
G, A, ENSIGN & J. C. M., DES ISLETS. 
HYDRAUC PRESS ACCELERATOR 
APPLICATION FLED"JUNE 12, 1917. 

1,256,451, Patented Feb. 12, 1918, 

a 2 

O 2RAY 

SIES Sist aft EA 
65 

s 2 

WWESSES WWENTORS 
w G4. Araszar2 

44%.74e. weMesseeds 
24, a 27, m AfroRNES : 

  

    

  

    

  

  

  

  

  

  

    

  

    

  

  

  



G, A, ENSGN & J. C. M., DES SETS, 
HYDRAULIC PRESS ACCELERATOR, 
APPLICATION FLED JUNE 12, 1917. 

1,256,451, Patented Feb. 12, 1918, 
3 SHEETS-SHEEf 2. 

A.Y. 2 

38 SI ISs. 

...) 
''x a 7 V 

6N26%. 6 4S1%SN2 
s 

63 set 

%. It 
P 3. 

is, 
33 s I I 2 

2, 6. 
ATTOREYS 

s 6. % 2 4- y 

& 2.7% 2.is Ca: g 
4, 6% "sar VX. 

    

    

  

  

  

  

  

  

      

    

  

  

  

    

    

  

    

    

    

  

  

  



G, A, ENSGN & J C, M. DES SLETS, 
HYDRAULC PRESS ACCE LERATOR, 
APPLICATION FED NE 12, 1917. 

1,256,451, Patented Feb, 12, 1918, 
3 she ETS-SHEEf 3, 

2 
4 

% II. 

222 2 E. 2 234.1 as 
2%% 33 %% 22% $2.É %2% 

2/ 
S2 22 

S S. 5T 
3. taz al" 

2.É. 22S2X2 Ezz3. 4,626gs 2% 

Z237 

22 

2 

2 

U 
40 3% 4.333 

32 
! st 2256. 
fift2 22S22 

WITNESSES, 32 33 st 

& 9%% 47. s Ai. 2 24 
e/CAZAes. As2es / ATTORNEYS 

    

    

  

  

  

  

    

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

    

  



10 

5 

20 

25 

30 

UNITED STATES PATENT OFFICE. 
GEORGE A. ENSIGN AND JOHN C. M. DEs ISLETs, OF DEFIANCE, oHIo, AssIGNORs To 

DEFIANCE MACHINE WORKS, OF DEFIANCE, OHIO, A. CORPORATION OF OHIO. 

HYDRAULIC-PRESS ACCELERATOR. 

1,256,451. 
Application filed June 12, 1917. 

To all whom it may concern; 
Be it known that we, GEORGE A. ENSIGN 

and JoHN C. M. DEs ISLETs, both citizens 
of the United States, and residents of De 
fiance, in the county of Defiance and State 
of Ohio, have invented a new and Improved 
Hydraulic-Press Accelerator, of which the 
following is a full, clear, and exact descrip 
tion. 
The invention relates to hydraulic presses 

such, for instance, as shown and described 
in the Letters Patent of the United States, 
No. 728,628, granted to Charles Seymour, 
on May 19, 1903. 
The object of the invention is to provide 

a new and improved hydraulic press ac 
celerator arranged to increase the output 
of the hydraulic press by providing a 
rapid advance of the hydraulic press pis 
ton toward the work until the compression 
stage is reached, by subsequently advancing 
the said piston under the direct full pres 
sure of the pump until the desired compres 
sion is reached, and by finally returning 
the piston speedily to normal inactive or 
starting position. Another object is to 
cushion the hydraulic press piston during 
the last stage of its return movement. An 
other object is to enable the attendant of 
the hydraulic press to control the move 
ment of the piston by the simple manipula 
tion of a single operating lever. 
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ing an amount of liquid against the 
In order to accomplish the desired re 

sult, use is made of annaccelerator direct 
iston 

of the hydraulic press, in excess of that 
pumped by the pump to quickly move the p 
piston during the period of its initial stroke. 
A practical cmbodiment of the invention 

is represented in the accompanying draw 
ings forming a part of this specification, 
in which similar characters of reference in 
dicate corresponding parts in all the views. 

Figure 1 is a plan view of the accelera 
tor as applied to the hydraulic press, parts 
of which are shown insection; 

Fig. 2 is a side elevation of the same; 
Fig. 3 is an enlarged sectional side ele 

vation of the cylinder and piston of the 
accelerator; 

Fig. 4 is an enlarged sectional side ele 
vation of the manually controlled valve for 

Specification of Letters Patent. 

ton 21 in its cylinder 20, the 

Patented Feb. 12, 1918. 
Serial No. 174,227. 

controlling the flow of the liquid from the 
pump to the accelerator to the hydraulic 
press cylinder and from the latterback to 
the arcelerator and pump; 

Fig. 5 is a sectional plan view of the 
Same on the line 5-5 of Fig. 4; 

Fig. 6 is a similar view of the same on 
the line 6-6 of Fig. 4; 

Fig. 7 is a similar view of the same on 
the line 7-7 of Fig. 4; 

Fig. 8 is a diagrammatic view of the hy 
draulic press and the accelerator with the parts in starting position to rapidly ad 
yance the piston in the hydraulic press cyl 
inder; 

Fig. 9 is a similar view of the same with 
the parts in position during the compres 
sion period; and 

Fig. 10 is a similar view of the same with 
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the parts in corresponding position for the 
return of the hydraulic press piston. 
In hydraulic presses of the type referred 

to and in which considerable movement is 
given to the piston prior to the latter reach 
ing the actual compression stage relative to 
the work in hand considerable time is lost during the advancing and returning move 
ments of the piston owing to the slow flow 
of the liquid into and out of the cylinder of 
the press. Because of the consequent slow 
moyement of the piston the output of the 
hydraulic press in a given time is necessa 
rily restricted. To overcome this defect 
and provide a quick action of the hydraulic 
press &nd a corresponding increase in the 
-output is the main object of the accelerator 
resently to be described in detail. . . 
In the cylinder 20 of the hydraulic press 

reciprocates a piston, 21, and a pump 22 
arranged within a casing 23 is used to pump 
oil or other liquid into the lower end of the 
cylinder 20 to raise the piston 21 therein. 
Adjacent the casing 23 is arranged an ac 
celerator cylinder 25 provided with two 
bores 26 and 27 in which reciprocate the 
pistons 28 and 29. During the initial up 
ward movement of the hydraulic press pis 

Ef is 
pumped by way of the accelerator to the 
cylinder 20, and during the compression 
stage the liquid is pumped directly by the 
pump. 22 into the cylinder 20. For this 
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purpose use is made of a triple valve pro 
vided with a valve body 32 in which is 
mounted to turn a triple valve plug 88 pro 
vided on the outer end of its stem 34 with 
a handle 35 under the control of the oper 
ator for turning the valve plug 83, as here 
inafter more fully described. The valve body 32 is provided in its upper portion 
with channels 36, 37 and 38 disposed in the 
same horizontal plane and of which the 
outer end of the channel 36 is connected by 
a pipe 39 with the pump 22. The outer end 
of the channel 37 is connected by a pipe 40 
with the bottom of the hydraulic press cyl 
inder 20. The channel 38 is connected by a 
pipe 41 with a passage 42 leading to the bot 
tom of the bore 27 of the accelerator cylin 
der 25. The valve plug 33 is provided in its 
upper portion with a three-way port 43 to 
connect the channel 36 with the channel 38 
(see Fig. 8) and to close the channels 36 and 
38 to the channel 37 to force the liquid 
pumped by the pump into the lower end of 
the small bore 27 of the accelerator cylinder 
25 with a view to raise the pistons 29 and 
28 thereira. When the valve plug 33 is 
turned into the position shown in Fig. 9 
then the channel 38 is closed and the chan 
nels 36 and 37 are connected with each other to direct the liquid pumped by the pump 22 
directly into the hydraulic press cylinder 20 
to utilize the pressure of the pump direct 
during the final or compression stage. 
When the valve plug 33 is turned into the 
pcsition shown in Fig. 10 then the channels 
37 and 38 are connected with each other 
while the channel 36 is closed, 
The valve body 32 is further provided 

with channels 50, 51 and 52 disposed in 
the same horizontal plane parallel with the 
plane in which the channels 36, 37 and 38 
are located. The channels 50 and 51 are 
connected by pipes 53 and 54 with the up 
per portion of the bore 26 of the accelerator 
cylinder 25. The channel 52 is connected by 
a branch channel 55 with the channel 37, as 
plainly shown in Fig. 4. The valve plug 
38 is provided with a three-way port 56 and 
when the valve plug is in the position shown 
in Fig. 8 then the channel 51 is closad while 
the channels 50 and 52 are connected with 
each other to allow the liquid on top of the 
piston 28 in the bore 26 of the accelerator 
cylinder 25 to pass by way of the branch 
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channel 55 and the pipe 40 into the lower 
end of the hydraulic press cylinder 20. 
When the valve plug 33 is turned into the 
position shown in Fig. 9 then the channel 52 
is closed and the channels 50 and 51 are 
connected with each other and the acceler 
ator cylinder 25 is cut off from the hydraulic 
press cylinder 20. When the valve plug 33. 
is turned into the position shown in Fig. 10 
then the channels 50, 51 and 52 are connected 
with each other to allow the liquid to flow 

253.45. 

from the hydraulic press cylinder 20 back 
into the upper portion of the bore 26 of the 
accelerator cylinder 25. 
The lower portion of the valve body 32 

(see Fig. 7) is provided with two channels 
60, 61 adapted to be connected with each 
other or disconnected by a port 62 formed 
in the valve plug 33. The channel 60 is 
connected by a pipe 63 with the top of the 
bore 26 of the accelerator cylinder 25, and 
the channel 61 is connected by a pipe 64 with 
the pump casing 23, which latter is also con 
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nected by a vent pipe 65 with the bottom of 
the large bore 26 of the accelerator piston 
25. When the valve plug 33 is in the posi 
tion shown in Figs. 8 and 9 then both chan 
nels 60 and 61 are disconnected from each 
other, but when the valve plug is turned 
into the position shown in Fig. 10 then the 
said channels 60 and 61 are both connected 
with each other to connect the top of the 
bore 26 of the accelerator cylinder 25 with 
the pump casing 23. The pipes 63, 64 and 
65 are comparatively small relative to the 
other pipes previously mentioned. It is un 
derstod that the several pipes, channels, 
ports and the accelerator cylinder 25 are 
filled with oil or other liquid. - 
The operation is as follows: 
When the pump 22 is running and the 

hydraulic press piston 21 and the accelerator 
pistons 28, 29 are in lowermost positions, and 
the valve plug 33 is turred into the position 
shown in Figs. 4, 5, 6, 7 and 8, then the 
liquid pumped by the pump 22 passes by 
way of the pipe 39, channel 36, port 43, chan 
Inel 38, pipe 41 and channel 42 into the lower 
end of the small bore 27 of the cylinder 25 
thus exerting an upward pressure against 
the Small piston 29 to raise the latter and the 
large piston 28 thereby displacing the liquid 
contained in the upper portion of the bore 26 
of the accelerator cylinder 25. The liquid 
passes out of the upper end of the bore 26 of 
the cylinder 25 by way of the pipe 53, the 
channel 50, the port 56, channels 52, 55 and 
37, and pipe 40 into the lower end of the 
iydraulic press cylinder 20 to raise the pis 
ten 21 therein. It will be noticed that the 
accelerator piston 28 in rising displaces a 
larger amount of liquid in comparison to the 
amount of liquid passing into the bore 27 
from the pump 22 and hence a correspond 
ingly large amount of liquid is forced into 
the hydraulic press cylinder 20 to quickly 
raise the piston 21 therein. When the pis 
ton 21 reaches the compression stage and is 
in contact with the work then the operator 
turns the valve plug 33 from the position 
shown in Figs, 4,5,6,7 and 8 into the posi 
tion shown in Fig.9. When this takes place 
the accelerator cylinder 25 is practically cut 
cut and the pump 22 is directly connected 
with the hydraulic press cylinder 20 by way 
of the pipe 39, channel 36, port 43, channel 
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37 and pipe 40. Thus during the compres 
sion period the high pressure of the pump is 
directly utilized on the piston 21 of the 
hydraulic press, 
After the end of the compression stage has 

been reached, the operator turns the valve 
plug 33 into the position shown in Fig. 10 to 
cut out the pump relative to the hydraulic 
press cylinder 20. The liquid contained in 
the hydraulic press cylinder 20 now flows by 
its own gravity and the weight of the piston 
21 by way of the pipe 40, channels 37, 55 and 
52 into and through the port 56 connected 
with both channels 50 and 51 which by their 
pipes 53 and 54 are connected with the upper 
end of the bore 26 of the accelerator cylinder 
25, the lower end of which is connected by 
the vent pipe 65 with the pump casing 23. 
The pistons 28 and 29 are now forced down 
ward by the liquid flowing into the top of 
the bore 26 of the accelerator cylinder 25, 
and the liquid in the bottom of the bore 27 
of the accelerator cylinder 25 passes by way 
of the passage 42, pipe 41, channel 38. port 
43 and channel 37 into the channel 55 to re 
tiirn to the top of the bore 26 with the liquid 
from the cylinder 20. The hydraulic press 
cylinder 20 is thus quickly relieved of the 
liquid and the piston 21 therein descends 
rapidly but is cushioned before reaching the 
end of its downward stroke. This takes 
place about the time the accelerator pistons 
2S, 29 reach the end of their downward 
movement. The liquid still coming into the 
upper end of the bore 26 of the accelerator 
cylinder 25 now passes by way of the pipe 63, 
the channel 60, port 62, channel 61 and pipe 
64 into the pump casing 23, but as the out 
flow of the liquid is from the upper end of 
the bore 26 of the accelerator cylinder 25 
through the small pipe 63, it is evident that 
the outflow of the liquid from the hydraulic 
press cylinder 20 is checked and the piston 
21 is cushioned immediately prior to reach 
ing the end of its downward movement. 

It will be noticed that the accelerator pis 
ton 28 in rising displaces a larger amount of 
liquid in comparison with the amount of 
liquid passing into the bore 27 from the 
pump 22 and hence a correspondingly large 
amount of liquid is forced into the hydraulic 
press cylinder 20 to quickly raise the piston 
21 therein. 

It is understood that on starting the hy 
draulic press very little power is required to 
laise the dead weight of the piston 21 until 
the work is reached, and by forcing a large 
amount of liquid from the bore 26 of the 
accelerator cylinder 25 into the hydraulic 
press cylinder 20 under low pressure the pis 
ton 21 is quickly raised. During the cam 
pression period the accelerator is cut out and 
the high pressure of the pump is directly 
used. 
The initial return movement of the hy 

draulic press piston 21 is accelerated as both 
pipes 58 and 54 are now connected with the 
upper end of the bore 26 to quickly fill the 
Said bore and force the pistons 28 and 29 
downward. When the piston 28 is seated 
the piston 21 is at the last stage of its down 
Ward movement and is cushioned owing to 
the return flow of the liquid from the bore 26 
to the casing 23 by way of the small pipe 63 
and valve connections above described. 
From the foregoing it will be seen that the 

attendant in charge of the hydraulic press by 
simply manipulating handle 35 of the valve 
plug 83 can readily control the flow of the 
liquid from the pump 22, first to the small 
hore 27 of the accelerator cylinder and then 
direct to the hydraulic press cylinder 20, and 
when the end of the compression period has 
been reached the attendant gives a further 
tlirning of the valve plug 33 to direct the 
flow of the liquid from the hydraulic press 
cylinder 20 to the accelerator cylinder 25 to 
refill the bore 26 and to eventually check or 
cushion the descent of the piston 21 and to 
return to the casing 23 the sailount of the 
liquid pumped out of it by the pump dur 
ing the raising of the piston 21 of the hy 
draulic press. 
Having thus described our invention, we 

claim as new and desire to secure by Let 
ters Patent:- 

1. In a hydraulic press, a cylinder, a pis 
ton reciprocating in the said cylinder, a 
pump connected with the said cylinder to 
force a liquid into the cylinder, and an ac 
celerator in the connection between the pump 
and the said cylinder and having a two-bore 
cylinder and a double piston reciprocating 
therein, the smaller piston being adapted to be 
actuated by pressure from the said pump and the larger piston forcing a larger amount of 
liquid into the hydraulic press cylinder than 
ls used by the said pump to actuate the 
Smaller piston, and a single manually con 
trolled valve connected with the said pump, i. 
the hydraulic press cylinder and the bores 
of the accelerator cylinder to control the 
flow of the jiquid from the pump to the 
small bore of the accelerator cylinder, to 
subsequently control the flow of the liquid 
direct from the pump to the hydraulic press 
cylinder, and to subsequently control the 
return flow of the liquid from the hydraulic 
press cylinder to both the pump and the 
large bore of the accelerator cylinder, 

2. In combination, a hydraulic press cyl 
inder, a piston reciprocating ther":in, a 
pump, an accelerator having a cylinder pro. 
vided with two bores, a double iston re 
ciprocating therein, connections bef Yeen the 
said pump, the said hydraulic press cylinder 
and the said accelerator cylinder, a single 
manually controlled valve in the said con 
nections to control the flow of the liquid 
from the pump to the small bore of the said 
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accelerator cylinder and subsequently direct 
to the said hydraulic press cylinder, and 
from the said hydraulic press cylinder to the 
large bore of the said accelerator cylinder 
and the pump. 3. In a hydraulic press, a cylinder, a pis 
ton reciprocating therein, a pump having a 
casing, an accelerator cylinder having a 
large and a small bore, a double piston re 
ciprocating in the said bores, and a valve 
having a manually controlled valve plug, the 
said valve being connected with the said 
pump, the said hydraulic press cylinder, the 
said large and small bores of the accelerator 
cylinder and the said pump casing. 

4. In a hydraulic press, a cylinder, a pis 
ton reciprocating therein, a pump having a 
casing, an accelerator cylinder having a 
large and a small bore, a double piston re 
ciprocating in the said bores, and a valve 
having a manually controlled valve plug, the 

1256,451 

said valve being connected with the said 
pump, the said hydraulic press cylinder, the 
said large and small bores of the accelerator 
cylinder and the said pump casing, the said 
valve in one position controlling the flow of 
the liquid pumped by the pump to the small 
bore of the accelerator cylinder, the said 
valve in another position directing the flow 
of the liquid pumped by the pump direct 
into the hydraulic press cylinder, and the 
said valve in a third position controlling 
the outflow of the liquid from the hydraulic 
press cylinder back into the largé bore of 
the accelerator cylinder, checking this re 
turn flow to cushion the hydraulic press pis 
ton and to refill the pump casing with liquid 
E. the large bore of the accelerator cylin 
e. 

GEORGE A. ENSIGN. 
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2 

3) 

  


