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To all whom it may concerrn:

Be it known that I, PETER BROADBOOKS, a
citizen of the United States, residing at Ba-
tavia, in the county of Genesee and State of
New York, have invented a certain new and
useful Improvement in a Combined Punch,
Shears, and Cut-Off, of which the following
is a specification. :

My invention relates to a new and useful
improvement in a combined punch, shears,
and cut-off, and has for its object to so con-
struct a device as to greatly facilitate the ap-
plication of power to the several operating
members of the device, and to so connect the
punch and shears as to permit disconnection
when it is desired touse the punch only, and
a further object is to provide gages and stops
for the regulation of the operations to be per-
formed by the device.

With these endsin view thisinvention con-
sists in the details of construetion and com-
bination of elements hereinafter set forth and
then specifically designated by the claims.

In order that those skilled in the art to
which this invention appertains may under-
stand how to make and use the same, the con-
struction and operation will now be described
in detail, referring to the accompanying draw-
ings, forming a part of this specification, in
which—

Figure 1 is a side elevation of a combined
shearsand cut-off madein accordance withmy
improvement; Fig. 2, a central vertical lon-
gitudinal section thereof; Fig. 3, an end view
looking toward the punch; Fig. 4, a similar
view taken from the opposite end of the de-
vice, and Fig. 5 a section at the line z z of
Fig 1.

Referring to the drawings, A represents the
base of the device, adapted to be bolted to a
bench or bed by means of the ears B, and
formed with this base is the frame C, which
in practice I prefer to make in two halves, as
well as the base, so cast as to provide recesses
and projecting parts for the reception and re-
tention of the several operating parts thereof,
and these halves are preferably secured to-
gether by bolts and nuts.

In the formation of the frame overhanging
headsD and Eaveprovided, and in the former
is fitted to slide vertically a punch-plunger

¥, to the lower end of which is secured the

desired form of punch G by any suitable ar-
rangement, which in practice is usunally at-
tached by forming the shank of such punch
upon the taper and foreing it within a corre-
spondingly taper hole in the plunger or fol-
lower.

Within the upper portion of the head D is
pivoted the cam H by means of the bolt I,
and this cam has formed therewith an arm J
for its operation. In order that considerable
strain or pressure may be imparted to the
plunger F from the cam H without undue
friction between said plunger and cam, the
latter is cut away at K, thereby producing
an eccentric surface. Between it and the up-
per end of the plunger is interposed a toggle-
block L. This block is held in place by a pin
M, projecting therefrom into a suitable hole
in the top of the plunger, and the pins N, also
projecting therefrom and adapted to enter
holes in the eccentric surface. Thus when
this cam is turned upon its axis the toggle-
block will act as a gear in connection with
the eccentric surface, and the force trans-
mitted from said surface to the plunger will
be directly through the block, thereby bring-
ing little or nosidewise strain upon either the
cam-block or plunger. Another advantage
of this arrangement in the transmissions of
power from the cam to the plunger is that the
toggle-block gradually approaches the line
connecting the fulerum of the cam and the
point at which said block bears upon the
plunger, thereby increasing the leverage be-
tweensaid camand plunger,whereby a greater
amount of force will be brought to bear upon
said plunger, and the advantages of this ar-
rangement will be obvious.

In order that the plunger may be drawn
upward when the cam is revolved in the op-
posite direction, a link O connects said eam
and plunger by having its ends pivoted
thereto, as clearly shown in Fig. 2.

P represents two projecting lugs between
which the operating lever or handle Q is piv-
oted at R, so as to have a swinging move-
ment, and curved links S are pivoted at T to
this handle and at U and the arm J, from
which it will be seen that the punch-plunger
may be forced downward or elevated by the
operations of the handle.

The reason for curving the links S is that
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the handle may be swung downward to such
an extent as to cause the point T to pass
around and to the opposite side of the point
R to such an extent as to bring the points T
R U in almost a straight line, with the obvi-
ous result of increasing the amount of force
transmitied to the arm J from the handle as
said handleisforced downward, as is well un-
derstood in connection with the toggle-joints.
The upward movement of the handle may be
limited by coming in contact with the rib V.

The stripper W depends from the over-
hanging head D, and is so arranged relative
to the punch G as to serve the purpose of pre-
venting the upward movement of the metal
which has been punched when the punch is
elevated, asis well understood, and a gage-
finger X is adjustably secured in the lng Y
by means of the set-screw Z, so that it may
be placed in any position for the desired reg-
ulation of the position at which the punch
will operate upon the work. I have here
shown the die-block @ held in a recess in the
base by means of the set-bolts b.

The opposite end of the device is utilized
for the construction of the shears, andin the
overhanging head E is pivoted the cam 7,
similar in all respects to a cam I, by means
of the bolt ¢, and this cam is conneeted to
the movable shear-blade £ by means of the
link 0, and is caused to force this shear-blade
downward through the medium of the toggle-
block [, which is constructed and operates
as deseribed in connection with the toggle-
block L. The movable shear-blade is piv-
oted at d and has secured thereto by means
of suitable Dbolts the cufter e. The station-
ary cutter m is bolted to the stationary jaw
2, s0 that when these cutters become dulled
or useless from any other cause others may
be substituted therefor, or they be sharpened

and replaced. The movable shear-blade is |

given its operations by means of the cam 7,
upon which is formed anarm j, conneeted by
means of the pitman p to the arm J, from
which it will be seen that when the last-
named arm is swung to and fro by the opera-
tions of the handle, as before described, the
arm j will move in unison therewith, thus
causingboth the shears and punch to operate
in unison and with an equal amountof force,
so that when certain classes of work are be-
ing performed which require at one time the
use of the punch and at another the use of
the shears the operator is not compelled to
change any part of the machine or his posi-
tion, as he hasonly to operate the single hand
to effect operations of both punch and shears,
yet should at any time the punch alone be
needed for considerable use the shears may
be disconnected therefrom by the removal of
the pitman p, which will cause said shears to
remain inactive during the operations of the
punch.

One of the advantages of the construction
here shown is that the force applied to hoth
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the punch and shears is in nearly a direct
downward line, and therefore little or no
tendency is had for either said shears or
punch to spring sidewise, thereby avoiding
the “drawing in” which would otherwise
tale place were there lateral movement dur-
ing the operations of either the punch or the
shears. '

It is to Dbe noted in connection with the
shears that as the movable blade continues
to operate upon the work, thereby losing lev-
erage as the cutting operation recedes from
the pivoted point of the movable blade, the
foree exerted upon said blade is incereased by
the actions of the cam and toggle - block, so
thattheshearing of a piece of metal, however
wide, within the limits of the shears will re-
quire no more force to be applied to the han-
dle at the finishing of the operations than at
the beginning thereof. This is of consider-
able importance, since, as is well recognized,
any metal working the decrease of the lever-
age of a shear-blade relative to the work will
cause said blade to finish its work with a snap,
often injuring the blade and at all times leav-
ing an undesirable bur upon said work.

q represents a holder secured to the frame
and head Dby the bolts » and s and is for the
purpose of keeping the metal to be sheared
from springing upward when operated upon,
thereby preventing the reaction upon the
movable blade which would tale place were
the metal permitted to rise, and this reaction
invariably tends to force the movable blade
away from the stationary blade, with the con-
sequent result of bending the movable blade
out of position.

If desired, a gage to the shear, consisting
of aright-angle rod ¢, may be adjustably held
in thelug v by means of the set-serew v, so that
when properly adjusted the distance from the
edge of the metal at which the punch oper-
ates thereon may be determined. It is also
obvious that the finger X may be utilized so
as to serve as a gage for determining the
lengths of sheet metal cut by the shears or
the distance apart of holes punched in a strip
by adjusting it in the lug Y until it crosses
the path of the work at the desired point.

The cutting off of round metal, such as rods
or wire, is provided for by the securement of
the die-plate w within the frame adjacent the
enlargement of the movable shear- blade,
which is designed for this purpose, and the
securement of a like die-plate ¢ within this
enlargement and the formation of holes
through said plates, enlargement, and frame,
asindicated atz. The'operationsof this part
of the device are as follows: The die-plates
moving in contact with each other when in
alinement will permit the passage of the rod
to be cut through one of the holes e, after
which, by the swinging of the shear-hlade
through the operation of the handle, the die-
plate y will Deso moved as to cause the edges
of the holes to serve as cutting edges, which
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will sever the rod afterthe manner of a shear-
die. The lengths in which the rod is severed
may be determined by the gage-finger X, since
said gage-finger may beadjusted in alinement
with the rod when passed through either of
the holes z.

I am aware that a number of slight modi-
fications may be made in the construction
here shown and described without departing
from the spirit of my invention, and I there-
fore do not wish to be understood aslimiting
myself to these exact details of design.

Having thus fully described myinvention,
what I claim as new and useful is—

1. The herein-described combination of a
base, a frame formed in two halves and se-
cured together by means of bolts, a punch-
plunger fitted in one end of the frame, a cam
pivoted in said end, a toggle-block L inter-
posed between the cam and plunger, a link
O connecting said plunger and cam, an arm
J formed with the cam, an operating-lever Q
also pivoted to the frame, a curved link S
connecting said lever with the arm J, a shear-
blade f pivoted within the frame, a cam &
also pivoted within the frame, a toggle-block

" ¢ interposed between said cam and blade, a

30

link o for connecting said blade and cam, an
arm J formed with said cam, a pitman p for
connecting the arms J and j, die-plates y and
whaving holes formed therethrough arranged
to come in alinement, and a series of gages

for determining the operations of the device,
substantially as and for the purpose set forth.

2. In a device of the character described,
a frame, a punch-plunger slidable therein, a
cam journaled in the frame adapted to oper-
ate the plunger, an arm projecting from the
cam, an operating-lever pivoted to the frame,
a link connecting the arm to the lever, a cut-
ter-blade pivoted in the frame, a second cam
adapted to operate the cutter-blade having a
projecting arm and a pitman connecting the
two arms, as and for the purpose described.

3. In a device of the character described,
a frame, a punch-plunger slidable therein, a
cam journaled in the frame, a toggle-block
having teeth to fit apertures in the cam and
plunger, a link connecting the plunger and
cam, an operating-lever pivoted to the frame
a curved link connecting the lever toan arm
of the cam, ashear-blade pivoted in the frame,
a cam and toggle similar to the others adapt-
ed to operate the blade and a pitman con-
necting arms of the cams, as and for the pur-
pose described.

In testimony whereof I have hereunto af-
fixed my signature in the presence of twosub-
scribing witnesses.

PETER BROADBOOKS.

Witnesses:
S. S. WILLIAMSON,
W. E. WEBSTER.
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