Office de la Propriete Canadian CA 2274520 C 2003/03/18

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 274 520
g'rn(c)iL%?r?(iesgaenada ﬁrgijgt?;%/aa;da (12) BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de dépot PCT/PCT Filing Date: 199/7/07/29 (51) Cl.Int.%/Int.CI.° B65H 5/02, B65H 29/50
(87) Date publication PCT/PCT Publication Date: 1998/0/7/02| (72) Inventeurs/Inventors:
21 . MIDDELBERG, NEAL J., US;
(45) Date de deéelivrance/lssue Date: 2003/03/18 LUCAS. GREGORY T. US
(85) Entree phase nationale/National Entry: 1999/06/08 PARK. DANIEL C., US
(86) N° demande PCT/PCT Application No.: US 1997/013443| (73) Propriétaire/Owner:
(87) N° publication PCT/PCT Publication No.: 1998/028211 BELL & HOWELL MAIL AND MESSAGING

TECHNOLOGIES COMPANY, US
(74) Agent: KIRBY EADES GALE BAKER

(30) Priornte/Prionty: 1996/12/20 (08/771,587) US

(54) Titre : APPAREIL ADDITIONNEL ET PROCEDE ASSOCIE
(54) Title: EXTENSION APPARATUS AND METHOD

(57) Abrége/Abstract:

The present invention relates to an apparatus and method for providing a conveying path for advancing sheet articles between
sheet processing apparatuses. Conventional apparatuses for providing conveying paths of varying lengths Include a
translatable extension table with a sliding belt/pulley arrangement. Such arrangements prevented complete abutment of the
table with the downstream sheet processing apparatus and required manual adjustment of belt tension. The present invention
overcomes these disadvantages through a novel extension apparatus. The extension apparatus (10) includes a base bracket
(40) with a pair of rotatably movable spring-loaded bracket arms (44A, 44B) attached to a shaft (42) extending therethrough. A
pair of bracket arms rollers (46A, 46B, 48A, 48B) are attached to each of the bracket arms. An extension plate (30) Is positioned
above and slidably movable on the base bracket, and a pair of rotatable extension rollers (20A, 20B) are rotatably attached to a
shaft (22) extending through the extension plate such that slidable movement of the extension plate simultaneously and
iIdentically moves the extension rollers. A pair of rear rollers (R2, R4) are utilized and are operatively aligned with an extension
roller and a pair of bracket arm rollers. A pair of belts extend at least partially around and operatively engage one of the rear
rollers, one of the extension rollers, and a pair of the bracket arm rollers of one of the bracket arms. The belts have an upper
reach section and a lower reach section between the rear rollers and the extension rollers, and the upper reach section of the

belts from a conveying path for advancement of the sheet articles while the bracket arm rollers engage each belt in the lower
reach section.

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
% N [ 1/
S
N

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 02274520 1999-06-08

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification © : I (11) International Publication Number: WO 98/28211
Al

P-—-_—I PPy o S r——

B65SH 5/02, 29/50 -
’ | (43) International Publication Date: 2 July 1998 (02.07.98)
(21) International Application Number: PCT/US97/13443 l (81) Designated States: CA, DE, GB, European patent (AT, BE,
CH, DE, DK, ES, FIl, FR, GB, GR, IE, IT, LU, MC, NL,
(22) International Filing Date: 29 July 1997 (29.07.97) PT, SE).
(30) Priority Data: | Published
08/771,587 20 December 1996 (20.12.96) US With international search report.

(71) Applicant: BELL & HOWELL MAIL PROCESSING
SYSTEMS [US/US]; Pinnacle Park, 4401 Silicon Drive,
Durham, NC 27709 (US).

(72) Inventors: MIDDELBERG, Neal, J.; 6022 Splitrock Trail,
Apex, NC 27502 (US). LUCAS, Gregory, T.; Apartment |
202, 4292 Beach Boulevard, Huntington Beach, CA 92648
(US). PARK, Daniel, C.; 18395 Lower Midhill Drive, West

Linn, OR 97068 (US).

(74) Agent: WILSON, Jeffrey, L.; Richard E. Jenkins, P.A,,
University Tower, Suite 1401, 3100 Tower Boulevard, |
Durham, NC 27707 (US). h

e P i R e m
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(57) Abstract

The present
invention relates to an
apparatus and method for
providing a conveying path
for advancing sheet articles
between sheet processing
apparatuses. Conventional
apparatuses for providing
conveying paths of
varying lengths include a
transiatable extension table
with a sliding belt/pulley
arrangement, Such
arrangements prevented
complete abutment of the
table with the downstream
sheet processing apparatus
and  required  manual
adjustment of belt
tension. The present
invention overcomes these
disadvantages through a
novel extension apparatus. The extension apparatus (10) includes a base bracket (40) with a pair of rotatably movable spring—loaded
bracket arms (44 A, 44B) attached to a shaft (42) extending therethrough. A pair of bracket arms rollers (46A, 46B, 48A, 48B) are attached
to each of the bracket arms. An extension plate (30) is positioned above and slidably movable on the base bracket, and a pair of rotatable
extension rollers (20A, 20B) are rotatably attached to a shaft (22) extending through the extension plate such that slidable movement of the i
extension plate simultaneously and identically moves the extension rollers. A pair of rear rollers (R2, R4) are utilized and are operatively
aligned with an extension roller and a pair of bracket arm rollers. A pair of belts extend at least partially around and operatively engage
one of the rear rollers, one of the extension rollers, and a pair of the bracket arm roliers of one of the bracket arms. The belts have an
upper reach section and a lower reach section between the rear rollers and the extension rollers, and the upper reach section of the belts
from a conveying path for advancement of the sheet articles while the bracket arm rollers engage each belt in the lower reach section.
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Degscription
EXTENSION APPARATUS AND METHOD

Technical Field

The present invention relates generally to
apparatuses and methods for providing a conveying path for
advancement of sheet articles between one sheet processing
apparatus and another downstream sheet  processing
apparatus. More particularly, the present invention
relates to a novel extension apparatus and method for
providing a selectively adjustable conveying path between
the delivery end of one sheet processing apparatus and
another downstream sheet apparatus whereln the extension

apparatus can be positioned in an abutting manner to the

downstream sheet processing apparatus.

Background Art

As is well-recognized in the art of sheet processing,
a need commonly exists for providing a conveying path of
various lengths between an end of one sheet processing
apparatus and another downstream sheet processing
apparatus 1in order to advance sheet articles on the
conveying path from the first apparatus to the second.

This task can be difficult since space restrictions
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usually exist when  operatively configuring sheet
processing components.

To provide a conveying path of various 1lengths
between the delivery end of one sheet processing apparatus
and another downstream sheet processing apparatus, it has
been common 1n the past to wutilize an adjustably
extendable and retractable extension table with a
plurality of belts thereon for advancing sheet articles.
The extension table utilizes a translational method of
extension and includes a sliding belt and pulley mechanism
that fixedly protrudes 1in a direction toward the
downstream sheet processing apparatus in order for the
extension table to be extendable. One disadvantage to
such an extension table is that it can only be placed as
close to a downstream sheet processing apparatus as the
fixedly protruding sliding mechanism will allow. It has
therefore not heretofore been possible to position such an
extension table 1n a completely abutting manner to a
downstream sheet processing apparatus since doing so would
require the protruding sliding mechanism to protrude into
the abutting downstream sheet processing apparatus.
Another disadvantage suffered by such an extension table
1s that tension in the belts thereof typically has to be
adjusted manually by adjustment of hardware associated
therewith for the extension table to be extended to
various lengths.

In light of the prior art extension table as

discussed hereinabove, there remains much room for
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improvement 1in the art for an extension apparatus and
method providing a selectively adjustable conveying path
for sheet articles between the delivery end of one sheet
processing apparatus and another downstream sheet
processing apparatus where the extension apparatus can
abut a downstream sheet processing apparatus and wherein
tension on the belts of the extension apparatus can remain
constant when the extension apparatus is extended or

retracted without manual adjustment thereof.

SUMMARY OF THE INVENTION

The present 1invention provides a novel extension
apparatus and method for providing a selectively
adjustable conveying path for sheet articles between one
sheet processing apparatus and another downstream sheet
processing apparatus. In a preferred embodiment, the
extension apparatus comprises a base bracket having a
front face in a vertical plane wherein the base bracket is
adapted for being maintained in a stationary position. A
palr of rotatably movable bracket arms are attached to a
shaft extending through and from opposing sides of the
base bracket. Torsion springs are used to bias each of
the bracket arms 1n position, and a pailr of spaced-apart
bracket arm rollers are attached to each of the bracket
arms. An extension plate is positioned above and slidably
movable on. the base bracket, and a pair of rotatable
extension rollers are rotatably attached to a shaft

extending through the extension plate such that slidable
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movement of the extension plate simultaneously and
identically moves the extension rollers.

A pair of rear rollers are utilized which can be part
of an upstream sheet processing apparatus to which the

S extension apparatus can be operatively attached. Each of
the rear rollers are operatively aligned with an extension
roller and a palr of the bracket arm rollers. A pair of
belts extend at least partially around and operatively
engage one of the rear rollers, one of the extension

10 rollers, and a pair of the bracket arm rollers of one of
the bracket arms. The belts have an upper reach section
and a lower reach section between the rear rollers and the
extension rollers, and the upper reach section of the
belts form a conveyling path for advancement of sheet

15 articles while the bracket arm rollers engage each belt in
the lower reach section.

According to this invention, the extension rollers
can be selectively extended away from or retracted toward
the rear rollers to selectively extend or retract the

20 conveying path provided by the belts wherein the bracket
arms are caused by the belts to rotate such that tension
on sald belts remains substantially constant in an
extended position and a retracted position. The belts can
operatively cooperate with other belts, such as those of

25 an upstream sheet processing apparatus, to advance sheet
articles along the conveying path between the belts.

Quite advantageously, the bracket arms can remain behind
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the vertical plane of the front face of the base plate
when the extension apparatus is 1n an extended position.

It is therefore an object of the present invention to
provide a novel extension apparatus and method for
providing a selectively adjustable conveying path for
sheet articles between one sheet processing apparatus and
another downstream sheet processing apparatus.

It is another object of the present 1invention to
provide an extension apparatus and method which can be
operatively positioned 1in an abutting manner to a
downstream sheet processing apparatus for providing a

selectively adjustable conveying path for sheet articles

to be advanced thereto.

It is a further object of the present invention to
provide an extension apparatus and method utilizing belts
to provide a selectively adjustable conveying path wherein
tension of the belts remains constant regardless of
whether the extension apparatus is 1n an extended position
or a retracted position.

Some of the objects of the invention having been
stated hereinabove, other objects will become evident as
the description proceeds, when taken in connection with

the accompanying drawings as best described hereinbelow.

Brief Description of the Drawings

Figure 1A of the drawings 1s a perspective view of
a preferred embodiment of the extension apparatus

according to the present invention 1in a retracted position
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and attached to the delivery end of an upstream sheet
processing apparatus;

Figure 1B of the drawings is a perspective view of
the extension apparatus of Figure 1 1in an extended
position;

Figure 2 of the drawings 1is a front view of the
extension apparatus of Figure 1 with the upper roller
assembly of the upstream sheet processing apparatus
removed therefrom and with side guides for guiding sheets
on the upstream sheet processing apparatus;

Figure 3A of the drawings is a side elevation view of
the extension apparatus of Figure 1A; and

Figure 3B of the drawings is a side elevation view of

the extension apparatus of Figure 1B.

Detailed Description of the Invention

In accordance with the present invention, a
selectively adjustable extension apparatus generally
designated 10 is provided for attachment to the delivery
end of an upstream sheet processing apparatus for
providing a selectively adjustable extension of the
conveying path of the upstream sheet processing apparatus.
Extension apparatus 10 can be advantageously be utilized
to provide a suitable conveying path extension between an
upstream sheet processing apparatus, such as a collector
or stager, and a downstream sheet processing apparatus,
such as a raceway for sheet articles. It is envisioned
according to the ©present invention that extension

apparatus 10 could be operatively attached to an end of
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any sultable sheet processing apparatus to provide a
selectively adjustable conveying path for advancing single
or stacked sheet articles from the sheet processing
apparatus, along the conveying path provided by extension
apparatus 10, and to another suitable sheet processing
apparatus.

As shown 1in the various figures of drawings,
extension apparatus 10 1is operatively connected with and
to the delivery end of an upstream sheet processing
apparatus which includes support plates P1l, P2 and P3 for
supporting sheet articles as they are advanced from the
sheet article processing apparatus to exit between exit
rollers R1 and R2 and R3 and R4. As shown 1n Figure 2,
opposing side guides SG1 and SG2 can be used to guide
sheet articles on the conveying path on support plates P1,
P2 and P3. Exit rollers Rl and R3 are upper exit rollers
and are operatively positioned above lower exit rollers R2
and R4, respectively, which are drive rollers attached to
drive shaft DS.

The delivery end of the upstream sheet processing
apparatus to which extension apparatus 10 1s operatively
attached can include an upper roller assembly comprising
shaft S1 to which arms Al and A2 are sultably attached
with upper exit rollers Rl and R3 movably attached to ends
of arms Al and A2, respectively, as idler rollers. Outer
arms A3 and A4 are. also be attached to shaft S1, and shaft
S2 extends between ends of shaft S2 opposite shaft S1.

Idler end rollers R5 and R6 are movably attached to shaft
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S2, and a pair of upper belts Bl and B2 extend around and
engage upper exit rollers R1l, R3 and end rollers RS, R6,
respectively, such that upper belts Bl and B2 are idler
belts.

According to this invention, a preferred embodiment
of extension apparatus 10 i1is illustrated in the wvarious
figures of drawings and comprises spaced-apart belts B3
and B4 adapted for operative cooperation below and with
upper belts Bl and B2, respectively, for providing a
conveying path therebetween for advancement therethrough
of sheet articles exiting the upstream sheet processing
apparatus. Belts B3 and B4 extend around rear drive
rollers which can be lower exit zrollexrs R2 and R4,
respectively, and also extend around a palr of extension
rollers 20A and 20B, respectively, which are attached as
idler rollers to shaft 22. It is envisioned according to
this invention, however, that extension apparatus 10 could
include rear rollers other than lower exit rollers R2 and
R4 of the delivery end of an upstream sheet processing
apparatus wherein extension apparatus 10 could include and
utilize its own components rather than wutilizing
components of the delivery end of an upstream sheet
processing apparatus.

A U-shaped extension plate 30 is positioned between
extension rollers 20A and 20B as extension rollers 20A and
20B are movably attached to shaft 22 which extends through
apertures defined in upwardly extending flanges of

extension plate 30. The center flat portion of extension
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plate 30 defines a central slot 32 therethrough for
positioning of a fastener, such as thumbscrew 60, as
discussed further hereinbelow.

Extension plate 30 with shaft 22 and extension
rollers 20A and 20B 1s slidable on a base bracket 40 which
is in the shape of an inverted "U" and is adapted for
being maintained in a fixed position during extension and
retraction of extension plate 30. As such, base bracket
40 can be fixedly attached to a suitable object, such as,
for example, a support frame. Extending through and from
opposite sides of base bracket 40 is shaft 42, and bracket
arms 44A and 44B, respectively, are movably attached
thereto on opposing ends thereof. Bracket arms 44A and
44B each have a pair of idler pulleys 46A, 46B and 48A,
48B, respectively, movably attached to a shaft on each of
the ends of bracket arms 44A and 44B. As 1llustrated in
the various figures of drawlings, belts B3 and B4 of
extension apparatus 10 extend 1n a serpentine manner
around and between the pair of idler pulleys of each
bracket arm 44A and 44B, respectively.

As an advantageous feature of the present invention,
the tension on belts B3 and B4 can remaln constant
regardless of whether extension apparatus 10 is in an
extended position or a retracted position. In order to
accomplish this, torsion springs 50A and 50B, best
illustrated in Figure 2, are utilized between bracket arm
44A and base bracket 40 and between bracket arm 44B and

base bracket 40, respectively, such that torsion springs
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50A and 50B bias bracket arms 44A and 44B, respectively,
in position in a predetermined manner. A portion of
torsion springs 50A and 50B can suitably biasedly engage
pegs 52A and 52B, respectively, as best shown in Figures
2 and 3B of the drawings. Rotational movement of bracket
arms 44A and 44B 1s therefore spring-loaded, and the
tension 1in belts B3 and B4 can be controlled by torsion
springs 50A and 50B, respectively. As will be apparent to
those of skill in the art, the tension of belts B3 and B4
can therefore be adjusted by changing torsion springs 50A
and 50B, respectively, or by modifying the amount of pre-
load put on them during installation.

Figures 1A, 2 and 3A of the drawings i1llustrate
extension apparatus 10 in a retracted position. Lower
exlt rollers R2 and R4, although operatively utilized in
assoclation with extension apparatus 10, are preferably
not horizontally movable so as to extend or retract and
therefore will remain 1n a horizontally stationary
position during extension and retraction of extension
apparatus 10. As best illustrated in Figures 1A and 3A,
bracket arms 44A and 44B are almost 1in a vertical
position, as biased by torsion springs 50A and 50B, with
pulleys 46A and 48A being positioned almost directly above
pulleys 46B and 48B, respectively. Thumbscrew 60 can
fasten extension plate 30 in position against base bracket
40 to maintaln extension apparatus 10 1in the retracted
position. As discussed further hereinbelow, the distances

shown in Fiqures 1A and 3A separating extension rollers
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20A, 20B and lower exit rollers R2, R4, respectively, is
shorter than what such distances will be when extension
apparatus 10 is in an extended position. The distances
between extension rollers 20A, 20B and lower exit rollers
R2, R4, respectively, determine the extent to which belts
B3 and B4, respectively can operatively cooperate with
upper belts Bl and B2, respectively, in order to advance
sheet articles therebetween.

Figures 1B and 3B of the drawings 1llustrate
extension apparatus 10 1n an extended position. While
lower exit rollers R2 and R4 remain in the same horizontal
positions as in the retracted position of Figures 1A and
3A, extension rollers 20A and 20B are further extended in
at least substantially horizontal direction away from
lower exit rollers R2 and R4, respectively, and support
plates P1l, P2 and P3. To reach the extended position as
shown, thumbscrew 60 can be 1loosened while extension
apparatus 10 is in a retracted position such as that shown
in Figures 1A and 32, and extension plate 30 and/or shaft
22 passing therethrough can be manually moved 1in the
direction away from lower exit rollers R2 and R4 and
support plates P1l, P2 and P3 while thumbscrew 60 can
remain loosely attached to base bracket 40. In this
manner, extension plate 30 slides on top of base bracket
40 with thumbscrew 60 remaining 1n an extended position
through slot 32 of extension plate 30. Once extension
apparatus 10 has been extended to a position as desired by

manually sliding extension plate 30 in the direction away
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from support plates Pl, P2 and P3, thumbscrew 60 can then
be tightened to fasten and fixedly position extension
plate 30 against base bracket 40 to maintain extension
apparatus 10 i1n the extended position selected. It can
therefore be readily understood that extension apparatus
10 can be selectively and adjustably extended and
retracted by manual manipulation of extension apparatus
10.

The actual length and tension of belts B3 and B4
remains constant whether extension apparatus 10 is 1in a
retracted position or an extended position. Extending
extension plate 30 and therefore extension rollers 20A and
20B 1ncreases the distance within which belts B3 and B4
can operatively cooperate with upper belts Bl and B2,
respectively, to advance sheet articles on the conveying
path therebetween. Such extension also understandably
causes belts B3 and B4 to pull the idler pulleys of each
of bracket arms 44A and 44B to simultaneously rotate
bracket arms 44A and 44B on shafts 42A and 42B,
respectively, in a clockwise direction against the biasing
force of torsion springs 50A and 50B on bracket arms 44A
and 44B, respectively. The tension on belts B3 and B4 can
therefore remain constant for extension apparatus 10 in a
retracted position as well as in an extended position.

As shown 1n Figures 1B and 3B of the drawings,
bracket arms 44A and 44B have rotated in a clockwise
direction away from their nearly vertical position shown

in Figures 1A and 3A of the drawings. As will be apparent
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to those of skill 1in the art, the amount of maximum
extension of extension apparatus 10 1s controlled by the
length of belts B3 and B4 as well as the length of bracket
arms 44A and 44B and proximity of bracket arms 44A and 44B

5 to lower exit rollers R2 and R4, respectively. As an
advantageous feature of the present invention, extension
apparatus 10 can be selectively adjusted to an extended
position wherein bracket arms 44A and 44B do not extend
past a predetermined front vertical plane which can be

~0 below extension plate 30. In this manner, extension
apparatus 10 can be positioned in an abutting manner to a
downstream sheet processing component wherein a portion,
such as a corner, of the downstream sheet processing
component can abut outer face F of base bracket 40 such

25 that extension plate 30 can be selectively extended above
a portion such as a corner of the downstream sheet
processing component.

Extension  apparatus 10 therefore provides a
selectively adjustable conveying path for sheet articles

20 between an upstream sheet processing apparatus and a
downstream sheet processing apparatus. Sheet articles
advanced on support plates Pl, P2 and P3 to exit the
upstream sheet processing apparatus therefore pass between
belts B1l, B2 and B3, B4, respectively. Driven rotation of

25 lower exit rollexrs R2 and R4 rotates belts B3 and B4,
respectively, clockwise in a direction to advance the
sheet articles on the conveying path away from the

upstream sheet processing apparatus as upper belts Bl and
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B2 operatively <cooperate with belts B3 and B4,
respectively, as idler belts for facilitating advancement
of sheet articles through the conveying path therebetween.

It can therefore be understood that the present
invention provides a novel extension apparatus and method
for providing a selectively adjustable conveying path for
sheet articles between one sheet processing apparatus and
another downstream sheet processing apparatus. It can
also be understood that the present invention provides an
extension apparatus and method which can be operatively
positioned in an abutting manner to a downstream sheet
processing apparatus for providing a selectively
adjustable conveying path for sheet articles to be
advanced thereto. As can be appreciated, the extension
apparatus and method of the present invention utilizes
belts to provide a selectively adjustable conveyuing path
wherein tension of the belts remains constant regardless
of whether the eXxXtension apparatus i1s in an extended
position or a retracted position.

It will be understood that wvarious details of the
invention may be changed without departing from the scope
of the invention. Furthermore, the foregoing description
1s for the purpose of illustration only, and not for the
purpose of limitation, as the invention is defined by the

following, appended claims.
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CLAIMS
What is claimed is:

1. An extension apparatus for ©providing a
selectively extendable conveying path for advancement of
sheet articles through the conveying path, said extension
apparatus comprising:

(a) a base bracket adapted for being maintained in

a statlionary position, said base bracket having
a pair of rotatably movable bracket arms
positioned on opposing sides of said base
bracket whereiln a biasing member biases each of
sald bracket arms in position, said bracket arms
each having at least a pair of bracket arm
rollers rotatably attached thereto;

(b) an extension plate positioned above and slidably
movable on said base bracket, said extension
plate having at 1least a pailir of rotatable
extension rollers positioned on opposing sides
of sald extension plate and operatively attached
thereto;

(c) at least a palir of rear rollers wherein each
rear roller 1s operatively aligned with an
extension roller and at least a pair of said
bracket arm rollers; and

(d) at least a pair of belts, each of said belts
extending at least partially around and
operatively engaging one of said rear rollers,

one of said extension rollers, and at least a

T s e e el LS YT PR LA Al L 8 L T e LI | v M KT AR AR e At s — s 4t e TR AN Trrind ATV PR L P 4 LR L (1 e by gt WA AP i bwirt s ey p— e




CA 02274520 1999-06-08

- WO 98/28211 . PCT/US97/13443

10

15

20

25

-16-~-
palr of said bracket arm rollers of at least one
of said bracket arms such that said belts
provide a conveying path between said rear
rollers and said exXtension rollers for
advancement of sheet articles through the
conveylng path;

(e) whereby said extension rollers can be
selectively extended away from or retracted
toward sailid rear rollers to selectively extend
or retract the conveying path provided by said
belts wherein said bracket arms are caused by
sald belts to rotate such that tension on said
belts remalns substantially constant in an
extended position and a retracted position.

2. The extension apparatus of claim 1 wherein said
base bracket has a front face in a vertical plane and
wherein sald bracket arms can remain behind the vertical
plane of said front face when said extension apparatus is
in an extended position.

3. The extension apparatus of claim 1 wherein said
bracket arms are rotatably attached to a shaft extending

from said base bracket.

4 . The extension apparatus of claim 1 wherein said
biasing members biasing said bracket arms comprise torsion
Springs.

5. The extension apparatus of claim 1 wherein said
belts have an upper reach section and a lower reach

section between said rear rollers and said extension
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rollers, and wherein the upper reach section forms the
conveying path and said bracket arm rollers engage each
belt in the lower reach section.

6. The extension apparatus of claim 1 further
comprising an adjustable fastener for fastening said
extension plate to said base bracket.

7 . The extension apparatus of claim 1 wherein said
rear rollers are part of an upstream sheet processing
apparatus to which said extension apparatus is attached.

8. The extension apparatus of claim 1 wherein said

belts are positioned at least substantially against other

belts to form the conveying path for operatively

cooperating with the other belts to advance sheet articles
therebetween.

9. The extension apparatus of claim 8 wherein the
other belts are attached to an upstream sheet processing
apparatus.

10. An eXxtenslon  apparatus for providing a
selectively extendable conveying path for advancement of
sheet articles through the conveying path, said extension
apparatus comprising:

(a) a base bracket having a front face in a vertical
plane, said base bracket being adapted for being
maintained in a stationary position;

(b) a pair of rotatably movable bracket arms
attached to a shaft extending through and from

opposing sides of said base bracket;

Ty Faa



- WO 98/28211

20

25

(1)

CA 02274520 1999-06-08
PCT/US97/13443

-18-
a biasing member biasing each of said bracket
arms in a predetermined position;

a palr of spaced-apart bracket arm rollers
attached to each of said bracket arms:

an extension plate positioned above and slidably
movable on said base bracket;

a palr of rotatable extension rollers rotatably
attached to a shaft extending through said
extension plate such that slidable movement of
said extension plate simultaneously and
identically moves said extension rollers;

a palr of rear rollers each being operatively
aligned with an extension roller and a pair of
sald bracket arm rollers; and

a palr of belts, each of said belts extending at
least partially around and operatively engaging
one of sald rear rollers, one of said extension
rollers, and a pair of said bracket arm rollers
of one of said bracket arms wherein said belts
have an upper reach section and a lower reach
section between said rear zrollers and said
extension rollers, and wherein the upper reach
section forms a conveying path for advancement
of sheet articles and said bracket arm rollers
engage each belt in the lower reach section;
whereby said extension rollers can be
selectively extended away from or retracted

toward said rear rollers to selectively extend
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or retract the conveying path provided by said
belts wherein said bracket arms are caused by
sald belts to rotate such that tension on said
belts remains substantially constant in an
extended position and a retracted position and
wherein saild bracket arms can remain behind the
vertical plane of saild front face of said base
plate when sald extension apparatus 1s in an
extended position.

11. The extension apparatus of claim 10 wherein said
rear rollers are part of an upstream sheet processing
apparatus to which sailid extension apparatus is attached.

12. The extension apparatus of claim 10 wherein said
belts are positioned substantially against other belts to
form the conveying path for operatively cooperating with
the other belts to advance sheet articles therebetween.

13. A method of selectively extending a conveying
path provided by one or more belts for advancement of
sheet articles said method comprising the steps of:

(a) providing an extension apparatus for providing

a selectively extendable conveying path for

advancement of sheet articles through the

conveying path, said extension apparatus
comprising:
(1) a base bracket adapted for being

maintained 1n a stationary position,
salid base bracket having a pair of

rotatably movable bracket arms
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posltioned on opposing sides of said
base bracket wherein a biasing member
biases each of said bracket arms in
position, said Dbracket arms each
having at least a pair of bracket arm
rollers rotatably attached thereto:;
an extension plate positioned above
and slidably movable on said base
bracket, said extension plate having
at least a pair of rotatable extension
rollers positioned on opposing sides
of said extension plate and
operatively attached thereto;

at least a pair of rear rollers
wherein each rear roller 1s
operatively aligned with an extension
roller and at least a palr of said
bracket arm rollers:; and

at least a pailr of belts, each of said
belts extending at least partially
around and operatively engaging one of
sald rear zrollers, one of said
extension rollers, and at least a pair
of said Dbracket arm rollers of at
least one of sald bracket arms such
that saild belts provide a conveying
path between said rear rollers and

sald extension rollers for advancement
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of = sheet articles through the
conveying path;

(b) selectively moving said extension rollers away

from said rear rollers to selectively extend the
5 conveying path provided by said belts from an

original position with a first 1length to an

extended position with a second length; and

(c) wherein said bracket arms are caused by said

belts to rotate such that tension on said belts

20 remains substantially constant 1in the first

length and the second length.

14. The method of claim 13 including the additional
step of selectively retracting said extension rollers to
selectively retract the conveying path.

15 15. A method of selectively extending a conveying
path provided by one or more belts for advancement of
sheet articles sailid method comprising the steps of:

(a) providing an extension apparatus for providing

a selectively extendable conveying path for

z0 advancement of sheet articles through the
conveying path, sald extension apparatus
comprising:
(1) a base bracket having a front face and

being adapted for being maintained in

h)
U

a stationary position, said Dbase
bracket having a pair of rotatably

movable bracket arms positioned on

opposing sides of said base bracket
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wherelin a blasing member biases each
of said bracket arms i1in position, said
bracket arms each having at least a
pair of bracket arm rollers rotatably

5 attached thereto;

(11) an extension plate positioned above
and slidably movable on said base
bracket, said extension plate having
at least a pailr of rotatable extenéion

=0 rollers positioned on opposing sides
of salid extension plate and

operatively attached thereto;

(1ii) at least a pair of rear rollers
wherein each rear roller is
~5 operatively aligned with an extension

roller and at least a pair of said
bracket arm rollers; and
(1v) at least a palir of belts, each of said
belts extending at 1least partially
20 around and operatively engaging one of
sald rear 1rollers, one of said
extension rollers, and at least a pair
of said bracket arm rollers of at
least one of said bracket arms such

that said belts provide a conveying

N
VA

path between said rear rollers and

sald extension rollers for advancement
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of sheet articles through the
conveying path;

(b) selectively moving said extension rollers away
from said rear rollers to selectively extend the
S conveying path provided by said belts from an
original position with a first 1length to an

extended position with a second length; and
(c) wherein said bracket arms are caused by said
belts to rotate such that said bracket arms

10 rotate without extending past the face of said

base bracket.

16. The method of claim 15 including the additional

step of selectively retracting said extension rollers to

selectively retract the conveying path.
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