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4. Clains. 

This invention relates to cement sole attach 
ing and Sole laying machines of the type in 
Which pressure is applied to the shoe and sole by 
hydraulic means, for example by oil under pres 
Sure, and particularly to improved valve mecha 
nism for restoring the hydraulic pressure if it 
Should for any 'eason become reduced. 
A machine of the type in which the present 

invention inay be embodied is disclosed in Let 
ters Patent of the United States No. 2,047,185, 
granted July i4, 1936, upon application of Ba 
lard et al. This machine comprises a plurality 
of pads. Which aire brought successively to sin op 
erating Station. Where, after the shoe and sole are 
located relatively to each other, pressure is ap 
plied to the shoe to force it against the paid by 
hydraulically Operated pressure-applying mech 
anism, the pressure-applying mechanism being 
duplicated for each of the pads. The filial pres 
Sure thus applied at the operating station should 
be maintained until the shoe to which pressure 
has been applied has passed around the machine 
and has arrived at the station next to the oper 
atting Station. Where pressure is relieved. Some 
times, due to congression of the work in re 
Sponse to the heavy preSSure to which it is Sub 
jected or due to slight leakage of the valves by 
which the liquid is held under pressure, a sub 
Stantial drop in pressure may occur before the 
Shoe arrives ai, the station where the pressure is 
relieved. 

in Letters Patent of the United States No. 
2,134,728, granted November 1, 1938, upon an 
application of Wernon H. Meyer, apparatus is 
ShoWn embodied in a machine of this type which 
acts. When preSSure is applied at the operating 
Station to restore preSSure in all of the other 
cylinderS eXcept the One Which is being ex 
hausted. 
By any inve?tion novel and improved mech 

anisrin is provided for restoring preSSure in ma 
chines ef this type. As illustrated herein, the 
novel mechanism comprises a valve, for example 
a ball Wave, in a passage leading from the Source 
of liquid pressure to the Cylinder, said passage 
being independent of and iii addition to the pas 
Sage through Which preSSure is applied to the 
cylinder at the operating station. The Waive, 
when pressure in the cylinder is exhausted Or re 
duced below a predeterlined an OUInt, is held 
closed by a strong spiring. A diaphragm acted 
upon by pressure of liquid from the cylinder is 
arranged to act in opposition to the Spring, move 
ment of the diaphragm against the Spring re 
lieving pressure upon the valve and allowing the 
pressure liquid to paSS from the Source of Sup 
ply to the cylinder. Thus, as long as pressure 
is maintained in the cylinder above the predeter 
mined low pressure, the Valve is released and 
permits pressure liquid from the source of Sup 

(C. 2-38) 
ply to pass to that cylinder if the pressure there 
in is below the pressure of the Source of Supply. 
Wien, however, the pressure in the cylinder is 
exhausted or reduced below a certain low pres 
Sure, the spring reacts to hold the valve against 
its seat and thus prevent paSSage of liquid from 
the source of supply to that cylinder, there being 
then little or no pressure on the diaphragm to 
oppose the Spring. 
A drain is also provided to conduct away from 

an idle cylinder liquid which may collect there 
in due to leakage or other cause, the drain being 
arranged to be closed by the rush of liquid 
through the drain when normal high pressure 
is applied to the cylinder. 

in the dra-Wing, 
Fig. i. is a sectional view of a novel pressure 

restoring mechanism applied to a machine of the 
type disclosed in the Ballard et al. patent men 
itioned above; 

Fig. 2 is a plan view illustrating how the pres 
Sure liquid is conducted to the preSSure-festoring 
mechanisms attached to the various cylinders; 
and 

Fig. 3 is a sectional view of the pressure-re 
storing mechanism showing the partS in the posi 
tions they assume when a cylinder is under pres 
Se. 
The illustrated pressure-restoring mechanism 

for pressure cylinders comprises a block or CaS 
ing having holes drilled therein to provide 
various passages, tapped holes being provided for 
making usual pipe connections to the drilled 
passages. At the top of the casing is a chamber 
;3 over which is secured a diaphragm. A by a 
cap piece 6 held thereon by ScreWS 8, the mar 
gin of the diaphragm 4 being gripped between 
the casing A and the cap piece 6. The cap 
piece is is provided with a cylindrical extension 
23 in which is housed a Spring 22. Resting upon 
the top of the diaphragm is a disk 24. Which has a 
stem 23 extending upwardly inside the Spring 
22 and through a hole in the upper end of the 
cylindrical extension 28 of the cap piece. The 
stem 28 may be provided with a cotter pin 28 
to hold tine stem in place. The disk 24 is pro 
vided with a polygonal, downwardly extending 
stud 3G loosely fitting a counterbore 32 in the 
casing . At the bottom of the counterbore is 
a ball valve 34 normally closing a passage 36 
Which extends laterally of the casing S and is 
connected at 38 (Fig. 2) to a pipe 4 which leads 
to the source of pressure supply. As shown, the 
pipe is is coninected to a nipple 42 which is 
threaded into the turret head 84 of a machine of 
the type disclosed in the Ballard et al. patent, 
it being understood that each tire a cylinder is 
operated preSSure is applied in the turret head 
86. 
The pressure-restoring devices connected with 
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2 
other cylinders may be similarly connected to the 
Source of pressure by pipes 46, 48, 5. One of 
the eight, pressure cylinders with which the na 
chine is provided is indicated at 52, the cylinder 
being supplied with pressure fluid from the tur 
ret 44 through a large pipe 54. The pressure 
fluid entering through the pipe 54 acts upon a 
piston 56 to actuate mechanism for applying 
pressure to a shoe. The pressure liquid applied 
to the cylinder is conducted by a pipe 56 to the 
casing and passes through pipes or p3.SSages 
60, 62 to the chamber 2 where it acts to lift 
the diaphragm 4 against the preSSure of the 
spring 22, as shown in Fig. 3, the Spring prior 
to that time having been strongly depressing the 
stud 33 to hold the ball valve 34 against its Seat 
closing the passage 36, thus preventing passage 
of pressure liquid through the pipe 69 frch the 
turret 4 when other cylinders are being Op 
erated. Thus, if any one of the cylinders is ex 
hausted or is at a pressure in Sufficient to lift 
the diaphragm, the valve 34 remains closed and 
prevents the passage of liquid to the Cylinders 
from the source of supply 44. 

Preferably the size of the diaphragm is and 
the strength of the spring 22 are SO Selected 
that a pressure of fifty pounds or more in the 
cylinder will operate the diaphragin to release 
the valve 34 and, when the pressure in the Cylin 
der is less than fifty pounds, for example when 
it is exhausted, the spring 22 will hold the valve 
34 firmly against its seat and prevent passage 
of liquid through it. Supposing the cylinder 52 
to be under working pressure, which may be as 
high as three hundred pounds per Square inch, 
the pressure will act upon the diaphragn 4 &nd 
hold the spring 22 compressed so that, each time 
another cylinder is put under pressure, liquid 
may pass from the turret 44 through the pipe 89, 
through the passage 36, by the valve 36, around 
the polygonal stud 30, into the channber 2, and 
through the pipes or passages 62, 68 and the pipe 
58 to the cylinder to restore preSSure therein 
if, for any reason, it has diminished. 
Should one of the cylinders remain in disuse, 

it is desirable to prevent the accumulation there 
in of pressure liquid which would gradually callSe 
the operation of the piston. To prevent this, 
the passage 69 leads to a chamber 64 in Which is 
a ball 66, of less diameter than the chamber', 
normally resting by gravity on the top of a pil 
68 attached to a screw plug 78. Leading from 
the chamber 64 is a passage 72 Smaller in diam 
eter than the ball G6 and connected With a 
drain pipe it. With this construction any slight 
fioW or seepage of oil into the cylinder When idle 
will pass around the ball 86 and out through the 
drain 3. If, however, as When pressure is ap 
plied to a cylinder, there is a rush of oil through 
the pipe 58, it will lift the ball 66 and hold it 
against the opening of the passage 72 to ciose it. 
The unused end of the drilled hole 6 is closed 

by a plug 6 and a drilled and plugged passage 
78 is provided with a screw plug 8 for the at 
tachment of a pressure gage if desired. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters 
Patent of the United States is: 

i. In pressure-restoring means for hydraulic 
cylinders, the combination with a cylinder having 
a closed end, a piston in said cylinder, and a 
Single Source of Supply of liquid under pressure 

2,213,244 
connected to the closed end of the cylinder for 
operating the piston, of an auxiliary pipe connect 
ing the closed end of the cylinder with the 
Source of supply to operate the piston, a Valve 
in the auxiliary pipe, and a spring-pressed dia 
phragm normally acting on the valve to hold it 
closed against passage of liquid from the Source 
of Supply through said auxiliary pipe, said dia 
phragm being subject to pressure from the cylin 
der so that pressure in the cylinder above a pre 
determined low pressure Will act on the dia 
phragm against the Spring to release the pressure 
on said valve and allow the liquid from the source 
of Supply to open said valve and to pass to the 
cylinder through said auxiliary pipe, and when 
the pressure in the cylinder is below said pre 
determined pressure the Spring Will hold the valve 
closed and prevent passage of liquid from the 
Source of Supply through said auxiliary pipe to 
the cylinder. 

2. In pressure-restoring means for hydraulic 
cylinders, the combination With a cylinder hav 
ing a closed end, a piston therein, and a single 
Source of supply of liquid under pressure coin 
nected to the cylinder at its closed end for op 
erating the piston, of an auxiliary pipe from the 
closed end of the cylinder to the Source of Sup 
ply, a valve in the auxiliary supply pipe, and a 
Spring-piessed diaphragm normally acting on the 
Waive to hold it closed against paSSage of liquid 
from the Source of Supply through said auxiliary 
pipe to the cylinder but arranged to be acted 
upon by the pressure in the cylinder above a 
predetermined low pressure to release said waive 
for in Overinent to open position to permit the liquid 
to pass from the Source of Supply to the cylinder. 

3. A pressure-restoring device for hydraulic 
cylindel's compirising a cylinder, a fluid-operated 
piston in said cylinder, a valve casing, a valve 
in the casing, pipes communicating With each 
other through the valve, one pipe leading to the 
Source of liquid pressure supply for the cyliadier, 
another pipe leading to the cylinder and the 
third pipe being a drain, a diaphragm in the cas 
ing Subject to pressure from the cylinder and 
to preSSure from the Source of Supply through 
Said Valve, Spring means acting on the diaphragin 
to hold the Valve closed against the pressure of 
the Source of Supply, Substantial pressure in the 
cylinder acting on the diaphragm against the 
Spiring means to release the valve and perinit 
liquid to paSS to the cylinder, and a valve in the 
drain pipe normally held open by gravity and 
adapted to be closed by a rush of liquid through 
it. 

4. A preSSure-restoring mechanism for hydrau 
lic cylindel's comprising a cylinder, a fluid-op 
erated piston in said cylinder, three pipes com 
municating With each other, one pipe being a 
drain, one pipe leading to the cylinder and the 
other pipe leading to a source of pressure sup 
ply, a check Valve acting when permitted to do 
So to let liquid pass through the pressure supply 
to the cylinder but not reversely, a spling incid 
ing Said check valve closed to prevent passage 
of liquid from the pressure supply, neans op 
erated by pressure in the cylinder to overcoine 
the Spring and permit operation of the check 
Valve, and a ball valve in the drain passage 
normally held open by gravity aid adapted to 
be closed by rush of liquid from the cylinder. 
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