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) The present mventnon relates ‘to »presses, and moxe
partlcularly to a toggle’ lever arr ment permitting ar-
Testing of a miovable member dctitated by a drive mem-
ber through a toggle lever_arrangement while the drive
‘member continues its i ement.

In the known operatmg arrange 'ents for stampmo
presses it has not been poss1b1e to bnng a movable mem-
‘ber dperatéd by a togn’e €Ver sYs .comp ete st'md-
still while the dr1v1ng means connected ‘thefeto contmue
lo move. For certain press, operatlons, however, it is
‘highly desirable to ‘hold a movable mem B -ai
‘position teniporarily imm In a stampmg ‘press,
for inistance, the holding ‘fii mb rjwhlch clamps down a
blank should be at a complete ‘standstill before the die
aftached to the plafigér - $ out ‘the stampmg step
proper. For moldmg ; rrestin

member and the toggle lever sy em ‘opera

2 2, holdmg
miember, permitting furthie movemetit of the drive mem-

ber after the holdmg membér is arrésted in ‘Operative 40

posmon

It is a further object of the
vide in a press a resilier
member and a holdmg' ember Wthh revents damage
to the machine i in the event that s
able ‘member i is blocked by, excessxvely 1

It is a still further ob;ect of_v the 'pr
provrde in a press a connect ]
ber and a holdinig member y
drive member to the ‘holdifig member as long, as both of
these members move, but resiliently yields ‘wh eni ‘fiirther

L ihg 1 i ,. Dermitting
n _' after over-
rldmg the resilient action of the connect g means without
any further resistance by the connécting S
1t is also an object ‘of the prése'nt mventlon to provrde
a stamping press in which a holdlng ‘fember and a
plunger member are driven frof the sime' drive mieans
and are connected to each other by’ resrhently yielding
connecting means . permitting the ‘pliinger to dontinue its
workmg stroke after. the holding memmber has béen ar-
rested in operative posmon : }

With these objects in view the present mventlon mamly
consists in a movable holdmg :member, reciprocably
mounted in the frame of a stampmg press; a lever system
including toggle levers connectmg the movable holdmg
membér with a drlve member, and resﬁlently y1eldmg
connecting means arranged between the toggle Tever sys-
tem and the drive ‘member .

The resiliently yleldmg connectmg ‘means may be. 2
piston slidably mounted in a cylinder, urged in ‘a direction
transversal to the moveénient of the drive ‘memiber by the
force of a $pring or by an operative préssivized ligiid in
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‘the cylinder. In the event that the drive of the press is
hyc.rauhcally operated; the operating liquid in the cyl-
inder is the same as used for the drive- member.

Preferably the axis of the cylinder ‘of the connectmg
means is arranged normal to the direction of movement
of the drive member whereby a rlgrd connection is formed
in a direction of movement of the drive metiiber, and the
resiliently yielding connecfion is' formed for movemént
of the lever system normal to the d1rectron of movement
of the drive fnember.

‘A press according to the present 1nvent10n may be
driven by means of a crank shaft or by means of hydrau-
lically operated cylinder and piston means. In either
case the drive member preferably performs a straight
movement in the same direction as, or in opp051te direc-
tion to the movement of a movable member connected
10 the drive member by lever systems.

Several lever systems and resilient connecting means
are provided for large presses exerting high pressure, and
such lever systems are preferably. arranged symnietrically
to .the drive member.

In a stamping press a movabié member may be par-
ticularly advantageously émployed as a holding member
for blanks, while the plungér membér may constitute the
drive member. The driving means which may be a
crank shaft rotated by a-motor, and the plunger may be
arranged on the same side or on opposxte sides- of the
plane constituted by the surface of the press table.

The novel features which are cofisideréd as ¢harac-
teristic for the invention are set forth in. particular in
the appended claims. The invention itself, however, both
as 10 its construction and its method of operation, together
with additional objects and advantages théreof, will be
best understood from the followmg description. of spec1ﬁc
embodiments when read in connection with the accom-
panying drawmgs in which:

Fig. 1 is a sectional view of a stampmg press provided
with a.hydraulically operated drive member on the line
I—1 of Flg 3;

Fig. 2 is a sectional view on line 2——2 in Fig, 3, the
toggle lever system illustrafed in Flg 1 belng omitted;

- 'Fig. 3 is a ¢ross-sectional view on line.3—3 of Fro 2;

Fig. 4 is a sectional view on line 4—24 of Fig. 3;

Fig. 5 is an énlarged partly sectiohal view of dm op-
erating’ arrangement as shown in Fig. 1;

Fig. 6 i§-a view of the opérating arrangement shown in
Fig. 5 in @nother posmon

- Fig. 7 is a sectional view of a detaﬂ on lme 7—-7 of
Flg 5;

Fig. 8 is a sectional view of a: stampmg press driven
by a rotatmg crank shaft oii line 88 in Fig. 10;

Fig. 9'is a sectional viéw of an enlarged detall taken
on line 9—9 in Fig. 10; ~ ¢

Fig. 10 is a cross-secticrial vrew taken on hne 10—-——10
in Fig. 8;

Fip, ll isa partly sectlonal view of an enlaroed detall
of Fig. 8

Fig. 12 is a view similar to Fig. 11 showing a dlffer-
ent-position of the operatrng arrangement;. and
Fig. 13.is a sectional view of an enlarged detall on
Tine 13—13 of Fip. 11.

Referung now to the drawmgs Fxgs 1 to 4 show a

shown in Fig. 1. Behmd the holdmg member 3a plu er
member 53 is mounted in the supporung frame 1 shdably
along gurdng means 54, The plunger member of the
press is hydrauhcally drrven, and the operating liquid
i§ supphed to the ¢hambers 4 or 5 of the drive niember
6, which in the embodiment shoWn in Flg 2-i§ a ‘cylinder
réciprocably movable oni a stationaty piston 7. A giiding
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rod 8, carrying the piston 7, passes through openings
at the ends of the cylinder 6 and is secured on one end
thereof to the upper part of the supporting frame of the
machine, and on the other end to a transversely extending
bar 131 which is a part of the press body. The guiding
rod 8 is secured on both ends thereof to the supporting
frame by means of nuts 9.

The drive member, or drive cylinder 6 is provided with
transversal ribs 601, 602 and 603, clcarly shown in Fig. 4,
which are connected by longitudinally extending ribs 604.
The transversal ribs 601, 602 and 603 engaging guiding
members 10 which are secured to the supporting frame
of the machine can be best seen from Figs. 3 and 4. The
transversal rib 601 is provided with forked projecting
portions 695 extending substantially normal to the direc-
tion of movement of the drive cylinder in a transversal
plane. The transversal rib 691 is provided with bores
606 in the forked portions thereof which constitute cyl-
inders in which pistons 20 are reciprocably movably
mounted. The axes of these cylinders 6086 arc parallel
to each other and extend in a transversal plane normal
to the main axis of the machine and to the direction
of movement of the drive member. The cylinders 606
are arranged in two pairs having aligned axes, the axis
of each aligned pair being parallel to the axis of the
other aligned pair and extending normal to a plane of
symmetry passing through the drive member from the
front to the rear of the machine.

Each of the four pistons 20 is connected to the hold-
ing member 3 by a lever system, the four lever systems
being symmetrically arranged, and exactly alike.

Each of these four lever systems comprises a lever
18, pivoted to one of the pistons 20 and actoating a set
of toggle levers 11 and 14. The long toggle lever 11 is
pivotally connected to a member 16 which is slidably
mounted in the holding member 3, and adjustable by nut
and bolt means in a direction parallel to the main axis
of the machine.

Two short toggle levers 14 are pivotally mounted on
each of the shafts 12 which are mounted on the support-
ing frame of the machine. Two such shafts 12 are pro-
vided as can be clearly seen from Fig. 3. The first long

toggle lever 11 is pivotally connected to one end of the -

second short toggle lever 14 by a pin 13 while the other
end of the lever 14 is pivoted to lever 18 by a pin 19.
Consequently all pivoting axes of the lever system are
parallel and extend normal to the direction of movement
of the drive member 6 and of the holding member 3.

The construction of the forked portions 605 and the
pistons 20 can be best seen from Figs. 5 and 7 when ex-
amined in connection with Fig. 3. The forked portions
605 are provided with a plate 28 secured thereto by bolt
and nuts and serving as a stop means for the piston 20.
A port 32 is provided near the other end of the cylinder

606 through which an operating liquid may be supplied :

or discharged. The piston 20 is slotted as shown in Fig.
7 whereby forked portions 201 are formed for mount-
ing the pivoting pin 22 of the lever 18.

The end of the short lever 14 which is pivotally con-
nected to the lever 18 is provided with a projection 25
clearly shown in Figs. 1, 5 and 6 which abuts against an
abutment 26 on the supporting frame of the press when
the toggle lever 11 and 14 are in almost aligned position.

Referring again to Fig. 2, the drive cylinder 6 is pivotally
connected at 61 to levers 63 which engage two-armed
toggle levers 58 which are pivoted on the shafts 12.
Toggle lever 58 is pivoted by pin 59 to a toggle lever
55, Lever 63 is pivotally mounted between forked por-
tions 607 of the ribs 601 and 602 on pin 61.

As can be seen from Fig. 2, the end of the tfoggle
lever 55 is pivoted to a member 56 which is mounted
in the plunger member 53 slidably in the direction of
movement thereof and may be adjusted by worm wheel
57 and 2 worm (not shown).

The toggle lever systems connecting the drive member
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with the holding member 3 are arranged symmetrically
in front of and behind the toggle lever systems connect-
ing the drive member with the plunger member 53, all
toggle lever systems being arranged in parallel planes
as can be scen from Fig. 3. The shafts 12 provide pivot-
ing points for all three toggle lever systems.

The arrangement operates as follows:

When the drive cylinder 6 moves upwardly the lever
18 urges the toggle levers 11 and 14 from the anguiar
position shewn in Fig. 5 to an almost aligned position
shown in Fig. 6 so that the holding member 3 is moved
downwardly. Simultaneously the lever system 63, 58 and
55 move the plunger member 53 in the same direction.

In the position shown in Fig. 5, lever 18 is in the posi-
tion A—A, and the holding member 3 is in inoperative
lifted position. In this position piston 2@ is urged to the
left by the operating liquid contained in the cylinder 606
to engage the stop means 28. Since the drive member
4 moves normal to the axis of the cylinder 606, the con-
nection between piston 20, and ribs 601 and the forked
portion 605 thereof, respectively, is rigid.

In the beginning of the movement of the drive mem-
ber the movement of the holding member is compara-
tively fast in respect to the movement of the plunger
member which is caused by the particular arrangement
of the respective operating lever systems. After the drive
member 6 has moved for a predetermined distance turn-
ing the short toggle lever 14 about the shaft 12, the toggle
levers 14 and 11 are in an almost aligned position as
shown in Fig. 6, corresponding to an operating clamp-
ing position of the holding member. When the toggle
fevers reach this position, the projection 25 of the toggle
lever 12 abuts against the stationary abutment means
26. The lever 18 is now in the position B—B, and the
toggle levers 14 and 11 and the holding member 3 are
blocked.  In this position the blank is clamped down by
the holding member. :

The drive: member continues -ifs movement and the
plunger member is actuated by toggle levers 58 and 55 to
carry out the stamping operation. While the drive mem-
ber 6 continues its movement the lever 18 is pivoted
about the pin 19 and arrives at the position C—C as
shown in Fig. 6 in broken lines. The end of lever 13
which is pivoted to the piston 20, moves along a circle
so that the piston 20 moves a distance o in the cylinder
606. Consequently, a free space must be provided be-
tween the end of the piston and the bottom of the cylin-
der, and the distance b must be greater than the distance
a. The cylinder 606 either contains a compressible
fluid or communicates through the port 32 with a con-
tainer containing a compressible fluid such as compressed
air. In this event an operating liquid is contained in the
cylinder 606.

During further movement of the drive cylinder 6, the
lever 18 turns further about the pivot pin 19 and the
piston 26 returns to its initial position due to the action
of the compressed fluid on the operating liquid contained
in the cylinder 606. Shortly before the piston 20 arrives
in the end position defined by the stop means 28 the
lever 18 is in the position D—D and the movement of
the drive member is terminated. When the drive member
6 moves downwardly the procedure is reversed, and first
the plunger member 53 is moved upwardly while the
piston 26 performs its reciprocating movement, where-
upon the toggle lever system 11—14 is actuated to lift
the holding member 3.

Figs. 8 to 13 illustrate a press according to the present
invention in which the plunger member is driven by
crank means. On the upper part of the supporting frame
of the press 17 a motor 71 is mounted driving a shaft 73
by a belt 72 and a pulley 74. Pinions 75 are arranged at
the ends of shaft 73. Two gears 76 each meshing with
ore of the pinions 75 are fixedly connected to pinions
77 which mesh with the main gears 78 arranged at the
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-ends of the crank shaft-89. The driving means 71 to 77
are schematically indicated in broken lines in Fig. 8.

Crank shaft 79, rotatably mounted on the supporting
frame of the press, drives a connecting rod 82 which is
pivoted to the plunger 83. Fig. 8 shows -the crank in
the upper dead center position, while for the sake of
clarity the crank-is shown in Fig. 10 in a horizontal posi-
tion. The holding member 85-is .provided with a wide
passage permitting the plunger member and the die to pass
therethrough. The plunger member 83 is guided on: guid-
ing means 84 inside the holding member, while the hold-
ing member 85 is slidably guided on guiding means 86 on
the supporting frame of the machine. The holding mem-
ber 85 is actuated by the plunger member 83 through four
symmetrically arranged lever systems. Since ‘the four
lever systems. are identical, only one will be described
hereafter.

A shaft 87, rotatably mounted in the supporting frame
of the press, is connected on one hand with the plunger
member by means of two pivoted levers 88 and ‘89, and
on the other hand with the holding'member 85 by means
of ‘a pair of toggle levers 99 and 91. ‘On each shaft 87
two such lever systems are-drranged. The plunger mem-
ber 83 is provided on its upper part with two forked -por-
tions 92."" A transversal bore 93 passes through the entire
‘width of the plunger member ending on both sides thereof
in forked end portions 92, as-clearly shown in Figs. 9 and
11. Two pistons 94 are coaxially arranged in the bore
93, and outwardly urged by a spring 95. Fig. 13 shows
the construction of the pistons 94-in greater detail. Each
piston 94 is provided at the outer end thereof with ‘a
forked portion 96 abutting-in the extreme outer position
of the piston 94 against stops 97 which are secured to
forked portion 92 of the plunger member 83. In the

interior of the bore 93 the spring 95 is arranged and urges '3

the pistons 94 towards the stops 97. Since the bore 93
constitutes a cylinder for the pistons. 94, a .passage 104
clearly- shown in ‘Fig. 11, is provided to -permit air to
-enter and-leave the interior of the cylinder 93. On each

piston 94 the lever 89 is pivoted .on a pin 98 which is:

mounted in the forked portion 96. A pm 99 connects the
lever 89 with the lever 88. ‘Lever 88 is ﬁxedly mounted
-on the shaft 87. One end of lever 88 is _provided with
an -abutting portion 100 which -abuts against abutment

means 101 on the supporting. frame ‘of the press after .

shaft 87 has been turned through a predetermined . angle.
Besides the lever 88, the short toggle lever 90.is fixedly
mounted on shaft 87 and pivoted by ‘a pin 162 to the
longer toggle lever 91. Consequently, the lever 88 and
the lever 90 constitute a second toggle lever cooperating
with the first toggle lever 91, and with the third-lever-89.
The other end of toggle lever 91 is pivoted by .pin 103
to an adjustable sliding member which is ‘mounted in
the ‘holding member 85.

The operating arrangement according to  the embodi- _

ment shown in ‘Figs. 8 to 10 operates as follows:

In Fig. 11 the plunger member 83 and the holding
member 85 are assumed to be in their uppermost position.
In such position the lever 89 is:in the position. A—A and
the piston 94 is urged by spring 95 to its outermost PpOsi-
tion abutting on the stop means 97. When the plunger
member 83 is moved downwardly- within the holding
member 85 along the guide means 84, the lever 89 turns
the lever 88 which is pivoted thereto about the. axis of the
stationary shaft 87, turning shaft 87 for a predetermined
angle. Thereby the short lever 90 which is fixedly con-
nected to the shaft 87 is turned ‘through the same angle
so that the first toggle lever 91 and the second toggle
lever 90, 88 are pivoted from an angular position towards
an aligned position causing downward movement of the
holding member 85 since point 103 is farther spaced from
shaft 87 when the toggle levers are substantially aligned.
When the toggle levers are in- almost aligned-position the
abutting portion 100 of the lever 88 ‘engages.the abutment
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means 101 on the machine frame in the position B—B of 75

.

Fig.-12. -Since shaft 87 is-thereby arfested, the toggie
levers 90 ‘and 91 remain immoyable- -during further move-

‘ment of the plunger ‘member, keeprng the holdmg mem-

ber :85 in . its lowermost - operative. position adapted for
holding ‘a blank whrle the plunger member continues its
movement, When the- plunger member 83 moves to posi-
tion C—C the prstons 94:are pressed inwardly against the

“action of spring 93 for a dlstance a, while during. further
‘movement of the plunger member the pistons 94 move

again outwardly until ‘they engage the respective stop
means ‘97. In contrast to the embodrment shown in
Frgs 1 to 7, the drive member- of the embodiment shown
in- Figs. 8 to 13, which -is constituted by ‘the plunger

‘member, moves in the same direction as the holdm«7 mem-

ber.

In'the embodiment 1Ilustrated in Frgs 8§ to-13 one spring
95 is provided -for two oppositely arranged ‘pistons 94.
Even if the cylinders 96- are- -supplied with an operative
liquid- under ‘pressure and- ‘pistons 94 -are operated hy-
draulically, a spring may be provided in each cylinder
to-urge the piston-outwardly in the event that-a disturbance
in the supply of operating.liquid occurs. In the embodi-
ment shown in Figs. 1 to 6 such spring may be provided
in_each cylinder.

1t will be understood that' each -of  the elements " de-
scribed- above, or two or more together, may also find
a useful application in other types of operating lever ar-
rangements differing from the types described above.

While the invention has been illustrated and described
as er*bcdled in - an .operating togele lever arrangement
for a stamping press permitting movement of the plu'rcmr
member while the holding member is arrested, it is not
intended to be:limited to the detalls shown, since various
modrﬁcatrons -and structural changes may be made with-
out departing an any way from the spmt of the present
invention,

“Without further analysrs the foregomo will so fully

Teveal ‘the gist of the -present: invention that others can:

by. applyinig current knowledge readily adapt it for various
applications ‘without omitting features that, from the
standpoint of prior art, fairly constitute essential char-

-acteristics ‘of the generic or specific' aspects of this in-

vention, and. therefore, such ‘adaptations should and are

—mtended to be - -comprehended - within the meaning and

Tange ‘of equrvalence of the following claims.

What is claimed as new :and desired to be secured
by Letters Patent is:

1. 'In an apparatus of the type described, in'combina-
tion;a supportrnv frame; a movable' memb\,r reciprocably
‘mounted in said supporting frame; a first toggle lever
pivotally connected at one ‘end: thereof to said movable
member; a second toggle lever-pivotally mounted on said
supporting frame turnable -about a stationary axis, said
second. toggle lever being prvotally connected at a point
spaced from-said sfationary axis to the other end of szid
first toggle lever, said first and second toggle levers being
turnable relative to:-each other between a first posumn in
which :said one end of saxd first toggle lever is spaced
from said staticnary -axis of said second tofwle lever a
shorter distance, and a second position in whrcu said one
end of said first toggle lever is‘spaced from said stationary
axis a .greater, dxstance, a. drrve member reciprocably
mounted in said supporting frame ‘movable in a plane ex-

~tend1ng normal to the prvotmg axes of sald toggle levers;

a third. lever pivotally connected at one end thereof to
said second ‘toggle lever at.a point spaced from said sta-
tionary axis and being operative to rotate said second tog-
gle lever about said stationary axis; resiliently yielding
connecting means -mounted on said drive member and
pivotally connecting the same with the other end of said
third lever so that- movement of said drive member moves
said first and said second toggle levers from said first
position to said second position; and abutment means
fixedly secured to said _supporting frame and engaging
and holding one of said toggle levers when said togele
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levers are in said second position so that further move-
ment of said drive member requires and effects yielding
of said connecting means.

2. In an apparatus of the type described, in combina-
tion, a supporting frame; a movable member reciprocably
mouated in said supporting frame; a first toggle lever
pivotally connected at one end thereof to said movable
member; a second toggle lever pivotaily mounted on said
supporting frame turnable about a stationary axis, said
second toggle lever being pivotally connected at a point
spaced from said stationary axis to the other end of said
first toggle lever, said first and second toggle levers being
turnable relative to each other between a first position in
which said one end of said first toggle lever is spaced
from said stationary axis of said second toggle lever a
shorter distance, and a second position in which said one
end of said first toggle lever is spaced from said stationary
axis a greater distance; a drive member reciprocably
mounted in said supporting frame movable in a plane ex-

tending normal to the pivoting axes of said toggle levers; :

a third lever pivotally connected at one end thereof to
said second toggle lever at a point spaced from said sta-
tionary axis and being operative to rotate said second tog-
gle lever about said stationary axis; connecting means
slidably mounted on said drive member and pivotally
connecting the same with the other end of said third lever
50 that movement of said drive member moves said first
and said second toggle levers from said first position to
said second position; resilient means urging said connect-
ing means in one direction; and abutment means fixedly
secured to said supporting frame and engaging and hold-
ing one of said toggle levers when said toggle levers
are in said second position so that further movement of
said drive member requires and effects yielding of said
connecting means.

3. In an apparatus of the type described, in combina-
tion, a supporting frame; a movable member reciprocably
mounted in said supporting frame; a first toggle lever
pivotally connected at one end thereof to said movable
member; a second toggle lever pivotally mounted on said
supporting frame turnable about a stationary axis, said
second toggle lever being pivotally connected at a point
spaced from said stationary axis to the other end of said
first toggle lever, said first and second toggle levers being
turnable relative to each other between a first position in
which said one end of said first toggle lever is spaced
from said stationary axis of said second toggle lever a
shorter distance, and a second position in which said one
end of said first toggle lever is spaced from said stationary
axis a greater distance; a drive member reciprocably
mounted in said supporting frame movable in a plane ex-
tending normal to the pivoting axes of said toggle levers;
a third lever pivotally connected at one end thereof to
said second toggle lever at a point spaced from said sta-

tionary axis and being operative to rotate said second tog- ;

gle lever about said stationary axis; conmecting means
slidably mounted on said drive member and pivotally
connecting the same with the other end of said third
lever so that movement of said drive member moves said
first and said second. toggle levers from said first posi-
tion to said second position; spring means urging said
connecting means in one direction; and abutment means
fixedly secured to said supporting frame and engaging
and holding one of said toggle levers when said toggle
levers are in said second position so that further move-
ment of said drive member requires and effects yielding
of said connecting means.

4. In an apparatus of the type described, in combina-
tion, a supporting frame; a movable member reciprocably
mounted in said supporting frame; a first toggle lever
pivotally connected at one end thereof to said movable
member; 2 second toggle lever pivotally mounted on said
supporting frame turnable about a stationary axis, said
second toggle lever being pivotally connected at a point

spaced from said stationary axis to the other end of said 7

[

10

30

35

40

60

65

first toggle lever, said first and second toggle levers being
turnable relative to each other between a first position in
which said one end of said first toggle lever is spaced
from said stationary axis of said second toggle lever a
shorter distance, and -a second position in which said one
end of said first toggle lever is spaced from said stationary
axis a greater distance; a drive member reciprocably
mounted in said supporting frame movable in a plane ex-
tending normal to the pivoting axes of said toggle levers;
a third lever pivotally connected at one end thereof to
said second toggle lever at a point spaced from said sta-
tionary axis and being operative to rotate said second tog-
dle lever about said stationary axis; a cylinder fixedly
mounted on said drive member; a piston reciprocably
mouated in said cylinder and ivotally connected with the
cther end of said third lever so that movement of said
drive member moves said first and second toggle levers
from said first position to said second position; a con-
tainer communicating with said cylinder so that a com-
pressed fluid contained in said container urges said piston
in one direction; and abutment means fixedly secured. to
said supporting frame and engaging and holding one of
said toggle levers when said foggle levers are in said
second position so that further movement of said drive
member requires and effects yielding of said piston.

5. In a press, in combination, a supporting frame; a
movable blank holding member reciprocably mounted in
said supporting frame; a first toggle lever pivotally con-
nected at one end thereof to said movable blank hold-
ing member; a second toggle lever pivotally mounted
intermediate its ends on said supporting frame turnable
about a stationary axis, cne end of said second toggle
lever being pivotally connected to the other end of said
first toggle lever, said first and second toggle levers being
turnable relative to each other between a first position in
which said one end of said first toggle lever is spaced
from said stationary axis of said second toggle lever a
shorter distance, and a second position in which said one
end of said first toggle lever is spaced from said stationary
axis a greater distance; a hydraulically operated drive
member reciprocably mounted in said supporting frame
movable in a plane extending normal to the pivoting axes
of said toggle Ievers; a third lever pivotally connected at
one end thereof to the other end of said second toggle
lever and operative to rotate said second toggle lever
about said stationary axis; a cylinder fixedly mounted
on said drive member; a piston reciprocably mounted in
said cylinder and pivotally connected with the other end
of said third lever so that movement of said drive mem-
ber moves said first and said second toggle levers from
said first position to said second position; a container
communicating with said cylinder so that a compressed
fluid contained in said container urges a portion of said
operating liquid contained in said cylinder and thereby
said piston in one direction; and abutment means fixedly
secured to said supporting frame and blocking said mov-
able member and said toggle levers when said toggle levers
are in said second position so that further movement of
said drive member requires and effects yielding of said
piston.

6. In an apparatus of the type described, in combina-
tion, a supporting frame; a movable member reciprocably
mounted in said supporting frame; a first toggle lever
pivotally connected at one end thereof to said movable
member; a second toggle lever pivotally mounted on said
supporting frame turnable about a stationary axis, said
second toggle lever being pivotally connected at a point
spaced from said stationary axis to the other end of said
first toggle lever, said first and second toggle levers being
turnable relative to each other between a first position in
which said one end of said first toggle lever is spaced
from said stationary axis of said second toggle lever a
shorter distance, and a second position in which said one

~end of said first toggle lever is spaced from said stationary

axis a greater distance; a drive member reciprocably
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mounted ‘in said supporting frame movable in a plane ex-
tending normal to the pivoting axes of said toggle levers;
a third lever pivotally connectedat one-end thereof to
said-second ‘toggle lever at a point spaced from said sta-
tionary axis-and being operative to rotate said second tog-
gle lever about said stationary axis; a cylinder mounted
on said’drive member-and having an axis normal to said
direction-of movement of said holding member and to
said pivoting axes of said toggle lever-means; a piston
reciprocably mounted ‘in-said ‘cylinder and pivotally con-
nected with - the - other end’ of said third lever so that
said drive member, when moving, pivots said first and
said ‘second toggle levers from said first position to:said
second position while said piston remains immovably in
said* cylindér; abutment means fixedly secured to said
supporting frame and -blocking movement of said toggle
lever means and of said holding member when said tog-
glelever means are in said second position so that -further
movement ‘of said drive member effects movement of said
piston in said ‘cylinder; resilient means urging said piston
and’said third lever toward' said abutment: means; and
stop  means- on one end of said cylinder holding said
piston in an end position against the action of said re-
silient means.

7. In an apparatus of the type described, in combina-
tion, a supporting frame; a movable member reciprocably
mounted-in said supporting frame; a first toggle: lever
pivotally- connected’ at one end: thereof to said movable
member; a second togglé lever pivetally mounted on- said
supporting - frame  turpable about a: stationary axis, said
second toggle lever being pivotally connected at a point
spaced from:saidistationary axis to the other end of said
first toggle lever, said first and second toggle levers being
turnable relative to each other between a first position in
which said:one end.of said.first. toggle: lever: is. spaced
from saidstationary. axis.of said: second toggle: lever: a
shorter distance, and-a.second position in which. said one
end!of'said first.toggle lever is. spaced from said:stationary
axis a greater distance; a drive member reciprocably
mounted in said supporting frame movable in a plane ex-
tending normal to the pivoting axes of said toggle levers;
a third lever pivotally connected at one end thereof to
said second toggle lever at a point spaced from said sta-
tionary axis and being operative to rotate said second tog-
gle lever about said stationary axis; a cylinder mounted
on said drive member and having an axis normal to said
direction of movement of said holding member and to
said pivoting axes of said toggle levers; a piston recipro-
cably mounted in said cylinder and pivotally connected
with the other end of said third lever so that said drive
member, when moving pivots said first and said second
toggle levers from said first position to said second posi-
tion while said piston remains immovably in said cylin-
der; abutment means fixedly secured to said supporting
frame and engaging said toggle levers blocking further
movement of the same and of said holding member when
said toggle lever means are in said second position, said
one end of said third lever being located forwardly in
the direction of movement in respect to the other end
thereof when said abutment means engages said toggle
levers so that further movement of said drive member
effects reciprocation of said piston in said cylinder; re-
silient means urging said piston and said third lever to-
ward said abutment means; and stop means on one end
of said cylinder holding said piston in an end position
against the action of said resilient means.

8. In a press, in combination, a supporting frame; a
reciprocable blank holding member slidably guided in
said supporting frame movable in one direction; a first
toggle lever connected at one end thereof to said blank
holding member pivotable about an axis normal to the
direction of movement of said blank holding member;
a second toggle lever mounted at one end thereof on said
supporting frame pivotable about a stationary axis paral-
lel to said axis, the other end of said secend toggle lever
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being: pivoted to:.the.other-end: of said: first -toggle -lever
for pivotal movement:about an -axis parallel to said: axes;,
said first and second. toggle:levers being: turnable relative.
to-each-other: between:a. first: position in which said .one
end of said first toggle lever is spaced. from said stationary
axis of said:second-toggle.lever a shorter distance and
a second .position: in which said one end of said, first
toggle lever is spaced.from said stationary axis a.greater
distance; a third :lever: pivotally connected at one end .
thereof to said- other end of said second toggle lever
and being operative to.:rotate said second, toggle lever
about ' said . stationary- axis; a drive member slidably
mounted in said. supporting frame reciprocably -movable
in-said direction of movement of said holding member; a
cylinder mounted on-said drive - member and having an
axis normal to said direction.of movement. of said hold-
ing member and to-said pivoting axes of said toggle levers;
a piston reciprocably. mounted in said cylinder and piv-
otally connected with the:other end. of said third lever so
thatsaid drive member, when moving pivots said first and
said second:toggle: levers: from said first position to said
second position while said: piston remains immovably
in said cylinder; abutment means fixedly secured to said
supporting frame and: engaging-said toggle levers block-
ing - further- movement of the same and of said holding
member. when said toggle. lever means are in said second
position, said.one end: of said third-lever being located
forwardly.in the. direction of movement in respect to the
other-end therecf when said abutment.-means engages. said
toggle levers so that:further movement of said drive mem-
ber: effects. reciprocation of: said' piston in said cylinder;
resilient means- urging:said: piston- and said- third. lever
toward:said’ abutment: means; and stop means on-one end
of: said cylinder: holding. said: piston in an end position
against the:action:of: said resilient means.

9:: In:an: apparatus: of- the type. described; in combina-
tion; a. supporting. frame;.a movable: member reciprocably
mounted in said; supporting frame; a first. toggle- lever
pivotally connected at one end thereof to said movable
member; a second toggle lever pivotally mounted on said
supporting frame turnable about a stationary axis, said
second toggle lever being pivotally connected at a point
spaced from said stationary axis to the other end of said
first toggle lever, said first and second toggle levers being
turnable relative to each other between a first position in
which said one end of said first toggle lever is spaced
from said stationary axis of said second toggle lever a
shorter distance, and a second position in which said one
end of said first toggle lever is spaced from said stationary
axis a greater distance; a drive member reciprocably
mounted in said supporting frame movable in a plane ex-
tending normal to the pivoting axes of said toggle levers;
a third lever pivotally connected at one end thereof to
said second toggle lever at a point spaced from said sta-
tionary axis and being operative to rotate said second tog-
gle lever about said staticnary axis; resiliently yielding
connecting means mounted on said drive member and
connecting the same with the cther end of said third
lever so that movement of said drive member moves said
first and second toggle levers from said first position to
said second position; and abutment means blocking turn-
ing of said toggle levers relative to each other beyond
said second position so that further movement of said
drive member requires and effects yielding of said con-
necting means.

10. An operating arrangement as claimed in claim 1
and including another first toggle lever; another second
toggle lever; another third lever; another connecting
means; and another abutment means, all cooperating in
the same manner as the corresponding elements claimed
in claim 1 and arranged symmetrically to the same with
respect to the plane of symmetry of said movable mem-
ber extending in the direction of movement thereof.

11. An operating arrangement as claimed in claim 7
and including another first toggle lever; another second
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toggle lever; another third lever; another piston recip-
rocably mounted in said cylinder; and another stop means
on the other end of said cylinder, all cooperating in
the same manner as the corresponding elements claimed
in claim 7 and arranged symmetrically to the same with
respect to a plane of symmetry of said holding member
extending in the direction of movement thereof, said
resilient means being arranged in said cylinder between
said piston and said other piston urging said two pistons
apart. )

12. In a press, in combination, a supporting frame; a
reciprocable holding member slidably guided in said
supporting frame movable in one direction and in opera-
tive position adapted to clamp down a workpiece; two
parallel shafts mounted in said supporting frame and ex-
tending normal to the direction of movement of said
holding member on cither side of the same; four first
toggle levers, each connected at one end thereof to said
holding member pivotally about an axis extending parai-
lel to said shafts; two pairs of second toggle levers, each
pair of second toggle levers pivotally mounted inter-
mediate the ends thercof on one of said parallel shafts,
one end of each of said second toggle levers and the
other end of each of said first toggle levers being con-
nected pivotally abont an axis extending parallel to said
axis, each set of associated first and second toggle levers
being turnable relative to each other between a first po-
sition in which said one end of said first toggle lever is
spaced from said stationary axis of said second toggle
lever a shorter distance, and a second position in which
said one end of said first toggle lever is spaced from said
stationary axis a greater distance; a drive member slid-
ably mounted in said supporting frame reciprocable in
said direction of movement of said blank holding mem-
ber, two of said first and second toggle levers being lo-
cated on one side of said drive member, and the other
two of said first and second toggle levers being located
on the other side of the same; four third levers, each
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third lever pivotally conmected at one end thereof to
the other end of one of said second levers and being op-
erative to rotate the same about the associated shaft;
four cylinders mounted on said drive member, two of
said cylinders being located on each side of said drive
member, each of said cylinders having an axis normal to
said direction of movement of said holding member and
to said pivoting axes of said levers; four pistons, each
piston reciprocably mounted in one of said cylinders and
pivotally connected with the other end of one of said
third levers so that said drive member, when moving,
pivots said first and second toggle levers from said first
position to said second position while said pistons- re-
main immovably in said cylinders; four abutment means,
each abuiment means fixedly secured to said supporting
frame and engaging one of sald sets of associated first
and second toggle levers blocking further movement of
the same and of said holding member when said toggle
levers are in said second position, said one end of each
of said third levers being located forwardly in the di-
rection of movement in respect to the other end thereof
when said abutment means engage said toggle levers so
that further movement of said drive member effects
movement of said pistons in said cylinders; resilient means
located in each of said cylinders and urging the respec-
tive piston and the third lever associated therewith to-
wards the associated abutment means; and stop means
on one end of each of said cylinders holding the piston
associated with the same in an end position against the
action of the resilient means associated therewith.
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