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Description

[0001] This invention relates to apparatus for collating
sheets, such as may be incorporated in an inserter for
inserting sheets into envelopes.

[0002] Inserter systems are used by organizations
such as banks, insurance companies and utility compa-
nies for producing a large volume of specific mailings
where the contents of each mail item are directed to a
particular addressee. Additionally, other organizations,
such as direct mailers, use inserts for producing a large
volume of generic mailings where the contents of each
mail item are substantially identical for each addressee.
Examples of such high volume inserter systems are the .
8,9 and 14 series inserter systems available from Pitney
Bowes, Inc., Stamford, Connecticut.

[0003] However, inserter systems are not limited to
such high volume applications as they also have consid-
erable utility in lower volume applications, such as SOHO
(small office/home office) applications. An example of
such a SOHO inserter system is the tabletop 3 Series
inserter system available from Pitney Bowes Limited,
Harlow, England. This inserter system has been de-
signed for implementation on a table top surface while
providing many automated features and requiring little
maintenance. In other words, it has been designed to be
operated by an ordinary office worker with little or no train-
ing in operating inserter systems. Therefore, regarding
the operation of such inserters, it is critical that they pro-
vide many automated and self adjusting features while
having a high degree of reliability.

[0004] Inserters are well known having sheet feeding
stations for feeding for example individually typewritten
or printed sheets, an optional insert feeder for feeding
standard inserts (e.g. advertising material, printed infor-
mation that is uniform for all addressees etc.), a folding
station for folding sheets fed from the sheet feeders and
receiving one or more inserts into a fold produced by the
folding station, an envelope feeding station, an insertion
station to which the envelope is fed, with its flap in an
open position, an envelope opening device at the inser-
tion station for separating the front and rear panels of the
envelope, a feed path for feeding the folded sheets, and
any inserts, into the waiting open mouthed envelope at
the insertion station, an optional moistener for receiving
the filled envelopes from the insertion station and for
moistening the (gummed) envelope flap, an envelope
sealing device for sealing the envelope and an outlet
through which the filled and sealed envelope is delivered
for the application of postage and for subsequent mailing.
[0005] A particular example of such an inserter de-
signed for lower volume applications is disclosed in the
present Applicants’ EP-A-0 700 794 and EP-A-0943 459
(European patent application 99 104 095.7). The inserter
is a tabletop inserter and generally consists of an upper
housing mounted atop a lower housing. Upper housing
generally includes first and second sheet feeders and,
preferably an insert feeder. Individual sheets are prefer-
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ably conveyed from each sheet feeder and into respec-
tively first and second feed paths. The first and second
sheet paths merge with one another at a collation station
having firstand second collating rollers. The collating sta-
tion is operative to align the leading edges of first and
second sheets being respectively conveyed from the first
and second sheet feeders, via the first and second sheet
paths, within the nip formed between the collating rollers.
Once aligned, the collating rollers are actuated to simul-
taneously feed the aligned sheets in a supply path down-
stream of the collating station. These aligned sheets are
also known as a "collation". This sheet collation as pre-
pared by the sheet collation apparatus described above
is then conveyed downstream in the supply path to the
folding station. After this, the folded collation is inserted
into an open envelope and the envelope flap moistened
and sealed, these steps being performed automatically
by the inserter as described in the opening passage of
this specification.

[0006] When using the inserter described, each sheet
feederis loaded with sheets of a different kind. Therefore,
when preparing a collation of two sheets which can be
regarded as sheet 1 followed by sheet 2, one tray is load-
ed exclusively with sheets 1 while the other tray is loaded
exclusively with sheets 2. Since sheets 1 and 2 can be
fed simultaneously to the nip of the collating rollers at the
collation station, each collation can be assembled rela-
tively rapidly. However, the operator has to load each
tray manually with a batch of identical sheets of the ap-
propriate kind, which is different for the different trays.
When using an associated printer, typically a laser jet
printer in an office environment for example, the operator
has to instruct the printer to print a first batch of sheets
1, and then re-instruct the printer to print a second batch
of sheets 2, which two batches are then loaded manually
into the two sheet feeders. These manual operations are
time-consuming. Still further, forming a collation of three
or more sheets would require a corresponding number
of different sheet feeders.

[0007] It is an objective of this invention to provide a
simple, inexpensive and reliable inserter, particularly
though not exclusively suited to the low volume user,
which is not subject to the above disadvantages.
[0008] According to the invention from one aspect,
there is provided apparatus for collating sheets, compris-

ing:

(i) a collation station;

(ii) feeding means for successively feeding a plurality
of sheets one at a time along a first path to the col-
lation station;

(iii) an accumulation station;

(iv) transferring means for transferring the sheet(s)
at the collation station, after each feeding of a sheet
to that station, along a second path to the accumu-
lation station;

(v) sheet returning means associated with the accu-
mulation station for returning the sheet(s) at the ac-
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cumulation station to the collation station;

(vi) means at the collation station for collating those
sheet(s) and the next of the successively fed sheets,
such collation being repeated, in operation of the
sheet collating apparatus, until a sheet collation of a
predetermined number of sheets is formed at the
collation station, and

(vii) first driving means for driving said collation of a
predetermined number of sheets from the collation
station along a third path.

[0009] Since the sheet(s) received by the accumula-
tion station for return to the collation station originated
from the feeding means, which also supplies the next
sheet to the collation station, it is necessary for the op-
erator to manually prepare only one stack of sheets for
the sheet feeding means (when taking the form of a sheet
feeding tray or the like), the stack consisting of succes-
sive alternate sheet numbers, i.e. sheet 1, sheet 2, sheet
1, sheet 2 etc. Furthermore, a printer used for printing
the sheets only needs to be set once for printing such
sheets and can be left at the same setting for printing all
subsequent batches of sheets for the sheet feeder. By
contrast, with the conventional inserter the operator has
to separately instruct the printing of two batches of dif-
ferently number sheets, and to reinstruct the printer twice
for the printing of each subsequent batch.

[0010] To provide continuous operation, it would be
possible for the sheet feeding means to comprise an au-
tomatic sheet feeder connected to supply sheets printed
by a printer, directly to the collation station. Then, there
would be no need for operator intervention at all.
[0011] Yet another advantage is that the collation ap-
paratus may be used for forming a collation of two, three
or any other higher predetermined number of sheets. The
known collator according to our above-mentioned Euro-
pean patent application EP-A-0 700 794 and EP-A-0 943
459, however, can only form a collation of two sheets
since it has only two sheet feeders. Whilst in principle
further sheet feeders could be incorporated in the collator
where a collation of three or more sheets is required, this
would undesirably add to the constructional complexity,
geometrical dimensions and cost. Although the time re-
quired for forming a collation with the improved collation
apparatus disclosed herein increases according to the
number of sheets forming the collation, this is of much
lesser importance to the low volume user than the lower
cost, smaller size and greater constructional simplicity
(and therefore enhanced reliability) of the collation ap-
paratus disclosed in this specification.

[0012] Inapreferred arrangement, the collation station
is provided with a pair of collation rollers defining a nip
and power means operable for rotatably driving the roll-
ers, the nip of the rollers, when the latter are not driven,
serving for effecting the collation of sheets at the collation
station when driven into the nip and the rollers being driv-
able in association with second driving means of the ac-
cumulation station for selectively effecting the transfer of
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sheet(s) to the accumulation station and the driving of
said collation from the collation station along the exit path,
the second driving means being reversible for effecting
the return of the sheet(s) at the accumulation station to
the collation station. Such multi-tasking of the collation
rollers contributes to constructional simplicity.

[0013] Desirably, the first and second paths merge
ahead of the nip of the collation rollers, and the collation
station includes a diverter movable between a first posi-
tion for permitting the feeding of each sheet along the
first path to the collation station and a second position
for diverting the sheet(s) along the second path during
the transfer thereof from the collation station to the ac-
cumulation station. The diverter functions as a simple
and effective means for effecting the required routing of
the sheet(s) from the collation station to the accumulation
station.

[0014] According to the invention from another aspect,
there is provided apparatus for collating sheets, compris-

ing:

(i) acollation station including a pair of rollers defining
a nip;

(i) power means operable for selectively applying
drive to the rollers;

(iii) feeding means for feeding a plurality of sheets
one at atime along a first path to the collation station
and into the nip of the rollers when they are non-driv-
en;

(iv) an accumulation station, there being a second
path interposed between the accumulation station
and the collation station; and

(v) a diverter positioned between the first path and
the collation station and movable between a first po-
sition permitting the feeding of each sheet along the
first path to the collation station and a second posi-
tion;

wherein

(vi) the power means is arranged to apply drive to
the rollers to initially drive the sheet(s) located in the
nip of the roller along a third path from the collation
station in one direction until the trailing edge of the
sheet(s) moves clear of the diverter, whereafter the
direction of drive is reversed, the diverter which is
then in its second position diverting the sheet(s)
along said second path to the accumulation station;
(vii) the accumulation station has driving means op-
erable for selectively applying drive to the sheet(s)
diverted to the accumulation station and for thereaf-
ter returning the sheet(s) along the second path to
the collation station at which the nip of the rollers,
which are then non driven, collates those sheets and
the next of the successively fed sheets; and

(viii) such collation is repeated, in operation of the
sheet collating apparatus, until a sheet collation of a
predetermined number of sheets is formed at the
collation station, the power means then being ar-
ranged to apply drive to the rollers to drive the col-
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lation along the third path in said one direction.

[0015] Such apparatus affords all the advantages of-
fered by the collation apparatus according to the first as-
pect, while also displaying constructional simplicity
through the multi-tracking operation of the rollers and the
use of the diverter, which can take the form of a pivotably
mounted guide.

[0016] A particularly compact arrangement results
from a sheet collating apparatus in which the feeding
means comprises a generally horizontally arranged tray
for a stack of sheets, and a feeder for feeding one sheet
at atime from the tray to the collation station, and wherein
said tray is arranged in a lower region within a main hous-
ing of the apparatus, the accumulation station being lo-
cated above the tray. This arrangement for the tray and
accumulation station also lends itself readily to be de-
signed so as to be accessible from the front of the appa-
ratus, which is convenient for the operator, while not oc-
cupying space that would normally be required for the
operator interface/operating panel, (i.e. at a raised posi-
tion on the front and/or top of the main housing).
[0017] Preferably, the accumulation station is ar-
ranged also to serve as a daily mail feeder, so that a
selected insert sheet or groups of sheets may be manu-
ally inserted into the accumulation feeder, after the col-
lation of the predetermined number of sheets has been
formed. The accumulation station is then arranged to
feed the inserted daily mail to the collation station, after
which the collation, together with the collated daily mail,
is driven from the collation station along the third path.
[0018] In order to provide increased versatility and/or
operating options, the apparatus for collating sheets may
further comprise an auxiliary sheet feeding path for con-
nection to a sheet printing apparatus or a supplementary
sheet feeding tray for use in delivering printed sheets
supplied one at a time from the printing apparatus or sup-
plementary sheet feeding tray, to the collation station.
[0019] It is preferable for the driving means of the ac-
cumulation station to comprise a pair of rollers defining
a nip. In this way, it is possible to handle daily mail in the
form of a stapled collation of sheets.

[0020] Desirably, the first and second paths are so ar-
ranged as to reorientate each sheet when supplied to the
collation station along either path from the tray and the
accumulation station respectively, from a generally hor-
izontal disposition to an upwardly orientated disposition,
and wherein said third path has a generally upward dis-
position. Such an arrangement avoids a layout for the
internal components of an inserter, in which the
front-to-rear external dimensions of the inserter are un-
desirably large. Furthermore, this arrangement effective-
ly dictates that any folding arrangement (of an inserter
including the collation apparatus that is required to feed
the assembled collation be positioned in an upper region
of the inserter, which is desirable for reasons of layout
and jam clearance of the folding arrangement.

[0021] The apparatus for collating sheets may be fur-
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ther provided with a folding arrangement comprising a
first folder located in an upper region of said main housing
for effecting a first fold following each sheet collation be-
ing delivered to the first folder along said third path and
a second folder located in arear region of said main hous-
ing to one side of said third path for effecting a second
fold on each sheet collation, the second folder having an
exit path for the folded collation that crosses said third
path from the one side of that path to the opposite side.
[0022] Such a layout for the two folders reduces the
"footprint" of the folding arrangement, while placing the
two folders where they can readily be cleared of sheet
jams without occupying space at the front of the inserter,
which is needed for other functionality, i.e. the user/in-
serter interface.

[0023] A preferred form of apparatus further comprises
a reader of a code on a control sheet when being fed to
the collation station, said code denoting said predeter-
mined number of sheet to form a collation, and control
means responsive to the code determined by the reader
to repeat the collation of sheet(s) from the accumulation
station and the next successive sheet from the sheet
feeding means, until said predetermined number of
sheets is reached. By providing said control sheet with
an appropriate code, it is possible to form collations with
varying numbers of sheets in a single run of the collation
apparatus, without the need to stop or reset the appara-
tus.

[0024] The apparatus for collating sheets may be pro-
vided with a further feeding means for feeding a respec-
tive sheet along a respective path to the collation station,
for collation with the sheet collection formed from the
sheets fed from the first mentioned feeding means.
[0025] According to the invention from a still further
aspect, there is provided a method of collating sheets,
comprising:

(i) successively feeding a plurality of sheets one at
a time along a first path to a collation station;

(i) transferring the sheet(s) at the collation station,
after each feeding of a sheet to that station, along a
second path to an accumulation station;

(iii) returning the sheet(s) at the accumulation station
to the collation station;

(iv) collating those sheet(s) and the next of the suc-
cessively fed sheets at the collating station, such col-
lation being repeated until a sheet collation of a pre-
determined number of sheets is formed at the colla-
tion station; and

(v) driving said collation of a predetermined number
of sheets from the collation station along a third path.

[0026] The method for collating sheets may employ a
first feeding means for feeding the plurality of sheets to
the collation station, and may further comprise the step
of feeding a respective sheet from a second feeding
means and along a respective path to the collation sheet,
and collating the respective sheet with the sheet collation
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formed from the sheets fed from the first feeding means.
[0027] Embodiments of the invention will now be de-
scribed with reference to the accompanying drawings, in
which:

Figure 1 is a vertical side sectional view through one
form of folder-inserter including one form of sheet
collation apparatus in accordance with the present
invention,

Figures 2a to 2e show diagrammatically successive
stages in the double-folding of a sheet collation,
Figures 3a to 3f are diagrammatic side views of the
sheet collation apparatus, in successive operating
conditions,

Figures 4a and 4b show a part of the vertical side
sectional view of Figure 1, which illustrates how the
flap of an envelope is opened,

Figure 5a and 5b are perspective views of a specific
embodiment of the envelope flap opening mecha-
nism of the folder-inserter,

Figure 6 is a schematic plan view of the envelope
and a flapper blade of the flap opening mechanism
of Figures 5a and 5b,

Figure 7 is a detailed cross-sectional view through
amoistener tank and sealing station of the feeder-in-
serter according to Figure 1, ,

Figure 8 is an enlarged perspective view of a part of
the folder inserter of Figure 1 where the moistener
tank is located,

Figure 9 is a perspective view of the moistener tank
withdrawn from the folder-inserter of Figure 1,
Figure 10is a sectional view corresponding to Figure
7 wherein an inducer of the folder-inserter is in a
second, lowered position,

Figure 11 is a general perspective view of the fold-
er-inserter according to Figure 1,

Figure 11a shows a variant of the folder-inserter of
Figure 11, having a second sheet feeder,

Figures 12a to 12f schematically describe in a se-
quence how a flap is sealed to a body of an envelope,
and Figure 12g illustrates an alternative four roller
arrangement to the illustrated six roller arrangement,
but which can perform an equivalent sequence,
Figure 13 is a diagrammatic side view of an envelope
feeder of the folder-inserter and the flap opening
mechanism,

Figure 14 is a flow chart relating to envelope feeding
and sensing, and

Figures 15a and 15b together comprise a flow chart
relating to a specific embodiment of envelope feed-
ing, flapping and preparing for insertion.

[0028] Referring firstly to Figure 11, this shows an
overall perspective view of a folder-inserter 100, as seen
from the front and to one side, the folder-inserter being
used for preparing a mailpiece. The folder-inserter com-
prises a main housing structure 2, at the front of which
and at the bottom is located a sheet feeder 3 including a
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first sheet feeding tray 4 (feeding means). Above the
sheet feeder 3 is an accumulation station 8 which is lo-
cated under an output station 90 including an output tray
91. At the top of the folder inserter 100 is an envelope
feeder 26 and, rearwardly thereof, an insert station 28
for feeding an optional insert sheet for the mailpiece to
be prepared.

[0029] Atthe right side of the folder-inserter 100 at the
front is a display and control unit 95 which provides an
operator interface, by means of which an operator is able
to control and use the folder-inserter from its front side.
[0030] In Figure 1, there are shown internal structural
components of the tabletop folder-inserter 100, which in-
cludes a sheet collation apparatus 1 of a preferred form.
Itis to be understood that the tabletop folder-inserter 100
is not to be regarded as the only environment for use for
the sheet collation apparatus of this form. Indeed, other
environments involving sheet handling are envisaged,
including in particular other forms of inserter or any other
mechanism requiring a collation apparatus for collating
sheets of paper. For this reason, the description to be
given below of the inserter 100 is only of a general char-
acter.

[0031] The precise form of the housing structure is of
no particular importance, though it will normally be de-
signed so that one or more sections can be opened by
pivoting, removal or the like for access to the internal
components of the inserter for maintenance and jam
clearances.

[0032] As shownin Figure 1, the sheet collation appa-
ratus 1 includes the sheet feeder 3 provided in the lower
section of the housing structure, the first sheet feeding
tray 4 projecting forwardly from a front face of the inserter
to enable an operator to periodically recharge the tray
with fresh sheets, a separator wheel 5 and a pivotally
mounted, cam operated, rocker arm 6 below the sepa-
rator wheel 5, so that when pivoted intoits raised position,
it will urge the stack of sheets in the first sheet feeding
tray 4 into engagement with the rotating separator wheel,
which accordingly drives the uppermost sheet along a
sheet feeding path 7.

[0033] Positioned above the first sheet feeding tray 4
is the sheet accumulation station 8 of the collation appa-
ratus 1, foraccumulating one or more sheets initially sup-
plied from the first sheet feeding tray 4. A sheet transfer
path 9 connected to the rear end of the sheet accumu-
lation station 8 merges with the sheet feeding path 7 be-
low a sheet collation station 10 of the collation apparatus
1. A sheet diverter or deflector 11 is pivotally mounted
on pin 112 beneath the sheet collation station 10 and
defines a lower guiding surface of the second, sheet
transfer, path 9, the deflector being biased in a direction
(anti-clockwise in Figure 1) so as normally to be located
blocking the first path. Sheet accumulation station 8 is
preferably also designed as a "daily mail" tray into which
so-called daily mail may be manually inserted for folding
and inserting into a respective envelope. This daily mail
may be a single sheet, or a number of sheets, which may
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or may not be stapled together, or some of which may
be stapled together.

[0034] Sheets are successively fed one at a time from
the sheet feeding tray 4 along the sheet feeding path 7.
As the leading edge of each advancing sheet strikes the
deflector 11, the latter is caused to pivot against its spring
bias, thereby allowing the sheet to advance beyond the
deflector to the collation station 10, at which the leading
edge of the sheet is arrested in the nip defined between
a pair of collation rollers 12 at the collation station, which
are non-driven when the sheet is advanced into the roller
nip but which are selectively drivable, in a manner to be
described below. When one or more sheets from the
sheet accumulation station 8 and a single sheet from
sheet feeder 3 are both advanced into the collation nip,
the leading edges of the plural sheets become aligned.
Once a sufficient number of sheets have been aligned
to form a collation of a required, predetermined, number
of sheets, as will be described in more detail below, the
collation rollers are driven simultaneously to advance the
sheet collation along a third, sheet feeding, path 13 to a
folding station 14.

[0035] An auxiliary sheet feeding path 33, extending
upwardly from the underside of the inserter 100 and
merging with the sheet feeding path 7, serves for con-
nection to a separate sheet printing appliance, e.g. laser
jetorink jet printer disposed below the inserter, or a sup-
plementary sheet feeding tray, for use in delivering print-
ed sheets one atatime to the collation station for inclusion
in each sheet collation formed at the collation station.
This path 33 provides an alternative supply of printed
sheets to that provided by the sheet feeder 4. The folding
station 14 serves to form two folds in the collation fed
along the third path 13 from the collation station 10. It
comprises a first sheet folder 15 located in an upper re-
gion of the housing structure 2 for effecting a first fold on
the sheet collation and a second sheet folder 16 located
in a rear region of the housing structure rearwardly of the
path 13, the second sheet folder serving to fold the
once-folded collation a second time. A drive roller 17 of
the sheet folder is in permanent driving contact with driv-
en rollers 18-20.

[0036] The operation of the folding station 14 will now
be described with particular reference to Figures 2a to
2e. The sheet collation A4, A, advancing along the sheet
feeding path 13 from the collation station is directed by
a guide 21 into the nip of rollers 17, 18 (Figure 2a), which
advances the collation into the first sheet folder 15, until
the leading edge of the collation has reached a prede-
termined position in the sheet folder (Figure 2b).

[0037] Preferably, thefirst sheetfolderincludes aroller
pair 22 which, as the advancing sheet enters the roller
nip (which event may be detected optically orin any other
suitable way such as will be known to the skilled person)
applies drive to the roller pair over a predetermined an-
gular rotation and then stops, to determine the predeter-
mined stop position of the leading edge of the sheet col-
lation. This "intelligent" nip provides a preferred way of
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determining the predetermined stop position of the col-
lation leading edge, or in other words the location of the
first fold to be made to the sheet collation. Other ways of
achieving such arrestation of the collation will be appar-
entto the skilled person, such as a stop member provided
with means for setting the position of that stop member
as required.

[0038] When the collation has been arrested with its
leading edge in the predetermined position, continuing
drive imparted to the trailing section of the collation caus-
es the section of the collation between the rollers 18, 19
and roller pair 22 to buckle rearwardly and enter into the
nip between roller pair 17, 19, to form a first fold in the
sheet (Figure 2c). The sheet collation is then advanced
between the roller pair 17, 19 with its folded edge leading
and into the second sheet folder 16.

[0039] This folder includes a manufacturer adjustable
stop 23 (for the US or European market) which arrests
the leading edge of the folded collation while the roller
pair 17, 19 continues to drive the trailing section of the
collation to cause the section between that roller pair and
the folding station 14 to buckle forwardly and downwardly
into the nip of the roller pair 17, 20, to form a second fold
in the collation (Figure 2d). The position of the stop 23
determines the position of the second fold.

[0040] This roller pair 17,20 advances the double-fold-
ed sheet collation across the feed path 13 and into the
nip of afurtherdrive, drivenroller pair 24, which advances
the double-folded sheet collation along a further path 25
(Figure 2e) to a stuffing station 27 (Figure 1), to which
an envelope from the envelope feeder 26 has been ad-
vanced. The arrangement produces a C-fold as sche-
matically indicated in Figure 2e. Referring now to Figure
1, the envelope is thereby forwarded by a traction belt
41 along a path 42 to a roller pair 43 by which the enve-
lope’s flap is engaged with a flapper blade 44 so that the
envelope is held rear face down and envelope flap open
and ftrailing. The double-folded sheet collation is then
driven into the waiting envelope until its leading folded
edge engages the crease along the bottom edge of the
envelope. Optionally, an insert sheet can be advanced
from insert station 28, when the second fold in the colla-
tion is formed by the nip between roller pair 17, 20, which
is then fed along the feed path 25 into the open envelope
at stuffing station 27.

[0041] Thereafter, the stuffed envelope is driven suc-
cessively to a moistener 29, which moistens the flap of
the envelope, and to a sealing station 30. The sealing
station 30 includes an inducer 50 which is moved towards
a sealing roller pair 31, which is also part of the sealing
station 30 and which closes and seals the moistened flap
against the rear panel of the envelope and ejects the
thus-prepared mailpiece from the front of the folder-in-
serter 100.

[0042] The operation of the collation apparatus will
now be described in more detail with reference to Figures
3a to 3f.

[0043] Figure 3a shows the top two sheets A4, A, of a
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stack of sheets held in the sheet feeding tray 4. A second
sheet feeding tray indicated schematically at 34 may be
disposed beneath the first sheet feeding tray as illustrat-
ed schematically in Figure 3a, either integrally with the
rest of the folder-inserter as illustrated in Figure 11a, or
as a "bolt-on" unit to that of Figure 11. The construction
and basic operation of tray 34 may be equivalent to that
of tray 4, with a respective feed path 35 leading to the
collation station. At the beginning of an operational cycle,
the cam operated rocker arm 6 (shown only in Figure 1)
pivots upwardly to cause the driven separator wheel 5 to
apply drive to the uppermost sheet A4, which accordingly
is driven from the sheet feeder along path 7, past the
spring biased diverter 11, and into the nip of stationary
collation rollers 12 (see Figure 3b). The leading edge of
sheet A, is arrested in the collation nip and drive is re-
moved from the trailing edge of the sheet.

[0044] After a brief pause, drive is applied to the rollers
12, to advance the sheet A along path 13 until the trailing
edge of the sheet has cleared the deflector 11, which
again returns under spring bias to its position blocking
the feed path 7. Drive is then removed from the collation
rollers to hold the sheet A, stationary in this position (Fig-
ure 3c). The trailing edge of sheet A; moving clear of
deflector 11 can be detected in any suitable manner, e.g.
optically.

[0045] Following a further pause, the rotational direc-
tion of collation rollers 12 is reversed. The advancing
edge of the sheet initially strikes deflector 11, which di-
verts the sheet along transfer path to accumulation sta-
tion 8, at which a pair of rollers 32 in vertical driving con-
tact take over advancement of sheet A until it is brought
to rest (Figure 3d).

[0046] Drive is then applied both to separator wheel 5
of sheetfeeder 4 and roller pair 32 of accumulation station
8, to advance the next sheet A, and the initial sheet A,
respectively, along paths 7,9 and into the collation nip of
collation rollers 12 to align their leading edges, thereby
forming a collation of two sheets (Figure 3e).

[0047] If a collation of three of more sheets is required,
the above described operational steps are repeated,
where the sheet collation A4, A, is handled as described
above for the initial sheet A when at the collation station
(Figure 3b), and a collation is formed between the colla-
tion A4, A, and the next sheet (A3) from the sheet feeder
4 to form collation A4, A,, A3, such procedure being re-
peated until the collation consists of the required number
of sheets. Thereafter, the collation rollers 12 are driven
to advance the collation A4, A,... etc along path 13 from
the collation station 10 to the folding station 14 (Figure 3f).
[0048] In an alternative method of operation, the sec-
ond sheet feeding tray 34 can be used as the main sheet
feeder and thus feeding paper to the accumulator tray 8,
and with the first tray 4 used for adding a single sheet to
be collated therewith.

[0049] Referring now to Figures 4a, 4b, 5a, 5b and 6,
the opening of the flap of an envelope will be described
in more detail.

10

15

20

25

30

35

40

45

50

55

[0050] A plurality of envelopes are stored unflapped in
a stack in the envelope feeder 26 (Figure 1), and orien-
tated with their rear faces towards the traction belt 41
and the envelope flaps uppermost and furthest from the
path 42. (See also Figure 12, and the corresponding de-
scription thereof, for a schematic view of the layout). By
actuating the traction belt 41, a single unflapped enve-
lope is fed downwards along path 42 into the nip of roller
pair43. Theroller pair 43, which includes an arching roller
43a, drives the envelope further downwards until the trail-
ing edge of the envelope passes a deflecting edge 45 of
the fixed flapper blade 44. The drive of the roller pair 43
is then reversed so that the trailing edge becomes the
leading edge and the envelope is forced by a diverter
element 39 facing the arching roller 43a to come into
contact with a deflecting surface 46 of flapper blade 44.
The envelope is caused to follow the curvature around
the arching roller 43a as a result of the deflecting surface
46 of flapper blade 44, and is driven along a flapper path
which adjoins the path 42 until the flap is completely with-
in a flapping chamber 47 or zone. Optionally, deflector
means 48 are arranged inside the flapping chamber 47
to slightly spread the flap apart from the envelope, and
initiate and facilitate flap opening, since the envelope is
buckled downwards by the deflector means 48. The con-
tact of the envelope with the deflector means 48, which
have an angled guide.part 48a, might serve as an indi-
cator to reverse the feed direction of the envelope again.
For example, a movement of the deflector means 48
around part 48a may indicate contact with the envelope
60 whenits flap 61 is completely within the flapping cham-
ber 47, as shown in Figure 4a. When reversing the feed
direction back again, the partially opened flap 61 of the
envelope 60 is now engaged by the flapper blade 44, so
that the flap is stripped away from the body of the enve-
lope. As the envelope is driven further by roller pair 43,
which is disposed downstream of the junction between
the flapper path and path 42, the flap 61 is completely
opened by sliding on an opening surface 49 of the flapper
blade 44, as shown in Figure 4b, and being drawn be-
tween the arching roller 43a and the deflecting surface
46 of flapper blade 44. Thus, the envelope is fed into path
25 with an open flap to receive the double collation sheet
at the stuffing station 27, where spring biased fingers (not
shown) hold the envelope open.

[0051] In Figures 5a and 5b two embodiments of flap-
per blade 44 are illustrated. Figure 5a shows a flapper
blade 44 comprising four plate-like blade parts or;ele-
ments 44a,44b each having a flap opening surface 49.
The two inner blade parts 44a are equally spaced apart
from the central line of an envelope so that the tip of the
flap is arranged between those two blade parts 44a,
which are held at afixed height position above the arching
roller 43a. See also Figure 6.

[0052] In Figure 5b an envelope with flap 61 is shown
which is deflected by two deflectors 48, positioned at the
right and left edge of the envelope, to partly open the flap
of the envelope on being engaged by the deflectors 48.
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The embodiment of Figure 5b illustrates a six part flapper
blade 44 in the form of pairs of plate-like blade parts 44a,
44b, 44c. The blade parts 44b of both embodiments, and
parts 44c of the embodiment of Figure 5b, serve as guide
elements, whereas the opening of the envelope is per-
formed by the two inner blade parts 44a. The gap be-
tween the two inner blade parts 44a allows the amount
of travel of envelope inside the flapping chamber 47 to
be reduced by the amount indicated by two arrows in Fig.
6, since the tip of the flap is disposed between the inner
blade parts 44a, which are spaced apart from each
other. :Thus, the individual flap length of different enve-
lopes does not have to be considered, as schematically
illustrated in Figure 6.

[0053] With reference to Figures 7, 8 and 9, it will now
be described how liquid is transferred onto an envelope
flap for use in sealing it to the body of an envelope. Al-
ternatively, the liquid could be used to moisten the body
of the envelope.

[0054] As can be seenin Figure 7, liquid is stored in a
moistener tank 70 in which a capillary action fitted wick
71 is accommodated and serves to deposit liquid onto
the flap of an envelope from underneath. The moistener
tank 70 comprises atank housing 72, generally U-shaped
in cross-section, which forms a space to store the liquid.
The tank housing 72 is placed in a watertight channel 75
by means of which leaking liquid can be collected and
led away from the interior of the folder-inserter 100.
[0055] The liquid level in the moistener tank 70 is vis-
ible to an operator at the front of the folder-inserter 100
through a transparent window 73, which can comprise a
scale toindicate how much liquid is contained in the mois-
tener tank 70. For this purpose, the transparent window
73 is arranged substantially on the same level at which
the liquid is surrounding the wick 71 inside the moistener
tank 70, with folder-inserter 100 placed on a horizontal
surface. Thus, the transparent window 73 indicates to
the operator when the tank needs to be refilled with liquid.
[0056] If the operator wants to refill the moistener tank
70, the moistener tank 70 can be partially removed from
the housing structure 2 of the tabletop inserter 100 by
pulling it out to the side in a horizontal direction, as indi-
cated by the two arrows in Figure 8, until it reaches a
detent position. In this detent position, the moistener tank
70 protrudes out of the housing structure 2 so that a refill
opening 76 is exposed and liquid can be poured into the
opening 76 from above. For this refilling, the moistener
tank 70 comprises a recess 74, which can be manually
engaged for pulling the tank out of the side of the housing
structure 2.

[0057] As can be seen in Figure 9, a plurality of wicks
71 are arranged in a line to deposit liquid onto the flap of
an envelope. The tank housing 72 is covered by a plate
like cover 78 which has openings 79 through which the
tops of the wicks 71 protrude upwards out of the vessel
which is formed by the tank housing 72 and the cover
78. If the wicks are contaminated with envelope gum due
to a long use, the used wicks can be replaced by new
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ones, simply, by pulling them upwards out of the tank 70
and loading new wicks by dropping them down through
the corresponding openings 79 of the cover 78. This can
be achieved by the operator when the moistener tank 70
is completely removed from the housing structure 2.
Thereafter the moistener tank 70 has to be inserted again
into the watertight channel 75 starting with a first portion
70a of the moistener tank 70 which has an elongate
shape and accommodates the wicks 71. A second por-
tion 70b of the moistener tank 70 is substantially perpen-
dicularly arranged to the first portion 70a and includes
the opening 76, the transparent window 73 and the re-
cess 74. In the partly-removed detent position of the
moistener tank 70, substantially only the second portion
70b of the moistener tank 70 protrudes in a horizontal
direction out of the housing structure 2, in order to allow
refilling of the tank 70 with liquid. This detent position of
the moistener tank 70 is reached if a plurality of clips 77
have been snapped in corresponding recesses in the wa-
tertight channel 75. When the moistener tank 70 is com-
pletely inserted back again into the housing structure 2,
the clips 77 will have snapped in corresponding further
recesses in the watertight channel to achieve a prede-
termined position of the moistener tank 70 and depositing
of liquid onto the envelope flaps by the capillary action
of the wicks. The face of the tank including the window
thus forms part of a face of the housing in operation of
the apparatus.

[0058] The procedure for moistening the flap of an en-
velope within the folder-inserter 100 will now be de-
scribed. As described above, the folded collation sheets
are inserted into the envelope within feedpath 25 at the
stuffing station 27. The envelope is then transported by
a driven roller 31a of roller pair 31, which is cooperating
with a not shown driven roller mounted on the end of
pivotable support arm 80, to pass the envelope over the
moistener tank 70. The arm 80 pivots under the action
of a cam (not shown), about a pivot point 81. Above the
moistener tank 70, in particular above the openings 79
of the cover 78 in which the wicks 71 are accommodated,
adeflector 85 is arranged to bring the flap of the envelope
into contact with the wicks 71 when required to moisten
adhesive therein. The deflector 85 pivots about a pivot
point 82 and is moved downwards only at that time.
Transport of an envelope etc. through this zone is assist-
ed by adrive roller 88. A plurality of laterally-spaced light-
ly-sprung fingers 89 over which the envelope is trans-
ported serve to keep the envelope flap away from the
wick and prevent it being moistened, except when the
deflector is actuated. If an envelope is not moistened it
will merely be closed rather than sealed at the subse-
quent sealing station. The deflector is solenoid-operated
by the crease datum position detector (sensor) described
hereinafter. By pivoting the deflector about its pivot point
82, itis moved downwards so that the flap is brought into
contact along the wicks 71 for depositing liquid thereonto.
Additionally, spring biased perforated elements can be
arranged between the envelope and the wicks which are
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pressed down by the movement of the deflector 85 so
that the wicks 71 are protected from excessive wear due
to unnecessary contact of the wicks with the envelope.
[0059] Before the preferred embodiment of sealing an
envelope is described with respect to Figures 7 and 10,
a general concept for sealing the flap of an envelope to
the body of an envelope will be explained, for a better
understanding, with reference to Figures 12a to 12f,
which schematically describe in a sequence how the flap
can be sealed to the body of the envelope.

[0060] In Figure 12a it is shown that a body 62 of the
envelope is transported by a first roller pair 131 in a di-
rection leading the envelope to the vicinity of a sealing
roller pair 132 as shown by the corresponding arrows.
[0061] As can be seen from Figure 12b, a buckle roller
pair 133 is arranged downstream from the first roller pair
131 and the sealing roller pair 132, with an engageable
roller 133b of the buckle roller pair 133 spaced apart from
afixedroller 133a of the buckle roller pair 133. The buckle
roller pair 133 is in this position until a crease line 63
connecting the flap 61 with the body 62 of the envelope
is substantially arranged underneath the sealing roller
pair 132.

[0062] Asindicated by Figure 12c, the engageableroll-
er 133b is brought into contact with the fixed roller 133a
in response to a signal, when the crease line 63 of the
envelope has been transported underneath the nip of
sealing roller pair 132. Also, although not shown in Fig-
ures 12a to 12f, the engageable roller 133b is preferably
arranged on an inducer which includes a protrusion that
supports the movement of the crease line towards the
nip of the sealing roller pair 132, when the engageable
roller 133b is brought in contact with the fixed roller 133a,
as will be described with reference to Figures 7 and 10.
[0063] Figure 12d shows that the buckle roller pair 133
transports the envelope in a direction substantially op-
posite to the direction of the transporting roller pair 131
which is engaged with the flap 61 of the envelope. As a
result of the movement of transport roller pair 131 and
buckle roller pair 133, the crease line 63 of the envelope
is inserted into the nip of sealing roller pair 132. There-
after, the envelope is closed by pressing the flap 61 and
the body 62 from opposite sides by sealing roller pair 132
as shown in Figure 12e.

[0064] As further indicated by Figure 12f, the whole
envelope is transported by sealing roller pair 132 up-
wards to an output as shown by the corresponding ar-
rows.

[0065] Inan alternative embodiment of the concept for
sealing the envelope, the buckle roller pair 133 can be
replaced by a clamp (not shown) which holds the body
62 of the envelope by engaging clamp parts with the en-
velope from opposite sides while it is moved along in the
transport direction, so that the envelope buckles. As a
result, the crease line is inserted into the nip of the sealing
roller pair 132 by transporting the envelope by means of
transportroller pair 131. Thereafter, when the crease line
is engaged with the sealing roller pair 132, the clamp will
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be released from the body of the envelope so that the
flap can be sealed to the body of the envelope as shown
in Figures 12e and 12f.

[0066] As willbe apparentto askilled person, the buck-
le roller pair can alternatively be driven significantly slow-
er than the transport roller pair 131, whereby to insert the
crease line into the nip of the sealing roller pair 132. Ad-
ditionally, it is obvious that the flap of the envelope can
be first transported through the transport roller pair 131,
that is the envelope can be moved with the flap leading,
rather than the body leading. Furthermore, and as is the
case for the embodiment described hereinafter with ref-
erence to Figures 7 and 10, each roller of the sealing
roller pair 132 can respectively serve as a roller of the
transport roller pair 131 and the buckle roller pair 133,
so that a minimum of four rollers is required for sealing
the envelope, as will now be described.

[0067] A preferred embodiment for sealing the flap to
the body of an envelope will now be described with ref-
erence to Figures 7 and 10. Figure 10 shows the inducer
50 in a lowered, second position in which the inducer is
not engaged with the envelope. The flap of the envelope
on which liquid has been deposited from the moistener
tank 70 has now to be closed and sealed to the body of
the envelope. As described, the roller 31a and a roller
(not shown) at the end of the support arm 80 comprise
first transport means which transport the envelope with
the flap facing downwards at the trailing end of the en-
velope to the sealing station 30. The sealing station 30
comprises the inducer 50 and the sealing roller pair 31,
including the drive roller 31a by which the envelope is
transported to the sealing station 30. The inducer 50 of
the sealing station 30, which can be formed as a
one-piece component, has a curved transverse elongate
guide portion 51 at one end of which and on one side of
which a transverse protrusion 52 is located. On the other
side of the portion 51 to the protrusion 52, the inducer 50
has a transverse rectangular portion 57 which extends
away from the protrusion 52 and is substantially at a right
angle at the protrusion 52, as viewed in side elevation.
At the part of the rectangular portion 57 extending away
from the protrusion 52, there is mounted a roller 53 which
in araised, first position of the inducer 50 is engaged with
sealing roller 31b, as illustrated in Figure 7 (engaged po-
sition). In Figure 10, the inducer 50 is illustrated in the
lowered, second position, in which the roller 53 is not
engaged with the sealing roller 31b. Roller 53 and drive
roller 31b comprise a second transport means (envelope
buckling means) and rollers 31a and 31b comprise seal-
ing means. Figure 12g illustrates a four roller arrange-
ment, using the reference numerals of Figures 7 and 10,
in a schematic manner and analogous to Figures 12c to
12d, ratherthan the six roller arrangement shown therein.
The roller which is not visible in Figures 7 and 10 is indi-
cated as roller 83 in Figure 12g.

[0068] The function and operation of the inducer 50
will now be described in more detail. After liquid has been
added to the flap of the envelope from the moistener tank
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70, the envelope with the envelope body leading is trans-
ferred to the sealing station 30. At that time the inducer
50 is in its lowered, second position (idle position) as
shown in Figure 10. The drive roller 31a and the roller
(not shown) at the end of the support arm 80 transport
the leading edge of the envelope body beyond the sealing
roller pair 31 until the crease line of the envelope, which
is the line that is formed between the flap and the body
of the envelope, is located before or substantially over
the protrusion 52 of the inducer 50..Then, the inducer is
actuated by pivoting upwards around a fixed rotation axis
54 so that the crease line of the envelope is forced
(pushed) towards and into the sealing nip of the sealing
roller pair 31. The protrusion 52 thus supports the crease
line, which is to be inserted into the nip of roller pair 31.
In particular, drive roller 31a, which rotates in Figures 7
and 10in counter-clockwise direction, engages with seal-
ing roller 31b, so that sealing roller 31b rotates in Figures
7 and 10 in clockwise direction. Due to these rotation
directions of sealing roller pair 31, the body of the enve-
lope, whichis urged upwards by the rotation of the sealing
roller 31b and the roller 53 carried by the inducer 50, and
the flap, which is urged upwards by the drive roller 31a
and the roller (not shown) at the end of support arm 80
in a somewhat opposite direction to the envelope body,
if the flap is still driven thereby, form a buckle. The tip of
which is at the crease line of the envelope, which buckles
upwards and thus forms the first part of the envelope that
is inserted into the nip of sealing roller pair 31. In any
event, the buckling at the crease line upwards is support-
ed by curved portion 51 of the inducer 50 and the protru-
sion 52.

[0069] After the crease line of the envelope has been
inserted in the nip of sealing roller pair 31, the envelope
is moved further upwards by the sealing roller pair 31 so
that the flap is closed and sealed against the body of the
envelope. The closed envelope is directed upwards by
the roller pair 31 to an ejection roller 87 and the envelope
pivots roughly the order of a right angle around a turning
axis 86 as it exits the interior of the folder inserter 100,
so thatit falls downwards onto the output station 90, land-
ing with the envelope flat on the output tray 91.

[0070] If the inducer is in its raised, first position, the
inducer 50 further acts as a diverter if only folded sheets
are to be ejected out of the tabletop inserter and no en-
velope is required. For this purpose, the curved portion
51 corresponds substantially with the curvature of the
drive roller 31a, and the protrusion 52 is substantially
arranged underneath the nip of roller pair 31.

[0071] However, if the inducer 50 is used for sealing a
flap to the envelope, the envelope starting with its leading
edge begins to exit the folder inserter 100 at a casing
opening 55 of housing structure 2, when the inducer 50
is in its lowered, second position. Subsequently, the
crease line of the envelope is brought into contact with
the sealing roller pair 31 by raising the inducer 50, and
sealed, as described above, and the envelope directed
upwards to turning point 86 and ejected out of:the hous-
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ing structure 2. The ejected envelopes are stored at out-
put station 90. Since the crease line of the envelope is
inserted between the two sealing rollers 31 due to the
inducer movement upwards to the raised position, and
even though the envelope may have begun to exit the
housing structure 2 via opening 55 before the inducer 50
pivots around rotation axis 54 from the lowered to the
raised position, it is not necessary to know the length of
the envelope, since the crease line of the envelope is
taken as the determining factor. Thus, envelopes with
different sizes can be accommodated since they are
sealed with reference to the position of the crease line,
which can be detected as described further on. This seal-
ing method, with or without the inducer can also be ap-
plied to envelopes fed with the flap leading, rather than
trailing.

[0072] Asalreadydescribed, the closed envelopes exit
the housing structure 2 of the folder inserter at an opening
which is not specifically indicated in Figure 11. The open-
ing for ejecting the closed envelopes is underneath the
plurality of ejection rollers 87 which are shown in Figure
11.

[0073] The selective driving of the various rollers, in
one or the other direction, or both, as well as the timing
of the various operations is effected by a controller (not
shown), which may for example be run under micro proc-
essor control.

[0074] For optimum functioning of the folder inserter
100, it is required that the envelope is appropriately po-
sitioned for the flapping, insertion, moistening and seal-
ing operations, and in the case of moistening, that the
deflector 85 is moved when the envelope flap is in the
appropriate position, and in the case of the sealing op-
eration that the inducer 50 is brought into its raised po-
sition at the appropriate time.

[0075] Referring now to Figure 13, a sensor 93 which
employs a photosensor 99, a light source (not shown)
and means 94 for interrupting the optical path therebe-
tween, in order to detect an envelope in the envelope
feed path 42. The envelope feeder (26 in Figure 1) has
traction belt 41. Roller pair 43 serves to drive a fed en-
velope towards the insertion area 27 (stuffing station in
Figure 1), back around the path 98 to the flapper blade
44 and flapping chamber 47, and subsequently into the
insertion area, as described above. The roller pair 43 is
driven by a stepper motor (not shown). When an enve-
lope 60 is fed by belt 41 along the envelope feed path
and towards the insertion area (step 102 of Figure 14),
a pivotably mounted diverter 96 first detects its leading
edge (step 103) and then detects its trailing edge (step
104), which for an unflapped envelope corresponds to
the crease line. This is as a result of a flag 94 moving
between the light source and the photosensor, since it
moves with the diverter, and serving to interrupt or open
the optical path therebetween, depending on the relative
position of the flag and the sensor. The stepper motor is
stopped when the trailing edge is detected (optical path
interrupted again) and the position the trailing edge
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(crease line) adopts is set as a datum position (datum
point or predetermined reference position) for the trailing
edge (crease line) (step 105).

[0076] The length of the path between the datum po-
sition of the trailing edge (crease line) and the flapper
blade 44 is a fixed distance (predetermined distance) and
is the same for all envelope lengths. Hence the stepper
motor will have to be driven (in the reverse direction) a
fixed number of steps to position the trailing edge (crease
line) of the envelope appropriately for the flapper blade,
that is a predetermined reverse drive flapper count. The
length of the path between the flapper blade 44 and the
insertion area 27 is also a fixed distance and similarly
means that the stepper motor will have to be driven (in
the original direction) a respective fixed number of steps
(a respective count) to the insertion area. Similarly, the
distance the crease line of an envelope will have to be
moved from the insertion area 27 to the sealing station
30 will be the same for all lengths of envelopes, and hence
a respective stepper motor providing that movement will
be stepped a respective fixed number of times, irrespec-
tive of the length of the envelope. Since the respective
number of steps necessary to move the envelope to each
area or station is fixed, correct coordination of the move-
ment of other members at those areas or stations, such
as the deflector 85 and the inducer 50 is facilitated. As
indicated at step 106 of Figure 14, embedded software
can be provided to perform the steps to drive the step
motor(s) for the predetermined fixed numbers of counts,
and in the appropriate drive directions. The steps for a
practical envelope movement process will include addi-
tional steps such as checking the envelope feed and sen-
sor operation for errors, incorporating delays between
the driving steps, and setting flags to indicate completed
stages, thereby permitting related events to proceed.
With reference to Figures 15a and 15b, which together
comprise a single flow chart, a specific embodiment of a
program for envelope feeding, flapping and preparing for
insertion will now be described. The reference numerals
used in Figure 13 for the envelope feeder (41), the sensor
(93) and the roller drive (43) have also been used in Fig-
ures 15a and 15b.

[0077] The routine starts with driving the feeder 41 and
the roller pair 43 (step 150). A query is made 151 regard-
ing whether or not the sensor has been made, namely
has the sensor detected the presence of an envelope, if
not a sequence 154-158 determines if the envelope has
been driven for long enough, if there is an error or at-
tempts a restart of feeder 41. If the sensor has detected
an envelope a flag is set 152 which can be used for other
purposes, and the feeder 41 driven 153 for the appropri-
ate time so that the sensor can detect the trailing edge
of the envelope, namely the crease line, at 159. Failure
to detect at this stage can resultin an error message and
includes checking that the envelope was driven for long
enough 160. If the sensor is clear the roller drive 43 is
driven for a predetermined time corresponding to a clear-
ance count 161, is stopped 162, reversed 163, the re-
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verse state indicated, and the envelope driven in the re-
verse direction (up the flapper path) for a predetermined
time 164 and after a short delay 165, driven forward 166
a predetermined time so that the envelope is flapped and
driven to the insertion point in one step. A flag is set 167
to indicate the envelope has been flapped and this flag
can be used for other purposes i.e. to start other proc-
esses. A query is raised at 168 regarding the completion
of the insertion counts and roller pair 43 is stopped 196,
an envelope complete flag set 170, which indicates that
the envelope is in the stuffing (inserting) position, fingers
for throating the envelope are driven 171, and the drive
for roller pair 43 reversed for a predetermined time to pull
the envelope back onto the fingers 172.

[0078] As will be appreciated, all distances to be tra-
versed are measured from a datum point corresponding
to the position of the trailing edge (crease line) of the
envelope at a particular pointin the process and thus are
independent of the length of the envelope. The same
amount of movement, provided by a roller or other drive
means, will be needed to move an envelope of any length
of envelope between one particular operation area and
the next. Whereas in the above description the process
involves stopping the envelope when its trailing edge is
detected and the datum point set, stopping is not neces-
sary and the sensor position can be defined as the datum
position and the distance to the next operation station
measured from it. Whereas the above description spe-
cifically refers to a process involving the movement of
envelopes of various lengths, it will be appreciated that
the same principle, that is sensing the trailing edge of
any elongate element, or article with leading and trailing
edges, can be used in a corresponding multi-operation
process which can accommodate elongate elements of
various lengths. Indeed, the same principle can be ap-
plied to the detection of leading edges and movement of
the leading edges of articles by predetermined amounts
between operation stations. Further, rather than using a
stop in the folding process as described above, a trailing
edge detection and controlled subsequent movement ar-
rangement could be employed.

[0079] Itistobe understood thatthe use of the collation
rollers represent one particular preferred way of aligning
the sheets of the collation. However, other ways of
achieving this result are also contemplated, such as mov-
able stops.

[0080] Itwill be appreciated that the described collation
apparatus is of simple construction, requires minimal op-
erator effort to reload the sheet feeder and is able to
assemble any number of sheets to form each collation,
without needing a corresponding number of sheet feed-
ers.

[0081] Furthermore, the layout of the principal internal
components of the inserter results in an extremely com-
pact and ergonomic arrangement, especially due to the
design of the collation apparatus with only a single feed-
ing tray, the space-saving design of the folding station
with its crossing sheet paths, and the way in which the
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feed and transfer paths from the sheet feeder and accu-
mulation station, respectively, reorientate the sheets
from approximately horizontal to substantially vertical,
which largely determines or atleast restricts the positions
of the first and second folders and feed tray to be desir-
ably configured from an accessibility standpoint whilst
maintaining a compact layout.

[0082] It will be appreciated that the described sheet
folding apparatus is of simple, and compact construction,
locates its folders in convenient positions for access, em-
ploys generally straight paths for the passage of the sheet
collation and relies on the folding rollers of the sheet fold-
ersto achieve the required re-orientations of the collation.
Positioning the sheet folders in upper and rear sections
of the inserter housing avoids the need to provide access
to them from the front of the inserter, where the control
panel and operator interface are necessarily provided.
[0083] Although the described sheet folding apparatus
serves to double-fold (C-fold) a sheet collation compris-
ing a plurality of sheets, it will be appreciated that it could
be used instead to double-fold a single sheet.

[0084] Inknown manner, (i.e. by adjusting the settings
of the first and second sheet folders), it is possible to
adjust the type of fold, such as Z-fold or double fold (i.e.
fold in half and in half again). It is possible to fold the
sheet or sheet collation only once.

[0085] As will be appreciated the design of the mois-
tener involves a one piece moistener tank, which is a
low-cost component, which readily allows the user to see
when liquid needs to be added due to the window, which
is easily removable for cleaning purposes, for replace-
ment of the wicks or the whole tank structure, and which
is easily partially removed for the addition of liquid.
[0086] The apparatus for sealing envelopes is low cost
and able to accommodate envelopes of various sizes,
since it is the position of the creaseline which determines
(controls) the operation. Excessively long envelopes do
not require the apparatus to be extended in length, rather
they can emerge through the opening 55 temporarily prior
to the actual sealing, if fed with the body at the leading
edge. The use of one roller from each of the two transport
means to form the sealing roller pair also reduces the
cost and the space required in comparison with use of a
separate sealing pair.

Claims
1. Apparatus for collating sheets, comprising:

(i) a collation station (10),

(i) feeding means (3) for successively feeding
a plurality of sheets one at a time along a first
path (7) to the collation station;

(iii) an accumulation station (8);

(iv) transferring means for transferring the sheet
(s) atthe collation station (10), after each feeding
of a sheet to that station, along a second path
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(9) to the accumulation station (8);

(v) sheet returning means associated with the
accumulation station (8) for returning the sheet
(s) at the accumulation station to the collation
station (10);

(vi) means at the collation station for collating
those sheet (s) and the next of the successively
fed sheets, such collation being repeated, in op-
eration of the sheet collating apparatus, until a
sheet collation of a predetermined number of
sheets is formed at the collation station (10), and
(vii) first driving means for driving said collation
of a predetermined number of sheets from the
collation station along a third path (13).

Apparatus for collating sheets according to claim 1,
wherein the collation station is provided with a pair
of collation rollers defining a nip and power means
operable for rotatably driving the rollers, the nip of
the rollers, when the latter are not driven, serving for
effecting the collation of sheets at the collation sta-
tion when driven into the nip and the rollers being
drivable in association with second driving means of
the accumulation station for selectively effecting the
transfer of sheet(s) to the accumulation station and
the driving of said collation from the collation station
along the exit path, the second driving means being
reversible for effecting the return of the sheet(s) at
the accumulation station to the collation station.

Apparatus according to claim 2, wherein the first and
second paths merge ahead of the nip of the collation
rollers and the collation station includes a diverter
movable between a first position for permitting the
feeding of each sheet along the first path to the col-
lation station and a second position for diverting the
sheet(s) along the second path during the transfer
thereof from the collation station to the accumulation
station.

Apparatus for collating sheets, comprising:

(ix) a collation station (10) including a pair of
rollers (12) defining a nip;

(x) power means operable for selectively apply-
ing drive to the rollers (12);

(xi) feeding means for feeding a plurality of
sheets one at a time along a first path to the
collation station and into the nip of the rollers
when they are non-driven;

(xii) an accumulation station, there being a sec-
ond path interposed between the accumulation
station and the collation station; and

(xiii) a diverter (11) positioned between the first
path (7) and the collation station (10) and mov-
able between afirst position permitting the feed-
ing of each sheet along the first path to the col-
lation station and a second position;
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wherein

(xiv) the power means is arranged to apply drive
tothe rollers to initially drive the sheet(s) located
in the nip of the roller along a third path from the
collation station in one direction until the trailing
edge of the sheet(s) moves clear of the diverter,
whereafter the direction of drive is reversed, the
diverter which is then in its second position di-
verting the sheet(s) along said second path to
the accumulation station;

(xv) the accumulation station has driving means
operable for selectively applying drive to the
sheet(s) diverted to the accumulation station
and for thereafter returning the sheet(s) along
the second path to the collation station at which
the nip of the rollers, which are then non driven,
collates those sheets and the next of the suc-
cessively fed sheets; and

(xvi) such collation is repeated, in operation of
the sheet collating apparatus, until a sheet col-
lation of a predetermined number of sheets is
formed at the collation station, the power means
then being arranged to apply drive to the rollers
to drive the collation along the third path in said
one direction.

Apparatus for collating sheets according to any pre-
ceding claim, wherein the feeding means comprises
a generally horizontally arranged tray for a stack of
sheets, and a feeder for feeding one sheet at a time
from the tray to the collation station, and wherein
said tray is arranged in a lower region within a main
housing of the apparatus, the accumulation station
being located above the tray.

Apparatus for collating sheets according to any pre-
ceding claim, wherein the accumulation station is ar-
ranged also to serve as a daily mail feeder.

Apparatus for collating sheets according to any pre-
ceding claim, further comprising an auxiliary sheet
feeding path for connection to a sheet printing ap-
paratus or a supplementary sheet feeding tray for
use in delivering printed sheets supplied one at a
time from the printing apparatus or supplementary
sheet feeding tray, to the collation station.

Apparatus for collating sheets according to claim 5,
6 or 7 as appendedto claim 2 or 4, wherein the driving
means of the accumulation station comprises a pair
of rollers defining a nip.

Apparatus for collating sheets according to claim 5
or any one of claims 6 to 8 as appended to claim 5,
wherein the first and second paths are so arranged
as to reorientate each sheet when supplied to the
collation station along either path from the tray and
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the accumulation station respectively, from a gener-
ally horizontal disposition to an upwardly orientated
disposition, and wherein said third path has a gen-
erally upward disposition.

Apparatus for collating sheets according to claim 9,
and further provided with a folding arrangement com-
prising a first folder located in an upper region of said
main housing for effecting a first fold following each
sheet collation being delivered to the first folder along
said third path and a second folder located in a rear
region of said main housing to one side of said third
path for effecting a second fold on each sheet colla-
tion, the second folder having an exit path for the
folded collation that crosses said third path from the
one side of that path to the opposite side.

Apparatus according to any preceding claim, further
comprising a reader of a code on a control sheet
when being fed to the collation station, said code
denoting said predetermined number of sheet to
form a collation, and control means responsive to
the code determined by the reader to repeat the col-
lation of sheet(s) from the accumulation station and
the next successive sheet from the sheet feeding
means, until said predetermined number of sheets
is reached.

Apparatus for collating sheets according to any one
of the preceding claims, and including a further feed-
ing means for feeding a respective sheet along a
respective path to the collation station for collation
with the sheet collation formed from the sheets fed
from the said feeding means.

A method of collating sheets, comprising:

(i) successively feeding a plurality of sheets one
atatime along afirst path (7) to a collation station
(10)

(i) transferring the sheet (s) at the collation sta-
tion, after each feeding of a sheet to that station,
along a second path (9) to an accumulation sta-
tion (8);

(iii) returning the sheet(s) at the accumulation
station to the collation station (10);

(iv) collating those sheet(s) and the next of the
successively fed sheets at the collating station,
such collation being repeated until a sheet col-
lation of a predetermined number of sheets is
formed at the collation station; and

(v) driving said collation of a predetermined
number of sheets from the collation station along
a third path (13).

A method of collating sheets as claimed in claim 14
and wherein the plurality of sheets are fed from a
first feeding means, and further comprising the step
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of feeding a respective sheet from a second feeding
means and along a respective path to the collation
station for collation with the sheet collation formed
from the sheets fed from the first feeding means.

Patentanspriiche

Vorrichtung zum Vereinigen von Blattern, umfas-
send:

(i) eine Vereinigungsstation (10);

(ii) ein Einspeisungsmittel (3) zum aufeinander-
folgenden Einspeisen einer Vielzahl von Blat-
tern eines zu einer Zeit entlang eines ersten Pfa-
des (7) zu der Vereinigungsstation;

(iii) eine Akkumulationsstation (8);

(iv) Transfermittel zum Transferieren des Blat-
tes/der Blatter in der Vereinigungsstation (10),
nach jeder Einspeisung eines Blattes zu dieser
Station, entlang eines zweiten Pfades (9) zu der
Akkumulationsstation (8);

(v) Blattriickgabemittel in Verbindung mit der
Akkumulationsstation (8) zum Riickgeben des
Blattes/der Bléatter in der Akkumulationsstation
zu der Vereinigungsstation (10);

(vi) Mittel in der Vereinigungsstation zum Verei-
nigen jenes Blattes/jeder Blatter und des nach-
sten der aufeinanderfolgend eingespeisten
Blatter, wobei eine derartige Vereinigung wie-
derholt wird, im Betrieb der Blattvereinigungs-
vorrichtung, bis eine Blattvereinigung einer vor-
bestimmten Zahl von Blattern in der Vereini-
gungsstation (10) gebildet ist; und

(vii) ein erstes Ansteuermittel zum Ansteuern
der Vereinigung einer vorbestimmten Zahl von
Blattern von der Vereinigungsstation entlang ei-
nes dritten Pfades (13).

Vorrichtung zum Vereinigen von Blattern nach An-
spruch 1, wobei die Vereinigungsstation versehen
ist mit einem Paar von Vereinigungsrollen, definie-
rend einen Walzenspalt und Leistungsmitteln, be-
triebsfahig zum drehbaren Ansteuern der Rollen,
wobei der Walzenspalt der Rollen, wenn die letzte-
ren nicht angesteuert werden, zum Bewirken der
Vereinigung von Blattern in der Vereinigungsstation
dient, wenn in den Walzenspalt angesteuert, und die
Rollen ansteuerbar sind in Verbindung mit einem
zweiten Ansteuermittel der Akkumulationsstation
zum selektiven Bewirken des Transfers eines Blat-
tes/von Blattern zu der Akkumulationsstation und
dem Ansteuern der Vereinigung von der Vereini-
gungsstation entlang des Ausstiegspfades, wobei
das zweite Ansteuermittel zum Bewirken der Rick-
gabe des Blattes/der Blatter in der Akkumulations-
station zu der Vereinigungsstation reversibel ist.
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3.

Vorrichtung nach Anspruch 2, wobei die ersten und
zweiten Pfade vor dem Walzenspalt der Vereini-
gungsrollen zusammenkommen und die Vereini-
gungsstation eine Umleitungseinrichtung enthalt,
die beweglich ist zwischen einer ersten Position zum
Gestatten der Einspeisung von jedem Blatt entlang
des ersten Pfades zu der Vereinigungsstation und
einer zweiten Position zum Umleiten des Blattes/der
Blatter entlang des zweiten Pfades wahrend des
Transfers davon von der Vereinigungsstation zu der
Akkumulationsstation.

Vorrichtung zum Vereinigen von Blattern, umfas-
send:

(ix) eine Vereinigungsstation (10), die ein Paar
von Rollen (12) enthalt, die einen Walzenspalt
definieren;

(x) Leistungsmittel, betriebsfahig zum selekti-
ven Anwenden einer Ansteuerung an die Rollen
(12);

(xi) Einspeisungsmittel zum Einspeisen einer
Vielzahl von Blattern eines zu einer Zeit entlang
eines ersten Pfades zu der Vereinigungsstation
und in den Walzenspalt der Rollen, wenn sie
nicht angesteuert werden;

(xii) eine Akkumulationsstation, wobei es einen
zweiten Pfad gibt, der zwischen die Akkumula-
tionsstation und die Vereinigungsstation gestellt
ist; und

(xiii) eine Umleitungseinrichtung (11), positio-
niert zwischen dem ersten Pfad (7) und der Ver-
einigungsstation (10) und beweglich zwischen
einer ersten Position, die die Einspeisung von
jedem Blatt entlang des ersten Pfades zu der
Vereinigungsstation gestattet, und einer zwei-
ten Position;

wobei

(xiv) das Leistungsmittel angeordnet ist, eine
Ansteuerung an die Rollen anzuwenden, um
das Blatt/die Blatter, das/die sich in dem Wal-
zenspalt der Rolle befindet/befinden, entlang ei-
nes dritten Pfades von der Vereinigungsstation
in einer Richtung anfanglich anzusteuern, bis
sich die nacheilende Kante des Blattes/der Blat-
ter frei von der Umleitungseinrichtung bewegt,
wonach die Richtung einer Ansteuerung umge-
kehrt wird, wobei die Umleitungseinrichtung, die
dann in ihrer zweiten Position ist, das Blatt/die
Blatter entlang des zweiten Pfades zu der Ak-
kumulationsstation umleitet;

(xv) die Akkumulationsstation Ansteuermittel
hat, betriebsfahig zum selektiven Anwenden ei-
ner Ansteuerung an das Blatt/die Blatter, die zu
der Akkumulationsstation umgeleitet sind, und
zum Rlckgeben des Blattes/der Blatter danach
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entlang des zweiten Pfades zu der Vereini-
gungsstation, in welcher der Walzenspalt der
Rollen, die nun nicht angesteuert werden, jene
Blatter und das nachste der aufeinanderfolgend
eingespeisten Blatter vereinigt; und

(xvi) eine derartige Vereinigung wiederholt wird,
im Betrieb der Blattvereinigungsvorrichtung, bis
eine Blattvereinigung einer vorbestimmten Zahl
von Blattern in der Vereinigungsstation gebildet
ist, wobei das Leistungsmittel dann angeordnet
ist, eine Ansteuerung an die Rollen anzulegen,
um die Vereinigung entlang des dritten Pfades
in der einen Richtung anzusteuern.

Vorrichtung zum Vereinigen von Blattern nach ei-
nem beliebigen vorangehenden Anspruch, wobei
das Einspeisungsmittel umfasst einen allgemein ho-
rizontal angeordneten Schacht fiir einen Stapel von
Blattern, und eine Einspeisungseinrichtung zum Ein-
speisen eines Blattes in einer Zeit von dem Schacht
zu der Vereinigungsstation, und wobei der Schacht
in einer unteren Region innerhalb eines Hauptge-
hauses der Vorrichtung angeordnet ist, wobei sich
die Akkumulationsstation tber dem Schacht befin-
det.

Vorrichtung zum Vereinigen von Blattern nach ei-
nem beliebigen vorangehenden Anspruch, wobei
die Akkumulationsstation auch angeordnet ist, als
eine Tagesposteinspeisungseinrichtung zu dienen.

Vorrichtung zum Vereinigen von Blattern nach ei-
nem beliebigen vorangehenden Anspruch, ferner
umfassend einen Hilfsblatteinspeisungspfad fir ei-
ne Verbindung zu einer Blattdruckvorrichtung oder
einem zusétzlichen Blatteinspeisungsschacht zur
Verwendung bei einer Ausgabe gedruckter Blatter,
zugeflhrt eines zu einer Zeit von Blattdruckvorrich-
tung oder dem zuséatzlichen Blatteinspeisungs-
schacht, zu der Vereinigungsstation.

Vorrichtung zum Vereinigen von Blattern nach An-
spruch 5, 6 oder 7, wie zu Anspruch 2 oder 4 ange-
fligt, wobei das Ansteuermittel der Akkumulations-
station ein Paar von Rollen umfasst, die einen Wal-
zenspalt definieren.

Vorrichtung zum Vereinigen von Blattern nach An-
spruch 5 oder einem beliebigen von Ansprichen 6
bis 8, wie zu Anspruch 5 angefligt, wobei die ersten
und zweiten Pfade so angeordnet sind, jedes Blatt
neu auszurichten, wenn zu der Vereinigungsstation
entlang eines der Pfade von dem Schacht bzw. der
Akkumulationsstation zugefiihrt, von einer allge-
mein horizontalen Aufstellung zu einer aufwarts aus-
gerichteten Aufstellung, und wobei der dritte Pfad
eine allgemein ansteigende Aufstellung hat.
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Vorrichtung zum Vereinigen von Blattern nach An-
spruch 9, und ferner versehen mit einer Faltanord-
nung, umfassend eine erste Falteinrichtung, die sich
in einer oberen Region des Hauptgehauses befindet
zum Bewirken einer ersten Falz folgend jeder Blatt-
vereinigung, die zu der ersten Falteinrichtung ent-
lang des dritten Pfades ausgegeben wird, und eine
zweite Falteinrichtung, die sich in einer hinteren Re-
gion des Hauptgehauses befindet zu einer Seite des
dritten Pfades zum Bewirken einer zweiten Falz in
jeder Blattvereinigung, wobei die zweite Falteinrich-
tung einen Ausstiegspfad flr die gefaltete Vereini-
gung hat, der den dritten Pfad von der einen Seite
dieses Pfades zu der entgegengesetzten Seite
kreuzt.

Vorrichtung nach einem beliebigen vorangehenden
Anspruch, ferner umfassend ein Lesegerat eines
Codes auf einem Steuerblatt, wenn zu der Vereini-
gungsstation eingespeist, wobei der Code die vor-
bestimmte Zahl eines Blattes bezeichnet, um eine
Vereinigung zu bilden, und Steuermittel, reagierend
auf den Code, der durch das Lesegerat bestimmt
wird, um die Vereinigung eines Blattes/von Blattern
von der Akkumulationsstation und des nachsten auf-
einanderfolgenden Blattes von dem Blatteinspei-
sungsmittel zu wiederholen, bis die vorbestimmte
Zahl von Blattern erreicht ist.

Vorrichtung zum Vereinigen von Blattern nach ei-
nem beliebigen der vorangehenden Ansprichen,
und enthaltend ein weiteres Einspeisungsmittel zum
Einspeisen eines jeweiligen Blattes entlang eines je-
weiligen Pfades zu der Vereinigungsstation fiir eine
Vereinigung mit der Blattvereinigung, die aus den
Blattern gebildet wird, die von dem Einspeisungs-
mittel eingespeist werden.

Ein Verfahren zum Vereinigen von Blattern, umfas-
send:

(i) aufeinanderfolgendes Einspeisen einer Viel-
zahl von Blattern eines zu einer Zeit entlang ei-
nes ersten Pfades (7) zu einer Vereinigungssta-
tion (10);

(i) Transferieren des Blattes/der Blatter in der
Vereinigungsstation, nach jeder Einspeisung ei-
nes Blattes zu dieser Station, entlang eines
zweiten Pfades (9) zu einer Akkumulationssta-
tion (8);

(iii) Rickgeben des Blattes/der Blatter in der Ak-
kumulationsstation zu der Vereinigungsstation
(10);

(iv) Vereinigen jenes Blattes/jener Blatter und
des nachsten der aufeinanderfolgend einge-
speisten Blatter in der Vereinigungsstation, wo-
bei eine derartige Vereinigung wiederholt wird,
bis eine Blattvereinigung einer vorbestimmten
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Zahl von Blattern in der Vereinigungsstation ge-
bildet ist; und

(v) Ansteuern der Vereinigung einer vorbe-
stimmten Zahl von Blattern von der Vereini-
gungsstation entlang eines dritten Pfades (13).

14. Ein Verfahren zum Vereinigen von Blattern, wie in

Anspruch 13 beansprucht, und wobei die Vielzahl
von Blattern von einem ersten Einspeisungsmittel
eingespeist wird, und ferner umfassend den Schritt
zum Einspeisen eines jeweiligen Blattes von einem
zweiten Einspeisungsmittel und entlang eines jewei-
ligen Pfades zu der Vereinigungsstation fur eine Ver-
einigung mit der Blattvereinigung, die aus den Blat-
tern gebildet wird, die von dem ersten Einspeisungs-
mittel eingespeist werden.

Revendications

Appareil pour assembler des feuilles, comprenant :

(i) une station d’assemblage (10),

(i) un systéme d’alimentation (3) pour alimenter
successivement une pluralité de feuilles une a
la fois le long d’'un premier parcours (7) vers la
station d’assemblage ;

(iii) une station d’accumulation (8) ;

(iv) un systeme de transfert pour transférer la
(les) feuille(s) a la station d’assemblage (10),
apres chaque alimentation d’une feuille a cette
station, le long d’'un second parcours (9) vers la
station d’accumulation (8) ;

(v) un systéme de retour de feuille associé a la
station d’accumulation (8) pour renvoyer la (les)
feuille(s) a la station d’accumulation vers la sta-
tion d’assemblage (10) ;

(vi) des moyens, a la station d’assemblage, per-
mettant d’'assembler ces feuilles et la suivante
des feuilles successivement alimentées, ledit
assemblage étant répété, lors du fonctionne-
ment de I'appareil d’'assemblage de feuilles, jus-
qu’a ce qu’un assemblage d’'un nombre prédé-
terminé de feuilles soit formé a la station d’as-
semblage (10) et

(vii) un premier moyen de commande pour com-
mander ledit assemblage d’'un nombre prédé-
terminé de feuilles depuis la station d’assembla-
ge le long d’un troisieme parcours (13).

Appareil pour assembler des feuilles selon la reven-
dication 1, dans lequel la station d’assemblage est
dotée d’une paire de rouleaux d’assemblage définis-
sant un pincement et de systémes d’alimentation
pouvant fonctionner pour commander de maniére
rotative les rouleaux, le pincement des rouleaux,
quand ces derniers ne sont pas commandés, servant
a réaliser 'assemblage de feuilles a la station d’'as-
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semblage, lorsqu’elle estamenée dans le pincement
et les rouleaux pouvant étre commandés en asso-
ciation avec de seconds moyens de commande de
la station d’accumulation pour effectuer sélective-
ment le transfert de feuille(s) a la station d’accumu-
lation et le déplacement dudit assemblage, de la sta-
tion d’'assemblage le long du parcours de sortie, le
second moyen de commande étant réversible pour
effectuer le retour de la (des) feuille(s) a la station
d’accumulation vers la station d’assemblage.

Appareil selon la revendication 2, dans lequel le pre-
mier et le second parcours se combinent apres le
pincement des rouleaux d’assemblage et la station
d’assemblage comprend un partiteur mobile entre
une premiere position pour permettre I'alimentation
de chaque feuille le long du premier parcours a la
station d’assemblage et une seconde position pour
dévier la (les) feuille(s) le long du second parcours,
pendant leur transfert de la station d’assemblage a
la station d’accumulation.

Appareil pour assembler les feuilles, comprenant :

(ix) une station d’assemblage (10) comprenant
une paire de rouleaux (12) définissant un
pincement ;

(x) des moyens électriques pouvant fonctionner
pour appliquer sélectivement une commande
aux rouleaux (12) ;

(xi) des moyens d’alimentation pour alimenter
une pluralité de feuilles une a la fois le long d’'un
premier parcours a la station d’assemblage et
dans le pincement des rouleaux quand ils ne
sont pas commandés ;

(xii) une station d’accumulation, disposant d’un
second parcours intercalé entre la station d’ac-
cumulation et la station d’assemblage ; et
(xiii)un partiteur (11) positionné entre le premier
parcours (7), et la station d’assemblage (10) et
mobile entre une premiére position permettant
I'alimentation de chaque feuille le long du pre-
mier parcours vers la station d’assemblage et
une seconde position ;

dans lequel

(xiv) le systeme électrique est disposé de fagon
a appliquer une commande aux rouleaux afin
de commander initialement la (les) feuille(s) si-
tuée(s) dans le pincement du rouleau, le long
d’un troisiéme parcours, allant de la station d’'as-
semblage dans une direction jusqu’a ce que le
bord d’attaque de la feuille se déplace loin du
partiteur, aprés quoi la direction de commande
estinversée, le partiteur qui est ensuite dans sa
seconde position déviant la feuille le long dudit
second parcours vers la station d’accumulation ;



31 EP 1 297 969 B1

(xv) la station d’accumulation a des moyens de
commande pouvant fonctionner pour appliquer
sélectivement une commande a la (aux) feuille
(s) déviées vers la station d’accumulation et
pour ensuite renvoyer la (les) feuille(s) le long
du second parcours vers la station d’assembla-
ge, ou le pincement des rouleaux, qui ne sont
plus commandés, assemble ces feuilles et la
suivante des feuilles  successivement
alimentées ; et

(xvi) cet assemblage est répété, lors du fonc-
tionnement de l'appareil d’assemblage de la
feuille, jusqu’a ce qu'un assemblage de feuilles
d’'un nombre prédéterminé de feuilles soit formé
a la station d’assemblage, le systéme d’alimen-
tation étant ensuite prévu pour appliquer la com-
mande aux rouleaux, afin de commander I'as-
semblage le long du troisieme parcours dans
ladite direction.

Appareil pour assembler des feuilles selon I'une
quelconque des revendications précédentes, dans
lequel le systéme d’alimentation comprend un pla-
teau disposé généralement horizontalement pour
une pile de feuilles, et un systéme d’alimentation
pour alimenter une feuille a la fois depuis le plateau
vers la station d’assemblage et dans lequel ledit pla-
teau est disposé dans une zone inférieure, dans un
logement principal de I'appareil, la station d’accumu-
lation étant située au dessus du plateau.

Appareil pour assembler des feuilles selon l'une
quelconque des revendications précédentes, dans
lequel la station d’accumulation est disposée égale-
ment pour servir de dispositif d’alimentation de cour-
rier journalier.

Appareil pour assembler des feuilles selon l'une
quelconque des revendications précédentes, com-
prenant en outre un parcours d’alimentation de
feuilles auxiliaire pour raccordement a un appareil
d’'impression de feuilles ou un plateau d’alimentation
de feuilles supplémentaire a utiliser lors de la four-
niture de feuilles imprimées une a la fois, a partir de
I'appareil d’'impression ou du plateau d’alimentation
de feuille supplémentaire, a la station d’assemblage.

Appareil pour assembler les feuilles selon la reven-
dication 5, 6 ou 7, comme joint a la revendication 2
ou 4, dans lequel le systeme de commande de la
station d’accumulation comprend une paire de rou-
leaux définissant un pincement.

Appareil pour assembler des feuilles selon la reven-
dication 5 ou n’importe laquelle des revendications
6 a 8, comme joint dans la revendication 5, dans
lequel le premier etle second parcours sont disposés
ainsi, de fagon a réorienter chaque feuille quand elle
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est amenée a la station d’assemblage, le long de
chaque parcours, depuis le plateau et la station d’ac-
cumulation respectivement, a partir d’'une disposi-
tion généralement horizontale vers une disposition
orientée vers le haut et dans lequel ledit troisieme
parcours a une disposition généralement vers le
haut.

Appareil pour assembler des feuilles selon la reven-
dication 9, et en outre doté d’'un systéme de pliage
comprenant un premier plieur, situé dans une zone
supérieure dudit logement principal pour effectuer
une premiére pliure, aprés que chaque assemblage
de feuille a été amené au premier plieur, le long dudit
troisiéme parcours, et un second plieur situé dans
une zone arriére dudit logement principal, d’'un coté
dudit troisieme parcours, afin d’effectuer une secon-
de pliure sur chaque assemblage de feuille, le se-
cond plieur ayant un parcours de sortie pour I'as-
semblage plié qui traverse ledit troisi€me parcours
d’'un c6té de ce parcours vers le co6té opposé.

Appareil selon I'une quelconque des revendications
précédentes, comprenant un lecteur d’'un code sur
une feuille de contréle lorsqu’elle est alimentée a la
station d’assemblage, ledit code représentant ledit
nombre prédéterminé de feuilles pour former un as-
semblage, et le systéme de contrble correspondant
au code déterminé par le lecteur pour répéter I'as-
semblage de feuille(s), a partir de la station d’accu-
mulation et la feuille suivante a partir du systéme
d’alimentation de feuille, jusqu’a ce que ledit nombre
prédéterminé de feuilles soit atteint.

Appareil pour assembler les feuilles selon 'une quel-
conque des revendications précédentes, et compre-
nant un moyen d’alimentation ultérieur pour alimen-
ter une feuille respective le long d’'un parcours res-
pectif a la station d’assemblage pour assemblage
avec l'assemblage de feuilles, formé a partir des
feuilles alimentées depuis ledit moyen d’alimenta-
tion.

Procédé d’assemblage de feuilles, comprenant les
étapes consistant a :

(i) alimenter successivement une pluralité de
feuilles une a la fois le long d’'un premier par-
cours (7) vers une station d’assemblage (10) ;

(ii) transférer la (les) feuille(s) a la station d’as-
semblage, aprés chaque alimentation d’une
feuille a cette station, le long d’'un second par-
cours (9) vers une station d’accumulation (8) ;

(iii) renvoyer la (les) feuille(s) a la station d’ac-
cumulation vers la station d’assemblage (10) ;

(iv) assembler ces feuilles et les suivantes des
feuilles successivement alimentées a la station
d’'assemblage, ledit assemblage étant répété
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jusqu’a assemblage d’'un nombre prédéterminé

de feuilles a la station d’assemblage ; et

(v) commander ledit assemblage d’un hombre
prédéterminé de feuilles a partir de la station
d’assemblage le long d’un troisieme parcours 5
(13).

14. Procédé d’assemblage de feuilles selon la revendi-
cation 13, et dans lequel la pluralité de feuilles sont
alimentées a partir d’'un premier moyen d’alimenta- 70
tion et comprenant en outre la phase consistant a
alimenter une feuille respective a partir d’'un second
moyen d’alimentation et le long d’'un parcours res-
pectif vers la station d’assemblage, pour assembla-
ge avec l'assemblage de feuille formé a partir des 15
feuilles alimentées a partir du premier moyen d’ali-
mentation.
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