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The present invention relates generally to improve 
ments in the art of handling sheet materials, and relates 
more particularly to the provision of an improved method 
of delivering flexible sheets from a web cut-off device to 
a stacker and to an improved apparatus for performing 
the method. 
A primary object of the invention is to provide an 

improved method of continuously delivering and neatly 
stacking Successive sheets of flexible packaging material 
or the like in a most expeditious and economical manner 
with the aid of relatively simple, inexpensive and highly 
efficient automatically operable apparatus. 

It is common practice in the printing and packaging 
industry to print desired indicia in repeated patterns on 
a continuous web of wrapping or packaging material and 
to thereafter transversely sever the web between the 
repeated patterns to provide successive printed wrapper 
sheets or the like adapted for subsequent use in protec 
tively confining diverse commodities. Since many of 
these printed commodity wrappers presently in use are 
fabricated of various types of thin plastic films, the suc 
cessive sheets are exceedingly difficult to handle after cut 
ting due largely to the thinness of the sheets and the static 
electricity which is generated by friction during the sev 
eral printing and fabricating operations; and while com 
mercially available apparatus has been designed for use 
in handling and stacking these sheets after they have been 
cut from the initial web, such commercially available 
equipment is extremely complicated and costly and in all 
instances comprises many mechanically actuated compo 
nents which are subject to wear and require constant 
maintenance. 

It is therefore a more specific object of the present in 
vention to provide an improved method of and apparatus 
for handling flexible sheets which obviate all of the dif 
ficulties and objections attendant prior devices intended 
for similar purposes. 
Another specific object of our invention is to provide 

an improved method of and apparatus for handling suc 
cessive sheets of thin flexible material and for delivering 
the same in a most automatic and continuous manner 
and with utmost rapidity and efficiency from the web 
cut-off element to a stacker. 
Another specific object of this invention is to provide 

an improved simple and highly effective method of con 
tinuously delivering relatively fragile sheets to a stacker 
in neatly stacked formation and to provide simple and 
relatively inexpensive apparatus for most efficiently per 
forming the steps of the improved method. 

Still another specific object of the invention is to pro 
vide an improved method of and apparatus for convey 
ing sheets of thin flexible material rapidly away from a 
web cut-off device and for thereafter delivering the same 
in neat overlapped or shingled formation to a sheet stack 
ing device. 
An additional specific object of our present invention 

is to provide an improved method of delivering and 
stacking flexible sheets, which comprises, conveying suc 
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2 
cessive sheets by means of suction applied to the leading 
ends thereof along a pre-determined path, and thereafter 
releasing the suction and continuing the advancement of 
the sheets beyond the vicinity of suction application at a 
slower rate of speed to a final delivery point. 
A further specific object of the present invention is to 

provide an improved apparatus for handling flexible 
sheets comprising, means for applying Suction to the lead 
ing ends of successive sheets, means for advancing the 
suction applying means and the sheets in succession along 
a pre-determined path and at a definite rate of speed, and 
means for releasing the successive sheets from the suc 
tion applying means and for conveying the same at a 
slower rate of speed to a delivery point. - 
These and other specific objects and advantages of the 

invention will be apparent from the following detailed description. 
A clear conception of the several features constituting 

the present improvement, and of the steps of the im 
proved method and details of apparatus for performing 
such steps, may be had by referring to the drawing ac 
companying and forming a part of this specification, 
wherein like reference characters designate the same of 
similar parts in the several views. 

Fig. 1 is a more or less diagrammatic side view of a 
typical apparatus embodying the invention and adapted 
to perform the several steps of the improved sheet han 
dling method; 

Fig. 2 is a diagrammatic top view of the improved 
apparatus with the web and cut sheets omitted therefrom 
for the sake of clarity; 

Fig. 3 is a somewhat enlarged fragmentary side view 
of the sheet conveying portions of the apparatus with 
parts being broken away to reveal normally concealed 
structure; 

Fig. 4 is a similarly enlarged fragmentary side view of 
the delivery end of the apparatus showing sheets being 
delivered to a stacker; 

Fig. 5 is an enlarged transverse section through one 
of the Suction boxes and Suction belt taken along the line 
5-5 of Fig. 3; 

Fig. 6 is an enlarged fragmentary side view of one of 
the suction boxes and belt, a portion of the side wall of 
the suction box being broken away to reveal normally 
concealed structure; and 

Fig. 7 is an enlarged fragmentary top view of one of 
the suction belts. 
While the improvements have been shown and described 

herein as being particularly applicable to the delivery of 
flat sheets of thin flexible wrapping material from a web 
cut-off device to a jogging stacker, it is not desired or 
intended to thereby unnecessarily limit the scope or utility 
of the invention, since the improvements may obviously be 
advantageously utilized in the handling of any flexible 
sheets and in conveying such sheets to any desired locality; 
and it is also contemplated that certain specific descrip 
tive terms used herein shall be given the broadest possible 
interpretation consistent with the disclosure. 

In accordance with our improved method of delivering 
and stacking flexible sheets as they are cut from a con 
tinuous web, the successive sheets are advanced in flat con 
dition and at relatively high speed in spaced relationship 
along an approximately horizontal rectilinear path away 
from the cut-off device. Thereafter, the leading ends only 
of the successive advancing sheets are subjected on at 
least one side to suction transversely across each sheet 
while the trailing ends of the sheets are permitted to fall 
away from the horizontal path, and the advancement of 
the spaced sheets in succession is continued with the aid 
of the suction at approximately the same high rate of 
speed as the sheets are conveyed away from the cut-off 
device. Finally, the suction is released from the suc 
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cesive sheets and the advancement thereof is continued 
beyond the vicinity of suction application at a sufficiently 
slower rate of speed than previously to permit over 
lapping of the successive sheets and final delivery to a 
stacker in overlapped or shingled condition. To finally 
align the sheets in vertical condition within the stacker, 
the stacker is reciprocated toward and away from the 
delivery point in a well known manner, and the stacked 
sheets are then ready for shipment or use. 

Referring to the drawing, the improved sheet handling 
device has been shown as advantageously utilized in 
delivering successive sheets 10 of thin flexible wrapping 
material from a conventional web cut-off device 11 to a 
jogging stacker 12 which may also be of conventional 
design and which reciprocates longitudinally to neatly 
stack the sheets delivered thereto. The cutter 11 is driven 
in the usual manner by a suitable motor i3 and operates 
to transversely sever the successive sections or sheets 10 
from a continuous web 14 which may be printed with re 
peated designs and which is fed to the cutter 11 from a 
supply roll 15 by suitable feed rolls 16 driven by a posi 
tive infinitely variable drive connected with the motor 
13 and with one of the feed rolls 16. 
The improved sheet handling apparatus comprises, in 

general, means such as a pair of cooperating endless belts 
20, 21 driven at a relatively high rate of speed by one or 
more of their sheaves or pulleys 22, 23 so as to rapidly 
draw the successive sheets from the cut-off device 11 
and separate the same to advance the sheets 10 in spaced 
succession along a definite path; means consisting prefer 
ably of an endless belt 24 driven about the sheaves 25, 
26 in a suitable manner at approximately the same high 
rate of speed as the belts 20, 21 with the lower run of the 
belt 24 movable in an approximately horizontal plane, 
the belt 24 being provided with spaced sets of perforations 
27 and the lower run thereof being movable directly be 
neath means, such as a downwardly open suction or 
vacuum box 28, to thereby apply a suction to the lower 
run as the belt is advanced so as to cause the leading ends 
of the successive sheets 10 to cling to the belt and convey 
the same with the belt 24 along the lower run thereof 
beneath the suction box 28 as the belt is driven; and 
means such as a pair of cooperating endless belts 30, 31 
suitably driven about their respective sheaves 32, 33 at 
a slower rate of speed than the belt 24 with the cooperat 
ing adjacent runs converging gradually toward the lower 
run of the belt 24 and then being movable in face-to-face 
relationship along an approximately horizontal plane for 
releasing the leading ends of the successive sheets 10 from 
the perforated portions of the suction belt 24 and for 
conveying the sheets 10 in overlapped condition to a 
delivery point. 

All of the sheaves and belts may be driven in a suitable 
manner as by means of chains and sprockets from the 
motor 13 as shown with the vacuum or suction belt 24 
being driven in timed relation with the cutter 11 so that 
the leading end of each sheet or wrapper section 10 is fed 
to the belt at the same moment as one of the perforated 
portions 27 of the belt 24 as shown. Also, to insure 
against slippage of the vacuum belt 24, this belt is of 
special construction as shown in Figs. 3, 5, 6 and 7 with a 
series of special gear teeth 34 being provided on each side 
of the belt for cooperation with the gear teeth 35 of the 
drive sheave 26. The vacuum or suction box 28 is Sub 
stantially enclosed along its sides, ends and top and com 
municates with a suitable source of vacuum, not shown, 
through a conduit 36; and to maintain the lower run of the 
belt 24 in its horizontal plane and prevent the same from 
being drawn into the open bottom of the suction box 28, 
a suitable series of spaced rollers 37 are preferably pro 
vided throughout the length of the Suction box. As 
previously indicated, the belts 30, 31 are driven about 
suitable sheaves or pulleys 32, 33 respectively with the 
adjacent runs of the belts 30, 31 converging gradually 
toward each other in the direction of advancement and 
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then leveling off in face-to-face relation along a horizontal 
path extending beyond the lower run of the belt 24, and to 
provide for such convergence of the belts 30, 31 a pair of 
cooperating nip rolls 38, 39 respectively may be provided. 
The rate at which the belts 30, 31 are driven is extremely 
important since these slow speed delivery belts must be 
advanced at a sufficiently slower rate of speed than the 
rate of speed at which the belt 24 is driven so as to permit 
the leading ends of the successive sheets to advance to a 
position overlapping the trailing end of the next succeed 
ing sheet as shown, the sheets being thus overlapped as 
they enter the delivery portion of the adjacent runs of the 
belts 30, 31 and are delivered thereby in overlapped or 
shingled condition to the stacker 12. It is of course ob 
vious that the widths of the several delivery belts may be 
varied depending upon the sizes of the sheets being 
operated upon, and as shown in Fig. 2 of the drawing, 
any number of laterally spaced belts 20, 2, 24, 30, 31 
may be utilized dependent also upon the type of material 
and the sizes of the sheets being handled. 
From the foregoing detailed description it is believed 

apparent that the present invention contemplates the 
provision of an improved method of and apparatus for 
handling flexible sheets in a most expeditious and eco 
nomical manner and with utmost rapidity. The im 
proved apparatus is extremely simple and inexpensive 
as well as highly efficient in delivering flexible sheets from 
a web cut-off device in overlapped condition to a point 
of delivery such as the stacker 12, and the need for com 
plicated equipment with a large number of mechanically 
movable parts requiring precision machining and opera 
tion is obviated by the present apparatus. The improved 
method and apparatus enable efficient handling of Suc 
cessive sheets of thin flexible material such as plastics 
in a most automatic and continuous manner without 
damage to the sheets being handled and with a minimum 
number of working parts with the sheets being delivered 
in neatly overlapped or shingled formation to the point 
of final delivery. As indicated, the apparatus may, of 
course, be modified so as to adapt the same to sheets 
of different sizes and to accommodate for a greater or 
lesser degree of overlap of the successive sheets as finally 
delivered. However, it is important to remove the sheets 
10 from the cutting zone in rapid order and in spaced 
condition and to deliver the same by means of the vac 
uum belt 24 at a high rate of speed to the slow speed 
delivery belts 30, 31 which must be operated at a suffi 
ciently slower rate of speed than the belt 24 so as to 
permit overlapping of the successive sheets. The in 
proved method and apparatus have proven highly satis 
factory in actual use, and the machines built to perform 
the steps of the improved method are far less costly 
than other presently available equipment intended for 
the same purpose and furthermore require far less main 
tenance than such commercially available apparatus. 

It is not desired or intended to limit this invention to 
the exact steps of the method or to the precise details 
of construction of the apparatus herein shown and de 
scribed, since various modifications within the scope of 
the appended claims may occur to persons skilled in the 
art to which this invention pertains. 
We claim: 
1. The method of delivering and stacking flexible 

sheets, which comprises, advancing successive spaced 
sheets in flat condition and at relatively high speed along 
an approximately horizontal rectilinear path, Subjecting 
the leading ends only of the successive advancing sheets 
to suction while the trailing ends thereof fall down and 
away from said horizontal path by force of gravity and 
continuing the advancement of the sheets in succession 
with the aid of said suction at the same high rate of 
speed, and finally releasing the suction from the succes 
sive sheets and continuing the advancement thereof 
beyond the zone of suction application at a slower rate 
of speed in end overlapping condition to a delivery point. 
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2. The method of delivering and stacking flexible 
sheets, which comprises, advancing successive sheets 
along a predetermined approximately horizontal path, 
subjecting the leading ends only of the successive ad 
vancing sheets to suction applied from above, continuing 
the advancement thereof at relatively high speed with the 
aid of suction while the trailing ends of the sheets fall 
down and away from the horizontal path by force of 
gravity, and finally releasing the suction from the sheets 
and continuing the advancement thereof beyond the zone 
of suction application at a slower rate of speed to a 
delivery point. 

3. The method of delivering and stacking flexible 
sheets, which comprises, advancing successive spaced 
sheets in flat condition and at relatively high speed along 
an approximately horizontal rectilinear path, subjecting 
the leading ends only of the successive advancing sheets 
to suction transversely thereacross while the trailing ends 
thereof fail down and away from said horizontal path 
by force of gravity and continuing the advancement of 
the spaced sheets in succession with the aid of said suc 
tion at the same high rate of speed, and finally releasing 
the suction from the successive sheets and continuing the 
advancement thereof beyond the Zone of suction appli 
cation at a sufficiently slower rate of speed to permit 
overlapping of the successive sheets for final delivery in 
overlapped condition. 

4. Apparatus for handling flexible sheets comprising, 
means driven at a relatively high rate of speed for ad 
vancing sheets in spaced succession along a predeter 
mined path, means for applying suction to the upper 
surfaces of the leading ends only of the successive spaced 
sheets to grip the same, means for advancing said suction 
applying means and said successive spaced sheets along a 
predetermined path at approximately the same high rate 
of speed, means for positively releasing the leading ends 
of the successive sheets from said suction applying means, 
and means for driving said releasing means at a Suffi 
ciently slower rate of speed to permit overlapping of the 
ends of adjacent sheets and final delivery thereof in such 
overlapped condition. 

5. Apparatus for handling flexible sheets comprising, 
an endless belt, means for drawing a suction through the 
lower run of said belt at longitudinally spaced intervals 
to cause the leading ends only of Successive sheets to 
cling to said belt, means for driving said belt to convey 
said sheets in succession along a predetermined path at a 
given rate of speed, and belt means driven at a slower 
rate of speed than said endless suction belt for releasing 
the successive sheets from said suction belt and for coil 
veying the same in overlapped condition to a delivery 
point. 

6. Apparatus for handling flexible sheets comprising, 
means driven at a relatively high rate of speed for ad 
vancing sheets in spaced succession along a predeter 
mined path, an endless belt having its lower run mov 
able in an approximately horizontal plane, said belt being 
provided with spaced groups of perforations, means for 
applying suction to the lower run of said belt to cause 
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the leading ends only of the successive sheets to cling to 
said belt within the zones of said perforations, means for 
driving said belt at approximately the same high rate of 
Speed as that at which the sheets are fed thereto to convey 
said successive spaced sheets with the lower run of said 
beit, and a pair of cooperating endless belts driven at a 
slower rate of speed for releasing the leading ends of 
the Successive sheets from said suction belt and for con 
veying the same in overlapped condition to a delivery 
point. 

7. Apparatus for handling flexible sheets comprising, 
means driven at a relatively high rate of speed for ad 
vancing said sheets in spaced succession along a prede 
termined path, a pair of laterally spaced endless belts 
having the lower runs thereof movable in a common ap 
proximately horizontal plane, said belts being provided 
with similarly spaced groups of perforations, means for 
positively simultaneously driving said belts at approxi 
mately the same high rate of speed as that at winich the 
sheets are fed thereto, means for applying suction to the 
iower runs of said belts to cause the leading ends only 
of the successive sheets to cling to said belts within the 
zones of said perforations to thereby convey said sheets 
with the lower runs of said belts, and a pair of cooperat 
ing endless belts driven at a slower rate of speed for 
positively releasing the leading ends of the successive sheets 
from said suction belts and for conveying the same in 
overlapped condition to a delivery point. 

8. Apparatus for handling flexible sheets comprising, 
means driven at a relatively high rate of Spéed for ad 
vancing said sheets in spaced succession along a prede 
termined pati, a pair of laterally Spaced endless belts 
having the lower runs thereof movable in a common 
approximately horizontal plane, said belts both being pro 
vided with similarly spaced groups cf perforations, means 
for positively simultaneously driving said belts at approx 
imately the same high rate of speed as that at which 
the sheets are fed thereto, means for applying Suction 
to the lower runs of said belts to cause the leading ends 
only of the successive sheets to cling to said belts within 
the zones of said perforations to thereby convey said sheets 
with the lower runs of said belts, and opposed Sets of 
cooperating upper and lower endless beits simultaneously 
driven at a slower rate of speed and having their cooperat 
ing adjacent runs converging gradually toward the lower 
runs of said suction belts and then movable in face-to 
face relationship for releasing the leading ends of the 
successive sheets from said suction belts and for con 
veying the same in overlapped condition to a delivery 
point, at least one upper release belt being positioned be 
tween said laterally spaced suction belts. 
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