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ABSTRACT OF THE DISCLOSURE 

A stacking apparatus for surface sensitive metal sheets 
which are supported by mechanical means upon entering 
the stacking box and released subsequently to drop on a 
stacking table and comprising the combination of a sheet 
to be stacked, particularly the ?rst sheet of a stack, and 
a compressed air supply source for producing a contained 
air ?ow to aid in partially supporting the ?rst sheet of a 
stack and to fully support the subsequent sheets for low 
ering on the stack. 

The invention relates to an air pressure stacking ap 
paratus for metal sheets in which the stacking box has 
smooth laterally adjustable side Walls and a vertically 
movable stacking table with surface interruptions for 
receiving and discharging a stack of metal sheets. The 
surface interruptions are necessary to allow the intro 
duction of a chain conveyor or in the case of naturally 
movable stacking tables the arms of a gripping crane 
for removing the sheet stacks. 

It is known that in an air-pressure stacking apparatus 
the incoming sheets are suspended or held aloft by the 
effect of an air ?ow until they leave a driving roller pair 
located at the inlet end of the stacking box and that the 
sheets are subsequently lowered gently on the support 
table or on the previously deposited metal sheet. This 
is also the case for the ?rst sheet of a quantity of thin 
metal sheets to be stacked and for which air pressure 
stacking apparatus have been built exclusively to date. 
Metal sheets of medium ‘thickness above approximate 
ly 3 mm. have hitherto not been stacked by means 
of air pressure because the air ?ow has not been suf? 
cient to provide the necessary support in keeping the 
sheets suspended or for lowering such sheets in a gentle 
manner. 

The stacking of metal sheets by means of air pressure 
is more complicated and is usually employed only when 
the sheets have a sensitive surface. There is also an 
urgent need to have air pressure stacking apparatus 
which would |be capable of stacking also medium sized 
sheets above 3 mm. thickness in a careful manner when 
the sheets are surface sensitive. 
The air stacking apparatus according to this invention 

ful?lls this need by using known mechanical means which 
are operable independently of the air ?ow to provide 
additional, temporary support of the ?rst incoming sheet 
of a stack and particularly for air pressure stacking of 
sheets above 3 mm. thickness. 
The invention is based on the recognition that it was 

not the weight of the sheets which constituted the impedi 
ment of using air pressure stacking also in the area of 
medium size sheets ‘but the fact that the interruptions in 
the platform surface of the stacking table which are nec 
essary, produce such a great loss of air and air vor-texes 
that the air ?ow is just su?icient to support thin sheets 
and is not able to support sheets of more than 3 mm. 
thickness. By the new process of stacking the ?rst sheet 
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according to the invention mechanically the exclusive air 
pressure stacking is made possible for all subsequent 
sheets because the ?rst sheet covers the interruptions in 
the table top of the stacking table and renders them 
ineffective. 

It is furthermore surprising that even the ?rst mechani 
cally stacked sheet does usually suffer no damage by 
travelling on the known support means carrying rollers 
and ‘being ajustable from an ineffective position to a posi 
tion extending from the side walls of the stacking box 
and on which the ?rst sheet travels with its edges, be 
cause the continuously effective air ?ow still ful?lls at 
least part of its purpose and the mechanical support 
means have to support only a part of the sheet weight. 
Furthermore it would not be particularly inconvenient to 
subject the ?rst or lowermost sheet of a sheet stack to a 
special control for surface faults. The fact that all other 
subsequent sheets of medium size thickness may be air 
pressure stacked absolutely without support contact is a 
considerable advance in the art. 
As a further step in accomplishing the object of the 

invention an advantageous improvement and augmenta 
tion of the air flow has been contemplated. In order to 
admit the air ?ow as closely as possible under the inlet 
plane of the sheets into the stacking box the invention 
provides that the lower driving roller of the driving roller 
pair disposed at the inlet of the stacking box is consti 
tuted as a grooved roller whereby the nozzles of the air 
supply may enter into the grooves of this lower driving 
roller. ' 

In the attached drawing an embodiment of the air pres 
sure stacking apparatus according to the invention has 
been illustrated. In this drawing: 
FIGURE 1 shows a cross-section through the stacking 

box of the invention; and, 
FIGURE 2 is a partial longitudinal section of the inlet 

region of the stacking box of ‘FIGURE 1, 
The stacking box proper is constituted in a known 

manner of two lateral beams 1, 2 having smooth side 
walls 1a, 2a which are spaced from each other at the par 
ticular distance required for receiving incoming sheets 3 
and the walls are laterally adjustable to accommodate 
varying widths of sheets. The side walls 1a, 2a have at 
the inlet level of the sheets a row of circular openings 
through which support rolls 4, 5 may be advanced in a 
known manner when a sheet 3 is introduced. The support 
rolls 4, 5 may be quickly retracted by means of hydraulic 
drives 4a, 5a in order to release a sheet which has been 
introduced and allow it to sink on the stacking table 6. 
Instead of the support rolls 4, 5 other known mechanical 
means may be provided to support an incoming sheet 3, 
for example turnstile wheels or the like. 
The stacking table 6 is constituted of a number of 

spaced column 6a whose cross-beam 6c is covered at the 
top with wooden boards 6b forming an interrupted plat 
form. The columns 6a rest on intermediate plates 7 and 
cross-supports 8 which are guided laterally in a known 
manner over end rolls 8a and are vertically adjustable. 
The stacking table 6 with the platform of wooden boards 
6b forms thus a stacking ?oor which may be lowered, 
and the interruptions of the ?oor are necessary because 
the stacking table ?oor must be lowered below the plane 
of the conveyor chains 9 which remove a stack of sheets 
laterally from the stacking apparatus. But also in the case 
of laterally discharging stacking carriages these interrup 
tions of the stacking ?oor would be necessary in order to 
reach with the gripper arms of a crane under the stack 
sheets. 
The stacking apparatus described above is basically 

known. Each individual incoming sheet 3 is supported by 
the support rolls 4, 5 until it has left the inlet driving 
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roller pair 10, 11 and comes to rest at an abutment not 
shown. When the support rollers 4, 5 are retracted each 
sheet drops down on the stacking table 6 which is low 
ered stepwise as the stack grows until a completed stack 
is taken over and removed by the conveyor chains. 
The novel feature of the invention is to combine the 

mechanically operated supporting means with an air sup 
ply at the inlet end so that also sheets of over 3 mm. thick 
ness and greater length may be stacked by means of the 
air ?ow without any surface contact, as it is already known 
for thin sheets below a 3 mm. thickness. The air sup 
plied by a blower (not shown) enters an air conduit 12 
from which individual nozzles 13 project and these noz 
zles extend into the grooves of the lower driving roller 
11 constituted as a groove roller. In this manner it is 
obtained that the strong air ?ow is admitted directly un 
der the incoming sheets. According to the invention the 
stacking apparatus illustrated is so operated that in each 
instance the ?rst sheet of a new stack, i.e. if the stack 
ing box is empty, is guided over the extended support 
rolls 4, 5 and this sheet, after having been lowered onto 
the stacking table 6 forms a closed ?oor for the stacking 
apparatus. In view of the fact that now the side walls 
1a, 2a as well as the lowered ?rst sheet 3 from a sub 
stantially closed space or trough one can produce such 
a strong laminar air flow under the subsequent incom 
ing sheets that they may be stacked without the additional 
support of the support rolls 4, 5 and carried by the air 
?ow. In this respect it is essential that during the me 
chanical stacking of the ?rst sheet by means of the sup 
port rolls 4, 5 the stacking table 6 is at a su?iciently high 
level that the ?rst lowered sheet is still inside of the lower 
level of the side walls 1a, 2a and this relationship must 
be maintained for all subsequent sheets in order to make 
sure that in each instance the uppermost sheet of the 
stack forms with the side walls 1a, 2a a substantially 
closed trough in order to avoid as much as possible any 
loss of air ?ow. 
What is claimed is: 
1. Stacking apparatus for metal sheets comprising, in 

combination, a stacking box having a pair of side walls 
arranged in spaced parallel relationship for accommodat 
ing metal sheets to be stacked therebetween, said side 
walls having an inlet for said metal sheets at one end, 
a vertically adjustable stacking table having a horizontally 
extending, interrupted ?oor arranged to be accommodated 
between said side walls for supporting said metal sheets 
in a stacked relationship, means for sequentially intro 
ducing metal sheets in a substantially horizontal plane 
into said stacking box through said inlet end between said 
side walls for subsequently forming a vertical stack of 
said sheets on said stacking table, retractable means in 
said side walls movable into an extended position within 
said stacking box for supporting the ?rst metal sheet in 
troduced into said stacking box, said retractable means 
being movable into a retracted position to permit said 
?rst metal sheet to drop onto said stacking table and 
close the interruptions in said stacking ?oor, means for 
introducing pressurized air into said stacking box through 
said inlet end in a plane closely adjacent the inlet plane 
of said metal sheets to form an air cushion for said metal 
sheets introduced into said stacking box, said ?rst stacked 
sheet as well as the uppermost sheet in said stack being 
positioned above the bottom edges of said side walls to 
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form with said side walls a substantially closed trough 
for minimizing the loss of pressurized air introduced in 
said stacking box to additionally support said ?rst metal 
sheet on said extended support means and for fully sup 
porting the subsequent metal sheets introduced into said 
stacking box with said retractable support means in the 
retracted position at all times after the ?rst sheet has been 
deposited for sequential dropping of said subsequent metal 
sheets in a stacked relationship on said stacking table. 

2. Stacking apparatus in accordance with claim 1 where 
in said metal sheet introducing means include a pair of 
driving rolls arranged in vertically stacked relationship 
adjacent said side walls inlet end, the lower of said driv-’ 
ing rolls being provided with a plurality of axially spaced 
annular grooves and wherein said pressurized air is in 
troduced into said stacking box through said lower driv 
ing roll annular grooves. 

3. A method of stacking metal sheets in a stacking box 
having a pair of side walls arranged in spaced parallel 
relationship and a vertically adjustable stacking table hav 
ing a horizontally extending, interrupted ?oor arranged 
to be accommodated between said side walls for support 
ing said metal sheets in a stacked relationship compris 
ing the steps of, positioning sheet support means within 
said stacking box between said side walls, introducing a 
?rst metal sheet in a substantially horizontal plane into 
said stacking box between said side walls in supported re 
lationship with said support means, withdrawing said 

- ?rst sheet support means to permit said ?rst metal sheet 
to drop onto said interrupted floor 'to close the interrup 

‘ tions in said stacking ?oor, sequentially introducing sub 
’ sequent metal sheets into said stacking box between said 
side walls in a substantially horizontal plane while main 
taining said sheet support means in a withdrawn position, 
introducing pressurized air into said stacking box closely 
adjacent the inlet plane of said metal sheet for forming 
an air cushion under said metal sheets to permit said 
metal sheets to drop gently without utilizing the support 
means onto the previously stacked metal sheets on said 
stacking table, vertically adjusting said stacking table to 

- maintain said ?rst stacked sheet as well as the uppermost 
sheet in said stack above the bottom edges of said side 
‘walls to form with said side walls a substantially closed 
trough for minimizing the loss of air introduced into said 
stacking box. 
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