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This invention relates to a punching appatratus
for perforating sheet material and more particu-

larly to an apparatus of this character which

ig designed for perforating large sheets of metal
which must pass through the’ apparatus from
the front to the rear side of the same, although
the same may also be used for perforating small
sheets of like material.

The principal object of this invention is to

provide a self-contained punching assemblage
which includes a frame having an opening or

10

gap extending from its front side "to its rear -

side for the passage of a sheet or workpiece,
a plurality of dle sections adjustable lengthwise
on the lower part of the frame, and a plurality
of punch sections adjustable lengthwise on the

“upper part of the frame and having stripping
means, said assemblage being movable into and
out of an operative position between the bed
and ram of any press and capable of being oper-
ated for perforating sheets or workpieces with-
out requiring any connection between this punch-
ing assemblage and the ram and bed of the
press. ,

A further object is to provide a punching ap-
paratus having a plurality of perforating units,
each of which has a punching section which
practically floats on the upper part of the punch-
ing frame relative to the companion die section
fixed on the lower- part of this frame and in
which any of the punch sections can be lifted
from the top of the punching frame as & com-
plete setup for the purpose of servicing the same
or effecting adjustments. ) ,

Another object of this invention is to so con-
struct each punching or perforating unit that
the die section and the punch section are mount-

15

lower rails of the press frame and the centers
of the die and punch maintained in accurate
alinement during such adjustment and thereby
facilitate the change from one location of the
perforation in the work sheet to another location
to suit different requirements. -

Other objects of this invention relate to cer- -
tain details of construction as will presently
appear. - .

In the accompanying drawings:

Fig. 1 is a front elevation of & perforating
apperatus embodying one form of this invention
and the adjacent parts of a press in which the
same is mounted. S
Pig. 2 is a top plan view of & plurality of punch-

ing devices, the top rall carrying the same, and

- parts associated therewith. :

20

Fig. 3 is a fragmentary front elevation, 6xi
an enlarged scale, of two punching units, similar
to those shown at the right end of the apparatus

- shown in Fig. 1.

28

30

Pig. 4 is a vertical section taken on line 4—4,
Fig. 3, and showing the parts in the position
which they occupy while perforating & work sheet,
the catch element for holding the punch in its
elevated position being omitted.

Fig. 5 is & similar view showing the means
whereby the die and punch of & unit are coupled
so as to permit of adjusting the same into dif-
ferent positions lengthwise of the respective sup-
porting rails of the press frame without disturb-
ing the alinement of the die and punch of this

- unit. .

35

ed on the lower and upper supporting ralls or

parts of the press in such manner that the
sheets to be perforated can be freely passed be-

40

tween them from the front to the rear side of -

the press and yet permit the die and punch of
each unit to cooperate properly for producing
a perforaticn in the desired part of the work
sheet. A
Another object of the invention is to provide
means for mounting the die and punch sections
of each unit quickly and conveniently on any
‘part of the lower and upper rails to suit the
respective location where the work sheet is to
be perforated.
A still further cbject of this invention is to
provide simple and eficient means whereby the

45
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die and punch sections of each perforating unit
may be adjusted lengthwise of the upper and 65

Fig. 6 is a top plan view of the punch gection
of one of the perforating units and the upper
part of the upper rail of the press frame, sald
view being taken on line 6-—86, Fig. 4.

Fig. 7 is a horizontal section, on an enlarged
scale, taken on line T—1, Fig. b.

Fig. 8 is a horizontal seéction, on an enlarged
"scale, taken on line 8—8,Fig. 4.

Fig. 9 is a fragmentary front elevation of the
parts shown in Fig. &.

Fig. 10 is a section similar to Fig. 5 but show-
ing a modified form of this invention.

Pig. 11 i3 & top plan view of the construction
shown in Pig. 10. - ‘ :

g, 12 is another section similar to Figs. §
and 10 showing another modification of this in-
vention. -

PFig. 13 is a
shown in Fig. 12. .

Fig. 14 is a section similar to Figs. 5, 10 and

) 12 showing still another form of this invention.

_

top plan view of the construction -



-2 _
Pg. 15 is a top plan view of the construction
shown in Fig. 14,

In the following description similar reference
characters indicate like parts in the several figures
of the drawings. I .

Inasmuch as this invention may be employed

-in connection with power presses of various con-
structions it is sufficlent to {llustrate only those
elements of a press with which the present im-

" provements are directly associated which ele-
ments consist of & bed or base 20 which forms a
lower part of the stationary main frame of the
preas and is provided with a longitudinal slot 21,
s vertically movable ram 22 which is guided on
the upper part of the frame and may be re-
ciprocated by any suitable means, and a pressing
bar 23 secured to the underside of the ram. :

In general the improvements forming the sub-
Ject of this invention include a holder detachably

mounted on the bed or base of the frame, and one

or more punching units each having a die section

-mounted on the lower part of the holder and a

punch section mounted on the upper part of the

- - holder and adapted to be actuated by the pressing
_ bar of the ram, ‘ ' '

In its preferred eonstmction"the holder com-

prises a lower horizontal rail 24 which rests on the
upper side of the bed 28, an upper horizontal rail
28 arranged above the lower rail and spaced there-
from by a horizontal gap 26, and upright posts or

-bars 2T connected at their respective upper and.

-Jower ends with the corresponding ends of the
upper and lower rafls, .

Each of the posts of the holder may be de-
tachably connected at its lower and upper ends

-with the corresponding ends of the lower and"

‘respective
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tilting the same the required extent and it may
lhobemovedlenxthwhemth!smoverorbﬂnz-
ing the die mounted thereon into the desired po-
sition relative to the companion section of the
punching unit. After the shoe has
been moved into the desired position on the lower
rall of the holder this shoe may be held rigidly

_ against displacement by a clamping block 43 pro-

10

20

vided with a lower front incline 44 engaging with
the lower front incline 48 of the respective shoe,
an upper rear incline 4§ engaging with the upper
front incline 41 of the shoe and a front incline
48 engaging with the front incline 3§ of this ad-
Justing groove. The clamping block 43 and the
shoe are connected by a clamping screw 47 which
upon being tightened will produce a wedge action
between the cooperating inclines of the shoe and
the lower rail and between the clamping block, -
shoe and lower rail, whereby the shoe will be
reliably held against movement on the lower rail
of the holder. In the form of the die shown in
Figs. 1, 3 and 4, the same comprises an upper -

- vertical cylindrical body 42 which contains a die

25

. side part thereof and

35

‘upper rails by any suitable means but preferably -

by screws 28 and. dowels 29, as shown in Mg. S.
i~ - 'The holder may also be detachably connected
" with the bed of the frame by various means, those
- . shown in Figs. 1,2, 3 and 4 being preferred and
"le,omjstinz of upright retaining bars 30 having
their upper ends secured by screws 31 to the outer
. sides of the posts 27 while the lower ends of the
same are arranged in the slot 21 of the bed and
secured therein by clamping screws $2. The form
of holder and the means for mounting the same
on the frame permits readily attaching the holder
and the parts carried thereby on the press frame
and also.detached therefrom for convenience in
arranging the punching units thereon.
.- 'The construction of the die section of each
.. punching ‘'unit and the means for mounting the
. same on the lower rail of the holder in accordance
with this invention as shown In Figs. 1-11 is as
follows: - . R ’
" The numeral 33 represents & horizontal ad-
Justing groove formed lengthwise in the upper
side of the lower rail 24 and having a flat bottom
34 and opposite front and rear longitudinal sides
38, 38 which are inclined and converge upwardly
so that this groove 1s of substantially fan tafl or

undercut form, as best shown in Fg. 4. Within .

this groove is arranged a shoe 37 which is part
of the respective die section and which is pro-
vided with a flat underside 38 resting on the
bottom .34 of the adjusting groove 33, a tapering
rear end forming a rearwardly inclined face 39
engaging with the inclined rear side 38 of the
/" adjusting groove, a forwardly tapering lower part

45

opening 48 extending from the upper cutting
edgeotthedledownwdlymdhterallytol

& stem B8 arranged at the
lower end of the body 42 and seated in an opening
or recess §1 in the top of the shoe 31. The lower _
part of the die opening 48 forms a chute for the
discharge of slugs which are formed by the ma-

“terial removed from the workpilece when punch-

ing a hole in the same.
The construction of the punch section of each

" perforating unit and the manner of mounting the

same in accordance with that form of the in-
vention shown in Figs. 1, 2, 3 and 4 is as follows:
The upper rall 28 preferably comprises two
horizontal bars §2 which are spaced apart lat-
erally to form a longitudinal slot 53 between
them. The numeral 84 represents a carrier which
supports the punch cooperating with the die 42
and the parts associated with the punch. This
carrier comprises an upper cross bar §§ which
rests with its opposite ends on the bars 82 of
the upper rail and extends across the slot be-

‘tween the same, two vertical side bars 88 ex-

tending downwardly from the upper cross bar
along the inner side of the longitudinal bars 52
and a lower cross bar 87 connecting the lower

ends of the side bars 88, This punch carrier s - .

capable of being adjusted lengthwise of the up-
per rail 28 and secured in its adjusted position
by means consisting preferably of two clamping
bolts 88 passing through the front and rear ends
of the upper cross bar §§ and having the heads -
89 at their upper ends bearing against the upper

side of this bar while the screw nuts 68 at their

. lower ends are arranged in T-shaped grooves §1

65

70

- forming a lower inclined front face 40, and an

-upper front recess forming a forwardly inclined
front face 41 on the shoe. This shoe may be
readily introduced into the adjusting groove 33

and also removed from the top of the groove by 78 ment wlth the thread

arranged lengthwise in the upper side of the bars -
82 forming the upper rall of the holder. In

their.central parts the upper and lower

bars of the punch carrler are provided with

guide openings 82, §3 which are vertically in line.

Centrally within the punch carrier is arranged .
a punch 84 which is provided at its lower end
with a bit 68 which cooperates with the open-

lnginthedleandhultsupperendscrewthmd-

ed externally. The lower part of the ‘punch

slides vertically in a lower stripper and gulde

sleeve 88 and the latter alides vertically in the .
lower guide opening §3 of the punch carrier. At -
its upper end the punch is provided with an upper

guide sleeve 87 which is threaded internally and

adjustable vertically on the punch by engage-

on the upper end of the
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1atter. 'The upper guide sleeve slides vertically
in the upper guide opening 62 of the punch car-
rier and is adapted to be engaged at its upper
end by the pressing bar 23 of the ram.

Work stripping means are associated with the
punch and its carrier, which means preferably

have a lower lifting bar 68 connected with the. .

upper end of the lower punch guide sleeve §8,
an upper lifting bar §9 which slides on the up-
per part of the punch, stripper springs 10 inter-

posed under an {nitial compression between said.

lower and upper lifting bars, and tying means
which limit the separation of said lifting bars
under the expansion action of said stripper
springs and which preferably consist of tie rods
or bolts 71 connected by screw joints at their
lower end with the lower lifting bar 68 and are
provided with upper stop heads 12 adapted to
be engaged by the upper side of the upper lifting
bar 69. The allover length of the punth may be
adjusted by screwing the upper guide sleeve 67
up or down on the punch and after such adjust-
ment this sleeve and the punch may be retained
in this relative position by means of a clamping
screw nut 13 arranged on the upper threaded
part of the punch between the upper lifting bar
" §9 and the upper guide sleeve §1. The lifting
bars, stripper springs and tie rods are main-
tained in a plane parallel with the bars of the
punch carrier by means of a pilot or retaining
pin 14 projecting downwardly from the lower
lifting bar 68 and sliding in a guide opening 15
in the lower carrier bar 51, as shown in Fig. 4,
The punch and the stripper mechanism are yield-
ingly held in their uppermost or retracted posi-
tion by resilient lifting means consisting prefer-
ably of a helical lifting spring 16 interposed be-
tween the lower carrier bar 57 and the lower
lifting bar 68 and surrounding the pilot pin 14.

Preparatory to operating the punching appara-
tus the upper and lower sections of the several
punching units are moved lengthwise on the rails
of the holder to the positions for forming holes
in the predetermined locations on the workpiece
and then the companion sections of each’ unit

10

15

3

rises and relaxes its pressure on the punch, the
latter rises with the ram but the stripper sleeve
86 remains at rest in-its lowermost position dur-
ing the initial part of this upward movement of
the ram, thereby causing the workpiece to be
stripped from the punch until the stripper'springs
have reached the limit of their expansion.
Thereafter the stripper mechanism and the
punch are raised by the lifting spring 16 to form
a gap between the die and punch of the respec-
tive punching unit, thereby permitting shifting
of the workpiece into another position or its re-
placement by another workpiece.

_The compression of the stripper springs may
be varied to suit the requirements of the work in
hand and this may be effected by varying the
number of stripper springs which are employed,

or by selecting springs of different strength, or

20

23

30
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are secured in place so that the punch of each

unit is axially in line with.the die of the respec-
tive unit; .

_ When the ram of the press is elevated the
stripper springs are expanded until the upper
lifting bar engages the upper heads of the tie
rods whereby the punch is raised so that its bit
is raised flush,/or substantially so, with the lower
end of the guide sleeve 66 and the punch to-
gether with the stripper mechanism is raised by
the lfting spring 76 so as to form a g4p be-

tween the die and punch of each perforating

unit. The workpiece 11 is now placed upon the
dies of the several units and the ram descends
and by engagement with the adjusting sleeve 6T
moves the punch and associated parts of each

perforating unit downwardly. During the initial

part of the downward movement of these parts
the same move in unison until the stripper guide
sleeve 66 engages with the top of the workpiece
but the final part of the downward movement

by varying the compression of the stripper sorings
already in use, which last mentioned result may
be obtained by turning the tie rods or bolts T1 in’
one direction or another by a wrench engaging
with the upper ends of the tie rods. The latter
are accessible for this purpose by means of
wrench passages or openings 18 formed in the up-
per lifting bar 69 in line with the tie.rods or
bolts T1. ‘

_ For the purpose of readily locating the work-
piece in ‘the desired position relative to the dle’
and punch of each unit preparatory to perforat-
ing the workpiece, locating means are provided
such, for example, as the gage 19 arranged in rear
of the holder in position to be engaged by the
front edge of the workpiece. A gage of this char-
acter may be mounted on any part of the holder -

+to suit the requirements of the perticular work-

plece in hand. The means for accomplishing this
purpose, shown in Figs. 1, 3 and 4, consist in
forming longitudinal grooves or slots 88, 81, 82, 83
on -the front and rear sides respectively of the .
upper and lower rails of the holder any of which
are adapted to receive the nut 84 of a clamping
bolt 85 for holding the respective gage in the re-
quired position on the holder. B - )

If desired the following wedge clamping means
may be employed either alone or in addition to -
the clamping bolts 39 for securing the upper sec-
tion of each punching unit in its lengthwise ad-
justed position on the upper rail of the holder.

Referring to Figs. 1 and 4, the numeral 86 rep-
resents clamping pins slidable horizontally and
laterally in guideways formed in the upper part-
of the respective carrier and each provided at its

- outer end with a flat face which bears against

60

[1}+]

of the punch is effected independently of the .

stripper guide sleeve and while the latter is at
rest, thereby causing the bit of the punch to
form a hole in the workplece and push the slug
severed from the workpiece at this time down-
wardly into the opening of the die. During the
final part of .the downward movement of the
punch the compression of the stripper springs

=g the lifting spring is increased,- As the ram

10

7%

the adjacent vertical inner side of the respective
upper rail bar. Adjacent to each clamping pin
88 is.arranged a vertical clamping screw 81
which engages with a threaded opening in the
carrier and is accessible from the top of the lat-

. ter.so that the same may be turned by a suitable

tool, such as & wrench or screw driver for raising
and lowering this screw. At its lower end this
clamping screw is provided with a conical taper

/88 which engages with a corresponding taper 89
at the inner end of the respective clamping pin

86. Upon loosening the screws 87 the erip of
the clamping pins 88 on the upper rail bars 82 is
released and permits the respective carrier to be

-moved lengthwise of this rail to the desired po-

sition and upon tightening these screws the
clamping pins 88 will be pressed outwardly
against the upper rail bars 52 and hold the car-
rier securely in place thereon.

For the purpose of facilitating the location of
each upper punch section of the perforating unit
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‘When the bit of the punch and the opening of

the die are perfectly round the alining sleeve may

be turned on the die into any position and still
- permit the same to be raised for coupling the die
and punch guiding and stripping sleeve without
disturbing the proper alinement between the die
and punch. When the bit of the punch and the
opening of the die are perfectly round no means
need be provided for holding the punch and die
against rotation relative to each other, as shown

in Fg. 10. When, however, the opening of the die 75.

10

15
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45

50

- & vertical guide 182 in

. 8,817,484

and the bit of the punch are of non-circular

form, as shown for example at 48 in Figs. 7 and

&, for producing an oval perforation in the work-

biece, then the die and the punch guiding and

Mpperuleevemustheeoupledaothatthom

mnotomy&unedbutalsoheldlntheeonect»
circumferential position relative to each other.

msismefenblywcompushedbyakeyuu-

ranged on the inner end of a screw secured to the

lower- part of the punch carrier and engaging
with a vertical keyway or groove 94 formed on
the periphery of the punch guiding and stripping
sleevell,asshowninmu.i,sanda,andslpune
83 formed lengthwise on the bore of the alining
sleeve and constantly sliding in s longitudinal
spline groove 88 on the periphery of the die and
movable into and out of engagement with » longi-
tudinal groove 87 on the periphery of the punch
guiding and stripping tube. When the perforat-
ing apparatus i In operation the alining sleeve
€8 is lowered upon the die, as shown inFgs. 1,3
and 4 In which position of the same the die and
punch guiding and stripping sleeve are uncou-~
pled. When, however, it is desired to move the
die and punch sections of the respective unit for
perforating holes in another part of the work-
plece the alining sleeve is raised so that its spline
88 engages not only with the spline groove 88 on
the die but also the key groove 84 of the punch
guiding and stripping sleeve, as shown in Pigs.
5 and 9, thereby coupling the die and punch sec-
tions of the respective unit so as to prevent axial
disalinement of the die and punch while effecting
hortzontal adjustment of the same in the Sppara-
tus,

Insteadotexlendlnxthetopotthepunchw-
rlerabovethetop-otthenppu-nubm;u
shown in Fig. 4, the top 87 of the carrier may
beﬂushwiththetopoftheupperholdernﬂbus
88, and upper parts of the front and Tear-ends -
of the carrier may be slidable in longitudinal rab-
betsnlnthe;djwentpamottheu‘ppurm
bars, as shown in Pigs. 14 and 15. In this con-
struction no clamping bolts on the carrier engag-
ing with T-grooves in the upper rail bars are em-
ployed for’ securing the respective punch section
on the upper rail of the holder and instead this
fastening of the punch carrying section of the.
perforating unit is effected solely by clamping
pins 88 and clamping screws 81 similar to the
construction shown in Pig. 4, and the same de-
scription therefore applies to both.

If desired the central upper part of the punch
carrier may be omitted so that the space between
the vertical bars 88 of the punch carrier opens
upwardly, as shown at 88 in PFig. 10. In this
case the punch is not guided at its upper end
and only the lower guiding and stripping sleeve
88 serves to guide the punch on the lower part
of the punch carrier.

Instead of connecting the punch carrier with
the upper parts of the upper rail bars, as shown
in Figs. 1-11, 14 and 15, this carrier may be con-
structed in the form of a single bar 01 which ex-
tends across the underside of the slot 53 between
the upper rall bars and is provided centrally with
which the punch guiding

and stripping sleeve 88 slides while the front and

. rear ends of this carrier bar are secured to the

70

‘ranged in T-grooves

underside of the upper

rail bars by bolts 183 pass-
ing through this bar

and having their heads ar-
184 formeq lengthwise on

the undersides of the upper rail bars.

When the punch and punch guide sleeve §§ are
lowered position and coupled in line with'

in the
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each other by the alining sleeve 392 the space
above the punch supporting carriage §5 should be
free to permit of manipulating this carriage from
the top for adjusting the same lengthwise of the
assembly frame, In order to permit of doing
this while the ram is raised to render the punch
carriage accessible from the top the punch sec-
tion may be first lifted as a unit from the punch-
ing frame and the lifting spring 16 removed so
that upon restoring this punching section to the
frame the punch together with its guide sleeve
and stripping mechanism will rest by gravity in
its lowered position on the earriage and thus per-
mit the companion die and punch when coupled
by the sleeve 92 to be adjusted lengthwise on the
punching frame while the ram is elevated.

Instead of removing the spring 16 for this pur-
pose the same result may be accomplished by
locking means whereby the punch and its guide
tube 66 and stripper mechanism may be held
_in a depressed position while the ram is raised
and the alining tube 92 embraces the die and
punch guide sleeve. Any suitable locking means
may be employed for this purpose, for example,
a horizontally swinging latch 105 pivoted on the
upper side of the carriage 55 and movable into
engagement with a notch 106 in the side of &
part of the punch as shown in Figs. 5 and 6, for
holding the punch and the parts associated there-
with in a lowered position and also movable out
of engagement from said notch to restore the
punch and its associated parts to their normal
working condition.

To permif the punching frame and the parts
mounted thereon to be conveniently moved into
and out of its operative position in a press with-
out requiring the retaining bars 30 to be com-
pletely detached from the punching frame, each
of these bars is provided with a vertical slot 101
for the reception of the respective fastening screw
31, as shown in Fig. 3. Upon loosening the screws
31 and 32 the bars 30 can be raised out of the
slot 21 in the press bed and above the bottom
of the punching frame and thus permit the latter
£o be slid over a press bed without interference
when setting up the apparatus fora job or chang-
ing from one press to another. .

Tt will be noted that in all of the several forms
of this invention each punching section is a com-
plete organization by itself and that the same
practically floats on the frame which supports it
relative to the companion die section and on
which the respective punch section is capable of
being adjusted bodily lengthwise of the perforat-
ing apparatus to suit different requirements.

Moreover, nio parts of the punch guiding means
and stripping mechanism are subjected to any
pressure while perforating a working piece inas-
much as only the punch is pressed downwardly
on the workpiece by the ram, thereby permit-
ting the use of lighter stripper springs and effect-
ing a saving in power.

1 claim as my invention: . :

1. An apparatus for perforating sheet material
comprising a holder adapted to be placed between
the bed and ram of a press and having lower
and upper rails and posts connecting opposite
ends of said rails, a perforating unit including a
die section adjustable lengthwise on said lower
rail and having a die and a punching section
adjustable lengthwise on said upper rail and hav-

10

15

20

25

5

arranged lengthwise on said front and rear sides
of the rails, and a clamping bolt passing through
said gage and having a head arranged in one or
another of said T-grooves. ]

‘9. An apparatus for perforating sheet material
comprising a holder adapted to be placed between
the bed and ram of a press and provided with
an upper rail and a lower rail having a longitu-
dinal undercut groove the sidés of which incline
and converge upwardly, and a punch unit com-
prising a punch . section which is adjustable
léngthwise on said upper rail and a lower die
section. which has a shoe adjustable lengthwise
in said undercut groove, and means for securing
said shoe in different parts of said groove includ-
ing an incline arranged on one end of said shoe
and engaging with one of the inclined sides of
said groove, a clamping block having an incline
engaging with an incline arranged on the oppo-
site end of said shoe and also provided with an
incline engaging the opposite inclined side of
said groove, and a clamping screw connecting said
shoe and clamping black.

. 3. An -apparatus for perforating sheet mate-
rial comprising a holder adapted to be placed be-
tween the bed and ram of a press and provided

" with an upper rail and a lower rail having a

30

40
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50
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ing a punch adapted to cooperate with said die,

a gage, and means for adjustably mounting said
gage lengthwise on the front and rear sides of
said lower and upper rails, including T-grooves

(]

longitudinal undercut groove the sides of which
incline and converge upwardly, and a punch unit
comprising a punch section which is adjustable
lengthwise on said upper rail and a lower die
section which has a shoe adjustable lengthwise
in said undercut groove, and means for securing
said shoe in different parts of said groove includ-
ing an incline arranged on one end of said shoe
and engaging with one of the inclined sides of
said groove, a clamping block having an inciine
engaging with an incline arranged on the oppo-
site end of said shoe and also provided with an
incline engaging the opposite inclined side of
said groove, and a clamping screw connecting said
shoe and clamping block, said shoe and clamping
block being constructed to be insertable into and
removable from said - undercut groove through
the top thlereof. - : -

4, An apparatus for perforating sheet material
comprising a holder adapted o be placed between
the bed and ram of a press and having a lower
rail and an upper rail provided with a longitu-
dinal slot, and a perforating unit comprising - a
die section which is provided with a die and is
adjustable lengthwise of said lower rail, a punch
section having a carrier arranged in the slot of
said upper rail, a punch mounted on said carrier-
and cooperating with said die, and means for ad--
justing said carrier lengthwise on said upper rail
including T-shaped grooves formed lengthwise in
said upper. rail, and clamping bolts passing
through said carrier and having nuts arranged
in said grooves. -

5. An apparatus for perforating sheet material
comprising a holder adapted to be placed between
the bed and ram of a press and having a lower
rail and an upper rail provided with a longitudinal
slot, and a perforating unit comprising a die sec-
tion which is provided with a die and is adjustable
lengthwise of said lower rail, a punch section hav--
ing a carrier arranged in the slot of said .upper-
rail, a punch mounted on. said carrier and co-
operating with said die, and means for securing .
said carrier in various positions lengthwise of
said upper rail including clamping pins guided on
said carrier and engaging adjacent sides of said
upper rail, and clamping serews mounted on said
carrier and having tapering ends which engage
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correspondingly tapered ends on said clamping’
pins. ‘

6. An apparatus for perforating sheet material
comprising a holder adapted to be placed between
the bed and ram of a press and having a lower
rail and an upper rail provided with.a longitudi-
nal slot, and a perforating unit including a lower
die section mounted on said lower rail' and pro-
vided with a die, and an upper punch section hav-
ing a punch which cooperates with said die and
a carrier upon which said punch is mounted and
which -includes vertical side bars arranged along
the opposite sides of said slot, a cross bar which
connects the lower ends of said bars and on which
said punch is mounted, and laterally projecting
ends arranged on said side bars and secured to
said upper rail.

7. An apparatus for perforating sheet material
comprising a holder adapted to be placed between
the bed and ram of a press and having a lower
rail and 'an upper rail provided with a longitudi-
nal slot, and a perforating unit including a lower
die section mounted on said lower rail and pro-
vided with a die, and an upper punch section hav-
ing a punch which cooperates with said die and
a carrier upon which said punch is mounted and
which includes vertical side bars arranged along
the opposite sides of said slot, a cross bar which
connects the lower ends of said bars and on which
said punch is mounted, and an upper cross bar
which is connected with the upper ends of said
side bars and upon the central part of which said
punch is mounted and the ends of which project
laterally and are secured to said upper rail. .

8. An apparatus for perforating sheet material
.comprising a holder adapted to be placed between
the bed and ram of a press and having a Jower
rail and an upper rail provided with a longitu-
dinal slot, and a perforating unit including a
lower die section mounted on said lower rail and
provided with a die, and an upper punch section
having a punch which cooperates with said die
and which is arranged within the slot of said up-
per rail, a carrier upon which said punch is
mounted and which is secured. to the adjacent
parts of said upper rail, and resilient means for
" raising said punch and stripping the workpiece
therefrom.

9. An apparatus for perforating sheet material
comprising a holder adapted to be placed between
the bed and ram of a press and having a lower
rail and an upper rail provided with a longitudi-

" nal slot, and a perforating unit including a lower
die section mounted on said lower rail and pro-
vided with a die, and an upper punch section hav-
ing a punch which cooperates with said die, a
carrier bar extending across the underside of said
slot and connected at its opposite ends with the
underside of said upper rail, and means for guid-
ing said punch on the central part of said car-
rier bar. )

10. An apparatus for perforating sheet mate-
rial .comprising a holder adapted to be placed be-
tween the bed and ram of a press and having a
lower rail and an upper rail which includes two
bars spaced apart to form a longitudinal slot be-
tween and provided with rabbets on their opposite
upper parts, a punch arranged in said slot and
cooperating with said die, and a carrier which is
arranged within sald slot and supports said
punch and which has laterally projecting ends
secured in said rabbets to said upper rail. -

11. An apparatus for perforating sheet mate-
rial comprisinig a holder having lower ‘and upper
longitudinal rails, a perforating unit including a
die section having a shoe which is adjustable
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lengthwise of said lower rail and a die mounted
on said shoe, and an upper punch section having
a punch which cooperates with said die, a guiding
sleeve in which said punch is guided, a carrier
which is adjustable lengthwise of said upper rail
and in which said sleeve slides vertically, and
alining means . which connect said punch and
sleeve and hold the punch and die in axial aline-
ment while the same are adjusted in unison
lengthwise -of said rails.

12. An apparatus for perforating sheet mate-
rial comprising a holder having lower and upper
longitudinal rails, a perforating unit including a
die section having a shoe which is adjustable
lengthwise of said- lower rail and a die mounted
on said shoe, and an upper punch section having
a punch which cooperates with said die, a guiding
sleeve in which said punch is guided, a carrier
which is adjustable lengthwise of said upper rail
and in which said sleeve slides vertically, and an
alining sleeve which is slidable in one direction
so as to fit only around said die and also slidable .
in another direction so as to fit around both said
die and guiding sleeve for holding the die and
punch in axial alinement while being adjusted in
unison lengthwise of said rails.

13. An apparatus for perforating sheet mate-
rial comprising a holder having lower and upper
longitudinal rails, a perforating unit including a
die section having a shoe which is ‘adjustable
lengthwise cof said lower rail and a die mounted
on said shoe, and an upper punch section having
a punch which cooperates with said die, a guiding
sleeve in which said punch is guided, a carrier
which is adjustable lengthwise of said upper rail
and in which said sleeve slides vertically, an alin-
ing sleeve which is slidablé in one direction so as
to fit only around sa.. die and also slidable in
another direction so as to fit around both said
die and guiding sleeve for holding the die and
punch in axial alinement while being adjusted in
unisen lengthwise of said rails, means for permit-
ting said punch to slide in said guiding sleeve but
preventing turning - of the same therein, and
means for permitting said alining sleeve to slide
on said die and guiding sleéve but preventing the
same from turning relative thereto,

14. An apparatus for perforating sheet mate-
rial comprising a holder having lower and up-
per longitudinal rails, a perforating unit includ-
ing a die section having a shoe which is adjust- -
able lengthwise of said lower rail and ‘a die
mounted on said shoe, and an upper punch sec-
tion having a punch which cooperates with said
die, a guiding sleeve in which said punch fs
guided, a carrier which is adjustable lengthwise
of said upper rail and in which said sleeve slides
vertically, an alining sleeve which is slidable in
one direction so as to fit only around said die
and also slidable in another direction so as to
fit around both said die and guiding sleeve for
holding the die and punch in axial alinement
while being adjusted in unison lengthwise of said
rails, means for permitting said punch to slide
in said guiding sleeve but preventing turning of
the same therein, and means for permitting said
alining sleeve to slide on said die and guiding
sleeve but preventing the same from turning
relative thereto, including a longitudinal key
groove formed on said guiding sleeve, a longi-
tudinal spline groove formed on said die, a key

"arranged on said guiding sleeve and engaging

with said key groove, and a spline arranged on
said alining sleeve and engaging constantly with
sald spline groove on the die and movable into
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and out of engagement with the key groove on
the guiding sleeve.

15. A perforating apparatus adapted to be
placed as & complete operative unit between the
bed and ram of a press and capable of producing
a plurality of perforations in differently spaced
relation without connection of any of the ele-
ments of the perforating apparatus with any part
of the press which apparatus comprises a frame
independent of and removable into and out of
the space between the bed and the ram of the
press and having a lower rail and an upper rail
separated by a gap extending from the front to
the rear side of the frame, a plurality of die
sections which are mounted on said lower rail
and capable of individual adjustment lengthwise
of the same and each die section including a
shoe adjustable lengthwise of said lower rail and
a die mounted on said shoe; and a plurality of
punch sections capable of individual adjustment
on said upper rail and each punch section in-
cluding a carriage which is adjustable lengthwise
on said upper rail, a punch mounted on each of
said carriages and adapted to be shifted by said
ram for cooperation with the die of one of said
die sections, and stripper means mounted on each
of said carriages and operatively associated with
the punch thereon
therefrom after punching the respective hole in
the workpiece.

16. A perforating apparatus adapted to be
placed as a complete operative unit between the
ped and ram of a press and capable of producing
g plurality of perforations in differently spaced
relation without connection of any of the ele-
ments of the perforating apparatus with any part
of the press which apparatus comprises a frame
independent of and removable into and out of
the space between the bed and the ram of the
press and having & lower rail and an upper rail
separated by a gap extending from the front to
the rear side of the frame, a plurality of die
sections which are mounted on said lower rail
and capable of individual adjustment lengthwise
of the same and each die section jincluding a
shoe adjustable lengthwise of said lower rail and
a die mounted on said shoe; a plurality of punch
sections capable of individual adjustment on said
upper rail and each punch section including 2a

carriage which is adjustable lengthwise on said 5

upper rail, a punch mounted on each of said
carriages and adapted to be shifted by said ram
for cooperation with the die

sections, and stripper means mounted on each

of said carriages and operatively associated with
the punch thereon to remove the workpiece there=
from after punching the respective hole in the

to remove the workpiece’
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workpiece, and means for fastening each of the
carriages to said upper rail which are accessible
from the top of the upper rail and carriage.

17. A perforating apparatus adapted to be
placed as a complete operative unit between the
bed and ram of a press and capable of producing
a plurality of perforations in differently spaced
relation without connection of any of the ele-
ments of the perforating apparatus with any
part of the press which apparatus comprises a
frame independent of and removable into and
out of the space between the bed and the ram of
{he press and having a lower rail and an upper
rail separated by a gap extending from the front
to the rear side of the frame, 2 plurality of die
sections which. are mounted on said lower rail
and capable of individual adjustment lengthwise
of the same and each die section including &
shoe adjustable lengthwise of said lower rail and
o die mounted on said shoe; a plurality of punch
sections capable of individual adjustment on said
upper rail and each punch section including a
carriage which is adjustable lengthwise on said
upper rail, a punch mounted on each of said
carriages and adapted to be depressed by said
yam for cooperation with the die of one of said
die sections, and stripper means mounted on
each of said carriages and operatively associated
with the punch thereon to remove the workpiece
therefrom after punching the respective hole in
the workpiece, and means for attaching stop:
gages to said frame on its front and rear sides
and also above and below the punching level
between the die sections and the punch sections.

18. A perforating apparatus comprising a.

" frame, a die section mounted on the lower part of

said frame and including a die, and & punch
section including a punch cooperating with said
die, a carriage mounted on said frame and upon
which said punch is guided, resilient stripper
means operating to remove the workpiece from
the punch, and locking means for holding the
punch in its lowered position relative to the die.

19. A perforating apparafus comprising a
frame, a dig section mounted on the lower part
of said frame and including a die, and & punch
section including a punch cooperating with said
die, a carriage mounted on said frame and upon
which said punch is guided, resilient stripper.
means operating to remove the workpiece from
the punch, and locking means for holding the

. punch in its 1owered position relative to the die

of one of said die .

including a latch pivoted on said carriage and
movable into and out of engagement with a
noteh in said punch.
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