounted in said annular space between the
two cylinders, yieldable means for thrusting said
annular piston in a. direction toward the com-
munication between the two cylinders, a piston
and piston rod in the inner cylinder and means
for admitting fluid under pressure to said inner
cylinder at the end whereat it communicates with
the outer cylinder.
LEO O. GREELEY.




