
Aug. 6, 1940. P. N. OBERHOLTZER 2210427 
HYDRAULIC CONTROL MECHANISM 

Filed Dec. 7, 1938 2. Sheets-Sheet l 

X N 
l 

at I 
NS13 O Y- C 
SS2 E un will 

AN 

S. ra 

2 2 
Z 2 

272222222222 

Aava azer 
2/M/ (24%;er Zytóeeae,44e 

Azzolaey 

  

  

    

    

  

  

  

  

  

  

  

    

    

  

  

  

  

  

  



Aug. 6, 1940. P. N. OBERHoltzer 2,210,427 
HYDRAULIC CONTROL MECHANISM 

Filed Dec. 7, 1938 2. Sheets-Sheet 2 

ZZ14.3%6 
A AAVA-4. 

A AW - 

'a Ali / 7 22 

Zeits. 
2%NC 2ZZ2 

S 

3 3 5 3 
4 

/zvézza 
2z/M/CAeyho/ize 
2/6A424 y (2:/orrey 

  

    

    

  

    

    

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  



O 

20 

30 

40 

45 

50 

Patented Aug. 6, 1940 

UNITED STATES 

2,210,427 

PATENT OFFICE 
2,210,427 

HYDRAULC CONTROL MECHANISM 

Paul N. Oberholtzer, Philadelphia, Pa., assignor 
to American Engineering Company, Philadel 
phia, Pa., a corporation of Pennsylvania 

Application December 7, 1938, Serial No. 244,343 
3 Clains. 

This invention relates to hydraulic control de 
vices, and more particularly to devices for con 
trolling the preSSures developed by pumps. 
One object of the present invention is to pro 

vide in a fluid system including a variable stroke 
pump, control means which enables operation of 
the pump at any one of a number of predeter 
mined pressures. 8 
A further object is to provide in a fluid system 

of the stated character adjustable means for 
conditioning a pump for Operation at any one of 
a wide range of pressures, and additional means 
operable upon said pump whereby the pressures 
developed thereby may be changed at will and 
maintained constant for any desirei period of 
time. . 
Other and further objects will become apparent 

as the description of the invention progresses. 
Of the drawings: 
Fig. 1 is a general assembly view, diagrammatic 

in part, of the fluid control device comprising the 
present invention, several of the elements thereof 
being shown in section. w 

Fig. 2 is a side elevational view partly in sec 
tion of the pump and the control means there 
for, certain of the parts being broken away to 
show certain of the elements thereof, 

Fig. 3 is a fragmentary view of one end of 
the pump, and certain of the control elements 
associated therewith; and 

Figs, 4 and 5 are sectional views of the control 
valves shown in different positions of adjust 
ment. a 

Referring to the drawings, the numeral 
designates generally the fluid system, which in 
the present instance comprises a pump 2, a hy 
draulic press 3, press control valve 4, pump con 
trol valves 5 and 6, and fluid motors 7, 8 and 9. 
Pump 2 may be of the radial piston type shown 

and described in Patent No. 1,077.979, and may 
be operated by an electric motor o, or by any 
other suitable power means. Pump 2 and motor 
O are suitably mounted upon a supply tank ill, 

from which fluid is drawn into the pump 2 
through a pipe 2. The fluid so drawn into 
pump 2 is discharged therefrom through a 
pipe f3. Pipe 3 is connected at one end thereof 
to the inlet port 4 of press control valve 4. 
Walve 4 comprises a Casing 5, having a cylin 
drical chamber 6 provided therein, which at all 
times is in communication with inlet port 4. 
Chamber. 6 also communicates with a pair of 
spaced ports and 8 to which are respectively 
connected one end of a pair of pipes 9 and 20. 

(C. 103-38) 
to the lower and upper ends respectively, of the 
cylinder 2 of a fluid motor .22 secured in any 
suitable manner to the frame 23 of hydraulic 
press 3. The opposite ends of chamber 6 are 
connected by a passage 24 provided in casing 5, 
which in turn communicates with a discharge 
port 25. Discharge port 25 is connected to sup 
ply tank by means of a pipe 26. Operating 
in chamber 6 of valve 4 is a valve element 27 
comprising a pair of spaced, interconnected valve 
heads 28 and 29. A valve stem 30 is connected 
to valve head 29 and extends through the lower 
end of casing 5. The free end of valve stem 30 
is pivotally connected to a lever 3 intermediate 
the ends of the latter. Lever 3 is pivoted at 
One end thereof to the lower end of a link 32, the 
other end of Said link being pivotally mounted on 
an ear 33, secured to and extending laterally 
from the lower end of casing 5. When lever 3f 
is in the full line position shown in Fig. 1, 
the fluid from pump 2 flows to the lower end 

O 

5 

20 

of cylinder 2 through pipe 3, port 4 of valve 4, 
chamber 6, port f and pipe 9. The piston 34 
Operating in cylinder 2 is therefore moved up 
wardly. The fluid at the upper end of cylinder 
2, now discharges to exhaust through pipe 20, 
port f8, the lower end of chamber 6, passage 24, 
and pipe 26. When lever 30 is moved to the 
dotted line position shown in Fig. 1, the fiuid 
entering chamber 6 of valve 4 flows through 
port 8 and is conducted to the upper end of 
cylinder 2 by pipe 20, thereby, causing the pis 
ton 34 to descend. The fluid at the lower end of 
cylinder 2 now flows to supply tank through 
pipe 9, port , the upper end of chamber 6, 
passage 24 and pipe 26: Piston 34 has secured 
thereto a piston rod 35, to the upper end of 
which is secured a platen 36. Consequently when 
piston 34 is moved upwardly platen 36 is actu 
ated toward the work which may be attached 
to the head 37 of press 3. The head 37, as shown 
in Fig. 1, is secured to the upper end of the 
frame 23 and extends laterally therefrom. 
The present invention contemplates control 

means which enables operation of the device at 
any one of a number of pressures. The means 
for accomplishing these results will now be de 
Scribed in detail. 

Referring more particularly to Fig. 2, it will 
be observed that a bracket 4 is secured to the 
left hand side of pump 2 by any suitable means, 
such as by bolts 42. 
4 has provided therein the cylinder 43 of fluid 
motor 8. Secured to the opposite side of pump 

55. The other ends of pipes 9 and 20 are connected 2 by bots 44 is a second bracket 45. The lower 

The upper end of bracket 
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2 
end of this bracket has formed therein the cyl 
inder 46 of the fluid motor 7. The vertical ex 
tension 47 of bracket 45 has provided therein a 
horizontally disposed aperture 48 through 
Which extends a rod 49. The left hand end of 
rod 49 extends through the central bore 50 of a 
nut 5f which makes threaded engagement with 
the enlarged portion 52 of cylinder 43. Rod 49 
has slidably mounted thereon a crosshead 53 
against which one end of a coil spring 54 abuts. 
Spaced from crosshead 53 and secured to rod 49 
by any suitable means, Such as a screw 55, is an 
adjustable spring seat 55 against which the 
other end of spring 54 abuts. Crosshead 53 has 
provided at the opposite ends thereof a pair 
of rectangular guide blocks 56 and 57, which re 
spectively receive the upper bifurcated ends 58 
and 59 of a pair of levers 60 and 6. Levers 60 
and 6 are pivoted intermediate their ends on 
a rod 62, mounted in any suitable manner in 
bracket 45. The lower bifurcated ends 63 and 64 
of lever 60 and 6 engage a pair of substantially 
rectangular bearing blocks 65 and 66 pivotally 
mounted on guide rods 67 and 68, respectively. 
The left hand ends of guide rods 67 and 68. 
are secured to the sliding blocks 69 of pump 2, 
While the right hand ends thereof are secured in 
any suitable manner to a crosshead 70, such as 
by nuts 7, engaging the outer threaded ends of 
said guide rods. Cylinder 46 of fluid motor 7 
has operating therein a piston 2, the right hand 
end (Fig. 2) of which engages the inner side of 
crosshead 70, at a point substantially midway 
between guide rods 67 and 68. The left hand end 
of cylinder 46 communicates with a substantially 
vertical port 73 provided in the lower end of 
bracket 45, and to which one end of a pipe 4 
is connected. The other end of pipe 74 is con 
nected to pipe 3 by means of a T coupling 75, 
and a short pipe 6. 
The portion of rod 49 extending beyond the 

right hand side of bracket 45 is provided with 
Screw threads 77, for receiving a pair of corre 
Spondingly threaded nuts 78. It therefore is ap 
parent that to adjust the tension of spring 54 it 
is Only necessary to adjust the nuts 78, which 
causes an axial movement of rod 49. After prop 
er adjustment of spring 54, the nuts 78 may be 
held against accidental movement by a set screw 
8', or by any other suitable means. If the nuts 
T8 are so adjusted as to cause rod 49 to move to 
the right, spring seat 55 will tend to compress 
Spring 54. The pressure thus created in spring 
54 tends to slide crosshead 53 to the right, which 
in turn Swings levers 60 and 6 in a clockwise 
direction about their pivot 62. This action of 
levers 60 and 6f causes the sliding blocks 69 of 
pump 2 to move to the left by virtue of the con 
nection thereof with guide rods 67 and 68. 
The sliding blocks 69 of pump 2 will remain 

in adjusted position until the pressure imposed 
upon the left hand end of piston 72 exceeds the 
preSSure of Spring 54. When this occurs piston 
72 will move to the right, thereby actuating cross 
head 70, guide rods 67 and 68, and consequently 
the sliding blocks 69 to leakage stroke position. 
The cylinder 43 of fluid' motor 8 also has op 

erating therein a piston 8. The right hand end 
of piston 8f extends into the enlarged bore 
82 at the left hand end (Fig. 2), of nut 51, and is 
adapted to engage the left hand end of rod 49. 
It will be noted that the diameter of piston 8 is 
greater than that of rod 49, and that the move 
ment of piston 8 to the right is limited by the 
annulars shoulder 83 at the right hand end of 

2,210,427 
bore 82. It therefore is seen that when piston 
8 is subjected to pressure it tends to move to the 
right, thereby compressing spring 54. By ad 
justing nut 5 the extent of movement of pistOn 
8, and consequently the degree of compression of 
spring 54, may be varied. Motor 8 is also con 
nected to the pressure side of pump 2, by means 
of a Series of connections. Which will now be . 
described in detail. 

Cylinder 43 of motor 8 has secured to the left 
hand end thereof a plug 84 having a central port 
85 provided therein. The outer end of port 25 is 
connected to the port 86 of valve 5 by a pipe 87. 
Valve 5 is provided to control the operation of 

fluid motor 8, and comprises a casing 88 having 
a cylindrical chamber 89 provided centrally there 
of. Operating in chamber 89 is a valve element 
99 comprising a pair of spaced interconnected 
Valve heads 9 and 92. A stem 93 is connected 
to valve element 90, and extends through an 
aperture provided in the end wall of casing 88. 
The free end of valve stem 93 is pivotally con 
nected to a lever 94 intermediate the ends of the 
latter. Lever 94 is pivotally connected to the 
upper end of a link 95, pivoted at the lower end 
thereof to a laterally extending ear 96 secured to 
casing 88. The casing 88 of valve 5 has also 
provided therein ports 97 and 98, the former of 
which has connected thereto one end of a pipe 
99, the other end of which being connected to a 
pipe 00, which in turn is connected to makeup 
tank . Port 98 is connected to a port of of 
valve 6, by means of a pipe 02, the pipe O2 
being connected intermediate the ends thereof to 
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a branch pipe 03, which in turn is connected to . 
the pressure pipe 3 leading from pump 2. 
Valve 6 is provided to control the operation of 

fluid motor 9 and is similar in construction to 
Valve 5, it also comprising a casing 104 having a 
cylindrical chamber 05 provided centrally there 
of. Operating in chamber 05 is a valve ele 
ment 06 comprising a pair of spaced valve heads 

and 08. A stem 09 is connected to valve 
element 05 and extends through an aperture 
provided at the upper end of casing fo4 and is 
pivotally attached to a lever f O intemediate the 
ends thereof. The left hand end of lever f O is 
pivoted to the upper end of a link pivoted at 
the lower end thereof to a laterally extending 
ear f2 secured to casing 104. Valve casing 04 
has also provided therein ports 3 and f4, the 
former of which is connected to the port 23 
(Fig. 2) of motor 9 by a pipe 5, while the latter 
is connected to pipe OO. . . 

Referring to Fig. 2, it will be observed that 
the motor 9 comprises a cylinder T formed at 
the lower end of bracket 4, in which operates a 
piston f 8. The right hand end (Fig. 2) of piston 

8 extends through a gland 9 and engages a 
crosshead f20 intermediate the ends of the latter. 
Crosshead 20 has secured to the opposite ends 
thereof a pair of guide rods, f2 which extend 
through suitable apertures provided in the left 

50 

55 

50 

hand side of the casing of pump 2 and are se 
cured in any Suitable manner to sliding blocks 69 
of Said pump. 
To prevent movement of brackets 4 and 46 

away from each other under the higher preSSure 
conditions of the system, a tie rod 24 is provided. 
This tie rod extends through apertures provided 
in the upper ends of brackets 4 and 45 and is 
Secured thereto by nuts 25, as shown in Figs. 
1 and 2. It will also be observed that any leak 

65 

70 

age of fluid past piston 8 of motor 8 drains to 
Supply tank through a pipe 26. 
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From the foregoing description it is thought 
that the operation of my improved hydraulic con 
trol device is apparent. However, to correlate the 
elements thereof a brief résumé of the operation 
of the apparatus as a whole will now be given. 

Fig. 1 shows the parts in normal position, 
wherein the piston 34 and platen 36 are in their 
lower position of adjustment. 

Nuts 8 are now adjusted to compress spring 
54 to condition the pump for operation at the de 
sired predetermined initial pressure. This causes. 
actuation of levers 60 and 6 f in a clockwise di 
rection, which in turn, through their connection 
with rods 6 and 68, actuate sliding blocks 69 of 
the pump to on-stroke position. By actuation of 
pump 2 by motor to fluid from makeup tank 
will be drawn into pump 2 through pipe 2, and 
be discharged therefrom through pipe 3. Fluid 
discharging through pipe 3 now enters the cen 
tral chamber 6 of valve 4 through port 4, and 
then flows through port 7 and pipe 9 to the 
lower end of cylinder 2 of motor 22 causing the 
piston 34, and consequently plate 36, to move 

3 
inder if f of motor 9. Now, as the pressure in 
the system builds up due to the engagement of 
the work by platen 36, pistons 8 and 72 of mo 
tors 9 and 7 respectively, will move in unison to 
the right to actuate the sliding blocks 69 of pump 
2 to leakage stroke position. If pistons 8 and 
72 have the same cross-sectional area it will be 
seen that the pressure required to retain pump 
2 on leakage stroke position will be one-half of 
that required to retain it in said position should 
motor be operating alone. 

It therefore is seen that the pressure exerted 
upon the work may be substantially reduced by 
simply actuating valve 6. Under some condi 
tions it may be desirable to operate the pump 
at a higher pressure during the working stroke 
of piston 34, but to reduce the pressure when 
the platen reaches its normal position of ad 
justment, and thereby decrease the load. On the 
parts during waiting periods. Under such con 
ditions lever 0 of valve 6 remains in its lower 
positions, as shown in Fig. 1, when valve 4 is 
adjusted, as shown in Fig. 1. However, when 
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continued operation of the pump piston 8 fur 
ther compresses the spring, thereby causing the 
pump to actuate at a still higher pressure. Such 
a control is highly desirable where the materials 
to be compressed are of such a nature that it is 
desirable to first maintain One pressure thereon, 
and to thereafter increase the pressure to a 
higher value and to retain that pressure on the 
Work for a predetermined period of time. 
When the operation has been completed, the 

operator simply moves lever 3 to the dotted line 
position shown in Fig. 1, thereby causing a re 
versal of the flow of fluid to cylinder 2, where 
upon piston 34 again moves downwardly. ... Lever 
94 is now moved to its lower position of adjust 
ment, as shown in Fig. 1, and if desired lever 

O may be moved upwardly, as shown in Fig. 4, 
So that when piston 34 reaches its lowermost 
position of adjustment the load imposed upon 
pump 2 and motor f0 will be reduced to a mini 

. 
From the foregoing description it is apparent 

that a simplified, as well as highly efficient con 
trol device has been provided. The various ad 
justable features associated with the device en 
able operation thereof through a wide range of 
preSSures. The device therefore may be emi 
ployed for various uses wherein such variable 
preSSures are desired. 
While the embodiment herein shown and de 

Scribed is admirably adapted to fulfill the ob 
jects primarily stated, it is to be understood that 
it is not intended to limit the invention thereto, 
Since it may be embodied in other forms, all 
coming within the scope of the claims which 
follow. 
What is claimed is: 
1. In a fluid system, the combination of a vari 

able stroke pump, control means for said pump 
including adjustable resilient means for placing 
Said pump on stroke, fluid pressure means oper 
atively connected to the pressure side of said 
pump and operating in opposition to said resil 
ient means for actuating said pump toward neu 
tral position, additional fluid pressure means op 
eratively connected to the pressure side of said 

2,210,427 
pump and adapted to operate in unison with said 
first mentioned fluid pressure means, a valve for 
connecting or disconnecting said second fiuid 
pressure means from the pressure side of Said 
pump, and power means operable upon said re 
silient means for changing the initial adjustment 
thereof. 

2. In a fluid system, the combination of a vari 
able stroke pump, means including an adjustable 
Spring for placing Said pump on Stroke, a fluid 
motor connected to the pressure side of said 
pump and operating in opposition to said spring, 
Whereby when the pressure developed by said 
pump exceeds the compression of said spring said 
fluid motor actuates said pump towards leakage 
stroke position, a second fluid motor operable 
upon Said Spring to further compress the Same, 
Whereby said pump remains on stroke at a higher 
predetermined pressure, means for predetermin 
ing the extent of movement of said second fluid 
motor, and means for decreasing the pressure 
developed by said pump, Said last mentioned 
means comprising a third fluid motor adapted 
to operate in unison with said first mentioned 
fluid motor. 

3. In a fluid System, the combination of a vari 
able stroke pump, a valve for controlling the 
operation of said motor, means including an 
adjustable Spring for placing Said pump on 
stroke, fluid motor means acting in opposition 
to Said Spring and adapted to actuate said pump 
to leakage stroke position when the pressure de 
veloped by Said pump exceeds the pressure of 
Said spring, a second fluid motor means adapted 
to Operate in unison. With Said first mentioned 
motor means, thereby enabling operation of said 
pump at a lower pressure, a valve for controlling 
the operation of said Second fluid motor means, 
a third fluid notor means, said last mentioned 
motor means being adapted to actuate said 
spring to different positions of adjustment, 
means for predetermining the adjustment of Said 
spring by said third fluid motor means, and 
valve means for controlling the operation of said 
third fluid motor means. 

PAUL, N. OBERHOLTZER. 
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