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38 Claims.

This invention relates to an apparatus for
punching holes at specified locations throughout
the areas of sheets of material such. as sheet
metal, and is particularly adapted for punching
the numerous rivet holes required in the thin
meta] panels or sheets which are used in aircraft
construction to form the outer surfaces of wings,
fuselages, and the like, but the invention may be
applied to other uses where relatively large num-
bers of holes are required in panels or sheets of
materials. .

The main object of my invention is to provide
an apparatus and method
sheet materials, which is simple in construction,

economical to manufacture and use, and efl-
eient in its purpose and which can be made to
operate on work sheets of any desired size..

Another object is to provide such an appa-
ratus for the successive accommodation of any
aumber of pairs of punch and die carrier plates,
thus requiring the preparation only of the ‘plates
when new patterns of holes are

A further object is to provide an apparatus of
this nature in which so-called non-critical mate-
rials may be used for the majority of parts espe-
cially the punch carrler plates, the base plates
and the support members. ’

Another object is to provide an-apparatus and
method for punching a multiplicity of holes in
which the punch carrier plate and the die carrier
plate are free from the pressure of punching and
stripping the work from the punch and all such
pressure 18 transmitted through the dies to the
bed of the press. _

A further object is to provide an apparatus of
this description in which the punches may be
instantly serviced by lifting them freely out of
their guideways in the punch carrier plates to
prevent loss of time when a punch fails.

Another cbject of this invention is to provide
die plates which are so constructed that the dies
may readily be removed therefrom for use in
another die plate for another job. :

A further object of this invention is to provide
an improved method of making punching appa-
ratus. ’

Another object is to provide an apparatus of
this kind having die carrier plates and punch
carrier plates which have similar holes formed
therein while the two plates are secured together,
to receive the punch and dle units.

Another object of this invention:
a single apparatus which will be capable of pro-
ducing two or more different types of work-

. pleces.

for punching holes in -

to be punched.

is to provide .
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. gpparatus removed from
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These and other objects and the several novel
features of this invention are hereinafter more
fully described and’ claimed and the preferred.
form of construction by which these objects are
obtained, is shown in the accompanying draw-
ings, in which:

Fig. 1 is a front elevation of a hole punching
apparatus embodying this invention, showing the
parts thereof in operative relation to the bed and
ram of a press; and in the positions which they
occupy when the holes are punched. s

Tig. 2 is a top plan view of the hole punching
the press.

Fig. 3 is a sectional elevation thereof, on line
3—3, Fig. 2, and showing the apparatus in the
press with the ram in elevated position.

Pig. 4 is a front elevation of a hole punching
apparatus of modifled construction. o

- Fg. b is a top plan view thereof.

Fig. 6 is a sectional elevation thereof, on line
§—8, Fig. 5, and showing the apparatus in the
press with the ram in elevated position. '

Fig. 7 is a front elevation of a hole punching
apparatus of arnother modified form.

Fig. 8 is a top plan view thereof.

Fig. 9 is a sectional elevation thereof, on line
9—9, PFig. 8.

{5 represents the stationary bed of a press in

- which my apparatus may be used, and 18 is the:
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ram of the press which is movable toward and
from the bed. My improved hole punching appa-
ratus is adapted to be inserted between the bed
and the ram of the press after it has been com-
pletely set up or assembled outside of the press,
and may be readily removed from the press when
a job is completed and replaced by another hole
punching apparatus for operating on another
job. In this manner, the press remains idle only
for very brief intervals of time.

My hole punching apparatus includes a ‘die.
supporting or carrier plate 17 and & punch sup-
porting or carrier plate 18: These two plates
may he made of any suitable metal, or if desired,
the plates may be of suitable non-metallic ma-
terial, since, as will be hereinafter “explained,
neither of these plates carry any of the pressures
or strains required for punching the work and
for stripping the punches from the work. The
two plates are spaced apart by means of sup- .
ports or rails 19 arranged at opposite edges of
the plates. The plates are bolted or otherwise
secured to these rails, which space the plates
apart so that the work 20 may be inserted be-
tween the two plates.

The lower or die carrying plate is provided
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with apertures extending perpendicular to the . bed I8 of the press, this downward pressure which
faces of this plate, the holes being formed in the is necessary for perforating the work and com-
plates in accordance with the pattern desired pressing the resilient stripper member 38, is
on the work. The die units are preferably in the transmitted by the die units directly to the bed
form of posts 22 having their upper ends drilled 5 -of the preas and none of the strains are trans.
to form the die openings 23, and a suitable pas- mitted either to the punch carrier plate {8, or
sage 24 s provided in the side of each post to the die carrier plate (1. This fact, conse-
-and connecting with the 6penings or holes 23, quently, makes it possible to employ plates of
‘80 that the slugs or punchings may pass out of - non-metallic material, such for example, as ply-
the dle., The die holes 28 in the posts are ac- 10

-curately formed coaxially with the outer cylin-

drical surface of the posts. .The posts extend °

- through the die supporting plate {7 and the
lower endg thereof, consequently, may rest di-
rectly upon the bed (8 of the press, It desired,
the lower ends of these dle units may have heads
or flanged portions 28 formed on the lower ends
thereof of larger diameter than the holes in the
die plates T so that the dies may be definitely
located with reference to the die carrier plate,
These flanged or larger portions 28 also serve to

support the die plate from the bed 8.

The punch carrier plate I8 is also provided

with holes adapted to receive the punch units
and the holes in the punch carrier plate are
spaced identically with the holes in the die car-
rier plate so that the punches will cooperate cor-
rectly with the dies. In the particular construc~
tion shown, each
‘guide sleeve 28 which.is of such diameter as to
" slide freely but accurately in its hole in the punch
carrier plate 18 and the upper end of the punch
gulde sleeve is provided with a flange or head
29. Each punch guide sleeve is provided with

& central hole or bore through which the punch

30 extends.and in which 1t is slidable. The up-

per end of the punch has an enlarged head 3 -
18 during the per-

which is engaged by the ram
forating operation. Between the flange 29 and
the head 30 of the bunch, a resilient stripping
member 13 provided, which may be in the form
. of & sleeve or pad 32 of rubber, although it will
be understood that springs of any suitable type
may be employed, if desired. A relatively light
lifting spring 33 is arranged between the punch
carrier plate {8 and the head or flange 29 of
the punch guide sleeve 28, the lifting springs
moving the punch units upwardly so that the
‘lower ends of the punch guide sleeves are prefer-
ably at or above the level of the lower surface
of the punch carrier plate, so that they will not
interfere with the insertion of the work between
the punches and dies, The resilient stripper or
* rubber sleeve 30 13 80 proportioned that it nor-
~mally draws the lower end of the punch into

the punch guide sleeve 28. When the ram de-
scends to perforate the work 20, it engages the
heads of the punches and carries the punch units

downwardly, thus icompressing the light lifting
_8prings 38 until the punch sleeves engage the

upper surface of the work, whereupon further

movement of the ram moves the punches rela-
tively to the stripper sleeves through the work,
thus compressing the stripper members 30. Upon
“upward or return movement of the ram, each
- resilient stripper member 30 expands while the
punch sleeve remains in contact with the work,
thus withdrawing the lower end of the punch
out of the work and into the stripper
‘whereupon the litting spring 33 carries the punch
unit into the position shown in Fig. 3.

It will be noted that during this operation, the
downward pressure exerted by the ram on the
punches is transmitted through the workto the
die units, and since the die units rest upon the
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punch unit includes a punch -
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_ ralls,

56

60

- locating the work with
. and dies.
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sleeve,
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_blates 17 and 18

Wwood, pressed wood, lignon, plastic compositions,
or the like, ~- - ) o .

The construction described makes it possible
to easlly produce a hole punching apparatus for
any particular job.. . It will be.obvious that since
the holes in the piates for- carrying'.the punch
and die units must be in.axial alinement, with
each other, the two blates may be. clamped or
bolted together face to face in ‘any suitable or
usual mauner, whereupon the holes may be si-
multaneously drilled and reamed throuul} both
plates according tb the pattern required. 'When
this hole-forming operation is completed, it is
merely necessary to separate the plates and
mount them in fixed spaced relation to esch
other with their corresponding holes in axial
alinement, and then to insert the punch and die
units into these holes. For example, the plates
may be mounted on the rails or spacing mem-
bers 19 so that the holes therein are in axial
alinement with each other. The dies may then
be inserted into the holes in the die carrier plate

-8nd the punches into the holes of the punch
_carrier plate, '

° Since the dies must fit snugly in the holes in
the die carrier plate, and since the punch guide
sleeves must have a sliding fit in the holes in
the punch carrier plate, the die units are pref-
erably made of slightly greater diameter than’

the punch guide sleeves, so that the die units

«Will have & press fit in the holes of the die car-

rier plate, while the guide sleeves have a sliding

-fit in the holes of the punch carrier plate (8.

It desired, the outer diameter of the die units
and of the punch carrier sleeves may be made
the same and the holes in the upper plate (8
meay then be made slightly larger after the plates
1T and 18 have been separated.

When the holes in the punch and die plates
for the punch and die units have been formed,
the plates are separated and assembled on the
and bolts 831 are passed through previ-

ously formed holes in these plates and rails. The

-plates are then alined accurately by means- of

the pins 38, after which the bolts are tightened
and if desired holes are then drilled through the
plates and ralls into which dowel pins are driven,
as is customary in die making, _

In the particular construction illustrated in
Figs. 1 to 3, these pilot pins extend through holes
in both of the plates which have been drilled in
addition to those drilled for the punch and die
units, these holes being positioned for properly
reference to the punches
Consequently, the pllot pins 8§ serve
the two-fold purpose of correctly alining the two
and also these pilot pins serve
A5 gages or stops against which the work 20 is
placed for the correct positioning of the same.

When the desired number of work-pieces have
been punched, the punching apparatus ig re-

- moved from the press, and the punch and die

units may be removed from their carrier plates

- 80 as to be usable on another punching appa-

- ratus, and if desired,

75

the two plates 17 and i8
may also be disconnected from the rails | 9,
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whereupon other plates may be secured to the
rails for forming a different hole punching ap-
paratus for use on another job.

From the forezoing description, it will be ob-
vious that by means of the construction described,
a hole punching apparatus may be very effi-:
ciently constructed at a low cost and the actual
time required for making punch and die carrier
plates is approximately the same as that here-
tofore required to make a drill jig gage plate
for stack drilling the work. The apparatus may
rest on the bed of a press without being attached
thereto, or it may be secured thereto by any suit-
able or well known means (not shown).

In Figs. 4 to 6 is shown a modified apparatus
in which the slugs or punchings, instead of being
discharged between the two plates i7T and {8,
are discharged below the'die supporting plate.

In this construction, die units of slightly modi- -

fied construction are shown which have heads
or enlarged ends 38 of greater height than those
shown in ‘Figs. 1 to 3, and these die units have

10

16

20

recesses or slots 39 cut in a side thereof which -

terminate in the heads and through which the
slugs pass and are discharged below the die car-
rying plate I17. By means of this arrangement,
‘the die units may be made somewhat shorter
than those shown in Figs. 1 to 3. Consequently,
also the space between the plates 1T and {8 may
be less, and spacing rails 40 of less height are
provided. The plates 1T and. 18 may be con-

25

30

nected to the rails 40 by means of bolts 41 ex- .

tending through both plates and the rails and
having a threaded engagement in small blocks
or nuts 42, which may be of the same height as
the head portions 38 of the dies, so that these
nuts may also rest on the bed 1§ of the press.

In Figs. 4 to 6, I have also shown gage means
of modified construction, these means compris-
ing set screws 45 engaging in threaded holes in
the rails or supports 40. These gage screws may
be adjusted as desired to correctly position the
work with reference to. the hole punching ap-
paratus and may then be secured in their ad-
justed positions by means of lock nuts 46. By
means of this construction, the drilling of holes
in the plates 17 and 8 for the gage pins 35 is
eliminated and the gage screws 45 take their
place. In this construction, I show an addi-
tional spacer bar 88 at the rear of the appa-
ratus which supplements the spacer bars 40 at
opposite sides thereof and two of the set screws
45, in the construction shown, extend: through
this spacer bar. In alining the plates (7 and 18
before tightening the bolts &1, pilot pins, simi-
lar to the pins 35 shown in Figs. 1 to 3, may be
used to cooperate with the holes drilled in these
two plates for receiving the punch and die units.

Tn Figs. 7 to 9, I have illustrated my invention
as applied to hole punching apparatus for use
in connection with work of large dimensions.
In the constructions shown in Figs. 1 to 6, the
plates 1T and 18 are of relatively small size, and
since this punch holding plate is required to sup-
port only its own weight and the weight of the
punch units carried thereon and the compres-
sion of the very light lifting springs 30, no ap-
preciable deflection of the punch carrying plate
will occur. If, however, these punch carrying
plates are large and supported only at two oppo-
site edges, there will be a tendency of the plates to
sag in the middle portions thereof. This sagging
would move the punches out of axial alinement
with the dies, and thus cause either defective’
work or the breaking of the punches.
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‘mation of this plate due

3

7 to 9, I have shown

.Consequently; in Figs. »
for use in connection

& modified construction
with large punch carrier plates.  In this con-
struction, the die carrier plate 55 and the punch
carrier plate 58 are preferably arranged in a
frame or trough-like structure including a base
plate 53 having upright side walls or flanges &4
secured thereto: 5B represents a die supporting
plate having die units 56 extending through holes
therein as described in connection with the pre-
ceding figures. 58 represents the punch carrier:
plate on which punch units $8 are mounted,
these punch units being substantially the same
in construction as those heretofore described,
except that the punch units in Figs. 7 to 9 are
provided with stiipper springs 60. The plates
§5 and 58 have heles provided therein for the
punch and die units as heretofore described. In
place of using spacer rails or bars between the
two plates 55 and 58, 1 provide other means for
securing the plates in fixed relation to each other,
in such a manner that the upper or punch carrier
plate will be supported at portions intermediate
of the ends thereof to prevent sagging or defor-
to its weight and to the
weight of the parts mounted thereon. Any suit-
able means may be employed for this purpose,
and in the construction shown by way of example,
I provide one or more beams such for example as
beams 62 and 63, 64 and 65. The beams, 62, 63
and 64 extend crosswise of the frame and have
their ends secured on the upright walls or flanges
54 and the beam 65 extends erosswise and may
be made in two parts which are welded or other-
wise secured between two adjacent transverse
peams. These frame members may be ‘provided
at intervals with hangers or clamping members
87 which are suitably mounted on the beams:
and which have screws 68 adapted to enter into
threaded holes in the punch carrier plate 58 for
supporting. this - plate from. the beams. The
hangers or clamps 67 may be of any suitable or
desired form, those shown being angle-shaped
pieces having one leg resting on top of the beam,
and the other one extending downwardly along
the beam, but the clamping screws 68 may extend-
through holes in the beams themselves or clamp-
ing means of any other suitable construction
may be employed in place of those shown.

Since there will be a tendency of each beam to
sag somewhat in the middle portion thereof due
to its weight, and since this sag or deformation
will be greater when the punch carrier plate is
carried by the beams, the lower surfaces of the
beams are preferably arc-shaped or concave, ‘the
arc being very slight and just sufficient so that
when the punch carrier plate is secured to the
beams, the lower edges of the beams will be
horizontal. The extent to which the lower faces
of these beams are concave is, of course, deter-~
mined by the length of the beams and the weight
which they must support and the deflection of
the material of which the beams are made under
the load imposed on them. When beams are
formed in this manner, it is merely necessary to
clamp the upper face of the punch carrier plate
against the lower faces of the beams, and no deli-
cate adjustments are necessary to mount this
plate to relieve it of sag or distortion.

The lower or die carrier plate 55 rests on the
base plate 53 of the frame and suitable means
ate provided for shifting this plate so that the .
apertures therein may be accurately alined with
the apertures in the punch carrier plate, for ex-
ample, by means of pilot pins as described in
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-connection with Figs. 1 to 3. This may be ac-
complished in'any suitable manner, for example,
by providing suitable set screws 10 which extend
through the side walls or flanges 54 and which
may be provided with the usual lock nuts for
holding them in adjusted position. In the con-
struction shown, these set screws engage clamp-
Ing bars 11 extending lengthwise of the frame and
disposed: between the set ‘'screws and the die
carrier plate 85. The punch carrier plate 58 may
also be adjusted by means of the hangers or
clamps 88, since, obviously, these clamps may be
moved to any desired positions on the beams of
* the frame member, but when the set screws 68
thereof are tightened, the plate 58 will be rigidly
- held against the underfaces of the beams and
thus will be in fixeq relation to the frame, The
die units 56 are pressed into the holes in the
die carrier plate 58 before the plate is placed into
the frame, and the punch units §9 are preferably
placed into the holes of the punch carrier plate
58 after the same has been Positioned on the
frame. By means of the construction described,
it will be obvious that the plates 55
also be adjusted lengthwise and crosswise of the
frame, so that thé beams will be so positioned as
to not extend across any of the holes provided
for the punch units, :

In order to facilitate the insertion of the work
between the blates 55 and 58, I preferably pro-
vide guide bars or rails 78 which may be secured
to the die carrier plate §5 and the upper edges of
which are substantially on the same plane as the
upper edges of the dies, Preferably these bars
extend out of the frame toward the front edges
thereof to a limited extent so that the work be-
fore being inserted between the plates 5§ and 58
may rest on these guide bars to facilitate the in-
“sertion of the work into the frame.

Stop gages are breferably also provided to stop
in correct relation to the punches
and dies. These stop gages may be of any suit-
able or desired construction, and by way of ex-
ample, I have shown one of these stop gages in
the form of a block 71§ suitably secured to the
die carrier plate 55 and two other stop gages 16
are in the form of posts extending upwardly
from the guide tracks 13, although blocks se-
cured to these bars may be employed. Any other
suitable means for gaging the work may be pro-
vided. :

In accordance with my improved method of
perforating work, it will be obvious that in order
to perforate work with a high degree of ac-
curacy, it is merely necessary to employ two flat
plates of metal or non-metallic rigid material
and to form in these plates alined apertures
while the two plates are clamped together face

10
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made of relatively light or thin material, and
consequently, when a job is completed, these
plates ean be easily stored for future use after

use on another job. By means of the construc-
tion shown in Figs. 7 to 9, 1t will be obvious that
there is practically no limit to the size of work
that can be punched by means of my apparatus,
since if very large sheets are to be worked upon,
the punch supporting plate may be held in cor-
rect flat position by means of supporting beams,
and consequently, no sagging or distortion of the
Dblates will result which would cause the punches
to move out of axia] alinement with the dies.

It will also be apparent that & single set of
plates may be Provided with holes for two or
more different jobs, providing that the holeg are
50 located in the two sets of plates that they do
not overlap or interfere with each other. For
€xample, there are four holes 31 shown in Pig.
6 for use on the work-piece 20. The same plates
may be provided with additional holes 88 for use

. on another job. When the first job is being:

and 58 may

25
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done, punch and die units are placed only into
the holes 3{ and when the second job is to be
done by means-of the same apparatus, all the
punch and die units are removed from the-holes
31 and are placed in the holes 85. It is prefer-
able however to insert, by press fit, dies in al] of
the holes in the lower Dlate and allow them to
remain there until the pattern becomes obsolete.
In this way it is g simple matter to lift punch-
ing devices out of the top plate and insert them
in other plates or in other apertures in the same
plate. As the punching devices are a sliding fit
in the apertures of the top plate this is accom-.
plished rapidly and easily. This may require the
use of other stop gages for positioning the work.
In this manner, a number of different types of
work can be produced by means of a single appa-
ratus.

In the three embodiments of the invention

shown in the drawings, the punch and die car-

- rier plates may have

45

50

to face. As has been stated, if the apertures in -

the two plates are to be of the same diameter,
these apertures may be completely formed while
the two plates are clamped together, or the aper-
tures in one of the plates may be enlarged after

€0

the plates are separated. After the forming of .

these apertures in the plates, it is merely neces-
sary to assemble these plates in spaced relation
to each other with the corresponding holes in
accurate axial alinement, and to pPlace the die
units into the holes of one plate and the other
punch units into the other plates. The appa-
ratus is then ready to be put into a press.

Since the forces hecessary to effect perforating
of the work and stripping of the punches from
the work are not transmitted to either of the two
Plates, it will be obvious that these plates can be

65

70

- the bed of a press,

76

the holes formed therein to
receive the punch and die units after the plates
have been secured to the supports 19 or 48 or in
the frame shown in Figs.7t0 9. When the holes
are formed in this manner, they will be in axial
alinement, and no further positioning of these
plates relatively to each other by means of pilot
pins will be necessary. However, if the plates
thus drilled are disconnected from their supports
or frames, then if they are again required to
make more pieces of the same type of work, they

5 Must be correctly positioned relatively to each

other by means of pilot pins or the like. Since
the spacing supports between the plates as shown
in Figs. 1 to 6 are relatively small, the plates are
preferably left secured to the supports after a
Job is completed and the plates with the sup-
ports may be stored for later use after the vunch
and die units are removed therefrom. In many
instances it is found more desirable to remove
only the punch units which are loose but not
to disturb the die units which are tightly assem-
bled to their plate, Thus the plates secured to
their supports are stored with the dieg intact,
but with the punching units removed if desired,.

In all of the constructions shown, the perfo-
rating apparatus can be completely assembled on
a bench and can then be quickly positioned on
thus reducing to g minimum
the length of time that the press is idle,

It will also be understood that the punch and
die elements may be used over and over from one
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set-up to another. While one set-up is in opere

ation in a press, others may be prepared, com-
plete with punch and die elements, in anticipa-
tion of use. Any number of set-ups may be made
ready in advance of
either with or without the punch and die ele-
ments installed. The change from work of one
type to another means merely sliding one set-up
out of the press and
continuing the operation of the press.

By making all of these set-ups with
of the same height, using plates of substantially
"the same thickness for the punch guide plates
-and -punch and dies units of the same heights,
the. various set-ups will all be of substantially
_ the same height, Cunsequently, the press need

placing in ‘operation,

the new one in, and then.

5
the holes being -arranged according to the

—pattern of holes desired in the work, separating

10

supborts :

said plates and mounting them in fixed spaced
relation to each other with the corresponding
holes in the plates in axial alinement, placing die

units into the holes of the lower plate with
their lower ends extending below sald plate, ar-
ranging punch units, each consisting of a strip-
per and central punch through it, slidably in the
holes of the upper plate, placing the plate as-
semblage into a press with the lower ends of

- sald die units supported by the:bed of the press, .

15

not be adjusted for different shut-heights, so

that no delay in the adjustment of the ram is
necessary when different set-ups of my &ppa-
‘ratus are placed into the press. When the
different set-ups differ in height, they may be
made of uniform height by placing filler plates

either above the punch units or between the-

set-up and the bed of the press.

I claim as my invention:

1. A method of perforating work, which in-

cludes simultaneously forming holes completely
through a palr of plates while secured together
face to face, the holes being arranged accord~
ing to the pattern of holes desired in the work,
separating said plates and mounting them in
fixed spaced relation to each other with the cor-
responding holes in the plates in axial aline-
. ment, placing die units tightly into the holes
of one plate and punch units, each consisting
of & stripper and central punch through it, slid-
ably into the holes of the other plate, placing
the plates into a press, positioning work between
said plates, and moving sald punch and stripper
units relatively to their plate toward the die
units of the other plate by means of the ram
of the press to perforate the work, each of said
strippers, upon the upward movement of the
ram, withdrawing their punches from the work
while said strippers continue to press upon said
work after which said stripper and punch units
are lifted away from sald work and retained in
elevated relation to said die units.

2. A method of perforating work, which in-
cludes simultaneously forming holes completely
through a pair of plates while secured together
face to face, the holes being arranged according
to the pattern of holes desired in the work, sepa~-
rating said plates, alining a plurality of corre-
sponding holes of sald plates by means of pilot
pins, then securing said plates in fixed spaced

- relation to each other, placing die units tightly
into the holes of one plate and punch units, each
consisting of & stripper and central punch
through it, slidably into the holes of the other
plate, placing said plates into a press, position-
ing the work between said plates, and moving
said punch and stripper units relatively to their
plate toward the die units of the other plate by
means of the ram of the press to perforate the
work, each of sald strippers, upon the upward
movement of the ram, withdrawing their
punches from the work while said strippers con-

positioning ‘the work between sald plates, and

‘moving sald punch and stripper units relatively

to their plates toward the die units of the other
plate by means of the ram of the press to perfo-
rate the work, each of said strippers, upon the -
upward movement of the ram, withdrawing their

. punches from the work while said strippers con-
g0 tinue to press upon said work after which said

stripper and punch units are lifted away from
said work and. retained in elevated- relation to
said die units. ‘ .

4, A method of perforating work, which in-
cludes simultaneously forming holes in a pair
of plates while secured together face to face, the

- holes being arranged according to the pattern
_of holes desired in the work, separating said

plates and placing rails hetween opposite edge
portions . thereof, positioning sald plates rela-

_ tively to each other to place the holes of one

plate in axial alinement with corresponding
holes of the other plate, securing said plates to
said rails with the holes in alinement, placing die
units into the holes of one plate and punch units,
each consisting of o stripper and central punch
through it, into the holés of the other plate,
placing the plates into a press, positioning work
between said plates, and moving sald punch and
stripper units. relatively to their plate toward
the units of the other plate by means of the ram

" of the press to perforate the work, each of sald
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tinde t6 press upon sald work after which sald

stripper and punch units are lifted away.from
said work and retained in elevated relation to
sald die units. o

3. A method of perforating work, which in-
cludes simultaneously forming holes in a pair

70

strippers, upon the upward movement of the.
ram, withdrawing their punches from the work
while said strippers continue to press upon said
work after which said stripper and punch units
are lifted away from said work and retained in
elevated relation to sald die units.

5. A method of perforating work, which in-
cludes simultaneously forming holes in a palir of
plates while secured together face to face, the
holes being arranged according to the pattern of
holes desired in the work, separating said plates,
mounting sald plates in a frame one above the
other with corresponding holes of the plates in
alinement, supporting intermediate portions of
upper plates to prevent sagging thereof, placing
die units into the holes of one plate and punch
units each including a punch and a guide sleeve
into the holes of the other plate, placing said
frame into a press, positioning work between said
plates, and moving the punch units: including
their guide sleeves of one plate in their holes to-
ward the die units of the other plate by means
of the ram of the press to perforate the work,

6. A perforating apparatus for use in a press
having a stationary bed and & ram movable to-
ward and from the bed, and including a pair of
flat plates spaced apart and held in fixed rela-
tion to each other and having holes therein, die
units arranged in the holes of one of said plates
and punch units each consisting of a stripper and
central punch through it in the holes of the other
plate, each punch unit being in axial alinement

" of plates while secured togethe_r: face to face, 75 with a die unit, one of sald groups of units being
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movable by the ram of the press bodily relative-
ly to its plate using its holes in its plate as guides,
toward the units on the other plate to perforate
work placed between said plates. ) .
7. A perforating apparatus for use in a press
having a stationary bed and a ram movable to-
ward and from the bed, and including & pair of
flat plates spaced apart and held in fixed rela-
tion to each other and having holes therein, die
units arranged in the holes of one of said plates
and punch units each including a punch and a -
punch sleeve in the holes of the other plate, each
punch unit being in axial alinement with a die
unit, said punch guide sleeves being slidable by
the ram of the press in the holes in their plate
toward and from said die units and said punches
being movable in their guide sleeves by said ram
to perforate work placed between said plates,
each punch unit including & resilient member
which normally urges the work penetrating end
of the punch into its guide sleeve for stripping
the punch from the work, o
8. A perforating apparatus for use in a press
having a stationary bed and a ram movable to-
ward and from the bed, and including a pair of
flat plates having holes formed therein accord-
ing to the pattern of holes required in the work,
means for rigidly supporting said plates in fixed
relation to each other with each hole of one plate
in axial alinement with a hole in the other plate,
punch units including punches movable in punch
gulde sleeves, arranged in the. upper of said

5
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said holes and having die apertures in their up-
per ends and side openings connecting with said
dle apertures and through which the metal re-
moved from the work by punching passes from
said die units, the lower ends of said die ‘units

~-extending below said plate to rest on a support-
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plates with said punch guide sleeves slidable -

in said holes, lifting springs for holding said
punch units, with their lower ends substantially
flush’ with the lower face of sald punch plate,’
and die units arranged in the holes of the other
plate, said lifting springs being compressed by
the ram of the press to move said punch units to-
ward the work, :

9. A perforating apparatus including a pair of
flat plates having holes formed therein accord-
ing to the pattern of holes required in the work,
means for rigidly supporting said plates in fixed
relation to each other with each hole of one plate
in axial alinement with a hole in the other plate,
punch units slidably arrariged in the holes of one
of said plates, and die units arranged in the holes
of the other plate and extending at least to the
lower face of said other plate, whereby when
pressure is exerted on said die units by sald
punch units, said pressure will be transmitted
by said die units to a support therefor without
passing through said other plate.

10. A perforating apparatus including a pair
of flat plates having holes formed therein ac-
cording to the pattern of holes required in the
work, means for rigidly supporting said plates in
fixed relation to each other with each hole of
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Ing surface while the work is being punched.
12. Die supporting means for use in a perforat-
ing apparatus and including a flat plate provid-
ed with holes extending through the same per-
pendicular to the faces thereof, die units extend-
ing upwardly through said holes and held in op-
erative position by press fits in said holes and
having die apertures in their upper ends and side
openings connecting with said die apertures and
through which the metdl removed from the work

by punching passes from said die units, said side -~

openings termineting at their lower ends above
the upper surface of said plate to discharge-metal
removed from the work upon said plate, the low-
er ends of said dies having enlarged portions ar-
ranged below said plate in positions to rest upon
a supporting surface when the metal is being per-
forated. . )

13. Die supporting means for use in & perforat-
ing apparatus and inéluding a ‘flat plate. provid-
ed with holes extending through the same per-
pendicular to the faces thereof, single-plece die
units extending upwardly through said holes and
having die apertures fn their upper ends, the
lower ends of said dies having portions of larger
diameter arranged below said plate and form-
ing bases for supporting said plate in spaced re-
lation to a supporting surface, and passages in
said dies extending into said bases and terminat-

" ing below said plate for discharging metal re-
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one plate in axial alinement with a hole in the 60

other plate, punch units including a punch guide
sleeve slidably arranged in the holes of one of
sald plates, die units arranged in the holes of the .
other plate and having énlarged heads at their
lower ends arranged below the lower face of said
other plate and resting on a supporting surface
when the punch units are moved toward the die
units to perforate the work. E

11, Die supporting means for use in a perforat-
ing apparatus and including a flat piate provided
‘'with holes extending through the same perpen-
dicular to the faces thereof, said plate being ‘of
sufficient thickness to support in perpendicular
relation and retain die units having substantially
-cylindrical portions extending upwardly through
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moved from the work below said’ plate.

14. Perforating apparatus including a pair of
flat plates having holes formed therein perpen.
dicular to the surfaces thereof according to the
pattern of holes required in the work, punch
units arranged in the holes of one of said plates-
and die units arranged in the holes of the other
plate, and spacing bars relatively to which said
blates may be shifted to place each hole of one

‘plate in axial alinement with the hole in e

other plate, and to which said plates are secured
when said holes are so located said -8pacing bars
being provided with threaded apertures in which
Set screws are arranged with their inner ends
to engage the work fed to the apparatus for gag-
ing the work therefn.

15, Perforating apparatus Including a pair of
flat plates having holes extending through both
blates and in axial alinement with each other,
spacing bars relatively to which said plates may
be shifted and to which said plates are removably
secured, die units arranged in the holes of one
plate, punch units arranged in the holes of the
other plate, and a plurality of additiona] set of
coaxial holes in sald plates formed to receive
pliot pins for locating said plates in correct re-
lation to each other, safd holes for gaid pilot pins
being so placed that the pllot pins act as stop -
gages for the work, and means for securing said
plates in fixed relation to each other when said
pilot ping are in their holes in both plates. .

16. A perforating apparatus including a pair
of flat plates spaced apart and held in fixed rela-
tion to each other and having holes therein, die
units arranged In the holes of one of sald plates

-and ;punch units in the holes of. the other plate,

each punch unit being in axial alinement with a
die unit, one of sald groups of units being movable
relatively to its plate toward the units on the



other plate to perforate work
_sald plates, and & ‘frame including &.base rela-
tively to which one g
and means arranged above the other plate and to
which the other plate may be secured for mount-

1ing the same in fixed relation to the plate on sald

base, o
~17. A perforating apparatus including a pair
of flat plates having holes
cordance with the pattern.of holes required in
the work, & frame formed to receive said plates
and. including a ‘base,
site sides thereof and beams extending across
sald frame and secured to sald upstanding parts,

die units extending through the holes of one of

said plates, said plate being secured to sald base
of said frame, means for securing the other plate
‘to the lower face of said beams with the ‘holes
thereof in axial alinement with ‘the holes of the
first mentioned plates, and punch units arranged
in the holes of said plate which 15 ‘supported from
718, In a perforating apparatus, the combina-

tion of & frame having & base,
at -opposite sides thereof, and & plurality of
beams extending across the upper portion-of sald
frame and secured to said upstanding psrts, a
pair of plates having holes drilled therein with

. each hole of one platein axlal alinement with the.

hole of the other plate, means for securing one of
said plates in fixed relation to the base of ‘said
frame, and adjustable means for securing the
other frame to the lower faces of sald beams with
corresponding holes of the two plates in axial
alinement with each other,

holes of ‘the ‘other plate, the

arranged in . the
secured to sald. beams being

units of the plate
movable relatively
~ above said beams and being movable downwardly

for perforating the work. i ‘ s

19, Perforating apparatus including ‘a frame
having a base and upstanding parts at opposite
sides thereof, beams extending across the top of
said frame and supported by sald upstanding
plate, & peir of plates ‘each provided with a plu-
rality of holes, each hole of one plate being in
axlal -alinement with-a hole of the other plate,
die units -extending through the holes of one.of
said plates, and punch units arranged in the
holes of the other plate, said plate with said dle
units being positioned on said base with the lower

ends of sald die units resting on: said base, and-
[ carrying the punch units being -

the other plate
supported from the underface of said beams with
each punch unit in axial alinement- with a die
unit, - :

'20. A perforating apparatus according to claim
19, in which said upstanding parts are provided
with set screws for adjusting said plate carrying
said dies relatively to said base and for clamp-

_ing said plate in adjusted position. :

91, A perforating apparatus in ' .accordance

with claim 17, in which the lower faces of said
- beams are slightly concave when free from load
to enable them to support the _plate attached
thereto. without sagging.. ‘
: 22. Punching ~apparatus including & frame

having a: base, upstanding side walls, and beams
extending across the top Of said frame and se-
cared to said side walls, a Dlate carrying die units
resting on said base, & plate carrying punch
units adapted to be positioned over said first
mentioned plate and suspended from said beams,

and angle-shaped members engaging the upper

. N ' 8,855,765
placed between -

of said plates may be held, -

formed therein in ac--

upstanding parts gt oppo-

upstanding parts :

! er, -die units arranged
in the holes of one of said plates, and punch units’

‘to their plate and extending -

7

. edges of sald beams and having downwardly ex-

tending legs provided with screws engaging

" threaded holes in sald punch carrying plate for

drawing said punch carrying plate into engage-

8 ment with the lower faces of said beams when
~ said screws are tightened. . : '

23, A perforating apparatus including & base,

beams supported in fixed spaced relation to said -

bese and above the same, & pair of plates hav-
10 ing holes formed therein with each hole of one
plate in axial alinement with & hole of the other
‘plate, punch units arranged in the holes. of one
of said plates, and die units arranged in the _
holes of the other piate, means for holding one
18 of said plates in fixed relation to sald base, and

‘means for supporting the other plate from said

beams with each punching unit in axial aline- ™

ment with a die unit. .

94, A perforating apparatus ‘including a-base,
20 beamns supported in

base and above the same, & plate carrying dle

units and resting on said base, and a plate carry-
ing punch units and supported from said beams
with each punch unit thereon in axial alinément

o8 with a die unit, .
25. A perforating dppar:&a including- a base,
beams in fixed ced relation to sald

. base and above the same, & plate carrying dle
_ units and resting on said base, & Dlate carrying
sp punch units and supported from said beams with .

each punch unit thereon in axial alinement with

a die ‘unit, and stop gages on one of said plates

for engagement with the work fed to sald gages.
26, A perforating apparatus including a base,
15 beams supported in fixed spaced relation to said

bese and above the same, & plate carrying die
units and resting on said base, & plate carrying
punch units and supported from said beams with

‘each punch unit thereon in axial alinement with
40 8 die unit, and guide rails on the lower plate

along which the work to be perforated may be

slid between said plates. o : '

27, A method of perforating work-pieces of dif-

ferent types in & press, which ‘includes assem-
43 bling outside of the press for each different
itype-of work, a perforating .apparatus including
a punch unit supporting plate carrying punch
units and a die supporting plate carrying die
units, sald plates being spaced apart by sup-
ports and rigidly gecured in fixed relation to
each other, positioning an assembled apparatus
in the press with the dies of the die supporting
plate resting on the bed of the press, perforat-
ing the desired number of work-pieces by means
of the apparatus in. the press, then removing the
apparatus from the press and replacing it by
another apparatus, for perforating other work-
pleces, and removing the punch and die units.
from the plates without separating the plates,.
whereby the idle period of the press between dif-
ferent jobs is shortened.

98. A method of perforating work-pleces of
different types in a press, which includes assem-
bling outside of the press for each different
type of work, a perforating apparatus including
a punch unit supporting plate carrying punch
units, each consisting of & stripper and a cen-
tral punch through it, and a die plate, carrying
die units extending therethrough accurately se-
-euring said plates in fixed relation to each other
while outside the press: with each punch unit in
axial alinement with each die unit, said plates
being spaced apart by supports, making all of
. said perforating apparatus of substantially the
78 same height, positioning an apparatus in the
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fixed spaced relation to said

)




8 |
press,. perforating the desired number of work-
pleces of one type by means of the apparatus
in the press, then removing the apparatus and
replacing 'it by another apparatus of the same
height for a work-piece of another type, whereby
changing of the shut-height of the press is un-
necessary, .

28. A method of perforating work, which in-
cludes mounting & pair of plates one over the
other in spaced relation to -each other, form-
ing "holes simultaneously in both of sald plates
according to the pattern of the holes desired in
the work, accurately securing saild plates in
spaced relation to each other with each hole of
one plate in axial alinement with a hole of the
. other plate, placing die units into the holes. of
one plate from the outer face thereof and plac-
ing punch units each consisting of g stripper
and a central punch through it, into the holes

of the other plate from the outer fece theéreof, 20

‘the units of one plate being movable relatively

. . fo its plate toward and from the other units -

having a press fit in the holes of the other plate,
placing gaid plates with said units mounted there-
on in a press, placing work to be perforated be-
tween said plates, and actuating the press to

30. A method of perforating work, which in-
cludes mounting a pair of plates one over the

other in spaced relation to each other, forming 30

holes, simultaneously in both of sald plates ac-
cording to the pattern of the holes desired in.

. the work, pressing ‘die units into the holes of -
. the lower plate and placing punch units each
consisting. of & stripper and a central punch sx°

through it into the holes of the upper plate’
with a sliding fit in such holes, the punch units
being movable bodily relatively to the upper plate,
toward and from said die units, accurately se<

curing said plates in fixed relation to each other 49

while outside the press with each punch unit
in axial alinement with each die unit, placing
sald plates with said units mounted thereon in
8 press, and actuating said punch units by means
of the press to perforate work placed between
sald plates. ‘
31l. A method of perforating work, which in-
cludes providing a pair of spaced Plates rigidly

secured to each other with holes to receive punch -
units and die units arranged according to the pat- 50

teins of holes desired for g plurality of pleces ot
work, placing punch and die units into the holes
in said plate according to one of sald patterns,
perforating the desired number of pleces of work

according to such pattern, removing the punch 58

units and die units from the holes of such pat-

. tern and placing them into the holes for another
pattern, without separating said plates, and per-
forating work-pieces according to said other pat-
tern, :

32. A perforating apparatus including a punch
carrier plate and a die earrier plate rigidly se-
cured to each other in spaced relation, each of
sald plates having a series of holes formed there-

in according to the pattern of holes required in o5

one work-piece, and ancther series of holes
formed in said plates according to the pattern of
holes required in another work-piece, and punch
and die units usable alternately in efther of said

serfes of holes, whereby the same apparatus may 7o

be used for producing different types of work by
placing . punch and die units in different series

of holes. \
33. A perforating apparatus Including a punch

carrier plate and a die catrier plate rigidly se- 18
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move said movable units to perforate the work,
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cured to each other in spaced relation, each of

" said plates having a series of holes formed therein

according to the pattern of holes required in one
work-plece, and another series of holes formed in
said plates according to the pattern of holes re-
quired in another work-plece, die units in the
holes of one plate, and punch units removably ar-
‘ranged In one series of holes for operating on
work of one type, and in another serles of holes
for operating on work of another type. _

34, A perforating apparatus including a punch
carrier plate and a die carrier Plate rigidly se-
cured to each other in spaced relation, each of
sald plates having a series of holes formed therein
according to the pattern of holes required in a
work-piece, each hole of one plate being in axial
alinement with a hole of the other plate, a plu--
rality of pairs of punch and die units each formed
to be in accurate alinement with each other when
positioned in an alined pair of holes, one of said
units of each pair being insertable into operative
position in its hole in its plate from the bottom
of the plate and the other unit being insertable
into its operating position in its hole from the top
of the other plate. .

- 3b. A perforating apparatus including & punch
carrier plate and a die carrler plate rigidly se-

. cured to each other in spaced relation, each of

sald plates having a serfes of holes formed therein
according to the pattern of holes required in a
work-pfece, each hole of one plate being in axial
alinement with & hole of the other Plate, & plural-
1ty of pairs of punch and die units each formed to
be .in accurate alinement with each other when
Positioned in an alined pair of holes, said units
having cylindrical portions formed to it In said
holes to hold said unitg in axial alinement with
sald holes, said die units being placeable into their
operative positions by Inserting them into the
holes of the lower plate from the bottom face of
the lower plate and said punch units being in-
serted into their operative positions from the up-
per face of the upper plate.

36. A method of perforating work which in-
cludes forming holes, in axia] alinement, com-
pletely through a pair of plates while secured in
spaced relation to one another, the holes being
arranged according to the pattern of holes de-
sired in the work, blacing die units tightly into
the holes of one plate and punch units, each con-
sisting of g stripper and a central punch through
it, into the holes of the other plate, placing this
assemblage into a press, positioning work between
said plates and moving the punch units relatively
to their plate toward the units of the other plate
by means of the ram of the press to perforate the
work, each of sald strippers upon the upward
movement of the ram, withdrawing their punches
from the work while sald strippers continue to
press upon said- work, after which said stripper
and punch units are lifted away from said work
and retained in elevated relation to said die units,
. 37. A method of perforating work, which in-
cludes forming holes completely through a pafr
of plates while secured in spaced relation to one
another, the holes being arranged according to
the pattern of holes desired in the work, placing
die units tightly into the holes of the lower plate
with their lower ends extending below said plate,
‘arranging punch units, each consisting of a strip-
per and a central punch, slidably in the holes in
the upper plate, placing this assemblage into a

- Press with the lower ends of sald die units sup-

borted by the bed of the press, positioning the
_ work between said plates, and moving said punch
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units in their holes In the upper plate toward sald die supporting plate carrying die units, said plates
die units by means of the ram of the press to being spaced apart by supports and rigidly se-
perforate the work, each of sald strippers upon cured in fixed relation to each other, positioning
the upward movement of the ram, withdrawing an assembled apparatus in the press, with
their punches from the work while said strippers 8 of the die supporting plate resting on the bed of
continue to press upon said work, after which said the Dpress, orating the desired number of
stripper and punch units are fitted away from work-pleces by means of the apparatus in
said work and retained in elevated relation to said press, then removing the apparatus from the
die units. ‘ press and replacing {t by another AppATatus, for
38. A method of perforating work-pleces of dif- 10 perforating other work-pieces, and removing the
ferent types in & press, which includes assembling punch units from the assemblage without sepé-
outside of the press for each difterent type of rating the plates.
work, & perforating apparatus inciuding & punch _ GEORGE . WALES.
unit supporting plate carrying punch units and &




