PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5 : (11) International Publication Number: WO 90/08043
42C1/12 Al
gggg‘;{;]/%:; C (43) International Publication Date: 26 July 1990 (26.07.90)

(21) International Application Number: PCT/US90/00094 | Published
With international search report.

(22) International Filing Date: 9 January 1990 (09.01.90) Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(30) Priority data:

296,103 12 January 1989 (12.01.89)  US

(71) Applicant: EASTMAN KODAK COMPANY [US/US];
343 State Street, Rochester, NY 14650 (US).

(72) Inventor: FISKE, John, Mayo ; 6 Powderhouse Terrace,
Medford, MA 02155 (US).

(74) Agent: HANWAY, J., R.; 343 State Street, Rochester, NY
14650 (US).

(81) Designated States: AT (European .patent), BE (European
patent), CH (European patent), DE (European patent),
DX (European patent), ES (European patent), FR (Euro-
pean patent), GB (European patent), IT (European pa-
tent), JP, LU (European patent), NL (European patent),
SE (European patent).

(54) Title: FINISHER ACCESSORY FOR HARD COPY PRINTERS

( 24
2158 N 2 GATE
——l @J POSITION
3 CONTROLLER
167 |,
72
L)
\' oY
76174
48 e
—_
- : 4 70
P 0 ¥
92 94
80
82 +98
Hikos
\ . J/
104 106

(57) Abstract

A finisher (10) for stacking and stapling, or binding, sheets of paper (12) from printers and the like. The finisher accommo-
dates two sizes of paper, one being twice the size of the other. Staples are positioned in the smaller size paper (108) along an edge
and in the larger size (130) in the middle of the sheets. Two fixed position gates (56, 58) are controlled to stop the paper sheets at
one of two positions for alignment and stapling. Once stapled, the sheet sets are gripped (66), turned over, and deposited on elev-
ator-type stacking trays (80, 90). For the shorter sheet sets (110-128), the trays move independently. For the larger sheet sets

(132-138), the trays move together.
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FINISHER ACCESSORY FOR HARD COPY PRINTERS

TECHNICAL FIELD
This 1invention relates, 1in general, to
5 finisher accessories for printers and duplicators
and, more specifically, to apparatus for stapling
together sets of sheets from hard copy producing
apparatus.
BACKGROUND ART
10 Finishers are used in conjunction with
copiers, printers, duplicators, and similar hard copy
apparatus which produce hard copy outputs, such as
sheets of paper, for the purpose of performing an
extra function or operation on the sheets. One such
15 operation is securing the sheets together in a known
arrangement, such as in booklet form with binding at
the center, or bound together at the edges of the
sheets. With either binding system, the binding
method can be by staples, stitching through the
20 paper, or other suitable means.

Traditional finishers are ‘ usually
constructed to operate with a ?articular type of hard
copy producing apparatus, such as printers. Nor-
mally, these prior art finishers are capable of

25 handling only limited sizes of paper and binding the
sheets together at only one general position.. The
complexity of these finishers is such that it is not
feasible to modify the apparatus to handle different
paper sizes and different binding locations. The

30 size of the finishing units is an important factor in
limiting the amount of extra equipment which can be
included in the finisher to make it more versatile.
Many printers and other hard copy output apparatus
produce sheets of different 1lengths and with diffe-

35 rent binding requirements. Traditional finishers
cannot be used efficiently with printers having such




WO 90/08043 ' PCT/US90/00094

- 2 -
capabilities and even interchanging Ffinishers with
the same printer is time consuming and not an ideal
solution to the problem of finishing papers from
versatile printers.

5 Several U.Ss. patents have disclosed
finishing apparatus which is used to perform opera-
tions on sheets of paper. These patents are of some
relevance here because of their general similari-

- ties. However, none of these patents disclose or

10 suggest finisher apparatus constructed the same as
the finisher disclosed herein.

USA 4,586,640 discloses a finishing system
which staples sheets of the same size together. USA
4,372,473 discloses apparatus for stitching together

15 sheets of paper of varying sizes. Differences in
size are accommodated by moving the stitching
machines or stations within the apparatus. USA
4,533,132 discloses apparatus for stitching together
sheets of paper after the sheets are folded, with the

20 structure of the apparatus being very unlike the

- Structure of the present invention. USA 4,424,963
discloses a finisher for stapling together sheets
from a copier or duplicator. The sheets are only
stapled along an edge of the sheets. USA 4,626,156

25 discloses finishing apparatus for stapling together
sheets of paper with additional sheets to make book-
let covers. None of these patents disclose or teach
apparatus similar to the present invention.

Since the same printer is now often capable

30 of providing various size sheets at the command of
the operator, such as either 8 1/2 x 11" or 11 x i7v,
a versatile finisher accessory which can readily
accommodate various sizes is advantageous. Even when
operated with different printers having different

35 Ppaper size outputs, the convenience of having one
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finisher capable of handling the outputs of various

printers in a compact package is important. There-

fore, it is desirable, and it is an object of this

invention, to provide a compact €finisher accessory

5 for printers and other hard copy producing apparatus

which can handle the different paper sizes and

stapling 1locations usually associated with these

printers while maintaining high prdductivity. The

finisher is particularly useful when the printer

10 output 1is face down in page-order sequence, first
page first.

DISCLOSURE OF INVENTION

There 1is disclosed herein new and useful

apparatus for stacking and stapling, or otherwise

15 binding together, stacks of sheets from printers,

copiers, and duplicators. The apparatus includes two

controllable gates or stops which are 1located at

fixed positions within the finisher. The gates are

controllable to stop the edges of sheets fed into the

20 finisher such that the stacks or sets of sheets accu-

mulated in the stapling station of the finisher are

aligned and 1located at the proper position for

stapling. The finisher is capable of handling two

different sizes of sheets, with the larger size being

2% twice the size of the smaller sheet. 1In the case of

stapling the smaller size sheets, the gate closest to

the stapling station is controlled or activated to

stop the edges of the sheets which enter the finisher

S0 as to accumulate sheets to form a stack set with

30 the 1leading edge of the sheets only slightly dis-

placed from the effective center of the stapling

station. The displacement is dependent upon the

desired location of the staple from the edge of the

sheet, usually between 1/16" and 7/8" for the shorter

35 sSheets. When longer sheets are being accommodated,

the gate closer to the stapling station is raised and
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the gate farther from the stapling station is lowered
into a position to stop the edges of the sheets.
This locates thersheets in the stack with the center
of the sheets directly,undef the effective center of
5 the stapling station. Thus, staples are locateq in
the sheet sets at the exact center of the sheets so
that folding of the sheets can be conveniently accom-

plished to form booklets.
With either short or 1long sheets, once the
10 stapling operation takes place, the appropriate gate
is raised to allow the stapled sheet set to move into
engagement 'with a gripper which pulls the stapled
sheet set around and under the stapling and gate
assembly for deposition of the stapled sheet set upon
15 an elevator-type stacking system. The stacking sys-
tem includes two similar elevator systems positioned
- adjacent to each other, with each elevator system
dimensioned similarly and suitably for accepting
stapled sheet sets of the smaller size. The gripper
20 holding the sheets sets is suitably released to depo-
sit sheet sets first upon one ‘elevator system, and
after that system is full, upon the other elevator
system. Stacking continues to alternate between the
two elevator systems after each system becomes full
25 Soc that they may be independently removed from the
finisher without requiring that the finisher be stop-
ped temporarily. Thus, when the smaller sheet sets
are being processed, the two elevator stacking sys-
tems move independently of each other and each system
30 contains stacks of completéd and stapled sheet sets.
On the other hand, when the long paper is being used
for center stapled sheet sets, the elevator systems
mo&e simultaneously together side-by-side to effec-
tively provide one elevated platform for supporting
35 the larger sheet sets. Because of the dimensional
correspondence between the two stacking systems and
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the 1larger sheet sets, both systems can be moved
together to provide sufficient support and area for
stacking the 1larger finished stack sets. The
finisher thus provides, in one compact package, means

5 for stacking and stapling at convenient and customary
iocations stack sets consisting of sheets of two
different standard sizes which have a fixed dimen-
sional relationship to each other. '

. BRIEF DESCRIPTION OF DRAWINGS

10 Further advantages and uses of this
invention will become more. apparent when considered
in view of the following detailed description and
drawings, in which:

FIG. 1 is a schematic elevational view of a

15 finisher constructed according to this invention;

FIG. 2 is a schematic view of the stapling
area of the finisher shown in FIG. 1 illustrating its
operation with short paper; -

FIG. 3 is a schematic view of the stacking

20 area of the finisher shown in FIG. 1 illustrating its
operation with short paper; '

FIG. 4 is a schematic view of the stapling
area of the finisher shown in FIG. 1 illustrating its
operation with long paper;

25 FIG. 5 is a schematic view of the stacking
area of the finisher shown in FIG. 1 illustrating its
operation with long paper; and

FIG. 6 1is a partial view of a finisher
having a single movable gate. ’

30 BEST MODE FOR CARRYING OUT THE INVENTION

Throughout the following description,
similar reference characters refer to similar ele-
ments or members in all of the figures of the drawing.

Referring now to the drawing, and to FIG. 1

35 in particular, there is shown a finisher accessory 10
constructed according to this 1invention. The
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finisher would normally be positioned at the output
end of a printer or copier where the sheets from the
printer or copier would be fed directly into the
finisher automatically. Sheet 12 represents such a

5 sheet and is positioned to enter the opening 14 in
the finisher 10. The sheet feed and guide assembly
20 includes the rotating rollers 16, 18, 22 and 24
which move the paper sheet 12 into the finisher and
across the guide member 26. The dispenser 28 pro-

'10 vides a means for selectively feeding separate shee_ts
along with the  sheets ent'ering the finisher 10 from
the associated printer. The separate sheets may be
for the purpose of making booklet covers for the
sheets bound and attached by “the finisher, special

15 Sheets desired within the attached booklet or stack
of sheets, or any other predetermined sheets which
are to be interleaved with the stack of sheets
received from the printer. The dispenser 28 includes
the controllable gate 30 which, when instrﬁcted, can

20 be raised to permit one of the sheets to be pulled
from the stack of sheets 32 by the lower transport
and feed mechanism which includes the rollers 34 and
36 and the conveyor 38. When a sheet is to be fed.
from the dispenser 28, the gate 30 is raised by the

25 solenoid 40, in this specific embodiment, to allow
the exit of a sheet of paper from the dispenser 28.
Other gate control mechanisms may be used within the
contemplation of the present invention.

When the sheets of paper pass down across

30 guide member 26, they move onto the transport system
42 of the finisher which includes the conveyor, belt,
or chain 44 and the rotatable rollers 46 and 48. A
stapling station 50 is wused to staple together a
plurality of the sheets after they have been stacked

35 and aligned in the transport system 42. In.  this
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specific embodiment, the stapling station 50 includes
the anvil 52, the wire stapler 52, and the wire sup-
ply roll 54. When a stapling operation takes place,
the anvil 52 is moved down on top of the paper stack
5 at the same time the staple is ejected from the
stapler 52. It 1is also within the contemplation of
the present invention that other binding or attaching
methods may be used, such as stitching the sheets of
paper together at the stapling station position.
i0 Controllable gates 56 and 58 are used to
determine the position at which the péper sheets
entering the finisher 10 will be aligned for accurate
location of the staple, or staples, in the stack of
paper sheets. As will be described in more detail in
15 conjunction with the other figures of the drawing,
gates 56 and 58 are either raised or 1lowered by
appropriate means, such as by the solenoids 60 and
62, respectively, to accommodate the various paper
sizes and Stapling positions the finisher is con-
20 sStructed to accommodate. In this embodiment, the
solenoids are controlled by the gate position con-
troller 61. The jogger 64 is used to move or jog the
stack of paper sheets into exact alignment with the
appropriate gate, thereby aligning the edges of all
25 the sheets before the stapling operation takes place.
Additional components of the finisher 10
include the gripper 66 which is connected to the
transport conveyor 44 for grabbing or gripping the
stapled sheet sets and moving them through the flow
30 path 68 which is partially defined by the guide mem-
ber 70. When being pulled through the flow path 68,
the sheet sets are turned upside down so that the top
of the stacked set was originally the bottom sheet of
the stacked set during the stapling operation.' A
35 feed through flap or diverter 72 is positioned near
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the opening 74 in the finisher such that, when it is
desired, the diverter 72 can be lowered to the posi-
tion 76 so that the sheet sets will be ejected from
the finisher 10 through the opening 74 instead of
5 being turned over and deposited on the stacking appa-
ratus contained in the lower section of the finisher.
The lower section of the finisher includes a
means for stacking the finished and stapled sheet
sets which are brought through the flow path 68 by
10 the gripper 66. The stacking system includes the
elevator systems 78 and 80. The elevator systems 78
and 80 are similar but are controllable separately in
that each system can be indexed, or moved vertically,
independently of the other when desired. The eleva-
15 tor system 78 includes the tray or platform 80 and
the elevator rails 82 and 84. The platform or tray
80 has wheels or casters 86 and 88 connected thereto
to aid in transporting the finished sheet sets when
the tray 80 is removed from the finisher 10. Eleva-
20 tor system 80 is similarly constructed and includes
the tray or platform 90, the casters or wheels 92 and
94, and the elevator rails 96 and 98. Each of the
elevator systems shown in FIG. 1 include a set of
sheets which have been stapled and transported from
25 the stapling area and deposited on the elevator sys-
tems. Depositing the stapled sheet sets on the ele-
vator systems 1is accomplished, as will be described
in more detail 1later, by the gripper releasers 100
and 102 which trip the gripper 66 at the appropriate
30 Pposition to drop the stapled sheet set onto the
appropriate elevator system. The finisher accessory
10 also includes the wheels or casters 104 and 106
which aid in the mobility of the apparatus for move-
ment between different printers.
35 FIG. 2 is a schematic view of a portion of
the finisher shown in FIG. 1 illustrating the opera-
tion of the finisher when using the shorter of the
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two paper sizes for which the finisher is constructed
to accommodate. It will be assumed that the shorter
paper is of dimensions 8 1/2 x 11", with the 11"
dimension or 1length of the paper extending pefpendi-
5 cular to the p%ane of FIG. 2. Therefore, the 8 1/2"
dimension of the paper is positioned between the
jogger 64 and the gate 56. These sheets are accumu-
lated on the conveyor 44 by the finisher from the
separate sheets fed from the associated printer
10 and/or from the slip sheet dispenser 28 shown in
FIG. 1. Once the desired number of sheets have been
stacked, the stapling station 50 1is activated to
staple the separate sheets along the edges of the
sheets to form a bound and stapled sheet set 108.>
15 The gate 56 1is controlled, as shown in FIG.
2, to be in a position for stopping the flow of
sheets through the finisher at a position where the
edges align in the stapling station 50 for proper
placement of the staples along the edge of the sheet
20 set 108. Thus, gate 56 1is in a downward -position
~directly in the flow path of the sheets. Gate 58 is
in an upward position so that when the sheet set 108
exits the stapling station 50, it will not impede its
flow to the gripper 66, such flow being provided by
25 the conveyor 44 and/or an independent conveyor, not
shown, which can move the sheet set 108 without move-
ment of the gripper 66. 1In the configuration shown
in FIG. 2 for short sheet sets, the spacing between
the jogget 64 and the gate 56 1is substantially equal
30 to the width of the shorter paper, or 8 1/2" in the
example given. Since it 1is wusually desirable to
locate the staples or other securing member inside of
the edge of the paper a slight distance, the stapling
station 50 is located such that the staples are posi-
35 tioned in the paper a fraction of an inch from the
sheet edges aligned along the gate 56. Normally, the
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staples are located between 1/16" and 7/8" from the
sheet edge. This offset distance 63 is represented
in FIG. 2.
FIG. 3 is a schematic view of the elevator
5 assemblies used in the lower portion of the finisher
accessory. FIG. 3 illustrates the operation of the
elevator -assemblies when used in connection with the
shorter paper sheet sets which would be produced by
the finisher when the gates are positioned durihg the
10 stapling operation according to the locations shown
in FIG. 2. According to FIG. 3, the sheet sets are
stacked upon the elévator systems 78 and 80 sepa-
tately in an effort to load one elevator system com-
pletely before the sheet sets are deposited or placed .
15 upon the other elevator system. In other words, the
elevator system 80, shown in FIG. 3, has had the
sheet sets 110, 112, 114, 116, 118, 120, 122 and 124
placed thereon prior to the placing of sheet sets 126
and 128 upon the elevator system 78. The reason for
20 this is that it may be more practical in some appli-
cations to completely f£ill to the limit one elevator
system tray, such as tray 90, so that it can be
removed and transported for further processing while
the second elevator system, system 78, is being
25 stacked with the completed sheet sets. This permits
greater throughput for the machine in that it can
still be stapling and stacking sheet sets while some
of the already stapled and stacked sheet sets are
being removed from the finisher. Once the elevator -
30 system 78 becomes full, it is assumed that the eleva-
tor system 80 will be back in place without any sheet
sets contained thereon so that the next sheet sets
can be placed on tray 90 of elevator system 80.
One of the important points to emphasize in
35 the arrangement of the elevator systems 78 and 80
shown in FIG. 3 is that each system is positioned
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adjacent to each other underneath the stapling and
transport system of the finisher. Each system is
dimensioned so that it accepts sheet sets indivi-
dually of the smaller sheet size and that each eleva-

5 tor assembly 1is vertically movable independently so
that sheet sets can be stacked upon one elevator
assembly before being stacked upon the other assem-
bly. Movement vertically can be accomplished by
various prior art techniques. For example, a fixed

10 counter of the number of sheets produced byr the
finisher to automatically index downward the assembly
‘trays may be used. In addition, a photoelectric or
light detecting source may be used to determine when
the stacked sheets become too high and indexing down-

15 ward 1is necessary. Using the weight of the sheet
sets, or any other suitable means for moving the
elevator assemblies so that the stack of sheets does
not become too high, is within the contemplation of
the present invention.

20 - FIG. 4 is a schematic view of the stapling
area of the finisher shown in FIG. 1 illustréting the
operation of the stapling portion of the finisher
when used with the long sheets for which the finisher
is constructed. The long sheets have twice the width

25 dimension of the short sheets which the finisher can
accommodate. In other words, if the short sheets are
8 1/2 x 11", the long sheets would be 11 x 17", with
the 17" dimension being located between the jogger 64
and the gate 58, and the 11" dimension extending

30 perpendicular from the plane of FIG. 4. When using
the long paper, the finisher arranges the components
of the system so that the long paper can be accommo-
dated and will be stacked into groups or sets of
sheets at a 1location for proper stapling of the

35 sheets. '
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According to FIG. 4, the gate 56 is
controlled to be in the upward position when the long
sheets are being used. 1In addition, the gate 58 is
located in - the 1lowered position so that the sheets
bypass the gate 56 and are stopped by the gate 58.
This dictates the alignment of the leading edges of
the 1long sheets against the stop 58 rather than
against the stop 56 as shown in FIG. 2 for short
sheets. Gate 58 is positioned at a fixed 1location
within the finisher apparatus such that the distance
65 between the gate 58 and the effective center of
the stapling station 50 is 1/2 the width 67 of the
paper contained in the sheet set 130. With the exam-

" ple dimensions previously given, distance 65 would be

8 1/2%. Similarly, the distance 67 between the
effective surfaces of the jogger 64 and the gate 58
would be 17". Because of these fixed locations, the
sheet set 130 is stapled in the middle thereof, which
is wusually the desired 1location and provides Ffor
folding the stapled sheet set, in a later operation,
to make a centerbound booklet.

The fixed distance between the two gates 56
and 58 depends upon the width of the papers involved
and the desired location of the staples from the edge
of the shorter sheet sets. With the sheet sizes
similar to those used in the examples, that is,
8 1/2 x 11" and 11 x 17", the fixed distance between
the gates 56 and 58 would be slightly 1less than
8 1/2v. Ordinarily, this would be approximately
8 1/4", although any dimension between 8 1/16" and
8 7/8" would be feasible. This range permits the
staple in the edge of sheets sets of the shorter -
sheet sizes to be located between 1/16" and 7/8" from
the edge of the sheets. The overall determining
factor of the distance between the gates 56 and 58
is, of course, the basic size or width of the smaller:

PCT/US90/00094
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sheets and the distance from the edge of those sheets
that the staple is desired to be located.

According to FIG. 4, the sheet set 130 has
been formed by accumulating separate sheets coming

5 from the associated printer or the associated slip
sheet dispenser. Once the required number of sheets
have been accumulated under the stapling station 50
and against stop or gate 58, the jogger 64 operates
to align all of the edges of the sheet set 130 prior

10 to stapling by the stapling station 50. Once
stapled, the gate 58 is retracted and the sheet set
130 moves into gripper 66 which is used to pull the
sheet set 130 around and underneath the stapling
station for deposition upon the elevator-type sheet

15 set stacking system.

FIG. 5 is a schematic view of the elevator-
type sheet stacking system of the finisher 10 when
used for stacking sheet sets composed of sheets of
the larger size. According to FIG. 5, the sheet sets

20 are deposited across both elevator system trays, that
is, trays 80 and 90. The elevator systems‘ operate
simultaneously in moving downward as additional sheet
sets are placed thereupon. Due to the original
dimensions of the -elevator systems 78 and 80 and

25 their adjacent locations, the longer sheet sets sub-
stantially cover both elevator trays 80 and 90. As
the sheet sets 132, 134, 136 and 138 are deposited
upon the trays, the elevator systems simultaneously
move downward in equal amounts to, in effect, make

30 one complete elevator-tray system dimensioned suffi-
ciently wide enough to handle the larger sheet sets.
As with the smaller sheet sets, as shown in FIG. 3,
the trays 80 and 90 may be removed from the elevator
systems to transport the completed sheet sets to

35 other locations. With this type of system, it would
be necessary to stop the finisher or replace the
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filled trays with empty trays before the €finisher
could continue operation. In any event, the elevator
systems are operated together when using long paper
to provide the required support area for the 1longer
sheet sets, as opposed to being operated indepen-
dently when being required to support only the
shorter sheet sets.

The gripper releasers 100 and 102 shown in
FIG. 1 are used to release the completed sheet sets
over the appropriate elevator assembly system by
appropriately releasing the gripper 66. When using
the shorter sheet sets, the gripper 102 can be auto-
matically controlled to release the gripper depending

upon whether the sheet set is to go to elevator sys-

tem 78 or 80. If it is to go to elevator system 80,
the grippér will be released by gripper releaser
102. 1If it is to be placed upon elevator system 78,
the releaser 102 will be controlled to not release
the gripper 66. In this case, the gripper 66 is
released by the gripper releaser 100, which can be
fixed in position to release the gripper 66 regard-

- less of the control applied to the gripper releaser

102. In other words, releaser 100 would always
release the gripper whether or not it contained a
sheet set. Releaser 102 would only release the grip-
per 66 when it is desired to place the sheet set on
elevator system 80. When using 1long paper, the
releaser 102 would not ever be controlled to release
the gripper 66, thereby allowing the manual releaser
100 to effectively place the completed sheet sets on
both the elevator systems 78 and 80.

FIG. 6 shows another embodiment of the
present invention whereby the two fixed gates of the
finisher are replaced with one movable and controll-
able gate. Gate 140 is movable along bar 142 so that
it can be located near the gripper 66 on belt 44 or

PCT/US90/00094
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near the stapler 52. The gate 140 would be moved to
the proper position depending on which size paper is
being handled. An automatic arrangement may be used,
if desired, rather than moving or resetting the posi-
5 tion of the gate 140 manually. Still another embodi-
ment would be to have a controllable gate fixed at
the stapler 52 and a movable and controllable gate at
the gripper 66. Such an arrangement would permit
, setting the gate position for different standard
10 paper sizes and controlling the gates to properly
align standard sheets of different lengths.

The finisher accessory of this invention
provides a unique and novel system for handling two
very common paper sizes and binding requirements.

15 Both size and staple locations are accommodated in
the same apparatus with a minimum of duplicated com-
ponents. Converting from one type of paper and
stapling location to the other is a very simple mat-
ter and, in the case of shorter paper, completed

20 sheet sets can be removed from the finisher while the
finisher is still operating. '

It is emphasized that numerous changes may
be made in the above-described apparatus without
departing from the teachings of the invention. - It is

25 intended that all of the matter contained in the
foregoing description, or shown in the accompanying
drawing, shall be interpreted as illustrative rather
than limiting.

30

35
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I claim és my invention:

1. A finisher accessory suitable for use
with hard copy printers which produce printed sheets
having equal lengths and first and second widths,
with the second width being double that of the Ffirst
width, said accessory being operable to fasten
together a plurality of similar sized sheets to form
a fastened sheet set (108,130), said accessory appa-
ratus comprising: i

a fastening station (50) operable to fasten
the sheet sets together with a fastening member;

means (42) for transporting sheets into the
fastening station (SQ);

a first controllable gate (56) positioned
along the transport means (42) to locate the edges of
sheets (108) having the first width at the fastening
station (50);

a second controllable gate (58) positioned
along the transport means (42) to locate the centers
of sheets (130) having the second width at the
fastening station (50); _

means (44,66) for removing fastened sheet
sets from the fastening station (50); and

means (61) for coritrolling the position of
the first and second gates (56,58) depending upon the
width of the sheets being fastened.

2. The finisher accessory of claim 1
wherein the apparatus also includes first (78) and
second (80) means for stacking the bound sheet sets
removed from the fastening station (50), said first
and second stacking means being positioned adjacent
to each other and dimensioned such that each stacking
means can be used individually for stacking sheet
sets (110-128) having sheets of the first width and
both stacking means can be used together for stacking
sheet sets (132-138) having sheets of the second
width.

PCT/US90/00094
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3. The finisher accessory of claim 1
wherein the first and second controllable gates
(56,58) are spaced apart a distance equal to the
first width minus the distance between the edge of
the sheet and the desired location for the fastening
member on that edge of the sheet.

4, The finisher accessory of claim 1
wherein the fastening station (50) staples the sheets
together with at least one wire staple.

5. The finisher accessory of claim 1
wherein the transport means (42) includes a conveyor
assembly (44) which is movable relative to the gates
(56,58) and the fastening station (50), and a sheet -
feed and guide assembly (20) for accepting sheets
from the associated printer and sending said sheets
into the fastening station (50).

6. The finisher écceésory of claim i
wherein the first gate (56) is positioned along the
transporting means (42) at a 1location for stopping
sheets of the first width such that the'edges of the
sheets (108) are displaced from the center of the
fastening station (50) enough to permit the placement
of the fastening member along that edge of the sheets
(108).

7. The finisher accessory of claim 1
wherein the second gate (58) is positioned along the
transporting means (42) at a location for stopping
sheets of the second width such that the centers of

~ the sheets (130) are aligned at the center of the
fastening station to permit the placement of the
fastening member at the center of the sheets (130).

8. The finisher accessory of «claim 1
wherein the removing means includes a gripper (66)
movable by the transporting means (42) to pull the
fastened sheet sets from the fastening station (50).




WO 90/08043 PCT/US90/00094

-18-

9. The finisher accessory of claim 1
wherein the sheet sets are turned over before being
released by the gripper (66). o

10. The finisher accessory of claim 1
wherein the apparatus also includes a separate sheet
feeder system (28) which is controllable to inter-
leave single sheets (32) within the sheet sets.

11. The finisher accessory of claim 1
wherein the apparatus also includes means (72) for
ejecting the fastened sheet sets individually from
the apparatus.

12. The finisher accessory of claim 2
wherein the first and second stacking means (78,80)
are elevator controlled supports which are indivi-
dually movable vertically when the sheet sets
(110-128) 1include sheets of the first width, and
which are synchronouslj movable together vertically
when the sheet sets (132-138) include sheets of the
second width.

13. The finisher accessory of claim 3
wherein the first width is 8 1/2 inches, the second
width is 17 inches, the sheet length is 11 inches,
and the gate spacing is between 8 1/16 and 8 7/8
inches. '

14, The finisher accessory of claim 8
wherein the apparatus also includes first (102) and
second (100) gripper releasing means, with said first
releasing means (102) being controllable to release
the gripper only when sheet sets containing sheets of
the first width are gripped.

15. A finisher accessory suitable for use
with hard copy printers which produce printed sheets
having equai lengths and first and second widths,
with the second width being double that of the Ffirst
width, said accessory being"operable to fasten
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together a plurality of similar sized sheets to form
a fastened sheet set (108,130), said accessory appa-

ratus comprising:
a stapling station (50) operable to fasten

together the sheet sets with a plurality of staples;
means (42) for placing a plurality of the
sheets into the stapling station to form a sheet set;

a first controllable gate (56) positioned
for sfopping sheets of the first width such that the
edges of the sheets are displaced from the center of
the stapling station (50) enough to permit the loca-
tion of the staples along that edge of the sheets;

a second controllable gate (58) positioned
for stopping sheets of the second width such that the
centers of the sheets are aligned with the center of
the stapling station (50) to permit the placement of
the staples at the center of the sheets, said first
and second gates (56,58) being spaced apart a dis-
tance equal to the first width minus the distance
between the edge of a sheet of the first width and
the desired location for the staples along that edge
of the sheet; :

means (61) for controlling the status of the
first and second gates, with the first gate (56)
being controlled to stop sheets when the sheets to be
stapled have the first width and the second gate (58)
being controlled to stop sheets when the sheets to be
stapled have the second width;

means (44,66) for removing the stapled sheet
sets from the stapling station (50); and .

first (78) and second (80) controlled
elevator systems onto which the stapled sheet sets
are positioned, said elevator systems being located
adjacent to each other and controlled to vertically
move separately when the sheet sets (110-128) include
sheets of the first width and to vertically move
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together when the sheet sets (132-138) include sheets
of the second width.
16. The finisher accessory of c¢laim 15
wherein the first width is 8 1/2 inches, the second

- width is 17 inches, the sheet length is 11 inches,

and the gate spacing is between 8 1/16 and 8 7/8
inches.

17. The finisher accessory of claim 15
wherein the placing means (42) includes a conveyor
assembly (44) which is movable relative to the gates
(56,58) and the stapling station (50), and a sheet
feed and guide assembly (20) for accepting sheets
from the associated printer and sending said sheets
into the stapling station (50).

18. The finisher accessory of claim 17
wherein the conveyor assembly (44) includes a gripper

(66) for pulling the fastened sheet sets from the

stapling station (50), with said conveyor turning
over the sheet sets before being released by the
gripper (66). )
19. The finisher accessory of claim 17
wherein the apparatus also includes: = )
~ means (28) for interleaving single sheets
within the sheet sets;

means (72) for ejecting the stapled sheet '

sets individually from the apparatus; and

noncontrollable means (100) for releasing
the gripper when positioned over at least one of the
elevator systems.

20. A finisher accessory suitable for use
with hard copy printers which produce printed sheets
having equal 1lengths and first and second widths,
with the second width being double that of the first
width, said accessory being operable to fasten
together a plurality of similar sized sheets to form

a fastened sheet set, said accessory apparatus com-
prising:

PCT/US90/00094
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a fastening station (50) operable to fasten
the sheet sets together with a fastening member;

means (44) for transporting sheets into the
fastening station;

a controllable gate (140) movable to first
and second locations, said first location being posi-
tioned along the transport means to locate the edges
of sheets having the first width at the fastening
station (50), and said second 1location being posi-
tioned along the transport means to locate the cen-
ters of sheets having the second width at the
fastening station (50);

means (44,66) for removing fastened sheet
sets from the fastening station; and

means (61) for controlling the position and
setting the 1location of the movable gate (140)
depending upon the width of the sheets being fastened.

21. The finisher accessory of claim 20
wherein the apparatus also 1includes first (78) and
second (80) means for stacking the bound sheet sets
removed from the fastening station, said first and
second stacking means being positioned adjacent to
each other and dimensioned such that each stacking
means can be used individually for stacking sheet
sets (110-128) having sheets of the first width and
both stacking means can be used together for stacking
sheet sets (132-138) having sheets of the second
width.

22. The finisher accessory of claim 20
wherein the first and second 1locations of the
movable gate (140) are spaced apart a distance equal
to the first width minus the distance between the
edge of the sheet and the desired location for the
fastening member on that edge of the sheet.

23. The finisher accessory of claim 20
wherein the first gate 1location is positioned along
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the transporting means (44) at a 1location for
stopping sheets of the first width such that the
edges of the sheets arerdisplaced from the center of
the fastening station enough to permit the placement
of the fastening mémber along that edge of the sheets.

24. The Ffinisher accessory of c¢laim 20
wherein the second gate location is positioned along
the transporting means (44) at a location for stop-
ping sheets of the second width such that the centers
of the sheets are aligned at the center of the
fastening station to permit the placement of the
fastening member at the center of the sheets. '

25. The finisher accessory of claim 21
wherein the first (78) and second (80) stacking means
are elevator controlled supports which are indivi-
dually movable vertically when the sheét sets
(110-128) include sheets of the first width, and
which are synchronously movable together vertically

when the sheet sets (132-138) include sheets of the
second width.
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