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The invention relates to a method of and apparatus for 
conveying and depositing sheets moving from Cross-cut 
ters or other paper handling machines which sheets are 
over-lapped by effecting a braking effect and which shects 
are moved further in the direction of travel at decreased 
speed and deposited. 

In cross cutters or similar sheet dispensing machinery, 
there occurs generally behind the cross cutting means 
first a spced increase of the sheets in order to produce an 
interval between the individual shects. This interval con 
stitutes an essential requirement for a disturbance-free 
sliding of the sheets over each other during the formation 
of the over-lapping which is effected in a known manner 
by a retarding action which follows the previous speeding 
up of the sheets. In such situation, it is necessary for the 
purpose of initiating the overlapping to remove the rear 
edge of thc preceding or leading shect from the preceding 
or leading sheet from the range of movement of the front 
edge of the following sheet. 

In the case of the cross cutters which operate at high 
speed, it is necessary to work with a substantial over-lap 
ping which in turn makes necessary a Substantial Speed 
decrease of the sheets. Particularly in the case of thin 
papers, this speed decrease is of very great importance 
because it forms the basis for a slow and disturbance-free 
depositing of the sheets on the pile. 
The spced decrease of the sheets occurs in such situ 

ation in a known manner in such a way that between the 
cross cutting means and the deposit pile, several conveyor 
means, preferably belt conveyors, are arranged in suc 
cession behind one another and in which each successive 
one operates at a slower speed than the preceding one. 
In this situation, the speed decrease can take place only 
step by step and gradually since a speed decrease which 
would be carried out over a short stretch or distance and 
suddenly would have the effect of stowing and wrinkling 
the sheets. The gradual speed decrease requires naturally 
expensive driving and conveying machinery and further 
more a relatively long conveyor path between the cross 
cutting means and the deposit pile or stack. 

It is an object of the present invention to provide a con 
veyor apparatus between the cross cutting means and the 
deposit stack by means of which an effective disturbance 
free and substantial. overlapping is assured within a short 
distance. 

Starting from the known processes for conveying and 
depositing sheets moving from a cross cutting means which 
are overlapped by exerting a braking effect and are con 
veyed further at decreased speed and deposited, there is 
proposed, according to this invention, to pressure contact 
the rear edge or portion of the sheet, viewed in the direc 
tion of movement, in such a manner that it comes into 
the effective range of a braking means as well as being 
removed from the range of movement of the subsequent 
sheet. The pressure contact of the rearwardly positioned 
sheet end takes place in such situation at the upper side 
while the braking effect is effected at the under side. In 
carrying out this method, it is necessary to undertako 
the pressure contact of the sheet end, located rearwardly 
in the direction of movement, in a synchronous manner, 
namely, so as to be dependent on the advancing speed 
and/or the length of the sheet. In other words, the pres 
sure contact and/or the braking of the rear end of the 
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sheet take place in a manner which is dependent on the 
cutting sequence. 
To carry out this method, means are employed which 

consists of an air jet component arranged in the area of 
the over-lapping zone above the conveyor path of the 
sheets and of an air suction component disposed below 
the conveyor path. The air jet component arranged above 
the conveyor path and adapted to effect pressure contact 
from above with the end of the sheet may be designed as 
a continuously rotating nozzle or as a stationary nozzle 
whose jet is controlled in synchronism with the operating 
cycle. 
The control of the air jet in sequence with the work 

ing step may be carried out in such situation photo-elec 
trically or by means of a control component associated 
with the stationary nozzle which rotates and is provided 
with perforations on its perimeter. 
The rotating control conponent is operatively connected 

with the cutting means and is formed by a jacket Sur 
rounding the nozzle with the periphery of the jacket being 
provided with perforations. The perforations extend 
over the entire width of the jacket and are distributed uni 
formly over the periphery in such a manner that in the 
case of a corresponding speed of rotation of the jacket 
which is driven by the cutting means, the release of the 
air jet through the perforations occurs in synchronism 
with the cutting speed of the cutting means. In this case, 
the perforations may be formed by rows of openings and/ 
or slots which extend axially. 
The nozzle and the jacket are adjustable relative to each 

other around their common axis so that the angle at which 
the air jet strikes the sheet is adjustable. Furthermore, 
the arrangement is so designed that the jacket which is 
driven by the cutting means and which rotates in syn 
chronism therewith is adjustable relative to the cutting 
eas. 
A further object of the invention for making pressure 

contact with the rear end of the sheet is provided by me 
chanical means. In this case, a rotating or oscillating 
press-down component is provided in the area of the over 
lapping area which carries the end of the sheet into the 
operating zone of the braking means and simultaneously 
out of the range of movement of the subsequent sheet. 

For the braking effect of the end of the rear sheet at its 
undersurface, a suction means may be arranged in the 
conveyor plane which is provided with a stationary, a ro 
tary, or a reciprocating suction surface. Furthermore, 
mechanical braking members may be employed for brak 
ing the rear end of the sheet at the undersurface of the 
sheet with these braking members having stationary, ro 
tary or reciprocating surfaces, in which case it is advisable 
that the effective surfaces of these braking members havc 
an increased friction resistance. 

Further objects and advantages of the invention will 
become more readily apparent from the following de 
tailed description and attached drawings, and in which 
drawings: 

FIG. 1 is a diagrammatic illustration of the cross cut 
ter with the conveyor apparatus and the overlapping sta 
tion and the depositing stack. 

FIGS. 2, 3 and 4, respectively, show the overlapping 
and braking station with the air blower and braking mem 
ber in different operation phases; 

FIGS. 5, 6 and 7, respectively, show another embodi 
ment of the overlapping and braking station with mechani 
cal pressure contact and braking of the sheet in different 
operation phases; 

FIG. 8 shows an embodiment for a photoelectric con 
trol of the air pressure component; 

FIG. 9 shows diagrammatically a cross cutter including 
a rotating control component for the compressed air; 
and 
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F.G. 10 shows the rotating control component on an 
enlarged Scale. 
As best shown in FIG. 1, a paper web 1 coming from 

a roller system (not illustrated) is conducted by means of 
advancing rollers 2 to a cross cutting means 3 and divided 
by such means into individual sheets 4. The sheetS 4 
which leave the cross cutting means 3 are first gripped by 
a first conveyor means which consists of rapidly traveling 
upper conveyor belts 5 and rapidly traveling lower con 
veyor belts 6. The conveyor belts 5 and 6 have a Speed 
which is somewhat greater than the speed of the paper 
web whereby an interval is produced between the in 
dividual sheets, which is favorable for the overlapping. 
During the further course, the sheets 4 travel over a 
ransfer table 7 and over a guide roller 8 to an overlapping 
and braking station which is arranged in the area of a 
slowly traveling lower conveyor belts 9. The sheets 4 
which are now conducted by the conveyor belts 9 in an 
overlapped condition are gripped upon further forward 
movement by ejecting or removing belts 10 and by eject 
ing roller 15 and are deposited on stack 2. 
The construction, arrangement and operation of the 

overlapping and braking station is best illustrated in 
FIGS. 2, 3 and 4. Above the travel path of the sheets 4, 

is arranged a compressed air component in the form of 
a rotating compressed air nozzle 13 which is driven by the 
rotating cross cutting means 3 by means (not shown), 
and in such fashion as to be dependent on the croSS cut 
ting means. The air nozzle i3 is surrounded by a sta 
tionary jacket or shield 14 which is provided with an open 
ing 5 which opens in the direction of the travel path of 
the sheets 4. Below the travel path of the sheets 4 is lo 
cated an air siction member defined by a Sliction box 16 
whose upper end is covered by the conveyor beit 9 which 
is perforated or is made of a porous material. Freely 
rotatable rollers 7 in the box support the conveyor belt 
9 and reduce the friction. Between the guide roller 8 
and the conveyor belt 9 is disposed a plate i3 whose effec 
tive surface is located in the plane of the conveyor beit 5 
while the effective Surface of the conveyor beii. 9 is located 
in a plane lying somewhat lower. The suction box 15 
may also be so formed that it is connected as an independ 
ent braking member forming a portion of the conveyor 
track between the plate 18 and the conveyor belt 9 where 
in its effective upper surface is either stationary or is 
Inade as a suction valve which is driven in the same or in 
the opposite direction. 
The operation of the overlapping and braking device 

is as follows: 
The sheet 4 which is conducted by the conveyor belts 5 

and 6 at high speed passes over plate 8 into the eniarged 
intermediate space between the conveyor belts 5 and 9 
and is lowered due to the air cushion present, only rela 
tively slowly upon the conveyor belt 9 or on the preced 
ing sheet 4. When the edge of the sheet, which lies in 
the rear as viewed in the direction of movement, is located 
in the area of plate 8, as may be seen in FIG. 2, the rotat 
ing compressed air nozzle 3 connes into the range of 
opening 25 of the jacket 4 and air is directed against 
the rear end of the sheet with the effect that the under 
side of the rear end of the sheet is pressed against the 
upper end of the suction box 6 where the full braking 
force becomes effective so that the sow speed of the 
conveyor belt 9 is imparted to the sheet. 
The essential advantage of this operation lies in im 

parting a braking effect upon the rearwardly placed sheet 
end (viewed in the direction of the movement), whereby 
the speed of the sheet is substantially reduced while it 
is stretched out and the rear edge of the sheet is further 
more forcibly removed from the area of novement of 
the following sheet. 

in the case of the embodiment illustrated in FIGS. 5, 
6 and 7, there is provided in lieu of the rotating con 
pressed air jet nozzle 13, a press-down component 9 
which is also driven by the rotating croSS Cutting means 3, 
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which member 9 is pressed or forced in the synchronism 
of the operating cycle upon the upper side of the rearward 
end of the sheet. 

In a further modification of the embodiment shown in 
FIGS. 1-4, there is provided in FIGS. 5, 6 and 7 a me 
chanical braking component which includes several brake 
bands 20. These brake bands 20 are arranged between 
the conveyor beit 9 in such a Inanner that the effective 
surfaces of the brake bands 20 are located somewhat 
higher than the effective surfaces of the conveyor belt 9. 
Depending on the existing operating conditions and the 
desired braking effect, the bands 20 may be driven so 
as to run in the same direction or so as to run in the 
opposite direction, or they may be arranged in a stationary 
manner. By a corresponding Seiection of the material 
or by a corresponding treatment of the surface of bands 
20, an increased friction resistance may be provided. 
Otherwise, the operation of these mechanical embodi 
ments corresponds to the operation of the arrangement 
described with Teference to FIGS. 1-4. 
A further arrangement is illustrated in FIG. 8. In this 

embodiment, there is arranged in the area of the over 
lapping station or zone, a stationary compressed air nozzle 
2 which is connected by a conduit 22 with a compressed 
air source or generator (not shown). In the conduit 22, 
a magnetic waive 23 is connected which valve is actuated 
via an amplifier 24 by the impulse of a photocell 25. The 
photocell 25 is arranged above the conveyor path of the 
sheets, and viewed in the direction of movement, in front 
of the overlapping station and the cell senses the sheet 
ends or the intervals or gaps between the individual sheets. 
This sensing involves releasing via amplifier 24 and the 
magnetic valve 23 a short compressed air jet through 
nozzle 2 whereby, as already mentioned, the rear end of 
sheet 4 is pressed or forced against the suction box 6. 
Suction box 6 may also be replaced by Some other suit 
able mechanical braking member. Dependent on the in 
terval between the photocell 25 and the nozzle 2, it may 
be necessary to connect a storage or retarding means for 
the starting impulse in the controi circuit in order to deter 
mine exactly when the compressed air jet becomes effective 
in point of time. 

In the embodiment shown in FGS. 9 and 10, the com 
pressed air component includes a stationary compressed 
air nozzle 26 and a rotating jacket or shield 27, which 
jacket is provided with perforations 23. Below the con 
veyor path of sheets 4 in the area of the compressed air 
component 25, there is located as in the previously de 
Scribed embodiments, a braking component. By way of a 
bevel gear drive 29, the jacket 27 is connected in an oper 
ative manner with the cutting means 3, so that the jacket 
is driven depending on the cutting sequence of the cutting 
means 3. A relative displacement of the jacket 27 with 
respect to the cutting means 3 makes possible the adjust 
ment of the compressed air jet in relation to the sheet 
length. Furthermore, the compressed air nozzle 26 is 
arranged adjustably for the purpose of changing the angle 
at which the air jet strikes the sheet 4. 
The air for the suction box 6 is controlled also by 

Ineans (not shown) dependent on the cutting means 3 
whereby there is provided an arrangement which ensures 
only the rear end of the sheet is braked by the suction air. 
The invention is not to be confined to any strict con 

formity to the showings in the drawings, but changes or 
modifications may be made therein, so long as such 
changes or modifications mark no material departure from 
the spirit and scope of the appended clains. 

I claim: 
1. An apparatus for handling paper comprising means 

for cutting a paper web into individual sheets, conveyor 
means for moving the sheets from the cutting means along 
a predetermined path of travel at such a speed as to pro 
vide a clearance between the rear edge of a leading sheet 
and the front edge of a following sheet, means for over 
lapping the sheets arranged in the path of travel of the 



3,178,174 
S 

sheets, said overlapping means including conveying means 
travelling at a slower speed than the conveyor means and 
having an entrance end and an exit end, means below the 
conveying means adjacent the entrance end thereof co 
operable with the lower surface of a sheet for attach 
ing the sheet to the conveying means thereby applying a 
braking action to the sheet, pressure contact means located 
above the conveying means and in proximity to the means 
for attaching the sheet to the conveying means for deflect 
ing the rear edge of the sheet into contact with the con 
veying means for movement therewith and for renoving 
the rear edge of such sheet from the area of movement of 
the front edge of a following sheet, and means for de 
positing the overlapped sheets leaving the exit end of said 
conveying means. 

2. The apparatus as claimed in claim 1 in said pressure 
contact means includes a press down component controlled 
in synchronism with the operating cycle. 

3. The apparatus as claimed in claim 1 in which said 
attaching means includes braking surfaces movable rela 
tively to said conveying means and including a portion 
located above said conveying means. 

4. The apparatus as claimed in claim 1 in which said 
attaching means includes a stationary braking Surface hav 
ing a portion located above the conveying means. 

5. The apparatus as claimed in claim 3, in which the 
braking surfaces are provided with increased friction re 
Sistance. 

6. An apparatus for handling paper comprising means 
for cutting a paper web into individual sheets, conveyor 
means for moving the sheets from the cutting means along 
a predetermined path of travel at Such a speed as to pro 
vide a clearance between the rear edge of a leading sheet 
and the front edge of a following sheet, means for over 
apping the sheets arranged in the path of travel of the 
sheets, said overlapping means including conveying means 
travelling at a slower speed than the conveyor means, a 
Suction box below the conveying means for applying a 
braking action to the lower surface of a sheet on the 
conveying means, a nozzle adapted to direct a compressed 
air jet located above the conveying means and suction box 
for bringing the rear edge of a sheet into the effective 
range of the suction box and for removing the rear edge 
of such sheet from the area of movement of the front 
edge of the following sheet, and means for depositing the 
overlapped sheets leaving said overlapping means. 

7. The apparatus as claimed in claim 6, including means 
continuously rotating said nozzle with the jet operation 
being limited to the area of the rear edge of the sheet. 
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8. The apparatus as claimed in claim 6, in which said 

nozzle is stationary and means being provided for con 
trolling the air jet in synchronism with the operating 
cycle. 

9. The apparatus as claimed in claim 6, in which said 
nozzle is stationary and a rotatable control means pro 
vided with apertures associated with said nozzle. 

10. The apparatus as claimed in claim 9, including 
means operably connecting the rotatable control means 
with the cutting means. 

11. The apparatus as claimed in claim 9, in which said 
control means is defined by a jacket surrounding said 
nozzle. 

12. The apparatus as claimed in claim 11 in which 
said apertures are located uniformly about the perimeter 
of and extend over the width of said jacket. 

13. The apparatus as claimed in claim 12 in which said 
apertures are defined by rows of openings extending in the 
axial direction. 

14. An apparatus for handling paper comprising means 
for cutting a paper web into individual sheets, conveyor 
means for moving the sheets from the cutting means along 
a predetermined path of travel at such a speed as to pro 
vide a clearance between the rear edge of a leading sheet 
and the front edge of a following sheet, means for over 
lapping the sheets arranged in the path of travel of the 
sheets, said overlapping means including conveying means 
travelling at a slower speed than the conveyor means, a 
suction box provided with a suction surface having move 
ment relative thereto below the conveying means for ap 
plying a braking action to the lower Surface of a sheet on 
the conveying means, pressure contact means located 
above the conveying means and Suction box for bringing 
the rear edge of such sheet into the effective range of the 
suction box and for removing the rear edge of such sheet 
from the area of movement of the front edge of the follow 
ing sheet, and means for depositing the overlapped sheets 
leaving said overlapping means. 
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