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@ Conveying and stacking apparatus for sheets. .

@ The known converying and stacking apparatus
for sheet bodies of the type that the apparatus
includes a conveyor for continuously conveying
sheet bodies and a stacking table on which sheet
bodies ejected from an end of the conveyor on the
downstream side in the conveying direction are
stacked, and the sheet bodies are separated at ev-
ery predetermined number of sheets and then con-
veyed and stacked, is improved in that at least one
™ suction pad is disposed at an inlet portion of the
<conveyor and adapted to selectively suck and stop
IWthe sheet body, and a plate is disposed on the
O downstream side of the suction pad so as to be
freely projected into and retracted from a conveying
O route of the sheet bodies.
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CONVEYING AND STACKING APPARATUS FOR SHEET BODIES

BACKGROUND OF THE INVENTION:

Field of the Invention:

The present invention relates to a conveying
and stacking apparatus for sheet bodies in which
sheet bodies such as corrugated cardboard sheets
or the like are conveyed and stacked on a stacking
table in a laminated state.

Description of the Prior Art:

At {irst, a conveying and stacking apparatus for
corrugated cardboard sheets in the prior art will be
described with reference to Fig. 4, in which Fig. 4(1)
shows the entire construction of the same convey-
ing and stacking system and Fig. 4 (i) shows a
portion A in Fig. 4(I) in an enlarged scale. In Figs.
4(1) and 4(l1), reference numeral (1) designates a
corrugaied cardboard sheet, numeral (2) desig-
nates a stacking table, numeral (3) designates a
feed roll, numeral (14) designates a press roll,
numeral (15) designates a first conveyor, numeral
(16) designates a second conveyor, numeral (12)
designate a conveying surface of the respective
conveyors (15) and (16), numeral (17) designates a
{imit switch, numeral (18) designates an intermedi-
ate stopper disposed between the first conveyor
{15) and the second conveyor (16). After a web of
corrugated cardboard has been cut into a plurality
of pieces in the conveying direction, the respective
pieces are cut intc a predetermined length in the
widthwise direction by means of a cut-off and thus
formed into corrugated cardboard sheets (1), and
this corrugated cardboard sheet (1) is conveyed via
an outlet side conveyor of the cut-off and enters
the feed roll section (3), where it is pinched by the
press roll (14) and forcibly ejected onto the first
conveyor (15). The first conveyor (15) is operated
at a lower speed than the circumferential speed of
the above-mentioned feed roll (3) and press roll
{14), hence the corrugated cardboard sheets (1)
gjected onto the first conveyor (15) are subjected
to "shingling" (operation of stacking in a roof tile
form), then they are ejected one by one onto the
stacking iable (2) via the second conveyor (186),
and they are stacked on the stacking table (2) in a
laminated state. At this moment, an upper surface
level of the corrugated cardboard sheets (1)
stacked in a laminated state on the stacking table
(2) is detected by means of a photo-electric tube or
the like, the detection signal obtained at that time is
sent to an elevator driving device for the stacking
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table (2), so that the same elevator driving device
would lower the stacking table (2) in accordance
with the stacked amount, and thereby a level dif-
ference (5) between the ejecting end of the second
conveyor (16) and the upper surface of the cor-
rugated cardboard sheets (1) stacked in a lami-
nated state on the stacking table (2) is maintained
nearly constant. When the corrugated cardboard
sheets (1) have be stacked on the stacking table
(2) by a predetermined amount, the limit switch
(17) operates, and thereby the stacking table (2) is
lowered. In addition, the second conveyor (16)
stops, and ihe stacked corrugated cardboard
sheets are delivered jointly with the stacking table
(2) from the stacking position to the next step of
the process. Also, at this moment, a conveying
speed of the first conveyor (15) is switched to a
low speed, a new stacking table (2) is brought to
the above-mentioned stacking position and set
there, and after an initial condition has been set,
the second conveyor (16) is started and the cor-
rugated cardboard sheets (1) held in a standby
state would begin to be fed to the new stacking
table (2). Upon this recommencement of feeding
the second conveyor (16) is operated at a some-
what higher speed, so that the corrugated card-
board sheets (1) which are stagnating during the
resetting of the stacking table (2) are quickly eject-
ed onto the stacking table (2). Also, when these
stagnating corrugated cardboard sheets (1) have
been eliminated, the second conveyor (16) returns
to a normal speed.

in the above-mentioned conveying and stack-
ing system for corrugated cardboard system, upon
order change it is necessary to separate new and
old corrugated cardboard sheets from each other.
in the following, description will be made on this
point. In a manufacturing process, a new corru-
gated cardboard web fed after the set values at
various portions were changed is transformed into
new corrugated cardboard sheets (1a) through a
cutting step similarly to the old corrugated card-
board web, the same corrugated cardboard sheets
enter the feed roll (3) section via the conveyor on
the outlet side of the cut-off, where the sheets are
pinched by cooperation between the feed roll (3)
and the press roll (14), then they are forcibly eject-
ed onto the first conveyor (15) and subjected to
shingling on the old corrugated cardboard sheets
(1b) (see Fig. 4 (Il)). These new corrugated card-
board sheets (1a) are detected by well-known
means at the feed roll (3) section, and as shown in
Fig. 4(ll) they are separated from the old cor-
rugated cardboard sheets (1b) by the stopper (18)
being actuated upwards in synchronism with the
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timing of transfer from the first conveyor (15) to the
second conveyor (16).

In the above-described conveying and stacking
apparatus for corrugated cardboard sheets in the
prior art, while provision is made such that the old
corrugated cardboard sheets (1b) subjected to
shingling and the new corrugated cardboard sheets
(1a) likewise subjected to shingling are separated
from each other by raising the stopper (18) pro-
vided between the first conveyor (15) and the sec-
ond conveyor (16) as shown in Figs. 4(l) and 4(ll),
the new and old corrugated cardboard sheets (1a)
and (1b) cannot be surely separated from each
other only by raising the stopper (18), but the old
corrugated cardboard sheet (1b) in the rearmost
position may possibly mix in the new corrugated
cardboard sheets (1a) in the foremost portion as
shown in Fig. 5(1), or the new corrugated cardboard
sheet (1a) in the foremost position may possibly
mix in the old corrugated cardboard sheets (1b) in
the rearmost portion as shown in Fig. 5(il), hence
an assorting work for removing this mixed cor-
rugated cardboard sheet in the next step is neces-
sitated, and this lowered a working efficiency and
became an obstacle in automation and energy sav-
ing of production.

SUMMARY OF THE INVENTION:

It is therefore one object of the present inven-
tion to provide a conveying and stacking apparatus
for sheet bodies which can dispense with an as-
sorting work for mixed sheet bodies which was
necessitated in the next step of the process in the
prior art.

According to one feature of the present inven-
tion, ther is provided a novei conveying and stack-
ing apparatus for sheet bodies having a conveying
device for continuously conveying sheet bodies
and a stacking table on which sheet bodies ejected
from an end of the conveying device on the down-
stream side in the conveying direction are stacked,
the sheet bodies being separated at every pre-
determined number of sheets and then conveyed
and stacked, which apparatus includes at least one
suction pad disposed at an inlet portion of the
conveying device and adapted to selectively suck
and stop the sheet body, and a plate disposed on
the downstream side of the suction pad so as to be
projected into and retracted from a conveying route
of the sheet bodies.

Since the conveying and stacking apparatus
according to the present invention is constructed
as described above, when the foremost one of the
new sheet bodies has been fed as shingled on the
rearmost one of the old sheet bodies, the suction
pad or pads are actuated to suck the foremost one
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of the new sheet bodies, and thereby the foremost
one of the new sheet bodies can be separated
from the rearmost one of the old sheet bodies.

In addition, the plate disposed on the down-
stream side of the suction pad projects into the
conveying route to stop the succeeding sheet bod-
ies when the old sheet bodies have passed over
the plate and thereby assures separation between
the foremost one of the new shest bodies and the
rearmost one of the old sheet bodies.

The above-mentioned and other objects, fea-
tures and advantages of the present invention will
become more apparent by reference to the follow-
ing description of one preferred embodiment of the
invention taken in conjunction with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

in the accompanying drawings:

Fig. 1 is a schematic side view showing one
preferred embodiment of the conveying and stack-
ing apparatus for sheet bodies according to the
present invention;

Fig. 2(!) is a system diagram showing a
suction system for the respective suction pads;

Fig. 2(Il) is a schematic plan view showing
an arrangement of the respective suction pads;

Fig. 2(lll) is a partial side view illustrating a,
suction effect of the suction pad,

Fig. 3 is a schematic side view showing an
operation of a separating bar;

Fig. 4(l) is a schematic side view showing a
conveying and stacking apparatus for sheet bodies
in the prior art;

Fig. 4(ll) is a partial side view of the same
apparatus in the prior art showing a separating
effect of a stopper provided in the system; and

Figs. 5(I) and 5(11) are schematic views illus-
trating a problem involved in the stopper in the
known system.

DESCRIPTION OF THE PREFERRED EMBODI-
MENT:

Now one preferred embodiment of the convey-
ing and stacking system for sheet bodies according
to the present invention will be described in greater
detail with reference to Figs. 1 to 3. In these
figures, reference numeral (1) designates corru-
gated cardboard sheets, numeral (1a) designates
new corrugated cardboard sheets, numeral (1b)
designates old cardboard sheets, numeral (2) des-
ignates a stacking table, numeral (3) designates a
feed roll, numeral (4) designates a sucking device,
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numeral (5) designates a bracket for the same
sucking device (4) and this bracket (5) is adapted
o be raised and lowered in the direction of arrows
in Fig. 2(l). Reference numeral (6) designates suc-
tion pads in the same suction device (4), which are
mounted to the bracket (5) in a vertically movable
manner, and these suction pads (6) are provided in
multiple as arrayed in the widthwise direction of the
corrugated cardboard sheets (1), that is, in the
direction perpendicular o the conveying direction
of the corrugated cardboard sheets (1). Reference
numeral (19) designates spring for biasing the re-
spective suction pads (6) upwards to hold them at
a predetermined height, so that when the bracket
(5) has been raised, the top surfaces of the respec-
tive suction pads (6) are raised up to a level
slightly higher than a conveying surface (12) of the
first conveyor (15). In addition, reference numerals
(7}, (7 ) and (7") respectively designate connecting
piped extending from the respectlve suction pads
{6), numerals (8), (8) and (8) respectively des-
ignate stramers provided in the connectmg pipes
(7), (7') and (7 ) numerals (9), (9 y and (9 ) respec-
tively designate electromagnetlc valves provided in
the connecting pipes (7), (7) and (7 ) respectively,
numeral (10) designates a surge tank, numeral (11)
designates a vacuum pump, numeral (9") desig-
nates ancther electromagnestic valve provided in a
connecting pipe that communicates the vacuum
pump (11) with the above-mentioned surge tank
(10), and provision is made such that a corrugated
cardboard sheet (1) being conveyed towards the
first conveyor (15) may be sucked by sucking the
air within the respective suction pads (6) through
the route of the connectmg plpes ), (7) and (7 )

- the strainers (8) (8) and (8 ) -+ the electromag-
netic valves (9), (9 ) and (9 ) — the surge tank (10)
by means of the vacuum pump (10). In addition,
reference numeral {13) designates a separating bar
disposed at an end of the second conveyor (16) on
the downstream side in the conveying direction,
numeral (14) designates a press roll, and numeral
{17) designates a limit switch.

Next, description will be made on the operation
of the conveying and stacking system for sheet
bodies illustrated in Figs. 1 to 3. In a manufacturing
process, a new corrugated cardboard web that is
fed after the set valued at various portions have
been changed, is transformed into new corrugated
cardboard sheets (1a) via a cutting step similarly to
the old corrugated cardboard web, then these cor-
rugated cardboard sheets (1a) enter the feed roll
{3) section through a conveyor on the outlet side of
the cut-off, in this section they are forcibly ejected
onto the first conveyor (15) as pinched by coopera-
tion of the feed roll (3) and the press roll (14}, and
then they are subjected to shingling and placed on
the old corrugated cardboard sheets (1b). At this
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moment, the bracket (5) is raised, hence the re-
spective suction pads {6) would rise from their
standby position about 2 - 3 mm lower than the
conveying plane (12) of the first conveyor (15) to
their sucking position about 10 mm higher than the
same conveying plane (12), and the foremost one
of the new corrugated cardboard sheets (1a) is
sucked by the respective suction pads (6) (See Fig.
2(li)). At this moment, among a plurality of suction
pads (6) arrayed in the widthwise direction of the
corrugated cardboard sheet, only the suction pads
(6) positioned within a certain range that is smaller
than the maximum sheet width according to the
width of the sheet to be sucked, are operated by
selective actuation of the electromagnetic valves
9), (9') and (9"). and therefore, it would never
occur that the vacuum pressure in the surge tank
(10) is degraded by inflow of the atmospheric air
through the suction pads not engaged with the
corrugated cardboard sheet (1) nor the vacuum
pump consumes exira wasteful electric power due
to such inflow of the atmaospheric air. On the other
hand, the old corrugated cardboard sheets (1b) are
conveyed towards the stacking table (2) by the first
and second conveyors (15) and (16) which are then
driven at a high speed. After lapse of a predeter-
mined period, when a predetermined gap space
has been established between the old corrugated
cardboard sheets (1b) and the new corrugated
cardboard sheets (1a), the respective suction pads
(6) sucking the above-described new corrugated
cardboard sheet (1a) releases the suction effect for
the new corrugated cardboard sheet (1a), and
thereby the new corrugated cardboard sheet (1a) is
ejected onto the first conveyor (15). Furthermore,
when the ejection of the old corrugated cardboard
sheets (1b) has been completed, a signal issued at
that time is sent to the separating bar (13), hence
the separating bar (13) is raised, the new cor-
rugated cardboard sheets (1a) being conveyed to-
wards the stacking table (2) on the second con-
veyor (18) are stopped by this separating bar (13),
and thereby the new corrugated cardboard sheets
(1a) can be separated from the old corrugated
cardboard sheets (1b) (See Fig. 3).

As will be obvious from the above description,
in the conveying and stacking apparatus for sheet
bodies according to the present invention, when
the foremost one of new sheet bodies has been fed
as shingled onto the rearmost one of old sheet
bodies, the respective suction pads are operated to
such the foremost one of the new sheet bodies,
thereby the foremost one of the new shest bodies
is separated from the rearmost one of the old sheet
bodies, and furthermore, the foremost portion of
the new sheet bodies is stopped by the plate
disposed on the downstream side of the suction
pads, so that the new sheet bodies and the old
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sheet bodies can be surely separated from each
other. Therefore, and advantage is obtained that an
assorting work for mixed sheet bodies which was
necessitated in the next step of the process in the
prior art can be dispensed with. 5

While a principle of the present invention has
been described above in connection to one pre-
ferred embodiment of the invention, it is a matter of
course that many apparently widely different em-
bodiments of the present invention could be made 10
without departing from the spirit of the present
invention

Claims 15

1. A conveying and stacking apparatus for
sheet bodies including a conveying device for con-
tinuously conveying shest bodies and a stacking
table on which sheet bodies ejected from an end of 20
said conveying device on the downstream side in
the conveying direction are stacked, said sheet
bodies being separated at every predetermined
number of shesets and then conveyed and stacked;
characterized in that said apparatus includes at 25
least one suction pad disposed at an inlet portion
of said conveying device and adapied to selec-
tively suck and stop the sheet body, and a plate
disposed on the downstream side of said suction
pad so as to be projected into and retracted froma 30
conveying route of said sheet bodies.

2. A conveying and stacking apparatus for
sheet bodies as claimed in Claim 1, characterized
in that said suction pads are provided in multiple
along a widthwise direction of said sheet body, and 35
a range of suction is controlled depending upon a
sheet width.

3. A conmveying and stacking apparatus for
sheet bodies as claimed in Claim 1, characterized
said suction pad or pads are integrally supported 40
from a bracket via a spring or springs, and said
bracket is moved vertical towards or from the sheet
body to suck or release the latter.
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