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10 -Claims.

Phis invention relates to toggle .presses and
more particularly to self-breaking toggle sys-
‘tems for .such presses.

‘Briefly, the invention comprises a toggle sys-
tem for -operating the ram of a press adapted to
relieve the force applied to the toggle by yield-
ingly breaking the toggle when the force exceeds
& pretermined value.  ‘In general, thisis accom-
plished by constructing one of the arms of the
togele as a pair of pin-connected links, and pro-
viding means, such -as - spring, for biasing the
{inks to a normal position wherein fthey -are
Slightly off their dead center position. Thus, at
Torces up to a limiting force as determined by
the Yorce applied by the biaging mesans to
straighten fhe links, the links remain in normal
position. When ‘the force exceeds this limiting
value, the Yinks buckle at their pin connection
and relieve the Torce, the excess of force being
taken up in the biasing means.

Tt is therefore -one of the objects of the inven-
tion to provide a toggle system Tor operating
‘the Tam of a press which is self-breaking when
s predetermined force is reached to limit the
-amoutit of force to which the toggle is subjected.
“T'he -invention .is also particularly suitable “for
Use in ;presses for operations where the ram of
the press must dwell ot the end of its power
stroke ‘and apply force to work ‘which shrinks

-under pressure ‘cfor example, plastic material :

‘cooling wnéler pressure). With ‘the present in-
vention, the ram, under ‘the action of the bias-
ing ‘means, continues to apply force ‘to the work
5s ‘it ‘shrinks. 'Other sobjects will be ‘in ‘part ap-
‘parent -and ‘in ‘part pointed -out hereinafter.

“T'he ‘dnvention accordingly comprises the ele-
‘ments and combinations of €lements, Teatures
0f construction, and -arrangements -‘of -parts
which will be exemplified in the structures’here-
itiaTter -described, and the scope -0f ‘the -applica-
#ion of which will be iindicated in Fthe Tollowing
sclaims.

In fhe accompanying ‘drawing, ‘in which one
s0f 'varicus ‘possible -embodiments of ‘the invention
Az fHustrated,

Fig, 1 is n Hinprammatic Kinematic Txyout of

s oedle 'system of this invention, -at £he begin-
MHing -of 'a power ‘stroke;

Pig, 2 ds @ view ‘like Fig. 1 ‘llustrating the
‘foggle ‘system ot :or ‘near the ‘end ‘of a power
stroke, the toggle being ‘sdbstaritizlly straight,;
and

Pig. "8 4s @ view Tike Fig. 2, ‘iNustrating ‘the
Fogele lbroken.

Winilar reference cchardeters “indicate ‘corre-
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sponding parts throughout the several views of
‘the drawings.

As ‘shown ‘in the -drawing, the ‘toggle system
‘of ‘this invention comprises a pair of toggle arms
41 and 3. The arm 4 comprises a single dink.
The arm 2 is compound and comprises ‘two ‘semi-
rigidly connected links 5 and 7 pivetally ‘con-
nected at a pin joint 9. The link 5 is pivotally
connected to the arm i at a pin joint 11 form-~
ing ‘the knee of the toggle. The arm 1 is piv-
oted at its upper end as indicated at 13 to the
frame 5 of the press. The link T is pivotally
connected -at is lower end as indicated st 47 to
the Tam 19 of the press. The ram ‘is guided
for ‘vertical reciprocation in verticdl alignment
with the pivot 42 by means of a guide 21 ‘car-
ried by the frame -of the press. At 28 is shown
a link pivetslly connected to the knee of ‘the
‘toggle for operating the latter. The link 23 ‘s
actuated by any suitable driving means ‘not
shown) .

The lirik 7 has an integral lever arm 25 ex-
tending upward beyond the pivot 8. A rod 27
is ‘pivotally connected at one ‘end to the upper
end ‘of this srm and extends across the link §.
As shown, the rod 27 extends through an aper-
ture ‘29 ‘m the link 5. A spring 31 is shown sur-
rounding the rod 27 and compressed between
the link  and an asbutment :comprising a nut
33 -adjustably threaded on the free -end of the
rod 27. Preferably, the 'spring reachs frem a
‘cup-shaped seat 35 on link B ‘surrounding ‘the
mperture 28 .so that ‘the spring is free ‘to ‘move
as the rod 27 rocks with respect to the link 5.
The 'spring, acting through the rod 21, biases
+he arm 25 of lirik 7 to rock clockwise as viewsd
4n the drawing about the pivot 8 and theréby
normally holds the drm 25 against a stop 31 on
the tink §:n.an initial position wherein the links
5 and 7T are just off their dead center pesition
@Figs. 1 and 2). Link 7T.and the arm 25, how-
ever, ‘mey rock wounterclockwise gbout wivot 9
ggainst the Torce :of ‘the spring.

The -arrangement is -such ‘that -with the toggle
mngled at the bheginuing at a power strcoke (Fig. 1),
link 7 is held in its initial pesition by ‘the spring
31. As power ismpplied tothelink 23 to straighten
the #ogele, the ram 19 is -driven downward until
it lengages and ‘applies force to the ‘work ‘(and
4o ‘the toggle system). Assuming that the force
does not -exceed a predetermined limit, as deter-
miined by the-initial compression of ‘the spring 31,
the arm 25 will remain in position against the stop
37, and links 5and 7 constituting the toggle arm
8 will remsin ‘in their initial position (Fig.:2). I,
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however, the force should exceed this limit, the
force acting back through the toggle causes the
link 7 and its extension arm 25 to rock counter-
clockwise about the pivot 9 against the force of
the spring 3{ to break the toggle at the pivot 9
(Fig. 3). This relieves the excessive force on
the toggle, taking it up in the spring. When the
toggle is returned to the Fig. 1 position, the
spring expands and moves the link 7 back to its
initial position.

The above-described toggle system is particu-
larly useful in presses for operation on work
which shrinks under continuous pressure (for
example, plastic material cooling under pressure)
where the ram must dwell on the work to apply
pressure thereto as it shrinks. For such oper-
ation, the press is adjusted so that links 5 and 7
break at the joint 9 to compress the spring 3f
before the ram completes its deformation of the
work. Then, as the work shrinks, the spring
returns the lever arm 25 and link T toward their
initial position, thereby moving the ram toward
the work so that it continues to exert pressure
on the work in accordance with the compression
of the spring.

The toggle system may be provided with a safe-
ty device for controlling the press to prevent the
force on the toggle from reaching a dangsrous
value. As shown, such a safety device may com-
prise a press-controlling switch 4! mounted on
the link 1 by means of a bracket 43. The switch
is normally closed. It has an operating arm 45
positioned for engagement by a switch-operat-
ing rod 47 adiustably mounted on the nut 33 to
open the switch when the spring 3{ has been
compressed a predetermined amount. The rod 47
is shown as slidably adjustable in a bracket 49
carried by the nut and locked in adjusted posi-
tion by a set serew 51 so that the point at which
the switch is cpened may ke changed at will.
The switch may be connected in a circuit to stop
the press, reverse it, or perform other operations.
It will be understood that the electrical control
may be replaced by a mechanical, hydraulic,
pneumatic or other tvpe of control.

It will be noted that the stop 37 determines
an initial position of the links 5 and 7 wherein
they are at a slight angle to ons another, just
off their dead center position (i. e., the position in
which they would be exactly aligned end-to-end).
The arrangement is preferably such that links 5
and 1, in their initial position, are not less than
4° off dead center.

It will be understood that the initial compres-
sion of the spring 2! may be adjusted by turning
the nut 23 to regulate the force at which the
toggle will break at the point 9. It will be fur-
ther understood that means other than g spring,
for example, a weight-onerated linkage, mav be
used in place of the spring. It is contemplated
that the soring may have special spring-rate
characteristics, or comprise a multiplicity of
springs, or that a step-by-step weighting mecha-
nism or the like may be used to obtain various
desired force-displacement characteristics ag may
be required by various types of work.

A further important feature of the invention
?s the arrangement whereby the force of the spring
is exerted at the end of the exiension 25 of the
link 1. This multiplies the effect of the spring
in opposing the breaking of the toggle at the
joint 9, since the force of the spring is applied
at the end of a moment arm of considerable
length. It will be observed that the link 7 is rela~
tively short with respect to the extension 25. This;
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requires that the link 8§ be substantially long
with respect to the link 7. This gives the spring
31 a large mechanical advantage in holding the
links § and T in the approximately (though not
exactly) straightened positions shown in PFigs. 1
and 2. This allows the use of a weaker spring
than would otherwise be required for a given ap-
plied force upon the ram 9. ‘

In view of the above, it will be seen that the
several objects of the invention are achieved
and other advantageous results attained.

As many changes could be made in the above
constructions without departing from the scope
of the invention, it is intended that all matter
contained in the above description or shown in
the accompanying drawing, shall be interpreted
as illustrative and not in a limiting sense.

I claim:

1. In a toggle press, a toggle system comprising
a pair of toggle arms pivotally connected at a
knee, one of said arms comprising a pair of pivot-
ally connected links, one of said links having an
extension past the pivotal connection of said
links, and 2 spring means acting from the other
link upon the extension to swing the said one link
about the pivotal connection of the links to a pre-~
determined angular position with respect to the
other link as defermined by engagement of the
extension and the said other link.

2. A toggle press as set forth in claim 1, said
extension being relatively long with respect to
said one link,

3. In a toggle press, a toggle system comprising
a pair of toggle arms pivotally connected at a
knee, one of said arms comprising a pair of
pivotally connected links, one of said links having
an extension past the pivotal connection of said
links, and compression spring means acting from
the other link upon the extension to swing the
said one link about the pivotal connection of the
links to a position slightly off its dead center
position as determined by engagement of the ex-
tension and the said other link.

4. In a toggle press, a toggle system comprising
a pair of toggle arms pivotally connected at a
knee, one of said arms comprising a pair of
pivotally connected links, one of said links hav-
ing an extension past the pivotal connection of
said links, a rod pivotally connected at one end
to the end of the extension and extending through
an aperture in the other link across the said other
link, and compression spring means reacting
from the said other link against an abutment at
the other end of said rod and acting to bias said
one link to an angular position slightly off dead
center with respect to said other link as de-
termined by engagement of the extension with
said other link.

5. In a toggle press, a toggle system comprising
a pair of toggle arms pivotally connected at a
knee, one of said arms comprising a pair of
pivotally connected links, means acting on said
links to bias them to a position wherein they are
yieldingly maintained at a predetermined angle,
said links being relatively angularly movable
away from said position against the force exerted
by said biasing means, and means for controlling
the operation of the press in response to move-
ment of the links through a predetermined angle
away from said position.

6. In a toggle press, a toggle system comprising
a pair of toggle arms pivotally connected at a
knee, one of said arms comprising a pair of
pivotally connected links, one of said links hav-
ing an extension past the pivotal connection



2,532,850

5

of said links, spring means acting from the other
link upon the extension to swing the said one link
about the pivotal connection of the links to a pre-
determined angular position with respect to the
other link as determined by engagement of the
extension and the said other link, and a switch
carried by one of said links and operable in re-
sponse to movement of said links through a pre-
determined angle away from said predetermined
angular- position.

7. In a toggle press, a toggle system comprising
a pair of toggle arms pivotaily connected at a
knee, one of said arms comprising a pair of piv-
otally connected links, one of said links having
an extension past the pivotal connection of said
links, a rod pivotally connectzd at one end to the
end of the extension and extending through an
aperture in the other link across the said other
link, and compression spring means reacting from
the said other link against an abutment at the
other end of said rod and acting to bias said one
link to an angular position slightly off dead center
with respect to said other link as determined
by engagement of the extension with said other
link, a switch carried by said other link, and a
switch-operating rod carried by said abutment to
actuate the switch in response to swinging of said
one link through a predetermined angle away
from its stated angular position.

8. In a toggle press, a frame, 2 ram movable in
the frame, a toggle system comprising a pair
of toggle arms having a pivot connection at a
knee, one of which arms is compound and con-
sists of two links semi-rigidly connected, one of
said arms being pivoted to- the frame and the
other being pivoted to the ram, the compound one
of said arms comprising a pair of pivotally con-
nected links, stop means carried on one of the
links and limiting their rigid relationship to one
in which the pivotal connection between the links
is slightly off its dead center position between
the knee pivot and the pivot connection at the
other end of the compound arm, and biasing
means supported upon one of the links of the
compound arm adapted to move and hold the
other link thereof in said limiting rigid position
until the toggle arms approach a dead center po-
sition under load on the ram and thereafter in
response to increased load on the ram to allow
pivoting between the links.

9. In a toggle press, a frame, a ram movable
in the frame, a toggle system comprising a pair
of toggle arms having a pivot connection at a
knee, and one of which consists of plural links,
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one of said arms being rigid and pivoted to the
frame and the other being pivoted to the ram
and consisting of two semi-rigidly pivoted links,
stop means carried on one of the links and limit-
ing their rigid relationship to ons in which the
pivotal connection between the links is slightly
off its dead center position between the knee pivot
and the pivot connection at the ram, and biasing
means supported upon one of the links of the
compound arm adapted to move and hold the
other link thereof in said limiting position until
the toggle arms approach a dead center position
under load on the ram and thereafter in response
to increased load on the ram allowing pivoting
between the links.

10. In a toggle press, & frame, a ram movable
in the frame, a toggle system comprising a pair
of toggle arms having a pivot connection at a
knee, one of which arms is compound and con-
sists of two links semi-rigidly connected, one of
said arms being pivoted to the frame and the

" other being pivoted to the ram, the compound
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one of said arms comprising a pair of pivotally
connected links, stop means carried on one of
the links and limiting their rigid relationship
to one in which the pivotal connection between
the links is slightly off its dead center position be-
tween the knee pivot and the pivot connection at
the other end of the compound arm, biasing
means supported upon one of the links of the
compound arm adapted to move and hold the
other link thereof in said limiting rigid position
until the toggle arms approach a dead center po-
sition under load on the ram and thereafter in
response to increased load on the ram to allow
pivoting movement between the links, and switch
means carried by the compound arm adapted
to operate in response to pivoting movement of
said links.
OTTO HERMANN MAY.
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