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This invention relates to an indexing type nibbling 
quadrant punch for turret punch presses and the like. 
This invention consists of improved components de 

signed for use in turret punch presses or for single station 
presses used mainly for low production work. In this 
type of press activity, the blank is placed in a pantograph 
or a duplicator type press, a gage bar type press or a 
numerically controlled press whether it be a turret punch 
press or a single station punch press. Each stroke of the 
punch or ram produces only one hole, notch or nibble 
in the blank. The blank is clamped in work holders, 
controlled numerically or is manipulated manually under 
neath the punch station until the entire hole pattern is 
punched. 
The above-described type of press activity differs basic 

ally from that of presses set up for high production work 
wherein multiple punches are mounted in the press and a 
single stroke produces a number of holes and cut-outs or 
completely ?nishes the work. 
The design and construction of the turret type punch 

press differs in many import-ant respects from that of the 
high production machines. Typically, the high produc 
tion press possesses a capacity to knock out holes of rela 
tively large size or area in heavy material which would 
far exceed the capacity of the standard low production 
press. This low capacity reduces the size of holes, par 
ticularly circular holes, which can be cut in a particular 
material by the turret type press. The high production 
press is equipped to mount a variety of punches having 
cutting surfaces of different shapes while the turret press 
is usually limited to a particular size or shape punch. In 
the turret type press, a ‘stripper which presses the blank 
off the punch on the withdrawal stroke must be con?ned 
within a certain limited diameter punch holder and must 
operate within a limited vertical movement. Further, 
the top half of the turret type press must not be connected 
to the bottom half in any way which restricts movement 
of the work piece in the press. 

It is the primary advantage of the quadrant punch of 
this invention that it increases the capacity of the ordinary 
turret type press to knock out holes, particularly circular 
holes, which normally would require a press of far greater 
load capacity. 

It is also an advantage of the punch and mounting of 
this invention that the punch does not sheer the blank 
or material being punched and that the position of the 
punch around the vertical axis may be adjusted easily and 
quickly to cut the designed shape. 

It is also an advantage of this invention that the quad 
rant punch is adapatable to receive a compressive type 
stripping unit which cooperates with the punch and in 
creases the quality and safety of the work by eliminating 
slug pick-up and preventing distortion in the work piece. 

It is the further advantage of the punch and improve 
ments of this invention that structuarlly they are rela 
tively simple in design, inexpensive to manufacture and 
use, and readily substitutable in the well known turret or 
single station type of press. 
larly important as the turret type presses are normally 
used in low cost and low production type of work. 

These and other advantages of this invention will be 
come more apparent from the description set forth here 
inbelow and from the drawings, wherein: 

These features are piarticu- ‘ 
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FIG. 1 is an exploded perspective view of the com 

ponents comprising the preferred form of the indexing 
type nibbling quadrant punch of this invention; 
FIG. 2 is a reversed exploded perspective view of two 

of the components of the punch shown in FIG. 1; 
FIG. 3 is a perspective view of the punch, die and 

blank; ' 

FIG. 4 is a view in side elevation, partly in section and 
partly cut away, of the quadrant punch having the pre 
ferred form of stripping unit mounted thereon; 
FIG. 5 is a partial view similar to that of FIG. 4 show 

ing action of the punch and stripper during the with 
drawal movement; 
FIG. 6 is a sectional view taken along the lines and 

arrows VI—VI of FIG. 4; 
FIG. 7 is a sectional view taken along the lines and 

arrows VII-VII of FIG. 5; 
FIG. 8 is a diagrammatic view showing of the areas 

knocked out by a series of strokes of the punch to form 
a circle. 
The following description is directed to the speci?c 

form of the invention illustrated in the drawings and is 
not intended to limit the scope of the invention itself 
which may be practiced in a variety of forms and ar 
rangements. 

In the drawings and written description set forth, only 
general reference is made to the well known features of 
the standard turret or single station type press and this 
disclosure is directed to the novel punch and other im 
proved apparatus which is designed for mounting on and 
use with said standard turret type presses. 
The preferred form of indexing type nibbling punch 

equipped with a compressive stripper is shown assembled 
in FIG. 4 and is identi?ed generally by the numeral 10. 
The punch apparatus 10 is supported at the top- by 1a 
press member 16 and moves up and down relative to a 
stationary, horizontal work surface 17 and female die 18. 
The components of punch apparatus 10 are shown in 

detail in FIG. 1 and comprise a punch support 20, a half 
member 40 which includes an upper shank half mem 
ber 30 and a lower punch half member 56 and a stripper 
apparatus 120. 
A generally cylindrical punch support 20 is provided 

with an upwardly-extending, T-shaped ?ange 21 which 
?ts within a correspondingly shaped groove in press mem 
ber 16 (FIG. 4). Punch support 20 has an axially di 
rected cylindrical hole 22 formed in its base and a series 
of threaded radial indexing holes 23 extending inwardly 
from the surface to center hole 22. A series of radially 
directed continuous grooves 25 may be formed in the 
bottom surface of punch support 20 in addition to holes 
23 to receive an indexing pin therein as described below 
(FIG. 6). An axial bore 27 is provided to receive a bolt 
26 for the purpose described below. 
A generally cylindrical half member 40 (FIG. 2) is 

detachably mounted against the bottom of punch support 
20 by bolt 26. Half member 40 has a diameter slightly 
less than that of the punch support 20 (FIG. 4) and is 
composed of an upper shank half member 30 and a lower 
punch half member 50 which are held together by a pair 
of bolts 42 with aligning studs 39 (FIG. 2), member 30 
having an annular ?ange 34 which ?ts within an annular 
recess 52 in member 50. 

Upper shank half member 30 has an upwardly-directed 
shank 31 of such size as to ?t within hole 22 of punch 
support 20 and said shank is provided with a series of 
radially located indexing grooves 32 which can be aligned 
with holes 23 when shank 31 is within hole 22. A 
threaded stud 24 is provided to thread in a selected hole 
23 of support 20 and hence into a selected groove 32 
so that half member 40 can be rotated around its vertical 
axis within support 20 when the stud 24 is withdrawn 
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and then locked by the stud as shown in FIG. 4. The I 
vertically positioned supporting bolt 26 threads into shank 
31 from punch support 20 as shown in FIG. 4 to provide 
the main support for half member 40. 
As an alternative to indexing holes 23, 32 and stud 24, 

an indexing pin 35 may be mounted in half member 40 
and separably located in a selected groove 25 in the 
bottom of support 20 so as to allow member 40 to be 
positioned around its vertical axis as desired (FIG. 6). 
In the embodiment shown (FIG. 4), both forms of in 
dexing the half member 40 and consequently the punch 
in relation to its support are shown but one means may 
be used independent of the other with entirely satisfac 
tory results. 
Shank half member 30 is provided with four uniform 

diameter equally spaced holes 36 extending upwardly 
from the bottom surface thereof. Four aligning heels 60 
(FIG. 1), each having a small diameter neck 62, an axial 
slot 63, an arcuately shaped surface 64, a round shaped 
surface 66 and a snap ring 65 are mounted for limited 
axial or up and down movement in holes 36 in member 
36'. Springs 37 ?t around the necks 62 of the heels 60 
and are mounted within holes 36 so as to continually urge 
the heels downwardly. 
Punch half member 50, the second component of half 

member 40, has mounted on its downwardly-directed sur 
face 56 a generally cubically shaped quadrant punch 79 
having four arcuately curved side surfaces 7 land a rela 
tively ?at downwardly-directed cutting surface 72. Each 
of the side surfaces 71 is curved along an arc de?ned by 
a radius which is equal to the width of the punch 70 
measured across its center. Of course, punch 7% could 
be hexangular or octangular and the arc could be de?ned 
by a longer or shorter radius than that of the embodi 
ment described herein. Four holes or bores 53 are formed 
in punch half member 50 (FIGS. 1 and 2) and these 
are of same size and relative location as holes 36 in shank 
half member 30, holes 53 being continued as grooves 74 in 
the side surfaces 71 of punch 70. The aligning heels 60 
are mounted in half member 50 (FIGS. 4 and 5) so that 
the springs 37 urge the heels outwardly and the snap rings 
65 prevent the escape of the heels out of punch 70. Each 
heel 60 is prevented from rotating in its groove 74 by 
pins 80 which are mounted, together with springs 82, in 
horizontal bores 33 in punch 70. Pins 80 are spring 
biased into the axial slots 63 ‘formed in the heels 60 thus 
allowing axial movement of the heels but not rotary ‘move 
ment. The heels 60 are mounted in punch 79 so that 
their curved sides 64 form part of the curved side sur 
faces 71 of the punch 70 as shown in FIG. 7. The curved 
heel sides, as well as the remaining side surfaces of the 
punch, ?t tightly within the similarly shaped opening 
100 formed in the female die 18 when the punch descends 
as shown in FIGS. 3 and 4. 
A compressive stripper apparatus 120 shown in FIGS. 

1, 4 and 5, is adapted for the nibbling quadrant punch and 
comprises a compression spring 122 having a diameter 
slightly larger than pun-ch 70, a cylindrical sleeve 124 
having an inner diameter only slightly larger than the 
half member 50 and an inwardly-directed bottom ?ange 
125 (FIGS. 4 and 5), and a ?at stripper disk 128. Sleeve 
124 has an axial slot 123 and a pin 126 is provided to 
thread within a hole 54 in punch. member 50 to allow‘ 
vertical movement of the sleeve Within the length of the 
slot. As shown in FIG. 4, sleeve 124 is mounted around 
half member 5% and spring 122 surrounds punch 70 and 
is ‘mounted between the ?at downwardly-directed surface 
56 of member 50 and the ?ange 125 of the sleeve. The 
metallic stripper disk 128, having a center hole 128a 
similar in size and shape as the punch 70, is held to the 
bottom of sleeve 124 by a plurality of magnets 129 which 
are mounted on the sleeve. The size and location of slot 
123 in the sleeve are such that the stripper disk is located 
slightly ahead of ‘or just level with the cutting surfaces of 
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punch, the stripper contacts the blank 101 and presses it 
against the die before or at the same time as the heels 
contact the blank. The stripper thus holds the blank on 
the die as the punch cuts a hole (FIG. 4) and as the 
punch is withdrawn (FIG. 5 ) thereby preventing the blank 
from hanging up on the withdrawing punch and being 
raised from the die. The stripper prevents “double slug 
ging” of material and damage to the blank and press 
which often occurs if ‘movement of the blank is permitted. 

Operation of the preferred form of the indexing type 
nibbling quadrant punch press is substantially as fol 
lows. The punch and stripper are raised sufficiently high 
to allow a blank 101 to be inserted therebeneath and po 
sitioned on the die 18. The nibbling quadrant punch is 
particularly designed for punching out a piece or shape 
from material which is smaller in size than the total area 
of the punch cutting surface or face (FIG. 3). As shown 
in FIG. 3, the blank 101 has an earlier punched hole 11% 
and is positioned on the die 18 so that section 112, shown 
in dotted lines, will be cut out in the following stroke. 
As the press descends, the stripper and all of the aligning 
heels 60 are spring biased downwardly in advance of the 
bottom cutting surface of the punch. The stripper, pref 
erably, contacts the blank ?rst and presses it against the 
die as the punch continues to descend and the stripper 
spring compresses as indicated in FIG. 4. When a heel 
64} contacts the blank it is forced upwardly until it 
bottoms in hole 36 in member 30 and the bottom cutting 
surface of that heel assumes a position level with the 
remaining ‘bottom cutting surface of the punch and per 
forms like any other part thereof. The important work 
is achieved by those heels which do not contact the blank, 
for instance heel 6th; in FIG. 3, as this heel then precedes 
the punch cutting surface and passes directly through the 
hole 110 in the blank and into and against the side of the 
die 18 as shown in dotted lines. Because heel 60a is 
within the die before or at the time the remaining sur 
face of the punch contacts the blank, the punch is pre 
vented from moving sideways or sheering the blank. Of 
course, secondary movement of the blank is also pre 
vented and an accurate, clean cut is produced. As the 
punch moves upwardly on the return stroke, the cutting 
surface of the punch and the heels pass out of the blank 
while the stripper continues to press the blank against 
the die as is shown in FIG. 5. 
The curved side surfaces 71 of the punch make it 

possible for the punch to knock out a round hole whose 
circumference is formed by a series of arcs similar to that 
of one side surface of the punch. Referring to FIG. 8, 
the dot and dash lines indicate the areas knocked out by 
each stroke of the punch and it can be seen that the 
majority of the circle, areas A through D, is knocked 
out after four strokes of the punch with precise reloca~ 
tion of the blank ‘between strokes. The punch is then 
rotated or indexed to a position 45° from the initiate 
position and the area marked E and similarly located 
areas around the circle are subsequently punched. In 
this way, with the curved side surfaces of the punch cut 
ting the perimeter of the hole, a circle having a diameter 
twice that of the punch is cut. By making a series of 
strokes with the quadrant shaped punch, a limited capacity 
punch press can knock out a circle which would normally 
require a much greater capacity, single stroke press. 
The quadrant shaped side surfaces and aligning heels 

ensure clean curved cuts. By means of the indexing holes 
23, 32 and pin 24, or grooves 25 and pin 35, the shank 
and punch half members may be separated from support 
20 after loosening bolt 26 and rotated, causing punch 70 
to assume a new position relative to the Work blank with 
a minimum of time and effort. 
The stripper disk may be modi?ed to be formed from 

plastic or rubber and attached to the sleeve by spring 
arms or threads formed in both members. The disk can 
have a preformed center hole or can be made in blank 
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and the hole punched on the ?rst stroke of the punch. 
Although this invention has been disclosed with refer 

ence to speci?c forms and embodiments thereof, it will 
be appreciated that a great number of variations may 
be made without departing from the spirit or scope of 
this invention. For example, parts may be reversed, 
equivalent elements may be substituted for those specifi 
cally disclosed, and certain features of the invention may 
be used independently of other features, all without de 
parting from the spirit and scope of this invention as de 
?ned in the appended claims. 
We claim: 
1. In a turret type punch press or the like, a nibbling 

quadrant punch for knocking out round holes of greater 
diameter than the width of the punch, said punch com 
prising 

a punch mounted for axial movement relative to a 
female die, said punch having a relatively ?at down 
wardly-directed cutting surface and a plurality of 
arcuately shaped side surfaces, each surface having 
a de?ning radius which is greater in length than 
one-half of the width of the punch, and 

a plurality of generally cylindrically shaped aligning 
heels mounted within the punch for axial movement 
partially independent thereof, at least a few of said 
heels having an arcuately shaped side surface form 
ing part of the punch side surfaces, said heels being 
spring biased downwardly in advance of the punch 
cutting surface so as to extend into the female die 
when not encountering material thereon, so that 
after a series of strokes and movement of the blank 
on the die a hole is knocked ‘out having a diameter 
greater than the width of the punch and having a 
circumference de?ned by the arc of the punch side 
surfaces. 

2. The punch as de?ned in claim 1 further including 
means for adjusting the position of the punch around 

its vertical axis so that by making a series of strokes 
with the punch in ?rst one position and then in a 
second position, the punch knocks out a complete 
hole. 

3. The punch as de?ned in claim 1 wherein 
each side surface of the punch has an arc de?ned by 

a radius which is equal to the Width of the punch 
measured at its narrowest point, said punch width 
also de?ning the radius of the round hole. 

4. The punch as de?ned in claim 3 wherein 
the punch has four side surfaces and means is pro 

vided to locate the punch at a position 45° from its 
initial position following four strokes in said initial 
position whereby four strokes in the second position 
are required to completely knock out a hole which 
has a radius equal to the width of the punch taken 
‘at its narrowest point. 

5. In a turret type punch press or the like, a quadrant 
punch for knocking out round holes of greater diameter 
in the blank than the width of the punch, said punch 
comprising 

a punch and support member mounted for vertical 
movement relative to a stationary female die, said 
punch ‘having a plurality of uniform diameter grooves 
extending therethrough from the cutting surface and 
extending into the support member as holes, said 
grooves being located contiguous the vertical sides 
of the punch so that the side surfaces of the punch 
truncate the grooves causing their perimeter to be 
less than 360°, said side surfaces being arcuately 
shaped and each having a de?ning radius which is 
greater than one-half of the width of the punch,’ 

a plurality of generally cylindrical aligning heels equal 
in number to the number of grooves, each of said 
heels having an axially directed arcuate surface which 
forms part of one arcuate side surface of the punch 
when assembled, said heels mounted in the grooves 
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6 
and hole for vertical movement independent of the 
punch and punch support within certain limits, 

means for preventing the heels from rotating, 
means for continually urging the heels in the direction 

of the die so that the heels extend beyond the down 
wardly-directed cutting surface of the punch when 
not forced upwardly by the blank upon downward 
movement of the punch, whereby subsequent to 
positioning the blank on the die and lowering the 
punch, each heel which does not contact the blank 
moves into the die before or at the same time as 
the punch contacts the blank thereby preventing 
lateral movement of the punch when only a portion 
of the punch cutting surface contacts the blank. 

6. The punch as ‘de?ned in claim 5 further including 
a punch support located above and supporting the 
punch and support member for vertical movement, 
said punch support having a plurality of radially di 
rected indexing openings located around its cylindri 
cal surface and an axially directed opening extend~ 
ing upwardly from its ‘downwardly directed bottom 
surface, 

said support member having an upwardly directed 
shank with a plurality of radially directed indexing 
openings therein, said openings located on the shank 
so as to align with the openings in punch support 
when the support member shank is mounted in the 
punch support opening, 7 

an indexing plug of such size as to ?t within the open 
ings in the punch support and support member, and 

an axially oriented bolt for attaching the support mem 
ber to the punch support whereby when the bolt is 
loosened the support member can be rotated around 
its vertical axis to a selected position so that the 
indexing plug ?ts with aligned openings in the punch 
support and support member. 

7. The punch as de?ned in claim 5 further including 
a stripper sleeve mounted for independent axial move~ 

ment on the supporting member, said sleeve having 
a downwardly-directed surface located adjacent the 
punch cutting surface when not contacting the blank 
and having means for attaching the sleeve to the 
punch so that the sleeve moves partially with the 
punch but is free to move independently within de 
?ned limits in a vertical direction relative to the 
punch, 

means for continually urging the sleeve in the direc 
tion of the die, and 

a stripper supported by the sleeve on its downwardly 
directed surface and forming a surface contiguous 
to and in the same plane as the downwardly-directed 
surface of the punch heels when not contacting the 
blank whereby following positioning of the blank 
and lowering of the punch proximate the blank, the 
stripper contacts and presses the blank against the 
die during the time the punch passes through the 
blank ‘and is withdrawn. 

8. The nibbling punch as de?ned in claim 7 wherein 
the means for continually urging the sleeve in the direc— 

60 tion of the work surface comprises 

70 

a compression spring surrounding the punch ‘and lo 
cated between the downwardly-directed surface of 
the punch support and an upwardly-directed ?ange 
surface of the sleeve. 
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