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Presses are already known, in particular rivet-
ing presses, in which & movable head carrying
the riveting tool, is actuated by means of a fluid
on which two pistons are successively operated;
an approach piston of low power and s working
piston of high power.

One object -of the present invention is to re-
duce to a minimum the losses of energy of the
driving medium used in carrying out the work.
. A further object is the production of a press
which takes care automatically and without con-
trol, that the work is executed with pressures of

increasing values regardless whether the driving

force is increased or not.

Still a further object is to produce a portable
press of light weight and reduced size.

Riveting presses according to the present in-
vention are illustrated by way of example in the
accompanying drawings, in which:

Fig. 1 is a diagram showing the development
of the different forces in a riveting press.

Figure 2 is an axial section of the assembly of
a press according to the invention.

Figure 3 is a section along the line 3—3 of
Figure 2.

Figure 4 is a transverse section along the line
. 4—4 of Figure 3.

Figures 5 to 7 are axial sections showing the
successive positions of the members of the said
press during a riveting operation.

Figure 8 is a diagram representing the work
done by the press above mentioned.

Figure 9 is a partial axial section of a press
according to a modification of Figure 2.

Figures 10 and 11 are two partial axial sec-
tions showing successive positions of members of
the said press.

Figure 12 is a partial axial section of another
press according to the invention,

Figures 13 and 14 are two partial axial sec-
tions showing successive positions of members
of the same press.

In a riveting press the riveting operation is
carried out in two phases (Fig. 1):
phase corresponding to the path a of the tool or
and a working phase corre-
sponding to the path of the said snap head die I,
i. e, to the setting of the rivet 2.

The approach stroke a of the snap head die I
is effected by a low driving force p so that the
corresponding work pxa is represented by the
area OABC.

The working stroke ¢ of the spare head l can
be accomplished by the development of a driving

an approach

(ClL. 60—54.5)
_force P which grows in proportion to-the ad-

vancement of the working stroke %.

However, in the actually known riveting
presses, the pressure per square inch applied to
the spare head remains’ substantially constant
during the entire working stroke, whereby it be-
comes necessary to develop a driving force which
in the beginning of the working stroke consider-
ably exceeds the necessary force. The result is
a considerable loss of energy. ‘The driving force
spent in the working stroke of the known de-
vices is represented by the area CDEF, whereas
the useful working stroke only requires the de-
velopment of a force corresponding substantially
to the force of resistance represented by the area
LBHEF.

The processes according to the present inven-
tion renders it possible to develop pressure forces
which grow progressively and relative to the
advancement of the work, so that the diagram
of the pressure forces is assimilated to that of the
useful work and the loss of energy in the execu-
tion of the work is considerably reduced.

The riveting press shown in Figures 2-7 com-
prises the following principal members:— g
riveting tool | integral with a moveable working
head 3, a transmission cylinder 4, an approach
piston B, a working piston 6, a control member
such as a distributor T for the operating fluid.

The movable head 3 is slidably mounted in a

_cylinder receiver 8, which is screwed on an ex-

tension 9 of the bottom 8§ of the transmission
cylinder 4.

The said movable head 3 iIs provided with &
shoulder {0 which forins a piston and one of the
faces 3! of which receives a packed joint {i en-
suring.a fluid-tight seal in one direction between
said movable head and its cylinder 8. The other
face 32 of the said piston serves as an abutment
for a spring {2 which, bearing on a shoulder 13
of the cylinder 8, constantly urges the movable
head 3 in the direction of its return stroke fi.-

Finally the movable head 3 presents an axial
cavity 14 of diameter D3,

The transmission cylinder 4 receives the ap-
proach piston 5 which is constituted by a cylin-
drical body with sliding surfaces 5! 52 and a fluid
tight joint {5! 152, .

T denotes a distribution valve for a pressure
fluid, such as compressed air. The valve T per-
mits the compressed air, which may be delivered
by a reservoir of any known type (not shown)
to enter through an inlet duct 40, one end of a
duct 41. The other end of the duct 4! terminates
at a point close to the face 16! of the approach
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piston, which face thus receives the pressure of
the compressed air, while the other face 162 of
the said approach piston 5 is in contact with
the transmission liquid; the said liquid is con-
tained in a chamber 17T formed by an ex-
tension {71! of the principal cylincer 4 and by
the axial space {72 provided in the extension 9%
of the bottom of the cylinder 9. The extension
IT! thus acts to-supply the feed.

The working piston 6 comprises a plurality of -

elements each one of which plays a predeter-
mined part in the operation: a driving piston 6!
with a fluid tight joint (8 is slidably mounted in
the approach piston 5 which forms a cylinder for
this purpose; the said piston 6! directly receives
the pressure of the operating fluid through the
duct 19; the working piston proper 62 of diameter
D¢ which is less than D3, slides in a cylinder 20
centered in the chamber 11 containing the trans-
mission liquid; a rod 63 forming a plunger piston
of diameter df less than D# connects the piston
6! to the working piston proper 62. The said rod
63 passes through two joints 2{, 22 one of the
joints 21 bheing provided in the bottom 8 of the
principal cylinder 4 and the other joint 22 being
provided in the face 162 of the approach piston 5.

A spiral spring 23 bearing on the inside part
of the face 162 of the approach piston 5 con-
stantly urges the working piston 6 in the direc-
tion f! of its return stroke. . ,

The chamber IT containing the transmission

liquid comprises a partition 24 which divides the

said chamber IT into two parts {1* 1712, an up-
stream part {71! constituting the transmission
chamber proper and a downstream part (72 rela-
tive.to the flow of the liquid during the working
stroke of the members of the press. The down-
stream part 112 forms a single working chamber
of uniform cross-section interposed between. the
transmission chamber IT! and the cylinder re-
ceiver 8. ‘

" The partition 24 comprises an orifice 25 con-

trolled by a valve 26 of which the spring 27 con-
stantly urges the said valve against the orifice 25.

Further the front part 17! of the chamber 7
communicates permanently through ports 28! 282
with an 2auxiliary chamber 28 limited by a cylin-
drical body 29, in which moves a piston 30 which
is constantly urged in the direction f2 by a
spring 31.

At the end of the stroke in'the direcivion f2
the piston 30 comes to abut on the valve spindle

.26 which then puts the two parts {71 {12 of the

chamber {7 in communication with each other.

An annular space 32 is provided between the
inside wall of the chamber {7 and the cylinder
20 of the working piston proper 62. This annular
space 32 which also surrounds the spindle 63 at
its exit from the joint 21 communicates with the
front feed chamber 17! through the orifice pro-
vided with valves 26. '

Ports 33, 34 put the annular space 32 in com-
munication with the inside of the cylinder 20
of the working piston 632,

The distributor T is essentially characterized
by a balanced slide valve 7! which slides in a

casing 35 and which is actuated externally by

~ means of a lever 36. The said slide valve 1! con-

70

({]

trols the ports 31, 38, 39, 391. The ports 39 and

39! are put into communication successively with’

an inlet air duct 40. A duct &1 puts the ports 39
into communication with the face 16! of the ap-
proach piston 5, & connecting duct 42 making the
face I8! of the working piston 6! communicate
with the ports 39! in the direction 3,

2,173,583

When the lever 36 is depressed the valve T!
slides in the direction of the arrow f4 In this
way the valve T! opens the orifices 39 so that the
compressed air can pass from the inlst duct 40
through the port 37 to the channel 41, which ter-
minates in the bottom of cylinder 4 (Fig. 4).
The compressed air conducted into this cylinder
acts upon the face 16* of the approach piston 5 to
move it in the direction f6.

The valve 1! continuing its course in the direc-
tion f# finally opens the orifices 39! (Fig. 3),
so that the compressed air can stream into the
channels 42 and 44 and from there in the direc-
tion 3 through the tube 46 onto the face 18! of
the working piston 6.

It will be understood that in this construction
the distributor T constitutes the equivalent of a
driving device in so far as this distributor con-
trols the action of the pressure fluid on the ap-
proach piston 5 and on the working piston 6.

Finally, the said press is completed by a handle
43 of which an axial hole 44 extends the duct

10

13

42 for the admission of compressed air to the pis- .

ton 6!; the said handle 43 also permits adjust-
ment of the initial position of the approach pis-
ton § due to a screw threaded part 45 in which
is screwed a screw threaded extension 46 of the
said approach piston 5.

This press operates in the following manner:

(a) Approach stroke.~—Compressed air is ad-
mitted on to the face 16! of the approach piston

5, thereby producing a displacement of the said ‘

piston § in the direction 6 (Figures 2 and 5).

The approach piston 5 drives the transmission
liquid which then flows through the orifices or
ports 25, 33 and displaces the movahle head 3 in
the direction f¢. .

During the said displacement of the approach
piston 5, the pressure of the transmission liquid
increases, thereby raising the piston 30, The
valve 26 is thus freed so that at the end of the

stroke of the approach piston 5, after the pres- .

sures on both sides of the orifices 25 have been
stabilized the said valve 26 becomes reclosed
under the action of its spring 271.

When the approach piston 5 is at the end of
its stroke, the movable head 3 becomes displaced
by the amount (¢) (approach stroke; Fig. 5).

(b) Working stroke.—Compressed air continues
to be admitted on the piston 6%, the said air no
longer driving the approach piston 5, which has
arrived at the end of its stroke but displacing the
piston 6! in the direction f5 (Figures 5 and 6).

At the beginning of the stroke of the said pis-

ton 6!, the working piston 62 closes the ports 33
and slides in its cylinder 20 thereby driving the
transmission liquid into the cylinder 8 of the
movable head 3 which thus becomes displaced
during the first part of the working stroke by a

further amount #! (Figure 6) corresponding to
the beginning of the riveting . operation
(Figure 8). - :

During the first part of the working stroke,

-piston 62 closes the ports 33 in the cylinder 20

and then creates a depression in its rear and
simultaneously in the annular space 32 and
chamber 1. Consequently the valve 26 opens
under the pressure of the liquid in chamber 72,
whereby the depression which tends to develop
at the right side of piston 62, is compensated.

The communication between the chamber 7
and the chamber (7! is ensured during the re-
turn stroke by the action of spring 31 lifting
valve 26 from its. seat.

50
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The working piston 62, 63 has a stroke greater 7§
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than the length of the working cylinder 20. "As
soon as the working piston 62 leaves its cylinder
20 (Figure 6), the displacement of the movable
head 3 is no longer ensured by the said piston
63, but by the rod 63 of the said piston which then
forms a working plunger piston. At this in-
stant the pressures between the annular space 32
and the cylinder 8 of the movable head 3 become
stabilized so. that the pressure in this annular
space 32 increases, thereby causing closure of
the valve 26 (Figure 6) assisted by its spring 21. .
The transmission liquid then becomes totally
enclosed in the working chamber formed by the
. chamber 172 and the cylinder 8; consequently the
18 movable head 3 becomes displaced by an amount

t? under the action of the pressure due to the

penetration of the rod 63 forming the plunger

piston in the working chamber 172. The displace-
ment 2 of the movable head corresponds to the
20 termination of the riveting operationv (Figures |

7 and 8).

Since the section of the rod 63 is smaller than
that of the piston 62 the force which acts on the
movable head 3 during the portion of the stroke

88 12 is greater than the force which acts on the
said movable head 3 durmg the portion of the
stroke £,

It has been specified that the diameter Df of
the working piston 62 is smaller than the diameter

30 D3 of the cylinder 8. During the first part of the
working stroke the large section 62 of the work-
ing piston 6 becomes displaced in the working
cylinder 20 forming a joint with it, while during
the second part of the working stroke, the smaller
section 63 of the working piston 6§ moves freely in
the working cylinder 20 and in the chamber 14
of the movable head 3, thereby producing the
high pressure necessary towards the end of the
working operation.

To sum up, the working piston which after the
action of the approach: piston 5 operates on the
transmission liquid in order to create the work-
ing pressure, operates successively through sev-
eral sections of different magnitudes, to each one
of which there corresponds a different working-
pressure.

According to the invention a process is there-
fore put into operation for the working of a metal
under the action of a driving force such as the
pressure of compressed air and of ‘'a liquid oper-
ating at constant volume, which process is char-
acterised by the feature that a force of constant
pressure is developed in ordér to ensure the ap-
proach of a working tool.and then forces are de-

- veloped with. successive : pressures of different
values during the working operation. This per-
mits the pressure force diagram and the useful
working diagram of the metal to be rendered as -
identical as possible and consequently permits -
the loss of energy in the execution of the work-
_ing operation to be reduced to the minimum.

* In order to return all parts of the device to
their inoperative positions the lever 38 of the
distributor 7 is released, whereupon the valve T!
connects the ducts 41 and 42 (Fig. 3) with the
atmosphere through duct 88, and the action of -
the compressed driving medium on the approach
piston § (face 16!) and the working piston 6
~ (face 18!) ceases. The working piston § is re-
70 turned in a direction opposite to f6 by means
of its return spring 23. The working head which
is no longer subject to the force of the driving
liquid returns in the direction ! by means
of its return spring 12 and presses the liquid
contained in chamber 14 towarcs chamber 112

10

ing chamber 1712 (Figure 11).

s

‘and l'P whereby the approach piston 5 is re-

turned into its inoperative position in a direction
opposite to f5.° The communication between the:
chambers {72 and 17! is secured by the valve 26
which is kept open by the bottom of the regulat-
ing piston 30. . The return spring 3! of the piston
30 exerts & pressure in the direction f3 superior
to that of the return spring 271 of valve 26,

In particular Figure 8 shows that the increase .
in the work obtained with respect to a press that jg
comprises only two operating phases a and %, is
equal to the area GDIH.

_ In the above example, the said method has been -
applied in particular to the crushing of a rivet 2

joining two plates, the successive pressure forces

having increasing  values during the working

operation. Various modifications may be intro-

duced into the riveting press above described by
way of example without thereby departing from

the scope of the invention.

In particular in the press shown in Flgures 9-11,
the two different sections 62, 63 of the working
piston 8 are connected to one another through a
part 64 -of very small diameter e. In this way in
the first part ! of the working stroke ¢, the liquid
is conducted from the feed chamber 17! behind
the section 62 of large diameter D? of the working
piston (Figure 10). .

The liquid from chamber | 1 passes freely in
the annular space left between the thin portion 30
6* of the piston rod and the package joint 21,
as long as the part 6 of the piston rod with the
diameter d% does not engage said joint 21.

In this way a constant filling of the liquid be-
hind the said section 62 is ensured. »

Moreover, during the‘second part of the work-
ing stroke, the section 63 of small diameter of the
working piston 8 engages exactly in the joint 21
separating the feed chamber ITt from the work-

15

35

40

Before the working stroke ¢, the ports 33, 34 dis-
charge on both sides of the large section 62 of
the working piston (Figure 9). Communication
between the feed chamber {71! and the movable
head 3, is thus ensured, the said head 3 then
executing its approach stroke only under the ac-
tion of the approach piston 8§.

Moreover, this arrangement permits the liquid

45

.to return to the feed chamber T! after the

working stroke. -

To sum up, a working stroke is obtained as
previously, comprising two phases £! {2; the phase
22 during which the working head receives an in-
creased force-corresponds to the termlnation of
the riveting operation.

The press shown in Figures 12—14 is simllar
to those previously described with respect to the
principal cylinder 4, the approach piston 8, the
working piston § and the distribution members
(not shown).'

On the other ha.nd th!s press differs from the
presses above described in the arrangement of the
movable head 3 and the working chamber {13 as
well as in the method of operation of the approach
piston § on the movable head 3.

The working chamber {72 comprisés two parts
174 118 of the same diameter connected by a
wider part (73,

A'by-pass 47 puts the said wider part {13 of the
working chamber (72 into communication with
the cylinder 8 at a part of the said cylinder situ-
ated at the rear of the maximum stroke of the
movable head.

This press operates in the followlng ‘manner: .

The approach stroke @ is obtained as pre- 75
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viously described, the approach piston § driving
the transmission liquid towards the movable
head 3.

As soon as this approach stroke a is completed,
the working piston 62 penetrates into the first
part 174 of the working chamber 172 (Figure 13)
and increases the pressure of the transmission
liquid in the said chamber, this pressure being
transmitted equally to the two faces 3! 32 of the

‘movable head 3 due to the by-pass 41.

The movable head 3 then becomes displaced
with a force which arises from the difference
between the pressure forces on its face 3! of di-
ameter D! and on its face 32 of annular section
width D—d1. :

If p denotes the pressure per unit area, the
resultant force f on the movable head 3 is equal
to: .

f= xD? *D?  =xdg?
= - &
or
2
f ‘l’(: 1 p

When the working piston 62 passes the part
113 of the working chamber (Figure 14) the rear
part of the cylinder 8 is put into communication
with the part [T¢ of the working chamber (12
through the by-pass 41. Consequently the pres-
sure on the face 32 of the movable head decreases
suddenly and returns to the low va,lue given by
the approach piston 5.

The value of this residual pressure of the face -

32.0n the movable head, can be neglected so that
the sald movable head is displaced with a force
corresponding to the action of the pressure over
the whole of the surface of diameter D or:

F———X

The movable head 3 thus constitutes a differ-
ential piston, the opposite faces of which are in

communication with the working chamber 173,.

the larger face 3! communicating directly with
the said chamber IT13, while the smaller face 32

communicates with the said chamber (13 by.

means of & by-pass 41 which discharges into a
region 113 of the said working chamber separated
from the movable head 3 and subjected to low
pressure after a certain movement of the work-
ing piston 63. Consequently during the first part
of the working operation, the pressure produced
by the working piston 62 acts in a differential
manner on the movable head 3, the displacement
of the said movable head being then ensured
only by the reduced working section of the said
head 3, while during the second part of the work-
ing operation the pressure produced by the work-
ing piston 62 operates on the whole section of
the movable head 3.

In this way a force f is first produced corre-
sponding to the first working phase ¢!, and then
an increase force F' is produced corresponding to
the ccmpletion of the said working operation.

In other words during the working operation
the movable head 3 presents different working
sections D! d! upon which the pressure of the
liquid is exerted, this difference of working sec-

tion permitting forces of different pressures to be

obtained during the working operation.
Moreover, the working piston € forms a slide
valve distributor and controls the by-pass 47
which makes communication between the small-
er face 32 of the movable head 3 and the part of

2,178,588

the working chamber (1?2 which is subjected to
low pressure at the second phase of the working
operation.

Having now described my invention, what I
claim as new and desire to secure by Letters Pat-
ent Is:

1. In a press for riveting and similar appli-

‘cations, a transmission cylinder, a chamber con-

taining a transmission liquid and in communi-
cation with said transmission cylinder, an ap-
proach piston slidably mounted in said transmis-
sion cylinder to exert a pressure on the liquid in
said transmission chamber, a single working cyl-
inder in communication with said transmission
chamber, a working piston arranged for sliding
displacement in said working cylinder and hav-
ing a stroke greater than the length of the latter,
said working piston having a plurality of work-
ing sections of different diameter to exert pres-
sures of different values on the transmission liq-
uid, the smallest section of said working piston
defining an annular space between itself and the
working cylinder, means for placing said annu-
lar space in communication with said transmis-
sion chamber, a driving device to actuate suc-
cessively the approach piston and the working
piston, control means for said driving device to
control the successive actuation of the approach

10

15

20

25

piston and the working piston, a eylinder receiver *

connected with said working chamber, and a
movable working head displaceably arranged in
sald cylinder receiver and subject to the action
of the transmission liquid.

30

2. In a press for riveting and similar applica- -

tions, & transmission cylinder, a chamber con-
taining a transmission liquid and in communica-

-tion with said transmission cylinder, an approach
 piston sli’dal;ly mounted in said transmission cyl-

inder to exert a pressure on the liquid in said
transmission chamber, a single working cylinder
in communication with said transmission cham-
ber, a working piston arranged for sliding dis-
placement in said working cylinder and having
a stroke greater than the length of the latter, said
working piston comprising two working sections
of different diameter, the larger section being
arranged at the forward end of said working
piston and the smaller section following said
larger section, said larger section being adapted
upon displacement of the working piston toward

. the cylinder receiver first to form a packed joint

in the working cylinder so as to develop low pres-
sures and thereafter to become ineffective upon
moving out of said working cylinder, a driving
device to actuate successively the approach pis-
ton and the working piston, control means for
said driving device to control the successive actu-
ation of the approach piston and the working
piston, a cylinder receiver connected to the work-
ing cylinder and in alignment therewith for re-
ceiving said-working piston, and a working head
displaceably arranged in said cylinder receiver

and subject to the action of the transmission lig-

uid. -

3. In & press for riveting and similar applica-
tions, a chamber containing a constant volume of
transmission liquid, a partition with a passage

- orifice dividing said transmission chamber into

two parts, an upstream part and a downstream
part, the latter forming a single working cham-

ber, a valve controlling said passage orifice and -

opening towards said down stream part of the

transmission chamber, a transmission cylinder

connected to the upstream part of the transmis-
sion . chamber, an approach piston  slidably
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mounted in said transmission cylinder to exert
a pressure on the transmission liquid, a single
working cylinder mounted in'the downstream
part of the transmission chamber and in com-
munication .therewith, a working piston slidably
mounted in the working cylinder and having a
stroke exceeding the length of the latter, said
working piston comprising two sections of differ-

‘ent diameters, the section of larger diameter con-

trolling the communication between the working
cylinder and the downstream part of the trans-
mission chamber, and the section of smaller di-

. meter producing an increased pressure in the

15

36

40

‘downstream part of the transmission chamber

and closing said valve, when the larger section
during displacement of the working . piston be-
comes ineffective upon moving out of the working
cylinder, a driving device to actuate suceessively
the approach piston and the working piston, con-
trol means for said driving device to control the
successive actuation of the -approach -piston and
the working piston, a cylinder receiver connected
with said working chamber, and a working head
displaceably arranged in said -cylinder receiver
and subject to the actlon of the transmission
liquid.

4. In a press for riveting and simuar applica- .

tions, a chamber containing a constant volume
of transmission liquid, a partition with a pas-
sage orifice dividing said’ transmission chamber
into two parts, an upstream part and & down-
stream part, the latter forming a single working

chamber, a valve controlling said passage orifice

and opening, towards said downstream part of
the transmission chamber, a transmission cylin-
der connected to the upstream part of the trans-
mission chamber, an approach piston slidably
mounted in said transmission cylinder to exert a

pressure on the transmission Iiquid, a single work- -

ing cylinder mounted-in the downstream part of
the transmission chamber and in communication
therewith, a working piston slidably mounted in
the working cylinder and having two sections of
different diameters, the section of larger diam-
eter controlling the communication between the
working cylinder and the downstream part of

the transmission chamber, and the section of-

smaller diameter defining an annular space be-
tween itself and the working cylinder, means for

-placing said annular space in communication
‘with said transmission chamber, a driving device

to actuate successively the approach piston and
the working piston, control means for said driv-
ing device to control the successive actuation of
the approach piston and the working piston, a
cylinder receiver connected with said working
chamber and a working head displaceably .ar-
ranged in said cylinder receiver and subject to
the action of the transmission Hquid.

5. In a press for riveting and similar applica-
tions a chamber containing a constant volume of -

transmission liquid, a partition with a passage

orifice dividing said transmission chamber into
two parts, an upstream part and a downstream
part, the latter forming a single working cham-
ber, a valve controlling said passage orifice and
opening towards said downstream part of the-
transmission chamber, abutment means control-

" ling the position of the valve and controlled by the

. B

liquid in the upstream part of the transmission
chamber, a transmission cylinder connected to the
upstream part of the transmission chamber, an

_approach piston slidably mounted in said trans-
mission cylinder to.exert a pressure on the trans-

mission liquid, 2 single working cylinder mounted
in the downstream part of said transmission
chamber and in communication therewith, a
working piston slidably mounted in the workmg

cylinder; said working piston comprising two sec-:

tions of different diameters, the section of larger
-diameter controlling the communication between
the working cylinder and the downstream part of
the transmission chamber and the section of
smaller diameter producing an increased pres-
sure in the downstream part of the transmission
chamber and closing said valve, when the larger
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section during displacement of the working piston .

has become ineﬁectivq upon moving out of the
working cylinder, a driving device to actuate suc-

cessively the approach piston and the working

piston, control means for said driving device to
control the successive actuation: of the ‘approach
piston and the working piston, & cylinder receiver
connected with the working chamber, and a work-
ing head displaceably arranged in said cylinder
receiver and subject to the action of the trans-
mission Hquid.

6. In a press t‘or nvetmg and similar applica-
‘tions, a chamber containing a constant volume of
~ transmission liquid, a partition with a passage
orifice dividing said transmission chamber into
itwo parts, an upstream part and 'a downstream
part, the latter: forming a single working cham-
ber, a valve controlling. said passage orifice and
opening towards said downstream part of the
transmission chamber, a control cylinder con-
nected to the upstream part of the transmission
chamber, a control-piston slidably mounted in said
_control cylinder and arranged to abut against said
“valve, a spring urging said control piston against
said valve in order to open the latter, a transmis-
- sion cylinder connected to the upstream part of
the transmission chamber, an approach piston
slidably mounted in said transmission'cylinder to
exert a pressure -on the transmission liquid, a
single working cylinder mounted in the down-
stream part of the transmission chamber and in
communication therewith, a working piston slid-
ably mounted in the working cylinder, said work-
ing piston comprising two sections of different
diametérs, the section of larger diameter con-
trolling the communication between the working

. cylinder and the downstream part of the trans-

mission chamber and the section of smaller diam-
eter producing an increased pressure in the down-
stream part of the transmission chamber and

‘closir.z said valve when the larger section during.

displacement of the working piston -has become
ineffective upon moving out of the working cylin-
der, a driving device to actuate successively.the
approach piston and the working piston, control
means for said driving device to control the suc-
cessive actuation of the approach piston and the
werking piston, a cylinder receiver connected with
the working chamber, and a working head dis-
. blaceably arranged in said cylihder receiver and
subject to the action of the transmission lquid. -
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