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To all whom it may concern : : |

-Be it known that I, JASPER A. SMART, of
East Medford, in the county of Middlesex and
State of Maqsachusetbs, have invented a new
and useful Tubular Cutting-Punch and a

- method of producing the same,.of which the
following, taken in connection with the accom-

panying drawings, is a Speclﬁcatlon | -
‘The object of my invention is the productmn
at a comparatively small cost, of small tubu-
lar punches to be used in gangs or clusters, ar-
ranged according to some regular geometrical

design, for the purpose of perforating leather,

cloth, paper, or other like material.

My invention relates, first, to the construe-

tion of the tubular puuch and it consists in
striking up the tubular punch from a plate of
iron or “steel by displacing the metal to form a
taper hole through the plate, and forcing the
metal so d1spla,ced outward from the side of
the plate in the form of an annular pI‘Q]BLthI],
every part of the outer edge of which is equi-
distant from the surface of the plate from
which it is formed. It further consists In

- forming a series of tubular punches, arranged

to represent any desired design, in one piece,
- with a connecting-plate of which each of said
punches forms an integral part.

My invention relates,in the second place, to

" the tools or dies by whlch said tubular punches

are formed, and the method of applying them
to form a tubular cutting-punch projecting
from the side of a plate of metal, of which 1t
forms an integral part, by dlsPlacm g a portion
of the metal of said plate, and forcing it out-
"ward from the side of said plate in the form
of an annular projection; and it consists In
the use, for the purpose, of a female die, hav-
ing a conical cavity formed therein of the de-
sired diameter and taper to give the proper
form and size to the punch, and a male die or
punch having its working end made to fit the

interior of the cavity in the female die, with

its point slightly rounded, said dies bemg

firmly secured in proper posmon, with their.
axes in line, in a suitable press in such a man-

‘ner that a sultable reciprocating motion may
be imparted to the male die. 1t further con-
sists in forming upon one side of the female
dle a lon gitudinal groove or channel to serve,

[111 GODJllllctll)ﬂ W1th the first anuular prOJec-' ;
tion or tubular punch formed, as. a register

or gage, by which the position of the next
.fubular punch 1s defermined. |

In the drawings, Figure 11is a pld,n of & |
punch-plate, having a series of tubular punches
projecting therefrom arranged to form a suit- =~

1 able design for perforating a toe-cap for a boot

or shoe. - Fig. 2 1s a section of the same on

line z # on Fig. 1. FKig. 3 is a side elevation,

and Fig. 4 a plan, of the female die for form-

“ing the tubular punch.  Fig. 5 is an elevatfion

of the male die or solid punch, and Fig, 6is a

| section, illustrating the method of applymg |

the dies to form the tubular punch. Kigs. 7

‘and 8 are plan and sectional views of a smgle
tubular punch.

A is a plate of metal, which may be soft
annealed steel, or best charcoal -iron, upon the
upper side of Wthh 18 marked, in a,ny suitable
manner, the design which it is demrable to re-
produce, by meansofthe gang-punch,inleather,
cloth, or other flexible material. The plate A
is pla{.;ed upon the end of the female die B,
with one of the points in the design dlrecﬂ}
beneath the point of the male punch C, when, .
by a suitable operation of the press in which

the dies are mounted, the male punch is forced -

into the metal, perforatmg it, and, by virtue
of its conical form forcing the meta,l displaced
downward into the female die, as shown in

Fig. 6. The metal thus dlsplaced and thrown

downward forms an unbroken annular projec-
tion, ¢, from the under side of the plate, some-
what smaller at its end than at its junction
with the body of the plate, and having a taper-
ing hole through its center, extending to the.
upper side of the plate, through which the
core or piece of material eut out, by the punch
is delivered in a well-known manner. The
female die B is formed on the end of a steel
rod, provided with screw-threads a, by means
of which (and suitable nuts not shown) 1t 1s
held in position in the press, though 1t may
be made of different form and be secured in
various ways to the bed of the press. This

die B has formed in its end a simple tapering -
hole or recess, b, of suitable form, and having
straight mdes as clearly shown in Fig. 6, and
| has also formed upon one side of its extemor



a groove, d, extending longitudinally of the
die-rod B, as shown in Figs. 3 and 4.

The groove d is made for the twofold ob_)e(,t-‘

of serving as a means of registering the plate

after the hrst tubular punch has been formed, |

for the purpose of producing other like tubu-
lar punches at equal distances from each other,
and to reduce the thickness of the die upon

one side to enable the die to be placed nearer |

to a tubular punch previously made, without
materially weakening the die, the loss of metail,
by cutfing the groove being compensated for

. by an excess of metal upon each side of the

groove, which serves as a brace to support
the walls of the die against separatlon
The male die or punch C is made from a

- rod of steel, having its working end tapered
- to a nearly sharp point to correspond to the
The.

plates A—-after the tubular projections ¢ are

forin of the recess & in the iemale die.

all formed, and their ends brought to an even
height from the surface of the plate by a file,

~or rubbing upon a flat level surface supplied.

with a suitable abrading material, and . the

burr removed from fthe outer corner of each

punch by meansof ahollow or outside reamer—
are tempered, if made of steel, or case-hard-
ened, 1if made of 1ron.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. As a new article of wmanutacture, a tubu-
lar cutting-punch formed by perforating a
plate of metal and forcing the metal displaced

in the act of perforation outward in the form

of' an annular ring, having an unbroken cut-

ting-edge equidistant from the plate to which

P, i —

it 1s attached, and of which it forms an in-
tegral part, substa,ntmlly as described.

2. A series or gang of tubular cutting-
punches struck up from and forming an in-

tegral part of a single plate of sheet metal,

and arranged to represent any desired symm et
rical or. ornamental design, and. adapted to
transfer said design to lem:her, cloth, or other
like material by perfomtmg the s&me, sub-

| stantially as described.

3. The method of forming tubular cuttmg

'punches from a plate of metal to which they -

are attached, and of which they form an in-
tegral part, after being formed, by subjecting
sald plate of metal to the actlon of a conical-

‘pointed punch or male die, and a female die

provided with a correspondmg conical recess,

substantially as described.

4. The female die B, provided with the coni-
cal recess or mold b and exterior longitudinal
groove d, adapted for use as and for the pur-
pose descubed

5. The combination of the corical- pointed
punch C and the female die B, provided with
the corresponding conical recess b, as a means
of forming conical annular. projections from
the side of a thin plate of metal, as and for
the purposes described.

Executed -at Boston, Massachusetts, this
31st day of December, 1875,

JASPER A. SMART..

Witnesses:
W P. EDWARDS,
- K. A. HEMMENWAY,
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