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1

This invention relates to improvements in hy-
draulic cylinders, and more particularly to a novel
double-acting hydraulic cylinder of the type hav-
ing telescopic pistons, the primary object of the
invention being to provide a more compact and
efficient arrangement.of this kind which is of
mechanically superior construction, and which
ean be manufactured in a serviceable and rugged
form at relatively low cost, and which is adapt-
able for hydraulic rams of different kinds or in
any machine wherein a comparafively heavy
pressure and reciprocating motion are required,
along with a relatively long power stroke.

Other important objects and advantageous fea-
tures of the invention will be apparent from the
following description and accompanying draw-
ings, wherein merely for purposes of illustration,
3 specific embodiment of the invention is set forth
in detail.

In the drawings:

Figure 1 is a side elevation of said embodiment
with the telescopic piston retracted,

Figure 2 is a top plan view thereof,

Figure 3 is & transverse vertical section taken
on line 3—3 of Figure 1,

Figures 4 and 5 are horizontal sections taken
on lines 4—4# and 5—35, respectively, of Figure 1,

Figure 6 is a transverse vertical section taken
on line 6—6 of Figure 2, showing the telescoped
pistons extended,

. Figure 7 is a transverse vertical section similar
to Figure 6, showing the inner piston of the inner
cylinder extended and the inner cylinder
retracted,

. Figure 8 is a horizontal section taken on the
line 8——8 of Figure 1, and

. Figure 9 is a vertical sectional detail, showing
the latch in projected locking position. .

Referring in detail to the drawings, the letter A
.generally designates the outer cylinder compris-
_ing the barrel i, the upper and lower relatively
heavy heads 12 and 29, respectively, the facing
sides of the heads being formed with grooves 14,
‘14 receiving the barrel ends, and the bolts 15
which assemble the heads on the barrel, the lower
ends of the bolts being threaded at 18 into the
lower head and the upper ends of the bolts ex-
tending through the upper head and provided on
_their upper ends with tightening nuts 1.

The upper head 12 is provided with a fluid pas-
sage |8 opening through the edge thereof and
terminating at 19 at the center of the head. The
lower head 29 is formed, as particularly clearly
shown in Figure 8, with an annular chamber or

_passage 22, which has a reduced radial passage or 55
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port 23 leading from one side thereof through
the edge of the head. The annular passage 22 is
in the nature of a groove formed in the sidewall

"of the axial bore 24 formed in the lower head 29.

The upper end of the bore 24 has a slightly en-
larged diameter upper portion 25 opening into the
annular passage 22, whereby constant communi-
cation is provided between the passage 22 and the
space existing between the interior of the outer
cylinder barrel {1, and. the inner tubular piston
B, which slides in the bore 24.

The inner piston B comprises a tubular body
portion 27 slidably fitting the lower cylinder head
bore 24 and a larger diameter head portion 28 at
its upper end which slidably engages the bore of
the cylinder barrel Il. The lower part of the
inner cylinder B includes a solid portion {3 pro-
vided with an axial squared bore 30 slidably ac-
commodating the squared shaft on piston rod 3(
on whose upper end is fixed a solid, relatively
heavy, piston 32 working in the bore 33 of the
inner cylinder B. The upper end of the squared
bore 30 is enlarged to accommodate shaft packing
33. The shaft 31 has an external cross pin 31’
arranged to abut the underside of the solid por-
tion 13 of the inner cylinder to limit upward
travel of the piston 32 to a point close to the
upper head 12 of outer cylinder A. '

The heavy lower portion 13 of the inner cyl-
inder B is formed at the side opposite the port
23 of the lower head 29 of the outer cylinder A,
with a reclining T-shaped passage, including the
standard portion 34 which registers with .the
annular passage 22 only in the retracted posi-
tion of the inner cylinder B, as shown in Figure
3, the branch 35 which opens through the top of
the solid portion 13 to communicate with the
interior of the tubular inner cylinder B, and the
branch 36 which opens through the bottom of the
solid portion 18. Cemmunication between the
interior of the inner cylinder B and the annular
passage 22, through the passage branch 35 and
standard portion 34, is normally cut off by a check
valve, including a ball 37 urged into blocking re-
lation to the passage portions 35 and 34 by a
concaved block 38 pressed against the ball by a
spring 38’ compressed by a screw plug 39 threaded
in the passage branch 36.

The opposite side of the -solid portion i3 of
the inner cylinder B is formed with an inverted
T-=shaped passage, including the vertical branch
40 opening through the top of the solid portion
13 and the horizontal branch 41 opening through
the side of the portion 13 and adapted to register
with the annular passage 22, only in the retracted
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position of the inner cylinder B, as shown in
Figure 3. The passage branch 4{ is augmented
by a valve seat 42 set into the side of the por-
tion 13 for accommodating a ball check 43 pressed
thereagainst by a concaved block 44’ by a spring
44 in the passage branch 4{, thereby cutting oif
communication between the interior of the inner
cylinder B and the annular passage 22 during
application of fluid pressure through the port 18
for expanding the device. When for contracting
the device fluid pressure is applied through the
port 23 the ball check 43 yields to pass fluid under:
pressure into the interior of cylinder B for driv-
ing the piston 32 upwardly therein.

In a position at 90° from these.passages; the
outer piston solid portion 13 is formed in its side
with a radial recess 45 containing an expanding
spring 46 behind a latch 47 having a neich 48 in
the lower side of its quier end for engaging a

retaining plate 49 locabed thereunder, in the o

manner shown in Figure 9. The latch is arranged
to engage in the annular passage 22, in the re-
tracted position of the inner cylinder B, so as
to retain the same. in such position until its latch
4T is retracted by descent of the latch pin 58,
depending from the solid piston 32, as the solid
piston 32 moves downwardly toward the fully ex-
tended position shown in Figure 7. The lower
end of the latch pin 53 has a.cam face 51 ar-
ranged to engage the inner side of an opening
82 in the latch, as the latch pin moves down-
wardly through an access opening 53 in the solid
portion I3, in a manner to retract the latch 47
in a radially inward direction, as shown in Fig-
ures 6 and 7, wherein the latch 4T is out of en-
gagement with the annular passage 22 so that
the inner cylinder B can move downwardly to-
ward the extended position, shown in Figure 6.
On upward return. movement of the inner cylin-
der B, engagement of the cam surface 54 on the
latch 4T with the underside of the lower head
29, of the outer cylinder A retracts the latch 47
sufficiently to permit the inner cylinder B to pass
upwardly freely to its retracted position. How-
ever, under ordinary conditions of eperation,
wherein the inner piston 32 is first fully extended,
followed by the inner cylinder B, the inner pis-
ton 32 will have the latch pin 53 in eontinuous
engagement with the lateh 47 in a manner to hold

the latch in retracted position during retracting ;

movement of the inner cylinder B, the'main fune-
tion of the latch arrangement being to- prevent
the inner cylinder-B from moving toward extend-
ed position until the inner piston 32 has first been
fully extended from the inner cylinder B. )

To extend the telescopie piston assembly from
the retracted position shown in Figure 3, fluid
under pressure-is injeeted through the passage
{8 in the upper head 12 of outer cylinder A,
whereby the inner piston 32 and its rod or shaft
31, is moved downwardly the required distance.
If a greater extension of the piston assembly is
wanted than is afforded by extension of the
inner piston 32 alone, injection of the fluid is
continued: until the inner piston 32 reaches bot-
tom position, wherein its lateh pin 58 retracts the
latch 41. As the inner piston 32 moves down-
wardly, the space in the inner eylinder B being
full of fluid, fluid is forced through the branch
35, 34 of the reclining T-shaped passage in the
solid portion 13, into the space 2} existing be-
tween the outer cylinder barrel i} and the inner
eylinder barrel 27, the ball cheek 3T being un-
seated in the process, and the balt cheek 43 in
the inverted T-shaped passage holding closed,
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and the annular passage 22 being filled with fluid
from the reclining T-shaped passage, so that fluid
is exhausted through the port 23 in the lower
head 29 of the outer cylinder A back to the hy-
draulic system (not shown).

As the latch 47 is retracted and the inner cyl-
inder B is thereby freed to move out of cylinder
A, and injection of fluid under pressure is con-
tinued through: the port 18 in the upper head 12
of outer eylinder A, the pressure on the inner
piston 32 forces the inner cylinder B downwardly
the desired distance or to the fully extended posi-
tion shown in Figure 6, if desired, in which the
pistonr head 28 engages the lower head 29 of the
outer cylinder A. In the downward movement of
the inner cylinder B the head 28 forces the fluid
in- the- space 21, existing between the cylinders
A and B, through the annular opening 25 into
the annular passage 22-and then out of the port
23.in the lower head 29 of cylinder A back to
the hydraulic system.

To retract the piston assembly, fiuid pressure
is exerted through the port-23 in the lower head
29 of outer cylinder A, with the port I8 in the
upper head i2 of cylinder-A acting as exhaust.
With the piston assembly in- the fully extended
position shown in Figures 6 and 7, the fluid under
pressure coming through the lower port 23 fills
the annular passage 22 and acts upwardly against
the underside of piston head 28, thereby filling
the space 21 existing between the eylinder barrel
f1 and the outer cylinder body 21. Fhis causes
the inner cylinder B to rise and to-eontinue rising
in the oquter cylinder A until the piston head 28
engages the upper head 12 of euter- eylinder A,
and the latch 4T re-engages in the annular pas-
sage 22, as'shown in Figure 7.

The space 2t existing between the cyhnder bar-
rels {1 and 21 then being filled with fiuid, as well
as the annular passage 22, further injection of
fluid under pressure through the lower pert 23
exerts pressure against the bottom of the inner
piston 32 throush the branch 40-of the inverted
T-shaped passage, thereby eausing the inner pis-
ton 32 to rise in the inner:eylinder B until the
piston 32 approaches the upper head {2 of outer
cylinder A and is stopped-close-therete by engage-
ment of the shaft cross pin 31 with the underside
of the solid lower portion £3.of the inner cylinder
B. In all of the upward or retracting movement
of the inner cylinder B and the inner piston 32
the fluid displaced thereby is exhausted through
the upper port {8 in the upper head 12 of the
outer cylinder A, ]

In an application of the above described de-
vice, the plate 12 may be attached to or abut-
ted against a stationary part of a mechanism,
and, as shown in Pigure 6, the threaded end 56
of the piston rod 30 may be threaded into a mov-
able part 5T of the mechanism whereby the de-
vice is connected fo reciprocate or merely to
spread the parts relative to each other.

What I claim: »

1. A hydraulic cylinder comprising a cylinder
barrel having upper and lower cylinder heads, an
outer piston comprising a tubular body smalier
in diameter than said barrel and concentrically
spaced therefrom, an enlarged tubular head on
the upper end of said tubular body working in
said barrel, and a solid portion on and eclosing
the lower end of said tubular body, an inner pis-
ton working in said tubular body and tubular head
having a shaft working through an accommodat-
ing opening formed im said solid portien of said
outer cylinder, said upper cylinder head being
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‘formed with a fluid port opening into the upper
end of said tubular body, said lower cylinder
head being formed with a fluid port arranged fo
have communication with the space between said
tubular body of said outer piston and said cylin-
der barrel below said outer piston head -and with

solid portion of said outer piston and said inner
piston, said upper and lower ports being arranged
to alternate as fluid injection and fluid exhaust
ports, with said upper port acting as injection
port and said lower port -as exhaust port while
‘said outer and inner pistons are in their elevated
retracted positions, for driving said pistons down-
wardly toward their extended positions, and said
lower port acting as injection port-and said upper
port as exhaust port for driving said pistons up-
wardly from downwardly extended positions
toward retracted positions, normally engaged
lateh means operating between said outer piston
and said lower cylinder head for locking said
outer cylinder in-its retracted position ‘while said
inner piston is in a retracted position and until
said inner piston is moved to its extended posi-
‘tion from a retracted position, and latch operat-
ing means on said inner piston for releasing said
latéh means as said inner piston reaches its ex-
tended position.

9. A hydraulic cylinder comprising a cylinder
barrel having upper and lower cylinder heads,
an outer piston comprising a tubular body small-
er in diameter than said barrel and concentrically
spaced therefrom, an enlarged tubular head on
the upper end of said tubular body working in
said barrel, and a solid portion on and closing the
lower end of said tubular body, an inner piston
working in said tubular body and. tubular ‘head
having a shaft working through an accommodat-
ing opening formed in said solid portion of said

outer cylinder, said upper cylinder head being

formed with a fluid port opening into the upper
end of said tubular body, said lower cylinder head
being formed with a fluid port arranged to have
communication with the space between said
tubular body of said outer piston and said cylinder
barrel below said outer piston head and with the
space within said tubular body between said solid
portion of said outer piston and said inner piston,
said upper and lower ports being arranged to al-
ternate as fluid injection and fluid exhaust ports,
with said upper port acting as injection port and
said lower port as exhaust port while said outer
and inner pistons are in their elevated retracted
positions, for driving said pistons downwardly

toward their extended positions, and said lower !

port acting as injection port and said upper port
as exhaust port for driving said pistons upwardly
from downwardly extended positions toward re-
tracted positions, a chamber formed in said lower
piston head communicating with said lower port
and having restricted communication with the
space between said cylinder barrel and said tubu-
lar body of said outer piston below the head, first
and second passage means formed in said solid
portion extending between said chamber and the
interior of said tubular body of said outer piston,
and first and second check valves in said first
and second passage means, respectively, said first
check valve being arranged to be closed while said

second check valve is open and said second check 7

valve open while said first check valve is closed
depending upon said pistons being in retracted
or extended positions and fluid being injected
through said upper port or said lower port, said
first and second passage means having communi-

the space within said tubular body between said .
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cation with said chamber only while said outer
piston is in its fully retracted position.

3. A hydraulic cylinder comprising a cylinder
barrel having upper and lower cylinder. heads,
an outer piston comprising a tubular body
smaller in- diameter than said barrel and con-
centrically spaced therefrom, an enlarged tubular
head on the upper end of said tubular body work-
ing in- said barrel, and a solid portion on and
closing  the lower end of said tubular body, an
inner piston working in said tubular body and
tubular head having a shaft working through
an accommodating opening formed in said solid
portion of said outer ccylinder, said upper cylin-
der head being formed with a fluid port opening

‘into the upper end of said tubular body, said

lower cylinder head being formed with a fluid
port arranged to have communication with the
space between said tubular body of said outer
piston and said cylinder barrel below said outer

‘piston head and with the space within said

tubula,r body between said solid portion of said

‘outer piston and said inner piston, said upper
-and lower ports being arranged to alternate as

fluid injection and fluid exhaust ports, with said

‘upper port acting as injection port and said lower

port as exhaust port while said outer and inner

‘pistons are in their elevated retracted positions,

for driving said pistons downwardly toward their
extended positions, and said lower port acting as
injection port and said upper port as exhaust
port for driving said pistons upwardly from
downwardly extended positions toward retracted
positions, a chamber formed in said lower piston
head communicating with said lower port and
having restricted communication with the space
between said c¢ylinder barrel and said tubular
body of said outer piston below the head, first
and second passage means formed in said solid
portion extending between said chamber and the
interior of said tubular body of said outer piston,
and first and second check valves in said first
and second passage means, respectively, said first
check valve being arranged to be closed while
said second check valve is open and said second
check valve open while said first check valve is
closed depending upon said pistons being in re-
tracted or extended positions and fluid being in-
jected through said upper port or said lower
port, said first and second passage means having
communication with said chamber only while
said outer piston is in its fully retracted position,
normally engaged latch means operating between
said outer piston and said lower cylinder head
for locking said outer cylinder in its fully re-
tracted position while said inner piston is in
a retracted position, and latch operating means
on said inner piston for releasing said latch
means as said inner piston is moved into its fully
extended position, so as to free said outer piston
for movement toward the extended position.

4. A hydraulic cylinder comprising a closed cyl-
inder barrel having ports opening through its up-
per and lower ends, a telescopic piston assembly
within said barrel comprising a tubular outer
piston and a solid inner piston, said outer piston
comprising a head working in the bore of said
barrel and a depending body concentrically
spaced from the sidewalls of said barrel, and
closure means closing the lower end of said
tubular body portion, said inner piston compris-
ing a piston body working in the bore of said
tubular body and head of said outer piston and
having a piston rod working through an accom-
modating opening formed in said closure means,
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said upper port opening into the upper end of
the bore of said tubular outer piston above said
solid inner piston whereby injection of fluid
under pressure through said upper port can drive
said inner piston downwardly from an upwardly
retracted position to reach its fully downwardly
extended position wherein said inner piston en-
gages said closure means of said outer piston in
a manner to force said outer piston downwardly
from its fully retracted position to its fully ex-
tended position, the lower end of said barrel be-
ing formed with a chamber communicating with
said lower port and with the space between said
barrel and said tubular body of said outer piston
below its head, whereby fluid- under pressure
injected through said lower port with said upper
port acting as an exhaust portion can force said
fluid to move said outer piston upwardly from
its fully extended position-to its fully retracted
position, and valved passage means in said
closure means on the lower end of said outer
piston arranged to have communication with said
chamber in the lower cylinder head only while
said outer piston is in its fully retracted position,
said valved passage means being arranged to
transfer fluid under pressure from said chamber
to the interior of said-tubular outer- piston be-
neath said solid inner piston while said oufer

10

8

piston is in its fully retracted position, so as to
move said solid inner piston upwardly from an
extended position to a retracted position while
fluid under- pressure is being injected through
said lower port, and normally engaged laich
means operating between said outer piston and
said lower end- of said barrel for positively lock-
ing said outer piston in its retracted position as
said outer piston resumes its retracted position,
and latch operating means on said solid inner
piston for releasing said latch means to free said
outer piston for movement tward an extended
position as said inner piston is moved downward-
ly into ifs fully extended position by injection
of fluid under pressure through said upper port.

JOHN A. CELENZA.
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