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Wilhelm Schmitt, Goppingen, Germany; vested in
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Application filed October 24, 1940

My invention relates to improvements in
presses such as metal working presses, and more
particularly in presses of the type comprising a
frame, a blank hoider, a slide or ram movable on
the said frame for exerting pressire on a blank
placed on said holder, positive driving mecha-
nism such as a crank or cam for moving said
slide or ram, and a fluid pressure cushioning de-
vice interposed bhetween said positive driving
mechanism and slide. As is known in the art
the objects of such cushioning devices are, first,
to permit the pressure transmitted to the slide
or ram to be varied, and, second, to prevent ex-
cessive pressure to be exerted when the slide or
ram meets an accidental obstruction or the re-
slsiance rises for other reasons. The driving
mechanism is consiructed so as to be capable of
a certain movement relatively to the slide after
the slide has engaged the blank for exerting pres-
sure. This construction acts as a safety device
preventing destruction of the press or Its driving
mechanism by eXcessive pressure. Further it is
valuable in such presses in which the slide re-
mains under pressure for a certain length of time
after it has arrived at the end of its working
stroke. In such presses the operation of the
driving mechanism can not easily be interrupted
exactly In the end position of the slide, and by
providing the cushioning device the driving
mechanism may continue its working stroke after
the slide has arrived at the end of its working
stroke.

One of the objects of the improvements is to
provide a pressure-fluid cushioning device which
may be operated by fluid under comparatively
low pressure such as Is ordinarily at hand in the
work shop, and with this obiect in view my in-
vention consists in associating a pressure increas-
ing device with the said cushloning device which
has a supply of a fluld of compatatively low pres-
sure, and which is adapted to build up high pres-
sure within the cushioning device.

Another object of the improvements Is to pro-
vide a cushioning device in which the fluid is nor-
mally under low pressure, and the said pressure
is immediately increased so far as is needed for
transmitting the power from the driving mecha-
nism to the slide, when the slide engages the
blank.

Another object of the improvements is to pro-
vide & cushioning device in which the fluid pres-
sure Is automatically released when it rises to
an upper limit, and with this object in view my
invention consists in providing a safety valve in
connection with the cushioning device which Is
adapted to be opened by the sald pressure trans-
mitting device, the pressure fluid being preferably
conducted into a storage tank from which it
may be returned into the cushioning device.

In a press In which a plurality of driving mem-
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bers and cushioning devices are associated with
the slide I provide pressure transmitting and
cushioning devices for each driving mmember, all
the cushioning devices being connected with the
same storage tank,

Other objects of the improvements will appear
from the following description.

For the purpose of explaining the invention
an example embodying the same has been shown
in the accompanying drawings in which the same
reference characters have been used in all the
views to indicate corresponding parts. In said
drawings,

Fig. 1 is an elevation showing a press,

Fig. 2 is an elevation partly in section and on
an enlarged scale showing the reciprocating slide
and the cushioning device associated therewith,

Fig. 3 is a rear elevation of the sald sitde, and

Fig. 4 is a top plan view of the slide,

For the purpose of explaining the invention I
shall describe the same as embodied in a press
used for stamping or shaping sheet metal, and
more particularly in the slide forming a part of
the blank holder. But I wish it to be understood
that my invention is not limited to the embodi-

. Mment in the press shown in the drawings, and

30

35

40

50

@
B

a0

that it may be used in presses of sny type. As
is known in the art, the driving mechanism for
the sald slide can not be adjusted with such ac-
curacy that its operating members arrive in the
lower dead center when the slide iz in position
for holding the blank, and the sald driving mech-
anism will be arrested either before or after its
lower dead center. If the driving mechanism is
rigidly connected with the slide or blank holder,
the blank is correctly clamped in position only
when the blank holder is arrested exactly in the
lower dead center of the driving mechanism. I,
however, the blank holder is in position for en-
gaging the blank before or after the driving
mechanism has passed its lower dead center, the
blank is not rigidly held in position and there-
fore it is crumpled during the drawing opera-
tion. Further, the parts of the machine are en-
dangered by excessive pressure. For this pur-
pose cushioning means have been provided in
connection with the blank holder, so that it is
not necessary to throw the driving mechanism
out of operation exaetly in the lower dead center.

Referring now to Fig. 1, the frame of the press
comprises a bed 10, uprights 7! and a head 72.
On the bed 10 & bolster plate 13 ig mounted, and
in guide ways 74 a slide 76 is mounted, which, as
shown, cooperates with a blank holder placed on
the bed or bolster plate for gripping the blank
of sheet metal. The slide 16 is in the form of a
rectangular frame as will be described herein-
after and internally it is provided with guide
ways in which a ram or punch has reciprocating
movement. This ram or punch and the die
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placed on the bolster plate do not form a part of
my invention and therefore I have not illus-
trated the same in the drawings.

The slide 16 is adapted to be reciprocated by
crank mechanism mounted in the head and en-
gaging the slide at four points 19, il, 12 and 13.
The said crank mechanism comprises a motor
11, a belt gearing 18, and gear wheels 79, 80, 81
and 82, two gear wheels 82 being fixed to two
shafts 83. On the said shafts 83 eccentrics 84
are mounted which are operatively connected
with four rods 85 slidable in bearings 86 mounted
on the head 72,

The slide 16 consists of four side members 2, 3,
4 and b cast integral, and the side members 3
and 5 are provided externally with guide mem-
bers 6 and T by means of which the slide is guided
in the uprights 7i. Internally the frame mem-
bers 3 and 5 are provided with guide members 8
and 9 in which the ram is guided.

For transmitting the reciprocating movement
of the erank mechanism to the slide T8 four lig-
uid pressure cushioning members have been pro-
vided which are similar in construction and only
one of which hag been shown in detail in Fig, 2.
Ag shown in the said flzure the sald cushioning
member comprises a cylinder 24 cast integral
with the side member 2 of the slide 76 and a
piston or plunger 19 reciprocating therein. The
sald plunger is formed with a tubular extension
18 which is engaged by a screw-threaded rod
13, the said rod being adjustably fixed in posi-
tion within the tubular extension 18 by means of
nuts 20 and 2i. It will be understood that
four rods 14 are provided which are fixed to the
rods 85. The plunger 19 is formed with a collar
61 forming a shoulder 5%, and within the cylin-
der 24 there is a sleeve 60 which is held in posi-
tion by means of screws (not shown). The lower
end 64 of the plunger is provided with packing
material §5 held in position by means of a ring
28. By the said sleeve 60 and collar 61 the re.
ciprocating movement of the plunger within the
cylinder is limited, the extent of the reciprocat-
ing movement being indicated in Fig. 2 by the
letter a.

To the bottom part of the cylinder 24 located
between the ring 26 and the hottom 26 of the eyl-
inder a suitable liquid under low pressure is sup-
plied through & pipe 27 which {3 connected with
a storage tank 29 fixed to the member 2, a check
valve 28 being provided between the said tank
and the cylinder permitting the flow of the lig-
uid from the said tank to the cylinder and pre-
venting the back flow of the sald liquid.

The cylinder is connected with a device 32 for
building up pressure within the liguid supplied
thereto, and the said device consists of two eyl-
inders 34 and 15 of different diameters cast in-
tegral with each other, and having pistons 36 and
37 reciprocating therein, the said pistons being
rigidly connected with each other by a piston rod
35 formed with a collar 38 adapted to be seated
on the wall 39 of the cylinders 34 and {§ for lim-
iting the downward movement of the pistons.
The bottom part of the cylinder 15 is connected
with the pipe 27 by a branch pipe 30, and the
upper cylinder 84 is connected with a sultable
elastic low pressure fluid supply through & pipe
40, the said pipe Including a reducing valve 41,
a two-way cock 42 and a pressure gage 43, so
that the fluld pressure scting on the piston 36
may be adjusted as desired by means of the re-
duecing valve 4i. While the collar 38 bears on
the wall 39 no pressure is exerted by the piston
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37 on the liquid within the pipes 21, 30 and the
cylinder 24, and therefore there is only low lig-
uid pressure within the sald parts which is equal
to the low pressure within the tank 2%. To the
tank 29 the liquid is supplied through a pipe 57
froem n suitable low pressure liguid supply pro-
vided in the work shop.

The pipe 27 is connected by a pipe 31 with a
safety valve 33 the stem of which is connected by
a pivotally mounted lever 49 and a connecting
rod 48 with an electromagnet 47 which, as shown,
is fixed to the wall of the cylinder 35. The safe-
ty vaive normally closes a pipe 50, 5¢ connected
with the tank 2% and permitting, when open, the
escape of the pressure liquid from the cylinder
24 and the pipe 27 to the tank 29,

To the piston 36 a rod 44 is fixed which carries
an operating member 45 in position for acting on
& switch 46, the said switch being elecirically
connected with a source of electric energy and
the electromagnet 47.

Similar means, viz. the cylinder 24 and its pis-
ton 19, the cylinders 24, 1§ and their pistons 38
and 37, and a safety valve 33 and its electro-
magnet 47 are provided at the right hand side of
the member 2 of the slide in connection with
the part 3 thereof, and the same reference char-
acters have been used to indicate corresponding
parts. However, the controlling switch 45, 48
may be dispensed with, and it has been shown
only in connection with the cylinder 34, I5 and
the pistons 36, 37 shown at the left hand side
of Fig. 2, and the pipe 51 connected with the
safety valve 33 through the branch nipe 59 com-
municates with the same tank 29.

In connection with the rear parts Il andg 12
of the slide rods 14, connecting members I8,
plungers 19 and cylinders 24, and also devices
32 for buiiding up pressure have been provided,
as is shown in Figs. 3 and 4. The said parts are
connected with the pipe 51. 'These devices and
associated parts are alike in strueture at both
sides of the member 4, and the same letters of

- reference have been useq to indicate correspond-

ing parts, so that only one of the sets of devices
heed be described.

The pipe bl is connected with a safety valve §2
which is controlled by one of the electromagnets
471. Further, it is connected by a branch pipe 53
including & check valve 54 and by a pipe 85 to
the cylnders 15 and 24. It appears therefore,

" that at the rear side of the slide shown in Fig.

oo

7

=

3 the cylinder 24, the device 34, 15 for building
up pressure and the safety valve 83 are connected
through the pressure pipe 55 with the check valve
54, and further, the safety valve 13 is connected
through the pressure pipe Bl with the storage
tank Z9 located at the front side of the press.

The storage tank 28 has a supply of a sultable
low pressure liguid such for example as oil, and
its object is to supply any liquid to the pipes 27,
30, 31, 50, 51, B3, and 58 and the cylinders and
valves connected therewith, which may be lost by
leakage or otherwise in the course of the oper-
ation of the press, and further, the said tank is
adapted to take up any liquid which may be pressed
from the cylinders 24 through the pipe 51.

The storage tank 28 and the devices 32 are
provided with safety valves 87 and 58.

The operation of the slide is as follows:

The cylinders 24 are filled with low pressure
liquid from the tank 29 respectively through the
check valves 28, the pipes 27, the check valves 54
and the pipes 51 and 66. Low pressure fliid is
supplied to the cylinders 34 through the supply
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pipes 40. While the slide T6 is in retracted po-
sition and no pressure is exerted thereby on the
blank hoider, the pressure within the cylinders
24 is small, the pistons 36 and 37 being relieved
of the pressure within the cylinders 84 by the col-
lar 38 being seated on the wall 39. The plunger
19 is in the position shown in Fig. 2, in which the
shoulder 59 of the collar 61 engages the sleeve
60. The same conditions are maintained while
the slide descends, and afterwards while 1t is
moved upwardly by the crank mechanism, the
sald slide being positively retracted by the collar
61 engaging the sleeve §0.

At the end of the downward stroke the slide
16 bears on the blank and presses the same on
the blank holder,

'The spindles {4 have been set in the connecting
members (8 so that after engaging the blank
slide T6 continues its downward stroke a slight
digtance of say 1 or 2 millimeters. Thereby pres-
sure is built up within the liquid contained in the
cylinders 24, because the said llguid can not es-
cape into the tank 29 by reason of the check
valves 28 and 54, and the pistons 37 are pressed
downwardly by the fluid pressure within the cyl-
inders 84. While this fluid pressure is small it
is transformed into Ligh pressure within the cyl-
inders 15 when the reaction of the blank holder
on the slide 16 is transmitted through the ligu'd
within the cylinders 24 and to the cylinders 15,
and the collar 38 is raised from its seat on the
wall 39. The pressure within the cylinders 34
is set by means of the reducing valves 4f so that,
considering the diameters of the pistons 36, 37
and 19, the pressure within the cylinders 24 and
on the plungers 19 is equal to the pressure to be
exerted by the rods {4 on the blank. However,
this high pressure is built up only when the slide
16 exerts pressure on the hlank and the plungers
19 are moved downwardly within the cylinders
24, hecause only by such downward movement of
the plungers the pistons 37 and 3€ are elevated
with the collars 38 away from the walls 39.
‘While by the upward movement of the pistons
36 within the cylinders 34 the pressure of the
fluid within the said cylinders and therefore the
pressure built up within the cylinders 24 is slight-
ly increased, yet this inerrase of pressure is prac-
tically small and immaterial, by reason of the

Iarge height of the column of fluid within the ¢yl-

iners 34 and the pipes 49.

While the slide is thus in clamping engage-
ment with the blank the driving mechanisms
and the plungers continue their downward stroke

through a distance of 1 or 2 millimeters and :

thereafter they are arrested, while the ram per-
forms its drawing stroke and is retracted from
the blank., Now the spindles 4 are retracted
and they carry along the plunger 12, which first
engages the sleeve §6 with its collar 61 and there-
after is positively moved upwardly. Thereby the
preseure within the cylinders 24 and 15 falls off
to the low pressure of the liquid within the stor-
age tank 29, the collar 38 engaging the wall 3%
and relievng the pressure of the piston 36 on
the liquid within the cylinders 24,

If in the course of the downward stroke the
slide T8 meets a high resistance, for example by
reason of & tool being accidentally left on the
plank holder or two blanks being placed on the
said hlank holder, the slide 78 is prematurely ar-
rested, and the plungers i2 are forced down-
wardly by the driving mechahism more than 1 or
2 millimeters and so far that by the liguid ex-
pelled from the cylinder 24 the pistons 36 and 37
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are forced upwardly to such an extent that the
part 45 operates the switch 46, Thereby all the
electromagnets 47 are enhergized, and the safety
valves 39 and 52 are opened by means of the rods
48 and the levers 49. Therefore the liguid within
the pipes 27, 30, 31, §1 and 55 and within the cyl-
inders 24 and 15 partly escapes through the pipes
80 and 51, and if is returned into the storage tank
28. The pistons 36 are pressed with the collars
38 on the walls 39, so that the fluid pressure with-
in the cylinders 34 is not transmitted anymore to
the liquid within the pipes 27, 30, 31 and bS.
Therefore, even if the driving mechanism and
the pistons (9 continue their downward move-
ment, the pressure within the said pipes does not
exceed the pressure within the storage tank, and
the liguid is further expelled from the cylinders
24 and into the storage tank. Thus injury to the
driving mechanism or other parts of the press is
avoided.

When the driving mechanism and the spin-
dles 14 are moved upwardly the plungers (9 are
first lifted within the cylinders 24 with the collars
81 inte engagement with the sleeves 60, and dur-
ing such relative upward movement they draw
liquid from the storage tank 29, so that the ¢ylin-
ders 24 and 15 are again filled with low pressure
liquid. In the meantime the safety valves 33, 52
remain in open position, and therefore also below
the plungers 19 there is the low pressure within
the storage tank 29. Finally the switch 46 is
opened by hand, and the safety valves 33 and 52
are closed.

Ag apbears from the above description, all the
electromagnets 471 are controlled by the same
switch 48, and therefore all the safety valves are
simultaneously opened for permitting the liquid
to escape from the cylinders 24 and relieving the
pressure of the said liguid. The pressure trans-
mitting devices 32 are charged with pressure fluid
through the pipes 40, and the liquid is supplied
to the plungers 19 and 37 at the points 11 and 12
through the pipe 51 and the check valves 54.

For each pressure transmitting device 32 a sep-
arate supply 40 for low pressure fluid and reduc-
ing valve 41 are provided, and therefore the pres-
sure acting on the pistons 36 may be independ-
ently regulated according to the pressure needed
ateach point 10, i1, 12 or 13.

From the foregoing description it will be un-
derstood that the cushioning device for the slide
is simple in construction and reliable in opera-
tion, and that it may be operated with pressure
fluid which will be found in gny work shop.
When the press is installed in & work shop it is
only necessary to connect the storage tank 29 to
a suitable low pressure liquid supply and the
pressure transmitting devices 32 to a suitable air
pressure supply. Thereafter the operation of the
cushioning device is automatic and after the
safety valves 33, 52 have once been opened the
liquid is automatically supplied to the cushioning
devices. The cushioning device ig also con-
structed so as to provide & safety device by means
of which the liquid pressure within the cylinders
24 is immediately relieved whenever the slide
meets an excessive resistance, Thus injury to
the slide and its driving mechanism is avoided.

While in describing the invention reference
has been made to & blank holder for sheet metal
blanks I wish it to be understood that my inven-
tion is not limited to such uge, and that my im-
broved cushioning system may be used in presses
or machine tools of any type.

WILHELM SCHMITT.



