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L ~ SHEARING MACHINE S
""" Merrill W. Hazelton, Cincinnafi, Ohio, assignorto:
HRSETE N The-»Cincl‘nnatl-‘Shaper‘.'Company, -Cincinnati, -
Ohio,acorpomfion of Ohiq" S !
. Application July 12, 1940, Serial No, 345,196 '
S 7 15.Claims! (CL 164—47) :

. This nvention relates to shearing mashines
and, particularly to work supportinig means, for

ithe back side of the.shear. - In the conventional

Shearing machine there. is a lower fixed shear
& blade and an- upper. reciprocating shear blade,
In front of the machine there . is usually a table

Upon: ‘which the material to be sheared is sup-

‘borted. At the back of the machine there is usu- .

ally a. back gauge against which sheets to be
10 sheared -are butted for .gauging purposes. In
" _cases where thin sheets are being sheared, the

sheets. sag. in the unsupported region adjacent

the back gauge and gaugingbecomes ‘extremely
difficult, In this connection it is an object of my
15 _invention to brovide means for supporting the
-overhang of the sheet so that normal gauging
can easily be carried out, C-
Where heavy sheets are being sheared, and
“barticularly where there is a small scrap on the
20 ‘table and therefore g heavy overhang, it is im-
:possible to shear in this position, and it has been
necessary in the past to change to a front gauge
arrangement. In this connection it is ‘an object
of my invention to provide means for holding up
25 the overhang of the sheet so that even with heavy
sheets and smail scrap on the table, it will be un-
‘Tecessary to change to a front gauge. ‘
If long sheets are to be cut, the back angle or
‘back gauge must be removed, which is incon-
30 venient and takes considerable time. In this
‘connection it is an object of my invention to
-provide an- arrangement for opening -the sup-
‘porting means with respect to the back gauge so
that long sheets may be easily fed over the back
35 angle to a supplementary back gauge. - :

It is another object of my invention to provide
-control means conveniently accessible to the op-~

-erator for accomplishing this object, L
These and other objects of my invention which
40 will be described more in detail hereinafter, or
which will be apparent to one skilled in the art
-upon reading these specifications, I accomplish
by that certain construction and arrangement of
-parts of which I shall now describe an exemplary
'45 .embodiment,

.~ Reference is made to the d_rawihgs fdrniing'a ,

part hereof, and in which Lo
Figure 1 is a vertical cross section through the
head of a typical shearing machine, showing my
60 magnet sheet support as Incorporated therein,
" Fig. 21is an enlarged sectional view taken along
- the'line 2—2 of Fig. 1. o ST
Fig.- 3 is a fragmentary front elevation show-
ing the magnet bar control levers as seen. from
.55 the right in Fig. 1, , A

, alo‘x;g .the line

-.contained in & cylinder

~of hydrauli¢c pressure.
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. Fig. 4 is a detailed petspecti e view showing the
Mmagnet bar according to Figs.'1 and 2 detached
from the machine. T T
- Flg.51s a fragmentary sectional view taken
5—5 of Fig. 1, showing on 8 re- 5
duced scale the arrangement of the magnet bars
and the back gauge bar. T . )
Flg. 6 is a sectional view taken ‘along the line
6—6.of Fig. 1. : ; - R
Fig. 7 is a sectional view taken along the line 10

1—1 of Fig. 6. S
Fig. 8 is a wiring diagram.. .
" Briefly in the practice of my invention; I pro-

.vide means at the back’ of the‘shearing'blades

for holding up the overhang of a sheet to be 15
sheared. The holding means are electro-mag-
netic in character, as will be described in more

: detail hereinafter.

Referring to Figs. 1 and 6, the shearing head

. consists of a ram 10, a brace plate i1, and a pair 20

of brackets 12 and 12¢g, _These members are se-
curely joined together and are of substantial
mass to impart great rigidity to the assembly.
The upper shear blade 13 is carried at the lower
edge of the ram 10, and cooperates with a fixed 25
shear blade 14 mounted in the frame and ar-
ranged to shear a sheet 15, . _ o

A table 16 extends forwardly from the plate

.14 for. convenience of the operator in handling

the work, and a series of hydraulic plungers 1T 30
are arranged to descend and grip the. sheet au-
tomatically just previous to the operation of the
shear, thus clamping the sheets 1§ securely
against the table 16. Each of the plungers 7 is
C I8, the cylinders being 35
fixed to the frame member 9 by means of screws -

- 0. - The entire series is actuated simultaneously,

-and automatically in response to movement. of

. the ram 10, by means of fluid supplied through
‘& pipe line or tube 21, from some suitable source 40

The hydraulic clamping
arrangement. forms no part of this invéntion,
and is therefore not, dESc;lbed in detail, o

. Movement of the ram assembly is accomplished

by means of a pair of eccentrics 22 and 23 mount- 45
ed on the main shaft 24, at opposite sides of the
machine. The shaft 24 is journaled in the side -
frames of the machine at 24q and 24b. Each of
the eccentrics engages s link 26 which is pivot-
‘ed to the ram 10 by a bracket 27 as indicated at 50
26. It will now be clear that a complete revolu-

~ tion of the shaft 24 will produce a complete cycle
. of operation of the ram assembly, that is, the

ram will be moved to its extreme downward po-

. sition and returned to the position of Fig. 1, The 68
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“the side frame

shaft 24 may be driven in any convenient man-
ner although in Fig. 6 1 have indicated a motor
28, speed reducer 29 and single revolution clutch
30, since this equipmeént will be sufficient for &
complete understanding of this invention.

The weight of the ram assembly is counter-
balanced in & known manner, and I have illus-
trated only so much of the counterbalance mech-
anism as will be necessary to an understanding
of the invention.
der 81 containing a plurality of heavy coll springs
of the compression type (not shown). These
springs are nested one within the other and bear
against an abutment on the upper end of the
rod 32, thus urging the rod 32 upward. A clevis
33 is provided at the lower end of the rod 32,
and engages & pin 34 fixed in the member i2 of
the ram assembly. The spring housing 31 is
moutited by means of & bracket 3% to a cross
par 38, which extends substantially across the
machine and supports other devices which will
be described hereinafter.

A second counterbalance device similar in all
respects to the one just described is mounted at
the other side of the machine and engages the
member 12a¢ of the ram assembly. Clevis 33¢
and pin 34a of this counterbalancing device are
shown in Fig. 6. The links 25 have cut out por-
tions 25¢ through which the cross bar 36 extends,
the bar being secured in any suitable manner to
members 31 and 38. As seen in
Pig. 1, a bracket 39 is bolted to the frame at 1)
and to the cross bar 36 at 38a. The bracket has
a half bearing &4la against the shaft 24 to coun-
terbalance upward bending of the shaft. A sim-
{lar bracxet 40 is supplied at the other end of
the shaft.

Suitable guide members are of course provided '

for directing the movement of the ram assembly,
but these have been omitted from the drawings
in order to avoid undue complication. Since the
precise detalls of these guide members and also
the details of the above described mechanical
elements form no essential part of the present
invention, and are only incidental to a complete
description thereof, I have not described them in

Supported, as will be described in more ‘detail
beneath the brace plate ii, are a
series 6f magnet bars 42 which serve to support

beyond the fixed shear blade I4. A back gauge
bar 43 is fixed near each end to nuts 44, which
are adapted to slide in guides 48, which guides
in turn are fixed to the under side of the brace
plate 11. Screws 48 are suitably mounted with-
in the guides 45 and engage the nuts &4,
of the screws 46 as is clearly shown in Fig. 1,is
provided with a bevel gear #1 meshing with a
bevel gear 48 fixed on the shaft 49. The shaft
49 is journaled in gear boxes $0, which are in-
tegral with the guides 4%, and a hand wheel 51
i{s fixed on one end of the shaft, whereby the
position of the back
front face #3a of the back gauge against which
the sheet 15 abuts, is cut away as at 43b to make
room for the rear ends of the magnet bars 42.
Each of the magnet bars Is supported by & pair
of rods 52 which pass through portions 42a into
magnet bars and are headed at their lower ends
at at 52¢. The rods 52 are slidable in bushings

- 53 which are threaded into the brace plate it

and are provided with lock nuts 4. ‘The upper

" ends of the rods §2 are threaded. to receive the

18

spring couplers

- yolutions of the springs are

The device comprises & cylin- -

. cutting edge of the
.disposed with respect to

Each

gauge may be shifted. The.

§5 whlch are retained in desired -
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position of adjustment by means of the lock
nuts 56. The spring couplers 55 are supported
from the arms 58 and 11 by means of springs 51.
These springs are wound with an initial -tension
ample to support the magnet’ bars. In their
contracted position as shown in Fig. 1, the con-
one against the
other so that each spring functions substantially
as a rod, and the vertical position of the magnet
bars is determined by the point of support pro-
vided by the arms 58 and TI. '

1t is desirable in cutting different thicknesses
of sheets that the magnet bars be capable of
adjustment to various heights above the level of
the table 16. To this end each of the springs 51
at the front end of the magnet bars is attached
to a lever arm 58, which lever arms are fixed at
appropriate intervals to a shaft '59. 'The shaft
89 is journaled in bearings 59a, at each side of
the machine. A lever 60 is fixed to the shaft 59,
and has pivoted to it as at 60a, a link 61 which
extends forwardly through a slot 62 in the bracket
63." A handle 6la is provided at the outer end
of the link 64 and & plurality of notches 6ib are
provided in the lower edge thereof. These
notches are arranged to engage & pointed screw
64 in the bracket 63 to hold the link 61 in any
desired position. A small spring 6% bearing
against the upper edge of the Unk 6} and con-
tained in the bracket §3 serves to normally hold
the notches 8ib in engagement with the screw
¢4. Thus by simply raising the handle 6la and
moving the link 81 to a new position the height
of the front ends of the magnet bars may be
adjusted. The link 61 may be graduated &s
shown at 6ic to indicate the exact height of the

front ends of the magnet bars with respect to-

the table 16. .

The position of the rear ends of the magnet
bars 1§ similarly controlled by & handle 86 fixed
to-the link 67 which may also be graduated and
provided with & notched latching device similar
to that described in connection with the link el.
68 to the arm 69,
which is fixed on the shaft 70. The shaft 10
extends across the machine and has fixed to it
at appropriate intervals a series of short arms Ti
similar to the arms 58. The upper ends of the
rear supporting springs 571 are attached to the
respective arms 11, :

By reference to Fig. 6, it will be noted that the
shearing blade 13 s angularly
the blade 14 and that
the brace plate {1 is parallel to the blade 13.
The magnet bars 42 however lie in a plane paral-
lel to the table i6. The rods 52 are of such
length that the distances from the magnet cas-
ings to the under sides of the sleeves 53 are
progressively greater from the left to right, as
seen in Fig. 6. : _

As the ram assembly starts to descend the bush-
ings 53 slide downwardly upon the rods 52 until
the lower faces of the bushings come into contact
with the magnet casings. - From this point on,
the magnet casings will be carried downward with

the ram assembly against the tension of the
virtue of the construction shown ‘

springs 51. By
and the progressive lengths of the rods 52, the
magnet bars will be carried downward with their
sheet: supporting faces in. alignment with the cut-
ting edge of the blade 13; thus the cut-off portion
of the sheet will be carried along and the sheet
will be. subjected to o unnecessary strains or
bending. - : '

n Fig. 7 I have shown alimit switch arrange-
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magnets.
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ment, and in Fig. 8 a wiring diagram. At 78 there-

Is indicated a source of alternating current to
which the magnets are connected through a recti-
fier 80. A rheostat 79 is provided for varying the
voltage supplied and therefore the pull of the
A switch 17 is disposed in paralie]l to
the rheostat 79 so that the latter may be by-
passed. The reason for this construction is that

it is desirable to have ohly Just enough magnetism
to support the sheet while adjusting and gauging.
so that the sheet may be 'moved even though it

is held up by the magnet bars.. At the moment

- the shearing action starts however, it is desirable

15

20

to clamp the sheet more tightly and therefore

the switch 17 is arranged to be closed as the ram
starts to descend. The switch 76 is normally
closed and is arranged to be opened by means of
the cam element 15, when the movable shear blade
reaches the bottom of its stroke, thus cutting off
the current to the magnets. and permitting the
sheet to drop .on to a.pile, .conveyor or delivery
chute.. A switch T6a normally open, is provided
in parallel with the switch 16 in case it is desired

- to have the magnets continuocusly operative as

when shearing in a reverse’ direction, that is with

. the main body of the sheet held by the magnets.

30

85

40

It will be clear that if the switch 6q is closed the
sheet will be continuously held and will not be
dropped at the end of the stroke. ) :

It will .be clear from the above description that
the cam. 15 may be varied to suit the particular
exigencies of the occasion, and that if it is desired
to have the magnetism exerted over a longer or
shorter period of time, this can easily be accom-
plished by varying the length of the cam plate 75.

Coming now to a description of the magnetic
bars, I have shown in Figs. 1, 2 and 4 an electro-
magnetic type in which a plurality of electro-
magnets are provided. )

Reference is made to my co-pending applica-

- tion Serial No. 345,197, filed of even date here-

55

60

65

with, in which I have disclosed and claimed other .

types of magnet bars, involving permanent mag-
hets. :

The windings indicated generally at 80’ are
mounted upon a stud 81, which is provided with
an insulating wrapping as at 82, the ends of the
coil may be insulated as at 83. The stud 81 is
threaded into the U shaped housing as indicated
at 84, An armature 85 is screwed to the respec-
tive studs 81 as by means of screws 86, which may
also_serve to hold in position a thin piece of any
suitable material 87 for the purpose of closing the
U shaped member and keeping out dirt and the

' like. :

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

1. In combination with a shear having blades
for cutting sheet metal, electro-magnetic means
for holding up the unsupported portion of a sheet
beyond the blades, and means to. render said
electro-magnetic means effective: in holding up

4 sheet while permitting movement of the sheet

in its plane.

2. In combination with a shear having blades
for cutting sheet metal, electro-magnetic means
for holding up the unsupported portion of a sheet
beyond the blades, and . means to render said
electro-magnetic means effective in holding up

~ a sheet while permitting movement of the sheet

L]

in its plane, said electro~magnetic means com-
prising a plurality of magnet bars disposed side by
side transversely of said shear blades.

‘ 3
3. In combination with a shear having blades
for cutting sheet metal, electro-magnetic means
for holding up the unsupported portion. of a sheet
beyond the blades, and means to render said
electro-magnetic means effective in holding up
a sheet while permitting movement of the sheet
in its plane, said electro-magnetic means compris-
ing a plurality of magnet bars disposed side by side
transversely of said shear blades, said last men-
tioned means ‘comprising means for . controlling
the attractive force of said magnets. - - e
4. In combination with a shear having blades
for cutting sheet metal,. electro-magnetic means
for holding up the unsupportéd portion of a sheet,
beyond the blades,
rality of magnet bars disposed side by side trans-

versely of said shear blades, said magnet bars

being supported from a part. of the shear frame.
means for causing individual of said magnet bars
to descend with the movable shear blade from

the time when such portion of said blade which’

is aligned with such magnet bar.is substantially.
coplanar with the bottom of said magnet bar. X

9. In a shear having a fixed blade and & mov-
able blade the cutting edge of which is non-
horizontal, a plurality of magnetic bars arranged
side by side normal to said shear blades with the
bottoms of said magnet bars in a common hori-
zental plane, and means for causing said magnet
bars in sequence from one side of the shear to the
other to descend with the blade progressively as
that portion of the movable shear blade which is
aligned with such magnet bars is coplanar with
the bottom of such magnet bar.

6. In a shear having a fixed blade and a mov-
able blade, a pair of transverse shafts disposed

. barallel to the line of cut of said shear, a plu-

rality of levers fixed to each of said shafts, a
plurality of magnet bars arranged side by side
transversely of said shear with the bottoms there-
of in a common horizontal plane the front ends of
the respective magnet bars being suspended from
the levers on one of said transverse shafts, the
rear ends of said magnet bars respectively being
suspended from the levers on the other said
transverse shaft, and means for rocking each of
said transverse shafts in order
tical position of said magnet bars. .

7. A shear according to claim 6 in which said
magnet bars are yieldably suspended from said
levers and lost motion means in connection with
the individual magnet bars and connected to the
movable shear blade whereby when the shear
blade, at a point where it is aligned with a magnet
bar is coplanar with the bottom of said magnet
bar, said magnet bar will descend with the shear,

8. A shear according to claim 6 in which the
means for rocking said transverse shafts com-
prise levers accessible from the front of the
machine.

9. A shear according to claim 6 in which the

" means for rocking said transverse shafts comprise

said means comprising a plu-.
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60

levers accessible from the front of the machine, ,

said levers being calibrated in terms of the height
of the bottom of the magnet bars above the fixed
shear blade. :

10. A shear according to claim 2 in which there
is provided a back gauge having cut-out portions
to accommodate.the magnet bars and means for

. adjusting the ‘position of said back gauge with
" respect to the

shear blades. .
11. In the combination according to claim 1, an

electric circuit including a source of electrie cur-

rent for said electromagnetic -means, a rheostat

In said circuit for adjustingthe voltage supplied

65 -

70
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to said electromagnetic means, and means for
short circuiting sald resistance.

12. ‘In the combination according to claim 1, an
electric circuit including a source of electric cur-
rent for said electromagnetic means, a rheostat
in said circuit for adjusting the voltage supplied
to said electromagnetic means, and means for

short circuiting said resistance, the means for -

short circuiting said resistance being operative in

response to the initial movement of said shear.
13. In the combination according to claim 1, an

electric circuit including a source of electric cur-

rent for said electromagnetic means, rheostat.

in said circuit for adjusting the voltage supplied
to said eiectromagnetic means, and means for
short circuiting said resistance, said circuit in-

cluding also a normaily closed switch and a nor- -

mally open switch connected in parallel with said
normally closed switch.

14. Tn the combination according to claim 1,an
electro circuit including a source of electric cur-
rent for said electromagnetic means, & rheostat
in said circuit for adjusting the voltage supplied
to said electromagnetic means, and means for
short circuiting said resistance, said circuit in-

cluding also a normally closed switch and a nor-
mally open switch connected in parallel with said
normally closed switch, said normally closed
switch arranged to be opened at the completion
of the cut and said normally open switch permit- 8
ting the maintenance of the circuit at the com-
pletion of the cut, when desirable. ]

15. In combination with a shear having blades
for cutting sheet metal, & main shaft, electro-
magnetic means for holding up the unsupported 10
portion of a sheet beyond the blades, an electric
circuit including said electro-magnetic means and
a source of electric current therefor, a rheostat
in said circuit and & switch for short circuiting
said rheostat, said circuit including also & nor- 15
mally closed switch and a normally open switch
in parallel therewith, & cam on said main shaft,
said cam arranged to close said rheostat short
circuiting switch upon initiation of movement of
the shear, and said cam arranged also to open 20
said normally closed switch upon completion of
the cut, said normally open switch permitting the
electric circuit to be maintained at the comple-
tion of the cut if desired.

: W. HAZELTON. 28



