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GB 2160461 A 1

SPECIFICATION
Shearing machine

This invention relates to a shearing machine which
is provided with upper and lower shearing blades

and can be used to cut or shear a sheet-like work-

piece such as sheet metal into a plurality of fin-

_ished sheets which are referred to as blanks.

10

15

20

25

30

35

40

45

55

60

65

As is well-known, a shearing machine is pro-
vided with a pair of upper and lower shearing
blades and is used to cut or shear a sheet-like
workpiece such as sheet metal into a plurality of
finished sheets which are referred to as blanks.
Each of the upper and lower shearing blades is
elongate and may be either straight or L-shaped, to
shear the workpiece into L-shaped pieces. The
shearing machine is also provided with means for
holding down the workpiece to be sheared and a
work-table on which the workpice to be sheared is
moved to be fed and positioned between the upper
and lower shearing blades. Furthermore, shearing
machines are commonly provided with a work-
piece clamping and positioning means for clamp-
ing and positioning the work-piece on the work-
table between the upper and lower shearing
blades. The workpiece clamping and positioning
means typically comprises a first carriage means
movable towards and away from the upper and
lower shearing blades and a second carriage
means which has a clamping means for clamping
the workpiece and is movable on the first carriage
means at right angles to the travelling direction
thereof. After a workpiece has been sheared into
as many blanks as possible in such a shearing ma-
chine, the end portion of the workpiece which is
clamped by the clamping means cannot be utilized
as blanks and is disposed of as scrap.

In shearing machines of the above described
type, it is necessary to keep the upper shearing
blade parallel to the travelling direction of the sec-
ond carriage of the workpiece clamping and posi-
tioning means so as to perform accurate shearing
operations. However, it is very difficult and time-
consuming to adjust the relative orientation of the
upper shearing blade to achieve this, because itis
necessary to adjust the mounting of the workpiece
clamping and positioning means or the upper
shearing blade in its entirety.

Another disadvantage of conventional shearing
machines is that a tremendous noise is made each
time the workpiece to be sheared is held down by
the hold-down means.

Also, it is customary for scraps produced from
workpieces during shearing operations to be han-
dled in the same manner as blanks and thus be-
come mingled with the blanks. Accordingly, it is
necessary in conventional shearing machines to
pick out scraps from the blanks after workpieces
have been sheared in shearing operations.

Shearing machines have been proposed which
are provided with scrap removing means for re-
moving scrap each time a workpiece is sheared
into blanks. However, such scrap removing means
are conventionally arranged to remove scrap at a
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position where workpieces are to be fed to be
sheared. Thus, workpieces cannot be fed to be
sheared whilst scrap is being removed with the re-
sult that a lot of idle time is necessary, even if
scrap removing means are provided.

It is an object of the present invention to enable
the provision of a shearing machine whereby the
above disadvantages may be overcome or at least
mitigated.

Accordingly, a first aspect of the invention pro-
vides a shearing machine, which comprises means
for pivotally mounting an upper blade on a ram so
as to be adjustable in position relative thereto.

Preferably, the upper blade is held on a pivotal
plate member which is pivotally held on the ram
by means of hinge means so as to be rotated for
adjustment of the position of the upper blade.

The present invention thus enables the provision
of a shearing machine in which the upper shearing
blade can be easily adjusted in position to perform
accurate shearing operations.

A second aspect of the invention provides a
shearing machine which comprises means for
holding down a workpiece and means for lowering
the hold-down means such that, in use, the hold-
down means are initially lowered at a higher speed
and then lowered at a lower speed to hold down a
workpiece.

Advantageousily, the hold-down means is ar-
ranged so as to be urged by toggle joint means to
press the workpiece down at reduced speed and
with increased force after coming into contact
therewith.

Thus, the present invention enables the provi-
sion of a shearing machine in which noise is re-
duced when the workpiece to be sheared is held
down by the hold-down means for holding the
workpiece.

A third aspect of the invention provides a shear-
ing machine comprising upper and lower blades
for shearing a sheet-like workpiece therebetween,
workpiece clamping and positioning means for
feeding and positioning a workpiece on a work-ta-
ble, means for removing scrap, and means for
transferring scrap from the workpiece clamping
and positioning means to the scrap removing
means.

The shearing machine is arranged so that scrap
is removed directly into a scrap box as soon as a
workpiece has been completely sheared into fin-
ished sheets or blanks.

The invention thus enables the provision of a
shearing machine which is provided with scrap re-
moving means whereby scrap produced from
workpieces can be easily removed without min-
gling with finished sheets or blanks, even if large,
and which can remove scrap without idle time
whilst another workpiece is being fed to be
sheared.

For a better understanding of the present inven-
tion, and to show how the same may be put into
effect, reference will now be made, by way of ex-
ample, to the accompanying drawings, in which:

Figure 1 is a front elevational view of a shearing
machine in accordance with the present invention,
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Figure 2 is a top plan view of the shearing ma-
chine of Figure 1,

Figure 3 is an enlarged sectional view taken
along the line HI-Il of Figure 2,

Figure 4 is a sectional view taken along the line
IV-IV of Figure 3,

Figure 5 is a sectional view taken along the line
V-V of Figure 4,

Figure 6 is an enlarged sectional view taken
along the line VI-VI of Figure 3,

Figure 7 corresponds to Figure 6 and shows an
alternative construction of part of the shearing ma-
chine,

Figure 8 is an enlarged sectional view taken
along the line VIII-VII of Figure 2,

Figure 9 is a sectional view taken along the line
IX-IX of Figure 8,

Figure 10 is an enlarged sectional view taken
along the line X-X of Figure 9, and

Figure 11 corresponds to Figure 9 and shows an
alternative construction of part of the shearing ma-
chine.

Referring now to Figures 1 and 2, a shearing ma-
chine 1 for shearing work-sheets W such as sheet
metals is shown as connected to a sheet loading
apparatus 3 having a pick-up means 3p on one
hand and also connected to a sheet stacking appa-
ratus 5 through a conveyor 7 on the other hand.
The arrangement is such that the shearing ma-
chine 1 is fed with the work-sheets W from the
sheet loading apparatus 3 and shears them into
finished sheets namely blanks WB, which are to be
conveyed to the sheet stacking apparatus 5 by the
conveyor 7.

As best shown in Figs. 1, 2 and 3, the shearing
machine 1 comprises a pair of C-shaped upright
plates 9 and 11 which are formed at their midway
portions with throats 9t and 11t, respectively, and
are connected with each other by an upper front
plate 13, a lower front plate 15 and a rear plate 17
to form a box-like frame. Particularly, the upright
plates 9 and 11 are disposed in parallel with each
other, and the upper and lower front plates 13 and
15 are fixed to the upper and lower portions, re-
spectively, of the forward ends of the upright
plates 9 and 11 at right angles therewith. Also, the
throats 9t and 11t of the upright plates 9 and 11
are horizontally formed on a level with each other
in such a manner as to extend in parallel with each
other and open forwardly about the top of the
lower front plate 15 so that a work-sheet W can be
horizontally inserted and moved therein to be
sheared.

Referring to Figs. 3 and 4 in addition to Figs. 1
and 2, the shearing machine 1 is provided with a
ram 19 carrying an elongated upper front blade 21
and an elongated upper side blade 23, and it is
also provided with an elongated lower front blade
25 and an elongated lower side blade 27. As will
be described in detail hereinafter, the ram 19 is so
disposed as to be moved up and down between
the upright plates 9 and 11 behind the front upper
plate 13 in a conventional manner to move the up-
per front and side blades 21 and 23 up and down.
The upper front blade 21 is detachably fixed to the
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forward bottom end of the ram 19 in parallel with
the upper front plate 13 and the upper side blade
23 is detachably fixed to the side of the ram 19 in
parallel with the upright plate 9, as will be de-
scribed in great detail. More specifically, the upper
front and side blades 21 and 23 are fixed to the
ram 19 in such a manner to be integrally con-
nected with each other at a right angle to work as
a single L-shaped blade. On the other hand, the
lower front blade 25 is detachably and horizontally
fixed to the top of the lower front plate 15 and the
lower side blade 27 is detachably and horizontally
fixed to the throat 9t of the upright plate 9 on a
level with the lower front blade 25. In the same
manner as the upper front and side blades 21 and
23, the lower front and side blades 25 and 27 are
integrally connected with each other so as to work
as a single L-shaped blade. Thus, when the ram 19
is lowered, the upper front and side blades 21 and
23 will be brought by the ram 19 integrally simul-
taneously into engagement with the lower front
and side blades 25 and 27 to cooperate therewith
to shear a work-sheet W which is to be placed on
the lower front and side blades 25 and 27.

In this connection, it is to be noted that the pres-
ent invention is not limited in application to the
shearing machine having the upper and lower side
blades 23 and 27 in addition to the upper and
lower front blades 21 and 25. It should be under-
stood that the present invention is applicable also
to a shearing which is provided with a single upper
blade and a single lower blade.

As shown in Figs. 1 and 2 and also in Figs. 8, 9
and 11, the shearing machine 1 is provided with a
fixed work- table 29 and a swingable work-table 31
on which the work- sheet W to be sheared is
placed to be fed into between the upper front and
side blades 21 and 23 and the lower front and side
blades 25 and 27 into the throats 9t and 11t of the
upright plates 9 and 11. The work-table 29 can be
designed to cover the area of the swingable work-
table 31, but the swingable work-table 31 is pro-
vided in such a manner as to be downwardly
swingable for one of the purposes of the present
invention, as will be described in great detail here-
inafter. The fixed and swingable work-tables 29
and 31 are provided at their top surfaces with a
plurality of ball sliders 33 so that the work-sheet W
can be slid thereon. Also, the fixed and swingable
work-tables 29 and 31 are so disposed that the
tops of the ball sliders 33 are on a level with the
tops of the lower front and side blades 25 and 27.
Thus, the work-sheet W can be slid on the fixed
and swingable work-table 29 and 31 to be fed and
positioned between the upper front and side
blades 21 and 23 and the lower front and slide
blades 25 and 27 in the throats 9t and 11t of the
upright plates 9 and 11.

In order to feed and position the work-sheet W
to be sheared, the fixed work-table 29 is provided
with a first carriage 35 horizontally movable and a
second carriage 37 slidably mounted on the first
carriage 35 and having a plurality of clamping
means 39 to carry the work-sheet W. The first car-
riage 35 is so arranged as to be horizontally moved
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on the fixed work-table 29 toward and away from
the lower front and side blades 25 and 27 by a mo-
tor 41 to. carry the second carriage 37. Also, the
second carriage 37 is so arranged as to be horizon-
tally moved on the first carriage 35 rightward and
leftward by a motor 43 to carry the clamping
means 39 holding the work-sheet W to be sheared.
Thus, the work-sheet W is loaded from the sheet
loading apparatus 3 by the pick-up means 3p and
is gripped by the clamping means 38, and it is fed
onto the lower front and side blades 25 and 27 by
the first and second carriages 35 and 37. Also, it
will be understood that the work-sheet W placed
on the work-table 31 and held by the clamping
means 39 can be fed and positioned anywhere
onto the lower front and side blades 25 and 27 by
moving the first and second carriages 35 and 37.

in the above described arrangement, the work-
sheet W can be sheared when it has been posi-
tioned onto the lower front and side blades 25 and
27 by the first and second carriages 35 and 37 and
the ram 19 is lowered to enabie the upper front
and side blades 21 and 23 to cooperate with the
lower front and side blades 25 and 27. The work-
sheet W will be sheared, of course, into a L-shaped
configuration in each shearing cycle to produce a
square finished sheet or blank, when it is posi-
tioned on both of the lower front and side blades
25 and 27. However, the work-sheet W can be
straightly sheared when positioned either of the
lower front and side blades 25 and 27, and mostly
the work-sheet W is sheared straightly by the up-
per and lower front blades 21 and 25 which are
longer than the upper and lower side blades 23
and 27, respectively. As will be readily understood,
the finished sheet or blanks WB which are sheared
from the work-sheet W will be dropped into behind
the lower front and side blades 25 and 27, and
they are brought away in a manner as will be de-
scribed immediately hereinafter. Also, the end por-
tion of the work-sheet W which is gripped by the
clamping means 39 is removed as a scrap accord-
ing to the present invention as will be described in
great detail hereinafter.

As is also shown in Figs. 1 and 2, the shearing
machine 1 is provided with a conveying means 45
to bring out the finished sheets or blanks WB
which are sheared from the work-sheet W by the
upper front and side blades 21 and 23 and the
lower front and side blades 25 and 27. The convey-
ing means 45, which is shown as a belt conveyor,
is disposed behind the lower front and side blades
25 and 27 to project out of the shearing machine 1,
and it is connected to the conveyor 7 which is fur-
ther connected to the stacking apparatus 5. Thus,
the blanks WB sheared from the work-sheet W are
received and brought out by the conveying means
45 to the conveyof 7, and then they are conveyed
to the stacking apparatus 5 by means of the con-
veyor 7. )

As shown in Figs. 2 and 8, there is provided a
scrap box 47 behind the swingable work-table 31
and outside the upright plate 9 to receive scraps
which will be produced from work-sheets W during
shearing operations. As has been described a little
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hereinbefore, the end portion of the work-sheet W
which is gripped by the clamping means 39 of the
second carriage 37 cannot be utilized as a blank
and is disposed of as a scrap WS after the work-
sheet W has been sheared into as many blanks as
possible. The scrap box 47, which is shown in Fig.
4 as a movable cart, is provided outside the up-
right plate 9 in close proximity to the swingable
work- table 31 so that the scraps can be dropped
thereinto from the top surface of the work-table 31.

Referring again to Figs. 3, 4 and 5, the ram 19
carrying the upper front and side blades 21 and 23
comprises a pair of upstanding plates 49 and 51, a
front plate 53 connecting the forward ends of the
upstanding plates 49 and 51 and a bottom plate 55
connecting the substantial lower ends of the up-
standing plates 49 and 51. More particularly, the
upstanding plates 49 and 51 are in parallel with
each other and are disposed between the upright
plates 9 and 11 in parallel therewith. Also, the front
plate 53 is fixed to the front ends of the upstanding
plates 49 and 57 in parallel therewith in an up-
standing manner, and the bottom plate 55 is lat-
erally fixed to the lower ends of the upstanding
plates 49 and 51 and the front plate 53. Further-
more, the ram 19 is reinforced by a channel-like
member 57 and a rib member 59 which are both
horizontally fixed between the upstanding plates
49 and 51. In the preferred embodiment, the ram
19 is pivotally held on a pivot means 61 such as a
shaft held between the upright plate 9 and 11 in
such a manner as to be swung up and down, al-
though it can be so arranged as to be vertically
moved along vertical guide means. Also, in order
to enable the ram 19 to swing up and down about
the pivot means 61, a shaft 63 is horizontally fixed
between the upstanding plates 49 and 51 and is
connected by a pair of connecting rods 65 to an
eccentric shaft 67 which is driven in a conventional
manner. Thus, when the eccentric shaft 67 is dri-
ven, the ram 19 will be swung about the pivot
means 57 to move the upper front and side blades
21 and 23 up and down toward and away from the
lower front and side blades 25 and 27.

Referring further to Figs. 3, 4 and 5, the upper
front and side blades 21 and 23 are adjustably held
on the ram 19 so that they can be adjusted to keep
in parallel with X and Y axes, respectively, of the
shearing machine 1 namely the travelling lines of
the second and first carriages 37 and 35, respec-
tively. For this purpose, the upper front and side
blades 21 and 23 are held by a pivotal plate mem-
ber 69 on the ram 19 by means of elongated blade
holding means 71 and 73, respectively. The pivotal
plate member 69 is rectangular in shape, and it is
pivotally disposed on the underside of the bottom
plate 55 in such a manner as to be rotated a little
about a pivot pin 75 which is provided near the
left- hand front corner of the bottom plate 55 of the
ram 19. The blade holding means 71 and 73, on
which the upper front and side blades 21 and 23,
respectively, are detachably fixed, are fixed to the
front and left-hand ends, respectively, of the piv-
otal plate member 69 at right angles to each other.

In order to adjust the position of the upper front
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and side blades 21 and 23, a screw holding mem-
ber 77 is fixed on the top surface of the pivotal

_plate meber 69 near the right-hand rear corner

thereof and-a pair of adjusting screws 79 and 81
having nuts 79n and 81n are provided on the
screw holding member 77: The serew holding
member 77 is disposed to upwardly project -

" through a hole 55h which is formed through the

10

15

bottom plate 55 of the ram 19, and a pair of stop
members 23 and 85 are provided in the hole 55h to
receive and stop the adjusting screws 79 and 81,
respectively. The arrangement is such that the ad-
justing screws 79 and 81 are threaded in the screw

"holding member 77 into engagement with the stop
‘members 83 and 85 in directions opposite to each

other to adjust the position of the upper front and
side blade 2T and 23 and fix the pivotal plate

* member 69,
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In the preferred embodiment, a plurality of slide
members 87 and 89 are fixed in pairs to the under-
side of the bottom plate 55 of the.-ram 19 and the
top surface of the pivotal plate member 69, respec-
tively, in @ manner such that each pair of slide
members 87 and 89 are in substantial vertical
alignment with each other. In order to adjustably

fix the pivotal plate member 69 to the bottom plate

55 of the ram 19, a plurality of bolts 91 are pro-
vided through the bottom plate 55, the pivotal -
plate member 69 and the slide member 87 through
holes which are formed therethrough and are
larger in diameter than the bolts 91.

In the above described arrangement, the position
_of the upper front and side blades 21 and 23 can
‘be adjusted by rotating the pivotal plate member

69 about the pivot pin 75 so that they may be-in.

" parallel With' the X and Y axes, respectively, of the

shearing machine 1. More particularly, the position
of the upper and front and side blades 21 and 23
can be adjusted when the adjusting bolts'79 and
81 are rotated after the bolts 91 have been loos-
ened. lt-will be understood that the pivotal plate .
member 69 can be rotated in spite of the bolts. 91
to adjust the position of the upper front and side
blades 21 and 23 since the bolts 91 are-disposed in
the holes which are formed larger in-diameter than
the bolts 91 through the bottom plate 55 of the
ram 19 and the pivotal plate member 69 and the
slide:-members 87 and 89.

Referring to Figs. 3 and 6, a plurality of hold-
down means-93 are provided at the backsides of
the front plate 13 and the upright plate 9 to hold

- down the work-sheet W to be sheared onto the
“fixed work-table 29 or the lower front and side

 blades 25 and 27. Each of the hold-down means 93
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comprises a pair of elongated hold-down members
95 and- 95" which are provided at their lower ends
with hold-down pads 97 and 97" to hold down the
work-sheet W to be sheared. The hold-down mem-

bers 95 and 95" are vertically slidably held in paral-

le! with each other by a guide bracket 99 which is-
fixed to the backside of the front plate 13 and the
upright plate 9. The hold- down members 85 and
95’ are pivotally connected at their top ends to first
links 101 and 101’, respectively, by pins 103 and
103', respectively. Also, the first links 101 and 107’
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are pivotally connected to second links 105 and
105', respectively, by pins 107 and 107, respec-
tively. The second links 105 and 105" are pivotally
secured to the front plate 13 or the upright plate 9
by pins 109 and 109, respectively, located just
above the pins 103 and 103’, respectively. Thus,
the arrangement is such that the hold-down mem-
bers 95 and 95’ will be simultaneously downwardly
urged by the first links 101 and 101’ to hold down
the work-sheet W when the first links 101 and 101’
and the second links 105 and 105" are stretched
more or less straightly. .

The hold-down members 95 and 95" are so ar-
ranged as to be originally driven by a hydraulic or
pneumatic motor or cylinder 111 which has a pis-
ton 113 having a piston rod 115 and dividing the
interior of the cylinder 111 into first and second
chambers 111fc and 111sc. The cylinder 111 is pro-

.vided at its end opposite to the piston rod 115 with

a link 117 which is pivotally connected to the pin
107" and the piston rod 115 is pivotally connected
to the pin 107. Thus, when the first chamber 111fc

- of the cylinder 111 is supplied with the hydraulic or

pneumatic fluid, the piston rod 115 and the link
117 will pull the pins 107 and 107’, respectively, to
enable the links 101 and 101’, respectively, to
downwardly urge the hold-down members 95 and
95", respectively. Also, when the second chamber
111sc of the cylinder 111 is supplied with the hy-
draulic or-pneumatic fluid, the piston rod 115 and
the link 117 will push the pins 107 and 107, re-
spectively, to raise the hold-down members 95.and
95', respectively.

In the above described arrangement, the piston
rod 115 of the cylinder 111 and the first link 101
and the second link 105 will function as a toggle
mechanism, and the link 117 of the cylinder 111
and the first link 101" and the second link 105" will
also act as a toggle mechanism. Thus, the-hold-
down members 95 and 95’, when urged down-
wardly by the cylinder 111 through the first links
101 and 101, will be lowered initially at a higher
speed and then at a lower speed but with an in-
creased force to hold down the work-sheet W fo be
sheared. Accordingly, it will be understoad that the
hold-down members 95 and 95’ can hold down.the
work-sheet W to be sheared with less noises and
with an increased force.

Referring to Fig. 7, there is shown another em-
bodiment of the hold-down means 93 in which a
plurality of hold- down members 95 are mechani-
cally driven by an eccentric shaft 119 through a
connecting rod 121. In the more or less same man-
ner as the embodiment shown in Fig. 6, each of

_ the hold-down members 95 having a hold-down

pad 97 is vertically slidably disposed in a guide

" bracket 99 and is connected by a pin 103 to a first

125

130

link 101 which is connected by a pin 107 to a sec-
ond tink 105 pivotally secured to a pin 109. The
connecting rod 121 driven by the eccentric shaft
118 is pivotally connected to the pins 107 so that it
will constitute toggle mechanisms with the first
and second links 101 and 105. Thus, when the con-
necting rod 121 is moved to pull the pins 107 to
stretch the first and second links 101 and. 105, the-
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hold-down members 95 will be downwardly urged
to hold down the work-sheet W to be sheared ini-

tially at a higher speed and then at a lower speed

but with an increased force.

Referring to Fig. 8 and 9, the swingable work-ta-
ble 31 is pivotally held by a pair of pins 123 and
125 so that it may be swung down from the hori-
zontal level to enable the scraps WS produced
from the work-sheet W to slide down therefrom
into the scrap box 47. As will be seen hereinafter,
the swingable work-table 31 is so disposed that its
front end is substantially in alignment with the
rearmost travelling limits of the clamping means
39 of the second carriage 35. The pins 123 and 125
on which the swingable work-table 31 is pivotally
held are horizontally held on brackets 127 and 128,
respectively, which are fixed to posts 131 and 133,
respectively, and are connected with each other by
a horizontal beam member 135. The posts 131 and
133 are connected with each other by an upper
horizontal beam member 137 and a lower horizon-
tal beam member 139, and there is provided an-
other post 141 in the middle between the posts 131
and 133 in such a manner as to connect the upper
and lower beam members 137 and 139: The swing-
able work-table 31 is so arranged as to be swung
about the pins 123 and 125 by a hydraulic or pneu-
matic motor or eylinder 143 which has a piston rod
145 pivotally connected to the swingable work-ta-
ble 31 and is pivotally connected to a portion of
the beam member 139 by a pin 147. Thus, when
the swingable work-table 31 is swung down about
the pins 123 and 125 by the cylinder 143, the
scraps WS which have been brought onto the
swingable work-table 31 will be slid down into the

- scrap box 47.

Referring to Figs. 8, 9 and 10, a carrier means
149 is provided between the swingable work-table
31 and the fixed table 29 to receive the scraps WS
from the clamping means 39 of the second car-
riage 37 and carry them onto the swingable work-
table 31. The carrier means 149 is provided with a
lower fixed jaw 151 and an upper movable jaw 153
to grip there between the scraps WS and carry
them onto the swingable work-table 31. The mova-
ble jaw 153 is integrally fixed to a slidable member
155 which is provided at its lower end. with a cam
follower 157, and it is kept downwardly biased
onto the fixed jaw 151 by a spring 159 to grip the
scraps WS in cooperation therewith. The carrier
means 149 is horizontally slidably mounted on a
guide rail 161 which is horizontally spanned in par-
allel with the front end of the swingable work- ta-
ble 31 in such a manner to be always located in
alignment with the rearmost travelling limits of the
clamping means 39 of the second-carriage 37. The
guide rail 161 is horizontally spanned in parallel
with the front end of the swingable work-table 31
between the bracket 127 and another bracket 163
fixed onto the beam member 137 so that the car-
rier means 149 may be located in alignment with
the rearmost travelling limits of the clamping
means 39. Also, the carrier means 149 is so ar-
ranged that the movable jaw 153 will open rear-
ward in the same direction as the clamping means
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39 so as to grip the forward end of the scrap WS
which is held by the clamping means 39 at their
rearmost travelling limits. Although the carrier
means 149 is shown in Fig. 9 as located at the
right-hand end of the guide rail 161, it is positioned
at the left-hand end thereof while the work-sheet
W is being sheared. Thus, the carrier means 149 is
moved on the guide rail 161 rightward from the
left-hand end thereof to grip the scrap WS which is
held by the clamping means 39 and then it is re-
turned on the guide rail 161 to bring the scrap WS
onto the swingable work-table 31.

As shown in Figs. 9 and 10, a cam 165 is pro-
vided on the beam member 137 just beneath the
right-hand end of the guide rail 161 so that the
cam follower 157 of the carrier means 149 will be
brought into contact therewith. The cam 165 is
formed with a first cam surface 165fs and a second
cam surface 165ss on which the cam follower 157
can roll to move the movable jaw 153 of the carrier
means 149 into and out. contact with the fixed jaw
151 when the carrier means 149 is moved on the
guide rail 161. The cam 165 is pivotally connected
to a block member 167 by a plurality of parallel
links 169 and 171 in a manner such that it can be
swung right and left to rise and lower. Also, the
cam 165 is kept biased by a pring 173 rightward to
a stop plate 175 fixed to the block member 167 so
that it will be normally kept raised in contact with
the stop plate 175. Thus, when the carrier means
149 is moved on the guide rail 137, the cam fol-
lower 157 will roll on the cam 165 from the first
cam surface 165fs to-the second cam surface 165ss
to initially raise the movable jaw 153 and then
lower it to grip the blank WS held by the clamping
means 39 of the second carriage 37. Also, when
the carrier means 149 is moved on the guide rail
161 leftward from the right-hand thereof, the cam
fotlower 157 will push and lower the cam 165
against the spring 173 without raising the movable
jaw 153 to enable the fixed and movable jaws 151
and 153 to keep gripping the scraps WS.

As shown in Fig. 9, another cam 177 is provided
on the bracket 127 so that the cam follower 157 of
the carrier means 149 can be brought into contact
therewith. The cam 177 is also formed with a first
cam surface 177fs and a second cam surface 177ss
on which the cam follower 157 can roll to move
the movable jaw 153 of the carrier means 149 out
of and into contact with the fixed jaw 151. Thus,
when the carrier means 149 is moved leftward on
the guide rail 161 from the right-hand end thereof
with the blank WS gripped by the fixed and mova-
ble jaws 151 and 153, the cam follower 157 will ini-
tially raise the movable jaw 153 to release the
scraps WS onto the swingable work-table 31 and
then it will again lower the movable jaw 153.

As is also shown in Fig. 9, in order to move the
carrier means 149 on the guide rail 161, a hydraulic
or pneumatic motor or cylinder 179 having a pis-
ton rod 181 is pivotally mounted on the beam
member 137 by a pin 183 of a bracket 185. The pis-
ton rod 181 of the cylinder 179 is pivotally con-
nected by a pin 187 to a link 189 which is pivotally
connected to the beam member 139 by a pin 191
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and also to another link 193 which is pivotally con-
nected to the carrier means 149 by a pin 195. Thus,
the carrier means 149 can be moved on the guide
rail 161 by the cyhnder 179 by means of the links

189 and 193.

_In the above described arljangement, the clamp-
ing means 39 holding the scrap WS is initially
brought leftward by the second carriage 37 as

" soon as the work-sheet W has been sheared into
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25

as many blanks WB as possible. Then, the carrier
means 149 which has-been located on the left-
hand end of the guide rail 161 will be moved right-
ward on the guide rail 161 by the cylinder by.
means of the links 189 and 193. When the cam fol-.
lower 157 of the carrier means 149 is rolling on the
first cam surfacé 166fs of the cam 165, the mova-
ble jaw 153 of the carrier means 143 will be raised
away from the fixed jaw 151 to grip the scrap WS -
held by the clamping means 39. When the cam fol-
lower 157 is rolling down on the second cam sur--
face 165ss of the cam 165, the movable jaw 153
will be lowered to cooperate with the fixed jaw 151
to grip the scrap WS held by the clamping means
39. After the scrap WS has been gripped by the
fixed and movable jaws 151 and 153 and released

from the clamping means 39, the carrier means

149 will lower the cam 165 by means of its cam

- follower 157 against the spring 173 and will be

30

35

- 40

45

moved on the guide rail 167 leftward. When the
cam follower 157 is rolling on the second cam sur-
face 177ss of the cam 177 at the left-hand end of
the guide rail 161, the movable jaw 153 of the car--
rier means 149 will be again raised to release the
scrap WS onto the swingable work-table 31 and it
will be lowered again. After the scrap WS has been
brotight onto the swingable work-table 31, the cyl-

inder 143 will swing down the swingable work- ta-

ble 31 to enable the scrap WS to slide down into
the scrap box 47. .

Referring o Fig. 11 showing another embodi- -
ment, the guide rail 161 for the carrier means 149
and the cams 165 and 177, which are shown in

Figs. 8, 9 and 10, can be mounted on a channel-like

holding member 197 to enable the carrier means
149 to sink from-the top level of the fixed and.

- swingable work-tables 29 and 31. The carrier

50

means 149, the guide rail 161 and the cams 165
and 177 are disposed in the channel-like holding
member 197 in the more or less same manner as
the first embodiment shown in Figs. 8, 9 and 10. |
The channel-like holding member 197 is pivotally

- held by a pin 199 on a-bracket 201 mounted on the
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beam member 137 in a manner such that the guide

rail 161 and the carrier means 149 can be located -

in the same manner as the first embodiment. The
arrangement is such that the channel-like holding
member 197 is moved around the pin 199 to keep
the carrier means 149 lowered from the top level

of the fixed and swingable work-tables 29 and 31

and raise it when the scrap WS is to be carried

“onto the swingable work-table 31. Also, in order to

move the channel-like holding member 197, there
is provided a hydraulic or pneumatic motor or cyl-

‘inder 203 which has a piston rod 205 pivotally con-

nected to channel-like holding member 197 by a
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pin-207 and is pivotally connected to a portion of
the post 131 by a pin 209. Thus, it will be under-
stood that the carrier means 149 will not be any
hindrance even when a large work-sheet W is
being sheared, since it'is kept lowered from the
top level of the fixed and swingable work-tables 28

- and 31.

Referring again to Fig. 11, a guide roller 211 is
provided on a portion of the beam member 135 to
guide the forward end of the scraps WS which is
being pulled by the carrier means 149. The guide
roller 211 is so arranged as to be axially vertically
movable and be normalily kept lowered from the
top level of the fixed and swingable work-tables 29
and 31. The guide roller 211 is kept upwardly
biased by a spring 213, but it is normally kept
downwardly pulled by a chain or string 215 against

_the spring 213 to be kept lowered from the top

level of the fixed and movable work-tables 29 and
31. The chain or string 215 is wound around a pul-
ley 217 which is freely rotatably mounted on the
beam member 137, and it is connected to the link
189. The arrangement is such that the chain or
string 215 will be tight to keep the guide roller 211
pulled downwardly from the top level of the fixed
and movable work-tables 29 and 31, when the car-
rier means 149 is located on the left-hand and of
the guide rail 161. Thus, when the carrier means
149 is at rest at the left-hand end of the guide rail
161, the guide roller 211 will be kept lowered from

“the top level of the fixed and movable work-tables

29 and 31 by the chain or string 215 to be out of

-the way of the wark-sheet W. However, when the

catrier means 149 js going rightward on the guide
rail 167 to grip the scraps WS, the guide roller 211
will be raised by the spring 213 to project out of
the top level of the fixed and movable work-tables
29 and 31, since the chain or string 215 will be-
come loose.

CLAIMS

1. _ A shearing machine, which comprises means

for pivotally mounting an upper blade on a ram so

as to be adjustable in position relative thereto.

2. A shearing machine according to Claim 1,
wherein the means for pivotally mounting an up-
per blade comprises a blade holder Wthh is plvot-
ally disposed on the ram.

3. A shearing machine according to Claim 1 or
2, wherein the means for pivotally mounting an
upper blade comprises a plate member which is
pivotally dlsposed on the ram.

4, A shearing machine according to Claim 1, 2
or 3, wherein the means for pivotally mounting an
upper blade comprises a pivot pin.

5. A shearing machine according to any one of

-- the preceding claims, wherein the upper blade is L-
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shaped and a pivot point of the upper blade rela-
tive to the ram is located at or near the intersection
of the arms of the L.

6. A shearing machine which comprises means
for holding down a workpiece and means for low-
ering the hold-down means such that, in use, the

‘hold-down means are initially lowered at a higher
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speed and then lowered at a lower speed to hold
down a workpiece.

7. A shearing machine according to Claim 6,
wherein the hold-down means comprises a plural-
ity of means for holding down a workpiece which
are vertically slidably disposed in guide means.

8. A shearing machine according to Claim 6 or
7, wherein the hold-down means is driven by
means of a toggle mechanism.

9. A shearing machine wherein a pair of toggle
mechanisms are driven by a hydraulic or pneu-
matic motor disposed therebetween.

10. A shearing machine comprising upper and
lower blades for shearing a sheet-like workpiece
therebetween, workpiece clamping and positioning
means for feeding and positioning a workpiece on
a work-table, means for removing scrap, and
means for transferring scrap from the workpiece
clamping and positioning means to the scrap re-
moving means.

11. A shearing machine according to Claim 10,
wherein the workpiece clamping and positioning
means is movable along first and second mutually
perpendicular axes. '

12. A shearing machine according to- Claim 10
or 11, wherein the scrap removing means com-
prises a swingable support means connected to
the work-table.

13. A shearing machine according to any one of
Claims 10 to 12, wherein the transfer means is
movabie along a first guide means and is arranged
to grip and release scrap near the ends of the
guide means.

14. A shearing machine according to Claim 13,
wherein, in use, scrap is gripped and released near
the ends of the first guide means by means of cam
means.

15. A shearing machine according to Claim 14,
wherein first guide means and the cam means are
mounted on means which are vertically movable to
enable the transfer means to extend above or be-
low the top of the work-table.

16. A shearing machine according to Claim 15,
wherein the vertically movable means is pivotally
held by a pin to swing the transfer means.

17.- A shearing machine according to any one of
Claims 10 to 16, further comprising a second guide
means which is vertically movably disposed to ex-
tend above or below the top of the work-table, the
second guide means being connected to the trans-
fer means.

18. A shearing machine in which a guide
means is vertically movably disposed to extend
above or below the level of a fixed and a swinga-
ble work-table.

19. A shearing machine according to Claim 18,
wherein the guide means is connected to means
for transferring scrap from the fixed to the swinga-
ble work-table.

20. A shearing machine having the features of
any one of Claims 1 to 6 and/or any one of Claims
6 to 8 and/or Claim 9 and/or any one of Claims 10
to 17 and/or Claim 18 or 19.

21. A shearing machine, substantially as her-
einbefore described with reference to, and as
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shown in, Figures 1to 5, 6 or 7, 8, 10, and 8 or 11
of the accompanying drawings.

22. A method of shearing a workpiece, which
comprises using a shearing machine in accordance
with any one of the preceding claims.

23. Any novel feature or combination of fea-
tures described herein.
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