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ABSTRACT OF THE DISCLOSURE 
In apparatus for shrinking an envelope of synthetic 

material onto a stack of piece goods or a base frame, such 
as a pallet, there is provided a permeable area in the 
platform supporting the base frame and suction means so 
that a current of air ?ows downwards through the per 
meable oven whereby the portion of the envelope pro 
truding below the stack of piece goods in the base frame 
is turned inwardly under the base frame, so that manual 
prefastening is obviated. 

BACKGROUND OF THE INVENTION 

The invention relates to an apparatus for packaging 
piece goods (pieces of merchandise) adapted to be 
stacked on a base frame, the apparatus being equipped 
with a heater for shrinking an envelope of synthetic ma 
terial pulled over the piece goods stacked on the frame 
base and with a platform for the base frame. 

In one known form of apparatus for packaging piece 
goods in a shrinkable envelope of synthetic material, 
shrinking of the envelope is effected under the in?uence 
of hot air. The hot air is led to the stack of piece goods 
covered by the envelope passes, during the shrinking 
process, along the envelope either upwards or down 
wards. _ 

In order to attain optimal safety during shipment it is, 
however, necessary for the synthetic material envelope 
extending beyond the base frame to be shrunk under the 
base frame and to form a functional unit consisting of 
stacked goods and base frame. This “under-shrinking” 
has hitherto been obtained by prior manual fastening of 
the envelope ends under the frame base. 
The present invention has as an object the provision 

of means for ensuring that the synthetic material en 
velope automatically shrinks under the base frame dur 
ing the shrinking process, so as to make the above de 
scribed manual operation unnecessary. 

SUMMARY OF THE INVENTION 

According to the invention, this is achieved by con 
structing the platform so as to be air-permeable within 
an area the dimensions of which correspond to the di 
mensions of the base frame, and by providing a suction 
device which sucks air through this air-permeable portion 
of the platform, from above. 

Preferably, the platform is air~permeable in its central 
region. By means of the suction device, air is sucked out 
of the stack of piece goods covered by the envelope and 
through the platform and base frame, so that a slight 
negative pressure develops inside the envelope. Because 
of this negative pressure, the envelope adheres closely 
to the piece goods stack, and the portion of the envelope 
depending loosely beyond the bottom edges of the base 
frame, which portion is within reach of the suction of 
the suction device, is in an advantageous manner and 
Without the operators assistance, folded in a direction to 
Wards the central region of the base frame. This folding 
is, in particular, also effected by air between the base 
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frame and the platform being sucked out of the space 
surrounding the base frame. 
The portion of the envelope folded under the base 

frame also shrinks under the influence of the heat so that 
a_ union of the piece goods and the base frame is estab 
llshed in a simple manner by means of the undershrunk 
envelope of synthetic material. 
To facilitate rapid and simple delivery of the frame 

base with the piece goods stacked thereon, the base 
frame is suitably adapted to be deposited on an air-per 
meable transport device which shifts the base frame in a 
horizontal direction. Air-permeability is necessary so that 
the suction device may suck the air out of the piece goods 
stack and from the space surrounding the base frame. 
The transport device thereby forms part of the platform, 
as is the case e.g. with a belt- or chain-conveyor. 
A conventional fan may serve as suction device, e.g. 

an axial or radial fan, the motor of which is disposed 
directly under the platform. The fan may be seated on 
the transport device but better still, on the solid ground 
beneath the transport device. In another embodiment a 
suction line may, however, serve as the suction device, the 
air being sucked from the piece goods stack through 
the suction line by a fan disposed at any convenient 
location. 

Suitably, a piece goods packaging apparatus of the kind 
initially described has a hot air oven provided with air 
channels perforated toward the oven chamber in two op 
posed walls of the oven, an appropriately perforated ceil 
ing, a thermometer above the ceiling, and two ventilators 
sucking air out of the oven chamber and leading it into 
the air channels. Such an arrangement may be advan 
tageously be improved by the oven having a double ?oor, 
the upper layer of which is formed, at least in part, by 
the platform, and the space between the two layers serv 
ing to conduct the air sucked off by the suction device 
associated with the platform, with the upper layer being 
provided in its lateral regions adjacent the air channels 
with perforations toward the oven chamber. With such 
an arrangement, it is possible to conduct the air sucked 
through the platform to the air circulating through the 
oven chamber and the two air channels, thus achieving 
an enhanced ef?ciency of the installation. 

It is advantageous to point the perforations of the upper 
?loor-layer at the bottom edges of the frame base carry 
ing the piece goods and the perforations should preferably 
be in the form of nozzles. As a result, the part of the en 
velope depending beyond the bottom edges of the frame 
base and being drawn together by the suction effect of the 
sucked off air, will then adhere even more closely to the 
bottom of the frame base, under the influence of the sup 
plementary blowing action. 

Suitably, the perforations of the air channels to the 
oven chamber may be disposed near the floor and the hot 
air may be directed obliquely toward the lateral edge 
regions of the floor, adjacent the air channels. The hot 
air current sucked from the oven chamber by the two 
ventilators above the ceiling can consequently rise along 
the envelope of synthetic material. Thus, one achieves 
moreover, in an advantageous manner, that all the 
circulating air sweeps along the sides of the envelope. 

In a further development of the apparatus of the in 
vention, it is advisable to make the outlet direction of 
the perforations of the air channels and/or of the upper 
?oor-layer adjustable, so that the desired effect of fold 
ing the envelope under the frame base can be obtained 
also for piece goods stacks on base frames of different 
dimensions. 
The suction line of a hot air oven having a suction de 

vice in the form of a suction line may also be connected 
to the suction side of the ventilators associated with the 
air channels. An air sucking appliance proper, e.g. an 
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axial fan, will then not be required, so that, when con 
structing such an apparatus, one need not arrange for 
the suction appliance disposed in the space between the 
two ?oor-layers or, as the case may be, underneath the 
lower ?oor-layer, to be accessible for maintenance pur 
poses. 

In an apparatus of the kind initially mentioned, it is 
useful to provide a framework which is vertically dis 
placeable on guide means and which has a heat emitting 
element connected to a heater. If all or some of the above 
mentioned features of the invention are realized in such 
an apparatus, it is advisable to make it possible for the 
air sucked off by the suction device associated with the 
platform to be conducted to the heater. 
Two preferred embodiments of the invention are il 

lustrated in the accompanying drawing, in which: 

‘BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2 each show a vertical section through 
one of the embodiments. 

DETAILED DESCRIPTION OF THE DRAWINGS 

In FIG. 1, a cube-shaped stack 1 of piece goods having 
an associated rectangular base frame 2 is deposited on a 
transport means 4 disposed in the interior of a hot air 
oven 3. An envelope 5 of synthetic material is pulled 
over the piece goods stack 1, with the envelope loosely 
depending beyond a bottom ‘6 of the base frame 2. The 
base frame 2 may also be referred to as a pallet. 
The transport means 4 rests on the rupper side of an 

upper layer 7a of a double ?oor. The upper side of the 
upper layer 7a of the double ?oor thereby simultaneously 
represents platform 7. This transport means 4 can be 
imagined e.g. as a simple plank carriage or as a belt~ or 
chain-conveyor. In the central region of the upper layer 
7a of the double ?oor, the blade of an axial fan driven by 
an electric motor is arranged to rotate substantially in 
the plane of the upper ?oor-layer 7a. The air sucked 
by this blade from the interior of the envelope 5, i.e. 
from the piece goods stack 1, causes the envelope 5 to 
adhere ?rmly to the upper surface and to the sides of 
the stack 1 and the air is led through an interspace 10 of 
the double ?oor to the opposed sides of oven chamber 
11, to nozzle-like perforations 12 directed toward the 
center of the oven chamber 11. 
The sucked off air introduced into the oven chamber 

11 through the perforations 12 blows, because of the 
disposition of the perforations 12, toward the lower edges 
of the base frame 2, so that the envelope 5 which is 
being drawn towards the central area of the base frame 
2 by the suction of the fan blade, applies itself even more 
closely to the bottom '6 of the base frame 2. The sucked 
off air introduced into the over chamber 11 from the 
interspace 10 of the double floor, through the perfora 
tions 12, mixes in the region of the lower longitudinal 
edges of the interior of the oven 3 with the hot air intro 
duced into the oven space 11 through perforations 13. 
The perforations 13, which are provided only in the lower 
region of the interior side-walls of the hot air oven 3, 
are also constructed in the form of nozzles, similar to 
the perforations 12 of the upper layer of the ?oor. The 
hot air currents from the perforations 13 are directed 
inwardly toward the floor of the oven chamber 11 and 
they mix with the current of sucked off air. By a suit 
able disposition of the outlet angles of the perforations 
12 and of the perforations 13, a hot air current can be 
produced in an advantageous manner, as shown by the 
arrows, which current, starting at the lower edge of the 
frame base 2, rises along the vertical surfaces of the 
piece goods stack 1 to the ceiling (not shown) of the 
oven space 11. 

The hot air is led, in each case, to the perforation 
13 through an air channel 14 at the upper end of which 
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4 
a blower is provided which urges the hot air, conveyed 
through the perforated ceiling of the oven space 11 to 
a heat control (not shown) and into the air channels 14. 
The portion of the envelope 5 which originally ex 

tended beyond the lower side 6 of the base frame 2 is 
applied to the lower side 6 during the shrinking process, 
in such a manner that after the shrinking process, the 
piece goods stack 1 can only be parted from the base 
frame 2 by the destruction of the envelope 5. 

In the second embodiment illustrated in FIG. 2, ‘a 
frame 16 is arranged to be displaceable along two vertical 
guide means 15. The frame 16 comprises a heat emitting 
element (not shown) for shrinking the envelope 5 of 
synthetic material pulled over the piece goods stack 1. 
The frame 16 is of annular shape, corresponding to 
the horizontal cross section of the piece goods stack 
1 or of its base frame 2. The base frame 2 is supported 
by the platform 7 which latter, as indicated by the arrows, 
is air-permeable in its central region. Under the plat 
form 7 there is again disposed an electric motor driven 
rotor of an axial fan 9. 
The air sucked by the fan 9 out of the piece goods 

stack and from the space laterally surrounding the base 
frame is, in this embodiment, blown into the ambient at 
mosphere. As to shrinking of the synthetic envelope 5 
and its contraction below the lower side of the frame 
base 2, the same remarks apply for this embodiment as 
were made regarding FIG. 1. This second embodiment 
differs from the ?rst one as to the way it works, in that 
the shrinking of the envelope does not ‘occur all over 
the envelope at the same time, but in ‘bands encircling 
the piece goods stack 1, this band-like shrinking area 
descending as the frame 16 is lowered on the guides 
15, until the frame 16 is ?nally lowered so far that it lies 
at the level of the platform 7. 

In the second embodiment too, it is in principle pos 
sible to support the base frame 2 on transport means and 
to arrange the latter in the plane of the platform 7 
or slightly higher than the latter. 

I claim: 
1. An oven for shrinking a plastic envelope over 

piece goods stacked on a base frame with a portion of 
the envelope extending below the base frame, compris 
ing a platform which is air-permeable over an area 
adapted to receive the base frame, two walls facing each 
other on either side of the air-permeable area, said walls 
having nozzles directed obliquely downwardly toward the 
air-permeable area of the platform, conduit de?ning 
means leading from the interior of the oven to the 
nozzles, and suction means for drawing air downwardly 
through the air-permeable area of the platform and for 
driving air through the conduit de?ning means to the 
nozzles whereby the air is directed toward the extending 
portion of the envelope to move said portion under the 
base frame to provide a unit de?ned by the piece goods, 
envelope and base frame. 

2. An oven for shrinking a plastic envelope over piece 
goods stacked on a base frame with a portion of the 
envelope extending below the base frame, comprising a 
double ?oor de?ned by an upper layer and a lower layer 
providing an interspace therebetween, said upper layer 
having an air-permeable area adapted to receive the base 
frame, two walls within the oven facing each other on 
either side of the air-permeable area, said walls having 
nozzles directed obliquely downwardly toward the air 
per-meable area of the upper layer, said upper layer 
being provided with nozzles directed toward the bottom 
of the base frame, and suction means for drawing air 
downwardly through the air-permeable area of the upper 
layer and for driving said air through the nozzles of the 
upper layer whereby the air leaving said nozzles is di 
rected toward the extending portion of the envelope to 
move said portion under the base frame to provide a unit 
comprising the piece goods, envelope and base frame 



5 
and air being driven through the nozzles of the walls for 
mixing with the air leaving the nozzles of the upper 
layer. 

3. The apparatus as claimed in claim 1 in which the 
suction means comprises a motor driven fan located di 
rectly below the platform. 

‘4. The apparatus as claimed in claim 2 in which the 
suction means comprises a motor driven fan having its 
blade located in the air-permeable area of the upper 
layer for rotation substantially in the plane of the upper 
layer and the nozzles of said walls being located close 
to the upper layer of the double ?oor. 
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