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This invention relates to high speed presses having com-
paratively extensive tool carrying crossheads of relatively
light construction, such as are used with progiessive dies
capabie of performing multiple dieing operations upon a
single stroke of the press. More particularly, the inven-
tion relates to presses of this character in which the cross-
head is reciprocated by a plurality of rod-like elements
attached thereto at spaced points to distribute the work-
ing forces substantially throughout the extent of the
crosshead.

The primary object of this invention is the provision of
high speed presses of the above character to which sheet
metal or other sheet metal is normally fed from coils and
is advanced intermittently beiween power strokes to be
progressively shaped at successive stations of the press,
the presses including connections associated with the rod-
like element which will yield when the respective rods
are subjected to a load in excess of a predetermined
amount and a detecting means responsive to yielding of
the connection and effective to stop the press.

Another object is the provision of a new and improved
high speed press of the character referred to which in-
cludes a particularly rugged and reliable crosshead re-
ciprocating means which is simple of construction and
serves to protect the crosshead and the tools carried there-
by, as well as the tools with which they cooperate, from
being damaged by misalignment and nonuniform motion
of the crosshead as a whole, due to jamming of the sheet
material fed thereto, and in which the associated parts
are automatic in operation, allowing the press to be oper-
ated at higher, more efficient speeds, not limited by the
reaction time of an operator.

The invention may be briefly summarized as consisting
in certain novel details of construction and combinations
and arrangements of parts described in the specification
and illustrated in the accompanying drawings in which:

FIG. 1 is a perspective view of a power press embody-
ing the crosshead reciprocating means of this invention;

FIG. 2 is a front view, partly in section of a portion of
the press of FIG. 1; and

FIG. 3 is an enlarged sectional view of a representative
yieldable connection and associated detecting means.

The presses in which this invention finds its application
are high speed presses of the type used in progressive die
manufacture of articles from sheet material.  The press
shown in FIG. 1, and indicated generally at 18, comprises
a frame 11, of generally box like structure presenting a
horizontal surface 12 adapted to support tools or dies
forming a plurality of stations therealong, of which some
may be operating stations and some may be idle stations.

Supported in a spaced, parallel relation with the surface
12, and substantially coextensive therewith, is a generally
elongated crosshead 13. The crosshead 13 is adapted for
linear motion toward and away from the surface 32 and
is provided with keyways 132 by which it carries tools or
punches for cooperation with the dies on that surface.
The crosshead is supported by rod-like connecting ele-
ments 14 which are guided for reciprocation by guides 112
forming a part of the frame 11.

Although presses embodying this invention may have
but one crankshaft, the press 10 is of the plural crank
variety and in this instance includes a pair of crankshafts,
the ends of which are seen at 17 and 18. Crankshafts 17
and 18 are connected to a lower crosshead which is sub-
stantially coextensive with the tool supporting surface 12
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and is guided for reciprocation within the frame 11, The
connecting elements 14 serve to connect the crosshead
13 with the crank driven lower crosshead for reciprocat-
ing motion through power and return strokes as a unif,
while maintaining the crosshead 13 in a parallel relation
to the tool supporting surface 12. The press 16 is sup-
plied with power to the crankshafts 17 and 18 by any
conventional means, but is preferably supplied through a
clutch and uader the control of a brake.

Located at each end of the press, and indicated gen-
erally by 15, are feed roller mechanisms which are driven
by an adjustable crank means 16. Sheet metal or other
sheet material is fed intermittently during each return
stroke of the crosshead 13 and a forming or shaping step
is performed thereon at each operating station upon every
power stroke of the crosshead, no dieing being: effected
on the material at the idle stations. Each of the operat-
ing die stations along the surface 12 performs a successive
dieing or shaping operation on a. given portion of the
sheet material.

The connecting elements 14 are ‘connected to the cross-
head 13 at a plurality of spaced points thereby distributing
forces on the crosshead and avoiding distortion thereof.
Using this construction a crosshead of relatively light con-
struction may be employed. The lightness of the cross-
head 13 permits rapid reciprocation thereof,” while the
plurality of connecting elements 14 assure the uniform
motion of the crosshead as a whole.

In view of the rapid operation of the lightweight presses
of this invention in employing the progressive die pro-
cedure, the feed of work stock requires accurate and posi-
tive control. The progressive die process is generally
carried out with relatively thin and flexible sheet stock
supplied from coils. The rapid rate of the advancement
of the stock, and its difficult handling properties, lead to
instances of jamming, folding, or tearing of the stock due
to failure of proper advancement thereof. In presses em-
ploying crossheads of light construction, such as the press
19, jamming or folding of the stock may result in sub-
stantial distortion or nonuniform motion of the cross-
head and in misalignment of the tools carried thereby.
Such misalignment and distortion may result in serious
damage to the tools, the crosshead, and the drive mecha-
nism of the press.

In a preferred embodiment of the press of this in-
vention, the details of which are best shown in FIGS. 2
and 3, there is found a yielding connection between each
of a plurality of rod-like connecting means and the
crosshead 13, together with electrical contact elements
which are capable of being energized upon a yielding
of a connection. Although in this preferred embodiment
the yieldable connections are bstween the elements 14
and the crosshead 13, the yieldable connections may in
some instances be advantageously utilized between those
elements 14 and the lower crank driven cresshead.

In the event of a jamming of the sheet metal or stock,
the resulting distortion of the crosshead 13 will effect a
vielding in the adjacent connection with a rod-like ele-
ment 14, The light weight construction of the crosshead

80 13 will allow it o be distorted in the vicinity of the jammed

stock or “other interfering conditions, while otherwise
remaining in proper relation to the tool supporting sur-
face 12, hence the necessity of having an overload detect-
ing means associated with each of the pull rods or con-
necting elements 14.

The crosshead 13 is provided with a number of through
openings 28, which openings are preferably counterbored
or relieved as at 21 to provide a recess having an an-
nular seat 22 formed therein. The rod-like connecting
elements 14 are provided with ends 23 having a reduced
diameter of a size adapted to be slidably received in the
openings 20. Adjustment of the effective length of the
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connecting means is provided for by collars 34 having
threaded bores cocperating with threaded portions 142
of the connecting element 14.

The reduced ends of the rod-like elements 14 are pro-
vided with threaded portions 24. Retaining elements 25,
having centrally threaded bores 252 therethrough, are
threadedly engaged with the reduced portions 23. The
retaining elements 25 are cylindrical in shape and have
an outer diameter of a size permitting them to be recessed
in the counterbore 21. The retaining elements have lower
faces 26 in spaced relation to the annular seats 22.

Surrounding the reduced portion of the connecting ele-
ments 14, and between the retaining elements or nuts 25
and the crosshead 13, are a pair of spaced, hardened,
washer elements 27 and 28, adjacent the faces 26.and
seats 22 respectively.. Between the spaced washers 27 and
28 are disposed cup-shaped, resilient, thrust elements or
washers 29. The resilient thrust elements 29 may be
made of a size and strength to -offer a predetermined re-
. gistaiice to deformation. A pair of electrical contacts 30
and 31 -are supported by insulating means 32 and 33, on
each of the retaining means 25, and on the crosshead 13
respectively. The contacts 30 and 31 are connected by
leads 39> and 312 in circuit with the power means, and
each pair thereof is independently effective upon closing,
or being actuated, to interrupt the power means as by
releasing the clutch, and to set the brake to halt the press.

A distortion of the crosshead 13 will result in move-
ment of a connecting element 14 and retaining element
25 with resuect to the crosshead in the vicinity of the dis-
tortion. Such relative movement will compress the yield-
able thrust member 29 and bring contact 3¢ towards
contact 31. Sufficient motion will close the contacts 30
and 31 against the resistance of the annular, resilient,
thrust member 29, interrupting the power to the press
10, halting the power stroke of the crosshead 13.

The amount of resistance to distortion and nonuniform
motion of the crosshead 13 which is offered by the re-
silient thrust members 2% may be predetermined by ad-
justment of the retaining elements 25 along the threaded
portions 24 of the pull rod elements 14 to thereby pre-
load the thrust members. Only an interference or op-
position to motion of the crosshead 13 which is greater
than that predetermined amount will bring the contacts
30 and 31, or other motion detecting means, into play to
effect a timely stopping of the press. Each of the resilient
thrust members 2% may be preloaded differently to deter-
miné the maximum thrus the crosshead 13 can exert, con-
sistent with the dieing to be done in the vicinity of each of
the rod-like elements 14.

From the foregoing description and the accompanying
drawings it will now be readily seen that there has been
provided an improved press of the high speed variety,
wherein there are yieldable connections to the crosshead
together with detecting means adapted to interrupt the
power to the press upon a yielding of those connections.
An effective and reliable high speed press construction is
thereby achieved, protecting the press and its dies against
extensive damage in the event of unusual resistance to the
normal motion of the crosshead.

Although a preferred embodiment of the invention has
been illustrated and described herein, it should be under-
stood that the invention is susceptible of various modifica-
tions and adaptations within the scope of the claim.
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Having described my invention, I claim:

In a press of the character described, a frame member
having a substantially elongated first tool supporting
surface, a first crosshead spaced from said frame member
and having a second teol supporting surface facing said
first tool supporting surface, a second crosshead spaced
from said frame member on the side thereof opposite the
side from which said first crosshead is spaced, said second
crosshead being guided for linear reciprocation toward
and away from said frame member, said frame member
having a plurality of openings therethrough at spaced loca-
tions throughout said first tool supporting surface, said
first crosshead having a plurality of openings therethrough
aligned with said openings in said frame member, rod

elements fixed to ‘said second crosshead and extending

through said openings in said frame member and having
threaded upper ends projecting beyond the side of said
first crosshead remote from said frame member, drive
means for reciprocating said second cross head and said
nut means threaded on each of said rod elements and
engaging the side of said first crosshead facing said first
supporting surface so that upon rotation of said first
nut means said first crosshead moves relative to said rod
elements, second nut means threaded on the end of each
of said rod elements extending beyond the side of said
first cross head remote from said frame member, a pair
of hardened washers slidably mounted on said rod ele-
ments and encircling said rod elements -between said
second nut means and said first crosshead, spring means
comprising a resilient cup-shaped thrust washer encircling
each of said rod elements and interposed between said
washers, first electrical contact means mounted on said
first crosshead, and second electrical contact means
mounted on said second nut means movable into engage-
ment with said first electrical contact means upon relative
movement between said second nut means and said first
crosshead occurring upon compression of said spring
means and interrupting said drive means, said second nut
means being movable relative to said abutment means
upon rotation of said second nut means for adjusting
said spring means to effect a change in the magnitude of
the force necessary to compress said spring means to
move said first and second electrical contacts into engage-
ment.
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