Apr. 17, 1923. 1,452,224
R. S. SMITH

PUNCHING PRESS AND DIE THEREFOR

Original [Filed Oct. 2C, 1919

5 -mum-m ‘
% AT, ///

: N
" =
:‘ MMm-..
u'
. V" |
\ N
\ N\

///////////// T
INVENTOR
K. Srarnley Sl

- BY
Erioin #ﬁw7r~"(?3£2hﬁf%€&uuglm
' ’ _ ATTORNEYS




Patented Apr. 17, 1923,

UNITED STATES PATENT

REUBEN STANLEY SMITH,
CORPORATION, OF MITW

1,452,224
OFFICE

[

OF MILWAUKEE, WISCONSIN, ASSIGNOR TO A. 0. SMITH
AUKEE, WISCONSIN, A CORPORATION OF NEW YORR,

PUNCHING PRESS AND DIE THEREFOR,

Application filed October 20, 1819, Serial No. 881,995, Renewed Jaﬂﬁary 25, 1623,

To all whom it maa?/ conceri ;
Be it known . that I, Reupeny Srantey

SMITH, a citizen of

the United States, and

residing in the city of Milwaukee, county

5 of Milwaukee,
have invented a

and State of Wisconsin,
‘new and useful Improve-

ment in_r’unching Presses and. Dies There-

for; and I do declare that the following is
exact description thereof,

a full, clear,

and

10 such as will enable persons skilled in the art
to which the invention pertains to make and

use the same

drawings hereto

"~ of my specifi
15 Yy sp ,

unching rivet holes in the

, reference being had to the
attached and forming part
cation for disclosure as to cer-

tain details of construction and operation, -
This invention relates to

presses ' for
flanged side

ars and end and cross bars of automobile

“and other

vehicle frames,
The invention c
of multiple punching

consists of a novel form
press and double face

hollow die for use therewith, so construct.
ed and arranged that the punches of the
press in which the die is employed work in
5 opposition to each other with a concentra-

fore known.

from the strain incident
die in the forms h}eret’o—

In the former practice, when the flanges

-are punched separately,
strain is imposed upon

die.

bars, the flan

the entire punching
the support for the

At places in the length of the. flanged

ges are in such proximity that

35 the channel between them is very much re-

stricted, and

this has

of a die of such corresponding small pro-
portions that an element of weakness in the

. construction
40 Butin my

is unavoidable.- , -
invention, the punching strains

which are simultaneou,st applied at oppo-

site sides of

the flanged bar, are resisted

by the die which is in the channel of the

flanged bar a

equalizing the pressure

t the time. The result of thus

is that the whole

of the crushing strains imposed by the press

are borne by the die,

and the support for

the die.is entirely relieved from any such

strains.

In some clasges

of work, it is desirable

to perforate the web of the flanged bar upon
a line coincident with the perforations in
and this may be effected by pro-
third punch-hole in
of. In such cases, the three

the flanges,

viding the die with a

5 the top there

necessitated the use °

-block, is bored from

Tess are actuated simultane-
ownward = pressire of the

punches of the
ously. The

third punch does not impose: any lateral
'strain upon the
Strain is merely

support for the die, but such
s ,fuerely one of compression exerted
In the direction. of the vertical axis of the
ie. '

improved anvil or die is

with suitably
a central bore

provided
arranged punch openings and
connecting therewith through

as a solid block.
the nature of my

tegral structure, that is,

Having thus outlined
invention, the latter will
with reference to the form in which itg
novel features have been specifically embod.
ied, and such novel features will be’ recited
in the claimg 2ppended to this specification.

In the accompanying drawings,

Figure 1 is a view in front elevation,
broken away in parts and sectioned in other
parts, showing my improved form of punch-

.Ing press and die.
tion of the pressures, whereby the support .
for the die is freed
to the use of the

Figure 2 is view in front elevation,

“partly in_ section, showing in an enlarged

manner the structural features of the die
used in the press shown in, Figure 1, and
which embodies my invention.

Figure 3 is view in: elevation, partly jn
section and similar to Figure 1, showing
simple provisions in g press designed to
perforate the web and the side flanges ‘of
a bar at one operation. } o
Like reference letters indicate the same
parts in the several views, :

" Referring to the drawings, the main frame
of the punching bress is indicated by the
letter A. Upon the top of this frame and
at a central point is inounted. an anvil or
die B, against which the punches C work in
direct opposition to each other when in op-
eration, .to pierce rivet holes
flanges of the
die B. L

The. anvil

bar D, when laid upon the

or die B, formed as a solid
opposite faces to pro-
vide openings &, b, into which are passed the
slugs punched from the side flanges of the
bar D, by the punches C, and is bored also
at 0", to provide a central or common dis-
charge chute through which such slugs may
be carried from the press.

The top of the frame A is grooved as at g,

in the side
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-

to provide ways in which arve guided the

reciprocating punch carrying heads L, in
which the punches C, are adjustably and re-
rmaovably held. These punch heads I, are
actuated from shafts IY, journalled in ex-
tensions «’, of the frame A, by means of ec-
centrics f, keyed to the shafts I'. and links /’,
which latter are pivotally connected to the
punch heads E, A power shaft G, jour-
nalled in the frame A. carries a pinion g,
from which the shafts F are rotated through
the medium of a train of reducing gears. as
shown, there being a like train of gears be-

‘tween the pinion ¢, and each of the shafts IF.

By this arrangement, the punches C are op-
erated in synchronism, and are effective to
perform their work of punching a rivet hole
1n each of the flanges of the bar D, at the
same instant. :

It follows from the operation deseribed,
that the thrust of the punches is equalized,
and that the pressure exerted is wholly ab-
sorbed by the die B as an inlermediary,
without unposing any strain upon the sup-
port or attaching means for the said die.

In some classes of work, the channelled
bar is so narrow at its ends that the oppo-
site flanges thercof are separated only by
a slight distance, which is not sufficient to
permit the use of an anvil or horn of suffi-
cient strength to withstand the pressuve of
the punching mechanism, when the latter is
exerted. s a result, the strains upon the
anvil and its support are so great that frac-
ture frequently vesults. However, I propose
to overcome the objection referred to by
forming a double faced anvil or die which
corresponds exactly in thickness to the dis-
tance separating the flanges of the chan-
fielled bar. This improved anvil will stand
entirely clear of the other parts so that the
field comprising the space defined by the
projected parallel lines of the opposite side
faces against which the punches operate in
synchronism is entirely free from obstrue-
tion by any part of the mechanism, and ac-
cordingly the channelled bar may be passed
over the anvil and seated thereon with the
opposite faces of the anvil in engagement
with the flanges of the bar without hin-
drance by said mechanism or parts thereof.
In punching, the strains are transmitted
direetly to the anvil, so that the stresses off-
set and neutralize each other and relieve the
support for the anvil from the breaking
strains heretofore encountered. This ar-
rangement of the anvil in free space is de-
sirable to enable the movement of the chan-
nelled bar to take place so as to position
the latter upon the anvil without encounter-
ing obstructions. It is necessary to the suc-
cessful practice of the invention that the
anvil head stand in a plane which is clear
and above the mechanism of the press to
facilitate the longitudinal movement of the

1,452,224
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bar and the seating thereof on the anvil for
the performance of the multiple punching
operation. ’

It is also necessary that the anvil or die
members be formed as a solid block, so as
to withstand the crushing straing imposed
thereon by the simultaneously operating
punches, in-order that the destructive in-
fiuences due to the heavy pressures.may be
avoided, such pressures, as before indicated,
being sufficient to fracture the anvil or de-
stroy its support. The anvil or die mem-
ber will be of such proportion that, notwith-
standing the presence .of the openings and
chute therein its solidity will resist the
crushing straivs exerted by the pressure of
the punches upon.the heavy material of
which the channelled bar is formed.

As hereinbefore indicated, in certain
classes of work, it is desirable to perforate
the web of the bar upon the line of the holes
in the flanges, and this may easily be
achieved by the simultaneous operation of a
third punch, through the devices shown in
TFigure 8, the plurality of punches thus em-
ployed operating with a concentering move-
ment against the flanges and the web of the
channel har.

A sub-frame A’ will be mounted on the
main frame A, for guiding the punch C’,
and supporting short shafts«*°, which latter
form journals for the oscillating levers II.
The shafts I carry additional eccentries f*°,
which vibrate the pivoted levers H, and im-
part reciprocatory motion to the punch C’,
the adjacent ends of the levers H, being
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suitably connected to the shank of the punch -

(', so as to produce the desired movements
of the latter. In Figure 3, I have shown
such connection as comprising pins ¢! in
the shank of the punch C’, as working in
slots ¢, in the forked ends of the oscillating
levers TT. The punch C’ cooperates with the
punch hole #%°, in the die B. ,

I am aware that it has been attempted
heretofore ito punch opposite holes in the
flanges of a channel bar, but in such previous
efforts no attempt has been made to use a
double face hollow die or its equivalent, as
inimy invention.

T am also aware that it has been attempted
heretofore to punch opposite holes in pipes
composed of thin sheets. a civcular skeleton
die member over which ithe pipe is passed
being emploved to receive the thrust of the
punches; but the construction is such that
obstruction exists to the longitudinal move-
ment of the {work, and it is not therefore
1s:z)vaila‘ble for piercing. the flanges of channel

ars. : :

Having thus described my invention, what
I claim and desire to secure:by Letters
Patent is:- -

1. In a piercing press for punching holes
in the opposite flanges of a channeled bar,
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a frame, and a plurality of punches therein
working simultaneously toward each other
to offset and neutralize the opposed strains
in punching, in combination with an anvil
or die member fixed in the frame between
the punches, the said anvil or die member
being formed as a solid block upon which
the channeled bariis placed with the oppo-
site flanges of the said channeled bar engag-
ing the side faces of the anvil, the said anvil
having a bore for each punch/and a common
discharge chute connected with and lead-
ing from the bores, whereby the slugs pro-
duced in punching are guided away from the
press. :

2. In a piercing press for simultaneously
punching holes in the opposite flanges of g
channeled bar, an anvil or die member
formed as a solid block. provided with a
discharge chute for the slugs, two opposite
sides of which anvil are adapted to bear
against the fianges when the channeled bar
is seated thereon to resist and neutralize the
strains imposed upon the anvil in the punch-
ing operation, the said anvil standing in
clear space to enable the channeled bar to
be passed thereover without obstruction.

3. In a piercing press for punching holes
in the opposite side flanges of a channeled
bar, an anvil or die over which the channeled
bar may be passed longitudinally and upon

which it may be positioned with its flanges-

embracing the side faces of the anvil, where-
by the anvil receives the thrusts and is re-
lieved from the opposed strains in punch-
ing, the said anvil being formed as. a solid
block with bores in its side faces cooperating
with the punches and a common discharge
chute connected with and leading from the
said bores.to guide the punched slugs away
from the press.

4. In a piercing press for punching holes
in a flanged bar, a plurality of punches ar-
ranged for concentering movement against
the flanges and the web of the said bar to

3

simultaneously perforate such flanges and
web, and means for actuating the said
punches, in combination with an anvil or
die to receive the thrust of the punches, the

said anvil being provided with bores co- !

operating with the punches and through
which the punched slugs are discharged.

5. In a press for simultaneously punching
holes in the flanges of a channeled bar, a
frame, a double faced hollow anvil or punch.

66

ing die fixed thereon and standing in open -

space to permit the channeled bar to be
passed thereover and laid thereon with its
flanges engaging the opposite faces of the
anvil, punches and actuating means therefor
supported by the frame at each side of the
anvil or die, whereby the strains exerted by
the opposing forces of the punches upon the
support for the fixed anvil or die are equal-
ized, the said anvil or die being provided
with openings in which the punches work
and a discharge chute for the punched slugs
leading from the several openings. ’

6. In a piercing press for punching holes
in the opposite flanges of a channeled bar,
a frame, punches therein, and means for
actuating the punches simultaneously to-
ward each other to neutralize the opposed
strains in punching, in combination with
an anvil or die member arranged between
the punches, the said anvil or die member
being formed .as a solid block upon which
the channeled bar is adapted to be placed
with the opposite flanges thereof. in engag-
ment with the sides of the anvil, and pro-
vided with means for conducting away the
slugs punched from the said flanges.

In testimony whereof, I have signed my
name at Milwaukee, this 9th day of October,
1919. *

R. STANLEY SMITH.

Witnesses: -
W. F. Woorarp,
C. Tueo. OSTERBERG.
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