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pin 3 resting Upon the material 6 at the point 7 
as Shown in Figure 1. Striking the head 10 of 
the punch ? with a hammer drives the pin 3 
through the material 6; the tapered portion of 
the guide pin 3 guiding Said guide pin int0 the 
hole ff of the die 5 and thereby producing a 
perfect alignment betWeen the Shearing edges 2 
and 12 of Said punch and die respectively. The 
guide pin 3 is then pushed thrOUgh the material 
6 until the shearing edge 2 of the punch 4 con 
taCts the material 6. A second blow upon the 
head 10 of the punch 4 shears the material be 
tween the Shearingedge 2 of the punch 4 and the 
Shearing edge 12 of the die 5. 

Referring to Figure 3,the faCe of the punch 
4 is provided With an annular recess 13 conCen 
tric to the guide pin 3. The die 5 is prowided 
with a recess 14 and an annularridge 15 both 
being concentric to the guide pin 3,The ridge 
15 is of Such Size and Shape as to fit 100Sely into 
the recess 13 of the punch 4 So that as the blank 
46 is forced into the die 5,Said blank Will be 
formed betweenthe faces of said punch and die 
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into the Shape Shown by the Cross Section of Said 
blank in Figure 3. 
The die 5is provided With a SeCond and deeper 

recess 1T Concentric to the guide pin hole i and 
of Such Size and Shape that the burr 48 on the 
blank 16,surrounding the guide pin 3,Will fit 
1oosely into Said recess,Said burr being pr0duCed 
by the guide pin 3 piercing the material 6. 
The shank I of the punch 4 is of less diameter 

than that of the shearing edge 2 thus forming 
a Shoulder 19 Whose Width in an axial direction 
is considerably less than the depth Of the reCeSS 
14 of the die 5,Thus When the punch 4 has 
forced the blank 16 into the die 5 and formed it 
into the shape shown in Figure 3 the upper edge 
20 of the shoulder 19 is below the face 8 of the 
die 5and consequentlytheshoulder 19 has paSSed 
completely through the hole punChed in the ma? 
terial 6. The material 6.is therefore disengaged 
from the punch 4 and Said material Can beeasily 
1iftedfromtheentiretoolassemblywhichiscom 
prised of the punch 4 and the die 5, 
Although the procedure of punching the hole 

has been described in Several operations the 
punching can readily be accomplished in three 
operations. The first being-the placing of the 
point of the guide pin on the material at the 
mark which locates the center of the hole t0 be 
punched,the material resting upon the die. The 
second operation consists of driving the guide pin 
of the punch through the material and int0 the 
dieso that the shearing edges of the punch and 
die are perfectly.aligned and Contact the mate? 
rial to be punched.,The third and final Opera? 
tion consists of driving the punch through the 
materialand at the Sametime forming the blank 
as Shown in Figure3. The hole in the material 
has been punched by these operations and the 
shoulder 19 of the punch has entirely Cleared 
the material 6 so that Said-material Can be read? 
ily 1ifted from the tool., - 
The object of the annular receSS 13 and the 

raised portion 15inthe faces of the punch 4and 
the die 5 respectively is to form an annular 
groove in the blank 16 so that the Circumference 
of said blank Will be reduced. Thus the blank 
16 has been Shrunk aWay from the Walls of the 
die·5 and,adhering to the guide pin 3 of the 
punch 4,will be easily extracted from the die 5 
when Said punch is WithdraWn from Said die. 
Asthe guide pin 3 pierCes the material 6 a por 

tion of the material must be displaced by said 
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guide pin,Consequently a burr 18 is formed 
Which preSSestightly arOund Said pin and Causes 
Said blank to adhere thereto. To facilitate the 
remOVal of the blank 16 from the guide pin 3 
after the punch 4 has been Withdrawn from the 
die 5 a portion of the pin 3 immediately adja 
Cent the shank or handle f has a less Cross SeC 
tional area than the remaining portion,The re 
duced Cross Sectional area is shown as 2 in the 
acCOmpanying draWingS. Thus When the punch 
4 is removed from the die 5 the blank 16 falls 
aWay from the face of the punch @ until the 
burred edge 18 of the hole pierced by the guide 
pin 3 in the blank 16 Contacts the enlarged por 
tion 22 of the guide pin 3. The SpaCe Created 
by the blank,16 falling aWay from the faCe of 
the punch 4 alloWS the Workman the necessary 
clearance to grasp the blank 16 and slip it from 
the guide pin 3. 
When punching Certain Kinds of materials the 

burred edge 18 of the hoie pierced by the guide 
pin 3 does.not form tightly around Said guide 
pin but has a tendency to Cling to the Walls of 
the recess 17 Causing the blank 16 to remain in 
the die 5 as the punch 4 is withdraWn,In View 
of this fact I have found it advantageous When 
punching these materials to form the burr 18 in 
a preliminary operation. 
For this purpose I have provided the recess 23 

in the face 24 0f the die 5,The receSS 23 is of ? 
slightly less cross-Sectional area than the re 
Cess 17 and is in the opposite end of the die 5. 
Both recess T and recess 23 are Concentric to 
the guide pin-hole f 1. The material to be 
punched is placed on the face 24 of the die 5 the 3 
Center of the hole to be punChed being approxi 
mately over the center of the die 5,With the 
point 9 of the guide pin 3 resting on the mate 
rial 6 the head 10 of the punch 4 is struck with 
a hammer thus driving the guide pin 3 through 
the material 6into the die 5 as Shown in Figure4. 
The recess 23 forms the downWardly burred edge 
Of the material 6 around the guide pin 3,SO that 
When the die 5 is Withdrawn from the guide pin 
3,Said die inverted and the punChing Operation 
Completed as deSCribed in the preceding para? 
graphs,the burred edge #8 Will fit 100sely int0 
the recess !? and Will not ofer a resistance t0 
the extraction of the blank 16 from the die 5. 
For the Smaller diameter punches the diam 

eter of the hole to be punChed is but very little 
1arger than the diameter of the guide pin,Which 
must be of a Size that Will insure the Suficient 
rigidity,consequently Suficient Space is not avail 
able for the annular recess 13 and annular ridge 
?5Shown in Figure 3. 
In View of this fact I have provided a modified 

form of the toolas shown in Figure 5,Figure 6 
and Figure 7,The modifications pertain only to 
the means.whereby the blank punched from the 
materialis eXtracted from the die, 
The modified form of my inVention difers from 

the oneshownin Figure linthatthe blank which 
is punched from the material can be removed 
from the die through an Opening maChinedin the 
Side of Said die. - 
The face of the punch ? does not have a recess 

machined therein and the die 5 does not have the 
annular ridge 15. Therefore the blank 25Will be 
relatively flat except for the burr 18 produced by 
the guide pin3 piercing the material 6. 
AT shaped slot 26 is machined in the side of 

the die 27,Said slot being parallel and adjacent 
to the face 8 of the die 27 and communicating 
with the recesses 14 and 17 of the die 27,The 
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width of the upper portion of theslot 26isslightly 
greater than the diameter of the recess 14,While 
the width of the lower portion of Said Slot is equal 
to the diameter of the receSS 1T. 
The punching operations are the Same as pre 

Viously deSCribed for the t001 as Shown in Fig 
ure 1. 
After the material 6 is lifted from the tool at 

the Completion of the Shearing Operation the 
punch 4 can then be Withdrawn from the die 2T. 
Since the blank 25 has not been Shrunk but re? 
mains relatively fiat the edges of Said blank Will 
contact the Side Walls of the recess 14 and Said 
blank wilislip from the pin 3 and remain in the 
die 2T asthe punch 4is removed therefrom,Said 
blank Can then be eaSily removed by tipping the 
die Sideways with the entrance of the Slot 26 
directed downWard. The Slot 26 having a CrOSS 
section similar but slightly larger than that of 
the blank 25 Will allow Said blank to fall from the 
die 2?? 
Should the blank 25adhere to the guide pin 3 

and be extracted from the die 2T,as the punch 4 
is removed therefrom,the reduced Section 21 of 
the guide pin 3 Will allow Said blank to fall aWay 
from the face of the punch 4 and Said blank Can 
then be readily slipped from the guide pin 3. 

I claim as my invention: 
1. In a toolfor punching holes the COmbinatiOn 

of a punch member having a shoulder at one end 
which provides a Circular Shearing edge 0f a 
diameter greater than the remainder of Said 
punch member,a guide pin Secured in Said punch 
member,said guide pin being concentric with 
said shearing edges of Said punch member,a 
groove in Said guide pin immediately adjaCent t0 
the face of Said punch member; a die member 
provided With a recessto receive Said punch mem 
ber,a second recess concentric to Said first receSS 
andadapted to receive Saidguide pin,Said SecOnd 
recess having an enlarged portion adjaCent the 
entrance theret0,an annular ridge 10Cated in Said 
first reCeSS and Concentric theret0; an annular 
depression in the face of the punch member,Said 
depreSSion being Concentric to Said guide pin and 
adapted to receive Said annular ridge provided in 
said die member;a third recess in Said die mem 
ber adapted to receive Said guide pin and having 
an enlarged section adjacent the exit there0f. 

2. In a t00l for punching holes the COmbination 
of a punch member,a die member adapted t0 
receive Said punch member,a pin member 
adapted toguide Said punchinto Said die,a receSS 
adapted to receive Said pin member When Said 
punchisengaged with Said die,said recess having 
an enlarged portion at the entrance thereto; a, 
Second receSS adapted to receive Said pin member 
said recess also having an enlarged portion at the 
entrance theret0, 

3 
3. In a t001for punching holesthe combination 

of a punch member,a die member adapted to 
receive Said punch member,a pin member 
adapted t0guide Said punchinto Said die,a receSS 
adapted to receive Said pin member,when Said 
punchisengaged With Said die,Said recess having 
an enlarged portion at the entrance thereto. 

4. In a t001 forpunching holes the Combination 
0f a punch member having a Shoulder at One end 
thereby providing a Shearing edge largerthan the 
remainder of Said punch member;a die member 
having a recess which providesthe Shearing edge 
0f Said die,Said reCeSS being of a depth not leSS 
than the width of Said Shoulder on Said punch 
member plus the thickness of the material Which 
isto be punched. 

5. Inatoolforpunching holesthe combination 
of a punch member,a die member adapted to 
receive said punch member and a pin member 
Secured in Said punch and adapted to guide Said 
punCh into Said die,Said pin member haVing a 
leSS CrOSS Sectional area immediately adjacent 
Said punch. 

6. In a toolfor punching holes the C0mbination 
0f a punch member,a die member haVing a receSS 
adapted to receive Said punch member,a pin 
member adapted toguide Said punch memberint0 
Said die member,a,slot in Said die member,Said 
Slot Communicating With Said reCeSS and having a 
width in eXcess of the width of Said recesS. 

7. In a,t00l for punching holeS,the COmbinatiOn 
of a punch member having a Shoulder at one end 
Which provides a Circular Shearing edge Of a 
diameter greater than the remainder Of Said 
punch,a guide pin Secured in Said punch,Said 
guide pin being C0nCentriC With Said Shearing 
edges of said punch;a die member provided With 
a recess to receive Said punch,a SeCond receSS 
COnCentric to Said first reCeSS and adapted to re 
ceive Said guide pin,Said Second receSS having an 
enlarged portion adjacent to the entrance there? 
to,a third reCeSS in Said die member adapted tO 
receive Said guide pin and haVing an enlarged 
Section adjacent to the exit thereof,a Slot in Said 
die member CommuniCating With Said first reCeSS 
and the enlarged portion of Said Second receSS. 

8. A cutting t00l C0mprising a punch member, 
a die member adapted to receive Said punch 
member,a,pin member adapted to guide Said 
punch member into engagement with Said die 
member,Said pin member haVing a Section of re 
duCed CrOSS SeCtiOnal area, 

9. A Cutting tool comprising a punch member, 
a die member haVing a reCeSS adapted to receive 
Said punch member,a pin member adapted to 
guide Said punch member into Said die member, 
Said die member haVing an opening in the Side 
thereof and Communicating With Said recesS. 
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