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To all whom it may concern:

Be it known that I, CHARLES A. BERTSCH,
of Cambridge City, XVaJyne county, Indlana
have invented certain new and useful Tm-
provements in Punching and Shearing Ma-

chines, of  which the following is a specifica-

tion.

Thisinvention pertains to improvements in
combined punching and shearing machines to
be operated by hand, and the improvements
will be readily understood from the following

description, taken in connection with the ac-

companying drawings, in which—

Figure 1 isan elevation of the front side of

a punehmn* and shearing maehme embody-
Ing my improvements; Fl..ﬁ 2, an elevation of
the rear side of a portion of the body thereof;

Fig. 3, a sectional plan in the plane of line a;

Fig. 4 a vertical section in the plane of line
b; Flb 5, a vertical section in the plane of
line d, and Fw" 6 a vertical section in the
plane of line ¢. Figs. 5 and 6 are on a some-
what enlarged scale

In the dmwmﬂ%, A indicates the body of

the punching-machine, the same having the
ceneral form of a disk set vertically.
B i1s the throat of the punching-machine,

formed by a horizontal radial gap in the body,

whereby are produced an upper and a lower
jaw.

C 18 the puneh-dle, secured, as usual, 1n the |

lower jaw of the punch-body.

D is the cylindrical punch-ram, fitted to
slide vertically in a cylindrical guide in the up-
per jaw of the punch-body over the punch-die.

K is the punch, secured in the lower end of
the punch-ram.

F is an eccentric-shaft dlsposed horizon-
tally over the upper end of the punch-ram
and journaled in ears A’, formed upon the

-punch-body, the intermediate portion of this

shaft being eccentric to the journaled por-
tions. Gisahand-leversecuredtoaportion of
this shaft, projecting to one side of the ears,

the relation of this hand-lever to the eccen-

tric being such that when the eccentric oc-
cuples its uppermost position the hand-lever
is substantially upright.

naled in a knuckle-seat in the upper end of
the punch-ram.

J 18 a rearward projection from the punch-
body, such projection forming the upper jaw
of the shearing-machine. K is a curtain pro-
jecting downwardly from this uppershear-jaw

and presenting a truly-dressed vertical front.

L is a pivot-bolt journaled in a boss pro-
jecting to the rear of the punch-body at the
root of the upper shear-jaw, the head of this
bolt presenting itself at the front of the ma-
chine.

M is theshear-bar, secured at its heel to the
head of the pivot- “bolt I, and projecting to the
right beyond the upper shear-jaw, the rear
face of thisshear-bar lying against and work-
ing upon the front face of the curtain K.

N is the upper shear-blade, secured at the
front lower edge of the shear-bar.

O is a horizontal flange projecting from the
front side of the punch-body and projecting

to the right thereof, and serving to form the

lowel jaw of the shearin cr-machme, and serv-
ng, also, as a means by which the machine
ma,y be attached to legs or to other supports.

P 1s the lower shear-rib, projecting up-
wardly from the flange O below, but 1 front
of the upper shear-blade, and havmu' & rear
surface parallel with the face of the upper
shear-blade.

( is the lower Shem—blade, bolted against
the rear face of the lower shear-rib.

R is a hand-lever pivoted at the extreme
projecting upper portion of the upper shear-
jaw upon a pivot whose axis 1s parallel with
the axis of the eccentric shaft F. o

S is a pair of links having their upper ends

pivoted to the hand-lever R mear the pivot

thereof, and having their lower ends pivoted
to the free extremity of the upper shear-bar,

| the pair of links straddling the hand-lever

and shear-bar—that is to say, the pair of
links are disposed one at each side, so as to
equalize the strains on the pivots.

T is pivot-holes in the hand-lever and lmks

these holes serving as means by which the

length of links can be practically shortened
by lea,d;]ustment of the end pivots of the

H is a pitman journaled at its upper end | links.
U is a horizontal rolier projecting fIOIﬂ the
| front of the machine at the root of the throat

upon the eccentric of the shaft I and pro-
vided at its lower end with a knuckle jour-
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of the shearing-machine, the top of this roller | the shearing powerhasbeen greatly increased,

presenting itself substentlelly at the level of
the top edge of the lower shear-blade.

V is a hold-down iron secured to the upper
jaw of the shearing-machine toward the root
of the throat thereof, and presenting notches
downwardly above the level of the top of the
lower shear-blade, this hold-down iron being
vertically adjustable, so that the height of
the mnotches above the level of the lower

shear-blade may be regulated. W is a block

disposed below this hold-down iron and hav-

-ing notches in its upper surface; the bottom

of these notches being substantially even
with the top edge of the lower shear-blade,
this block standing against the front of the
lower shear-rib, but supported in such a posi-
tion on a horizontal pivot as to be capable
or being turned down out of the way. X is
a screw engaging this block and the frame of
the machine and serving to hold the block
in an upright position, the screw passing
through a horizontal slot in the block, so as
to permit an endwise adjustment of the block
and the securing of the block in an adjusted
endwise position. -

Y is the horizontal pivot on which the block
W is supported, and on which it is capable of
turning down or up in a hinge-like manner,
and on which it is capable of a horizontal

endwise adjustment, and Z a spring attached

at one end to the body of the machine and at

the other end connected with the lever R in

such a manner that the spring tends to sus-
tain the hand-lever in an upright position.
Moving the hand-lever G to the right or to
the left Wlll serve to bring the puneh down.
1f the punch part of the machine is being
used alone,thenthe lever may be moved either
way; but if the shear part of the machine is
being used by another operator then the
hand-lever G is to perform its work by being

moved to the left, so as not to interfere with

the operations of the attendant of the shear
part of the machine.

By moving the hand-lever R to the right
the shear-bar and upper shear-blade will be
depressed in an obvious manner and with a

power proportionate to the movement of the

hand-lever relative to that of the shear-blade,
and the parts are to be so constructed that

the hand-lever R in making its complete

sweep from the vertical to the horizontal po-

sition will effect a closure of the shear-blades

throughout their entire length, and the ma-

chme is to be thus used forits ordinary ever y-

day work; but in case of an emergency it
may be desirable to do heavier sheari ing than
the machine is capable of under the condl-
tions just recited. In such case the pivotsof
the links S are to be shifted to the holes T.
The effect of this readjustment of the link-
pivols 18 to increase the movement of the
hand-lever R with reference to that of the
upper shear-bar, and consequently to increase

the power with which the upper shear-blade.

~otal strains.

and,perhaps, tosuch an extent as to endanger
the body of the machine in case this extraor-
dinary shearing power could be brought to
bear at the outer portion of the sheal-;]ew
but under the new conditions of increased
power the shears are incapable of closing
throughout their entire length, and thus dan-
ger incident to extra heavy shearing at the
eutel ett1em1t5 of the shear-jaw is numded
against.

“The pivot L 1s fixed to the shear-bar and
- oscillates with it, turning freely in-the bossin 8o

which 1t is journaled. The journal-hole of
the pivot-bolt L is counterbored at its front
end, this counterbore extending back even
with the front face of the curtain K, and the
heel of the shear-baris given a circular form,
so as to take a fair bearing against the cir-

cular wall of the counterbore, thus relieving

the pivot-bolt of a large portion of the piv-
The rear side of the shear-bar
works against the froni face of the curtain K,
and the sheal-bal is thus kept up solidly to
1ts work with the upper shear-blade against
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the lower shear-blade without depending on

the pivot L to resist the shearingside strains.
The upper shear-blade is bolted to the shear-
bar, and perforations in the curtain K, as
shown in Fig. 2, servein permifting access to
the bolts when the upper shear-blade is to be
removed from the shear-bar.

The hold-downiron V operatesin the usual
manner and prevents the tipping of bar-stock
while being cut up. The pivot-block W op-
erates in conjunction with the hold-down
1ron, but i1ts office 1s to prevent bar-stock from
moving outward in the throat of the shear.
The upper shear-blade is given a rank shear,
the consequence of which is that bar-stock
will tend to be forced outwardly without be-

ing sheared. The notch-block W prevents

thls outward movement of the stock and in-
sures that the heavy work of bar-cutting shall
be done near the heel of the sheer-blades, a
point at which the body of the machine is ca-
pable of withstanding extraordinary strains.
1t 1s highly desu*cbble that the shearing of

‘bar-stock shall be done asnear as possable to-
ward the heel of the shear-blades in order to
guard against the danger of overstrains on

the_body, and eemetimes 1t 1s highly desirable

to restirict the shearing of bars to certain por-

tionsof shear-bladesinorder to avoid notches
or dull places which may have formed in the
shear-blades. The notch-block W provides
for this, and its endwise adjustment provides
for eeeomphshmn* shearing at premsely the
desired points in the shear- -blades.

When the shear part of the machine is be-
ing used for the shearing of sheet metal or
for slotting wide or l{::r;':;vET sheets, then the
notch-block W is to be turned down out of
the way, so as to permit the slits of the sheets

to pass to the left, that portion of the slit of

the sheet at the front of the machine pass-
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thereon, whereby a movement of the sheet in | shear-jaw and adapted to prevent the im-

slotting is faecilitated. That portion of the
slit sheet to the rear of the machine passes
to the left under an oftfset in the punch-body,

-as indiecated in Hig. 2, the lower portion of

which offset in the bodyis substantially flush
with the face of the lower shear-blade Q.

The lever R stands upright when theshear

is open. If unsupported, the weight of -the
shear-bar would tend to pull the hand-lever
forward. Amnordinary spring-support for the
hand-lever would increase in resistance as the
hand-lever 18 brought down, and thus detract
from the operator S power just where he
needs it most. The spring Z (seen in Fig. 2)
serves in supporting the hand-leverin an up-
right position, and it yields when the hand-
lever is brought down; but as the hand-lever
is brought down the outer end of the spring
sweeps in an arc toward a line cutting the
axis of oscillation of the lever and the heel of.
the spring, and the spring thus becomes ot
less resistance as the lever descends. A
spring operating on this principle may be at-
tached to either or both levers, if desired. 1
have illustrated it only in connection with

the shear-lever, deeming a smﬂle exemplifi-

cation sufﬁ_ment

I claim as my invention—

1. In a shearing-machine, the combination,
substantially as set forth, of a body throated
to form an upper and lower shear-jaw, a
lower shear-blade secured to suchlowershear-

Jaw, a shear-bar pivoted to the body at the

root of the shear-throat of the body, an up-
per shear-blade secured to such shear-bar and
adapted to coact with said lower shear-blade,
a lever pivoted to the upper shear-jaw of
sald body, and links pivoted to said hand-le-
ver and the free end of said shear-bar and
adapted for adjustment in length and power
In such manner that when the links are ad-

justed for maximum power the shear-blades

will close for a portion of their length only.
2. In a shearing-machine, the combination,
substantially as set forth, of a body throated
to form an upper and & lower shear-jaw and
provided with a counterbored pivot-hole at
the root of such throat, a lower shear-blade
secured to the lower jaw of the body and
shear-bar, engaging the body by a pivot-bolt

engaging ‘the pivot-hole therein, and having

a circular heel engaging the counterbore of
such pivot-hole, an upper shear-blade secured
to such shear-bar and arranged to coact with
said lower shear-blade, and mechanism for
oscillating said shem-bar

3. In a shecu ing-machine, the combmatmn

substantially as set forth, of a body throated

to form an upper and a lower shear-jaw, a

lower shear-blade secured to such lower jaw, ;

a movable shear bar and blade mounted on
said body and adapted to coact with satd
lower shear-blade, mechanism for actuating
said shear-bar and its attached shear-blade,

ism for actuating

‘proper movement of bars being sheared. |
4. In a shearing-machine, the combination,

substantially as set forth, of a body throated
to form an upper and a lower shear-jaw, a
shear-blade secured to such lower shear-jaw,
a shear-bar and upper shear-blade arranged
to coact with said lower shear-blade, mechan-
said shear-bar and its at-
tached shear-blade, and a notech-block mount-
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ed on said lower shear-jaw and adapted for

endwise adjustment thereon.

5. In a shearing-machine, the combination,
substantially as set forth, of a body throated
to form an upper and a lower shear-jaw, a

Jowershear-blade secured to suchlower shear-

jaw, a shear-bar and shear-blade arranged to
coact with said lower shear-blade, mechanism
for actuating said shear-bar and 1ts attached
shear-blade, and a notch-block mounted on
said lower shear-jaw on an axis and adapted
to be adjusted into either a veltlcal or hori-
zontal plane.

6. In a shearing-machine, the combmatmn
substantially as set forth, of a body thr oated
to form an upper and a lower shear-jaw, a
shear-blade secured to said lower shear-jaw,
a shear-bar and shear-blade arranged to co-
act with sald lower shear-blade, mechanism
for actuating said shear-bar and attached
blade, and a horizontal roller mounted on said
body beyond the inner end of said lower shear-

blade and presenting its upper portion at

about the level of the upper edge of said
lower shear-blade.

7. In a combined punchmﬂ‘ and Shea,unﬂ*
machine, the combination, substantially as
set forth, of a body having two oppositely-
opening throats, so as to form at one throat
an upper and lower punch-jaw and at the
other throat an upper and lower shear-jaw, a
punch-ram fitted for vertical movement in
such upper punch-jaw, a hand-lever pivoted
to such upper punch-jaw and adapted to
stand mnormally upright and to move out-
wardly away from the side of the body which
has- the shear-jaws, mechanism connected

with said hand-lever and said punch-ram and

adapted to cause the punch-ram to move

downward when the hand-lever is moved in

a direction away from said shear-jaw, alower
shear-blade secured to the lower shear-jaw of

the body, a shear-bar and shear-blade ar-
ranged to coact with said lower shear-blade,

and a hand-lever pivoted to the upper shear-

i Jaw and connected with said shear-bar and
adapted to depress said shear-bar when said

hand-lever is moved in a direction away from
the before-mentioned hand-lever which oper-
ates the punch-ram.

8. In a punching and shearing machine,

the combination, substantially as set forth, of
a body throated 1:0 form an upper and a lowel

jaw, a lower cutting-tool secured to said lower

jaw, an upper cutting-tool arranged to coact

and a notch-block mounted on said lower | with said lower cutting-tool, a hand-lever piv-
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oted to said upper jaw, transmitting mechan-
ism connecting said hand-lever with said up-
per cutting-tool, and a spring connected with
sald body and said hand-lever and serving
to hold said hand-lever in an upright position
and arranged to resist the downward move-
ment of said hand lever with a force decreas-
ing as the hand-lever is moved downwaxrd.
9. Ina punching-machine, the combination,
substantially as set forth, of a body throated
to form an upper and lower punch-jaw and

~having such upper punch-jaw formed with a

vertical cylindrical guide terminating at its

1
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top in ears forming a bearing with a horizon-
tal axis, an eccentric-shaft journaled in the
bearing of sald ears, a lever, attached to said
eccentric-shaft, a punch-ram fitting said ver-
tical cylindrical bearing and provided with a
knuckle-seat at 1ts upper end, and a pitman
engaging said eccentric-shaft and provided
atits lower end with a knuckle engaging said

knueckle-seat. | .
CHARLES A. BERTSCH.

Witnesses:
F. A. FINDLEY,
W. ¥. MEDSKER.
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