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 UNITED STATES PATENT OFFICE

FLUD PRESSURE DEVICE

‘Howard ‘E. Somes ‘and Benjamin R. Purvin, De-

troit, Mich., ‘assisnors

to The:

, BY mesne assignments,
Ohio ‘Crankshaft Company, Cleveland,

‘Ohio, a coiporation of Qhio
Application June 6, 1944, Serial No. 538,976

i

This invention relates ‘to ‘reciprceable work

stipporting carriages and the like, Pparticularly to
devices of this nature sdapted to be reciprocated
in & generally veriical ‘direction through the me-
ditm of a fidid under pressure. | |

In various types of mechanisms, such as for
example, machine tools, heat treating equipment
and ‘the like, 4 carriage or head is frequently
caused to reciprocate in a generally vertical di-
rection through the provision of 6
cylinders and pistons. Particularly, in construc-
‘tions “of this character wherein the carriage or
head ‘and the work or tocl carried thereby is sev-
eral hundred pouinids in ‘weight, serious darage ‘to
the equipment is likely to result in the event the
fluid préssure should ¥ail when the -carriage or
head is 'in an “elevated position.

The object of the presert invention is to Pro-
vide a generally vertical fluid piston and cylinder
arrangement of novel construction wherein im-~
proved means is provided for preventinge relative
movement betweén the parts in the event of fluid
pressure failure. | -

Another ‘object is the provision in ‘a cylinder
and piston arrangement adapted to be relatively
reciprocated by fluid uinder pressure of ‘a, novel
and impreved ‘check valve ‘arangement which
quickly and ‘automatically functions to ‘prevent.
relative reciprocation of the parts in the ‘event

of fliid pressure failure.

With thHe above ‘and other objects in view
which ‘will be ‘apparent from the foliowing de-
scripticn 'to those skilled 'in the art to which the
mvention appsriains, the present invention con-

sists In certain features of constriction and

combinations of parts to be hereinafter described
Wwith reference to the accompanying drawings,
and then claimed. | |

In the drawings which illustrate a
bodiment of the invention:

Figure 1 is a front elevation of a hedt treating
machine having ‘a vertically reciprocable car-
riage in which the features of the present inven-
tion ‘are incorporated: |

Figure 2 is an ‘enlarged longitudinal section
of a portion of one of the ecarriage actuating
¢ylinders ‘and pistons:

Figures 3, 4, and 5 are transverse sections taken
substantially on the lines $—3, 4—4, and 55,
respectively, of Figure 2; |

Figures 6 and 7 are diagrammadtic views show-
ing ‘two stages of opération of the cylinder -and
‘piston arrangement and | "
“Fig. '8 is a section through an‘interlocking relief

suitable em~

valve.

uid pressure
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lower 'sections 22 having
‘as indicated 'at 23 in Pigure 2, the ‘intermediate

an enlarged portion 26 substantially

cylinder {4 has sealed sliding
‘though not shown in Figures 1 and 2 of the:draw-

‘two longitudinal passages 27 a; 1
21 ‘opening -into the cylinder space -above ‘the
‘Piston portion -28 through. port 28 which is ‘closed

Referring to the -drawings, ‘the ‘machine se-
lected for illustration is 3 heat-treating machine

adapted to heat treat the bore of an. elongated

cylindrical member 10 which is moved vertically

-and ‘longitudinally Ly the reciprocable ‘carriage,
generally designated i 1
quenching ‘heads 2 and 13, respectively.

relative to hiedgting and

- The ‘carridge ‘Il embodies spaxced vertical ¢yl

Inders 14 interconnected by spaced cross heads
4% and 8 which ‘carry chucking members 471 Tor
holding the tubular member 48 in axial alignment
with the heating ‘and quenching ‘heads 19 and

18. The carriage cylinhders f gre
supported -on spaced vertical rods 18 'secured ‘by
suitable clamps 18 'to ‘the machine base 28,
The rods 18 are préferably compriséd ‘of 'u:solid
invermediate section 21 ‘and - tubular upper ‘and
tapered telescoping fits

Teciprocably

s€ction being provided with ‘coupling ‘collars 24
abutting shoulders 25 and threaded to the tuou -

lar upper and lower sections 21.

The intermediate section 21 s provided Wwith

_ midway

between the - ends of the tod 48 with which the
engagement. Ail-

Ings, the opposite -ends -of the cylinders “have
sealed sliding engagemerit with the rod sections

22,

The intermediate section 21 is provided with
and 28, the passage

by ‘the check valve 38, shown in ‘Figure 3, ‘and

the ‘passage 28 opening into the ‘cylinder Space
below the ‘piston portion 26 throush ports 31

The high pressure passage 27 and low presstire
passage 28 are connected by conduits 2%q ‘and
28a, ‘respectively, which extend through ‘the
lower rod section 22, with a suitable control valve
arrangement (not shown) and source 'of ‘fluid
under pressure. - |

The intermediate portion ‘21 is provided from
its upper end with & ‘longitudinal passage 3% in
alignment with the low pressure ‘Passage 28,
which terminates in a stop seat 33. The pas-
sages 28 and 32 are connected through s reduced

Passage 34 which opens‘through the sest 33, ‘Ar.

ranged dbove the seat 33 and intersecting the
passage 32 is a cross passage 35 which ‘places the
passage 32 in communication ‘with ‘the -¢ylinder

‘space above the piston portion 25. Disposed in

the passage 32 is o longitudinally ‘movable slige

‘valve 86 having -a lower ‘piston ‘portion 37 -and
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spaced intermediate piston portions 38 and 38
and an upper shank portion 40 surrounded by
o compression spring 4i. Threaded in the upper
end of the passage 32 is a plug 42 having a recess
43 within which the shank portion 40 is adapted
to slide. The compression spring 41 abuts the
plug 42 and the piston portion 39 and urges the
valve 36 downwardly whereby the lower portion
37 engages seat 33 to halt movement by the
spring. In this position of the valve, the spaced
piston portions 38 and 39 are disposed as seen
in Fieure 2 at opposite sides of the Cross passages
a5  The high pressure passage 21 1s also Pro-
vided with a2 passage 44 which opens into the
passage 32 between the piston  portions 37 and

38.

Figure 6 diagrammadtically illustrates the fluid

flow to one of the cylinders {4 (the upper) during

elevation of the carriage fi. Fluid under pres-
sure flowing through the high pressure passage
27 opens the check valve 30 and flows through
passage 29 into the upper end of the cylinder. A
passage 45 is provided for draining leakage fluid
from the passage 32 above the valve 36.
The fluid control system 18 SO arranged that
“under normal operation & predetermined pres-
sure is maintained in the low pressure passage
98 during the up stroke of the cylinder {4 and
in the event of a drop in pressure in the line 27,
the pressure in passage 28 will drop below the
predetermined value. This pressure in passage
98 in normal operation is such that upon initial
upward movement 1ib will raise the slide valve
a8 from its seat to the poslition shown in Fig-
ure 6, thus placing the cross Dassages
in communication with each other.
" During the downward movement of the car-
riage, as depicted in Figure 7, low pressure fluid
flows through passage 28 and thence through
passage 31 Into
. cause the downward movement. This fluid is
under sufficient pressure to flow through pas-
sage 34 and keep the slide valve 36 raised from
its stop seat against the resistance of the spring
41 which keeps the passages 35 and 44 In com-
munication with each other whereby the fiuid in
the upper end of the eylinder fiows through these
passages and thence through passage 27 back to
the source of fluid supply. During this move-

ment. the check valve 30 maintains the passage.

29 closed. | |
Should the fluid pressure In passage 28 fail, in-
cident to fluid line breakage to either conduit
27a or 28a, pressure pump failure or any other
cause, during either upward or downward move-
ment of the carriage and drop below the prede-
termined value necessary to overcome the resist-
‘ance of the compression spring 4f, the compres-
sion spring 41 immediately moves the slide valve
38 downwardly to its seat 33, this being the posi-
tion shown in Figure 2. The valve pertion 39 thus
closes passage 32 between the passages 35 and 44.
Also. under the condition of & drop in pressure in
the high pressure line 27 the check valve 30 closes
~ communication between the Dassages 271 and 29,
just as it does for all return flow from the cylin-
der to the passage 21. ; - |
- The fluid in the upper end of the cylinder (4
which normally flows back to the source through
passage 2T is thus trapped in this end of the cyl-

‘inder and accordingly prevents the cylinders and

“the carriage supported thereby from dropping
and causing damage to the mechanism or the
work or tools supported by the carriage.

. To summarize, in normal operation as long as.

35 and 44

the lower end of the cylinder to.
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working pressure is maintained in the passage
21 the pressure in passage 28 is permitted to re-
main at least high enough to hold the valve 36
in its upper position against the spring 4{ and
the passages 35 and 44 are continuously kept in
communication with each other. Under these
normal conditions the parts are lowered by an
active pressure in conduit 28 which, with the
assistance of gravity, is sufficiently high to force
the parts down against the reduced pressure in
the conduit 27. Due to resistance in conduit 2T
to the outflow of fluid, after the high pressure
supply has been cut off and the passage has been
opened to exhaust, and to the action of fluid in
passage 28 on the cylinder, the pressure in con-
duit 27 is still nigh enough to elevaie the parts
and would do so except for the greater pressure
in conduit 28 tending to force the parts down.
But if the pressure in conduit 21 fails this causes
pressure in conduit 28 1o fall below that nec-

‘essary to hold valve 36 open and when this valve

closes it traps fluid in the upper end of the cylin-
der (check valve 30 closing against any outflow
through passage 29) so that it is impossible for
the parts to fall until the normal minimum pres-
syre is again established in conduit 27. The low
pressure or lack of pressure established in con-
duit 28, permitting valve 38 to close, prevents
any appreciable tendency to torce the parts down
against the fluid trapped. in the upper cylinder
chamber. |

A simple device for providing this control is
shown ‘in Fig. 8 where a piston 46 in a cylinder
47 is moved by high pressure in conduit 271¢
against a spring 48 to Keep closed a relief line
49 from the low pressure conduit 28a. When
pressure in conduit 27a fails, it opens the relief
line 49, thus lowering the pressure in conduit
98a and permitting valve 36 to close to trap
fluid in the upper end of the cylinder 10 prevent
it from falling. |

While the invention is shown and described in

" connection with one cylinder and piston arrange-
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ment only, it is to be understood that it may be
under for both cylinder and piston grrangements
if necessary. It is to be understood also that
the invention is applicable to any character of
machine having a single or multiple cylinder car-
riage.

Various changes may be made in the detailed
construction and arrangement of the parts de-
scribed without departing from the spirit and
substance of the invention, the scope of which
is defined by the appended claims. |

What is claimed is:

1. A fluid operated device including a cylin-
der element and a piston element operaiing in
the cylinder to define two pressure chambers
therewith and having a piston rod extending in
segled relation therefrom, one of gsaid elements
of the fluid operating device being fixed and the
other being movable, a first passageway 1n said
piston rod opening into a iirst one of said cylin-
der chambers on one side of the piston, a sec-
ond passageway in said piston rod opening into
o second one of said cylinder chambers on the
other side of the piston, a valve chamber in said
piston rod, axially spaced passages opening from
said valve chamber, one into said first passage-
way and the other into said first cylinder cham-
ber, a third valve passage connecting one end of
the valve chamber with said second passageway,
q valve in said valve chamber, spring means urg-

ing said valve Into position to close the connec-
tion between said first and second valve passages,
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and said third valve Dassage entering the valve
chamber at one end of the valve to permit fluid
from the second passageway to move it against
its spring to keep the first and second valve pas-
SagES connected as long as sufficient pressure
exits in said second passageway and to close the
connection when the pressure drops below that
necessary to oppose the sSpring.

2. A fluid operated device including g, cylin-
der element and s piston element operating in
the cylinder to define two Dpressure chambers
therewith, said fluid operated device having firs:
and second fluid passageways for conducting fluid
to and from saigd chambers to effect elevating and
lowering movement of one of said elements and
means for maintaining g predevermined pres-
sure on iluid being conducted from one cham-
ber of the cylinder by the second of said passage~
ways as a result of fluid being conducted to the
other chamber of the cylinder by the first said
pbassageway, two outlets from the first passage-
way to its eylinder chamber, a check valve for g
first one of said outlets for preventing return
flow from the chamber to said first passageway,
valve means for the second one of said outlets,
Spring means urging said valve means to a posi-
tion to close said second outlet, said valve meagns
being responsive to Auid pressure in said second
Passageway during elevating and lowering move-
ments to open said second outlet and being re-
sponsive to drop in pressure below a predeter-
mined limit necessary to oppose said spring to
close said second outlet and trap fluid in the
chamber of the cylinder to prevent said lower-
ing movement.

3. A fluid operaied

device including s cylinder
element and a piston element operating in the
cylinder to define two pressure chambers there-
with and having a piston rod extending in sealed
relation therefrom, one of sald elements of the
fluid operated device being fixed and the other
being movable, a first passageway in said pis-
ton rod opening into g first one of said cylinder
chambers on one side of the piston and a sec-
ond passageway in said piston rod opening into
the second one of said cylinder chambers on the
other side of the piston, valve means for control-
Iing the flow of fluid from said first chamber to
sald first passageway, and means
rectly to pressure of fluid in sald second pas-
Sageway for keeping said valve means open, said
last-mentioned megns being responsive to a fail-
ure of pressure in said second passageway for
closing said valve to trap fluid in said first cham-
ber, the control system for the said first angd
Second passageways including means for causing
pressure in the second passageway to fall below
the predetermined valye necessary to keep said
valve means open upon sufficient failure of pres-
sure in said first passageway.

responsive di-
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operated device including a ecylin-
and a piston element operating in
the cylinder to define two pressuyre chaimbers
therewith, said fAuig operated device having first
and second fluid passageways for conducting fAuid
to and from said chambers to effec: elevating and
lowering movement of one of said elements, two
outiets from the first passageway %o its cylinder
check valve for g first one of said
ouuiess for preventing return flow from the cham-
ber to said first passageway, valve means for the
second one of said outlets, and means respon-
sitve directly to vressure of fluid in said second
passageway and tnrough the pressure of fivid in
said sceond passageway which is made dependent
uponl pressure of fluid in said first passageway
for keeping said valye ineans open during cper-
ation except unon pressure failure in either ¢he
1rst or second passageway.

0. A fluid operated device including a cylinder
element and a piston element operating in the
cylinder to define two pressure chambers there-
with and having gz priston rod extending in sealed
relation therefrom, one of said elements of the
fluid operated device being fixed and the other
being movable, o first Dassageway opening into
sald cylinder chambers on one side
of the piston and s, second passageway opening
Into the second one of said cylinder chambers on
the other side of the piston, and contro} means,
including a valve for controlling the flow of uid
from said first chamber to said first passageway,
for closing said first passageway upon failure
of pressure in either of said passageways, said
conirol means Including intergecting means for
causing pressure in said second passageway to
drop and said valve to close upon failure of Pres-
Sure in said first passageway. |
HOWARD E. SOMES.
BENJAMIN R. PURVIN.
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