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Description

[0001] The present invention relates generally to an
offset or "jogging" system for separating print jobs in
printers, copiers, separate attached options for these
devices, and the like. More specifically, the present in-
vention is directed to a job offsetting system including a
plurality of pivoting roller assemblies for translating
against one or more reference edges media that is driv-
en through the paper path of the printer, copier, or output
option.
[0002] The basic function of job offset or "jogging" to
separate print jobs in printers, copiers, and separate at-
tached output options for such devices generally has
been known for some time. However, many of the prior
approaches to achieving this function are expensive in
that they are integrated into large, multi-function devic-
es, and they comprise complex mechanisms. For exam-
ple, many such prior devices require movable output
trays, paper stack elevators, and/or shifting paper paths
to offset print jobs. Other approaches utilize techniques
to adjust pages "in-flight" as they fall into an output bin,
or to adjust an output stack as the pages are deposited
onto it.
[0003] There are a number of drawbacks associated
with prior job offsetting systems such as those men-
tioned above. For example, most prior offset systems
are limited in that the pages being output can be depos-
ited into only two positions in the area in which the off-
setting is executed. In "tray offset" schemes, the recep-
tacle tray is physically translated or moved in a direction
perpendicular to the paper travel direction. Since the
tray is exposed to customers who must have access to
the bin, such motion presents a distraction, and may
even be a hazard. Also, for large capacity bins, large
forces can be required to achieve the necessary move-
ment. In job offset systems utilizing translating shaft-roll-
er pairs, typically the final shaft-roller pair nearest the
paper exit in the paper path is translated along the plane
of the media being processed in a direction perpendic-
ular to the media travel direction. Implementing such a
scheme is quite complex, for the offset control system
must adapt to or control a number of factors. For exam-
ple, to avoid damage to the media, the media to be trans-
lated must clear all other drive roller pairs before the exit
shaft pair, with the media still between the exit drive roll-
ers, is translated; the translation must be complete be-
fore the trailing edge of the media leaves the exit roller
pair; the exit shaft pair must reset to its original position
before the leading edge of the next page reaches the
exit rollers; and a separate translation-reset motion
must be completed for every page that is to be offset.
Further, in translating carriage systems both the back-
up rollers and the drive rollers must be translated, re-
quiring that special consideration be given to the design
of the drive shaft and rollers, particularly in connecting
rotational drive motion to the drive rollers. Finally, "tamp-
ing" offset systems require some type of flipper or other

such device to "flick" the media to one side of a recep-
tacle tray. Control of the media and achieving consistent
placement can be problematic with such systems, since
the jogging occurs when the media is "in flight" and has
cleared all of the back-up and drive rollers. Thus, there
are a number of significant drawbacks associated with
prior job offset systems.
[0004] The present invention provides a job offset ap-
paratus, comprising:

a drive roller;
a platform partially defining a straight media path-
way proximate said drive roller;
a skew roller assembly rotatably coupled to said
platform, said skew roller assembly comprising a
housing, a skew roller mounted upon a shaft and at
least partially disposed proximate said drive roller,
and a spring operatively coupled between said shaft
and said housing and acting so that said skew roller
naturally tends to engage said drive roller; and
means for rotating said skew roller assembly so that
media traveling said pathway changes direction up-
on engaging said drive roller and said skew roller,
characterized in that said skew roller housing (14)
is arranged in a hole in said platform and engages
said platform in pivoting relation along the plane of
said platform.

[0005] In one form of the present invention, the job
offset apparatus is mounted on a platform that serves
as a first half of an end portion of a printer paper path.
The platform comprises the mounting location for one
or more assemblies comprising a pivoting roller hous-
ing, a shaft, a skew roller and a spring. The parts in each
assembly are secured to the platform by a retainer which
permits rotation, but which constrains vertical and hori-
zontal movement. The platform including one or more
mounted offset mechanisms mates against a second
half portion of the paper path and against drive rollers
to form a roller system capable of transporting media.
The skew rollers "back-up" to the drive rollers, with the
spring loading the roller pair together.
[0006] In a "normal" operation mode, in which no job
offset is desired, the media is driven in a straight path
out of the printer and into an output paper tray. The skew
rollers in the pivoting housings remain aligned along the
same rolling axis as the drive rollers. Thus, the skew
rollers in normal operation mode behave much like typ-
ical "back-up" rollers found in many prior paper drive
systems. When offset is desired, however, each mount-
ed roller housing rotates about its center in the plane of
the media path while the drive rollers remain straight.
Accordingly, to achieve offset, roller pairs are created
that have skewed rolling axes.
[0007] As media passes through the skewed roller
pairs, the media is translated against a side reference
edge that is positioned at a desired offset distance. The
rate at which the media moves toward the reference
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edge varies, depending upon the circumstances in-
volved in the particular desired application, based upon
the skew angle of the skew roller with respect to the drive
roller; the coefficient of friction between the roller pair
materials and the media; and the load between the roll-
ers. The job offset apparatus preferably allows the offset
of print jobs both to the right and to the left of the normal
paper path, so that there are at least three possible off-
set paper stacks in the output tray.
[0008] Accordingly, the side reference edge or guide
at least partially defines a media pathway different from
the straight path referred to herein that is used when in
a normal operation mode. One or more side reference
edges are capable of defining a plurality of media path-
ways, each of which may correspond to a distinct output
stack. Typically, the media pathways will be parallel to
each other and to the first, normal operation mode path-
way, and at least one drive roller is capable of moving
media along the separate paths. Of course the exact
configuration, direction, and location of the pathways
and associated drive mechanisms will depend upon the
particular circumstances involved in a desired applica-
tion.
[0009] Accordingly, as described herein, the present
invention allows media traveling along a first pathway to
be placed into an output stack or position that is re-
moved from the first pathway and that corresponds to a
pathway different from the first. The present invention
includes means for directing media traveling or moving
along a pathway into one of a plurality of spaced media
output positions.
[0010] Actuation of the job offset apparatus described
herein can be accomplished by a variety of means. In a
first embodiment, an offset actuation gear is mounted to
the platform between the pivoting housings. Mating gear
teeth on each of the housings engage the actuation gear
so that the housings rotate in the same direction as the
actuation gear is rotated. The actuation gear is rotated
by a pinion coupled to a motor, e.g., a stepper motor.
Motor rotation is controlled by conventional means to
position the skew roller angle to the predetermined left,
straight, or right positions. If the spacing between the
roller housings is large, a gear train of an odd number
of gears can be used in place of a single actuation gear.
[0011] In alternative embodiments, a linear single bar
mechanism is used to actuate the skew system. In such
embodiments, a bar or rack is operatively coupled to
each pivoting housing, preferably by means of a pin-in-
slot connection. In one embodiment, a motor coupled to
a pinion drives the link bar through a rack-and-pinion
type interface. As the link bar is moved back and forth,
the skew rollers are positioned in any of the three pre-
determined target positions. In an alternative embodi-
ment, the link arm is driven by a solenoid preferably di-
rectly connected to the link arm. However, in such an
embodiment the skewing mechanism typically is limited
to only two positions since solenoids generally are un-
able to provide positioning control to any location other

than either end of the solenoid's travel range.
[0012] One of ordinary skill in the art having the ben-
efit of this disclosure will of course recognize that the
present invention is not necessarily limited to the spe-
cific embodiments generally described herein. For ex-
ample, while the accompanying drawings show the
skew rollers and platform on the upper half of the paper
path, a system in which the positions of the components
is reversed, i.e., so that the skew rollers and platform
are located below drive rollers disposed above the pa-
per path, is equally within the scope of the present in-
vention. Likewise, while the paper path shown in the fig-
ures is horizontal, the present invention also contains
within its scope apparatus including vertically or angu-
larly oriented paths.
[0013] By way of background, JP-A-60002543 and
JP-A-60002544 both disclose systems with sensors
which detect when a sheet of paper travelling along a
path is skewed relative to the direction of the path, and
rollers are provided to correct the skew of paper.
[0014] Some embodiments of the invention will now
be described by way of example and with reference to
the accompanying drawings, in which:

Fig. 1 is an illustration, in partially exploded view, of
a job offset apparatus in accordance with the
present invention;
Fig. 1A illustrates a pivoting roller housing of the ap-
paratus of Fig. 1;
Fig. 2 is a cross-sectional view of the apparatus;
Fig. 3A is a plan view of an operating configuration
of the apparatus to provide for a straight, no offset,
paper path;
Fig. 3B is a plan view to illustrate operating config-
urations of the apparatus such as to provide for left,
right and straight paper paths and a plurality of job
output locations;
Fig. 4 is a plan view to illustrate an operating con-
figuration of the apparatus such as to provide for an
offset left paper path;
Fig. 5 is a plan view to illustrate an operating con-
figuration of the apparatus such as to provide for an
offset right paper path;
Fig. 6 is a plan view of a first embodiment of a drive
assembly, with gear actuation;
Fig. 7 is a plan view of another drive assembly, in-
cluding a single bar drive member actuated by a
rack-and-pinion mechanism; and
Fig. 8 is a plan view of a drive assembly in which a
single bar drive member is actuated by a solenoid
mechanism.

[0015] As shown in Fig. 1, a job offset apparatus com-
prises a plurality of offset assemblies 10 rotatably
mounted on a platform 12. The offset assembly 10 in-
cludes a pivoting roller housing 14, a skew roller 16, a
skew roller shaft 18 and a back-up spring 20 secured in
place by a retainer 21. The skew roller 16 and shaft 18
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form a combination which preferably is disposed within
the pivoting roller housing 14. The back-up spring 20 is
seated within the roller housing 14 above the roller/shaft
combination, and may be held in place by screws or by
another similar fastening device, or by virtue of its place-
ment within slots formed in the roller housing 14, or by
other suitable means. The spring 20 preferably acts up-
on the roller shaft 18, forcing the roller/shaft combination
downward, so that the skew roller of offset assembly 10
backs up to a drive roller 22 (see Fig. 2) to enable the
transportation of media 24 along the paper path formed
between the platform 12 and the drive roller platform or
support 26. Of course the exact type, size and shape of
the spring 20 or other form of compliant means engaging
the roller shaft and housing will vary depending upon
the circumstances involved in a particular desired appli-
cation. The pivoting roller housing 14, shown in greater
detail in Fig. 1A, preferably includes flanged portions 28,
the bottoms of which preferably ride on or slightly above
the top of platform 12, so as to allow the roller housing
14 to pivot within a hole 30 in platform 12. The flanged
portions 28 may be formed with grooves or teeth 32 to
allow the pivoting roller housing 14 to interact with a gear
to actuate rotation of the assembly 10. See, e.g. Fig. 6.
The roller housing 14 may also include an extension arm
34 (see Fig. 1A) including a slot 36 in which a pin that
is part of a bar actuation system may move (see, e.g.
Figs. 7 and 8) so as to effect rotation of the assembly
10. The extension arm 34 may be either part of the hous-
ing 14 itself, i.e. a single piece construction, or may be
secured to the housing 14 by screws or other suitable
fastening means (e.g. by press fit, adhesives, or the
like), i.e. a two piece construction.
[0016] As illustrated in Fig. 3A, in "normal" operation
the rolling axis of each of the skew rollers 16 of the offset
assemblies 10 is aligned with the rolling axis of the drive
roller 22 (see Fig. 2) that corresponds to each skew roll-
er 16. In this configuration, the skew roller/drive roller
pair functions much like a typical back-up paper drive:
the media 24 travels in a straight, i.e., no offset, process
path, and there is only one output stack for the media.
However, as shown in Fig. 3B, in "offset mode" a plural-
ity of separate output stacks 40, 42, 44 can be achieved
by the rotation of the offset assemblies 10 either to the
right or left.
[0017] Although Fig. 3B illustrates three possible sep-
arate offset stacks, the present invention is not so limit-
ed. Depending upon the circumstances involved in a
particular application, it may be desirable to have one,
two, three or more output stacks. Further, the stacks
need not be separate; in some cases, having output
stacks which overlap will be preferred.
[0018] Fig. 4 shows an embodiment of the present in-
vention in an exemplary "offset left" configuration.
Viewed from above, the offset assemblies 10 are turned
or rotated counter-clockwise, so that in each assembly
10 the rolling axis 46 of the skew roller and the rolling
axis 48 of its corresponding drive roller form a skew an-

gle 50. Media 52 traveling along a straight process path
encounters the skew roller/drive roller pair, and the me-
dia 52 shifts left as it also is propelled forward, until the
left edge 54 of media 52 runs against a reference edge
56. Preferably, the left edge 54 of media 52 will contact
the reference edge 56 about the time that the trailing
end of media 52 reaches the skew roller/drive roller pair.
Similarly, Fig. 5 shows an embodiment of the present
invention in an exemplary "offset right" configuration. In
this case, the offset assemblies 10 are rotated clockwise
(again as viewed from above), so as to form a skew an-
gle 58 between the rolling axis of each skew roller and
the rolling axis of the drive roller corresponding to the
skew roller.
[0019] In some cases, it may be desirable to have a
side reference edge 60 which translates in a direction
perpendicular to the straight process path direction of
the media 62. Under such circumstances, multiple out-
put stacks can be achieved, for example, by coordinat-
ing an increase or decrease in the skew angle 58 with
a desired outward or inward movement of the reference
edge 60.
[0020] Fig. 6 shows an exemplary offset actuation
system. An actuation gear 70 is coupled to the platform
12 between a pair of offset assemblies 10. The teeth 72
of actuation gear 70 mate with the teeth 32 of each piv-
oting housing, and with a pinion 74 coupled by a shaft
to a motor (not shown). Preferably, the motor is a step-
per motor capable of rotating the pinion in both clock-
wise and counter-clockwise directions, so that its action
results in the pivoting of the offset assemblies 10 in both
the clockwise (offset right) and counter-clockwise (offset
left) directions. The motor preferably provides direction-
al control so as to permit specific skew angles to be set
in accordance with the circumstances involved in a par-
ticular desired application.
[0021] An alternative to the gear actuation system
shown in Fig. 6 is a link bar actuation system, exemplary
embodiments of which are shown in Figs. 7 and 8. In
Fig. 7, a link bar comprising a rack 80 includes for each
assembly 10 a pin 82. The pin 82 is disposed within the
slot 36 of the arm extension 34. A pinion 84 preferably
operatively coupled to a stepper motor (not shown)
mates with the rack to form a rack-and-pinion type offset
actuation system. That is, as the motor turns the pinion
84, the rack 80, which is preferably mounted to platform
12 with bearing restraints 86, turns the offset assemblies
10 to one side or the other. In Fig. 8, a link bar 90 is
similarly coupled to the offset assemblies 10 by pins 92
and mounted to platform 12 by bearing restraints 94. A
solenoid 96 is operatively coupled via action arm 98 to
the link bar 90, so that the back and forth action of the
arm 98 of solenoid 96 causes the pivoting assemblies
to rotate from one side to the other.
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Claims

1. Job offset apparatus, comprising:

a drive roller (22);
a platform (12) partially defining a straight me-
dia pathway proximate said drive roller;
a skew roller assembly rotatably coupled to
said platform, said skew roller assembly com-
prising a housing (14), a skew roller (16) mount-
ed upon a shaft (18) and at least partially dis-
posed proximate said drive roller, and a spring
(20) operatively coupled between said shaft
and said housing and acting so that said skew
roller naturally tends to engage said drive roller;
and
means (70) for rotating said skew roller assem-
bly so that media traveling said pathway chang-
es direction upon engaging said drive roller and
said skew roller, characterized in that said
skew roller housing (14) is arranged in a hole
(30) in said platform and engages said platform
in pivoting relation along the plane of said plat-
form.

2. Apparatus as claimed in claim 1, wherein said
means for rotating said skew roller assembly com-
prises a gear actuation system including an actua-
tion gear (70) operatively coupled to said housing
(14) and to a motor driven pinion (74).

3. Apparatus as claimed in claim 1, wherein said
means for rotating said skew roller assembly com-
prises a bar actuation system (80,90) operatively
coupled to said housing (14).

4. Apparatus as claimed in claim 3, wherein said bar
actuation system comprises a link bar (90) driven
by a solenoid (96).

5. Apparatus as claimed in claim 3, wherein said bar
actuation system comprises a rack-and-pinion
(80,84).

Patentansprüche

1. Jobversatzvorrichtung, umfassend:

eine Antriebswalze (22);
eine teilweise einen geraden Medienpfad defi-
nierende Plattform (12) in naher Nachbarschaft
zu der Antriebswalze;
eine Schrägwalzenanordnung, die an der Platt-
form drehbar gekoppelt ist, wobei die Schräg-
walzenanordnung umfasst: ein Gehäuse (14),
eine Schrägwalze (16), die auf einer Welle (18)
montiert ist und mindestens teilweise in naher

Nachbarschaft zu der Antriebswalze angeord-
net ist, und eine Feder (20), die in Wirkverbin-
dung zwischen der Welle und dem Gehäuse
gekoppelt ist und so wirkt, dass die Schrägwal-
ze naturgemäß dazu neigt, um mit der Antriebs-
walze in Eingriff zu treten; und
eine Einrichtung (70), um die Schrägwalzenan-
ordnung zu drehen, so dass ein den Pfad
durchlaufendes Medium beim Eingriff mit der
Antriebswalze und der Schrägwalze eine Rich-
tung ändert, dadurch gekennzeichnet, dass
das Schrägwalzengehäuse (14) in einer Öff-
nung (30) in der Plattform angeordnet ist und
mit der Plattform entlang der Ebene der Platt-
form in einer Schwenkbeziehung im Eingriff
steht.

2. Vorrichtung nach Anspruch 1, bei der die Einrich-
tung zum Drehen der Schrägwalzenanordnung ein
Zahnrad-Betätigungssystem umfasst, das ein Be-
tätigungszahnrad (70) umfasst, das mit dem Ge-
häuse (14) und einem motorgetriebenen Ritzel (74)
in Wirkverbindung gekoppelt ist.

3. Vorrichtung nach Anspruch 1, bei der die Einrich-
tung zum Drehen der Schrägwalzenanordnung ein
Stangen-Betätigungssystem (80, 90) umfasst, das
mit dem Gehäuse (14) in Wirkverbindüng gekoppelt
ist.

4. Vorrichtung nach Anspruch 3, bei der das Stangen-
Betätigungssystem eine Verbindungsstange (90)
umfasst, die durch eine Magnetspule (96) getrieben
wird.

5. Vorrichtung nach Anspruch 3, bei der das Stangen-
Betätigungssystem eine Zahnstange (80, 84) um-
fasst.

Revendications

1. Appareil pour décaler des lots de feuilles, compre-
nant:

un rouleau d'entraînement (22) ;
un plateau (12) déterminant partiellement une
trajectoire droite de feuilles à proximité immé-
diate dudit rouleau d'entraînement ;
un montage de rouleau de mise en biais relié
en rotation audit plateau, ledit montage de rou-
leau de mise en biais comprenant une cage
(14), un rouleau de mise en biais (16) monté
sur un axe (18) et placé, en partie au moins, à
proximité immédiate dudit rouleau d'entraîne-
ment, et un ressort (20) relié de façon opéra-
tionnelle entre ledit axe et ladite cage et agis-
sant de telle sorte que ledit rouleau de mise en

7 8



EP 0 895 955 B1

6

5

10

15

20

25

30

35

40

45

50

55

biais tende naturellement à se mettre en con-
tact avec ledit rouleau d'entraînement ; et
des moyens (70) pour faire tourner ledit mon-
tage de rouleau de mise en biais de sorte que
ladite trajectoire de transport de feuilles change
de direction à la mise en contact dudit rouleau
d'entraînement et dudit rouleau de mise en
biais, caractérisé en ce que ladite cage de
rouleau de mise en biais (14) est placée dans
un trou (30) dans ledit plateau et est en contact
avec ledit plateau de manière pivotante dans le
plan dudit plateau.

2. Dispositif selon la revendication 1, dans lequel les-
dits moyens pour faire tourner ledit montage de rou-
leau de mise en biais comprennent un système
d'entraînement par engrenages comprenant un en-
grenage d'entraînement (70) relié de manière opé-
rationnelle à ladite cage (14) et à un pignon (74)
entraîné par un moteur.

3. Dispositif selon la revendication 1, dans lequel les-
dits moyens pour faire tourner ledit montage de rou-
leau de mise en biais comprennent un système
d'entraînement par barre (80, 90) relié de manière
opérationnelle à ladite cage (14).

4. Dispositif selon la revendication 3, dans lequel ledit
système d'entraînement par barre comprend une
barre de liaison (90) entraînée par un solénoïde
(96).

5. Dispositif selon la revendication 3, dans lequel ledit
système d'entraînement par barre comprend une
crémaillère et un pignon (80, 84).
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