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FIG.1

(57) Abstract: A domestic compact article folding machine (10) configured for autonomous article folding has machine top and bottom
ends (12, 14) and a uniform machine body portion which extends therebetween. The folding machine (10) includes an active loading
system (20) located at the machine top end (12), at least five stacked conveyor layers (38) and an active unloading system (22) located
at the machine bottom end (14). Outer dimensions of the folding machine (10) are equal or smaller than a domestic appliance for
article treatment. The folding machine (10) is configured to fold the article at least once in a width of the article and at least once in
a length thereof.
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DOMESTIC COMPACT ARTICLE FOLDING MACHINE HAVING STACKED
CONVEYOR LAYERS AND FOLDING METHOD THEREFOR

FIELD OF THE INVENTION

[001]  The subject matter of the current application relates to garment/fabrics folding machines.
Specifically, it relates to non-industrial, relatively compact and light folding machines configured
only for domestic use. The current application does not relate to folding machines configured for

folding large items such as bed sheets, or small items such as socks or underwear.

BACKGROUND OF THE INVENTION

[002]  There has been a long felt need in the domestic consumer market for a compact, affordable
product which can quickly and reliably fold our laundry. Folding machines of the field are known

and disclosed, for example, in US8973792.

SUMMARY OF THE INVENTION

[003] Inaccordance with the subject matter of the present application there is provided a
domestic compact article folding machine configured for autonomous article folding and having
machine top and bottom ends and a uniform machine body extending therebetween, the folding
machine comprising:

an active loading system located at the machine top end,

at least five stacked conveyor layers; and

an active unloading system located at the machine bottom end,

wherein

outer dimensions of the folding machine are equal or smaller than a domestic appliance for
article treatment; and wherein the folding machine is configured to fold the article at least once in

a width of the article and at least once in a length thereof.
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[004]  Any of the following features, either alone or in combination, may be applicable to any of
the above aspects of the subject matter of the application:

[005] The machine body has exactly three conveyor layers and the loading and unloading
systems each includes exactly one conveyor layer.

[006] The machine body has exactly five conveyor layers and the loading and unloading
systems each includes exactly one conveyor layer.

[007]  The folding machine can have a box-shaped enclosure which comprises machine top and
bottom surfaces and a machine peripheral surface which extends therebetween; and in an
operative mode, the loading system protrudes outwardly from the machine peripheral surface.
[008]  The loading system comprises an input hanger assembly which has an adjustable width
portion and configured to match various article sizes.

[009]  The loading system is adjustable in a lateral direction and configured to accommodate
and load various article sizes.

[0010] Each conveyor layer comprises only one or two conveyors.

[0011] The folding machine comprises at least one service door at one or both machine side
surfaces and/or at one or both machine front and rear surfaces.

[0012] The folding machine is not configured to fold articles wider than 70 cm.

[0013] The folding machine is not configured to fold articles longer than 150 cm.

[0014] The folding machine is not configured to fold articles fabrics thicker than 15
millimeters.

[0015] The folding machine can have exactly seven stacked conveyor layers;

[0016] Each pair of adjacent layers can have at least 50 percent overlap therebetween.

[0017] The loading system is retractable, and folds inside the machine when not in use.

[0018] The loading system can comprise a motorized loading hanger assembly located within
the folding machine when not in use and extendable outwardly therefrom in an operative mode.
[0019] The loading system can have an adjustable width.

[0020] The unloading system comprises a conveyor which moves back and forth in the
longitudinal direction and configured for stacking articles by cooperating with a conveyor layer
located adjacently thereabove.

[0021] The folding machine comprises sensors configured for detecting existence, width and/or

thickness and/or length of articles.
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[0022] The folding machine according to claim 1, wherein the folding machine comprises
further article handling or treatment.
[0023] The folding machine comprises a fabric softening arrangement and/or a fragrance

arrangement.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] For a better understanding of the subject matter of the present application and to show
how the same may be carried out in practice, reference will now be made to the accompanying
drawings, in which:

Fig. 1 is an isometric external view of a folding machine in an operative mode;

Fig. 2 is an isometric external view of a folding machine in a non-operative mode;

Fig. 3 is an isometric internal view of the folding machine of Fig. 1 with its enclosure
removed;

Fig. 4 is a cross-section taken along line IV-IV in Fig. 3;

Fig. 5 is a detailed side view of a fabric de-wrinkling module located adjacent a loading
system;

Fig. 6 is a top view of the folding machine of Fig. 3; and

Fig. 7 is a side view of the folding machine of Fig. 3;

Fig. 8 is a front view of the folding machine of Fig. 3;

Fig. 9 is an isometric cross-sectional view taken along line IX-IX in Fig. 3.
[0025] Where considered appropriate, reference numerals may be repeated among the figures to

indicate corresponding or analogous elements.

DETAILED DESCRIPTION OF THE INVENTION

[0026] In the following description, various aspects of the subject matter of the present
application will be described. For purposes of explanation, specific configurations and details are
set forth in sufficient detail to provide a thorough understanding of the subject matter of the present

application. However, it will also be apparent to one skilled in the art that the subject matter of the
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present application can be practiced without some specific configurations and details presented
herein.

[0027] Reference is made to Figs. 1 and 2. A folding machine 10 has machine top and bottom
ends 12, 14 and a uniform machine body 16 which extends therebetween. In a non-operative, or
storage, mode all the sub-systems of the folding machine 10 are preferably located inside an
enclosure 18. The enclosure 18 can be fabricated from recycled plastic or similar material to
minimize weight and enable easy design and cheaper manufacturing. The machine top end 12 has
a loading system 20 which protrudes outwardly therefrom and the machine bottom end 14 has an
unloading system 22 which protrudes as well.

[0028] The enclosure 18 has machine top and bottom surfaces 24, 26 and a machine peripheral
surface 28 which extends there between. The machine peripheral surface 28 can have opposite
machine side surfaces 30 and opposite machine front and rear surfaces 32, 34 which extend
between the machine side surfaces 30. The machine top and bottom end 12, 14 are located in the
machine front surface 32. The enclosure 18 can include at least one service door 36.

[0029] The folding machine 10, and specifically the dimensions of the outer enclosure 18, are
preferably smaller than 65 centimeters in width; smaller than 85 centimeters in height and smaller
than 75 centimeters in depth. According to one embodiment, the folding machine can be smaller
than 125 centimeters. One of the main goals according to the subject matter of the application is
producing a household folding machine 10, the outer dimensions of which (in the non-operative
mode) do not exceed the dimensions of standard domestic appliances for article treatment, e.g.,
washing machines or driers. Another goal and advantage of the current design strategy is not to
exceed the weight of similar appliances, which enables easier and cheaper shipping, and indoor
carrying and moving. According to the present example, the folding machine 10 weighs less than
35 kilograms, and preferably, less than 30 kilograms.

[0030] The machine bottom surface 26 can be planar and defines a vertical axis Z which is
perpendicular thereto and extends from a center of the machine bottom surface 26 and passes
through the machine top surface 24. Alternatively, a base virtual plane which passes through base
points or legs of the machine can define the vertical axis Z. A longitudinal axis X extends
perpendicular to the vertical axis Z, lays in the machine bottom surface 26 or the base virtual plane
and passes through the machine front and rear surfaces 32, 34. The longitudinal axis X extends
midway between the machine side surfaces 30. A lateral axis Y extends perpendicular to the

longitudinal axis X and to the vertical axis Z and lays in the machine bottom surface 26. The
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vertical axis Z defines a vertical direction parallel thereto. The longitudinal axis X defines a
longitudinal direction parallel thereto. The lateral axis Y defines a lateral direction parallel thereto.
[0031] According to a preferred embodiment, the folding machine 10 has seven stacked conveyor
layers 38. The machine body 16 can include five conveyor layers 38 and the loading and unloading
systems 20, 22 each includes only a single conveyor layer 38. The expression 'conveyor layer' is
used to describe one or two conveyors 40 located in, or associated with, a single conveyor layer
38. A conveyor 40, according to the present example, includes at least one belt or bendable strip
of material stretched in an endless loop around exactly two parallel identical rollers or cylindrical
members. The conveyors 40, and specifically the belts, extend in the longitudinal direction, and
the rollers, and respective roller rotation axes, extend in the lateral direction.

[0032] The word stacked is used to describe a structure in which layers at least partially overlap
in a top-to-bottom/ plan view thereof (as seen in Fig. 4). In other words, each conveyor layer 38 is
located either under, or above, an adjacent conveyor layer 38. In a preferred embodiment, the
overlap spans across at least 50 percent of the conveyor layer 38. In a more preferred embodiment
spans across at least 70 percent of the conveyor layer 38. According to the present example, two
conveyors 40 of a given conveyor layer 38 can be co-planar. As will further be explained in detail
below, the number of stacked conveyor layers 38, and the number of conveyors 40 per layer,
directly affect the type and amount of folds the folding machine 10 is capable of performing.
[0033] The folding machine 10 can fold articles in the lateral direction and in the longitudinal
direction. A fold in the lateral direction of the folding machine 10 will be referred to herein as a
width fold. A fold in the longitudinal direction of the folding machine 10 will be referred to herein
as a length fold. According to the current example, and as will be explained in detail below, the
machine has a passive first width-folder 46 mechanism and an active second width-folder 48
mechanism. A conveyor layer 38 which includes two conveyors 40 with a space therebetween,
can be considered a length-folder 50. According to the subject matter of the present application, a
folding machine 10 with three conveyor layers 38 in the machine body 16 can perform a single
length fold and a folding machine 10 with five conveyor layers 38 can perform one or two length
folds, depending on the length of the article loaded into the folding machine 10. In the machine
body 16, a conveyor layer 38 which has a single conveyor 40 and no other mechanisms, can be
regarded as a reversing layer 52, configured only to flip, or turn the article 180 degrees, from a
position in which one side of the article faces upwards towards the machine top surface 24 into a

position where it faces towards the machine bottom surface 26, or vice versa. Where desired, the
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reversing layers 52 can also reverse articles in the longitudinal direction, or turn them 180 degrees
about the vertical axis Z. The folding machine 10 can include reversing members 54 which are
configured to enable the article to slide thereupon from one conveyor 40 to the next conveyor 40
located thereunder. The reversing members 54 also prevent the articles from falling from the
conveyors 40. The reversing members 54 can have a cylindrical shape.

[0034] Attention is drawn to Fig. 5. The folding machine 10 can also include an article treatment
system 56, such e.g., a softening arrangement and/or a fragrance arrangement.

[0035] The term treatment can refer to spraying of chemicals (e.g., perfume). The treatment system
56 can include sanitize/sterilization agent, softener, etc. The treatment system 56 is preferably
located midway between the machine top and bottom ends 12, 14 and preferably adjacent the
machine bottom end 14 (machine body 16 or unloading system 22). According to some
embodiments, the folding machine 10 can include a latterly extending pipe which includes spraying
nozzles (perpendicular to the longitudinal direction).

[0036] Another type of treatment system 56 can include a De-wrinkling process which can include
spraying softener followed by pressing the fabric against the conveyor 40 with a heated roller 58
as depicted in fig. 5. The De-wrinkling treatment is preferably located at the beginning of the
article folding process, i.e., at the loading system 20.

[0037] According to the present embodiment, the folding machine 10 has exactly two width-
folders 46, 48, exactly two length-folders 50 and two reversing layers 52.

[0038] The loading system 20 is preferably at least partially retractable, i.e., it can be drawn in,
or fold inside the enclosure 18 when not in use i.e., in the non-operative mode. In the operative
mode, the loading system 20 extends, or the majority of which, is located outwardly, or externally
to the folding machine 10, or to the machine front surface 32 of the enclosure 18. This is
advantageous, since the articles are easier to "hand over" to the folding machine 10 by an operator,
or user, of the folding machine when the loading system 20 extends outwardly from the machine,
being more accessible to the user. While retractability is not a requirement in an operative mode,
protruding outwardly — is. This structure is not advantageous only in terms of user ergonomics,
but also because the article requires a minimal travel while being hung in the vertical direction
before entering the loading system 20, or specifically, the static or passive first width-folder 46.
The loading system 20 can include a single active hanger 60 and a single conveyor layer 38 which

includes a single conveyor 40. The loading system 20 further includes the first width folding
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mechanism, or the first width-folder 46, which is located farthest from the folding machine rear
surface 34 at a loading system front end.

[0039] Attention is drawn to Fig. 4. The first width-folder 46 is configured to fold excess fabric
at sides of the article, such as sleeves. The first width-folder 46 is a passive mechanism, in the
sense that it does not move the fabric to fold it, but rather the fabric is folded simply by being pulled
thereacross. According to the present embodiment, the first width-folder 46 includes a female
member and a corresponding male member which is located thereabove. The female member is
plate-shaped and includes a trapezoidal opening with two first folding edges which converge in the
longitudinal direction and inwards, towards the machine rear surface 34. The female member can
be planar. The male member is also plate-shaped, and can include a trapezoidal protrusion with
two second folding edges which converge in the longitudinal direction, outwardly away from the
machine rear surface 34. The male member includes a bend such that the protrusion is oriented
transversely to the opening and passes therethrough. The second folding edges are located between
the first folding edges (transversely thereto) such that when an article pulled across the male
member (towards the machine rear surface 34) climbs onto the protrusion and any excess fabric at
its sides is urged, or folded, by the first folding edges in a direction towards a plane defined by the
longitudinal and vertical axes X, Z beneath the male member. Therefore, the excess fabric is
already folded in the lateral direction (at its width) by the loading system 20. In a further preferred
embodiment, the first width-folder 46 can automatically adjust its width, to accommodate different
article widths. This can be achieved by female and male members, each of which divided into two
portions which, using a rail mechanism can move in the lateral direction towards and from each
other.

[0040] According to the present example, the active hanger 60 includes a hanger rail 62 which
extends in the longitudinal direction and a band, or chain 64, onto which a single hanger 64 is
attached. The hanger 46 extends in the lateral direction and can include two clips 66 configured
for releasably clamping the fabric. According to the present example, each clip 66 includes a static
jaw 68 and a resilient clamping arm 70 which elastically folds (or lifts) inwards when the fabric is
inserted into the clip 66, and elastically clamps the fabric onto the static jaw 68 such that when the
active hanger 60 is moved, it carries the article with it. According to some embodiments, it is
impossible to remove the fabric without lifting the clamping arm 70 or damaging the fabric. Atan

inwardly located release portion, the hanger rail 62 can include a release arm 72 which forces and
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lifts the clamping arms 70 enabling a release of the fabric at a desired location onto the conveyor
40 thereunder.

[0041] The loading system 20 conveyor layer 38 is located under the hanger rail 62 and slightly
below the first width-folder 46. The first width-folder 46 is located further outwardly than the
loading system 20 conveyor layer 38 in the operative mode.

[0042] In a conveyor layer 38 which includes two adjacent conveyors 40 and performs a length
fold (referred to herein as a length-folder 50), a layer space LS is defined between the two
conveyors 40 in the longitudinal direction. The layer space LS location in the longitudinal direction
is preferably closer to a reversing member 54 which conveys the article onto the same layer, than
the vertical axis Z. The layer space LS can range between 3mm and 40mm. The length fold is
performed while the two conveyors 40A, 40B rotate in opposite directions, towards each other (i.e.,
always a top half of each conveyor band), pulling, or forcing (via friction) the article through the
layer space LS which is configured to self-adjust, thereby allowing the article to flow therethrough.
In this way, the article simply has nowhere else to proceed, other than through the layer space LS.
It is noted that a fold apex is determined at a specific location in the article which was located
above the layer space LS before the conveyors 40A, 40B began to rotate towards each other.
[0043] In alength-folder 50, a first conveyor 40A is static, or fixed, and a second conveyor 40B
is mounted on a rail which enables movement back and forth in the longitudinal direction. The
layer space LS is adjustable depending on the thickness of article being folded. In the current
embodiment, this adjustment is achieved by a spring which forces the second conveyor 40B
towards the first conveyor 40A. However, this can be achieved by a motor which moves the second
conveyor 40B.

[0044] According to embodiments of the present application, the folding machine 10 can also
include a folding member which is located above the layer space LS and forces/pushes the fabric
therethrough, until enough friction is generated such that the article is pulled through the layer
space LS solely by the simultaneous roll/rotation of the conveyors 40A, 40B. This can improve
reliability in some examples where the fabric generates less-than-desired friction force with the
conveyors 40A, 40B.

[0045] The second width-folder 48 can include motorized mechanical folding arms 74 which are
located opposite of each other in the lateral direction, on both sides of the second conveyor layer
38B and configured to lift and width-fold the article. The second-width folder 48 can include ski-

shaped panels 76 which are configured to hold the fabric, press it against the conveyor to allow the
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folding arms 74 to fold only the necessary portion of the fabric, and locate, or set the location of,
the folding line. The folding arms 74 can be synchronized, thereby folding one after the other to
prevent fabrics hitting each other. Another advantage stemming from two arms alternatingly
working in the same space is to save valuable space in the lateral direction. In other words, the
folding arms 74 can have an overlapping relationship without engagement. The folding arms 74
can work in the lateral direction while at the same time the article is being conveyed in the
longitudinal direction.

[0046] According to one embodiment, the folding machine 10 can fold articles with a preferred
range of fabric thickness between 0.5 millimeters and 12 millimeters. This range may vary
depending on user preference and/or application (i.e., fabric types).

[0047] The folding machine 10 includes sensors across the folding path inside the folding
machine 10. According to the present example, electro-optic, or specifically, photo-electric sensors
are used to detect the existence of articles and to measure lengths thereof.

[0048] A designated surplus space is defined between the conveyors and the enclosure 18 in the
vertical direction, which enables the folding machine 10 to accommodate and handle long, or
longer articles which, e.g., are longer than a length of a conveyor layer 38.

[0049] According to the present embodiment, and as shown in Fig. 1, the unloading system 22 is
also retractable, and includes a tray, and preferably also a basket. A relatively large basket space
is defined between the lowest conveyor layer 38 of the machine body 16 and the conveyor layer
38 of the unloading system 22 to accommodate the basket, in which the folded articles are collected.
In the vertical direction, the basket space can receive values in the range of between 18 centimeters
and 25. The basket rests on the conveyor of the unloading system 22 and is configured to move
therewith. In other words, a large friction force, or a clamping arrangement (e.g., protrusion and
corresponding recesses) exists between the basket and the conveyor which prevents relative
movement. In other embodiments, in an alternate solution to the conveyor, the basket can be moved
back and forth in the longitudinal direction by rollers or similar arrangement capable of performing
the same.

[0050] According to a preferred embodiment, the loading system 20 has a first conveyor layer
38A, the machine body 16 has a second, third, fourth fifth and sixth conveyor layers 38B-38F and
the unloading system 22 has a seventh conveyor layer 38G. A method of folding articles can

include the following steps:
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a.  Using the active hanger 60 to pull an article over the passive first width-folder 46 while
performing a first width fold thereabout.
b.  Conveying the article using the first conveyor layer 38A to the second conveyor layer
38B.
c.  Performing a second width fold using the active second width-folder 48.
d.  Reversing the article by conveying it to the third conveyor layer 38C and further
conveying the article to the fourth conveyor layer 38D,
e. If required by a desired folding method, or from determining required length,
performing a first length fold by conveying the article through the layer space LS between
the two adjacent conveyors of the fourth conveyor layer 38D and onto the fifth conveyor
layer 38E which rotates, or rolls, in sync with the fourth conveyor layer 38D to prevent
unfolding of the article.
f. Reversing the article with the fifth conveyor layer 38E by conveying the article to the
sixth conveyor layer 38F.
g. If required by a desired folding method, or from determining required length,
performing a second length fold by conveying the article through the layer space LS between
the two adjacent conveyors of the sixth conveyor layer 38F and onto the seventh conveyor
layer 38G which rotates, or rolls, in sync with the sixth conveyor layer 38F to prevent
unfolding of the article.
[0051] In a preferred embodiment, the folding machine 10 can accommodate up to four articles
simultaneously, and consecutively, while folding, or in an operative mode. For example, one
article can be located on the gripper/clips 66 before the first conveyor layer 38 A, a second article
can be located on the second and/or first conveyor layers 38B, 38A, a third article can be located
on the fourth and/or 3rd conveyor layers and a fourth article can be located on the sixth and/or fifth

conveyor layers 38F, 38E (the folded articles are stacked in the basket).

10
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CLAIMS

1. A domestic compact article folding machine (10) configured for autonomous
article folding and having machine top and bottom ends (12, 14) and a uniform machine
body (16) extending therebetween,
the folding machine (10) comprising:
an active loading system (20) located at the machine top end (12);
at least five stacked conveyor layers (38); and
an active unloading system (22) located at the machine bottom end (14),
characterized in that,
outer dimensions of the folding machine (10) are equal or smaller than a
domestic appliance for article treatment; and the folding machine (10) is
configured to fold the article at least once in a width of the article and at least

once in a length thereof.

2. The folding machine (10) according to claim 1, wherein the machine body (16)
has exactly three conveyor layers and the loading and unloading systems (20, 22) each

includes exactly one conveyor layer.

3. The folding machine (10) according to claim 1 or 2, wherein the machine body
(16) has exactly five conveyor layers and the loading and unloading systems (20, 22)

each includes exactly one conveyor layer.

4. The folding machine (10) according to any one of claims 1 to 3, wherein the
folding machine (10) has a box-shaped enclosure (18) which comprises machine top
and bottom surfaces (24, 26) and a machine peripheral surface (28) which extends
therebetween; and in an operative mode, the loading system (20) protrudes outwardly

from the machine peripheral surface (28).
5. The folding machine (10) according to any one of claims 1 to 4, wherein the

loading system (20) comprises an active hanger (60) assembly which has an adjustable

width portion and configured to match various article sizes.

11
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6.  The folding machine (10) according to any one of claims 1 to 5, wherein the
loading system (20) is adjustable in a lateral direction and configured to accommodate

and load various article sizes.

7.  The folding machine (10) according to any one of claims 1 to 6, wherein each

conveyor layer (38) comprises only one or two conveyors (40).

8.  The folding machine (10) according to any one of claims 1 to 7, wherein the
folding machine (10) comprises at least one service door (36) at one or both machine

side surfaces (30) and/or at one or both machine front and rear surfaces (32, 34).

9.  The folding machine (10) according to any one of claims 1 to 8, wherein the

folding machine (10) is not configured to fold articles wider than 70 cm.

10. The folding machine (10) according to any one of claims 1 to 9, wherein the

folding machine (10) is not configured to fold articles longer than 150 cm.
11. The folding machine (10) according to any one of claims 1 to 10, wherein the
folding machine (10) is not configured to fold articles fabrics thicker than 15

millimeters.

12.  The folding machine (10) according to any one of claims 1 to 11, wherein the

folding machine (10) has exactly seven stacked conveyor layers;

13. The folding machine (10) according to any one of claims 1 to 12, wherein each

pair of adjacent layers have at least 50 percent overlap therebetween.

14.  The folding machine (10) according to any one of claims 1 to 13, wherein each

pair of adjacent layers have at least 70 percent overlap therebetween.

15. The folding machine (10) according to any one of claims 1 to 14, wherein each

pair of adjacent layers have at least 90 percent overlap therebetween.

12
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16. The folding machine (10) according to any one of claims 1 to 15, wherein the

loading system (20) is retractable, and folds inside the machine when not in use.

17. The folding machine (10) according to any one of claims 1 to 16, wherein the
loading system (20) comprises a motorized loading active hanger (60) assembly located
within the folding machine (10) when not in use and extendable outwardly therefrom

in an operative mode.

18. The folding machine (10) according to any one of claims 1 to 17, wherein the

loading system (20) has an adjustable width.

19. The folding machine (10) according to any one of claims 1 to 18, wherein the
unloading system (22) comprises a conveyor (40) which moves back and forth in the
longitudinal direction and configured for stacking articles by cooperating with a

conveyor layer (38) located adjacently thereabove.

20. The folding machine (10) according to any one of claims 1 to 19, wherein the
folding machine (10) comprises sensors configured for detecting existence, width

and/or thickness and/or length of articles.

21. The folding machine (10) according to any one of claims 1 to 20, wherein bed

sheets are not supported.

22. The folding machine (10) according to any one of claims 1 to 21, wherein the

folding machine (10) comprises an article treatment system (56).

23. The folding machine (10) according to any one of claims 1 to 22, wherein the
folding machine (10) comprises a fabric softening arrangement and/or a fragrance

arrangement.
24. The folding machine (10) according to any one of claims 1 to 23, wherein the

folding machine (10) comprises a heated roller (58) configured to press the article

against the conveyor (40).

13
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25.

26.

steps:

An article folding method comprising the following steps:

a.  pulling an article over a passive first width-folder (46) while performing a
first width fold thereabout,

b.  conveying the article using a first conveyor layer (38A) to a second
conveyor layer (38B) located thereunder,

c.  performing a second width fold using an active second width-folder (48),
d. reversing the article by using the second conveyor layer (38B) and
conveying it to a third conveyor layer (38C) located thereunder and further
conveying the article using the third conveyor layer (38C) to a fourth conveyor
layer (38D) located thereunder,

e.  performing a first length fold by conveying the article through a layer space
(LS) between two adjacent conveyors of the fourth conveyor layer (38D) and onto

a fifth conveyor layer (38E), or an unloading system (22) thereunder.

An article folding method according to claim 25, further comprising the following

f.  reversing the article by using the fifth conveyor layer (38E) and conveying
it to a sixth conveyor (38F) layer located thereunder,

g.  performing a second length fold by conveying the article through the layer
space (LS) between two adjacent conveyors (40A, 40B) of the sixth conveyor
layer (38F) and onto a seventh conveyor layer (38G), or an unloading system (22)

thereunder.

14



WO 2018/122841 PCT/IL2017/051387




WO 2018/122841 PCT/IL2017/051387




WO 2018/122841 PCT/IL2017/051387

40,358,384

1 T 62

i
R AT

et




WO 2018/122841 PCT/IL2017/051387

FIG.5



WO 2018/122841 PCT/IL2017/051387

FI1G.7 FIG.8



WO 2018/122841

PCT/IL2017/051387

—— - e
e
11N 7 E— - ey
7 5 ; ____-_:;h, \ - o -; M&:\\‘gg
s ; %@ & b 7 < \\
i i g 74
PN —— o
= Py S~ = — -
/4 > —— i _




INTERNATIONAL SEARCH REPORT

International application No

PCT/IL2017/051387

A. CLASSIFICATION OF SUBJECT MATTER

INV. DO6F89/02
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

DO6F B65H

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

2 January 1968 (1968-01-02)

column 2, lines 21-44

» <

figures

abstract; figures

22 June 1965 (1965-06-22)

A column 2, Tine 19 - column 6,
figures

X US 3 361 424 A (KAMBERG EDUARD F)

column 3, line 73 - column 11, Tine 58;

Y DE 195 04 250 Al (KANNEGIESSER H GMBH CO
[DE]) 19 October 1995 (1995-10-19)
column 3, Tine 65 - column 4, line 7

X US 3 190 640 A (SJOSTROM ROBERT L)

5,17,18

1,2,4,
6-11,
13-16,
19-22
25,26

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

16 April 2018

Date of mailing of the international search report

25/04/2018

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Prosig, Christina

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/IL2017/051387

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

GB 1 324 202 A (KLEINDIENST CO
MASCHINENFABRIK) 25 July 1973 (1973-07-25)

the whole document

JP 2013 252295 A (PLEX INTERNAT DESIGN CO
LTD) 19 December 2013 (2013-12-19)

abstract; figures

GB 1 083 101 A (HEINRICH OELKERS)
13 September 1967 (1967-09-13)

the whole document

DE 41 36 214 Al (KREMPEL SOHNE GMBH & CO0)
6 May 1993 (1993-05-06)

the whole document

1-4,
7-15,20,
22
25,26

1,2,4,
7-11,
13-15,
19-22
25,26

1,3,7,
12-14,
20,22
25,26

1,2,7,
9-15,20,
22
25,26

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1L2017/051387
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 3361424 A 02-01-1968 BE 672775 A 16-03-1966
CH 448003 A 15-12-1967
DE 1235253 B 02-03-1967
GB 1109553 A 10-04-1968
NL 6515862 A 09-06-1966
SE 329825 B 26-10-1970
US 3361424 A 02-01-1968

DE 19504250 Al 19-10-1995 DE 19504250 Al 19-10-1995
DE 59508019 D1 27-04-2000
DE 59510805 D1 13-11-2003
DK 0677610 T3 03-07-2000
DK 0960971 T3 16-02-2004
EP 0677610 A2 18-10-1995
EP 0960971 Al 01-12-1999
JP HO7284599 A 31-10-1995

US 3190640 A 22-06-1965  NONE

GB 1324202 A 25-07-1973  BE 768883 A 03-11-1971
DE 2031808 Al 30-12-1971
FR 2099888 A5 17-03-1972
GB 1324202 A 25-07-1973
NL 7108000 A 28-12-1971

JP 2013252295 A 19-12-2013  JP 5881539 B2 09-03-2016
JP 2013252295 A 19-12-2013

GB 1083101 A 13-09-1967  BE 648886 A 01-10-1964
FR 1425865 A 24-01-1966
GB 1083101 A 13-09-1967
NL 6502744 A 20-09-1965

DE 4136214 Al 06-05-1993  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report

