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7 Claims. (Cl 164-124) 
This invention relates to the setting of punches 

and dies for piercing sheet materials of all kinds, 
wherein the piercings are arranged in predeter 
mined relation to each other on and with respect 
to the marginal edges of the sheets. 
The present invention is more particularly di 

rected to the setting of dies and punches on the 
bed and the movable head respectively of a die 
preSS or die Set when the cross-sectional contour 
of the punch and its correlated die opening are 
of irregular shape, or non-circular contour, or 
circular contour ececntric to the axis of the die 
block. 
One object of the invention is to provide a tool 

for aligning the punches with their respective die 
Openings, with the tool in each instance being in 
the form of a sleeve or jig having a guide bore for 
slidably supporting the punch, and having a pair 
of true parallel faces at the opposite ends respec 
tively of the tool, in planes disposed in true per 
pendicular relation to the axis of the guide bore 
for the punch. 
The flat parallel faces of the tool are adapted 

to bear respectively. against the top face of the 
die, after the die has been secured in position on 
the press bed with the top face of the die parallel 
to the top face of the bed, and against the under 
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Surface of the movable head of the press, or a flat 
under Surface of the punch retainer disposed par 
allel to the under surface of the press head, when 
the press head is lowered with respect to the press 
bed to an extent wherein the aligning tool will be 
gripped firmly between the under surface of the 
press head or punch retainer, and the upper face 
of the die, whereby the engaging flat surfaces will 
aSSune full flat contact and cause the punch to 
become accurately aligned with the die, prior to 
the securing of the punch retainer to the under 
Side of the press head. 
The present invention is particularly applicable 

to the setting of dies and punches in instances 
where a template is employed for locating the 
dies on the press bed, prior to aligning the 
punches with the dies with which the punches 
respectively cooperate to punch holes of various 
shapes and sizes in sheet material, to a given pat 
tern; and one feature of the invention resides in 
the provision of a pilot plate having a projection 
on One of its faces shaped like and adapted to fit 
accurately, without lateral play, within the punch 
opening in the die, and two or more relatively 
Spaced pilot pins on the opposite face of the pilot 
plate for entrance, respectively into correspond 
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ing to the pattern to which the piercings are to 
be made in a sheet of material. 
In the accompanying drawing: 
Fig. 1 is a vertical Sectional view through suff 

cient of the bed and head of a die press to illus 
trate the functioning of the aligning tool of the 
present invention; 

Fig. 2 is a vertical section through a die show 
ing the pilot plate in position thereon; 

Fig. 3 is a plan view of the die and die-retainer, 
with the pilot plate in position on the die; 

Fig. 4 is an inverted plan view of the punch and 
punch-retainer; and 

Fig. 5 is a longitudinal sectional view of a mod 
ified form of the aligning sleeve. 
In the accompanying drawing, a die retainer 
is shown as being secured to the bed 2 of the 

die press, or to a supplementary plate known as 
a “die-set' which in turn would be secured to 
the bed of the press. A punch retainer 3 is shown 
as being loosely hung in a tentative position to 
be later drawn into contact with and to be se 
cured to the underside of the movable head 4 
of the die press, or to a "die-Set' which in turn 
would be secured to the underside of the press 
head. 
The punch-aligning tool 5 of the present in 

vention is shown as being in its operating posi 
tion and held firmly between the top surface of 
the die, which is mounted in the die-retainer , 
and the undersurface 4a of the punch head 4, 
or a die set secured thereto, as the case may be. 
The die-retainer comprises the usual substan 

tially cylindrical boss or head a having an axial 
counter-bore or die cavity 6 terminating in a flat 
annular base Surface . A slug channel 8 ex 
tends downwardly and curves laterally from the 
base 7 of the die cavity 6 to the outside of the 
bOSS fla of the die retainer f to receive and dis 
charge punchings from a slug channel 9 formed 
in a die block 0, which block. is seated in the 
cavity 6, with its flat bottom surface in firm 
contact with the flat base surface of the die cav 

.ity 6. 
The die block to is provided with a transverse 

angular surface 12, against which a flat end sur 
face 3 formed on a cylindrical neck 4 of a lock 
ing Screw 5 is adapted to bear, said screw being 
threaded into an angularly disposed opening 6 
formed in one side of the boss fa of the die 
retainer f.. 
The die-retainer is provided with an arm 
which extends laterally from the boss a and 

in which is formed an elongated slot 8 for the 
ingly spaced holes formed in a template accord- 55 reception of securing bolts 19, 19. The secur 
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ing boltS 9, 9 are provided with square or T 
shaped heads 20, 20 adapted to be inserted in 
undercut T slots 2, 2 formed in the bed 2, 
or in the die-set adapted to be secured to the 
bed 2. 
The boss or head 3a of the punch-retainer 3 

is provided with a similar laterally extending 
arm 22 having an elongated slot 23 for recep 
tion of Securing bolts 24, 24 having T or square 
heads 25, 25, for entrance into T slots 26, 26 
formed in the under surface of the press head 
4 or the die-Set adapted to be secured to the 
underside of the punch head 4. 
The b0SS 3a of the punch-retainer 3 is bored 

at 28 for the reception of the shank 29 of the 
punch 30. The shank 29 is provided with an 
undercut indentation forming a transverse ann 
gular Surface 3 inclined with respect to the 
axis of the punch and adapted to be engaged 
by a flat end 32 of a locking screw 33 which 
is threaded into an angularly disposed opening 
in one side of the boss 27 of the punch re 
tainer 3. 
AS shown in Fig. 4, the punch 30 has an irregul 

larly shaped end 3 which, for the purpose of 
illustration, takes the form of a key having a 
round body portion 32, the axis of which is off 
Set with respect to the axis of the Shank 29, 
and a lateral flat-sided extension 33 on One side 
of the circular portion 32. However, it will be 
understood that the piercing end of the punch 
30 may have any desired shape or contour fall 
ing within the circle described by the Outer pe 
ripheral surface of the cylindrical Shank 29 of 
the punch 30. 
As shown in Fig. 3, the die block O is pro 

vided with an opening 35 having a key-hole-slot 
shaped opening corresponding exactly with the 
shape of the irregular end 3 of the punch 30. 
The key-hole-slot shaped opening 35 includes 
a round portion 36, into which the round por 
tion 32 of the punch 30 fits Snugly, and a lat 
eral extension 37, into which the lateral exten 
Sion 33 of the punch 30 fits Snugly. The round 
body portion 32 and the lateral extension 33 of 
the irregular end 3 of the punch 30 bear exact 
ly the same relation to each other and to the 
axis of the shank 29 of the punch 30 as the 
round portion 36 and lateral extension 37 of 
the key-hole-slot 35 bear to each other and 
to the axis of the die block O which aligns 
with the axis of the shank 29 of the punch 30. 
The punch opening 35 communicates with, or has 
formed as a part thereof, the slug channel 9 
of the die block O. 
As shown in Fig. 2, the die block O may be 

temporarily provided with a pilot plate 40, hav 
ing a projection 4 on one face thereof which 
is shaped in accordance with the shape of the 
irregular Opening 35 in the die block O, and 
which is adapted to fit accurately, without lat 
eral play, within said irregular opening 35. 
From the opposite face of the pilot plate 40 

projects a pair of pilot pins 42, 42 clearly shown 
in Fig. 3. The pins 42 are spaced apart and, 
in the present instance, one of said pins is con 
centric to the circular portion 36 of the irregu 
lar opening 35 while the Second of the pins is 
disposed in the portion of the projection 4 
which corresponds to the lateral extension 3 
of the irregular opening 35. 
As shown in Fig. 1, the setting or aligning 

tool 5 of the present invention is provided with 
an axial bore 45 which is adapted to receive and 
accurately fit, without lateral play, the cylin 
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2,888,546 
drical shank 29 of the punch 30, and to afford 
relative axial movement between the tool 5 and 
the punch 30. 
The upper end of the tool 5 is provided with 

a cavity 46 of a depth in excess of the depth 
of the boss or head 3a of the punch retainer 
3. The cavity 46 opens outwardly along one 
side of the tool 5 for accommodating the lat 
erally extending arm 22 of the punch retain 
er 3. 
The opposite end of the tool 5 is counter 

bored to provide an internal annular wall 47. 
This annular Wall 47 is adapted to extend cir 
cumferentially around that portion of the pe 
ripheral side wall of the upper part of the cylin 
drical die block O which extends above the 
top surface of the boss or head a of the die 
retainer , and by which the axis of the punch 
bore 45 in the tool 5 is brought into and main 
tained in axial alignment with the axis of the 
die block O. The annular wall 47, in the 
present instance, is disposed on the inside of 
an annular flange 48 formed by said counter 
boring at the bottom end of the tool 5 and which 
extends axially thereof. 

It will be understood that the axis of the die 
cavity 6 in the boss a of the die retainer is 
disposed at a true right angle with respect to 
the base surface 49 of the retainer , and that 
the base surface of the die cavity 6 is dis 
posed in a plane parallel to the plane of the 
base surface 49 of the retainer . The top. Sur 
face 50 of the die block O, which in operation 
Supports the sheet to be punched, is disposed 
in a plane parallel to the plane of the base Sur 
face f l of the die block 0, consequently, with 
the die block Origidly held in the cavity 6 and 
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seated firmly on the base 7 thereof, and with 
the base surface 49 of the retainer pulled down 
tightly against the flat surface 2a of the bed 2, 
the top surface 50 of the die block 10 will be 
disposed in a plane parallel to the flat Surface 
2a of the bed 2. 
The flat surface 4a of the press head 4 is at 

all times parallel to the flat surface 2d of the bed 
2. The flat top end surface 5 of the tool 5 and 
the flat bottom end surface 52 of the tool 5 are 
disposed in strictly parallel planes at true right 
angles respectively to the axis of the punch bore 
45 in the tool 5, consequently, when the top sur 
face 5 of the tool 5 is firmly pressed into contact 
with the flat surface 4a of the head 4, the bottom 
end surface 52 of the tool 5 would be in a plane 
parallel to the top surface 50 of the die block 
0, with the axis of the punch bore 45 in the tool 

5 perpendicular thereto and in alignment with 
the axis of the die block O. 

In use, a die block to having an irregular open 
ing 35 therein, is secured in the die-retainer , by 
the set screw 5, against relative axial or circular 
motion with respect thereto. One or more of the 
retainers , with their die blocks to therein, are 
then placed on the flat surface 2a of the press 
bed 2 in which the T slots 2 are formed, with 
the heads 20 of the bolts 9 in the T slots 2, 2, 
and with the nuts 43, 43 loose on the bolts 9, 19, 
so that the die retainers may be shifted within 
a limited compass over the flat surface 2a on 
which it is positioned. 
One of the pilot plates 40 is then placed on the 

sheet Supporting surface 50 of each die block 0, 
with the irregularly shaped protuberance 4f of 
the pilot plate 40 fitted into the irregular opening 
35 in the die block O. 
A template, not shown, but which is provided 
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nuts 27, 27 on the bolts 24, 24 are drawn down with any desired number of small circular open 

ings arranged in pairs for the reception of pairs 
of pilot pins 42, 42, is then placed on the upper 
top surfaces of the pilot plates 40. The template, 
sas is usual in such cases, is held in a fixed posi 
tion relative to the bed 2, and the die-retainers 
, , are maneuvered on the flat surface 2a of 
the bed 2 until the pilot pins 42, 42 associated 
with each and all the die blocks 0 which are to 
be used in the perforating of a sheet to a given 
pattern represented by the template, are accu 
rately positioned in the pairs of registry holes in 

, the template. The nuts 43, 43 on the bolts 9, 9 
are then drawn down tightly to secure all of the 
die retainers , rigidly to the bed 2. The ten 
plate is then removed from the pilot plates 40, 40, 
and the pilot plates are then removed from the 
die blocks O, leaving the die blocks rigidly Se 
cured in their respective die-retainers , . 
The punch retainers 3, 3 with their respective 

punches 30, 30 rigidly secured therein, are then 
tentatively positioned over the respective die-re 
tainers , and hung loosely from the underside 
of the press head 4, by the bolts 24, 24. 

It will be understood that at Such time the 
head 4 is raised to a sufficient height above the 
bed 2 to afford ample working clearance for ef 
fecting the hanging of the punch retainers 3, 3, 
as noted above. 
One of the setting tools 5, of the present inven 

tion, is then placed in position on one of the 
punches 30, with the boss 3a of the punch retainer 
3 located in the cavity 46 of the tool 5. The head 
4 is then lowered cautiously until the lower end 
surface 53 of the punch 30, bears lightly on the 
top surface 50 of the die block 0, whereupon 
the assemblage, including the tool 5 and the punch 
retainer 3 with its punch 30 rigidly secured there 
in, is maneuvered relative to the head 4 until the 
irregularly shaped end 3 of the punch drops 
into the irregularly shaped die opening 35 in the 
die block (). 
The head 4 is then lowered until the tool 5 is 

gripped between the top end surface 50 of the 
die block G and the under surface 4a of the head 
3, with the top surface 5 of the tool 5 engaging 
the under surface 4c of the head 4, and with the 
bottom end surface 52 of the tool 5 engaging the 
top surface 50 of the die. 

Due to the top face 50 of the die and the 
under face 4a of the head 4 being parallel at all 
times, and the two end faces 5 and 52 of the 
tool 5 being parallel to each other, further lower 
ing of the head 4 will cause the surfaces a and 
5, and the surfaces 50 and 52 to assume flat full 
contact with each other, whereby the axis of the 
punch 30 which is perpendicular to the surfaces 
5 and 52 will be positioned in exact alignment 
with the die 0. 

Due to the difference in the depths of the cavity 
36 in the tool 5 and the boss 3a of the retainer 3, 
a limited amount of axial relative movement is 
afforded between the punch 30 and tool 5, and due 
to the counterbored end of the tool 5 fitting Snugly 
around the outside of the die block (), relative 
alignment of the axis of the punch and the axis 
of the die is effected and no binding of the irreg 
ularly shaped end 3 of the punch 36 in the ir 
regularly shaped opening 35 in the die ?o takes 
place, thus the punch retainer 3 with its punch 
30 therein can be readily raised until the top flat 
surface 54 of the punch retainer 3 bears flatly 
against the flat under surface 4a of the head 4, 
with the bore 45 of the tool 5 functioning as an 
accurate guide for the punch 30, whereupon the 
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tightly and secure the retainer 3 rigidly to the 
head 4, with the punch 30 in absolute alignment 
with the die O. 
The head 4 is then raised sufficiently to permit 

removal of the tool 5 from the punch 30 where 
upon that particular punch and die are ready for 
Operation. 
Where a plurality of punches and dies are em 

bodied in the pattern to be punched in a sheet, 
the foregoing punch setting operations are re 
peated for each punch-die unit individually. 

In the structure shown in Fig. 5, the top end 
Surface 5a of the tool. 5a is in parallel relation to 
the bottom end surface 52a, with the axis of the 
punch bore 45a perpendicular to the planes of 
both of these surfaces. 

In Operation, the flat base surface 54 of the 
punch retainer 3 is initially drawn into more or 
less loose contact with the flat surface 4a of the 
head . The flat under surface 55 of the boss 3a. 
is parallel to the base surface 53 of the punch re 
tainer . The tool 5a is used between the flat 
under surface 55 of the punch retainer and the 
flat top surface 50 of the die (), so that, when the 
head 6 is lowered, the end surfaces 52a and 5 fa 
of the tool 5a make flat contact respectively with 
the top Surface 50 of the die O and the flat under 
surface 55 of the boss 3a of the punch retainer , 
while the annular wall 47 d of the tool. 5a engages 
the peripheral Wall of the die block G above the 
die retainer , thus the punch and die are brought 
into true axial alignment preparatory to tighten 
ing the nuts 27, 2 by which the punch retainer 
3 is rigidly secured to the head 4. 

I claim: 
1. A punch-Setting tool comprising a sleeve 

having an axial bore for directly slidably sup 
porting a punch for axial movement therein, and 
a pair of flat parallel relatively spaced surfaces 
disposed in planes at right angles to the axis of 
said bore at opposite ends respectively of said 
tool, said flat Surfaces being adapted for simul 
taneous engagement With a pair of flat parallel 
Surfaces Spaced apart and relatively movable per 
pendicularly to their respective planes in a die 
preSS. 

2. A punch-setting tool comprising a sleeve 
having an axial bore for slidably supporting a 
punch for axial movement therein, a pair of flat 
parallel relatively Spaced Surfaces disposed in 
planes at right angles to the axis of said bore at 
opposite ends respectively of Said tool, one of said 
flat Surfaces being adapted for engagement with 
a flat sheet-supporting face of a die block fixed 
in a die press, and the second of said flat surfaces 
being adapted for simultaneous engagement with 
a Second flat surface Spaced from and relatively 
movable perpendicularly with respect to the plane 
of Said die face in said die press. 

3. A punch-Setting tool comprising a sleeve 
having an axial bore for slidably supporting a 
punch for axial movement therein, a pair of flat 
parallel relatively spaced. Surfaces disposed in 
planes at right angles to the axis of said bore at 
opposite ends respectively of said tool, one of said 
flat Surfaces being adapted for engagement with 
a flat sheet-supporting face of a die block fixed 
in a die press, and an annular wall surrounding 
Said one flat surface for circumferential engage 
ment with the peripheral wall of said die block, 
the Second of said flat surfaces being adapted for 
engagement with a second flat surface spaced 
from and relatively movable perpendicularly with 



4. 
respect to the plane of said die face in said die 
press. 

4. A punch-setting tool comprising a sleeve 
having an axial bore for slidably supporting a 
punch for axial movement therein, a pair of flat 
parallel relatively spaced surfaces disposed in 
planes at right angles to the axis of said bore at 
opposite ends respectively of said tool, one of said 
flat surfaces being adapted for engagement with 
a flat sheet Supporting face of a die block fixed in 
a die press, and the second of said flat surfaces 
being adapted for engagement with a second flat 
surface spaced from and relatively movable per 
pendicularly with respect to the plane of said die 
face in said die press, and a flange on one end 
of said tool providing an annular Wall surround 
ing and projecting axially beyond said one flat 
surface for circumferential contact with said die 
block below the plane of said sheet supporting 
face of said die block. 

5. A punch-setting tool comprising a sleeve 
having an axial bore for slidably supporting a 
punch for axial movement therein, a pair of flat 
parallel relatively spaced surfaces disposed in 
planes at right angles to the axis of said bore at 
opposite ends respectively of said tool, Said flat 
surfaces being adapted for engagement with a 
pair of flat parallel surfaces spaced and rela 
tively movable perpendicularly to their respec 
tive planes in a die press, said sleeve having a 
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cavity surrounding said bore at one end of said 
tool for a reception of a retainer for said punch, 
said cavity being of a depth in excess of the depth 
of Said retainer to afford free axial movement 
of said retainer with said punch. 

6. A punch-Setting tool comprising a sleeve 
having an axial bore for slidably supporting a 
punch for axial movement therein, a pair of flat 
parallel surfaces at the opposite ends respectively 
of Said tool in planes perpendicular to the axis 
of said bore, an annular wall concentric to Said 
bore and projecting axially beyond the flat sur 
face at one end of the tool, said tool having a 
cavity formed in its opposite end and extending 
axially into the tool from the Second of Said flat 
Surfaces. 

7. A punch-Setting tool comprising a sleeve 
having an axial bore for slidably supporting a 
punch for axial movement therein, a pair of 
flat parallel surfaces at the Opposite ends re 
spectively of Said tool in planes perpendicular to 
the axis of Said bore, a flange on the opposite 
end of said bore affording an annular wall con 
centric to said bore and projecting axially be 
yond the fiat Surface at one end of the tool, 
said tool having a cavity formed in its opposite 
end and extending axially into the tool from 
the second of Said flat surfaces. 

ARTHOR, C, JACKSON. 


