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2 Claims.

This invention relates to a perforating ap-
paratus of the type shown in Letters Patent of
the United States No. 2,296,136, granted Sep-
tember 15, 1942, and the present invention is an
improvement on the structure disclosed in this
patent.

The device shown in this patent consists gen-
erally of a supporting table, a guide tube mount-
ed on the table, a punch movable lengthwise in
said guide tube, a spring whereby the punch is
held in a retracted position within the guide
tube, stop means for limiting the retracting
movement of said punch, a die cooperating with
said punch for perforating sheet material, and a
table which is adapted to project said punch into
operative relation to said die.

In this prior construction the punch while in
use was liable to turn in the guide tube and
become displaced relative to said stop means and

as a consequence the apparatus was liable. to

be damaged and rendered inoperative.

It is the object of this invention to provide
means which enable the punch and guide tube
to be readily assembled and disassembled and
to automatically return the punch to its proper
working position during its projecting move-
ment for perforating sheet material in case the
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' and the die section on the movable ram 2{.
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‘same has Dbecome displaced while  retracting .

after a perforation operation, and to accom-
plish this purpose by means which are very
simple in construction, positive in their action
and not liable to get out of order.

In the accompanying drawings:

Fig. 1 is a front elevation, partly in section,

of a sheet material perforating apparatus em-
bodying a satisfactory formm of this invention,
the sectional part bemg taken on line f{—1,
Fig. 2,

Fig. 2 is a horizontal view of the same, taken
on line 2—2, Fig. 1 looking downwardly.

Pig. 3 is a fragmentary vertical section, on .an
enlarged scale, of one of the perforating units
of the apparatus viewed in the same direction
as Fig. 1.

Fig. 4 is a similar section taken at right angles
to Fig. 3.

Fig. 5 is a bottom plan view of the punch ele-
ment and its mounting of one of the perforat-
ing units.

Fig. 6 is a horizontal section, taken on line
6—6, Fig. 3.

Fig. 7 is a perspective view of the punch of one
of the punching elements.

In the following description like reference
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numerals indicate corresponding parts 1n the
several views of the drawings.

Although the perforating units which embody
the presént. invention rhay be used in connection
with perforating -apparatus which differ in de-
tails of construction, these units, for example,
are shown in connection with an apparatus
forming the subject of United States Patent No.
2,296,136 which in its general organization is
constructed as follows:

The numeral 20 represents the lower station- .
ary table, bed or platen of a power press and
24 the upper reciprocating ram which moves
vertically toward and from the table or bed.

In general this perforating apparatus includes
one or more perforating units ‘each -of which
comprises a punching section and o die section
which cooperate for producing a hole in a work
sheet 22 and which are mounted on the members
of g press, one of which is movable relative to
the other, the punching section in -the present
case being mounted on the stationary bed 20
In
practice a plurality of punching sections are
mounted selectively -on a horizontal lower sup-
porting plate 23 which is provided over the cen-
tral part of .its .area with a plurality of punch
section receiving openings 24 and a ‘plurality -of
die sections are mounted selectively on a hori-
zontal upper supporting plate 25 which is pro-
vided over the central part of its area with a
plurality of die section receiving openings ‘21
which are arranged respectively in line with the
corresponding punch receiving openings 1n the
lower supporting plate.

Each of the punching sections is constructed
as follows: )

The numeral 26 represents a punch guide
tube which fits in one of the openings 24 of the
lower supporting plate 23, while the lower end
of this tube projects below the underside of this
plate and is provided with an external screw
thread and the upper end of this tube is pro-
vided with an external flange 28 bearing against
the upper side of this plate, as shown in Figs.
1, 3 and 4.

The numeral 29 represents a punch casing
provided at its upper end with an internal screw
thread which engages with the external thread
of the companion guide tube 26 and bears with
its upper -end against the underside of this sup-
porting -plate. -Within the casing 29 is arranged
the body 31 of a punch, the lower part of which -
projects downwardly below the lower end of the
casing and the bit or cutter 32 at the upper end




2

of which slides in the bore of the guide tube 26.
The punch is rétracted by a stripper spring 33
which is arranged within the casing around the
punch and bears at its upper end against a
downwardly facing upper shoulder 34 at the
upper end of the casing, while the lower end of
this spring bears against an upwardly facing
lower shoulder on the lower part of the punch.
This lower shoulder is formed on the punch by
making a part of the punch adjacent to its
lower or rear end of oblong form in cross sec-
tion and thus producing two lugs 35 which pro-
vide upper and lower shoulders on the opposite
sides of the punch. The downward or retracting
movement of the punch in the casing 29 under
the pressure of the stripper spring 38 is limited
by stop means which preferably consist of a
shoulder formed by two stops 38 arranged on
opposite sides of the casing and adapted to be
engaged on their upper sides by the stop lugs
35 of the punch. Each of these stops 36 is pref-
erably formed by cutting a circumferential slit
31 in the lower part of the casing and bending
inwardly that part of the casing between the
respective slit and the lower end of the casing
so that the same projects inwardly from the
bore of the casing and into the path of one of
the stop lugs 35 on the punch.

Assemblage of the punch with the casing and
stripper spring is effected by placing the punch
in alinement with the axis of the casing and
stripper spring while the oblong part of the
punch registers with the oblong form of the open-
ing between the inwardly bent parts 36 of the

casing. After the punch is arranged in this po- &

sition the same is moved into the casing and
stripper spring until the stop lugs 35 of the
punch are above the stops 36 on the casing after
which the punch is turned one-quarter circle
about its axis, whereby the stop lugs 35 of the
punch are carried over the stops 36 of the cas-
ing. Upon now- releasing the upward pressure
against the punch the stop lugs 35 of the latter
will bear against the upper sides of the casing
stops 36 and hold the stripper spring in its com-
pressed position, as shown in Figs. 3 and 6.

Whenever it is desired to remove the punch
from the casing and stripper spring for the pur-
pose of sharpening. its bit or, when broken or
replacing the same by a new punch, this can
be effected by first turning the punch until its
oblong part formed by the stop lugs 35 is in
register with the oblong lower part of the hore
of the casing between the stops 36 of the latter
after which the punch can be freely withdrawn
from the casing. . .

When assembling the elements of a punching
section on the lower supporting plate of the per-
forating mechanism, the guide tube 26 of this
section is first placed with its neck in the desired
locating opening 24 of the lower supporting plate
23 so that the flange of this tube engages with
the top of this plate and then the bit 32 of the
punch is introduced into the bore or opening of
this tube from the lower end of the latter and
then the upper end of the casing is screwed onto
the lower end of the guide tube 26 and engaged
firmly with the underside of the lower support-
ing plate.

The punches of the several punch units engage
their lower ends with the upper side of the bed
or table 20 of the press and the supporting plate
- 23 is mounted on this bed for the purpose of
lowering the casings 29 -and -guide tubes 26 so
as to expose the bits 32 of the punches above
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the guide tubes 26 for cooperation with the dies
to produce holes in the workpiece 22 and to
withdraw the workpiece from said punches after
the holes have bheen formed in the same. The
means for thus mounting the lower supporting
plate on the press bed are constructed as fol-
lows:

The numerals 42, 42 represent supporting bars
secured crosswise by screws 43 to the underside
of the front and rear edge portions of the lower
supporting plate 23 and guided relative to the
press bed by means of posts 44 which are con-
nected at their lower ends with the press bed
and pass through openings in the ends of the
supporting bar 42 for guiding the latter in its
vertical movements. The lower supporting plate
23, crossbars 42 and the parts mounted thereon
are yieldingly held in an elevated position rela-
tive to the press bed by means of lifting springs
46 interposed bhetween the supporting bars 42
and lower bolsters 47 which are secured to the
top of the press bed. The upward movement of
the supporting bars 42 under the pressure of the
lifting springs 46 is limited by stops 48 on the

5 guide posts 44.

On its upper side the lower supporting plate
23 may be provided with suitable gages 52 against
which an edge of the workpiece 22 may be placed
for properly locating the same relative to the
punch and die sections to produce the holes in
the workpiece in the desired places.

Each of the die sections which cooperates with
one of the punch sections for producing a hole
in the workpiece is constructed as follows:

The numeral 53 represents the tubular body
of a die, the central part of which fits one of
the die openings 27 in the upper supporting plate
25 while the lower end of the same has a cutting
edge around its bore and an external flange 55
which bears against the underside of said plate.

Above the upper supporting plate 25 are ar-

' ranged a plurality of tubular clamping sleeves
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or nuts 51. Each of these clamping sleeves has
its lower end bearing against the top of the up-
per supporting plate 25 and connected by a
screw joint with the upper end of the die body
53, thereby detachably securing the respective
die section .to the upper supporting plate, as
shown in Figs. 1, 3-and 4. .

The upper ends of the several die clamping
sleeves §T engage with the underside of an up-
per pressing plate 59 which is secured to the
underside of the ram by screws 60, as shown
in Fig, 1.

The upper supporting plate 25 is secured to
this pressing plate in a spaced relation thereto
by means of spacing sleeves 61 interposed be-
tween the upper supporting plate 25 and the
pressing plate 59 and fastening screws 62, as
shown in Fig. 1. '

At its upper end each of the clamping sleeves
51 is provided with a discharge opening 83 which
extends from its bore to its periphery and
through which escape, to the exterior of the
apparatus, .the slugs which are formed by the
stock which is removed from the workpiece dur-
ing the formation of the holes therein.

The operation of this apparatus is as follows:

When the ram is raised the lower supporting
plate is raised by the stripper springs 33 and
the bars 42 are raised by the lifting springs 46
so that the upper ends of the punches are below
the top of the guide tubes 26 and a gap is formed
between the lower punch sections and the upper
die sections of the several perforating units, as
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shown in Figs. 1, 3, and 4. - While the parts are in
this position the: work .sheet. 22 ‘is placed ‘upon
guide tubes 28 of the several punch sections, as
shown by broken lines .in-Fig. 1 and then.the
ram is lowered. During the first part .of the
downward movement .of the ram the lower sup-
porting plate 23 and the parts connected there-
with remain at rest until the lower ends of the
several die bodies 53 of the die sections bear

against the top.-of the workpiece and clamp the

same-against the upper ends of the guide tubes
26 of the several punch seetions-and hold this
workpiece securely, against lateral displacement.
During the continued downward movement of
the ram the workpiece, together with the punch
guide tubes, punch casings and lower’ support-
ing plate 23, are depressed while the punches
are -at rest thereby causing the bit at-the upper
end of each punch to pass through the adja-

cent part -of the workpiece and into the bore of o

the companion die, thereby punching a slug out
of the workpiece and into the die and forming a
hole in the workpiece. The slugs which are suc-
cessively removed from the workpiece are pushed

upwardly into the dies and -eventually escape .

to the exterior of the apparatus-through the
openings 63. During the descent of the punch
casings 28 the springs 33 are further: compressed
and when the ram rises and the grip of the dies

on the workpiece is released, the stripper springs ..

33 hold the punches down in engagement with
the press bed 20, whereby the upper.or bit ends
of the punches are withdrawn from the work-
piece and the latter is free to be removed from

the punching apparatus and replaced by another 4

unpunched workpiece.

Tt has been found by actual experience that
when the easings 29 of the punching units are
depressed relative to the stationary punches dur-
ing the perforating operation that a punch some-~
times is turned about its axis to such an extent
that the oblong part which is produced therein
by its laterally projecting stop lugs 35 is brought
into register with the correspondingly shaped ob-
long opening or passage between the inwardly
deflected parts 36 of the casing. In consequence
of this change in position of a punch the same
during manipulation of .the punching apparatus
is liable to drop in the respective casing to such
an extent that the stop lugs 35 are below the
casing stops 36 and the respective punch may be
turned while thus displaced so that these casing
stops during a subsequent descent will strike the
punch stop lugs 35 and cause breakage or damage.

Means are therefore provided in accordance 5

with this invention whereby the punch of a
punching unit which has been accidentally turned
from its normal proper position into an abnor-
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mal or improper position will be automatically

returned to its normal positior during the de-
scent of the respective punch c.ing and thereby
avoid the objectionable results above mentioned.

The preferred means for accomplishing this
automatic return of a punch from an abnormal
to a normal position within the punch casing
are constructed as follows:

The numeral 78 represents an alining head
arranged on the body 31 of each punch below the
stop lugs 35 and spaced from the latter a dis-
tance equal to the height of the inwardly bent
stops 36 on the punching casing 29.
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As a whole this alining head is of oblong form

crosswise of the respective punch and of the
same general dimensions as the combined form
of the stop lugs 35 on the punch body, but the
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longitudinal axis of the alining head is-arranged
at right angles to the: longitudinal axis of the
stop lugs 385. Each of the corners of this oblong
alining head is beveled, rounded or:inclined. from
the outer lower: part of this head upwardly and
inwardly toward the center of the same, as best
shown at Ti in Figs. 1, 3, 4 and 1. : oo

In the properly or normally assembléd posi-

tion of the parts of each punching unit the stop

lugs 35 are arranged crosswise of the casing stops
3% and the latter operate to. limit the upward
movement.of the casing on the punch and at this
time the alining head 710 of the punch is in'a
position to permit the casing to slide with its
oblong space between its stops.38 downwardly
over this alining head and thereby prevent the
punch body from turning about its axis and thus
maintain the punch in. its normal: position.: - -

if, however, the punch, during the descent of
its companion casing, should be turned more or
less about its vertical axis -and thus move. its
lugs somewhat out of full alinement with the
casing stops 38, or possibly completely to one
side of the casing stops, then the punch during
the upward movement of the casing following -a
perforating operation would leave the punch be-
hind and in a position in which the punch is
uncoupled irom the casing. If now the punch,
due to jarring of the apparatus or other cause,
should be turned about its vertical axis the up-
per side .of the alining head would project more
or less underneath the casing stops 36, and if no
means were provided the subsequent downward
movement of the casing would engage its stops
36 with the top of the alining head 79 and not
only prevent the perforating apparatus from
functioning properly but also injure or.damage
the same. This objectionable result is, however,
prevented by engagement of the overhanging
lower stop parts 36 of the punch casing 28 with
the inclined faces 7 on the corners of the alin-
ing head 70 whereby the punch is turned about
its vertical axis until the alining head registers
with the oblong space between the stops 36 and
permits the casing 29 to slip downwardly over
the same and the stop lugs 35 are also furned
so that they overhang the stops 36, as shown
in Figs. 3 and 6. .

It will now be apparent that so long as the
punch Is in its normal position in which the
oblong alining head registers fully with the ob-
long space between the stops 36 of the punch
casing the latter will be free to descend and cause
the bit at the upper end of the punch to project
above the guide tube 28 and enter the cutting
opening of the respective die tube 53, but if the
punch has been turned about its vertical axis into
an abnormal position in which its stop lugs 35
are out of line with the top of the casing stops
36 and its oblong alining head 70 is underneath
said casing stops, then the punch will be au-
tomatically restored to its normal operative posi-
tion by engagement of the stops 36 with the in-
clines 11 and thus prevent damage to the per-’
forating apparatus and maintain the same in
working condition.

Main alining means are provided for alining
the punches of the lower supporting plate 23 and
the dies 53 of the upper supporting plate 25 be-
fore the ram 21 has descended a sufficient dis-
tance to engage the dies with the -guide tubes 26
preparatory to depressing the latter and causing
the dies to slip over the punches and perforat-
ing the workpiece. The preferred construction of
these main alining means, shown in Figs, 1 and




2, comprise a plurality of upright alining pins 8&
connected at their lower ends with the screws 43
which fasten the lower supporting plate 23 to
the bars 42 and adapted to cooperate with alin-
ing sockets or recesses 81 formed in the fasten-
ing screws 62 and spacing sleeves 61. When the
ram is raiseqd into its inoperative position, as
shown in Fig. 1, the sockets 81 are withdrawn
from the alining pins 80, but during the first part
of the descent of the ram these sockets 81 slip
over the pins 80 and aline the punches and dies
of the several punching units and during the
last part of the downward movement of the ram
the dies engage the workpiece and slip over the
punches and perforate the workpiece.

I claim as my invention:

1. A unit for perforating sheet material com-
prising a die and a punch one of which is mov-
able relatively to the other so that the same co-
operate to produce a perforating operation, a cas-
ing enclosing said punch and movable length-
wise thereof and provided with an internal stop
and an oblong space adjacent to said internal
stop, an external stop lug projecting laterally
from said punch and normally extending over
said internal stop, a spring for moving said cas-
ing so that said punch is within the casing, means
for moving said casing so that the punch extends
from said casing, and an oblong alining head ar-
ranged on said punch and normally registering
with said oblong space and provided with an in-
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clined face adapted to be engaged by said cas-
ing when the punch is in an abnormal position
and turn the same into its normal position.

2. A unit for perforating sheet material com-~
prising a die and a punch which are movable
relatively to one another and cooperate to pro-
duce a perforating operation, a casing enclos-
ing said punch and movable lengthwise thereof
and provided on its diametrically opposite sides
with internal stops and an oblong space between
said stops, external stop lugs projecting laterally
from diametrically opposite sides of said punch
and normally extending over said internal stops
and adapted to engage their undersides with said .
internal stops, a spring for shifting said casing
so that the punch is within said casing and bear-
ing against the upper sides of said lugs, an ob-
long alining head arranged at the rear end of
said punch and having its longitudinal axis ar-
ranged at right angles to the longitudinal axis
of said stop lugs and adapted normally to register
with the oblong space between said internal stops
and provided on its corners with inclined faces
which are adapted to be engaged by the lower
end of said casing when the punch is in an ab-
normal position and turn the same into its nor-
mal position, and means for shifting said cas-
ing so that the punch extends therefrom for
cooperation with said die.

MARLEY E. BECHTEL.



