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8 Claims. 
This invention relates to hydraulic presses. 
The press to which the invention applies in. 

particular has a ram cylinder connected to a 
source of pressure liquid, a ram arranged in 

5 the cylinder, and means for controlling the de 
livery of liquid to the cylinder. The liquid acts 
first upon a limited ram area and advances the 
ram at high speed and then acts upon a greater 
ram area and advances the ram at a slower 
rate of speed but with the ability to exert a 
greater force than it was capable of when the 
liquid acted upon the limited ram area. 
An object of the invention is to provide a press 

which is capable of operating at high Speed. 
Another object is to reduce the volume of 

liquid which is ordinarily required to be moved 
during the operation of power presses. 
Another object is to provide a press which is 

sturdy and compact. 
A hydraulic riveting machine embodying the 

invention is illustrated in the accompanying 
drawing, in which the views are as follows: 

Fig. 1 is a side view, partly in section, showing 
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25 ram, and the ram fully retracted. 
Fig. 2 is a central vertical section showing the 

ram advanced. 
Fig. 3 is a central longitudinal section show 

ing the operating valve in position to advance 
the ram. 

Fig. 4 is a sectional plan view taken on the 
line 4-4 of Fig. 1. - 

Fig. 5 is a schematic drawing showing a differ 
ent arrangement of ran cylinders. 
The riveting machine has a frame 1, a ram 

cylinder 2 carried by the frame 1 in allinement 
with a bolster 3 which is shown integral with 
the frame 1, a die block 4 arranged upon the 
bolster 3 and supporting a die 5, and a ran 6 
arranged in the bore 7 of the cylinder 2 and 
provided with a die 8 to cooperate with the 
die 5 in driving a rivet 9 in a piece of Work 10. 
The ram is provided at its upper end with 

piston rings 11 to prevent the passage of liquid 
from one side to the other thereof and the 
lower part of the ram extends through a cylinder 
head 12 which closes the lower end of the 
cylinder 2. 
The upper end of the cylinder 2 communicates 

With an intensifying cylinder 13 which may 
be formed integral and in allinement therewith, 

- as shown in Fig. 1, or formed separately as 
shown in Fig. 5. 
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vided at its upper end with piston rings 15 to 

the operating valve in position to retract the 

(C. 138-1) 
Figs. 1 to 4 

The intensifying cylinder 13 contains a sec 
ondary or intensifying ran 14 which is pro 

prevent the passage of liquid from One side 30 
to the other thereof. The lower part 16 of the 
intensifying ram 14 is reduced in diameter, fitted 
into the bore 7 and provided with piston rings 
17 to prevent the passage of liquid from one 65 
side to the other thereof. 
The intensifying ram 14 has a bore 18, which 

extends through the reduced part 16 thereof, 
and a counterbore 19 which communicates With 
the bore 18 and has an annular valve Seat 20 
fitted in the upper end thereof. 
The valve seat 20 is adapted to be engaged 

by a valve 21 which is urged toward the seat 
20 by a helical compression Spring 22 arranged 
between the valve 21 and the bottom of the 
counterbore 19. 
The valve 2 is held in alinement with the 

seat 20 by an angular valve guide 23 which is 
attached to the valve and abuts the upper head 
24 of the cylinder 2 when the ram 14 is in its 
uppermost position to hold the valve 21 out 
of engagement with its seat 20 against the 
action of the spring 22. 
The rams 6 and 14 are reciprocated in the 

cylinder 2 by liquid Supplied from a pump 25 
which is arranged upon a bracket 26 carried 
by the frame 1. A pump which may be em 
ployed is illustrated and described in Patent 
No. 1,578,233, issued March 23, 1926 to Walter 
Ferris. 
The delivery of liquid to the cylinder 2 and 

the discharge of liquid therefrom is controlled 
by a valve 27 which is arranged upon the side 
of the frame 1 and has its plunger 28 connected 
by a rod 29 to a treadle 30 which is pivoted in 
a bracket 31 and provided with a spring 32 for 
holding the valve plunger 28 in the position 
shown in Fig. 1. 
The operating valve 27 is connected to the 

pump 25 by a delivery pipe 33, which has one 
end connected to the delivery outlet of the pump 
25 and its other end in communication with an 
annular port 34 formed in the wall of the valve 
cylinder, and by return pipes 35 and 36 which 
connect the ends of the valve cylinder to the 
inlet of the pump 25. 
The valve 27 is connected to the top of the 

cylinder 13 by a pipe 37, which has its lower 
end in communication with an annular port 38 
formed in the Wall of the valve cylinder and . . . 
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2 
: in the upper head 24, and to the bottom of the 

cylinder 2 by a pipe 40 which has its lower end 
in communication with an annular port 41 in 
the wall of the valve cylinder and its upper end 

5 in communication with the bore 7 near the bot 
tom thereof. 
The lower end of cylinder 13 is connected 

to the valve 27 by a pipe 42 which has its up 
per end connected to the cylinder 13 below the 

10 large part of the ram 14 and its lower end con 
nected to the pipe 40 by a free-return resist 
ance valve 43 which comprises a resistance valve 
44 and a check valve 45 connected in parallel. 
When the rams 6 and 14 are in the positions 

shown in Fig. 1 and the treadle 30 is operated 
to move the valve plunger 28 into the position 
shown in Fig. 3, liquid is delivered by the pump 
25 through the pipe 33 and the port 34 into the 
valve 27, then through the port 38, the pipe 37 
and the port 39 into the top of the cylinder 13. 
The resistance valve .44 and check valve 45 

retain the liquid in the bottom of the cylinder 
13 so that the intensifying ram 14 is held in its 
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20 

uppermost position and the valve 21 is held 
25 out of engagement with the valve seat 20 by 

its guide 23. 
The liquid delivered into the top of the cyl 

inder 13 may thus pass through the intensifying 
ram 14 and force the ram 6 downwardly at a 
rapid rate until the die 8 engages the rivet 9 
and exerts a predetermined force thereon; the 
liquid in the bottom of the bore 7 being returned 
to the pump 25 through the pipe 40, the port 41, 
the valve 27 and the pipe 35. 
The resistance offered by the rivet 9 to the 
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35 
downward movement of the die 8 causes the 
hydraulic pressure in the cylinder 2 to rise 
until it overcomes the resistance of the resist 
ance valve 44 which then opens and allows the 
liquid in the lower part of the cylinder 13 to 
be returned to the pump 25 through the pipe 
42, the resistance valve 44, the pipe 40, the port 
41, the cylinder of the valve 27, and the pipe 35. 
When the resistance valve 44 opens, the liq 

uid delivered to the upper end of the cylin 
der 13 forces the intensifying ram downward 
until the valve guide 23 moves out of engage 
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ment with the cylinder head 24 and allows the 
valve spring 22 to urge the valve 21 against 
its seat 20 as shown in Fig. 2. The liquid in the 
counterbore 19, in the bore 18, and in the upper 
part of the bore 7 is thus trapped between the 
head of the ram 6 and the valve 21. 
The ram 6, the intensifying ram 14, and the 

entrapped liquid now function as a single ram 
which is moved downward as a unit by the high 
pressure liquid acting upon the upper end of 
the intensifying ram 14. As the ram 14 has a 
much greater cross-sectional area than the ram 
6, the force exerted by the die 8 is correspond 
ingly increased and the rivet 9 is driven in the 
Work 10. v 
When the rivet is driven, the operator re 

leases the treadle 30 and the spring 32 returns 
the valve plunger 28 to the position shown in 
Fig. . 
The liquid delivered by the pump 25 to the 

valve 27 through the pipe 33 now passes into 
the bottom of the bore 7 through the pipe 40 
and into the counterbore 13 through the check 
valve 45 and the pipe 42 to raise the rams 6 
and 14. The liquid in the cylinder 2 above the 
rams 6 and 14 is returned to the pump 25 

75 through the pipe 37, the valve 27 and the pipe 
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parts have been indicated by like reference 

1970,999 
36. The ram and the valves are now in the po 
sition shown in Fig. 1 and the machine is in con 
dition to start a second operation, 

Fig. 5 
The arrangement shown in this figure is the 

Same as that shown in Fig. 1, except that the - 
ran cylinders are arranged at an angle to each 
other and connected by a bent pipe 46, and like 85 

numerals. 
The reduced part 16 of the ram 14 extends 

into the reduced part 47 of the cylinder 13 
which corresponds to that part of the cylinder 
of Fig. 1 above the ran 6. 
The bore of the reduced part 47 may be 

Smaller than the bore of the cylinder 2 and 
thereby provide a greater increase in pressure 
than in the arrangement shown in Fig. 1. 
The invention herein set forth is susceptible 

of various modifications and adaptations with 
Out departing from the scope thereof as here 
after claimed. w 
The invention is hereby claimed as follows: 
1. A hydraulic press, comprising a frame, a 

ram cylinder and an intensifying cylinder car 
ried by said frame and connected to each other, 
a main ran arranged in said ram cylinder, an 
intensifying ram arranged in said intensifying 
cylinder and having a passageway extending 105 
longitudinally therethrough, a self-closing valve 
arranged in Said passageway to close the same 
and having a guide normally in engagement 
with the head of said intensifying cylinder to 
hold said valve open, a control valve connected 110 
to the upper end of said intensifying cylinder 
and to the lower end of both of said cylinders, a 
check valve and a resistance valve connected in 
parallel between the lower end of said inten 
Sifying cylinder and said control valve, a source 
of liquid under pressure, a delivery pipe for de 
livering liquid from said source to said valve, 
return pipes for 'delivering liquid from said 
valve to said source, means for operating said 
valve to connect the lower ends of said cylinders 
to said return pipe and to direct liquid into the 
top of said cylinder and through said passage 
Way to advance said main ram at a rapid rate 
until it meets sufficient resistance to cause a rise 
of pressure in said cylinder Sufficient to open 125 
said resistance valve and thereby allow said in 
tensifying ram to move downwardly and said 
self-closing valve to close and trap the liquid 
between said rams, whereby the liquid delivered 
to said cylinder acts upon the upper end of 30 
said intensifying ram and increases the force 
exerted by said main ram, and means for re 
versing said control valve to connect the top 
of said cylinder to said return pipe and to direct 
liquid into the lower end of said ram cylinder 135 
and through said check valve into the lower 
end of said intensifying cylinder to retract said 
rams and to hold the same in retracted posi 
tion. 

2. A hydraulic press, comprising a ram cylin 
der, a main ram fitted in said cylinder, an in 
tensifying cylinder having a greater cross-sec 
tional area than said ram cylinder and com 
municating therewith, an intensifying ram fitted 
in said intensifying cylinder, a source of motive 45 
liquid, means for delivering motive liquid from 
said source to the pressure end of each of said 
cylinders to advance Said rams, a resistance valve 
for resisting the discharge of liquid from the 
exhaust end of said intensifying cylinder to 150 
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thereby retard the advance of said intensifying 
ram to enable said motive liquid to advance 

| 
mined resistance is encountered thereby and 
then advance said intensifying ram, means for 
trapping liquid between said rams whereby the 
total force exerted by said motive liquid upon 
the large area of said intensifying ram is trans 
mitted to said main ram through Said entrapped 
liquid, and means for retracting both of Said 
3.S. 
3. A hydraulic press, comprising a ram cylin 

der, a main ram fitted in said cylinder, an in 
tensifying cylinder having a bore. communicat 
ing with said ram cylinder and a counterbore 
of greater cross-sectional area than Said ram 
cylinder, an intensifying ram fitted in Said bore 
and said counterbore, means for delivering preS 
sure liquid to one end of each of said cylinders, 
a resistance valve for resisting the discharge of 
liquid from the inner end of said counterbore to 
thereby retard the advance of Said intensifying 
ram to enable said pressure liquid to advance 
said main ram at high speed until it meets a 
predetermined resistance and to then advance 
said intensifying ram, means for trapping the 
liquid between said rams, and means for direct 
ing pressure liquid to the other ends of Said 
cylinders to retract Said rams. 

4. A hydraulic press, comprising a ram cylin 
der, a main ram fitted in Said cylinder, an in 
tensifying cylinder having a bore communicat 
ing with said ram cylinder and a counterbore 
of greater Cross-sectional area than said ran 
cylinder, an intensifying ram fitted in Said bore 
and said counterbore and having a passageway 
extending longitudinally therethrough, means 
for delivering pressure liquid to one end of each 
of said cylinders, a resistance valve for resist 
ing the discharge of liquid from the inner end 
of said counterbore to thereby retard the ad 
vance of said intensifying ram to enable said 
pressure liquid to advance said main ran at 
high speed until it meets a predetermined re 
sistance and to then advance Said intensifying 
ram, a valve arranged within Said paSSageWay 
for trapping the liquid between said rams, and 
means for directing pressure liquid to the other 
ends of said cylinders to retract Said rams. 

5. A hydraulic press, comprising a ram cylinder 
having a bore and a counterbore, a main ram 
fitted in said bore, an intensifying ram fitted 
in said bore and said counterbore, a source of 
motive liquid, means for delivering motive liquid 
from said source to said bore and said Counter 
bore to advance said rams, a resistance valve 
for the exhaust of liquid from Said counterbore 
to thereby resist the advance of said intensify 
ing ram whereby said liquid will first advance 
said main ram until it meets a predetermined 
resistance and Will then advance said intensify 
ing ram, means operated in response to the 
movement of said intensifying ram for entrap 
ping liquid between said rams whereby the 
force exerted by said motive liquid upon Said 
intensifying ram is transmitted to said main 
ram through said entrapped liquid and means 
for retracting both of said rams. 

6. A hydraulic press, comprising a ram cylin 
der having a bore and a counterbore, a main 
ram fitted in said bore, an intensifying ram 
fitted in said bore and said ounterbore, means 

3 
for delivering pressure liquid to said bore and 
said counterbore to advance said rams, a resist 

| e exhaust of liquid 
from said counterbore to thereby resist the ad 
vance of said intensifying ram whereby said 
liquid will first advance said main ram until 
it meets a predetermined resistance and will 
then advance said intensifying ram, means for 
entrapping liquid between said rams whereby 
the force exerted by said pressure liquid upon 
said intensifying ram is transmitted to said 
main ram through said entrapped liquid, and 
means for delivering pressure liquid to said 
cylinder to retract said rams. 

7. A hydraulic press, comprising a ram cylin 
der having a bore and a counterbore, a main 
ram fitted in Said bore, an intensifying ram fitted 
in said bore and said counterbore and having 
a passageway extending therethrough for the 
passage of liquid from Said counterbore to said 
bore, means for delivering pressure liquid to 
said counterbore to advance said rams, a resist 
ance valve for resisting the exhaust of liquid 
from Said counterbore to thereby resist the 
advance of Said intensifying ram whereby said 
liquid Will first advance said main ram until it 
meets a predetermined resistance and will then 
advance said intensifying ram, a valve control 
ling said passageway and operated in response to 
the movement of Said intensifying ram to trap 
liquid between said rams whereby the force 
exerted by Said pressure liquid upon Said in 
tensifying ram is transmitted to said main ram 
through said entrapped liquid, and means for 
delivering pressure liquid to said cylinder to 
retract Said rams. 

8. In a hydraulic press, a preSS cylinder and 
a plunger, a pump adjustable to vary its output 
for delivering fluid under pressure to said cylin 
der, Said pump being provided with means for 
automatically maintaining the fluid on the pres 
Sure side thereof at a predetermined maximum, 
a reversing valve under manual control for 
Selectively placing the suction or pressure side 
of said pump in communication with said press 
Cylinder, an intensifier including a piston head 
and plurager provided With an axial bore, a con 
nection between said cylinder and the axial bore 
of said intensifier plunger, a connection be 
tween said pump and one end of the piston head 
of said intensifier, said last two named connec 
tions and said axial bore providing a continuous 
passage from Said pump to said cylinder at the 
beginning of the operation, a connection between 
the other end of said piston head of the intensifier 
and the Suction side of Said pump, a back pres 
Sure valve in said last named connection, an 
expansion tank connected with said pump and 
to the connection between said back pressure 
valve and said pump, said back pressure valve 
including a one-way ball valve and a spring 
loaded valve operative to place said intensifier in 
communication with said expansion tank and 
the suction side of said pump when the pressure 
in Said intensifier exceeds a predetermined 
amount during the working stroke of said press 
to permit movement of the piston of the in 
tensifier to materially increase the pressure on 
the press plunger for the pressing operation. 

WALTER, FERRTS. 
GEORGE H, FOBAN. 
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