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3 Clatms,

This invention relates to an improved device for punch- 15
ing notches in sheet metal and other sheet material,

Seli-contained notching implements have come into
widespread use because they permit of cutting a plurality
of notches in sheet material simultaneously, and because
they also permit punching the notches simultaneously
with perforation of the sheet and in practically any de-
sired relationship.

These self-contained notching implements comprise a
manually transportable support, a punch mounted recip-
rocably on the support, a die mounted on the support in
aligned relation to the punch, and resilient means for
stripping the punch from the work on completion of the
punching stroke. :

In the self-contained notching implements hitherto
available, the die was usnally of simple construction; but
the punch was complex in shape. For making a right-
angular notch in sheet metal or other sheet material, for
instance, the die consisted merely of two rectangular
shaped die members made of tool steel and disposed at
right angles to one another; the punch, however, was a
right-angular shaped strip of tool steel, and was costly to
make. When the cutting edge of the die member became
dulled through usage, it was necessary to replace the worn
die members with new die members. On the other hand,
when the punch became dull it could be inverted and
turned end for end, and reused until the new cutting edge
became dull; then it was necessary for the punch to be
discarded.

In manufacturing conventional punches and die mem-
bers, careful control over the positions of the cutting
edges with relation to the apertures, through which the
fastening means are passed to secure the punch and die
members to the support, is necessary to provide proper
clearance between the cutting edges of the punch and the
cutting edges of the die members.

An object of the present invention is to provide a notch-
ing implement in which both the punch and die members
are of simpler design, and less expensive to make and
to replace than in conventional notching implements.

Another object of the invention is to provide a notch-
ing implement in which the die members, at least, have
a longer useful life than in conventional notching imple-
ments.

Another object of the invention is to provide improved
die members for a notching implement, each of which 60
has a plurality of available cutting edges that may be used
successively without sharpening by simply repositioning
the die member on the base of the notching implemerit.

Still another object of the invention is to provide a
notching implement in which the punch is made of a plu-
rality of cutting steels, each of which has a plurality of
cutting edges that may be brought successively into oper-
ative position by repositioning the cutting steels in the
punch holder.
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Other objects of the invention will be apparent herein-

after from the description when taken in conjunction with
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the accompanying drawings and the recital of the ap-
pended claims.

There are three embodiments of the invention illus-
trated in the drawings. In all of the illustrated embodi-
ments, the notching implement comprises a base, a punch
reciprocable relative to the base, a die assembly mounted
on the base in cutting relation with the punch, and spring
means for stripping the punch from the work on comple-
tion of the punching stroke.

In all the illustrated embodiments of the invention, the
die assembly comprises a pair of cutting steels or die
members of square cross-section, each having an end face
adapted to be abutted against a side face of the other to
form an angular die for cooperation with the punch.
For cutting a noich having an angle of 90°, the ends of
these cutting steels are squared, so that when an end of
one cutting steel is abutted against a side face of the other,
the two die steels form a 90° angle. The base is pro-
vided with two supporting seats, each having two surfaces
disposed at right angles to ome another, on which the
cutting steels or die members are adapted to be supported
in operative position with respect to the punch working
face.

Each die seel has four cutting edges extending, respec-
tively, along its four longitudinal edges. A pair of par-
allel threaded apertures pass completely through each die
steel, so that the die steel may be secured in place on its
seat by a pair of bolts or screws that pass through the
base and thread into the apertures. The apertures are
symmetrically placed longitudinally and vertically in the
cutting steels, so that the several cutting edges of each
die steel may be disposed successively in operative posi-
tion by inversion of the die steel and rotation of the die
steel end for end, and each die steel may be secured in its
seat regardless of which cutting edge is used.

In one embodiment of the invention, the fastening bolts
or screws are disposed horizontally in the base.

In the second illustrated embodiment of the invention
assembly, the two die steels are secured to the base by
bolts or screws that extend vertically upward through the
base into the steels.

In the third illustrated embodiment of the invention, a
two-piece punch is employed. Each part of this punch
comprises a tool steel of rectangular cross section. Each
part has two side cutting edges. These extend longitudi-
nally along the opposite side edges of one face. FEach
punch steel can, therefore, be removed and repositioned,
when one cuiting edge is dull, to bring the other cutting
edge into cutting position. The two punch steels are
positioned relative to one another at an angle correspond-
ing to the angle of the notch which is to be punched in
the work, and are detachably fastened to a plate that is
mounted parallel to the base of the implement. Springs
are interposed between this plate and the base of the
implement to strip the punch from the work upon com-
pletion of the working stroke. For smoother cutting, the
punch steels are made with shear cutting edges, that is,
with cutting edges inclined to the plane of cut. With
this construction, in order to use the second cutting edge
of each punch steel, it is necessary to put one steel in
place of the other when using the second cutting edge of
each. The two punch steels are of different length, but
readily fit in abutting relation in either of their cutting
positions. The shear cut achieved with the punch steels
used in this third embodiment of the invention reduces
very materially the punching force required to effect the
notching operation, since with this construction the notch-
ing cut proceeds progressively from one end to the other
of each punching steel.

In the drawings:

Fig. 1 is a perspective view, partially broken away, of
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a notching unit constructed according to one embodi-
ment of this invention;

Fig. 2 is a top plan view of the base portion thereof,
showing in detail the novel die steel assembly;

Fig. 3 is a side elevation of the base;

Fig. 4 is a top plan view of a die steel made accord-
ing to this embodiment of the invention;

Fig, 5 is an end elevation thereof;

Fig. 6 is a top plan view of the base portion of a
notching unit having die steels constructed according to
a modified form of the invention;,

Fig. 6a is a fragmentary section through the notching
unit taken on a line such as the line 6a—6a of Fig. 6
but showing, the punch and its guide head as well as the
base and the die;

Fig. 7 is a top plan view of a notching unit made
according to a. further modification of the invention;

Fig. 8 is a side elevation thereof, partly broken away,
showing the punch in depressed position; and

Fig. 9 is a perspective view of the punch of this notch-
ing unit.

The notching unit of the present invention is capable
of use in stamping presses of the kind commonly em-
ployed. for blanking, piercing, trimming, punching and
netching sheet metal, and in other suitable installations.

In the following description, similar numerals of refer-
ence indicate like parts in the several figures. of the
drawings.

Fig. 1 shows a notching implement 18 comprising a
base 14 and a - head, head portion, or holder 19. A
punch 11 is reciprocably mounted on the holder 19.

The punch 11 shown is right apgular in transverse
shape; and the hoider or column 19 has two vertically-
disposed, lateral faces 25, 26, that are disposed at right
angles to each other, on which the punch 11 reciprocates.
The punch 11 is held in place on the holder 1% by a
right-angular shaped cap 27 which is detachably secured
to the holder by a plurality of screws 28 and dowels 29.

The punch 11 is reciprocabie in the space between the
cap 27 and the holder 19. To maintain the punch at
the desired elevation, to permit insertion of the work
between the punch.and the die, and 'to strip the punch
from the work on completion of each punching stroke,
the stripping springs 36 are provided. There is a ver-
tical slot 34 through each leg of the punch. In each
slot there is mounted a spring 36, an upper pin 35 and a
lower: pin 37. The spring 36.in each slot is interposed
between the upper pin 35 and the lower pin 37. Each
upper-pin. 35 is held against the upper end of the associ-
ated slot 34 by the associated spring 36. Each lower pin
37 engages a shoulder (Fig. 6a) on the inner surface of
the cap 27, so that as the punch 11 is depressed by the
ram of the press, in which the unit is -mounted, the
spring 36 is compressed. Upon release of the punch 11,

the expansive force of the compressed spring 36, acting-

on the upper pin 35, will cause the punch 11 to be
stripped from the work and to resume. its normal
elevation.

The holder 19 is rigidly secured to the base 14 by
screw fasteners 20 and dowels 21, which engage in aper-
tures 20’ and.21’, respectively (Fig. 2), in the base 14,
and insure proper alignment of the base and holder.

The opposite ends of the slot 34 -are preferably made
equidistant from the opposite. upper and lower end faces:
of the punch 11 so that the punch can be used with
either face down. Thus, after one end of the punch has
dulled, it may. be inverted. and the other end may be
vsed.. The .punch; therefore, has. in.effect -two cutting
edges.

The. die. comprises a pair-of cutting steels, 15 and 18
(Figs.. 1, 2, 4.and 5), which are disposed at-a right angle
to each other to provide a right-angular die cutting edge
for cooperation with the right-angular cutting edge of
the punch 11. The die steels are square in cross-section
and each is positioned and supported in a right-angular

10

15

20

25

30

40

45

50

55

60

65

70

75

4

seat formed on the base 14. The base has wall portions
23, 24 projecting upwardly above the main portion 32
of the base; and these wall portions have plane, inside,
accurately disposed vertical faces 42, 43. The die steels
seat against these plane, vertical surfaces, 42 and 43,
respectively, and on plane, horizontal supporting surfacqs,
54 and 53, respectively, formed on the base. Each die
steel seats flush against its horizontal support surface 54
or 53, and against the associated vertical locating sur-
face 42 or 43, and is positioned thereby in operative
relation to the punch 11.

The steel 18 is secured in position by a pair of screws
44 and 45, that extend through the vertical wall 23 and
that thread into holes 44’ and 457, respectively, that are
equidistant from opposite ends, respectively, of this cut-
ting steel 18, The steel 15 is similarly secured in posi-
tion by a corresponding pair of screw fasteners 46 and
47, extending through the wall 24 and threading into
apertures 46’ and 47’, respectively, which are equidistant
from opposite ends, respectively, of this steel 15. The
screw heads are accessible from the exterior surface of
the base and are counter-sunk in the walls 23, 24, Sym-
metrical disposition of the securing means in each cut-
ting steel permits the inversion and rotation end for end
of each cutting steel so as to allow each of the four
longitudinal edges thereof to be employed as a cutting
edge.  Thus, a single cutting steel has four usable cutting
edges, which may be used successively simply by remov-
al of the screw fasteners and an appropriate relative re-
positioning of the cutting steel.

For convenience in manufacture and more readily to
assemble the die steels in abutting relation, the die steel
18 may be made longer than the die steel 15, Slots 39
and 49 (Fig. 1) are milled at right angles in.the side
walls 23 and 24 of the base to permit ready access to the
die steels. These slots also provide clearance for the
milling cutters during milling -of the seats for these die
steels.

To facilitate initial positioning of the base or die
holder 14 on the template 22, a pair of pilot pin 58 and
51, shown in-Fig. 3, are provided on the undersurface
of the die holder 14. The notching implement may also
be secured in position on-the bed rail of a press or the
like by a pair of fasteners passed through the apertures
31 and 41 (Fig. 1) in the base 14.

In operation, the notching implement may be placed:
between the bed and the ram of a press. Upon down-
ward movement of the ram, pressure is applied by the
ram against the punch i1; which is thereby forced down-
wardly to -cause its lower cutting edges 12 (Fig. 1) to
cooperate with the cutting edges 13 of the cutting steels
15 and 18 to cut-a notch in the work. Upon upward
movement of the ram, this pressure is relieved; the
springs 36.then return the punch to its normal elevation.

The slug, which is cut from a sheet of work material
during notching, drops downwardly on the inclined sur-
face 32 of the base 14, and so is discharged from the
device. In order to assist ejection of the slug and pre-
vent it from becoming obstructed in its descent, the
lateral surface 52 (Fig. 3) of the base 14 is relieved, or
made wider at the bottom than the size of the largest slug
which may be cut.

To use the marginal cutting edges of a cutting -steel”’
successively, its securing screws 44, 45, or 46, 47, are
withdrawn into the wall 23 or 24; and the steel is then
inverted to expose a fresh marginal cutting edge. Alter-
natively or successively, the steel may be: rotated through
an angle-of 180°, or rotated and inverted, to expose other
marginal edges of the. steel.for use.

A modified form of the invention is illustrated in Figs.
6 and 6a. Here the die steels are secured in position
by screws that extend vertically upwardly through the
base instead of by screws that extend horizontally through
the ‘base as.in:the first-described embodiment of the in-
vention.. Here, the cutting steel 18’ is positioned on
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the base 14’ in support seats provided by the flat vertical
surface 42" of wall 23’ and by the flat horizontal surface
54" of the base. It is held in position by screws 56 and
57 which extend upwardly from the base 14 into the
steel and which thread into holes that extend vertically
through the steel. The other cutting steel 15’ is simi-
larly abutted against the flat vertical surface 43’ of wall
24’ of the base and the flat horizontal surface 53’ of the
base. It is held in position by screws 58 and 59 which
extend upwardly from the base 14 into the steel and which
thread into holes that extend vertically through the steel.

A primary advantage of this modified form of the in-
vention is that the sidewalls 23’ and 24’ of the base 14
may be of reduced thickness. This permits a decrease in
the size of the base 14. In the embodiment of the in-
vention shown in Figs. 1 to 5, the sidewalls 23 and 24
were required to be of sufficient thickness to accommo-
date the apertures 44’, 45’, 46’ and 47’ for the cutting
steel fasteners. In the embodiment shown in Fig. 6, the
corresponding apertures extend vertically upward in the
base 14’ and impose no requirement on the sidewalls.
Hence, the sidewalls 23’ and 24’ can be of a minimum
thickness for supporting the cutting steels in position dur-
ing notching.

Another modification of the invention is shown in Figs.
7, 8 and 9. In this form of the invention, the notching
implement 110 is equipped with a punch and a die that
are mounted, respectively, on a punch holder or head
119 and a base 114 of the implement.

The punch includes a short punch steel 111 and a long
punch steel 112. The end face 61 of the short punch
steel 111 is abutted against the lateral inner face 62 of
the long steel 112, at one end thereof, at a right angle.
The two punch steels are both secured at their tops to a
punch plate 113 by a plurality of screws 115 that pass
through apertures 117 in the punch plate 113 and engage
in threaded apertures 122 in the punch steels. The punch
assembly thus formed is reciprocably mounted on the
head 119.

The head 119 has two right-angularly disposed, verti-
cal, lateral faces on which the punch reciprocates. The
punch steels are guided between these lateral faces and
a pair of caps 127, that are detachably secured to the
punch holder 119 by screws 128 that pass through pre-
formed apertures 129 in the caps, through preformed
apertures 130 in filler blocks 131, and that thread into
tapped holes 132 in the punch holder. There are two
filler blocks 131 disposed, respectively, at the outside
ends of the right-angular shaped space in which the punch
reciprocates. They fill the space between the outer ends
of the caps 127 and the punch holder or head 119,

To maintain the punch assembly at a desired eleva-
tion, and to sirip the punch from the work upon com-
pletion of a punching stroke, a plurality of stripping
springs 136 are interposed between plate 113 and head
119. The head 119 is formed with a plurality of recesses
134 on the upper face thereof, and a stripping spring 136
is engaged in each recess 134. Thus, as the punch as-
sembly is depressed, the springs 136 are compressed, and
upon release of the punching force, the compressed
springs expand, acting against the punch plate 113, to
strip the punch from the work and cause the punch as-
sembly to resume its normal elevation.

The outer end face 65 of the long punch member 112
is formed with a vertically-extending slot 138, and the
end of a set screw 140 (Fig. 8), that is mounted in the
filler block 131, engages in this slot to retain the punch
steel 112 in the head and prevent it from jumping or
falling out of the head. Similarly, a set screw 140’ is
mounted in the other filler block 131 and engages in a
vertical slot 138’ in the outer end face 63 of the short
punch member 111 to limit movement of that punch
steel.

The embodiment of the invention illustrated in Figs. 7,
8 and 9 is adapted to produce a 90° notch in the sheet of
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work material, and thus, the short and long punch mem-
bers 111 and 112 respectively are abutted together at
right angles, and the die steels 123 are mounted corre-
spondingly in the base, to provide the desired 90° cutting
angle.

The punch steels 111 and 112 are preferably made
with shear cutting edges 116 and 118, that is, with their
cutting faces inclined upwardly from ome end to the
other. Preferably they are positioned so that the cutting
edges incline upwardly from the abutting faces of the
punching steels to their remote end faces, as shown in
Figs. 8 and 9. Thus the notching cuts will be taken
progressively from one end to the other of the punching
bits. This will mean smoother cuts on the work and re-
quire application of a smaller punching force than where
the punch cuts at one time along the whole of its cutting
edge. Here 116’ and 118’ denote lines lying in a plane
containing the tips of the cutting edges of the two punch
steels. These lines would designate the cutting edges of
the punch steels if the punch steels had no relief for
shear cutting, that is, if the punch steels had cutting edges;’
as in the embodiment of the invention illustrated in Fig.
1, lying in a plane perpendicular to the direction of cut.

Because of the shearcutting edges, the punching steels
111 and 112 cannot be inverted when one edge dulls, but
since both steels are rectangular in cross-section, they can
be transposed, the steel 111 taking the place of the steel
112 and vice-versa. For this purpose, each steel has a
double cutting edge, the two cutting edges extending, re-
spectively, along opposite Iongitudinal edges of the lower
face of the steel. The two end holes 122 in the short steel
111 for the securing screws 115 are equispaced from the
ends 61, 63, respectively, of that steel; and are also equi-
spaced from the center hole 122 of this steel. The two
end holes 122 in the long steel 112 are equispaced from
the center hole 122 in this steel and are spaced at the
same distance from the center hole 122 in this steel as
the end holes 122 in the short steel 111 are from the
center hole 122 in the steel 121. The two end holes in the
long steel 112 are at different distances from the respec-
tive adjacent ends of this steel, but the outer end hole
122 is at the same distance from the adjacent outer end
face.65 of the steel as are the end holes 122 in steel
#11 from the respective adjacent ends 61 and 63 of steel
111. The inner end hole 122 in the long steel 112 is
spaced from the adjacent end 64 of that steel by a distance
equal to the thickness of steel 112 plus the spacing of
the inner end holes 122 in the short steel 111 from the
adjacent end 61 of the short steel 111. This construc-
tion of the two steels enables their transposition.

It will be understood, however, that the punching
steels, instead of being formed as hexahedrons with two
non-parallel sides, might be made with each pair of op-
posed faces parallel, to cut along the whole of their cut-
ting edges at once. In this case they can have four cutting
edges like the die steels.

The die steels used may be like those described in the
previously described embodiments of the invention and
may be similarly secured to the base. The die steels 123
are positioned and supported on the horizontal plane sur-
faces 139 and 141 respectively, formed on the base 114
of the unit, and against the plane, vertical, inside face
of each of the sidewalls 143 and 144 of the base. Each
said support seat provides a plane vertical surface and a
right-angularly disposed horizontal, flat supporting surface
against which the respective die steel is seated in flush
engagement in correct position relative to the correspond-
ing punch steel. The die steels are secured to their respec-
tive seats by a plurality of screws 146 that are hori-
zontally directed through the walls 143, 144 of the base
and that thread into recesses 148 in the die members.
Except for structural modification to accommodate the
base 114 for use on a particular type of bed, the bage
114 and the die assembly are structurally identical with

_the base and die assembly illustrated in Figs. 1 through 5,
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The base 114 and the head 119 are detachably secured
together by screws 120 and dowels 121, which insure
proper alignment.

In operation of this modified form of the invention, the
notching implement may be placed between the bed and
the ram of a press, and pressure is applied by the ram
against the punch plate 113, The plate 113 and the punch

steels are thereby forced down to cause the cutting edges

of the punch. steels to cut-progressively along the lengths
in cutting a notch in the work material. As the ram is

raised, the springs 136 return the punch assembly to its

normal elevation.

The set screws 140 and 140’ are adjusted to retain the
punch assembly in the implement without binding. To
remove a punching steel for repositioning or to remove
the punch assembly from the implement for replace-
ment of the punch steels, these set screws are eased out
of engagement with their respective slots. Each punch
steel may then be removed from the plate 113 simply by
removing the screws 115.

Since each of the punch steels 111 and 112 is simply a
piece of rectangular metal stock that is cut to size and
sharpened on its lower face to provide the requisite cut-
ting edges, the punch steels are inexpensive to produce
and occupy a minimum of storage space. Consequently,
carrying an inventory of the required punch steels for
rapid replaceinent of a dulled or damaged steel is not
expensive and will expedite production.

It is obvious that the type of notching unit described
in the specification and shown in the drawings may be
used to cut all shapes of notches, being varied in detail to
suit conditions. Thus, while the foregoing description
relates to the details of particular embodiments of the
invention, it will be understood that both the notching
and die steels may be made according to the invention to
any desired shape, and may be positioned at any desired
angle relative to one another to cut notches of various
desired shapes and sizes and with various included angles
between their sides.

While the invention has been described in connection
with'specific embodiments thereof, then, it will be under-
stood that it is capable of further modification, and this
application is intended to cover any variations, uses, or
adaptations of the invention following, in general, the
principles of the invention and including such departures
from the present disclosure as come within known or
customary practice in the art to which the invention per-
tains and as may be applied to the essential features here-
inbefore set forth, and as fall within the scope of the
invention or the limits of the appended claims.

Having thus described my invention, what I claim. is:

1. In a notching device adapted to be removably placed
as a unit between the bed and ram of a press, said device
iiicluding a base, a die assembly having convergent simul-
taneously acting cutting edges rigidly supported on said
base, and means removably rigidly secured to a head por-
tion of said base and defining a guideway aligned with
said - die-cutting edges, the improvement comprising: a
punch assembly reciprocably carried in said guideway for
cooperation with said die-cutting edges, said punch as-
sembly including a pair of separate elongated punch bits,
each having a rectangular cross-section, one of said bits
being longer than the other, said bits being disposed with
an end of each in convergent relation to the other, each
of said punch bits having a dimension at the convergent
end in the direction of punch assembly reciprocation
which is longer than the corresponding dimension at the
opposité end, each of said punch bits having a cutting
edge along a marginal edge remote {rom a surface thereon,
said surface slidably engaging said head portion of the
base during reciprocation of thHe punch assembly, a punch
plate for being directly engaged by the ram and remov-
ably secured to and disposed against a side of said punch
bits remote from their cutting edges, said longer and said
shorter punch- bits -also” being-adapted to be sécured to
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said punch plate when said punch bits have been inter-
changed to each presént an alterfiate cutting €dge and an
alternate surface in sliding engagement withi said head por-
tion, all of said cutting edges being coplanar; a plurality
of compression springs each having one end supported
by said head portion of the base in a recess and an opposite
end in engagement with said plate coplanarly with said
punich bits, said springs being operative to urge said
punch assembly in a direction away from the die assem-
bly; and retainer screw means removably and rigidly
secured with respect to said head portion of the base
and operative on said punch assembly for positively limit-
ing the distance which said punch assembly can be re-
turned in said direction.

2. In a notching device adapted 'to be removably placed
as a unit between the bed and ram of a press, said device
including a base, a die assembly having convergent simul-
taneously acting cutting edges rigidly supported on said
base, and means removably rigidly secured to a head por-
tion of said base and defining a guideway aligned with
said die-cutting edges, the improvement comprising: a
punch assembly reciprocably carried in said guideway for
cooperation with said die-cutting edges, said punch as-
sembly including a pair of separate elongated punch bits,
each having a rectangular cross-section, one of said bits
being longer than the other, said bits being disposed with
an end of each in convergent relation to the other, each
of said punch bits having a dimension at the convergent
end in the direction of punch assembly reciprocation
which is longer than the corresponding dimension at the
opposite end, each of said punch bits having a cutting edge
along a marginal edge remote from a surface thereon,
said surface slidably engaging said head portion of the’
base during reciprocation of the punch assembly, a punch
plate for being directly engaged by the ram and remov-
ably secured to and disposed against a side of said punch
bits remote from their cutting edges, said longer and said
shorter punch bits also being adapted to be secured to said
punch plate when said punch bits have been interchanged
to each present an alternate cutting edge and an alternate
surface in sliding engagement with said head portion, all
of said cutting edges being coplanar; and a plurality of*
compression springs each having one end supported by
said head portion of the base in a recess and an opposite
end in engagement with said plate coplanarly with said
punch bits, said springs being operative to urge said punch
assembly in a direction away from the die assembly.

3. In a notching device adapted to be removably placed
as a unit between the bed and ram of a press, said device
including a stationary base, a pair of polyhedral die-
members -of rectangular cross-section jointly having con-
vergent simultaneously acting cutting edges on at least
one marginal edge thereof, and means removably rigidly
secured to a head portion of said base and defining a guide-
way aligned with said die-cutting edges, the improvement
comprising: a punch assembly reciprocably carried in
said gnideway for cooperation with said die-cutting edges,
said punch assembly including a pair of separate elongated
punch bits, each having a rectangular cross-section, one
of said bits being longer than the other, said bits being
disposed with an end of each in convergent relation to
the other, each of said punch bits having a dimension at’
the convergent end in the direction of punch assembly
reciprocation which is longer than the corresponding di-
mension at the opposite end, each of said punch bits hav-
ing a cutting edge along a marginal edge remote from a
surface thereon, said surface slidably engaging said head
portion of the base during réciprocation of the punch
assembly, a punch plate for being directly engaged by the
ram and removably secured to and disposed against a side
of said punch bits remote from their cutting edges, said
longer and said shorter punch bits also being adapted to
be secured to said punch plate when said punch bits have
been interchanged to each present an alternate cutting-
edge-and an alternate surface in sliding engagement ‘with’
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said head portion, all of said cutting edges being coplanar;
a plurality of compression springs each having one end
supported by said head portion of the base in a recess and
an opposite end in engagement with said plate coplanarly
with said punch bits, said springs being operative to urge
said punch assembly in a direction away from said die-
members; retainer screw means removably and rigidly
secured with respect to said head portion of the base and
operative on said punch assembly for positively limiting
the distance which said punch assembly can be returned
in said direction; a first die-member-supporting surface
on said stationary base, said surface being disposed per-
pendicularly to the direction in which said punch assembly
is reciprocable; a pair of wall portions each forming an
integral part of said base, and each including a second
die-member-supporting surface disposed parallel to said
direction in parallel spaced relation to the cuiting edge
of one of the die-members; adjacent sides of the die-
members being in engagement with said first-supporting
surface and one of the second supporting surfaces for
being supported and located thereby in cutting relation
to said punch assembly; means supported by each of said
wall portions and acting transversely to said second sup-
porting surfaces and detachably securing said die-members
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against said second supporting surfaces; said base hav-
ing means spaced from said wall portions which jointly
with said wall portions defines a workpiece-receiving
mouth of lesser extent in the direction of punch recipro-
cation than is the dimension of the die-members in the
same direction; and said base being recessed at an end
of each of the die-members to permit removal of each
of the die-members respectively in a direction parallel to
both of said surfaces engaged thereby upon detachment of
said securing means.
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