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57 ABSTRACT 
In a fluid-operated ram a piston member is reciproca 
ble within a casing and divides the casing into two 
chambers. One of the chambers is arranged to be con 
nected to a source of driving fluid while the other is 
arranged to be evacuated whereas the piston member 
is held by a quick-release mechanism, e.g. a mechani 
cal bolt or an electromagnet arranged to co-operate 
with part of the piston member. 

5 Claims, 4 Drawing Figures 
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1. 

RAMS 

This invention relates to fluid-operated rams. 
It has been proposed to use single-or double-acting 

rams to obtain rectilinear or rotary displacement of me 
chanical parts. The speeds of displacement that are ob 
tained are in general relatively slow, seldom in excess 
of one meter per second. This speed depends on the 
speed with which pressurized fluid is admitted to and 
removed from the chambers of the ram and is therefore 
dependent upon the rate of supply of this fluid which 
is limited by the dimensions of the supply lines. 
This speed is also limited, in the case of a single 

acting jack, by the inertia of the return device. As a re 
sult, some increase of speed can be obtained by aug 
menting the pressure of the driving fluid; on the other 
hand, such a pressure increase may impose unaccept 
able stresses upon the mechanisms controlled by the 
ram or jack. 
According to the present invention a ram comprises 

a piston member reciprocable within a casing, the pis 
ton member dividing the casing into two chambers one 
of which is connectable to a source of driving fluid 
whereas the other is arranged to be evacuated while the 
piston member is held by a quick-release mechanism. 

The quick-release mechanism may be a mechanical 
bolt arranged to co-operate with the piston member, 
e.g. by engaging a suitable notch on the piston or the 
piston rod. 
The quick-release mechanism may be electromag 

netic and may co-operate with the piston member so 
that cutting off the current to the electromagnet re 
leases the piston member. In such a case the casing may 
be cylindrical and one end of the cylinder may form a 
yoke for the electromagnet while the piston member 
forms the armature. The pressurized fluid acting upon 
the piston member with rectilinear or rotary displace 
ment may be a liquid or a compressed gas. In this case, 
a slowdown of the movement of the piston member due 
to the limitation of the supply lines for the pressure 
fluid is unavoidable. Preferably, therefore, the driving 
fluid is air at atmospheric pressure so that no valves 
have to be provided for the supply of this fluid and the 
cross-sectional areas of the supply lines may approxi 
mate that of the piston member. 

In such an embodiment, the atmosphere constitutes 
an energy accumulator which is practically unlimited 
and whose energy is available to operate the piston 
member when it is released. 
However, if the admission of air from the atmosphere 

is effected toward the piston without loss of pressure 
and if the vacuum is high enough on the opposite side 
of the piston member, the latter will execute a uni 
formly accelerated movement and its speed will be at 
its maximum at the end of the stroke. This drawback 
may be obviated by limiting the cross-sectional area 
through which air is admitted. This limitation may be 
advantageously adjustable, not only at the start of the 
piston movement but also possibly during its stroke, 
and may depend upon the piston of the piston at any 
One moment. 
At the end of the stroke the speed of the piston and 

of the apparatus associated with it is great and the cor 
responding energy must be dissipated to stop the move 
ment except in the case where, in fact, a shock is de 
sired as, for example, in hammers. When impact is to 
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2 
be minimized, it is preferable to brake the movement 
of the piston at the end of the stroke so as to avoid a 
destructive effect by hammering, as by means of a 
dashpot in which air is compressed. The braking effect 
may be obtained by allowing air compressed in the 
dashpot to escape through apertures of small section. 

In certain cases, the compressed air in the dashpot 
may be used for auxiliary functions in the driven de 
vice, for example, in the case of a molding machine for 
plastic sheet material, to perform blowing and ejection 
functions for the shaped product. 
The invention may be carried into practice in various 

ways and several embodiments will now be described 
by way of example with reference to the accompanying 
drawing in which: 

FIG. 1 is a longitudinal section of a first form embodi 
ment of a pneumatic ram according to my invention; 
FIGS. 2 and 3 are cross-sections of two alternate em 

bodiments; and 
FIG. 4 shows the application of a ram to the forming 

of plastic sheet materials by stamping. 
In the embodiment shown in FIG. 1, a cylinder 1 is 

closed at one end by an annular plate 2 which has an 
annular recess containing a winding 3 which is con 
nected to an external current source 21 by leads 4 and 
a switch 22. The central hole in the plate 2 is connected 
by a duct 5 to an electrically operated valve 6 of two 
way type which enables the right-hand chamber of the 
cylinder 1 (as seen in FIG. 1) to be placed in communi 
cation either with the atmosphere, by a duct 7, or with 
a vacuum pump 9 through a duct 8. 
The other end of the cylinder 1 is closed by a base 

member 10 which has a slide bearing 11 and a sealing 
gasket 12 engaging a piston rod 13. The bearing 11 has, 
in addition, a reinforced peripheral portion 23 which 
supports a resilient ring 24 serving to damp the move 
ment of a piston 19 against the base member 10. 
The base member 10 is, like the plate 2, provided 

with an opening which communicates via a duct 14 
with a two-way electrically operated valve 15 which 
permits the left-hand cylinder chamber to communi 
cate either with atmosphere via a duct 16 or with the 
vacuum pump 9 via a duct 17. 
A piston head 18 of mild steel has sealing gaskets 19 

around its periphery and is secured to the piston rod 13 
by a screw 20. In the position shown in FIG. 1, the pis 
ton head 18 is held at the right-hand end of the cylinder 
by the attraction of an electromagnet which is consti 
tuted by the winding 3 and the plate 2, its yoke being 
represented by the winding and the plate whereas its 
armature is formed by the piston. 

It will be assumed that valve 6 has opened the duct 
7 to the atmosphere and that a vacuum has been cre 
ated in the chamber 25 by the pump 9. 
On opening the switch 22 the piston is released and 

the atmospheric pressure acting upon its right-hand 
face moves it to the left. The speed of this movement 
depends upon whether the valve 6 is completely or par 
tially open to the atmosphere. Means-not shown- may 
brake the movement of the rod 13 to the left. At the 
end of its stroke the piston meets the ring 24 which 
damps the force of the impact and stops the movement 
of the piston. 
To return the piston to its original position the valve 

6 opens the duct 8 while the valve 15 places the cham 
ber 25 in communication with the atmosphere. The pis 
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ton resumes its original position in which it is thereafter 
retained by closing the switch 22. 
Mechanical means, e.g. a cam, may return the piston 

to a position adjacent its original position, the attrac 
tion of the electromagnet completing the return move 
ment. 
For the movement of the piston to the right, a slight 

lowering of pressure is generally sufficient. For the 
working stroke to the left the efficiency and speed of 
movement depend upon the vacuum reached. How 
ever, in practice, the vacuum obtained with the usual 
piston pumps will be adequate and a 15-Torr vacuum 
is generally sufficient for most purposes. With such a 
pressure a ram having a cross-sectional area of 150 cm 

10 

and a 20-cm stroke can achieve a speed, at the end of 15 
the stroke, of 10 meters per second. 
The embodiment shown in FIG. 2 is a double-acting 

ram, i.e., one capable of high speeds in both directions. 
The ram has two cylinders 26A and 26B and two piston 
heads 27A and 27B carried by a common rod 28. 
Each piston head is integral with a reduced step 

forming a boss 29A, 29B which is arranged to enter a 
cylindrical cavity 30A, 30B of the common base mem 
ber 31 of the two cylinders. 
The chambers 31A and 36B of the two cylinders, 

which are adjacent the base member or partition 31, 
permanently communicate with the atmosphere 
through respective ports opening into ducts 32A and 
32B provided with adjustable throttles 33A and 33B. 
Similarly, the cavities 30A and 30B are in communica 
tion with the atmosphere via respective ports which 
open into ducts 34A and 34B having adjustable throt 
tles 35A and 35B. 
The chambers 36A and 31B of the cylinders 26A and 
26B may communicate alternately with the vacuum 
pump 9 and with the corresponding atmosphere or vice 
versa, by means of valves 40A and 40B. The valve 
members 37A and 37B thereof each have a channel 
38A or 38B in the shape of a V and their valve casings 
are each provided with one inlet 41A or 41B and two 
outlets 42A, 42B or 43A, 43B. As the chambers 36A 
and 31B are joined to inlets 41A and 41B, the valve 
members permit the communication of these inlets 
with either of their outlets 42A, 43A and 42B, 43B, re 
spectively. The outlets 42A and 42B are connected to 
the vacuum pump 9 and the outlets 43A and 43B are 
open to the atmosphere. 
The outlets are symmetrically arranged in the valve 

casings of the valves 40A, 40B while the valve members 
37A and 37B are similar and are each connected to one 
end of a link 45A or 45B, respectively. The other end 
of each link is pivotally connected to a bar 44 which is 
moved to the right or to the left by two electromagnets 
46A and 46B. The shifting of the bar moves the valve 
members so that the inlet of one valve is placed in com 
munication with the atmosphere while the other is 
under vacuum and vice versa. 
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Finally, the piston rod 28 has two notches 47A and 
47B co-operating alternately with rotatable keys 48A 
and 48B, respectively, controlled by pins 49A and 49B. 

In the position shown in FIG. 2, a vacuum is applied 
to the chamber 36A and atmospheric pressure prevails 
in the other three chambers 36B, 31A, 31B. When the 
pin 49A is brought to the position 49A, the mobile 
structure of the device, that is the assembly integral 
with the piston rod 28, is driven to the left. At the end 

60 

4 
of the movement, air is compressed in the cavity 30B 
and expelled through the throttle 35B, which brakes 
this end of the movement. 
Pin 48B is then raised to its phantom-line position to 

secure the rod 28 in place while the electromagnet 46A 
is excited. In a few seconds, the device is ready to per 
form its run to the right. 
Operation is in this case symmetrical and in both di 

rections the speed of movement of the pistons may be 
the same. 

In the alternative embodiment shown in FIG. 3, the 
ram comprises a casing 50 having a sector-shaped 
cross-section and a blade 51 integral with a shaft 52 
which is movable within the casing 50. A flat 52a in the 
shaft co-operates with a sliding bolt 53, which is recip 
rocable by two electromagnets 54 and 55. Thus the 
shaft can be released at the appropriate moment and 
the shaft 52 can then be aligned with a recess 53' in the 
slider 53 to enable the blade 51 to move. 
As before, an electrically operated valve 56 makes it 

possible to create a vacuum in the chamber 57 while 
atmospheric pressure acts upon the other face of the 
blade through openings 58. 

In the embodiment shown in FIG. 4, the rod 13 of a 
ram comprising the cylinder 1 and the base member 10 
of FIG. 1 is integral with an ancillary piston 60 and an 
extension 61 ending in a resilient bumper 62. 
The piston is movable in a dashpot 63 which passes 

through a floating plate 65 provided with guiding rods 
64 and punches 66 intended for stamping containers 
from thermoplastic sheet material. The dashpot 63 
contains a return spring 67 for the piston 60. On the 
end of the dashpot nearest the cylinder 1 there is a clo 
sure plate 68 which allows free passage of air and 
carries a shock-absorber ring 69, while the opposite 
end of the cylinder is closed and communicates with 
the interior of the punches through channels 70 in the 
plate 65 and an orifice 71 in each of the punches. A pin 
72 sliding against a spring 73 forms the end of each 
punch, air being free to pass around the periphery of 
the pin. 
This device operates as follows: 
When e.g. by means of an electromagnet, the rotating 

key 48 (FIG. 2) which retains the rod 13 is actuated, 
the rod moves downwardly in FIG. 4 and carries with 
it the dashpot and the plate 65 with its guides and 
punches. This joint movement takes place by virtue of 
the spring 67 and the friction between the gasket of the 
piston 60 in the dashpot 63. 
When the punches stamp the sheet of thermoplastic 

material and sink into the shaping dies confronting 
them, the advance of the punches is retarded, and the 
piston 60 moves relative to the dashpot 63 braking by 
air compression the movement of the piston 18 head 18 
(FIG. 1) in the cylinder 1. 
When the punches reach the bottom of the dies, the 

spring 67 is compressed, the bumper 62 touches the 
bottom of the dashpot 63 and compressed air is trapped 
in a well of the dashpot and in the ducts 70, 71. 
At the end of the stamping operation each container 

formed by a punch has been cut from the surrounding 
sheet so that normally each stamped container tends to 
adhere to the punch which formed it and to be carried 

65 away with it in its return movement. However, the compressed air in the dashpot 63, as 
soon as the movement of withdrawal of the punches has 
begun, may expand into the space between each con 
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tainer and its punch, thereby separating the punches 
from the containers and also enabling the punches to 
be retracted freely even as it cools the containers. The 
containers then remain in the dies which are provided 
with ejectors to push them out after complete with 
drawal of the punches and lateral freeing of the dies. 
The embodiment shown in FIG. 1 may be used to 

form containers from heated thermoplastic sheets, by 
means of punches shaping the sheets. It may also be 
used for pick, riveting or perforating hammers, or for 
stamping or cutting presses. 
The embodiment shown in FIG. 2 is suitable for the 

transfer of parts to be machined and also for double 
stampers or punches. 
The embodiment of FIG. 3 is suitable for devices in 

tended to lock screwed members or for twist riveting. 

What I claim as my invention and desire to secure by 
Letters Patent is: 

1. A pneumatic ram comprising: 
a casing provided with a fixed transverse partition; 
a piston member reciprocable within said casing, said 
member being provided with a pair of piston heads 
on opposite sides of said partition forming two 
inner chambers close to said partition and two 
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6 
outer chambers remote from said partition, said 
partition being provided with oppositely facing 
cavities and with restricted passages connecting 
said cavities to the atmosphere; 

a source of vacuum, 
valve means for alternately connecting said outer 
chambers to said source of vacuum and to the at 
mosphere, thereby reciprocating said member be 
tween two limiting positions, said piston heads 
being integral with bosses receivable in said cavi 
ties in respective limiting positions of said member 
to cushion the impact of arresting same; and 

retaining means for releasably arresting said member 
in either of said limiting positions. 

2. A ram as defined in claim 1 wherein said valve 
means is provided with electromagnetic actuating 
eaS. 

3. A ram as defined in claim 1 wherein said passages 
are provided with adjustable throttles. 

4. A ram as defined in claim 1 wherein said retaining 
means comprises an electromagnet. 

5. A ram as defined in claim 1 wherein said source 
generates a vacuum on the order of 15 Torr. 
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