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This invention relates “to "punch constructions 
'and, more particularly, to "a construction for 
"punching accurately located non-circular holes 
.in ‘sheet - material. . ‘ 

'In punching operations "it ‘is desirable to have 
the'punch so constructed 'that‘breakage is mini 
mized, ‘but so ‘that the punches can be easily 
removed and .replaced .for sharpening or for re 
placing broken punches. It is also essential that 
‘thelpunch be ‘accurately mounted so ‘that the 
hole will be properly positioned-and in the case 
of non-circularpunches the angular position is 
also critical. It is one of the objects of the 
present invention to provide ‘a punch construc 

' tion ‘which accomplishes 'th'ese several objectives. 
.Another object‘ is to‘provi'de *a punch ‘construc 

‘tion ‘in which "the-punch is" located by a relatively 
'short'locating ‘bore at ‘the ‘outer end of a mount 
ing quill. Preferably the locating bore is non 
circular in section and receives a correspondingly 
shaped locating section on the punch, the re 
mainder of the bore and punch being of cylin 
dl‘ical sections. 

Still another obiect is to provide a punch con 
struction in which the ouill is formed with three 
aligned bores, the outermost of which is the 
locating bore and receives a relatively short 
punch, having a cylindrical body ?tting into the 
intermediate bore, a relatively short cylindrical 
head in the largest bore. and a locating section 
in the locating bore, and in which the punch is 
held in the quill by a back-up pin in the largest 
bore. 
The above and other obiects and advantages 

of the invention will be more readily apparent ‘-~ 
from the following description when read in con 
nection with the accompanying drawing, in 
which: 

Figure 1 is a side elevation with parts in sec 
tion showing a punch construction embodying 
the invention; _ 

Figure 2 is an assembled view of the punch 
construction with the quill in section; and 
Figure 3 is a disassembled view of the punch 

construction. 
The punch as shown in Figure 1 may be used 

with a conventional press having a punch pad 
l0 movable toward and away from a base or die 
supporting plate ll. One or more punches may 
be held on the pad ID by a holding plate l2 de 
tachably secured to the pad and formed with 
cylindrical openings 1 3 to receive quill bodies. 
The openings l3 terminate at the upper end of 
the holding plate in enlarged sockets I4, which 
are preferably non-circular in section, to receive 
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.2 .2 
rsimilarly-"shapedheads on the quill. 'In:.the ‘con 
'struction shown, the quill "is providedwith'a'head 
I5 which is generally cylindrical "but which is 
‘formed with ‘a flat spot Hi'to T?t ‘into 1a similarly 
shaped socket ‘in the holding pl'atefthereby v'to 
fix the angular'pos'ition of the quill accurately 
and easily. ' 
The punch construction of the ‘invention in 

cludes a quill having ahead ‘as ‘described above 
and a body i'l cylindrical on ‘its "outer‘sur'fa‘ce. 
The quill is providedwith three aligned bores, 
includinga bore [8 of maximum diameter-ex 
tending from the vupper lor‘head end of :the quill 
throughoutthe maior portion of ‘the quill length. 
The bore 18 connects to an ‘intermediate bore i9 
‘which is cylindrical and ‘which'is connected to 
the bore {IS‘by an internal shoulder 2|. A'tthe 
outer endof the quill is a rshort ‘locating'bore 
22, which 1is preferably,=nonecircular‘in ‘section. 
In the construction shown, the bore 22 is square, 
although this exact shape is not critical. In 
forming a quill as shown, the cylindrical bores 
I8 and I9 may be drilled in any desired manner 
to be co-axial. and since these bores extend 
through substantially the full length of the quill 
the locating bore 22 can be made very‘ short. 
The bore 22 can be broached or otherwise formed 
to a non~circular section, but since it is ex 
tremely short this operation can be performed 
inexpensively and with the necessary degree of 
accuracy. 
The quill is adapted to receive a relatively 

short punch, having a main cylindrical body 23 
of a diameter and length to ?t in the intermedi 
ate bore l9. Preferably the body 23 is slightly 
shorter than the bore I9 so that a slight clear 
ance will be left between the body and the punch 
locating section. At its upper end the body is 
formed with a cylindrical head 24 of a size to 
?t into the bore l8 and which is connected to 
the punch body by an annular shoulder to ?t 
against the internal shoulder 2| in the quill. 
At its lower end the punch body is formed with 
a reduced locating section 25 of the same shape 
as the locating bore 22 to be received in the 
locating bore. Beyond the locating section 25 
is a reduced punch tip 26 to project beyond the 
end of the quill when the parts are assembled. 
The punch is held against displacement in the 
quill by a cylindrical back-up pin 21 which ?ts 
in the bore i8 and rests against the punch pad 
when the punch is assembled in a press. 
With this construction, when the punch is 

used, the impact force produced in the punch it 
self when it pierces the metal is taken by the 
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enlarged head 24 of the punch. Since the punch 
is relatively short this impact force is held down 
to a relatively low value so that punch breakage 
beneath the head will be minimized. Further 
more, formation of the punch with several differ 
ent diameters increasing to a maximum at the 
head tends to distribute the stresses more evenly 
throughout the punch body, further to assist in 
reducing breakage. The back-up pin [8, being 
free to shift in the quill, is subjected to no break 
ing forces. 

Also, with the present construction, it will be 
seen that the locating section 25 of the punch, an 
cooperation with the locating bore 22 of the quill, 
performs the major part of the function of locat 
ing the punch accurately. Since these parts are 
relatively short, they can be formed with an ex 
tremely high degree of accuracy without making 
the cost of the assembly excessive. When the lo 
cating section and the locating bore are non-cir~ 
cular as shown, they additionally, in conjunction 
with the ?at spot 16 on the quill head, provide an 
accurate angular positioning of the punch tip. 
This is extremely important in cases where a 
non-circular punch tip 26 is employed. 
In the event a punch must be removed for 

sharpening or replacement the holding plate 12 
can be detached from the punch pad and the 
quill can‘easily be removed therefrom. With the 
quill removed the back-up pin and punch can 
be taken out of the quill and a new punch or the 

. same punch resharpened and easily reinserted in 
the quill. It will be observed that it is impossible 

, in this operation to reassemble the parts in an 
incorrect position and, that the entire operation 
can be performed very simply and quickly. Fur 
thermore, since the punch is a relativelysmall 
unit, it is inexpensive and can be replaced much 
more cheaply than an integral part construction. 
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4. 
While one embodiment of the invention has 

been shown and described in detail, it will be 
understood that this is illustrative only and is 
not to be taken as‘ a de?nition of the scope of 
the invention, reference being had for this pur 
pose to the appended claims. 
What is claimed is: 
1. A punch construction comprising a tubular 

quill having three aligned bores of progressively 
decreasing area joined by internal shoulders, the 
smallest of said bores being at the outer end of 
the quill, and being non-circular in section, a 
punch having a relatively short head ?tting m 
the largest bore, a body ?tting in the inter 
mediate bore, a locating section of the same cross 
section as and ?tting into the smallest bore, and 
a tip of non-circular section projecting from the 
quill, the head being joined to the body by an 
external shoulder ?tting against one of the in 
ternal shoulders, and a back up pin ?tting in the 
largest bore and seating against the head. 

2. The construction of claim 1 in which the 
quill includes a generally cylindrical head at the 
end opposite the smallest bore with a locating 
portion thereon deviating from thegeneral cy 
lindrical outline of the head. 

JACOB A. SMITH. 
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