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1
COLLATOR

BACKGROUND OF THE INVENTION

This invention relates to a collator provided with a
number of sheet-receiving shelves arranged in side-by-
side relationship for successively receiving therein cop-
ied sheets or printed sheets which are delivered to the
collator. More particularly, the invention is directed to
a collating device having an array of sheet-receiving
shelves and incorporating new and improved means for
delivering successive sheets to successive shelves in the
array.

Mechanical collating devices are widely used to as-
semble plural copies of multipage or multisheet docu-
ments or other records, i.e. printed or otherwise repro-
duced on a suitable recording medium in sheet form
such as paper or the like. Such devices may be used, for
instance, in association with printing presses or copying
machines on which the individual sheets to be collated
are printed or otherwise reproduced. In an illustrative
example, for production of a selected number of copies
of a multipage report or other document on a copying
machine, the copying machine produces in succession
the desired number of copies of the first page of the re-
port, then an equal number of copies of the second
page, continuing until the requisite number of copies of

- the requisite number of pages have been completed. A
collator as contemplated herein may be arranged to re-
ceive the successive sheets or pages as they are pro-
duced by the copying machine and to assemble them
into copies of the complete multipage report.

For purposes such as the foregoing, a typical collat-
ing device is provided with an array of sheet-receiving
shelves, at least equal in number to the number of cop-
ies to be collated, and typically arranged in a more or
less vertical or horizontal stack. Means are provided for
distributing to these shelves in succession the succes-
sively produced copies of each page. Thus, as the de-
sired number of copies of the first page to be collated
are received from the copying machine in succession,
they are delivered in suc¢ession to successive shelves of
the array. The same number of copies of the next page

of the report, again delivered in succession to the colla- .

tor from the copying machine, are likewise distributed
in succession to the same successive shelves. While var-
ious arrangements are known for accomplishing the
function of delivering or distributing successively re-
ceived sheets to different shelves in a mechanical col-
lating device, these known arrangements have in gen-
eral presented difficulties, for example with 'respect to
cost, structural complexity, and operating convenience
or assured effectiveness.

In one type of collator known in the art, two sets of
rollers are provided for each sheet-receiving shelf and
the sheets, conveyed by belts, are successively guided
to the successive paired sets of rollers to deliver the
sheets to each shelf. This collating device has a disad-
vantage in that it is high in cost because of the provision
of two sets of rollers for each shelf. Another disadvan-
tage is that the diameter of each roller must be less than
one half the spacing between the adjacent shelves and
roliers of such small diameter are commonly found to
be too small in size to firmly catch the sheet therebe-
tween. '

In another type of the collator known in the art, sheet
distributor means provided with a pair of rollers are
adapted to move along the sheet-receiving shelves and
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stop at each shelf in succession. This collator device
has the disadvantage of being complex in construction
because the sheet distributor means must be precise
and positive in moving from one shelf to another step
by step and, at the same time, the sheets must be con-
veyed to the sheet distributor means, for example,
under suction.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a col-
lating device, of the type having an array of sheet-
receiving shelves, incorporating new and improved
means for distributing successively received sheets to
successive shelves of the array, obviating the aforemen-
tioned and other disadvantages of conventional colla-
tor devices as described above, and providing a collator
of a relatively simple construction.

To this and other ends, the invention broadly con-
templates collating apparatus including, in combina-
tion with a plurality of sheet-receiving shelves disposed
in succession along a path of advance for the sheets,
and conveyor means for advancing successive sheets to
be collated along that path, a plurality of rotatably
mounted roller structures for feeding the sheets, re-
spectively associated with successive shelves of the ar-
ray, and means hereinafter further described for effect-
ing and controlling rotation of the roller structures in
a particular manner.

In accordance with the invention, the roller struc-
tures are normally rotated in one given direction and
are so disposed as to cooperate (when rotating in that
direction) with the .conveyor means in feeding the
sheets along the path of sheet advance. However, each
roller structure is further adapted to be rotated in a di-
rection reverse to the aforementioned given direction
and is disposed to cooperate (when rotating in such re-
verse direction) with the roller structure associated
with an adjacent shelf (the latter roller structure rotat-
ing in the normal direction) to feed a sheet from the

_ path to the adjacent shelf.
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‘Further in accordance with the mventlon means are
provided for selectively effecting rotation of a particu-
lar roller structure in reverse direction. Also, means are
provided for successively actuating the roller-reversing
means so that as successive sheets are fed along the
path, the roller structures are successively reversed to
feed the successive sheets to successive shelves in the
array. Guide means for assisting the feeding of succes-
sive sheets to successive shelves by the roller structures
may also be incorporated in the apparatus in accor-
dance with the invention.

The roller structure associated with each shelf may
be a single roller or a single set of rollers spaced along
a common shaft for rotation about a common axis.

The described apparatus enables positive distribution -
of successive sheets to the successive sheet-receiving
shelves and is additionally advantageous in that only
one set of feed rollers is associated with each of the
sheet-receiving shelves; the belt or conveyor means co-
operate with the sets of feed rollers rotating in' normal
direction so as to convey sheets, one set of feed rollers
being selectively rotated in reverse direction so as to
feed a sheet to a predetermined sheet-receiving shelf by
cooperation of the set of feed rollers rotating in reverse
direction with an adjacent set of feed rollers rotating in
normal direction.
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Since, as stated, according to this invention each
shelf for receiving sheets therein is provided with only
one set of rollers, such rollers can have a relatively
large diameter. These feed rollers cooperate with belt
means for conveying sheets and introduce the sheets
into each shelf, affording an advantageously simplified
collator construction. »

Additional features and advantages of the invention
will become evident from the description set forth
hereinafter when considered in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic sectional view of a collator em-
bodying the present invention in a particular form;

FIG. 2 is a sectional view taken along the line II—II
of FIG. 1, showing the feed roller reverse means;

FIG. 3 is a view taken along the line III—III of FIG.
2
FIG. 4 is a view taken along the line IV—IV of FIG.
2,

FIG. § is a sectional view similar to FIG. 2 showing
another form of feed roller reverse means;

FIG. 6 is a fragmentary perspective view of the feed
roller reverse means of FIG. §;

FIG. 7 is a schematic sectional view similar to FIG.
1 of a collator embodying the present invention, show-
ing sheet-leading end deflector means provided in the
collator;

FIG. 8 is a sectional view taken along the line VIII-
—VIII of FIG. 7,

FIG. 9 is a schematic sectional view of a collator em-
bodying the invention and provided with vertically
movable detector switch means constructed according
to the invention;

FIG. 10 is a sectional view taken along the line X—X
of FIG. 9;

"FIG. 11 is a perspective view of the actuator of the
detector switch means of FIG. 9; and

FIG. 12 shows another embodiment of the collator
according to this invention.

DETAILED DESCRIPTION

- In FIG. 1, there is-a collator generally designated 1
which comprises a number of sheet-receiving shelves
2a, 2b, 2c . . . 2u, arranged horizontally in side-by-side
relationship (i.e. vertically spaced parallel relationship)
and spaced from one another equidistantly. With each
of the shelves there is associated a roller structure com-
prising a set of feed rollers (respectively designated 3a,
3b, 3c . . . 3u) disposed at the inlet end of the shelf. As
shown, each set of feed rollers is constituted of a plural-
ity of short rollers mounted in spaced relation to each
other along a common shaft for rotation therewith
about a common axis. Another similar set of rollers
designated 3v may be mounted beyond the last set of
feed rollers 3u (associated with shelf 2u); in the form
shown, the axes-of rotation of all the sets of feed rollers,
including set 3v, are horizontal and lie in a common
vertical plane.

Endless belt means 4 comprising a plurality of belts
(corresponding in number and spacing to, and respec-
tively in register with, the plural individual rollers of
each of the aforementioned sets of feed rollers) is
mounted adjacent the feed rollers 3q, 3b, 3¢ . . . 3u, for
unidirectional movement (i.e. in the direction shown
by arrow P) at all times. The feed rollers are disposed
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in close proximity to, but are prevented from coming
into contact with, one another and the endless belt
means 4.

Successive copied sheets of paper or other sheet-
form recording medium delivered from a copying ma-
chine (or printed sheets from a printing press) are sup-
plied to an inlet opening 5 of the collator and are con-
veyed in succession by a further endless belt means 6
and a guide 7 to the aforementioned endless belt means
4, to be held between the belt means 4 and the set of
feed rollers 3a so that they may be moved upwardly.

Each of the sets of feed rollers 3a . . . 3u associated
with the respective shelves is normally rotated in coun-
ter-clockwise direction as seen in FIG. 1 for coopera-
tion with the belts 4 in advancing the successively sup-
plied sheets (i.e. sheet copies of a given page) upwardly
in the direction P, the successive sheets being gripped
as described between the feed rollers and the belts 4 for
such upward movement. The last set of feed rollers in
the array (rollers 3v) may be rotated at all times in
clockwise direction as seen in FIG. 1, i.e. in a direction
reverse to the normal direction of rotation of the rollers
3a ... 3u. Furthermore, at least each of the sets of roll-
ers associated with the second and successive shelves
of the array (i.c. rollers 3b . . . 3u) may be selectively
rotated in the reverse, i.e. clockwise direction; in FIG.
1, the set of rollers 3s is indicated as being rotated in
reverse direction.

Thus at the stage of operation shown in FIG. 1, all the
feed rollers, except for the sets of feed rollers 3s and 3v,
for example, rotate in the counterclockwise direction
as indicated by arrows, in which direction the sheets
are moved upwardly by the feed rollers cooperating
with the endless belt means, while the sets of feed roll-
ers 3s and 3v rotate in opposite direction. With this ar-
rangement, a sheet held between the endless belt sys-
tem 4 and the set of feed rollers 3a is moved upwardly
by being successively held by the sets of feed rollers 3b,
3c . . . and endless belt means 4 till it reaches the set
of feed rollers 3s which rotate in opposite direction.
The sheet reaching the set of feed rollers 3s has its lead-
ing end deflected horizontally by the rollers 3s rotating
in a direction opposite to the direction of movement of
the endless belt means 4, so that the sheet is urged by
the set of rollers 3s to change its direction of movement
and move between the sets of feed rollers 3s and 3r into
the sheet-receiving shelf 2r. »

The sets of feed rollers 3a to 3u normally rotate in a
direction in which they cooperate with the endless belt
means 4 to move the sheets upwardly, and the particu-
lar set of rollers adjacent (i.e. just above) the shelf
which is to receive a particular advancing sheet is selec-
tively rotated in a direction opposite to the direction of
rotation of other sets of feed rollers. The uppermost set
of feed rollers 3v may, as stated, be rotated in a direc-
tion opposite to the direction of rotation of other sets
of rollers at all times.

In accordance with the invention, means are pro-
vided for selectively effecting reverse rotation of each
set of feed rollers associated with a sheet-receiving
shelf, i.e. except for the set 3a. It will be appreciated
from the foregoing description that such reverse rota-
tion of any particular set of rollers effects feeding of a
sheet from the path defined by belts 4 into the shelf im-
mediately preceding that set of rollers (i.c. in the direc-
tion of sheet advance), the reversely rotating rollers co-
operating with the normally rotating rollers associated
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with such preceding shelf to accomplish the desired
feeding. Accordingly, the first set of rollers 3a need not
be provided with means for effecting reverse rotation
because feeding of sheets to the first shelf 2a is accom-
plished by reversing the rotational direction of the sec-
ond set of rollers 3b. Also, the last set of rollers 3v may
always rotate in reverse direction because it is used
only to feed a sheet to the last shelf 2« in cooperation
with the rollers 3u.

One form of means for effecting selective reverse ro-
tation of a particular set of feed rollers in accordance
with the invention is illustrated in FIGS. 2, 3 and 4. In
FIG. 2, the endless belt means 4 is shown as comprising
a plurality of belts respectively disposed adjacent the
feed rollers of the set 3s (which are secured to a shaft
8), these rollers 3s being equal in number to.the belts
of belt means 4. A roller 9 is secured to an end of the
shaft 8 disposed outwardly of the casing of collator 1
so that the shaft 8 may be operatively connected to ro-
tation control means 10 through the roller 9.

The rotation control means 10 associated with the set
of rollers 3s comprises a sliding plate 17 (i.e. slidably
mounted on suitable support structure, not shown for
simplicity of illustration) and rotatably supporting
roller shafts 15 and 16 having rollers 11, 12 and 13, 14
attached to the opposite ends thereof respectively, and
an endless belt 18 mounted on the rollers 11,9 and 13.
Preferably, tension wheels 19 shown in FIG. 3-are pro-
vided for the endless belt 18 to increase the length of
the portion of belt 18 brought into contact with the pe-
riphery of the roller 9. Endless drive belts 20 and 21 are
provided and so mounted that the rollers 12 and 14 of
the rotation control - means 10 for all the sets of feed
rollers 3a to 3v may be disposed between the right and
left runs of the endless belts 20.and 21 respectively. As
will be understood, each of the sets of rollers is pro-
vided with a rotation control means as just described.

The sliding plate 17 of each rotation control means
10 is slidable to right and left, i.e. horizontally, in rela-
tion to shaft 8. As shown in FIG. 4, the roller 14 is
brought into contact with the left or upwardly moving
run of the belt 21 and rotated thereby when the sliding
plate 17 is in its farthest left position, while the roller
12 js disposed intermediate between the right and left
runs of the belt 20 and kept from contacting either of
them. When the sliding plate 17 is in this position, the
endless belt 18 moves in the direction indicated by the
arrow in the upper one of the sliding plates 17 shown
in FIG. 3. When the sliding plate 17 is in its farthest
right position as shown in the lower sliding plate 17 of
FIG. 4, the roller 12 is brought into contact with the
right or upwardly moving run of the belt 20 and rotated
thereby while the roller 14 is disposed intermediate be-
tween the right and left runs of the belt 21 and kept
from coming into contact therewith. When'the sliding
plate 17 is in this position, the endless belt 18 moves:in
a direction indicated by the arrow in the lower sliding
plate in FIG. 3. By moving the sliding plate 17 to either
the rightmost or leftmost position, it is possible to select
as desired the direction of rotation of the endless belt
18 and hence the direction of rotation of the roller 9
and the associated set of feed rollers 3a . . . 3u. Thus,
when a sheet is to be fed to the sheet-receiving shelf 2r,
for example, the set of feed rollers 3s for the sheet-
receiving shelf 2s disposed immediately above the shelf
2r is rotated in a direction opposite to the direction of
all other sets of feed rollers as described with reference
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to FIG. 1. This causes the sheet to advance upwardly -
along the path defined by belts 4 until it reaches the
pair of sets of feed rollers 3r, 3s, and the sheet is then
diverted out of the path of advance and fed to the shelf
2r. For successive feeding of sheets to successive
shelves, the sliding plates 17 respectively associated
with successive sets of rollers are moved in turn from
their normal positions wherein the rollers are driven
counterclockwise as seen in FIG. 1, to positions in
which the rollers are driven clockwise as seen in FIG.
1, and after a sheet has been fed to a particular shelf by
virtue of such clockwise rotation, the sliding plate asso-
ciated with the clockwise-rotating set of rollers is re-
turned to its normal position to change the direction of
rotation back to counter-clockwise direction, while the
next higher sliding plate is moved in the manner. de-
scribed to reverse the direction of rotation of its associ-
ated set of rollers, for feeding a sheet to the next higher
shelf.

Instead of the arrangement shown in FIG. 1, the sheet
inlet 5 and belt conveyor means 6 may be provided in
the upper portion of the collator 1 so as to move the
sheets downwardly along the inlets of the sheet-
receiving shelves. When this is the case, the sets of feed
rollers 3a, 3b, 3c . . . 3u and endless belt means 4 are
rotated .and moved respectively in directions opposite
to the directions in which they are shown to rotate and
move respectively in FIG. 1, while the lowermost set of
feed rollers are rotated in a direction opposite to the
direction of rotation of other sets of feed rollers.at all
times. ] . .

In F1G. 5, there is shown an alternative form of rota-
tion control means in accordance with the invention for
each of the sets of feed rollers in-the collating device
of FIG. 1. The form of rotation control means shown
in FIG. § includes two sprockets 29 and 30 mounted on
an extension of the shaft 8 of each set of feed rollers
such that they are rotatable telative to the shaft'8 but
immovable axially thereof. A control wheel 31 is
mounted on the extension of the shaft 8 in-a position
intermediate between the two sprockets 29 and 30 such
that it is not rotatable relative to the shaft 8 but slidably
movable axially thereof. Provided in the control wheel
31 and disposed to extend through the wheel 31 axially
thereof is a pin 32 which, when the control wheel 31
moves in sliding motion on the shaft 8 axially thereof,
is adapted to be received in an engaging recess 29A
formed at one side of the sprocket 29 or an engaging
recess 30A formed at one side of the sprocket 30. The
sprockets 29 and 30 are rotated in opposite directions
by chains.(not shown) at all times. It will be understood
that the chains interconnect the respective sprockets of
the rotation control means of all the sets of feed rollers,
and that the chains are further engaged by appropriate
drive means-(also not shown) for effecting their respec-
tively oppositely directed continuous advance for rotat-
ing the sprockets in the manner just described.

The control wheel 31 is formed on its peripheral sur-
face with an annular groove 31A which receives
therein a complementary engaging portion of a control
plate 33. The control plate 33 is slidably supported by
bars 34 and 35 attached to the casing at one end. The
control plate 33 is supported by the bar 35 through a
relatively elongated sleeve 33A so as to ensure that the
control plate 33 is maintained in the desired disposition-
normal to the bar 35 during its sliding motion. The con-
trol plate 33 is normally urged by a'compression spring
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36 mounted on the bar 35 to move toward the casing,
so that the control wheel 31 is brought into engagement
through the pin 32 with the sprocket 29 normally rotat-
ing in normal direction. Stoppers 37 and 38 are fixedly
mounted on the bar 34 for defining two control end po-
sitions of the control plate 33.

As shown in FIG. 6, actuating means comprising a
roller 39, a plate 40 for rotatably carrying the roller 39
and a'sliding plate 41 is disposed for movement yp and
down along the casing of the collator. When this actu-
ating mechanism is shifted, the roller 39 moves the con-
trol plate 33 against the biasing force of the spring 36,
so that the control wheel 31 is also moved. As a result,
the control sheel 31 is released from engagement with
the sprocket 29 and brought into engagement with the
sprocket 30.

The control means shown in FIG. 5 operates as fol-
lows: the actuating mechanism capable of moving up
and down is successively moved, by signals produced
by switch means ( such as a switch 47 of FIG. 9 subse-
quently to be described) which detects the movement
of sheets, into positions in which it actuates the control
plates 33 for the respective sets of rollers 3a, 35 . . . 3u.
When the roller 39 is disposed against the control plate
33 for one shelf and moves the same against the biasing
force of the spring 36 as shown in FIG. 6, the control
wheel 31 is released from engagement with the
sprocket 29 and brought into engagement with the
sprocket 30 as the pin 32 is received at the other end
thereof in the engaging recess 30a of the sprocket 30
rotating in reverse rotation, so that the direction of ro-
tation of the control wheel 31 is reversed. Accordingly,
the shaft 8 and the set of feed rollers secured to the
shaft 8 also rotate in reverse direction. After the latter
rollers effect feeding of a sheet to a shelf, the actuating
means is moved or indexed to its next position in which
it comes into register with the control plate for another
set'of rollers upon receipt of a signal, so that the afore-
mentioned cycle of operation is repeated. The control
plate 33 relcased from engagement with the roller 39
of actuating means is restored to its original position by
the biasing force of the spring 36, so that the control
wheel 31 is brought into engagement with the sprocket
29. This causes the control wheel 31 to rotate the shaft
8 and the set of feed rollers secured to the shaft 8 i

. normal direction again. v ’

The rotation control means 10 constructed as afore-

mentioned is effective to positively cause the feed roli-

ers to rotate either in.normal direction or reverse direc-
tion by virtue of positive engagement between its parts
and no slip is produced between its parts. The rotation
control means is reliable in performance and simple in
construction. * ‘

As aforenientioned, the collator according to this in-
vention operates such that, when one set of feed rollers
is rotated in a direction opposite to the direction of ro-
tation of other sets of feed rollers to deliver a sheet to
a predetermined sheet-receiving shelf, the leading end
of the sheet impinges on the rollers rotating in reverse
direction and is guided thereby so as to be held be-
tween the set of feed rollers rotating in reverse direc-
tion and the next preceding set of rollers, which is ro-
tating in normal direction. In order that the sheets may
be positively held between the two sets of rollers and
fed smoothly to the predetermined sheet-receiving
shelf, this invention provides another feature which will
now be described.
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As aforementioned, the endless belt means 4 com-
prises a number of belts spaced apart from one another.
In accordance with the invention, there may be pro-
vided a plurality of sheet-leading end deflecting mem-
bers 42, disposed betweeen adjacent feed rollers 3a . .
- 3v in at least one of the spaces between the adjacent
belts. The deflecting members 42 are secured to a sup-
port rod 43 which is also disposed in the space between
the belts. Preferably, the deflecting members 42 are in
the form of pliable piano wires or plate springs. The
force with which each deflecting member 42 presses
against the leading end edge of a sheet is such that the
deflecting member slightly bends the leading end edge
of the sheet, but when the leading end edge of the sheet
reaches the adjacent set of feed rollers, then assuming
that the latter rollers are rotating in normal direction
(the same direction as the movement of the endless belt
means 4), the deflecting member is deprived of the
force with which it bends the sheet which is maintained
in contact with the two adjacent feed rollers, so that the
deflecting member is diverted from the path of move-
ment of the sheet. The leading end edge of the sheet is
bent by the deflecting member such that, when the ad-
jacent set of feed rollers rotate in reverse direction (the
opposite direction to the movement of the endless belt
means 4), the sheet is positively guided by the deflect-
ing member and feed roller and fed to the particular
sheet-receiving shelf. One or more deflecting members
42 as shown in FIG. 8 may be provided for each sheet-
receiving shelf. It will be appreciated that the deflecting
members are simple in construction and low in cost,
and yet afford positive introduction of the sheets into
the sheet-receiving shelves:

In accordance with the invention, means may also be
provided for positively introducing a sheet to one shelf
and detecting the feeding of the sheet so as to permit
the aforementioned feed roller reverse actuating means
to be shifted or indexed into register with the rotation
control means associated with a next sheet-receiving
shelf upon completion of feeding of the sheet to the
first-mentioned shelf. _ : .

In FIG. 9, a timing belt 44 is disposed rearwardly of
the endless belt means 4, and the sliding plate 41 is se-
cured to the timing belt 44 for movement up and down
when the timing belt 44 moves. As shown in FIG. 10,
the aforementioned control roller 39 is attached to one
end portion of the sliding plate 41 for engagement with
the control plate 33 associated with each roller rotation
control means 10 for each set of feed rollers 3a.. . . 3u
$0 as to shift the same and reverse the direction of rota-
tion of the respective set of feed rollers.- Attached to
the sliding plate 41 is a support plate 46 which supports
switch means comprising a microswitch 47 and an actu-
ator 48 which is in the form of a pivotally supported
three-arm lever. One arm 48A of the three-arm actua-
tor 48 extends through one of the spaces between the
belts of endless belt means 4 into the path of travel of
the sheets; a second arm 48B is adapted to actuate the
microswitch 47; and a third arm 48C is disposed in a
position in which it engages a stop 49 when_the actua-
tor 48 is in its normal position shown in broken lines.

When a sheet 50 conveyed by the feed rollers 3a, 3b,
3c . .. 3r rotating in normal direction and the endless
belt means 4 reaches a position in which the arm 48A
is disposed and strikes the same, the actuator 48 dis-
posed in the normal position shown in broken lines in
FIG. 9 is pivotally moved in a clockwise direction to a
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position shown in solid lines in FIG. 9. The arm 48C is
released from engagement with the stop 49, and the
arm 48B actuates the microswitch 47. The switch 47
includes an operation member which is pushed and
serves as a stop. The arm 48A is in a position in which
it is effective to bend the forward end edge of the sheet
50 and guide the same to move between the set of feed
rollers 3r rotating in normal direction and the set of
feed rollers 3s rotating in reverse direction. Thus, the
sheet 50 is smoothly fed to the sheet-receiving shelf 2r.

During the time the sheet 50 passes by the arm 48A,

the arm 48B continues to push the operation member
of microswitch.47. When the sheet 50 is released from
the arm 48A, the actuator 48 is restored to its normal
position shown in broken lines by the action of the op-
eration member of microswitch 47.

At this time, the microswitch 47, acting through a
control circuit 51, operates a driving motor 52 to index
the timing belt 44 forwardly, i.e. to advance the timing

belt 44 a predetermined sitance. The sliding plate 41

attached to the timing belt 44 also moves (releasing the
control means for the set of rollers 3s, which thereupon
is again driven for rotation in the normal direction of
roller rotation), so that the control roller 39 and the ac-
tuator 48 move to and stop at a position in which they
are in register with a next sheet-receiving shelf. The
control roller 39 actuates the rotation control means
for the set of feed rollers associated with the next sheet-
receiving shelf so as to cause the set of feed rollers 3¢
to rotate in reverse direction. The arm 48A of actuator
48 is disposed in a position intermediate the two sets of
feed rollers 3s and 3¢ to be ready for introducing a next
sheet into the sheet-receiving shelf 2s.

From the foregoing description, it will be appreciated
that the actuator 48 serves not only to actuate the mi-
croswitch 47 for controlling the movement of timing
belt but also to guide the incoming sheets so as to
smoothly feed the same into respective sheet-receiving
shelves. Preferably, the actuator 48 is constructed such
that the arm 48A thereof is in the form of a fork as
shown in FIG. 11 so as to ensure that the sheets are pos-
itively detected and guided thereby. :

‘Thus in'summary, it will be seen that the mventxon in
each of its described embodiments includes an array of
sheet-receiving shelves 2a . . . 2u and an array of sets
of feed rollers 3a . . . 3u respectively associated with the
sheet-receiving shelves, a further set of rollers 3v being
provided beyond the last shelf 2u and associated roller
set 3u. Each set of rollers-3a . . . 3v is mounted on a
shaft 8 for rotation therewith, and means are provided
for driving the shafts of the sets of rollers and for selec-
tively controlling the direction of rotation of at least
each set of rollers in the series 3b . . . 3u. The rollers
3a . .. 3u are disposed and adapted, when rotating in
a first or normal direction, to cooperate with a con-
veyor belt system 4 to advance incoming sheets of
paper or the like past the successive shelves of the ar-
ray. Further, each of the sets of rollers 3b...3visdis-
posed and adapted, when rotating in a direction oppo-
site to the aforementioned normal direction, to cooper-
ate with the immediately preceding set of rollers
(which is rotating in the normal direction) to feed a
sheet from the path of sheet advance to the shelf associ-
ated with that preceding set of rollers. The first set of
rollers 3a needs to rotate only in the normal direction,
while the last set of rollers 3v needs to rotate only in the
opposite direction. The direction of rotation of each of
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the other sets of rollers (3b . . . 3u) is individually con-
trolled by the aforementioned rotation control means
which in the illustrated embodiments affords selective
engagment of its associated roller shaft 8 with means
for driving the shaft in either one direction or the other.

Means are also provided for effecting the successive
actuation of the control means respectively associated
with the successive sets of rollers 3b . . . 3u in the series
of rollers shown, to cause each of these sets of rollers
in succession to rotate in the reverse direction while all
the other sets of rollers in the sequence are rotating in
the normal direction. The actuating means, as in the
embodiment of FIGS. 9 — 11, may be responsive to the
introduction of successive sheets to the collator.

By way of further explanation of the invention, let it
be assumed that 21 copies of a first page of a report-er
other document are to be respectively distributed to
the shelves of the collator of the invention, these copies
being fed in succession to the collator from a copying
machine or the like. At the outset of the collating oper-
ation, all of the sets of rollers 3a . . . 3u are being driven
in the normal direction for cooperation with the belt
means 4 to advance the sheets past the successive
shelves, except that the set of rollers 3b (associated
with the second shelf 2b) is driven in reverse direction.
As the first copy sheet is advanced through the collator,
it is diverted from the path of sheet advance defined by
belt means 4 and fed by and between the cooperating
(and now oppositely rotating) sets of rollers 3a and 3b
to the first shelf 2a. Upon completion of such feeding,
the actuating means causes the rotation control means
associated with the set of rollers 3b to reverse the direc-
tion of rotation of those rollers, i.e. to restore the set of
rollers 3b to the normal direction of rotation. The actu-
ating means also causes the rotation control means as-
sociated with the next set of rollers 3¢ to reverse the di-
rection of roller rotation for that set, i.e. from the nor-
mal direction to the opposite direction. Thus, as the
next sheet advances through the collator, the set of roll-
ers 3b no longer cooperates with rollers 3a to feed the
sheet to the first shelf 2a, but instead (because itis now
rotating in the normal direction) cooperates with the
belt means4 to advance this second copy of the first
page past the first shelf 2a, until the sheet encounters
the oppositely rotating rollers 3c, which cooperate with
the rollers 3b.(rotating in normal direction) to feed the
second sheet to the second shelf 2b. The actuating
means then restores rollers 3c to the normal direction
of rotation and reverses the rotation of the next set of
rollers 3d, so that the next sheet advanced along the
belt means 4 passes the second shelf 2b and is fed by
and between the sets of rollers 3¢ and 3d to the third
shelf 2c.

This operation is continued with successive reversal
and restoration of the normal direction of rotation of
each successive set of rollers by the actuating means so
that each successively introduced sheet advances fur-
ther along the belt means than the immediately preced-
ing sheet and is then fed to a shelf immediately beyond
the shelf that received the preceeding sheet. After all
the copies of one page have been distributed to the re-
spective shelves, the actuating means returns to its
starting position or condition to effect like distribution
of the copies of the second page of the report or other
document, as the second page copies are fed in succes-
sion to the collator.
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While this invention has been described as being in-
corporated in a collator comprising horizontally dis-
posed sheet-receiving shelves (i.e. superposed verti-
cally, one above another), it is to be understood that
the invention can have application in a collator com-
prising sheet-receiving shelves which are disposed sub-
stantially vertically (i.e. in a horizontally extending ar-
ray). FIG. 12 illustrates such application of the present
invention. A copied sheét or printed sheet is introduced
through an inlet 53 into the collator and held between
aroller 54 and belt means 4. It is passed by a guide 55
and held between the belt means 4 and sets of feed roll-
ers 3a, 3b, 3c . . . to be moved forwardly thereby. When
the set of feed rollers 3d are rotated in reverse direc-
tion, the sheet is moved between the sets of feed rollers
3c and 3d to be fed to the sheet-receiving shelf 2¢ as
aforementioned.

It is to be understood that the invention is not limited
to the features and embodiments hereinabove specifi-
cally set forth but may be carried out in other ways
without departure from its spirit.

I claim:

1. A collator comprising

a. a plurality of sheet-receiving shelves arranged in

side-by-side relationship,

b. a plurality of sets of feed rollers respectively asso-
ciated with each of said sheet-receiving shelves,
each of said sets of feed rollers comprising a plural-
ity of rollers mounted for rotation on a common
axis, all the sets of feed rollers normally rotating in
the same direction, and the successive sets of roll-
ers being disposed closely enough to each other so
that two adjacent sets of rollers respectively associ-
ated with two adjacent shelves cooperatively ad-
vance a sheet passing between them into one of the
last-mentioned shelves when one of the two adja-
cent sets of rollers rotates in reverse direction,

. belt means cooperating with said sets of feed roll-
ers rotating in normal direction so as to convey
sheets, and -

d. means for causmg one set of feed rollers to selec-

tively rotate in reverse direction so that when one
" set of feed rollers is rotated in reverse direction a
sheet can be fed to a predetermined sheet-
receiving shelf by cooperation of said set of feed
rollers rotating in reverse direction with an adja-
cent set of feed rollers rotatifig in normal direction.

2. A collator as defined in claim 1, wherein said
means for causing one set of feed rollers to rotate in re-
verse direction is control means comprising two
sprockets loosely mounted for rotation in opposite di-
rections on an extension of a shaft for supporting each
of said sets of feed rollers, and a control wheel mounted
on said extension of said shaft in a position intermedi-

_ate said two sprockets, said control wheel being unrota-
table relative to said shaft but movable axially thereof,
said control wheel normally engaging one of said
sprockets which rotates in normal direction but being
released from engagement therewith upon receipt of a
signal from outside and brought into engagement with
the other sprocket which rotates in reverse direction,
whereby the set of feed rollers associated with said
means can be rotated in reverse direction.

3. A collator as defined in claim 2, furthet comprising
a control plate engaging said control wheel such that
said control plate shifts the control wheel axially, and
actuating means for moving said control plate, said ac-
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tuating means being adapted to be shifted by signals
from outside and indexed successively with said means
for causing one set of feed rollers to selectively rotate
in reverse direction so that the actuating means may
move the control plate and hence the control wheel as-
sociated with each. of said sheet-receiving shelves,
whereby the control wheel can be released from en-
gagement with the sprocket rotating in normal direc-
tion and brought into engagement with the sprocket ro-
tating in reverse direction.

4. A collator as defined in claim 1, further comprising
at least one pliable sheet-leading end deflecting mem-
ber being disposed between the adjacent two sets of.
feed rollers and in the path of movement of sheets.

5. A collator as defined in claim 1, further comprising
switch means adapted to be shifted and indexed succes-
sively with the sheet-receiving shelves to which sheets
are fed and for detecting the introduction of the sheets
to the respective sheet-receiving shelves, said switch
means comprising an actuator which serves concur-
rently as a guide for introducing a sheet into a predeter-
mined sheet-receiving shelf.

6. In apparatus for collating sheets of material such
as paper or the like, in combination,

a. an array of spaced sheet-receiving shelves disposed

in succession along a path of advance of the sheets;

b. conveyor means for advancing successive sheets
along the path;

a plurality of roller structures for feeding the
sheets, respectively associated with successive
shelves of the array, the shelf roller structures
being disposed closely enough to each other so that
two adjacent roller structures respectively associ-
ated with two adjacent shelves cooperatively ad-
vance a sheet passing between them into one of the
last-mentioned shelves when one of the two adja-
cent roller structures rotates in reverse direction,

‘each roller structure of said- plurality being dip-

sosed and adapted for cooperation,

i. when rotating in a given direction, with said con-
veyor means, to feed sheets along said path, and

ii. when rotating in an opposite direction; with an
adjacent roller structure rotating in said given di-
rection, to feed a sheet from said path to the shelf
with which said adjacent roller structure is asso-
ciated; and

d. meanps for selectively reversing the direction of ro-

tation of one of said roller structures. |

7. Apparatus as defined in claim 6, wherein said rota-
tion-reversing means comprises separate means for ro-
tatably driving said roller structures in respectively op-
posite directions; and motion-transmitting means asso-
ciated with said one roller structure for selectively driv-
ably engaging that roller structure with either of said
separate driving means.

8. Apparatus as defined in claim 7, wherein each of
said separate driving means includes a cyclically mov-
ing driven element having a direction of motion corre-
sponding to one of said given and opposite directions
of rotation of said roller structures, and wherein said
motion-transmitting means comprises a cyclically mov-
able element engaging said one roller structure for im-
parting rotational movement thereto and mounted for
sliding movement into selective engagement with either
of the cyclically moving driven elements for receiving
cyclical motion therefrom and transmitting the cyclical
motion to said one roller structure.

C.
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9. Apparatus as defined in claim 6, wherein each of
said roller structures comprises a set of rollers mounted
on a common shaft for rotation therewith and having
a diameter substantially equal to the spacing between
adjacent shelves of said array.

10. Apparatus as defined in claim 6, wherein said
rotation-reversing means comprises separate means for
rotatably driving said roller structures in respectively
opposite directions and individual motion-transmitting
means respectively associated with each of said roller
structures for selectively drivably engaging its associ-
ated roller structure with either of said separate driving
means, and further including means for successively ac-
tuating the motion-transmitting means respectively as-
sociated with adjacent roller structures to engage that
one of said separate driving means which drives the
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roller structures in said opposite direction.

11. Apparatus as defined in claim 10, further includ-
ing means for biasing each of said motion-transmitting
means into engagement with that one of said separate
driving means which drives said roller structures in said
given direction, said actuating means overcoming said
biasing means to disengage said motion-transmitting
means from said last-mentioned driving means and en-
gage the motion-transmitting means with the other of
said driving means.

12. Apparatus as defined in claim 10, wherein said
actuating means successively actuates the motion-
transmitting means of adjacent rollers as aforesaid in
correspondence with advance of successive sheets

along said path.
. * * * * - %



