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(57) Claim

1. An apparatus for applying a coating material to a plurality of sheets as the

sheets are conveyed past the apparatus, comprising:

a) means for overlapping a plurality of sheets, such that a first minor
portion of each sheet overlies a portion of a first adjacent sheet and a second minor
portion of each sheet underlies a portion of a second adjacent sheet wherein the first
and second portions of each sheet are opposed portions of the sheet;

b) a coating station comprising (i) means for receiving coating material
from a supply of such material, (ii) means for at least partially drying the coating
rnaterial on the receiving means and (iii) means for transferring the coating material
from the receiving means to at least a portion of a first major surface of the overlapped
sheets as the sheets are conveyed past the coating station to form coated sheets; and

c) means for collecting the coated sheets.

i5. An apparatus comprising:
a) a sheet dispensing station effective for dispensing
a plurality  of sheets in an overlapping

configuration such that a first end of each sheet
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overlies a portion of a first adjacerit sheet and a
second end of each sheet underlies a portion of a
second adjacent sheet so as to form a continous
array of overlapped sheets; and

a first coating station effective for continously
applying an at least partially dried coating
material to at least a portion of a first major
surface of the overlapped sheets as the sheets move

through the cocating station.
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(57) Abstract

A method and apparatus for applying pressure sensitive adhesive to a substrate, in which the adhesive is deposited on a transfer
I ' surface, such as a circulating transfer belt, dried, and subsequently transferred to a plurality of overlapping sheets. The sheets are preferably
coated with a primer or a low adhesion backsize, or both, prior to application of the adhesive.
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METHOD AND APPARATIIS
FOR APPLYING A COATING MATERIAL TO SHEETS

TECHNICAL FIELD

The invention relates to a method and apparatus for the
application of a coating material such as pressure
sensitive adhesive, to individual sheets, such as

sheets of paper.

BACKGROUND OF THE INVENTION

It is desirable in some fields to apply pressure
sensitive adhesive to a paper substrate and several
methods are known for performing this process. German
patent applicaticn 36 06 199, for example, discloses a
method and apparatus for applying pressure sensitive
adhesive on a continous web of paper. The web is coated
with a primer, or adhesion promoter and dried in a
first drying station. Next, an optional low adhesion
packsize, or release 1layer, may be coated onto the
opposite surface of the web and dried at a second
drying station. Finally, a circalating intermediate
carrier applies the pressure sensitive adhesive, which
has been partially dried while on the intermediate
carrier, over the primer layer. The paper web may then
be collected and further processed as desired.

The various drying steps disclosed in the '199 patent
(drying the primer layer, drying the 1low adhesion
backsize layer, and drying the adhesive layer while on
the intermediate carrier) remove moisture from the
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aqueous primer, backsize and adhesive materials, to prevent the paper web from curling
or wrinkling. However, the sequential application and drying of the primer and low
adhesion backsize layers typically result in some curling of the paper web, which is
undesirable. The curling problem would be more pronounced in the context of the
application of a primer, low adhesion backsize, and adhesive to individual paper sheets
rather than a paper web, because the web is typically in tension whereas the individual
sheets are not. Thus, the method and apparatus of the '199 patent typically is not
suitable for use with individual paper sheetc.

It is an object of the present invention to substantially overcome or at least

ameliorate prior art deficiencies.

SUMMARY OF THE INVENTION

Accordingly, in a first aspect, the present invention discloses an apparatus for
applying a coating material to a plurality of sheets as the sheets are conveyed past the
apparatus, comprising:

a) means for overlapping a plurality of sheets, such that a first minor
portion of each sheet overlies a portion of a first adjacent sheet and a second minor
portion of each sheet underlies a portion of a second adjacent sheet wherein the first
and second portions of each sheet are opposed portions of the sheet;

b) a coating station comprising (i) means for receiving coating material
from a supply of such material, (ii) means for at least partially drying the coating
material on the receiving means and (iii) means for transferring the coating material
from the receiving means to at least a portion of a first major surface of the overlapped
sheets as the sheets are conveyed past the coating station to form coated sheets; and

c) means for collecting the coated sheets.

In a second aspect, the present invention discloses an apparatus comprising:

(a) a sheet dispensing station effective for dispensing a plurality of sheets

: \:-1:(/\ \in an overlapping configuration such that a first end of each sheet overlies a portion of
a2
b AL AE Lu)
oy r‘i?/
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a first adjacent sheet and a second end of each sheet underlies a portion of a second
adjacent sheet so as to form a continuous array of overlapped sheets; and

(b) a first coating station effective for continuously applying an at least
partially dried coating material to at least a portion of a first major surface of the
overlapped sheets as the sheets move through the coating station.

Preferably, the apparatus further comprises means for conveying the sheets,
said conveying means comprising at least one vacuum belt connected to a source of low

pressure for maintaining the position of the overlapping sheets on the belt.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be further explained with reference to the appended

figures, wherein like structure is referred to by like numerals throughout tne several

views, and wherein:

Figure 1 is a schematic perspective view of an apparatus according to the

present invention;

Figures 2 to 4 are a schematic side view of the stations of the apparatus of

Figure 1;

{N:\libd]00090:CMS
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Figure 5 is a top view of the apparatus according
to Fig. 2;

Figure 6 is a perspective view of several
overlapping sheets having a coating material applied
thereto in acicordance with the present invention; and

Figure 7 is a schematic diagram of a detail of the

apparatus according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention 1is preferably directed to the
application of primer, low adhesion backsize, and
pressure sensitive adhesive to a plurality of
individual sheets of paper, and will be described
primarily in that context. However, the present
invention also has a broader applicability to  the
deposition of coating materials onto individual sheets
of any type, and should be sc understood.

In the illustrated embodiment, a preferred apparatus
according to the present invention consists of six
stations, arranged one after the other so that the
sheets are conveyed through the respective stations, in
a transporting direction indicated by the arrow 10 in
Fig. 1. The stations include a sheet supplying station
1, a double coating station 2, a sheet conveying
station with high frequency dryer 3, a coating station
4, a sheet inserting station &5 and a sheet stacking
station 6, which are described in further detail below.
These stations each have separate drive mechanisms,
which are controlled by a central computer 100 to
synchronize the respective drive mechanisms.
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Sheet supplying station 1 has a table 11 for receiving
a stack 12 of individual paper sheets. The sheets are
preferably all of equal size and weight - 50cm by 70 cm
(19.7 in by 27.6 in) and 80g/cm?, for example. A sheet
lifter 13, mounted atop sheet supplying station 1, has
a vacuum head 15 the suction orifice of which depends
down to the uppermost sheet of stack 12. For removing
the uppermost sheet from the stack 12 the suction
orifice gets into contact with the rim area of that
sheet which adjoints vertical outer surface 114 of the
stack 12. When the head 15 rises, the outer end of the
uppermost sheet is lifted. A stream of air is injected
between the 1lifted portion of the uppermost sheet and
the next sheet of stack 12 by a nozzle 110 mounted on
the end of a flexible hose 112 which is coupled to a
source of pressurized air through sheet 1lifter 13. By
the injected airstream the uppermost sheet is lifted in
its entirety from the stack 12 while being held at the
suction head 15 by the suction force of the vacuum.
Suction head 15 then is moved towards an entrance 14 of
a conveyor 17 whose entrance has the form of a slot
between two opposing rollers 16 and 18. The rollers 16,
18, extend transversely to the transport direction
(arrow 10) and are in frictional contact with each
other. One of the rollers, say lower roller 16, is
driven to rotate about its axis by a not shown drive
mechanism. Idle roller 18 follows the rotation of
roller 16 and is supported in bearings such that it may
yield upwardly for opening entrance 14 when a leading
edge of a sheet is to be inserted.
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When the leading edge of the lifted uppermost sheet is
grasped by rollers 16, 18, it is driven through the
entrance 14 along belt conveyor 17 with a speed that
corresponds to the circumferencial speed of roller 16.

Then the next sheet of stack 12 is lifted and fed into
the entrance 14 between rollers 16 and 18. Such 1lifting
and feeding is synchronized under control of computer
100 with the drive speed of the prevouis sheet such
that the leading edge of the succeeding sheet enters
entrance 14 when approximately one third of the 1length
of the previous sheet 1is still outside entrance 14.
Thus, all sheets of stack 12 are conveyed by conveyor
17 one after the other in an overlapped condition
according to which approximately the trailing third of
the 1length (taken in transport direction 10) of a sheet
overlaps the leading section of the succeeding sheet.
When a number of sheets of the stack 12 one after the
other are removed the height of the stack 12 will
diminish and consequently the vacuum head will be
lowered from sheet 1lifter to a greater extent. Sheet
lifter 13 includes a control mechanisin which detects an
extent of lowering the suction head 15 beyond a given
value. The control mechanism then activates a 1lift 116
to which table 11 1is coupled, to run upwardly along
opposing columns 19 for raising table 11. A sheet
supplying station 1 as described above may be obtained
by MABEG Maschinenbau GmbH, Offenbach, Germany, with
the machine identification no. 41988.

According to another embodiment of the invention the
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stack 12 and the related components and control may be
arranged in a manner which allows an overlapping
arrangement of the succeeding sheets in such a way that
the leading section of each sheet overlies the trailing
section of each preceding sheet.

The overlapped sheets +that emerge from the sheet
supplying station 1 are supplied by belt conveyor 17 to
the entrance 24 of a registering portion 20 of double
coating station 2. Within this registering portion, the
transport speed of the overlapped sheets is raised to
approximately threefold the speed of the sheets which
are delivered by the belt conveyor 17, and the
overlapping of succeeding sheets is reduced.

In detail, the registering portion 20 includes close to
the entrance 24 a first pair of opposing rollers 21la,
21b, the axis of which extend parallel to those of
rollers 16, 18. Roller 2la is arranged below the path
22 of the incoming overlapped sheets and is driven by a
not shown drive mechanism controlled by the computer
100. Idle roller 21b is above path 22 and in frictional
contact with roller 2la. Roller 2la is driven with the
same speed as roller 16. Downstream of rollers 2la, 21b
stop means 200 are provided in the path 22 which
include a number of fingers which extend upwardly into
path 22 and which are mounted on a common pivot axis
below path 22. All fingers are aligned transversely to
the transport direction 10. Upon a stop means in-
activating command, all fingers may swung downwardly
out of path 22 to allow the continuation of the run of




the shests towards another pair of rollers 23a, 23k. in
the zbsence of such command (or if an inverted command
is received), all fingers rock upwardly into path 22
for stopring further progress of an incoming sheet Ly

A

(
£,

abutment of the leading edge thexeof against the r
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fingers. Roller 23a, being arranged below rath 2 LS

driven approximately three times faster than rollex 21z

whexrsas idle xcller 23b above path 22 frictionzlly
contacting roller 23a follows the speed of roller 23a.

When the lesading edge of the first incoming shesc is
escaping rwllers 2la, 21b it may pass the inactiwva:zzsd
stop means 200 and will be grasped in between rcliszxg
23a, 23b. That sheet then will be acceleraz=4
corresponding to the higher speed of rollers 23a, 23b.
Stop means 200 1is activated timely such that the
succeeding sheet will abut stop means 200. nisx
control of computer 100, stop means 200 1is inactivaz=d
(i.e. the fingers are swung down out of path 22) a: a
time the overlapping of the first sheet and the
succeeadin sheet has reduced to approximately 1.0 to
2.0 cm (0.4 to 0.8 in). After the leading edge of the
succeading sheet (together with the trailing edcs of
the first sheet) has been grasped between rollers 23z
und 23b stop means 200 is again activated for storping
the next sheet. Again, the computer 100 commands
inactivating the stop means 200 at a time the
overlapoing of second sheet and third sheet has recducsd

to approximately the aforementioned extend.

The overlapping for 1.0 to 2.0 cm of succeeding shes:ts

AMENBED SHEET
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is maintained by strict control of the speeds of the
drive mechanisms within the following portion of double
coating station 2 and stations 3 and 4. The stop means
200 of the registering portion 20 also serves to
properly align all incoming sheets before further
processing thereof.

The accelerated overlapped sheets emerging the
registering portion 20 are fed by assistance of guide
rollers 28a, 28b into the coating portion 26 of double
coating station 2 along the horizontally continuing
path 22. Downstream of rollers 28a, 28b a first coating
rc:*.r 25 is arranged above path 22 and a second roller
29 is arranged below path 22.

The first coating roller 25 cooperates with a metering
roller 27. A trough 210 for receiving a first liquid is
formed by a portion of the circumference of the
metering roller 27 adjacent a slot 212 between the
metering roller 27 and the first coating roller 25, &
portion of the circumferznce of the first coating
roller 25 adjacent slot 212 and two opposing side walls
214, 216 each of which is held in cirumferencial
grooves 218, 220 and 222, 224, respectively of the
metering roller 27 and the first coating roller 25. As
can best be seen from fig. 3, those circumferencial
grooves 218, 220, 224, 226 are spaced apart along the
axis of rollers 25, 27 and provided close to the
opposing end surfaces thereof. The width of slot 212
between metering roller 27 and first coating roller 25
may be adjusted for instance by moving metering roller
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27 towards to or away from first coating roller 25.
Thereby the amount of liquid which finds its way out of
trough 210 through slot 212 upon the upper surface of
the sheeats passing underneath first coating roller 25
may be controlled. A sheet stripper [(not shown) is
abutting the periphery of the first coating rollsr
downstream the contact thereof with the sheets to
prevent a shest from wrapping around the first coating
roller 25.

The first licuid, in an embodiment of the invention, is
a primer, which is an aqueous solution of an organic
binding agent and a cleaved mineral pigment. Specifi-
cally, that sclution is obtained by mixing approxima-
tely 5% by volume of a binding agent (available under
the trademark MOVIOL from Hoech-: AG, Frankfurt/Main,
Germany) and approximately 5% by volume of pigment
(available under the trademark AEROSIL from Degussa AG,
Frankfurt/Main, Germany) with .approximately 90% by
volume of watar.

Thus, by rotating first coating roller 25 and metering
roller 27 a continuous layer of primer is lzid down on
the web-like overlapped shests across thei:. width when
they are passed underneath the first coating xoller 25.

Above trough 210 a pump 228 is provided, the outlst
pipe 230 of which opens above trough 210. The irlet
port of pump 228 1is connected to a suitable hose or
pipe (not shown) to a source of the first 1liquid
(primer). Moreover, trough 210 1is provided with an
overflow line 232 which returns to said source.

AMENDED SHEET
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Below path 22 and vertically below first coating roller
25 a second coating roller 29 is provided which rotates
with the same speed as the first coating roller 25
which corresponds to the accelerated transport speed of
the overlapped sheets. A tank 240 for receiving a
second 1liquid is held below second coating roller 29. A
baling roller 260 is provided underneath and in contact
and parallel to second coating roller 29 which, when
tank 240 by not shown means is filled with that second
liguid, dips into that liquid (fig. 2, 7). When second
coating roller 29 and baling roller 260 are driven to
rotate about their axes, 1liquid out of tank 240 is
entrained with baling roller 260 and transferred to the
periphery of second coating roller 29, which applies
that liquid to the lower surface of the sheets passing
between first and second coating rollers 25, 29. The
circumferencial surface of the secund coating roller 29
in the direction of the axis of that roller is for
about 1.0 to 2.0 cm (0.4 to 0.8 in) shorter than the
width of the sheets to be coated to prevent the liguid
coated upon the upper surface of the sheets from
floating over the edges of the sheets and to mix with
the liquid on the second coating roller 29. In the
event the width of the sheets of another batch is
smaller, the second coating roller 29 has to be
replaced by a correspondingly shorter coating roller.
By adjusting the pressure of the baling roller 260
against the second coating roller a desired thickness
of the layer coated on the underside of the sheets by
the second coating roller 29 may be obtained. A not
shown sheet stripper is positioned to akut the second
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coating roller 29 downstream of the contact area of the
second coating roller 29 with the sheets to prevent the

sheets from wrapping around the second coating roller.

The second liquid, in an embodiment of the invention,
is a low adhesion backsize, which 1is an agqueous
solution of an organic binding 1gent and an adhesive
rejecting agent. Specifically, that solution may be
made by mixing approximately 2% by volume of FINFIX BDA
distributed by Nordmann and Rassmann, Hamburg, Germany,
as binder, and approximately 10% by  volume of
TEGO-GLIDE 410 distributed by Tego-Chemie GmbH, Essen,
Germany, as rejecting agent, and approximately 13% by
volume of ethanol with approximately 75% by volume of

water.

The above identified figures <for  percentages of
ingredients may vary dependent from tne characteristics
of the used paper sheets.

Because the aqueous primer and the aqueous low adhesion
backsize are applied to the sheets simultaneously and
at the same position along the path 22 by first coating
roller 25 and second coating roller 29 respectively,
the forces that would otherwise 1lead to c¢curling or
cockling of the sheets substantially counteract against
each other, so that the sheets retain their smooth,

even form.

In a preferred embodiment, at least one, and preferably
both of the coating rollers 25 and 29 are
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interchangeable with coating rollers of different
length suitable for use with more narrcw and wider

sheets, respectively.

The quanfzity of the aqueous solution of the primer
deposited on the upper surface of the sheets may be
controlled by the width e¢f slot 212 such that
approximately Zg/m2 are deposited continuously upon the
sheets. Similarly, the aqueous solution of low adhesion
backsize deposited upon the undersurface of the sheets
may range approximately to 2g/m? continuously along the
total width of the sheets.

As a safety feature, a photo cell positioned ahead the
coating rollers 25, 29 may monitor the presence of
sheets along the path 22 within coating portion 26. In
case the photo cell dces not detect a sheet, the output
signal thereof may cause lifting of the first coating
roller 25 away from second coating roller 29, or in the
alternative, may cause lowering second coating roller
29 with respect to first coating roller 25 in order to
prevent contact of both rollers in the absence of
sheets therebetween.

The overlapping arrangement of the sheets, and the
reduced length of the low adhesion backsize roller both
tend to prevent intermingling of the primer and the low
adhesion backs.ze materials.

The sheet transport station 3 (Fig. 3) includes a frame
31, within which an endless vacuum belt 36 winds around
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rollers 33, 35, 37, 39, which are transverse to the
transport direction 10. At least one of said rollers
is driven under control of the computer 100 such, that
the endless vacuum belt 36 advances through the sheet
transport station 3 with exactly the same speed as the
speed of the sheets emerging from the double coating
station 2. Thereby, the overlapped condition of 1.0 to
2.0 cm is maintained during passage of the shests
through station 3 above the portion of belt 36 between
rollers 35 and 37. The overlapped sheets when advancing
through station 3 upon belt 36 between rollers 35 and
37 are exposed to drying means for removing moisture
from the primer solution and from the low adhesion
backsize solution. In the illustrated embodiment, the
drying means 1is shown as high frequency radiation
source 38, which is powered by generator 30, located
adjacent frame 31. In a preferred embodiment, one or
moxe high frequency radiation sources are provided to
dry the sheets. The frequency of the radiation emitted
by the source 28 may be in the range of apprcoximately
27 MEz. Importantly, the radiation does not interact
with the material of the sheets, but deposits its
enercy within the primer layer and the low adhesion
backsize layer to dry those layers. Stated differently,
the sheets should preferably be radiation transparent
with respect to the high frequency radition, but the
primer and low adhesion backsize should be radiation

opaque with respect to that radiation.

For removing the moisture evaporated from the primer
layer and the low adhesion backsize layer, the interior

AMEMDED SHEET
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of the frame may be ventilated by a continuous stream
of dry air which may be introduced into the frame 31
above belt 36 and may escape from the frame through its
bottom. In this way the water in the primer layer and
low adhesion backsize layer is finally removed, so that
the sheets are substantially dry as they exit the
transport station 3 at roller 37.

The primer and low adhesion backsize 1layers should be
dried at rates sufficient to prevent the sheets from
curling. In a preferred embodiment the primer and 1low
adhesion backsize are applied simultaneously, and are
dried simultaneously at a uniform rate, so that the
sheets do not curl or wrinkle. However, the primer and
low adhesion backsize layers —could be applied
sequentially, or could be dried at differential rates,
or both, as necessary to attenuate or prevent curling
and wrinkling of the sheets.

Coating station 4 applies a pressure sensitive adhesive
to tha sheets on the same surface where the primer was
applied by double coating station 2, by contacting the
sheets with an adhesive coated transfer belt 42. In the
illustrated embodiment, coating station 4 includes a
table 40 upon which an endless vacuum transport belt 49
is advanced in transport direction 10. The speed of the
belt 49 is controlled by computer 100 and is the same
as the transport speed in station 3. Above table 40 a
raised dome 41 is provided within which runs the
andless transfer belt 42. Transfer belt 42 winds around

roller 43a and application roller 45 and around rollers
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43a, 43b, 43c, 43d, and transfer roller 44, at least
one of which is driven. Transfer belt 42 may be made

of, for example, silicon rubber.

Lpplication roller 45 preferably comprises a peripheral
cylindrical surface having a plurality of cavities, or

intaglio cells, for receiving pressure sensitive
adhesive from a supply of such adhesive contained
within  tube  46. The adhesive may be formulated

according to US patent 4,495,318 to Howard or, in the
alternative, according to US patent 3,691,140 to
Silver, the contents of each of which are incorporated
herein. Application roller 45 is interchangeable with
other types of application rollers, so that pressure
sensitive adhesive may be applied to transfer belt 42
in different patterns, at different coating weights,
and at different 1line speeds. In the disclosed
embodiment of the invention, the intaglio cells may
extend completely around the periphery of application
roller 45 in spaced rings for obtaining spaced and
lengthwise adhesive strips 58 on sheets 56 (Fig. 6).
Application roller 45 preferably ro*u.es such that . the
peripheral surface of the application roller moves in
the opposite direction of transfer belt 42, as shown in
fig. 4. A doctor blade may also be provided between
tube 46 and transfer belt 42, to doctor off excess
adhesive from the application roller so that only the
adhesive within the intaglio cells is applied to the
transfer belt 42.

Transfer belt 42 is entrained over rollers 43a, 43b,




WO 94/19419 17 PCT/EP94/00421

43c and 42d, and the adhesive carried on the transfer
belt is exposed to a first heating device 47, and
subsequently to a second heating device 48. Heating
devices 47 and 48 are preferably infrared heating
devices, although other heating devices, such as high
frequency heaters, are also contemplated. Also, more or
less heating devices and those shown may be provided.
When a section of transfer belt 42 that has been coated
with adhesive has passed first and second heating
devices 47 and 48, the adhesive on transfer belt 42 is
substantially dry, and can be applied to the overlapped
sheets by transfer roller 44. One or more optional
temperature feedback sensors (not shown) may be
positioned adjacent the heating devices, to measure the
temperature of the adhesive layer and to adjust the
amount of heat applied by the heating devices to dry
the adhesive sufficiently.

The adhesive 1is transferred from the transfer belt 42
to the overlapping sheets at an application interface
between transfer roller 44 and opposed roller 44a.
Oppcsed roller 44a supports the sheets against the
transfer roller 44, and after the adhesive has been
applied to the sheets, the coated sheets are conveyed
toward sheet inserting station 5 by vacuum belt 49 for

further processing.

The pattern of adhesive disposed on the sheets depends
on the pattern of adhesive applied by application
roller 45 to transfer belt 42. In one embodiment,
application roller 45 includes a plurality of intaglio
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cells arranged in two bands spaced along the
application roller. Thus, two continuous bands of
adhesive are applied to the transfer belt 42, and
subsequently to the overlapped sheets. The sheets so
produced are illustrated in figure 6, wherein sheets 56
include spaced bands of adhesive 58. After sheets 56
have been stacked in the manner described below with
respect to stacking station 6 to form master pads, the
master pads may be guillotined into individual pads of
repositionable notes. The location, coating weight, and
other characteristics of the pressure sensitive
adhesive layer applied to the sheets may be changed by
changing the application roller, or by altering the
operating parameters such as 1line speed, adhesive
properties, and the like.

The overlapped sheets that emerje from coating station
4 on vacuum belt 49 are conveyed to sheet inserting
station 5, which draws the sheets with a slightly
higher speed. Thereby, the overlapping of succeeding
sheets 1is removed so that a leading edge of a sheet
follows a trailing edge of the preceding sheet. 1In
station 5 a sheet may be injected between coated sheets
at desired intervalls. The injected sheets preferably
are different from the coated sheets (a different color
or material, for example), although they may instead be
similar to the coated sheets. Preferably, the injected
sheets are uncoated, and form the bottom sheet of a
master pad of repositionable notes.

Sheet inserting station 5 contains a substantially
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horizontal transport floor 51 having transport belts
(not shown). Frame 52 supports transport floor 51,
below which is a sheet stacker 53. Sheet stacker 53 has
a stack 55 of uncoated sheets that are deposited on
plate 54. Further, the sheet inserting station may
include a counter (not shown) that counts the sheets
delivered from coating station 4. After a predetermined
number of coating sheets are counted, the counter
signals the sheet inserting station 5 to inject an
uncoated sheet from stack 55 between the coated sheets,
via a ramp rising from stack 55 to transport floor 51.

The sheet inserting station 5 is coupled to the exit
side with a sheet stacking station 6, in which the
sheets received from the sheet inserting station 5 are
collected and are aligned with each other. The aligned,
coated sheets are then deposited in the form of stack
62 on plate 61. The stacks of sheets may then be
compressed to form master pads of repositionable notes,
removed, and guillotined as known in the art to form
individual pads of repositionable notes. Depending on
the adhesive formulation coated onto the sheets, it may
be desirable to allow the coated sheets to age (12
hours, for example) prior to guillotining, to allow the
adhesion strength to increase as the adhesive dries

more completely.

The above described machine may be run such that an
output of approximately 4000 coated sheets per hour is

obtained.
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The advantages of the described apparatus are numerous.
For example, the coating of supplied sheets of paper or
similar material with pressure sensitive adhesive
stripes 1is achieved in such a way that the sheets
typically do not show any waviness, curling or other
deviation from flatness. Also, the inventive apparatus
permits sheets of various sizes to be coated, 1limited
only by the width of the transport mechanism that
conveys the sheets through the apparatus. Thus, aside
from the installation of suitable coating and transfer
rollers, no other changes in machire parts are needed
when the size of the sheets which are to coated is

changed.

Other benefits include the ability to provide sheets
having different printed messages, different cutters,

different materials (recyled or virgin paper, for
example), or different textures, for example, within a
single batch or stack of sheets. For example, a

calender (having different printed information on each
sheet) could be easily produced by the method of the
present invention if the stack of sheets were organized
in the proper order. Another advantage is that . the
coating mAaterials used with the present invention are
preferably water based, and thus potentially harmful
organic solvents may be eliminated from the coating

process.

The present invention has now been described with
reference to several embodiments thereof. It will be
apparent to those skilled in the art that many changes
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can be made in the embodiments described without +*he
departing from the scope of the invention. Thus, the
scope of the present invention should not be limited to
the structures described herein, but rather by the
structures by the language of the claims, and the
equivalents of those structures.
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The claims defining the invention are as follows:
1. An apparatus for applying a coating material to a plurality of sheets as the

sheets are conveyed past the apparatus, comprising:

a) means for overlapping a plurality of sheets, such that a first minor
portion of each sheet overlies a portion of a first adjacent sheet and a second minor
portion of each sheet underlies a portion of a second adjacent sheet wherein the first
and second portions of each sheet are opposed portions of the sheet;

b) a coating station comprising (i) means for receiving coating material
from a supply of such material, (ii) means for at least partially drying the coating
material on the receiving means and (iii) means for transferring the coating material
from the receiving means to at least a portion of a first major surface of the overlapped
sheets as the sheets are conveyed past the coating station to form coated sheets; and

c) means for collecting the coated sheets.

2, The apparatus of claim 1, wherein the coating station is a station
effective for coating the sheets with a pressure-sensitive adhesive.

3. The apparatus of claim 1, wherein the apparatus is effective for

applying a coating material to paper sheets.

4. The apparatus of claim 1, wherein the coating material receiving and
applying means comprises an endless transfer belt that receives the coating material and

applies the coating material to the overlapping sheets.

[N:\1ibd}00090:CMS
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S. The apparatus of claim 1, further ccmprising a
coating material application means comprising a rotating
cylinder that receives the coating material frem a supply
from such material and applies the coating material to the

receiving means.

6. The apparatus of claim 1, whetein the drying means

comprises a high frequency dryer.

7. The apparatus of «claim 1, wherein the apparatus
further _omprises a second coaring . “ation ketween the
overlapping means and the £first coating station for
applying a primer layer to the first major surface of each
sheet, and a low adhesicn backsize to a second major
surface of each sheet, prior to application of the coating

material.

8. The apparatus of claim 7, wherein the second
coating station consists of first and second opposed
rollers between which the sheets are conveyed, whereby the
first roller applies the primer to the first major surface
of the sheet, and the second roller applies the 1low
adhesion backsize to the second major surface of the

sheet.

9. The apparatus of claim 7, wherein said second
coating station further comprises means for drying the

primer and means for drying the low adhesion backsize.

10. The apparatus of claim 1, wherein said coating
station further comprises means for continuously applying
at least one longitudinally extending area of coating

material to and across the overlapping sheets.

T
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11. The apparatus of claim 1, wherein the coating
material is applied to thu receiving and applying means by
a cylindrical gravure rollazar,

12. The apparatus cf claim 1, wherein the collecting
means comprises a stacking station for aligning and
stacking the coated sheets with respect to each cther.

13. The apparatus of <claim 1, wherein the apparatus
further comprises a sheet injection station positioned
between the coating station and the collection means for

periodically injecting a sheet between the coated sheets
prior to collection of the sheets by the collecting means.
14, The apparatus of claim 1, wherein the apparatus
further comprises means for conveying the overlapped-
sheets past the coating station and into the collecting
means, said conveying means comprising at least one vacuum
belt connected to a source of low pressure for removing
the overlapped sheets and coating material from the
transferring means.
15. An apparatus comprising:
#, a sheet dispensing station effective for dispensing
a plurality of  sheets in an overlapping
configuration such that a first end of each sheet
overlies a portion of a first adjacent sheet and a
second end of each sheet underlies a portion of a
second adjacent sheet so as to form a continous
array of overlapped sheets; and
b) a first coating station effective for continously
applyine an at least partially dried coating
material to at least a portion of a first major
surface of the overlapped sheets as the sheets move
through the coating station.
TQ;QQQ
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16. The apparatus of claim 15, wherein the first coating station is a station
effective for coating the sheets with a pressure-sensitive adhesive.
17. The apparatus of claim 15, wherein the apparatus is effective for
applying a coating material to paper sheets.

5 18. The apparatus of claim 15, wherein the coating station comprises (i)
an endless transfer belt, (ii) an applicator which applies coating material to the transfer
belt, (iii) a first mechanism for drying the coating material on the transfer belt, and (iv)
a means for transferring the at least partially dried coating material from the transfer
belt to the sheets.

10 19. The apparatus of claim 15, wherein the apparatus further comprises a
second coating station between the sheet dispensing station and the first coating station
for applying a primer layzr to the first major surface of eaca sheet, an a low adhesion
backsize to a second major surface of each sheet, prior to application of tlie coating
material.

15 20. The apparatus of claim 19, wherein the apparatus further comprises a
mechanism for drying the primer and low adhesion backsize applied to the sheets which
is positioned between the second coating station and the first coating station.

21. An apparatus for applying a coating material to a plurality of sheets as

the sheets are conveyed past the apparatus substantially as hereinbefore described with

20  reference to the accompanying drawings.

DATED this Twentieth Day of January 1997
Minnesota Mining and Manufacturing Company
Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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