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This invention relates to a punching press or " 
apparatus for perforating sheet material, angles, 
Z-bars, T's and shaped sections similar to those 
used in aeronautical fabrication, which appa 
ratus is intended to be used more particularly 
in press brakes although the same may be used 
in stamping and similar presses or presses espe 
cially designed for some special work. 
The chief purpose of this invention is to pro 

wide an adjustable perforating apparatus for 
presses having a high type die so that there 
will be sufficient clearance for punching holes 
in angles, Z-bars and other formed sections of 
naterials. 
A further object is to provide a rail on which 

the die holders of the perforating apparatus are 
mounted together with means for attaching the 
holders to said rail, to permit a quick adjust 
ment of the holders on said rail and provide 
clearance in the rail for removal of the slugs 
which are punched out of the workpiece. 
A further object is to provide a rail equipped 

with a conveyor belt mounted directly on said 
rail, for removal of the slugs from underneath 
perforating units when the apparatus is used 
on a press having a solid bed. 
A further object is to provide the shoes of a 

plurality of die and punch holders with call 
brated means for locating the several holders 
in proper relation to each other, together with 
a gage bar having proper markings for making 
accurate adjustments of holders. 
A further object is to provide a punch member 

which can be readily removed from its position 
in the punch guide and can be replaced into 
the guide, without the stripper spring in posi 
tion, so that the punch will project through the 
bottom of the guide, thus permitting the end of 
said punch to be used as a locating means for 
adjustment of the die and punch holder when 
using a template for locating perforating units 
in proper relation to each other. 
A further object is to provide an improved 

punch, punch guide, and stripper spring which 
can be readily removed from the holder without 
disturbing any other part of the set up. 
Another feature of this invention is an im 

proved adjustable back gage combined as a unit 
with the holder. 

Another feature of this invention is the pro 
vision of an improved lifter spring for raising 
the punch guide a suitable distance upward from 
the die to permit insertion of the parts to be 
perforated. 
In the accompanying drawings: 

Fig. 1 is a fragmentary vertical transverse 
section of a press brake containing an approved 
form of adjustable perforating mechanism em 
bodying my invention and showing the same 
operating on a Z-bar having a web at right 
angles to its flanges, 

Fig. 2 is a perspective view of this press brake 
showing the same operating on a Z-bar having 
a web which inclines relative to its flanges. 

Fig. 3 is a vertical section showing the manner 
of locating the punch and die assemblages by 
means of a template, 

Fig. 4 is a plan view of the template used for 
setting up the perforating units, 

Fig. 5 is an end elevation of rail shown in 
Figs. 1, 2, 6 and 7. 

Fig. 6 is a plan view of the rail shown in 
Figs. 1, 2, 5 and 7. 

Fig. 7 is a front elevation partly broken away, 
of the rail provided with an opening in its center 
for the removal of slugs. 

Fig. 8 is an end elevation partly in section, 
showing a modified form of the bed, rail, holder 
and slug removing means embodying this in 
vention. 

Fig. 9 is a side elevation on an enlarged scale 
of the lower part of the holder shown in Fig. 8. 

Fig. 10 is a fragmentary front elevation of 
the rail shown in Fig. 8 together with the con 
VeyOr belt mechanism thereon. 

Fig. 11 is a fragmentary bottom view of the 
Sale, . . 

Fig. 12 is a front elevation partly in section 
of the entire rail with the conveyor belt mecha 
nism for removing slugs, 

Fig. 13 is a plan view of rail shown in Figs. 8 
and 12. 

In the following description similar characters 
of reference indicate like parts in the several 
figures of the drawings. 
Although this invention is capable of use in 

various installations, the same is shown in the 
present case in connection with a type of press 
commonly known as a press brake. It is obvi 
Ous that the holders, rails, and punching mech 
anism described in the drawings may be used 
with various other types of machines and also 
varied in detail to suit conditions. 
This perforating apparatus is adapted to be 

used in connection with any well-known stand 
ard punching press, press brake or similar ma 
chine now on the market which includes among 
other elements a lower supporting bed O which 
is mounted on the lower part of the stationary 
main frame 9 of the press and provided with 
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2 
a longitudinal opening to extending down 
wardly from the top of the bed, and an upper 
ram which is guided upon the upper part 
of this main frame and movable vertically to 
ward and from the bed. 
In the space between this bed and the ran 

of the press the perforating apparatus embody 
ing my improvements is arranged and adapted 
to be operated by the movement of the ram to 
ward the bed for the purpose of punching holes 
in the material or workpiece 40 fed into the 
perforating mechanism. 
The particular organization of my invention 

which is shown in Figs. 1-7 of the drawings is 
constructed as follows: 
Upon the bed of the main frame is supported 

a rail which, in the construction shown in Figs. 
1, 2, 3, 5 and 6, comprises rear and front longi 
tudinal rail members or sections 2, 4 which 
are spaced apart to form between then a lon 
gitudinal opening or slot 55 extending from the 
upper side to the underside of the rail and 
registering with the longitudinal slot or open 
ing ?o in the bed of the frame, as best shown 
in Fig. 1. The two sections of the rail are con 
nected with each other at intervals by trans 
verse tie bars 3 the lower parts of which pro 
ject below the underside of the rail sections and 
into the upper part of the opening or slot 0. 
in the bed and thus hold the rail against lateral 
displacement on the bed. Warious means may be 
employed for securing the rail to the bed, for 
example a suitable number of clamping Screws, 
such as that shown at 53 in Figs. 1 and 2, work 
ing in the front part of the bed and bearing 
against the adjacent tie bars of the rail. 
The numeral 5 represents one of the hold 

ers whereby the operating parts of one of the 
units of the perforating means of my invention 
are supported and which includes a lower base 
or shoe 5f and an upper head or horn 52. The 
bottom surface of the holder base 5 has a 
groove 7 which fits over a tongue 56 on the rail 
2. This tongue is divided, one part being 

formed on the rear rail section f2 and the other 
on the front rail section 4 and when the grOOve 

of a holder receives these tongue Sections the 
base or shoe 5 of the holder extends over the 
opening 55 in the rail, as shown in Figs. 1 and 
2. The holder is capable of being moved length 
wise on the rail into the desired position to suit 
the location of the hole which is to be punched 
into the workpiece by the punching mechanism 
on the respective holder, and after such adjust 
ment the holder may be held in , place on the 
rail by clamping means which preferably con 
sist of a screw 24 arranged vertically in the front 
part of the shoe or base of the respective holder 
and engaging a Square nut 25 arranged in a 
T-slot 26 formed lengthwise in the front part 
of the rail, as shown in Fig. 1. 
When a number of holes are to be punched in 

a longitudinal row in the workpiece 40 a plu 
rality of holders carrying punching units are 
mounted on the rail and adjustcd lengthwise 
thereon for adapting the punching units of these 
holders to location of the punch centers on the 
Workpiece. 
In order to locate the holders quickly and ac 

Curately, each holder is provided with a groove 
9 on the top angular or inclined surface 20 
formed on the front part of the lower base of the 
holder, said groove 9 receiving part of a hori 

75 
Zontal longitudinal locating bar 2. This angul 
lar surface 20 of the holder is provided with a 
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locating mark or scored line 23 located accu 
rately relative to the center line of the punch 
ing unit mounted on the respective holder. 

In making adjustment of the holders the lo 
cating bar 2 is inserted in the grooves 9 of the 
several holders which latter are moved So that 
the score line 23 on each holder is lined up with 
a locating mark or score line 22 on the locating 
bar. Each holder is then locked in position on 
the rail by its clamping device 24, 25. 
In the inner part of the base of the holder 5 

the same is provided with an upwardly opening 
Socket 27 which is preferably of cylindrical form 
and terminates at its lower end in a seat or shoul 
der 28, and in this seat is arranged a high per 
forating die 6 which rests at its lower end on 
the shoulder 28 and has its upper end project 
ing high above the upper side of base of holder 
5, as shown at Fig. 1. A cylindrical opening 

29 is provided directly underneath the die shoul 
der 28 similar in size to the die opening 30 and 
in line with the opening 55 in the rail and the 
opening 0 in the bed, thereby allowing the 
punched out slugs to fall freely through the 
press or to be disposed of otherwise. 
The upper side of each tie bar 3-is prefer 

ably provided with an inclined surface which 
Will deflect any slugs engaging the same and 
thus prevent any Slugs from resting on these tie 
bars and clogging the machine. Each , of these 
deflecting Surfaces is preferably of A-shape so 
that the same slopes from the center of the top 
of the respective tie bar toward opposite sides 
Of the same, as shown at 54 in FigS. 6 and 7. 

In the inner part of the upper head or horn 
52 of the holder is provided a vertical guide 
way 3 of circular form which is axially in line 
with the opening 27 of the holder 5 and the 
die 6 mounted therein. Within this guide open 
ing 3 is arranged a punching unit which is so 
Organized that the Same is capable of sliding 
vertically in this opening toward and from the 
de 6 and adapting same to upper surfaces of 
the workpiece which is being punched and also 
to permit of driving the punching element down 
wardly through the workpiece and into the die 
and also to enable this punching device to be 
removed as a unit from the head of the holder 
and replaced by One having a different size of 
punch. The particular organization of this 
punching device as shown in Fig. 1 is construct 
ed as follows: 
The numeral 32 represents a tubular punch. 

guide which is preferably cylindrical in shape 
and has an upper collar or head 34 and a lower 
reduced body 33 which slides in the guide open 
ing 3f. Within the punch guide is arranged the 
punch which has an upper cylindrical body 35 
sliding vertically therein. The lower end 36 of 
the punch forming the bit thereof may, in the 
Smaller sizes of punches, be reduced in diam 
eter and moved through a reduced guide open 
ing 4 in the lower end of the punch guide while 
the upper end of the punch has an enlarged head 
or anvil 38. The upper part of the punch 35 is 
surrounded by a helical spring 39 which bears 
with its lower end against the upper side of the 
head 34 of the punch guide 32, while its upper 
end bears against the underside of the punch 
head 38. This spring 39 tends to lift the punch 
relative to the punch guide and also serves to 
Withdraw or strip the punch from the workpiece 
40 after a hole has been punched into the same. 
The upward movement of the punch away from 
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the punch guide is limited by the free length, of 
spring 39. 
This punching unit is capable of floating read 

ily within the guide opening 3 in the head or 
horn of the holder. When the press is not in 
operation the punch guide 32 is held up so that 
its lower end 37 is separated by an intervenings 
gap 52 from the top surface of the die 8 to allow 
insertion of the workpiece. This lifting action is 
produced. On the punch guide by means of a 
light lifter spring 42 which is of leaf shape and 
Secured at one end to the top of the holder with 
Screw 43 and ergaged with its other end under- . 

. An endless conveyor belt 72 is mounted on the 
rail so as to form an upper stretch which is ar 

neath the head 34 of the punch guide. 
The spring 42 is comparatively light and Only 

of sufficient strength to hold the entire punching 
unit in its elevated position when the press is 
not in use and thereby retain the underside 37 
of the guide 32 slightly above the top surface of 
the die 6 so as to permit free introduction and 
removal of the workpieces 40. The punch is per 
mitted to move vertically the requisite extent in 
this punch guide during the operation of the 
press but is prevented from being wholly with- . 
drawn from the punch guide by a stop screw 44 
arranged on the punch guide and projecting into 
a longitudinal groove 45 in the punch so that 
the lower end of this groove will be engaged by 
the Screw 44, in the uppermost position of the 
punch, as shown in Fig. 1. 
As a means of properly locating the workpiece 

with reference to the punching mechanism a 
gage rod 46 is provided which in this instance is 
a round bar having a chisel shaped point 47 at 
its front end. Adjustment of gage rod 46 is 
made by the same horizontally in bored hole 68 
in the upper rear portion of the holder 5, said 
gage rod being locked in position by a screw 49 
arranged on the holder. . 

For the purpose of properly locating the per 
forating devices, as shown in Fig. 2, with refer 
ence to each other so as to bring the dies and 
punches of the same into the proper position 
and proper hole diameter for punching the holes 
in a sheet in accordance with a predetermined 
order, a template 50 shown in Fig. 4 is employed 
which is provided with a plurality of pilot perfo 
rations 5 corresponding to the location and 
diameter of the holes which are to be formed in 
the parts of metal which are to be perforated. 

those to be perforated in sheet metal parts. 
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In using this template 50 the same is intro 
duced into the gaps 52 of the several holders and 
the screw 44 of each punch guide backed out 
wardly to permit removal of respective punch and 
also the respective stripper spring 39. Thereafter 
the punch is inserted into the punch guide, the 
lower end 36 of the punch passed through pilot 
perforation 5 to the template 50 into opening 
of the die 6 thereby accurately holding the per 
forating devices in the proper position prepara 
tory to tightening the same to the rail which 
Supports Said perforating devices. 
After the holdiers of the several perforating 

devices have been thus definitely located by the 
template 50 the holders are fastened in position 
on the rail by tightening bolts 24. The template 
50 is now withdrawn from the holders and the 
Stripper springs 39 are replaced into their former 
position. 
When perforation units are to be used on a 

press or press brake having a solid bed 00 the 
means for removing the slugs from underneath 
perforating units are modified in accordance with 

the construction shown in Figs. 8, 9, 10, 11, 12 
and 13. w 
In these figures the numeral 57 represents the 

rail which is provided on its upper side with a 
longitudinal groove 58 and on its underside with 
a longitudinal groove 59 and a T slot 26 on the 
front part of the top face of the rail. At one end 
of the rail is mounted a roller 60 which turns 
on a pin 6 and on the opposite end of the rail is 
is mounted a driving wheel 62 which is keyed to a 
shaft 68 having a handle 66 for turning the same. 

0. 

This shaft is held to the rail by journaling the 
same in bearing blocks 65 secured to this rail. 

ranged in the upper groove 58 and a lower stretch 
which is arranged in the lower groove of the rail 
while the turns at opposite ends of these stretches 
pass around the supporting roller 60 and the 
driving roller or wheel 62. Located on each side 
of the wheel 62 are the arms 66 which have holes 
at each end, one end fitting over the adjacent 
end of the shaft 63 and the other end fitting over 
one end of the idler shaft 67 on which is placed 
an idler takeup or tension roll 68. The idler rol) 
68 is held against the conveyor belt for keeping 
the latter tight on the wheel 62 by springs 69 
which are fastened to opposite ends of the shaft 
67 and pass through holes 70 in the end of the 
rail 5 and held in position on the rail by the 
pins 7. 
When the rail with the conveyor belt is used for 

removal of slugs from underneath perforating 
units, a holder with a tongue f8 projecting from 
the bottom, as shown in Fig. 9, is used. , 
The perforating device is located on the rail 57 

by means of the tongue f8 formed on the bottom 
of the holder and fitting snugly into the groove 
58 on top of the rail 57, as shown in Fig. 8, thereby 
retaining each in the proper position so that the 
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punch Centers of a plurality of such holders will 
be in the proper relation to the vertical center 
line of the respective punching mechanisms and 
to each other. The front edge of the rail 57 is 
provided with a T-slot 26 which permits the 
holder of each of the perforating devices to be 
locked in position by means of a screw 24 pass 
ing through the front end of the holder into the 
Square nut 25 in this T-slot 26. 
During the punching operation the slugs forced 

through the die fall on the conveyor belt 72 which 
is moved at intervals for the disposal of the slugs 
by rotating the driving wheel 62 by turning the 
handle 65 in the direction as indicated by the 
arrow 73, Turning of the handle 65 causes the 
conveyor belt to move underneath the several 
holders so as to catch the slugs therefrom and 
the latter are then discharged at the end of the 
rail. At this point a receptacle can be placed 
for receiving slugs and keeping them from scat 
tering. 
The punching press is more particularly in 

tended for perforating workpieces which are of 
irregular shape in CrOSS Section and require high 
dies in order to accommodate them, but this press 
may also be used to advantage in perforating 
workpieces of sheet form or other simple shapes. 

I claim as my invention: 
1. A punching press comprising a rail, a holder 

slidable lengthwise on said rail, said holder and 
rail being provided with cooperating surfaces 
which permit said holder to slide lengthwise of 
said rail but prevent the same from moving 
transversely thereon, cooperating die and punch 
members mounted on the lower and upper parts 
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4. 
of said holder, and clamping means for fasten 
ing said holder against movement on said rail 

: including a clamping bolt mounted on the front 
part of said holder and having a nut seated in 
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a T-slot in said rail. 2. A punching press comprising a horizontal 
rail having two longitudinal members which are 
spaced apart to form a slot between them ex 
tending from the upper to the underside of the 
rail and a plurality of transverse tie bars con 
necting said rail members at intervals, a holder 
secured to the upper side of said rail, each of 
said tie bars projecting downwardly below the 
underside of said rail members, a bed provided 
with a longitudinal slot which receives the lower 
parts of said tie bars, and die and punch nem 
bers mounted on the lower and upper parts of 
said holder and adapted to discharge the slugs 
punched from the workpiece into said slot. 

3. A punching press comprising a horizontal 
rail having two longitudinal members which are 
spaced apart to form a slot between them ex 
tending from the upper to the underside of the 
rail and a plurality of transverse tie bars con 
necting said rail members at intervals, a holder 
secured to the upper side of said rail, each of said 
tie bars projecting downwardly below the under 
side of said rail members, a bed provided-with a 
longitudinal slot which receives, the lower parts 
of said tie bars, clamping screws arranged on the 
bed and engaging with the lower parts of Said 
tie bars, and die and punch members mounted 
on the lower and upper parts of said holder and 
adapted to discharge the slugs punched from the 
workpiece into said slot. 

4. A punching press comprising a rail, a plu 
rality of holders arranged in a longitudinal row 
on said rail and adjustable lengthwise thereon, 
cooperating die and punch members mounted 
on each of said holdiers, and means for locating 
said holders relatively to each other including 
a longitudinal bar engaging grooves in corre 
sponding parts of the several holders and pro 

2,168,641. 
vided with locating marks adapted to register 
With locating marks on said holders. 

5. A punching press comprising a rail, a plu 
rality of holders arranged in a longitudinal row 
on said rail and adjustable lengthwise thereon, 
cooperating die and punch members mounted 
on each of said holders, and means for locating 
said holders relatively to each other, including 
a longitudinal bar engaging grooves in corre 
sponding parts of the several holders and pro 
vided with locating marks adapted to register 
with locating marks on said holders, said grooves 
being formed in inclined surfaces on the lower 
front parts of said holders. --- 

6. A punching press comprising a rail, a holder 
mounted on the rail, cooperating die and punch 
members mounted on said holder, and means for 
discharging the slugs punched from the work 
piece including an endless conveyor belt having 
an upper stretch arranged in a longitudinal 
groove in the upper side of the rail and below 
said die and a lower stretch arranged in a longi 
tudinal groove on the underside of the rail, an 
idler roll mounted on one end of the rail and 
receiving one turn of said belt, and a driving 
Wheel mounted on the other end of said rail and 
receiving the other turn of said belt, 

7. A punching press comprising a rail, a holder 
Inounted on the rail, cooperating die and punch 
members mounted on said holder, and means for 
discharging the slugs punched from the work 
piece including an endless conveyor belt having 
an upper stretch arranged in a longitudinal 
groove in the upper side of the rail and below 
said die and a lower stretch arranged in a longi 
tudinal groove on the underside of the rail, an 
idler roll mounted. On one end of the rail and 
receiving one turn of said belt, a driving wheel 
mounted on the other end of said rail and re 
ceiving the other turn of said belt, a crank con 
nected with said driving wheel, and a spring 
pressed take-up roll bearing against the lowe 
stretch of said conveyor belt. 
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