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UNITED STATES PATENT OFFICE: 
2,597,169 

HYBRÁULI? PREŠSIN wHICH TÈLÈT?RÜSf. OFTFFE-RAM*ANiD THE RÉACTION OfººTHE* 
SLIDE BAR ARE EQUALIZED 

Alois Karl Nowak, Evanstón, Ili. 
Applféation Aigást 21, 194iseriafNö769,9í33 

?? 5 Ciaims, (CI. 100-271) ! ????? 
1. 

In the manufacture of electrical instruments, Fig. 4 is a similar view showing the parts in the 
cash registers, typewriters, clocks, and the like, positions they assume when the control valve is 
millions of small sheetmetal stampings are made used to "start or stop;thie press head; . 
in mechanical presses driven by cranks or eccent Figi 5 is anënlarged'section’ through the 'cón< 
trics sand known to the trade as inclinable 5* trol valve and associated parts; ? . . - ????? - . ... 
presses; "openback presses, and “open back in Figs; 6 and 7 are transverse sectional views 
clinable presses.” In spite of the fact that those taken on the lines 6-6 and 7-7, respectively, 
presses have many well known inherent defects of 'Fig. 1; *. SSSSSSSSSS .3 ?? ? ?? - ? ?. • -? - - - 
and shortcomings;ºthieyža?e stili in conventionai* Fig. 8 is a somewhat diagrammatic section of 
use." The object of this invention is to replace one form of valve used in controlling the press’ 
them with a hydraulic press that will overcome by means of air pressuire; . . . ??? .- S . . . . . : . ..? 
their defects and shortcomings and provide: Fig. 9 is a diagrammatic elevation showingian 

1. An arrangement whereby the force exerted alternative form of means for varying the volume 
by the 'driving mechanism of the press is limited of fluid in the system; i. ? ? ? ? ? ?? ...: ' ' w 
to a predetermined amount to prevent breakings: Fig. 10 is a longitudinal sectional view through 
thie press when two workpieces are fed into the a manually operated valve for controlling the 
press, or the press is over-adjusted. .. operation and showing the parts in position to 

2. An arrangement whereby the press may be adjust the press head-downwardly; . . . . . 
given a dwell for a minute interval at the bot' Fig; 11“is a Similar view, showing the parts“ in“ 
torn “of the stroke without "increasing the time 2-neutral or normal position;" and . . . . . . . . . 
of the stroke cycle, and to improve the fineness' Fig 12 is a similar view showing the parts in: 
of the contours in the article made . the position they assume for adjusting the press 

3. An arrangement whereby the force exerted head upwardly... . . . . . . . . . . . . . 
by the press head is continually indicated by a But these drawings and the corresponding des. 
gauge and provisions are made *to sensitively 2 : scription are used 'for the purpose of disclosure 
maintain, raise or lower; this force without inter only, and are not intended to impose unnecessary 
ruiptingproduction; i . limitations on the claims. . . . . . . . . . 

4. For replacing the conventional adjusting 3 The frame is preferably fabricated from struca. 
screws used in mechanical presses with means tural elements by welding and includes a bed 
that will permit most sensitive adjustment of the and side-plates 2 and 3. A motor 4 on top of the . 
"shut height,” either up or down, while the press 30 frame drives a belt 5, which in turnirives as is operatings and without interrupting product flywheel-6 keyed to shaft having its bearings 8 
tions. . . . S LLLLLS LLLLLLS LLLL LLL S0 SLLLL 0SS SLSzSSJSSLLLLLLLS For replacing the present conventional those plates, an eccentrics is keyed to the shaft. 
clutch mechanism for starting and Stopping the 7 and fitted with an eccentric strap ?o by means 
press with means having no parts subject to wear 35 of which it reciprocates a fixed stroke plungeri 
or severe shocks; and ??? ??? ?? lf guided in a hydraulic cylinder-2 having its 
6. An arrangement whereby the face of the wais bronze lined arid its Iowër'end'''prövidédf? 

press head:andºthe"face"ofºthe bed´remain parºs With a stuffingbox and packing: 
? distortion while the press is exerts The cylinder 12 is part of a fixed assembly with her maximum-pressure. - . . . . . +. ? · · · - a vna - yyyyyyyyyyyyyyyyyyyTS LLL LLL LLLLe SZYyyyZYZSyyZZyyiTky 
tion will appear as the disclosure proceeds and në ... - 

iption is readin connection - with ther 

section:45 unted 

the positions they assume in replenishing the fitid The working cylinder has withinioning: 
inthië šyst?mi;* 55 plunger 20 of exactly the same diameter as the 
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driving plunger in the cylinder 2. In conse 
quence, the two plungers and 20 have the Sane 
cross sectional area, and hence the same displace 
ment. The two cylinders 2 and 4 and their 
connecting pipe 9 form a closed hydraulic SyS 
tem, and the fixed stroke and displacement of 
the plunger in cylinder 2, mechanically actu 
ated by eccentric 9, will cause identical dis 
placement in cylinder 4 and identical stroke of 
the plunger 20 and the press head 2. 

It is axiomatic in hydraulics that the pressure 
in every part of a closed system is the same. The 
force exerted by a hydraulic plunger is the CrOSS 
sectional area of the plunger multiplied by the 
pressure per square inch. Therefore, the force 
of plunger is the same as plunger 2; and, 
since these two plungers are equi-distant from 
the axis of the pin 5, the two forces balance each 
other. The pin is consequently subjected to a 
vertical upward acting force equal to the Sum of 
the two forces. By strengthening the bearings 
6 of pin 5 with heavy bars 22 (Fig. 6), welded 

to the side plates 2 and 3, and extending them 
to their lower ends, distortion of the side plates 
is completely eliminated, and the guides 23 of the ; 
press head 2 are maintained in precise align 
ment. 
On top of the cylinder 4 is an air cylinder 

24 with its piston 25 and crosshead 26. Two pull 
back rods 27 are fastened to the crosshead, and 
Support on their lower ends the ears 28 of the 
press head 2. Air cylinder 24 is supplied by pipe 
29 with air pressure of 70 pounds per square inch, 
giving its piston 25 a continuous tendency to re 
main in its upper position, and hence the preSS : 
head is continuously pulled upward. 

During the down stroke of plunger , the 
air piston 25 can raise the press head 2 and 
plunger 20 only at the rate at which the down 
movement of the plunger permits the filling 
of the cylinder. Thus, the movement of plunger 
20 and press head 2 is perfectly harmonious, the 
beginning and end of the upper and lower ends 
of the stroke gradually approaching Zero velocity 
from the maximum at midstroke. 
The air pipe 29 is supplied with a check valve 

30 to prevent air flow out of the air cylinder 24, 
and thus causes intensification of the air pressure 
in the cylinder due to the additional compression 
effected by the down movement of the piston 25. 
The construction of the air cylinder 24 and the 
piston 25 is such as to limit this additional com 
pression to a ratio of 2:1. Thus, the air pressure 
at the bottom of the stroke will be approximately 
140 pounds per Square inch, Which is desirable 
to effect the stripping of the work from the die. 

It will be apparent from the description that 
the Working plunger and the press head have 
exactly the same reciprocating stroke as the driv 
ing plunger i . 

Adjustment of the press head 
Working practice, however, demands an ad 

justment of the press head 2 up or down for 
various heights of die sets placed between press 
head 2 and press bed . It is an important 
feature of this invention that the adjustment of 
the press head may be effected by varying the 
volume of fluid in the closed hydraulic System 
consisting of the cylinders 2 and 4 and the con 
necting pipe 9. Increasing the fluid in the sys 
tem. Will lower the press head, and decreasing 
the fluid in the System will raise it, and by con 
trol of the increase or decrease an exceedingly 
fine adjustment may be had. 

5 

it) 

20 

a)" 

4. 
An auxiliary motor 3 drives a small pump 

32 having its intake connected by pipe 33 with 
an overhead tank 34 (Fig. 1). A discharge pipe 
35 of the pump is divided into two branches 36 
and 3. The branch 33 is equipped with a check 
Valve 38, and leads directly to the upper end of 
the cylinder 2. The check valve permits flow 
a Way from the pump to the cylinder but checks 
any tendency to flow in the reverse direction. 
The branch 32 is fitted with a globe valve 40 and 
is connected to the pipe 33. By opening the 
valve 49, the pump will discharge through the 
pipes 35, 3, and 33 back into the tank while 
the check valve 38 prevents any flow of fluid 
through the pipe 36 from the cylinder 2. 
A pipe 4, fitted with a globe valve 42, con 

nectS the branch pipes 36 and 37, so that by Open 
ing the valve 42 fluid may escape from the cylin 
der 2 through the port 39, pipe 36, pipe 37, and 
pipe 33 to the tank. Another pipe 43 parallel 
to the pipe A is connected to the pipes 36 and 
37 and fitted with a pressure release valve 44. In 
the event the pump 32 is running and the valves 
40 and 42 are closed, the pump discharge will 
pass through the pipe 35, check valve 38, pipe 43, 
through relief valve 44 into pipes 37 and 36, and 
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thence to the tank 34. 
It Will be apparent from this arrangement that 

the volume of fluid in the closed hydraulic sys 
-tem can be changed at will, even when the press 
is operating; that is, the main motor driving 
the eccentric and both plungers , and 20 re 
ciprocating. By closing valve 40 and opening 
valve 2, the distance between the bed and 

- the Working face of the press head 2 (when the 
preSS head is at the bottom of the stroke) Will 
increase. By closing valves 46 and 42, that 
distance Will decrease. By closing valve 42 and 
Opening valve 40, the distance will remain fixed. 

If Some operation to be performed on the press 
requires a gradual but continuous approach of 
the preSS head 2 toward the press bed at the 
end of each stroke, that may be readily accom 
plished by continuous discharge of the pump 32 
into the hydraulic System. During each stroke, 
the pump delivers a fixed amount of fluid into 
the cylinder 2, and the following stroke will 
thus be advanced toward the bed by that amount. 

Fiacing the adjustment of the press head 
in Conventional stamping operations for which 

this press is primarily intended, this distance, 
which is called in the trade “shunt height,' is 
fixed for a, given die set and product. The press 
head is adjusted for the required shut height, 
and is then fixed for the production run with this 
die Set. 
With the stuffing boxes of the cylinders 2 and 

i4 absolutely tight and no leaks whatever in the 
Communicating pipe 9, the volume of fluid would 
remain the same, and consequently the shut 
height would remain the same. The adjustment 
Of the System above described would therefore be 
Sufficient to accomplish the desired result. How 
ever, in actual practice the packing in the stuffing 
boxes Wears, and gradually increasing losses of 
fluid Will result. And any loss of fiuid, no mat 
ter, how minute, will increase the shut height, 
and thus impair the resulting product and re 
quire the continuous attention of the operator 
to re-establish and maintain the required shut 
height. It is an important feature of this in 
vention to maintain the shut height automat 
ically. 

Adjustable stop sleeves 45 (Fig. 1) have their 
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lower portions enlarged and drilled to receive 
pins for turning them. The upper portions are 
threaded on the outside and screwed into the 
ears 46 of cylinder 4. Jam nuts 47 are pro 
vided to prevent any change in the position of the 
stop sleeves 45 after the adjustment has been 
made. Pull back rods 27 pass through and are 
guided by the stop sleeves 5. 
When the shut height of a given die set has 

been adjusted hydraulically with the pump 3 
and the valves 40 and 42, the stop sleeves are then 
set in such a manner that the upper surfaces of 
the ears 28 of the press head 2 just contact the 
lower surfaces of the stop sleeves when the press 
head 2 is at the end of its up stroke. The jam 
nuts 47 are then tightened to make this setting 
permanent. Such a fixed setting will make the 
volume of the hydraulic system permanent, and 
any leakage of fluid during any stroke of the 
plunger will produce a vacuun in the system. 
which will automatically cause the control valve 
48 to replenish the lost liquid. 

The control. de 

The control valve 48, shown in the large sec 
tion (Fig. 5), is mounted on top of the cylinder 
2, which is open to give access of the fluid to the 

O 

5. 

20 

25 

valve. The control valve casing includes a heavy 
flange 49, a valve seat 50 which guides and seats 
the hollow valve body 54, the upper portion of 
which is threaded for screwing on the sleeve 52, 
and the upper part of the sleeve is also threaded 
for Screwing into the spring plate 53. This a S 
sembly is enclosed in casing 54 having a lower 
flange, which, together with the heavy disk 49, is ???? 
Secured to the cylinder 2 by bots 55. 
Superimposed on the valve casing 54 in per 

fect alignment with it is an air cylinder 56 with 
an air piston, 5 and closing cap 58 provided 
with a port. 59. The air cylinder below the pis 
tOn 5 has a port 6). Fastened to the air piston 
5 by means of a bolt 6 is a packing cap 62, 
which is tightly threaded into a hollow stem, 63 
confining and compressing packing 64. The 
lower part of the stem 63 is guided in the spring 
plate. 53 and abuts against the upper Surface of 
the sleeve 52. A Spring 65 is placed between the 
valve seat 50 and the Spring plate 53. 
The lower part of the air cylinder 56 contains 

a stuffing box for the hollow stem S3 consisting 
of a gland ring 66, bronze guides 67, and com 
pression packing 68. This stuffing box safely 
separates the air cylinder 56 from the valve hous 
ing and prevents any possible leakage between 
the two. 

Placed in the center of the hollow valve 5, 
sleeve' 52, and hollow stem 63 is a small valve 7 
seating on the valve part 58 and extending up 
Ward as stem is slightly enlarged to forin a 
piston 72, which is apped into the hollow part 
63 forming a fluid seal. Below the piston head 
72 is a washer 73. Between this washer 73 and 
the valve part 5 is a spring 74. The valve 78, 
stem 7 f, and piston head 72 have a continuous 
hole 75 for transferring the fluid pressure with 
in the cylinder 2 to above the piston head 72. 
The valve 70 has directly under its seat the re 
lieved section 76, which coincides with a drilled 
port TT in the valve 5. 

The control valve serves several purposes 
The control valve 48 serves a triple purpose. 

First, it will act automatically as a safety valve, 
protecting. the press against overloading; second, 
as a filling valve for replenishing lost-fluid from 

30 

40 

the systèm; and, third, by manual operation dit 
can be used to start and stop the press head. 
The positions of the parts in those three."opera 
tions are shown in Figs. 2, 3, and 4. - 

The control valve as a safety alie 
The hydraulic System of the press may be de 

signed for a maximum pressure-for example, 
3,000 pounds per square inch. If that pressure 
is reached in the hydraulic system, it will be ex 
erted through the hole. 75 in the valve 70 to above 
the piston 72. That piston has a slightly larger 
area than the seated area of valve 7. This dif 
ference in area, multiplied by 3,000, gives the 
total force on the piston head 72 tending to force 
the valve off the seat. 5. The Spring 74 is 
made to balance that force. Should the pressure 
of 3,000 pounds per square inch be exceeded, the 
force on the piston head 2 will overbalance, the 
spring 74, and the valve to will leave the seat. 5 
and permit fluid to escape through the relieved 
portion 6 and hole 77 into the valve casing 54, 
and thence through port 69 into the tank. 34. 
Since the maximum pressure occurs usually in 
the last half inch of the down stroke, this con 
paratively small valve willfully protect the equip 
ment against overloading. 
In some operations, it is very desirable to have 

a short pressure dwell on the bottom of the 
stroke. The safety valve arrangement may be 
used to accomplish this. By over-adjusting the 
press head somewhat downwardly, the dies will 
be bottomed before the plunger has completed 
its stroke. The exceSS fluid of the remaining 
stroke will pass through the valve 70 in the man 
ner described, and the press head 2 will dwell 
during this period. 

The control valve as a replenishing calve 
Fig. 3 ShoWS the valve acting as a filling or re 

plemishing WaVe. The Spring 6. balances the suma 

45 
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total weight of the valves and 5, sleeve 52, 
valve Stem , piston head 2, Washer 3, spring 
l, and Spring plate 53, plus the pressure in the 

tank 34 multiplied by the effective area of the 
valve 5i. In the event the hydraulic system is 
Short of oil, a vacutin Will occur, and the pres 
Sure differential between the tank 34 and the fluid 
System will overbalance the spring 65 and move 
the Valve 5f off its seat and permit the fitid to 
paSS from the tank 34 into the system. As soon 
as the system is filled and the vacuum eliminated, 
the balance is restored and the spring 65 will 
close the valve 5 again. 

The control valve as a by-pass valve 
for starting and stopping 

Fig. 4 shows the valve acting as a bypass valve 
for stopping and starting the press head. 
The piston 5 of the air cylinder. 56 is nor 

mally in the up position due to the constant 
preSSUre of 15 pounds per square inch maintained 
underneath thepiston because the port 60is con 
nected through the pipe 8 with the upper part 
of the tank 34, which receives its air supply from 
the pipe 78 through a reducing valve 89. The 
safety valve 8f limits this pressure to 15 pounds 
per Square inch. With the valve 70 closed, the 
hydraulic system is closed, and the reciprocating 
plunger will cause reciprocation of the plunger 
20, and the fluid will surge through the communi 
Cating pipe 9. 
The drive shaft 7 at one end has keyed to it 

a eam 82 having a short projecting lug (Fig.8) 
which actuates the operating ever 83 of a two. 
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way air valve 84, which is known as a “quick-as 
a-wink,' made by Ross Walve Mfg. Co. of Troy, 
New York. 
One port of the valve 84 is connected by a pipe 

85 with the operating valve 89, and the other 
port is connected by pipe 87 with pipe 9, which 
is connected with the port 59 of the air cylinder 
56 by the branch line 88. The can 82 is keyed 
to the shaft 7 in such a manner that the valve 
84 is open for the instant the plunger i passes 
through the botton of its stroke. 

Manually operated air valleye 
The operating air valve 89 is a three-Way main 

ually operated type, and has an air Supply port 
90 and exhaust port 9. Placing the operating 
lever 92 of the valve 89 into starting position will 
connect the pressure Supply port 9 with the port 
and pipe 85. The instant the plunger reaches 
the next bottom position of the stroke and the 
plunger 29 with its press head 2 reaches the top 
position, the lug on the cam 82 Will for that in 
stant open the air valve 84 and allow air to flow 
through pipes 8 and 88 into the cylinder 56, 
thereby depressing the piston 5 and through the 
hollow stem 63 in the sleeve 52 open the valve 3. 
On the following upstroke, the displacement of 
the plunger will pass through the valve seat 
50 into the valve housing 54, valve port 69, pipe 
93, and through its hole 94 into the tank Sg. 
On the down stroke, the fluid Will return from 
the tank in a similar manner into the cylinder 
2. On Subsequent strokes, the fluid will Surge 
back and forth between the cylinder 2 and tank 
34. In the meantine, plunger 25 and press head 
2 remain in their upper position. Ely placing 
the operating lever 92 of valve 89 in starting po 
sition, the exhaust port Si Will be connected with 
the valve 84 through the pipe 85. The instant 
the plunger reaches the next botton position 
of the Stroke, the lug on the cam 82 will exhaust 
the air preSSure in the cylinder S througin the 
pipes 8 and 88. 
The air pressure used in this control is 70 

pounds per Square inch. With the air cylinder 
56 exhausted, the constant air pressure of 15 
pounds will immediately lift the piston 5 and 
with it the hollow stem 63 and cap 62. The 
Spring 65 will close the valve 5, thereby closing 
the system and on the following upstroke of the 
plunger the displacement will again pass into 
the cylinder 4 and cause the down stroke of the 
plunger 20 and the press head 2. This control 
can be arranged for single stroke operation or 
for repeat stroking. Instead. of hand control, 
foot pedal operation may be provided. 

For the purpose of inclining the press, two 
pedestals 94 With pivots 95, one on each side of 
the press, are provided. The entire press is sup 
ported by those pivots, and by means of a slide 
block 96 engaging lug 98 and screw 9 the press 
can be inclined. By inserting pins 99 in holes 
00, the inclined position may be locked. Other 
means may obviously be used for inclining the 
preSS. 
Alternative valve and pipe arrangernent for aux 

iliary pump 
Fig. 9 shows an alternative valve and pipe ar 

rangement for use in connection with the auxil 
iary fluid pump 32. The pipe 35' delivers to 
branch pipes 0 and 2 through a piston valve 
03. The branch pipe is fitted with a check 

valve 04. A by-pass G5 connects the branch 
Of above the check valve with the branch O2, 

8 
and the by-pass is fitted with the globe valve O6 
and a relief valve Ol. 
The piston valve is shown in section in Figs. 

10, 11, and 12. It includes a casing 08 having 
threaded nipples to receive the ends of the pipes 
35', 0, and C2. It is hollow and mounted to 
slide therein is a piston valve O9 having heads 
í 10 and | | | and a central bore | | 2 connected 

O 

20 

30 

40 

60 

65 

75 

with ports 3 and 4. 
The valve proper 99 is shifted by stems 5 

and is i 6 equipped with knobs I i 7 and f í 8 and 
urged to a normal position, shown in Fig. 11, by 
Springs 9 compressed by caps 20. 
The arrows in FigS. 10, 11, and 12 indicate the 

flow of the fluid. With the parts in the position 
shown in Fig. 10, the press head will be ad 
justed downwardly, while With the parts in the 
position shown in Fig. 12, it will be adjusted up 
Wardly; and with the parts in the position shown 
in Fig. 11, the output of the pump is by-passed 
back to the Supply tank 34. 
No valves impede the flou) in the hydraulic 

System. 

in the invention here disclosed, the force of a 
single mechanically driven plunger is trans 
mitted to a Working plunger through a closed 
hydraulic System in which the flow is unimpeded 
by valves, and hence speeds up to 200 strokes per 
minute can be had readilly, whereas prior hy 
draulic presses with valves in the system were 
limited to speeds on the order of 30 strokes per 
minute, because the Valves retarded the opera 
tion. 
In the hydraulic System of this invention, 

there is no valve to impede the flow between the 
plungers. The fluid Surges back and forth free 
ly. The valves used in the press are auxiliary, 
Separate from the System-one, to limit the pres 
sure to that for which the press was designed; to 
replenish the fluid reduced by loss; three, to con 
trol the surge to start or stop the press; and, four, 
to vary the volume of fluid to adjust the press. 

Specific eacanpies 
By way of fuller explanation, specific figures 

are given, but they should not be understood as 
imposing unnecessary limitations. 
ASSunning the pull-back piston 25 of the press 

to be 8' in diameter and the plungers and 20 
6' in diameter, at 70 pounds air pressure in the 
pull-back cylinder 24 the pull-back force will be 
3,520 pounds at the end of the upstroke and 
7,040 pounds at the end of the down stroke. This 
force will create a hydraulic pressure on the 
plungers of 125 pounds per square inch minimum 
and 250 pounds per square inch maximum. 
The Safety feature or pressure relief feature 

of the control valve 48 is performed by the small 
check Valve it. As previously stated, the effec 
tive area of the lower portion or head of this 
valve is Somewhat smaller than the area of the 
piston 2 carried by the upper end of the valve 
stem 7 and lapped into the cylinder 63. Assume 
the diameter of the head of the small check valve 

to be 1.''' and the diameter of the piston 72 
to be 's', the difference in area, is .101.2 square 
inch. The passage 5 through the small check 
valve transmits the pressure of the hydraulic 
System to the cylinder 63 above the piston 72. 
ASSume a maximum pressure desired in the sys 
term of 3500 pounds per square inch, the maxi 
nun force of the piston head pushing the valve 
open is the difference in area multiplied by 3500 
or 354 pounds. This force is balanced by the 
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inner spring 74. In the event a higher pressure 
::than 3500 pounds per square inch is generated 
s: in the System, the force on the piston head will 
Gilbecome: "higher, - thus. Overbalancing. the Spring 
and forcing the small check-valve open, permit 
ting fluid to escape from the system to the tank 

:34, and thereby limiting the pressure to that for 
which the press has been designed. 
Valve 51 acting as a by-pass for starting and 

Stopping press 
ASSuming...the diameter of the seated part of 

the valve 5 to be 3' and the outside diameter of 
the sleeve or hollow spindle 63 to be 2%', the 
differential area will be 2.16 snuare inches. 
Due to the timing valve 84, the opening and 

closing of the valve 5 can only take place during 
the up stroke of the press head or the down 
stroke of the eccentric. During this period, the 
prevailing hydraulic pressure, as previously 
shown, is 125 pounds minimum or 250 pounds 
maximum. This pressure is exerted on the 
under side of the valve 5 and causes a total up 
Ward pressure of 884 pounds, Counteracting is 
the downward force caused in the valve housing 
on the differential area at the prevailing tank 
pressure of 15 pounds per square inch, or a total 
of 32.4 pounds. There is an additional upward 
force caused by the outer spring 65 of approxi 
mately 45 pounds. The press head dwells 
against the adjusting nuts at the top of its 
stroke. During this dwell, the reaction to the 
hydraulic upward force is taken up by the frame 
of the press through the adjusting screws or 
sleeves 45, so that the only upward pressure 
against the valve 5 is the net force existing in 
the valve housing, which is 12.6 pounds. This is 
the force to be balanced by the air piston 57 on 
the control valve. The diameter of the piston is 
assumed as 5', and the air pressure is therefore 
.64 pounds per square inch. To this must be 
added the constant pressure of 15 pounds per 
Square inch prevailing under the piston 57, which 
makes the required pressure for opening the 
valve at least 15.6 pounds per square inch. 
Actually, the required pressure will be somewhat 
less than 15.6 pounds per square inch, since the 
effective area of the lower face of piston 57 acted 
on by the tank pressure is less than the effective 
area of the upper face of the piston 57. Because 
very Snappy action in opening the valve is de 
sired, a pressure of 25 pounds is used. When the 
air is exhausted out of the cylinder 56, the con 
stant pressure of 15 pounds per square inch be 
neath the piston will raise it, and the sleeve or 
Spindle 63 fastened to it. Since this force is 295 
pounds, it is Sufficient to pull this sleeve through 
the stuffing box. The valve 5 will be closed by 
the spring 65. 
Valve 51 acting as a replenishing valve for keep 

ing the system constantly filled 
The Outer Spring 65 balances the weight of all 

the inner valve parts, assumed to be 9.63 pounds 
plus tank pressure in the valve housing of 32.4 
pounds, or a total of 42 pounds. Should at any 
time fluid be lost from the system, a vacuum will 
be instantly created, which opens this valve and 
fills the cylinder from the tank. The instant the 
System is filled, the vacuum is broken and the 
valve closes again. This arrangement permits 
the sleeves 45 to be over-adjusted downwardly, 
producing a vacuum in the system at the top of 
the up stroke with the resultant slightly over 
filling of the hydraulic system, and the result at 

10 
the bottom of the stroke of a dwell, during which 
the excess hydraulic fluid of the system will be 
exhausted through the valve.70. 

Constant gauge indication of pressure 
In the conventional press, the accuracy of the 

. adjustment depends upon the skill and judgment 
of the operator, and there is no way to determine 
readily: what pressure is being exerted by the 

0. preSS. To overcome this difficulty, the improved 
press here disclosed is provided with", a con 
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veniently located hydraulic pressure gauge 50 
Connected With the closed hydraulic system so 
that the pressure per Square inch can be observed 
directly and adjusted by the valve and pipe ar 
rangement of the auxiliary pump. 
In Fig. 1, the gauge 50 is shown connected 

directly to the branch pipe 37, and in Fig. 9 to 
the branch 5. But these are mere suggestions, 
and other connections will be readily made to 
Suit particular conditions or personal preference. 

I claim: - 
1. In a prers, a work bed, a slide movable 

toward and away from the bed, a frame having 
an upright portion provided with a connecting 
block at its upper end, a hydraulic power-trans 
mitting device having a driving piston and cylin 
der mounted on One side of said upright portion 
and a Substantially parallel driven piston and 
cylinder mounted on the opposite side thereof, a 
fluid connection between said cylinders, an ec 
centric mechanical drive for the driving piston 
to impart Substantially simple harmonic motion 
to such piston and through the fluid connection 
with the driven piston to impart similar motion 
to that piston, and means connecting the driven 
piston to the slide, said cylinders being rigidly 
aSSociated with the connecting block and of such 
croSS-Sectional area, and So Spaced from Said up 
right portion of the frame that the moments 
exerted on the connecting block by said driving 
and driven cylinders and pistons are Substantially 
equal and opposite, thereby substantially elim 
inating bending stresses from being developed in 
said upright portion of the frame during the 
press operation. 

2. A press as set forth in claim 1, including 
means to adjust the amount of fluid in Said fluid 
connection, said last named means including a 
fluid pump and valved passageways associated 
therewith for enabling the pump to add to or 
Subtract from the amount of fluid in Said fuid 
connection. 

3. A press as set forth in claim 1, in which 
means are provided for adjustably fixing the 
shut height of the driven piston, and valve means 
are provided in said fluid connection to auto 
natically regulate the amount of fluid in Said 
connection to properly accommodate the Se 
lected shut height. 

4. A press as set forth in claim 1 in Which 
means are provided to adjust the amount of fluid 
in said fluid connection while the press is in 
operation. 

5. A press as set forth in claim 1 in which 
means are provided to adjust the amount of fluid 
in said fuid connection, Said last named means 
including a valve responsive to pressure in Said 
fiuid connection for maintaining Such preSSure 
Within prescribed limits. 

ALOS KARL NOWAK. 
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