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1. Claim. (Cl. 60-545) 
The object of the present invention is to utilize 

fluid under pressure in a scientific manner by 
economizing the amount of motive fluid used. 
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The invention is further intended to provide 
a hydraulic intensifier that is essentially simple 
and comprises masses of small inertia in motion. 
A further object of the invention is to render 

it possible to put the apparatus out of action at 
the conclusion of each operation so that these op 
erations shall follow each other periodically or 
at definite long or short intervals. 

Still another object of the invention is to elim 
inate the necessity for powerful compressors, sys 
tems of large diameter piping and large hand 
relief-valves as well as valves or cocks. 

Lastly the invention aims at considerably re 
ducing the space required for the installation. 

Installations by which the foregoing objects 
are realized possess the features set forth in the 
Specification below. and in the claim annexed to 
the said specification. 
The preferred constructional forms of the in 

vention are shown, by way of example, in the ac 
Companying drawings wherein:- - 

Fig. 1 is a diagrammatic view of a hydraulic 
transmission System according to one construc 
tional form of the invention. 

Fig. 2 is a diagrammatic view of a second form 
of practical construction, of a hydraulic trans 
mission System. 
The system illustrated in Fig. 1 includes two 

hydraulic intensifiers, one 6-3 operating at low 
pressure and the other 7-6 at high pressure, . 
these being intended to operate the machine 50, 
which may be a hydraulic press, a welding-ma 
chine, or the like. Compressed air, representing 
the motive power, is supplied from source A and is 
controlled by the hand-operated valves 2 and 3, lo 
cated in the feed pipes of the low and high pres 
sure intensifiers respectively. 

Normally, the pistons fo and plunger f4 of the 
two intensifiers are at their highest positions. 
When the 4-way cock 4 is adjusted to the position 
shown in Fig. 1, the compressed air arriving by 
the pipe f enters the upper chamber of the cylin. 
der 6 and acts on the piston to to free down the 
plunger or ran f, which has a large working sur 
face, and which compresses the fluid in the lower 
chamber which then passes from the space 3 
through pipe 35 and is forced into the chamber 6 
and then into the operating cylinder f 9 of a ma 
chine. The ran 50 of the machine is thus forced 
down to press Or Operate on the work-piece in 
the machine. 

If, at this moment, the 4-way cock 5 is turned 

So as to bring it into the position indicated in 
dotted lines, the compressed air passes through 
the aperture 24 of the cock 5 and enters the up 
per chamber of the chamber 7 to act on piston 
4 and the plunger 5 is forced down and during 

the first part of its movement it breaks the com 
munication between the enclosed spaces 3 and 
6. Thereafter, the plunger 5, which is of small 

diameter relatively to its pneumatic piston 4, 
produces in the cylinder 9 the high pressure 
desired. 

If the two 4-way cocks are turned to their other 
positions the pistons 0 and 4 can return to their 
normal raised positions owing to the establish 
ment of communication between the upper cham 
bers of the cylinders 6 and 7 and the free air and 
Owing to the admission of compressed air into 
the spaces beneath these pistons O and 4 re 
Spectively, through the inlets 2 and 26. 

In order to render the operation of the high 
pressure intensifier automatic and positive, the 
system of Fig. 1 is Supplemented by an automatic 
control device, which is in turn controlled by the 
low-pressure intensifier and controls the high 
pressure one. This device takes the form of a 
hydraulically controlled valve with a hydraulic 
ram 20, the cylinder of which is connected with 
the pipe 35 connecting the lower cylinders 3 and 
6 of the low- and high-pressure intensifiers. The 
plunger 20 is coupled to the handle 22 of the 
cock 5 and is normally pulled into its cylinder 
by coil springs 2, the tension of which may be 
regulated by means of the screws 5. 
This device functions as the result of the ex 

cess pressure set up in the fluid, when acted on 
by the plunger , at the moment when the mov 
able ram 50 of the receiver 9 commences to com 
press the work. At this moment the piston 20 
is forced outwards from its cylinder and operates 
the handle 22 of the cock 5 and, in consequence, 
causes the high-pressure intensifier to function. 
In this way the working pressure is automatically 
obtained at whatever position the ran 50 may be 
in and independently of the thickness of the 
WOrk-pieces to be operated On. 
The installations comprise also a liquid source 

8 that supplies liquid, through the pipe-system 
9, to the cylinders 3 and 6 of the low-and-high 
pressure intensifiers. This supply of liquid is ef 
fected by a port 2, provided for the purpose in 
the plunger and coinciding with the inlet 
opening of the pipe 9 when the said plunger 
is at the upper extremity of its travel, that is to 
Say, in normal position. 
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2 
In the constructional form, illustrated in Fig. 2, 

the means for automatic control of the high 
pressure intensifier consists essentially of two 
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-valves 28 and 29 carried by a movable rod 30; 
this rod 30 and the valves 28, 29 constitute a dis 
tributor that is actuated by a membrane or dia 
phragm 3 fitted in a chamber 32. At its other 
end, the rod 3G is acted on is a spiral compression 
spring 33, the tension of which can be adjusted. 
The compressed-air is supplied to inlet 44 through 
a stop valve 3, while the outlet 43 communicates 
with the space above the piston f 4 of the pneu 
matic cylinder 7 of the high-pressure intensifier; 
the space below the piston in this pneumatic 
cylinder being supplied from the cock 4 of the 
low-pressure intensifier through the conduit 27. 
The distributor or hydraulically controlled Wave 
has also an outlet at 47 communicating With the 
outer air. The manner in which this System func 
tions is as follows: 
As soon as the movable ram 50 of the receiver 
9 commences to compress the work, the in 
creased pressure in the liquid caused by the 
plunger causes a deformation of the diaphragm 
3, which, through the action of the rod 30 closes 
the valve 28 and opens valve 29. The compressed 
air, arriving through inlet 44, can pass through 
pipe 43 and enter into the upper space of the 
cylinder 7. . 
When the cock 4 is restored to its normal posi 

tion, the upper space above the piston of the cyl 
inder 6 is put in communication with the free air 
and the lower spaces (below the pistons) of the 
cylinders 6 and 7 are subjected to pressure 
through the pipes 27. The piston to then returns 
to its normal raised position and the release of 
the excess pressure which previously existed in 
pipe 35 causes the restoration of the diaphragm 
3 to its normal position. The spring 33 then 
closes the valve 29 while also opening the valve 
28 and putting the upper space of the cylinder 7 
in communication with the outer air, thus en 

2,032,185 
abling the piston 4 to resume its inoperative 
position. 
The motive fluid employed in these installations 

may be compressed air or any other suitable agent, 
For purposes of transmission, any fluid appro 
priate for the end in view may also be made 
use of. - 
The invention may be applied to operate any 

device for the utilization of pressure, such as, for 
instance, a hydraulic press, locking-devices for 
butt-welding machines, electrodes of spot-weld 
ing machines and also any other machines in 
which one or more workpieces require to be fixed 
So as to be compressed or otherwise operated on. 
What I claim as my invention and desire to 

secure by Letters Patent is:- 
In a transmission system for pressure-utiliz 

ing means such as hydraulic presses; a source 
(A) of fluid under pressure; a low-pressure hy 
draulic intensifier (6, 3) supplied from the 
source (A); a high-pressure hydraulic intensifier 
(T, f6) supplied from the source (A), comprising 
a cylinder (6) and a movable element such as a 
piston and ram (4, 5) reciprocating within 
the said cylinder (16); means of intercommuni 
cation (35) between the low-pressure intensifier 
(6, 3) and the high-pressure intensifier (7, 16), 
the said means discharging into the cylinder of 
the high-pressure intensifier and being controlled 
by the said movable element, such as the piston 
(4, 5) of the said high-pressure intensifier; an 
automatic pressure responsive control device (20, 
21) controlled by the pressure of the low-pres 
sure intensifier (6, 3) and, in turn, controlling 
the operation of the movable element of the high 
pressure intensifier to bring the said high-pres 
sure relay (T., 6) into operation when the low 
pressure intensifier has operated; a receiver (9) 

... actuated, in succession, by the low-pressure in 
tensifier (6, 3) and by the high-pressure in 
tensifier (7, 6) and actuating the pressure-utiliz 
ing means. 

DAVID SCAKY. 
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