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1
UNITARY PIERCING PUNCH DEVICE

BACKGROUND OF INVENTION

This invention relates generaily to punch aperture-
forming devices, and more specifically relates to a uni-
tary piercing punch device which provides a unitary
construction for piercing a formed length of sheet
metal or other similar material and coordinated
therewith formation of an aperture cutout by interac-
tion of the members thereof, which cutout is retained in
the punch members thereof to enable simplified
removal on disassociation. .

Pursuant to the invention, the unitary piercing punch
device may be operated conveniently and efficiently, to
enable a unitary operation on a length of material such
as a formed length of sheet metal to provide efficient
aperture cutout formation therein.

In accordance with the foregoing, it may be regarded
as among the objects of the present invention to pro-
vide'a novel unitary device for coordinated operation
on a length of sheet material to initiate piercing and to
provide cooperating aperture cutout formation therein,
to be utilized for example in forming a downspout aper-
ture in a length of roof gutter for insertion of a
downspout cup therein.

Now in accordance with the present invention, the
foregoing objects and others as will become apparent in
the course of the ensuing specification are achieved
through use of a unitary piercing punch device opera-
ble, as will be described below, so that piercing of the
length of material is initiated thereby and in a cooperat-
ing operation forms an aperture cutout therein which is
retained for simplified removal thereof.

BRIEF DESCRIPTION OF DRAWINGS

The invention is diagrammatically illustrated, by way
of example, in the appended drawings, in which:

FIG. 1 s an elevational, partly cross-sectional view of
the unitary piercing punch device embodying the in-
vention, shown in operation on a sheet of material;

FIG. 2 is a top plan view of the punch member, pur-
suant to the invention;

FIG. 3 is a side elevational view of the punch
member taken on line 3—3 of FIG. 2;

FIG. 4 is a side elevational view of the punch
member taken on line 4—4 of FIG. 2; and

FIG. 5 is an exploded view of the unitary piercing
punch device of the invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

In accordance with the preferred mode of practicing
the invention, the unitary piercing punch device 11
(FIGS. 1 and 5) for example, comprises a handle pierc-
ing member 12 and cooperating punch means 13,
which are shown operating on a sheet of material M in
FIG. 1, as in formation of a sheet metal cutout in a
length of gutter for insertion of a downspout cup
therein. The handle piercing member 12 (FIGS. 1 and
5), for example comprises a longitudinal shaft 20 which
consists of a lower shaft portion 21 thereof which is of
generally smaller diameter than upper shaft portion 22
thereof, said lower shaft portion 21 comprising a pierc-
ing tip 23 on the lowermost end thereof and a threaded
portion 24 extending thereabove for a portion of the
length of said lower shaft portion, with a cutting edge
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27 extending generally between said piercing tip 23 and
the threaded portion 24, said upper shaft portion 22
comprising a handle portion 25 on the upper portion
thereof with extending arm portions 26 projecting
therefrom.

The cooperating punch means 13 comprises, for ex-
ample, a punch member 30 and die member 31. The
punch member 30 (FIGS. 1-5) comprises a generally
cup shaped member with an arcuate cutting edge 32 in
the upper interior portion thereof which has projecting
cutting tips 33a, 33b at opposing tip portions thereof,
and further comprises recess portions 34 and a central
bore 35 extending therethrough with interior threads
36 which co-operate with the threaded portion 24 of
said handle piercing member 12. The die member 31
(FIGS. 1 and 5) comprises an inverted cup shaped
cooperating member 37 with an extending top portion
38 and a central bore 39 extending therethrough for
guidance and retention of said handle piercing member
12 therein. i

In operation (FIG. 1), for example, the handle pierc-
ing member 12 is placed centrally at the point where
the aperture cutout center is to be located on the sheet
of material. Rotational force is then applied to the han-
dle portion 25 thereof by movement of the extending
arm portions 26 or otherwise, to thereby initiate forma-
tion of the aperture A; upon initiation of the aperture
the handle may be removed and placed in the die
member central bore 39 and the two members may
then be placed over the aperture A with the piercing tip
23 inserted therein. Upon further application of rota-
tional force to the handle piercing member 12, the
cutting edge 27 shapes a larger and larger aperture A to
the point where the aperture A is of diameter sufficient
for the threaded portion 24 to move therethrough;
upon further rotational force applied the threaded por-
tion projects through the material M to a point where
such extension is sufficient to enable interaction with
the interior threads 36 of punch member 30, at which
point the punch member 30 is threaded to the handle
member 12; rotational force is then applied to the
punch member 30 with the handle piercing member 12
being held fixed to enable piercing by the projecting
cutting tips 33a, 33b of the punch member, and further
cutout operation upon further rotation is provided by
the cutting edge 32 thereof, until the completed aper-
ture cutout C has been formed in the material M. Upon
further rotation of the handle member, the smooth han-
dle portion immediately above the threaded portion 24
projects through the aperture A and is of a slightly
larger diameter than the threads thereof; thereupon,
reverse rotational force applied to the handle portion
25 enables the smooth movement through the aperture
A of the lower shaft portion 21 and once said portion is
disengaged from the interior threads 36 of the punch
member 30, the handle piercing member 12 can be
easily removed from the die member 31 and the aper-
ture cutout C will be retained in the interior recess por-
tions 34 of the punch 30, such that it can be easily
removed from the punch member on disassociation
thereof.

By virtue of the unitary construction of the piercing
punch device of this invention, the operator can, with a
single unit, initiate the aperture cut and form the

" complete cutout in a simplified and efficient operation
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conveniently and without the necessity for external in-
itiating steps and thereby assure the accuracy of the
device by virtue thereof.

While the present invention has been particularly set
forth in terms of specific embodiments thereof, it will
be evident in view of the instant disclosure, that nu-
merous variations upon the invention are now enabled
to those skilled in the art, which variations in propriety
are yet within the true scope of this teaching. Ac-
cordingly, the invention is to be broadly construed, and
limited only by the scope and spirit of the claims now
appended hereto.

I claim:

1. A unitary piercing punch device, for coordinated
piercing of a sheet of metal and forming of an aperture
cutout therein, comprising:

a. a handle piercing member, for piercing said metal

and initiating aperture cutout operations,

b. cooperating punch means, for formation of the

aperture cutout in said metal sheet in cooperation
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with said handle piercing member,

c. said cooperating punch means comprising a punch
member, with an arcuate cutting edge, and
cooperating die handle guide member, interacting
to form said metal cutout and further providing
guidance for said handle piercing member, and

d. said handle piercing member comprising a longitu-
dinal shaft having an upper shaft portion, a pierc-
ing tip, and a cutting edge extending above said
piercing tip.

2. In a unitary piercing punch device as described in
claim 1, said punch member comprising a cup shaped
member with said a arcuate cutting edge having cutting
tips at opposing tip portions thereof, and recess por-
tions in the interior top portion thereof, and a central
bore extending therethrough with interior threads
which cooperate with threaded portions on said handle
piercing member.
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