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Description

[0001] This invention relates to an apparatus and
method for feeding sheet material through a feeder/sep-
arator mechanism.

[0002] Inthefollowing description, the terms "sheet(s)"
or "sheet material" refer to material not only in the form
of single-ply sheets, but also to folded sheets, envelopes,
and to generally thin material which may be stacked.
[0003] Many devices are known for automatically feed-
ing sheet material in various forms into an envelope to
form a mail package. A typical apparatus might take the
form of a folder/inserter, wherein one or more sheets of
printed paper are collated, folded and then fed into a wait-
ing envelope. The envelope is supplied from another ma-
chine location to a waiting position where it is held open
and awaits receipt of the folded sheet material thereinto.
The envelope containing the folded sheets is then sub-
sequently automatically sealed and ejected from the ma-
chine into a receiving bin or tray.

[0004] Traditionally, the use of such folder/inserter ma-
chines has been dominated by large organizations, for
instance banks, utilities companies and Governments,
who require a means for producing a large number of
mailpieces addressed to specific individuals and each
containing unique printed material therein, potentially pri-
vate to the recipient. Machines employed for these pur-
poses are typically extremely large, and operate at a very
high throughput, i.e. they produce mailshots potentially
comprising hundreds of thousands of individually-ad-
dressed mailpieces in a short amount of time. Organiza-
tions having a national or international audience might
need to produce hundreds of thousands of such mail-
pieces in a single day.

[0005] However, folder/inserter machines are rapidly
becoming more widely accepted amongst medium and
small-sized businesses. Such businesses still require the
capacity to produce a large amount of outgoing mail, but
to a smaller audience. Further, such businesses are in-
capable of affording the associated costs of running and
operating a highly complex mailing apparatus of the type
described above. Instead, folder/inserter machines of re-
duced complexity, and of a size suitable for SOHO (small
office’/home office) operation have been developed.
Such machines are typically capable of producing
mailshots comprising from a few hundred to one or two
thousand mailpieces. These machines must be able to
readily accept paper in the size and format typically used
within an office environment, and similarly must be able
to store and fill envelopes of the types most commonly
used in the SOHO environment. Therefore, a folder/in-
serter for the SOHO environment will typically have an
envelope feeding mechanism capable of storing several
hundred envelopes in a stack. These envelopes are sub-
sequently fed to a feeder/separator which separates a
single envelope from the stack and feeds it to a waiting
position where the envelope is held open and the desired
printed material is inserted thereinto.
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[0006] Typically envelope feeders comprise a platform
which can be raised and lowered. A plurality of envelopes
are placed on the platform. In operation, the platform is
raised to bring the top envelope in the stack to a position
from which the top envelope in the stack is fed into a
feeder/separator mechanism, and subsequently through
the folder/inserter apparatus, as described above. With
a conventional envelope feeding means, more than one
envelope is fed to the separator from the top of the stack.
The separator then ensures that envelopes are fed indi-
vidually into the machine, whilst the remaining few enve-
lopes are left in the inlet area of the separator. Thus,
when the feeding operation is stopped, one or more en-
velopes may remain at the inlet to the separator. If the
platform is then lowered, for example to replenish the
stock of envelopes in the stack, these envelopes remain-
ing at the inlet to the separator will typically hang down
into the region of the runway along which the platform is
raised and lowered, thereby obstructing raising of the
platform.

[0007] Inknown prior art devices, the operator replen-
ishing the supply of envelopes is then required to remove
by hand these envelopes remaining at the inlet to the
feeder/separator before normal feeding can resume.
This represents an inconvenience to the operator, reduc-
es the efficiency of operating the feeder/inserter appara-
tus, and may even lead to jams when the envelopes are
not correctly removed.

[0008] GB 2 127 383 A discloses a sheet separator
and retard mechanism. The sheet separator/feeder is for
advancing sheets from a stack in a tray, the tray being
movable between a sheet feeding position and a retract-
ed sheet unloading position. The separator/feeder in-
cludes a driven belt or roll and a cooperating stationary
retard roll for advancing the sheets one at a time from
the stack. Apparatus is provided for urging sheets partly
advanced off the stack into the retard nip of the retard
rollback into respective trays. The sheetreturn apparatus
comprises a pair of pusher fingers or arms pivotally
mounted on pins. The fingers are connected by a shaft
and are actuated by an arcuate actuator arm.

[0009] According to a first aspect of the present inven-
tion, there is provided a sheet feeder for feeding sheets
one-at-a-time along a path comprising: means for storing
a plurality of sheets; a feeder/separator comprising feed-
ing means for engaging the sheets and feeding them
from the means for storing and a separator for engaging
sheets fed by the feeding means to thereby feed single
ones of the sheets one-at-a-time along the path whilst
remaining sheets not being fed along the path are halted
by the separator; and a clearance mechanism for engag-
ing said remaining sheets and removing them from the
separator region in a sheet clearance process, wherein
the clearance mechanism comprises at least one belt,
and at least one flipper attached to the at least one belt,
the at least one flipper being configured for engaging the
remaining sheets to effect clearance of the sheets from
the separator region.
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[0010] According to a second aspect of the present
invention, there is provided a method of feeding sheets
one-at-a-time to a machine, comprising the steps of: (i)
providing a plurality of sheets in a stack; (ii) engaging
sheets in the stack with a feed roller and feeding them
through a separator towards the machine; (iii) engaging
sheets being fed through the separator with a separator
roller to allow only a single sheet to be fed into the ma-
chine and halting remaining sheets at the separator; and
(iv) operating a return mechanismto return any remaining
sheets to the stack, wherein the return mechanism com-
prises at least one belt connected to a flipper, the flipper
for engaging remaining sheets in the separator and re-
turning them to the stack.

[0011] Fora better understanding of the invention and
to show how the same may be carried into effect, refer-
ence will now be made, by way of example, to the ac-
companying drawings, in which:

FIG. 1is a perspective view showing the inlet to the
feeder/separator from above and in the feed direc-
tion of the envelopes;

FIG. 2 is a perspective view showing the feeder/sep-
arator from below and in the feed direction of the
envelopes;

FIG. 3 is a side view of the feeder/separator appa-
ratus;

FIG. 4A to 4D is a sequence of views showing a
feeding operation of the feeder/separator; and

FIG. 5A to 5C is a sequence of views showing a
reverse feed operation of the feeder/separator.

[0012] InFigures 1to 3 afeeder/separator mechanism
is shown for feeding envelopes from an envelope feed-
tray or platform (not shown) into an appropriate folder/
inserter apparatus. The feeder/separator is designated
generally as reference numeral 1, comprising a feeder
section 10 and a separator section 20. The feeder com-
prises corrugated feed rollers 11 to 15 located on a pre-
feed shaft 16. The separator comprises two separator
rollers 21 and 22 attached to a separator shaft 23. The
separator shaft 23 and prefeed shaft 16 are connected
by two plain rubber belts 31 and 32 which form part of a
reverse-feed means 30. The belt members 31 and 32
engage the pre-feed shaft 16 around pulleys 17 (see Fig-
ures 1 and 3) and 18 (see Figure 3), respectively and
engage the separator shaft 23 around pulleys 24 and 25,
respectively.

[0013] In operation, a plurality of envelopes in a stack
on the envelope platform are raised towards the feed
rollers 11 to 15 in the platform feed direction P. The feed
rollers then engage the uppermost few envelopes in the
stack and feed them towards the separator rollers 21 and
22. When the plurality of envelopes reaches the separa-
tor rollers, a single one of the plurality of envelopes is fed
into the folder/inserter apparatus in the envelope feed
direction F (see Figures 1 and 3). Of the envelopes ini-
tially fed into the separator section 20, only a single en-
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velope is fed immediately into the folder/inserter appa-
ratus by the separator roller, the remaining envelopes
being caught by a separator pad located opposite the
separator roller. The remaining envelopes are then sub-
sequently fed one-at-a-time into the folder/inserter appa-
ratus by the separator. In this way, it can be certainly
assured that during an envelope feed operation of the
folder/inserter apparatus, only a single envelope will be
fed into the apparatus to the inserting location at any one
time.

[0014] It should be noted that references to feeding
the envelopes "one-at-a-time" to the folder/inserter de-
note that the envelopes are not overlapped as they pass
into the machine. However, subsequent envelopes may
be fed into the folder/inserter before the first envelope
has been ejected from the machine.

[0015] However, if the feeding operation is halted
whilst some envelopes still remain at the separator, and
the envelope feed platform is lowered, those envelopes
trapped at the separator will tend to hang down into the
region of the platform runway. This can prevent return of
the platform to a feeding position and cause a machine
jam.

[0016] Attached to the plain rubber belts 31 and 32 are
two flippers 33 and 34, respectively. When the platform
is lowered, an envelope clearance process is then initi-
ated which clears envelopes from the separator region
by driving the rubber belts 31 and 32 in the reverse feed
direction R (Fig. 3). This causes the flippers 33 and 34
to engage the remaining envelopes at the inlet of the
separator 20 and to return them to the stack of envelopes
on the envelope carrying platform. Thus, operation of the
reverse-feed means 30 is intended to be activated only
upon a command input to the folder/inserter machine to
lower the envelope feed platform. When such a com-
mand is given, for instance by depression of a relevant
button, the platform is lowered and the separator shaft
is caused to rotate in the reverse feed direction, returning
any remaining envelopes to the stack of envelopes on
the envelope-carrying platform.

[0017] In normal feeding operation of the feeder/sep-
arator 1, then the flippers 33 and 34, as well as the belt
members 31 and 32, are positioned out of the envelope
feed path in order to prevent them from engaging with
the incoming envelopes as they are fed towards the sep-
arator 20. Pulleys 17 and 18 on the pre-feed shaft 16 are
free to rotate and do not apply or receive any significant
torque to or from the pre-feed shaft 16. By contrast, pul-
leys 24 and 25 on the separator shaft 23 are attached
via one-way clutches to the shaft. In forwards (feeding)
operation of the feeder/separator, the pulleys 24 and 25
exert little or no force on separator shaft 23, and the rub-
ber belts 31 and 32 remain stationary, with flippers 33
and 34 held away from the envelope-feeding region by
stops 26 and 27 formed as part of the separator.
[0018] In the present embodiment, the separator
mechanism is formed from a pair of separator rollers 21
and 22. These rollers may be formed as two independent
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separator rollers, or may be formed as a unitary body
having a central circumferential groove therebetween.
The rollers intermesh loosely with the separator pad 29,
which is formed as a cuboid block having two grooves
therein into which the separator rollers 21 and 22 are
located. Envelopes being fed through the separator sec-
tion 20 are then forced to adopt an undulating corrugated
profile over the three peaks produced in the separator
pad 29 and beneath the two separator rollers 21, 22. For
this reason, such separators are known as "corrugated
separators”. Such so-called corrugated separators are
particularly useful for separating folded sheet material,
such as envelopes, etc. as the corrugated profile gives
the sheet material extra strength in the longitudinal di-
rection as it passes through separator 20, to thereby re-
sist unwanted folding and creasing of the sheets.

[0019] Referring now to Figures 4A to 4D, the normal
feeding operation of the feeder/separator 1 will be de-
scribed in detail. As seen in Figure 4A, a plurality of en-
velopes are placed in a substantially vertical stack upon
platform 50. Platform 50 is raised to bring the top enve-
lope SS1inthe stack into contact with the pre-feed rollers
11 to 15 (although only rolier 13 is depicted in Figures
4A to 4D). In order to achieve a good contact with the
envelopes, the prefeed rollers 11 to 15 are biased by
their self-weight against the top of the envelope stack.
However, to ensure that the envelopes are correctly po-
sitioned prior to and during feeding, the separator mech-
anism 10 is able to rotate around an axis co-axial with
the axis of rotation of the separator shaft 23. This arcuate
motion is denoted in Figures 4A to 4D by the arrow la-
belled 6. As shown, the continued upward pressure
caused by lifting of platform 50 forces the envelopes in
the stack against pre-feed rollers 11 to 15, causing the
pre-feed mechanism to rotate along the arcuate path 6.
As shown in Figure 4B the top few envelopes are fed by
the pre-feed mechanism 10 to the separator mechanism
20. In Figure 4B two envelopes SS1 and SS2 are shown
being fed to the separator roller 22 by the pre-feed roller
13. As the envelopes become trapped under the sepa-
rator rollers 21, 22, the top few envelopes are caused to
pivot about their leading edges, resulting in a fan-like
expansion of the top few envelopes. This causes further
upward motion of pre-feed system 10 about the axis of
rotation of separator shaft 23 along the arcuate path 6.
This ensures that the pre-feed rollers 11 to 15 contact
the envelopes with the desired predetermined biasing
force due to their self-weight, and also that the pre-feed
rollers engage the envelopes near to the envelope lead-
ing edge in order to provide a controlled drive force to
the envelopes. When the top envelope SS1 passes
through the separator mechanism 20 between feed roll-
ers 21 and 22 and separator pad 29, it is guided into the
envelope feed path 2 before being fed into the folder/
inserter apparatus in envelope feed direction F. As is
seen in Figure 4D, as the first envelope SS1 is fed along
the envelope feed path 2 in the feed direction F, the sec-
ond envelope SS2 becomes retarded by the separator
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section 20, allowing only the first envelope SS1 to be fed
along the feed path 2. In order to assist in halting the
second envelope SS2, the separator rollers 21,22 are
braked when thefirst envelope SS1 has passed, by short-
ing-out the separator roller motor(s) so that the back EMF
halts the second envelope SS2. This prevents the second
and subsequent envelopes from being "pulled" through
the separator by feed rollers downstream of the separator
rollers 21,22. Second and subsequent envelopes SS2,
etc. can subsequently also be fed oneat-a-time along the
path 2 from the intermediate staging position where they
are engaged by the separator section 20, as shown in
Figure 4D. Thus, in normal feeding operation, envelopes
continue to be fed one-at-time from the stack by the pre-
feed section 10 and through the separator section 20 to
the folderlinserter apparatus.

[0020] When the reverse-feed means 30 is activated,
in order to clear envelopes when the envelope feed plat-
formis lowered, the separator shaft rotates in the reverse
feed direction R and the one-way clutches of pulleys 24
and 25 engage to rotate belts 31 and 32. This causes
flippers 33 and 34 to disengage from stops 26 and 27
and to then return any remaining envelopes to the enve-
lope feed platform, thereby preventing interference with
the platform mechanism and reducing the potential for
paper jams within the apparatus.

[0021] Referring now to Figures 5A to 5C, the reverse-
feed return mechanism of the envelope feeder/separator
1 will now be described in detail. As shown in Figure 5A,
the feeder/separator mechanism has been halted with
an envelope SS2 trapped within the separator section
20. The command is then given for platform 50 to be
lowered in the opposite direction to lift direction P. This
then initiates the reverse feed mechanism to return the
envelope SS2 (and any others) to the stack of sheets
supported by platform 50. As shown in Figure 5A, both
rollers are halted, with sheets SS2 and SS3 trapped be-
tween the pinch of separator pad 29 and separator rollers
21and 22 (onlyroller 22 isvisible in Figure 5A). Areverse-
feed process then occurs in which feed rollers 21 and 22
are caused to rotate in the reverse direction R under a
limited torque, as discussed previously herein. Simulta-
neously, belts 31 and 32 (only belt 32 is shown in Figure
5B) also rotate in the reverse feed direction R. This caus-
es the flippers 33 and 34 to move away from stops 26
and 27. As shown in Figure 5B, the belt 32 has rotated
to move flipper 34 away from stop 27 and into contact
with envelope SS2 at the envelope lead edge. Belt 32
and flipper 34 then continue to rotate, as shown in Figure
5C, thereby returning envelopes SS2 and SS3, along
with any others, to the stack of envelopes supported by
platform 50. The reverse-feed of the envelopes is initially
assisted by the reversefeed of the separator rollers in the
reverse-feed direction R. As the envelopes are moved
out of the pinch between separator rollers 21 and 22 and
separator pad 29, the flippers 33 and 34 then return any
remaining envelopes to the stack. As the platform 50 is
lowered, either after or simultaneously with the reverse-
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feed operation, the pre-feed mechanism 10 also falls,
along the arcuate path 6 about the rotational axis of sep-
arator shaft 23. From the position shown in Figure 5C,
the platform 50 is lowered further until contact between
the feed-rollers 11 to 15 is broken, and further envelopes
may then be added to the stack to replenish the supply
of envelopes to the folder/inserter machine 1. Once the
envelopes have been neatly returned to the stack, the
belts 31 and 32 continue to rotate in the reverse-feed
direction R and flippers 33 and 34 are thereby returned
to stops 26 and 27 to allow a normal feed process to
resume.

[0022] In a mechanically simple reverse-feed mecha-
nism, the separator rollers 21 and 22 are simply attached
to separator shaft 23 and allowed to rotate in the reverse-
feed direction R during areverse-feed process. However,
it is preferable that the pre-feed rollers 11-15 can "push”
the envelopes being fed faster than the separator rollers
21, 22 are feeding the envelope, or that a further feed
roller located downstream of the separator 20 can "pull"
the envelopes being fed faster than the separator rollers
21, 22 are feeding them Therefore, separator rollers 21
and 22 will normally be attached to separator shaft 23 by
one-way clutches (not shown), to allow the separator roll-
ers to "over-run" the separator shaft in the feeding direc-
tion R. However, in the present embodiment, a compres-
sion spring and washer are provided to apply a force
against the over-run clutches associated with each of the
separator rollers 21 and 22 on the separator shaft 23.
These compression springs apply a force sufficient to
cause the clutch to become engaged and to rotate in the
reverse direction, but only at a limited torque below a
predetermined threshold dictated by the compression
spring. This reverse rotation of the separator rollers helps
to return any envelopes to the feed platform, and partic-
ularly those trapped in the nip between the separator
rollers. The predetermined threshold torque may be se-
lected as appropriate for the apparatus, taking consider-
ation of separator nip forces, materials selection, etc.
[0023] Whilst the reverse-feed means 30 described
herein comprises plain rubber belts 31 and 32 each hav-
ing a single flipper 33 and 34, respectively, there is no
strict requirement regarding the form and construction of
these separate elements. For instance, although the flip-
pers 33 and 34 are shownto be moulded integrally with
the rubber belts 31 and 32, they may also be formed as
separate components. Similarly, itis conceivable that the
flippers 33 and 34 could be attached to the belt members
31 and 32 in a hinged fashion at the region of the joint
(shown as 35 in Figure 3).

[0024] Further, although the belts have been de-
scribed as rubber (elastomeric) belts 31 and 32, itis en-
visaged that any suitable material could be used to a form
a belt, or that the mechanism could be replaced with, for
example, a chain-link belt or other similar device.
[0025] Also, the flipper need not be formed from rub-
ber, but should have a construction which is at least par-
tially flexible, and should have a contact surface for en-
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gaging the envelopes remaining in the feeder/separator
1inamanner which will return the envelopes to the stack
on the envelope platform through frictional contact.
[0026] As described herein the feeder/separator
mechanism is shown to have five pre-feed rollers 11 to
15 and two separator rollers 21, 22. However, the con-
struction of the feeder/separator is not critical to the
present inventive concept, such that any suitable pre-
feed rollers, in any suitable number, may be used, as
well as using any suitable type and number of separator
rollers. For example, the pre-feed rollers are shown to
have tread-like teeth on the outer surface for increasing
grip on the sheets being fed, but any suitable design of
feed roller may be used. Similarly, the precise construc-
tion of the separator 20 is not to be seen as limited to
corrugated separators, as many alternative separators
exist which may be substituted therefor.

[0027] Advantageously, the embodiment disclosed
herein uses rubber belts coupled to relatively inexpensive
clutching devices in order to provide a reverse feed op-
eration for envelopes. This represents an effective and
efficient means for returning envelopes at the inlet to the
feeder/separator back to the stack of envelopes on the
envelope carrying platform.

[0028] Although it is preferred that the reverse-feed
mechanism be operated only when the envelope-carry-
ing platform is lowered, it would also be possible to acti-
vate the clearance process after each individual enve-
lope has been fed through the separator.

[0029] As described, in order to assist the return of
envelopes to the platform, the separator rollers may be
drivenin the reverse direction, but only at a limited torque
defined by clutch bearings and a compression spring act-
ing against the separator roller one-way clutch bearings
to define a pre-determined maximum torque at which the
separator rollers will rotate. This advantageously both
frees envelopes from the separator roller nips and also
helps to thrust them towards the lowered feed platform.
[0030] As described herein, a reverse-feed mecha-
nism 30 is used to return envelopes remaining at the
separator inlet to the stack of envelopes on the envelope
feed platform. It should be noted, however, that the en-
velope clearance process could also simply remove the
envelopes from the separator region. Clearance could
equally be achieved by reversing the envelopes in a non-
controlled manner, thereby simply ejecting them in the
general direction of the envelope feed platform without
them rejoining the ordered stack stored on the platform.
Alternatively, the remaining envelopes could be cleared
simply by removing them from the separator region, for
example by ejecting them from the folder/inserter ma-
chine in a sideways direction to the envelope feed direc-
tion.

[0031] Whilst the apparatus described above is an en-
velope feeder for a folder/inserter machine, the applica-
tion of the device is not so-limited. Feeders of the present
type, utilizing such a clearance process, would find ap-
plication in any sheet-feeding component of general
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sheet-handling devices, but particularly those having en-
closed feeding locations which have hardto-access re-
gions requiring clearance.

Claims

1. A sheet feeder for feeding sheets one-at-a-time
along a path comprising:

means (50) for storing a plurality of sheets;

a feeder/separator (1) comprising feeding
means (10) for engaging the sheets and feeding
them from the means for storing and a separator
(20) for engaging sheets fed by the feeding
means to thereby feed single ones of the sheets
one-at-a-time along the path (2) whilst remain-
ing sheets not being fed along the path are halt-
ed by the separator; and

a clearance mechanism (30) for engaging said
remaining sheets and removing them from the
separator region in a sheet clearance process,
wherein the clearance mechanism comprises at
least one belt (31, 32), and at least one flipper
(33, 34) attached to the at least one belt, the at
least one flipper (33, 34) being configured for
engaging the remaining sheets to effect clear-
ance of the sheets from the separator region.

2. A feeder according to claim 1, wherein the means
for storing a plurality of sheets comprises a platform
(50), movable between a full position and an empty
position, for storing a plurality of sheets in a stack
thereupon.

3. A feeder according to claim 2, wherein the platform
(50) is biased from the full position towards the empty
position in a platform feeding direction (P) for forcing
sheets in the stack towards the feeding means (10).

4. A feeder according to claim 1, 2 or 3, wherein the
feeding means comprises atleastone feedroller (11,
12, 13, 14, 15).

5. A feeder according to claim 4, wherein each feed
roller (11, 12, 13, 14, 15) is a corrugated roller.

6. Afeederaccording to claim 1, wherein the clearance
mechanism (30) comprises a pair of belts (31, 32)
each attached to a respective flipper (33, 34).

7. A feeder according to any preceding claim, further
comprising a one-way clutch which, in use, operates
when a sheet is being fed to prevent the clearance
mechanism (30) from being active.

8. A feeder according to claim 7, wherein during the
sheet clearance process the one-way clutch allows
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10.

11.

12.

13.

14.

15.

16.

the at least one belt (31, 32) to rotate to cause the
at least one flipper (33, 34) to return any remaining
sheets to the stack.

A feeder according to any preceding claim, further
comprising a limited-torque clutch mechanism
which, in use, serves to prevent reverse motion of
the separator (30), but which is biased to allow the
separator (20) to reverse when an applied torque is
below a threshold level during the sheet clearance
process.

A feeder according to claim 9, wherein the limited-
torque clutch comprises a one-way clutch and bias-
ing means acting against said one-way clutch to al-
low the one-way clutch to apply a limited torque in
the normally inactive direction.

A feeder according to any preceding claim, wherein
the separator (20) comprises a separator roller (21,
22) and friction pad (29) for separating individual
sheets from a plurality of sheets at the separator.

A feeder according to any preceding claim, wherein
the clearance mechanism (30) is a return mecha-
nism for returning sheets remaining at the separator
(20) to the means for storing (50) during the sheet
clearance process.

A feeder according to any preceding claim, wherein
the feeder is an envelope feeder and the sheets to
be fed are envelopes.

A method of feeding sheets one-at-a-time to a ma-
chine, comprising the steps of:

(i) providing a plurality of sheets in a stack;

(i) engaging sheets in the stack with afeed roller
(11, 12, 13, 14, 15) and feeding them through a
separator (20) towards the machine;

(iii) engaging sheets being fed through the sep-
arator with a separator roller (21, 22) to allow
only a single sheet to be fed into the machine
and halting remaining sheets at the separator;
and

(iv) operating a return mechanism (30) to return
any remaining sheets to the stack, wherein the
return mechanism comprises at least one belt
(31, 32) connected to a flipper (33, 34), the flip-
per for engaging remaining sheets in the sepa-
rator and returning them to the stack.

A method according to claim 14, wherein selective
operation of the return mechanism is controlled by
a clutch mechanism.

Amethod according to claim 14 or 15, wherein during
operation of the return mechanism, the separator
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roller (21, 22) is allowed to rotate in reverse providing
the reverse torque remains below a threshold level.

17. A method according to claim 14, 15 or 16, wherein

the sheets are envelopes.

Patentanspriiche

Blattzufiihrer zum Zufuihren von Bléattern eines pro
Zeit entlang eines Weges, mit:

einer Vorrichtung (50) zum Speichern einer Viel-
zahl von Blattern;

einem Zufuhrer/Trenner (1) mit einer Zufuhrvor-
richtung (10) zum Eingreifen in die Blatter und
Zufiihren dieser von der Vorrichtung zum Spei-
chern und einem Trenner (20) zum Eingreifen
in Blatter, die von der Zufiihrvorrichtung zuge-
fuhrt werden, um dadurch einzelne der Blatter
eines pro Zeit entlang des Weges (2) zuzufuh-
ren, wahrend verbleibende Blatter, die nicht ent-
lang des Pfades zugefiihrt werden, von dem
Trenner angehalten werden; und

einem Beseitigungsmechanismus (30) zum Ein-
greifen in die verbleibenden Blatter und Entfer-
nen von diesen aus dem Trennerbereich in ei-
nem Blattbeseitigungsprozess, wobei der Be-
seitigungsmechanismus zumindest einen Rie-
men (31, 32) und zumindest einen Abstandsfiih-
ler (33, 34) umfasst, der an dem zumindest ei-
nen Riemen befestigt ist, wobei der zumindest
eine Abstandsfiihler (33, 34) konfiguriert ist, um
in die verbleibenden Blatter einzugreifen, um ei-
ne Beseitigung der Blatter aus dem Trennerbe-
reich zu bewirken.

Zufihrer nach Anspruch 1, wobei die Vorrichtung
zum Speichern einer Vielzahl von Bléttern eine Platt-
form (50) umfasst, die beweglich zwischen einer
Vollposition und einer Leerposition zum Speichern
einer Vielzahlvon Blattern in einem Stapel auf dieser
ist.

Zufuihrer nach Anspruch 2, wobei die Plattform (50)
von der Vollposition zu der Leerposition in einer
Plattformzufiihrrichtung (P) zum Treiben von Blat-
tern in dem Stapel zu der Zufuihrvorrichtung (10) vor-
gespannt ist.

Zufihrer nach Anspruch 1, 2 oder 3, wobei die Zu-
fuhrvorrichtung zumindest eine Zufuhrrolle (11, 12,

13, 14, 15) umfasst.

Zufihrer nach Anspruch 4, wobei jede Zufuhrrolle
(11, 12, 13, 14, 15) eine geriffelte Rolle ist.

Zufuhrer nach Anspruch 1, wobei der Beseitigungs-
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10.

11.

12.

13.

14.

mechanismus (30) ein Paar von Riemen (31, 32) um-
fasst, die jeweils an einem jeweiligen Abstandsfihler
(33, 34) befestigt sind.

Zufuhrer nach einem der vorangehenden Anspri-
che, weiter mit einer Einwegkupplung, die in Ver-
wendung arbeitet, wenn ein Blatt zugefuhrt wird, um
den Beseitigungsmechanismus (30) daran zu hin-
dern, aktiv zu werden.

Zufuhrer nach Anspruch 7, wobei wahrend dem
Blattbeseitigungsprozess es die Einwegkupplung
erlaubt, dass der zumindest eine Riemen (31, 32)
sich dreht, um den zumindest einen Abstandsfiihler
(33, 34) zuveranlassen, beliebige verbleibende Blat-
ter an den Stapel zuriickzugeben.

Zufuhrer nach einem der vorangehenden Anspri-
che, weiter mit einem Grenzdrehmomentkupplungs-
mechanismus, der in Verwendung dazu dient, eine
Ruckbewegung des Trenners (30) zu verhindern,
der jedoch vorgespannt ist, um es dem Trenner (20)
zu erlauben umzukehren, wenn ein angelegtes
Drehmoment unter einen Schwellpegel wahrend
dem Blattbeseitigungsprozess liegt.

Zufuhrer nach Anspruch 9, wobei die Grenzdrehmo-
mentkupplung eine Einwegkupplung und eine Vor-
spannvorrichtung umfasst, die gegen die Einweg-
kupplung agiert, um es der Einwegkupplung zu er-
lauben, ein begrenztes Drehmoment in der normal
inaktiven Richtung anzulegen.

Zufiihrer nach einem der vorangehenden Anspru-
che, wobei der Trenner (20) eine Trennerrolle (21,
22) und einen Reibungsblock (29) zum Trennen ein-
zelner Blatter von einer Vielzahl von Blattern an dem
Trenner umfasst.

Zufihrer nach einem der vorangehenden Anspru-
che, wobei der Beseitigungsmechanismus (30) ein
Zuruckgabemechanismus zum Zurlickgeben von
Blattern, die an dem Trenner (20) verbleiben, zu der
Vorrichtung zum Speichern (50) wahrend dem Blatt-
beseitigungsprozess ist.

Zufiihrer nach einem der vorangehenden Anspru-
che, wobei der Zufuihrer ein Umschlagszufiihrer ist
und die zuzufuhrenden Blatter Umschlége sind.

Verfahren eines Zufiihrens von Blattern eines pro
Zeit zu einer Maschine, mit den Schritten:

(i) Bereitstellen einer Vielzahl von Blattern in ei-
nem Stapel;

(i) Eingreifen in Blatter in dem Stapel mit einer
Zufuhrrolle (11, 12, 13, 14, 15) und Zufuhren
von diesen durch einen Trenner (20) zu der Ma-
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schine;

(iii)Eingreifen in Blatter, die durch den Trenner
zugefiihrt werden mit einer Trennerrolle (21,
22), um es lediglich einem einzelnen Blatt zu
erlauben, in die Maschine zugefihrt zu werden
und Anhalten verbleibender Blatter an dem
Trenner; und

(iv) Betreiben eines Zuriickgabemechanismus
(30), um beliebige verbleibende Blatter an den
Stapel zurlickzugeben, wobei der Zurlickgabe-
mechanismus zumindest einen Riemen (31, 32)
umfasst, der mit einem Abstandsfihler (33, 34)
verbunden ist, wobei der Abstandsfihler zum
Eingreifen in verbleibende Blatter in dem Tren-
ner und Zuruckgeben von diesen an den Stapel
dient.

15. Verfahren nach Anspruch 14, wobei ein selektiver

Betrieb des Zurlickgabemechanismus von einem
Kupplungsmechanismus gesteuert wird.

16. Verfahren nach Anspruch 14 oder 15, wobei wéh-

rend einem Betrieb des Zuriickgabemechanismus,
die Trennerrolle (21, 22) umgekehrt rotieren darf,
vorausgesetzt das Umkehrdrehmoment verbleibt
unter einem Schwellpegel.

17. Verfahren nach einem der Anspriche 14, 15 oder

16, wobei die Blatter Umschlége sind.

Revendications

Dispositif d’avance de feuilles destiné a faire avancer
des feuilles une a la fois le long d’'un chemin,
comportant :

un moyen (50) destiné a stocker de multiples
feuilles ;

un dispositif d'avance/de séparation (1) compor-
tant un moyen d’avance (10) destiné a engager
les feuilles et a les faire avancer depuis le moyen
de stockage et un séparateur (20) destiné a en-
gager des feuilles avancées par le moyen
d’avance pour faire ainsi avancer certaines, in-
dividuelles, des feuilles, une a la fois, le long du
chemin (2) tandis que les feuilles restantes qui
ne sont pas avancées le long du chemin sont
arrétées par le séparateur ; et

un mécanisme de dégagement (30) destiné a
engager lesdites feuilles restantes et a les en-
lever de la région du séparateur dans un pro-
cessus de dégagement de feuilles, le mécanis-
me de dégagement comportant au moins une
bande (31, 32), et au moins un basculeur (33,
34) attaché a la, au moins une, bande, le, au
moins un, basculeur (33, 34) étant configuré
pour engager les feuilles restantes afin d’effec-
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10.

11.

14

tuer undégagementdes feuilles depuis larégion
du séparateur.

Dispositif d’'avance selon la revendication 1, dans
lequel le moyen destiné a stocker de multiples
feuilles comporte une plate-forme (50), mobile entre
une position pleine et une position vide, pour stocker
de multiples feuilles empilées sur elle.

Dispositif d’avance selon la revendication 2, dans
lequel la plate-forme (50) est rappelée de la position
pleine vers la position vide dans un sens (P) d’avan-
cedelaplate-forme pour déplacer aforce les feuilles
se trouvant dans la pile vers le moyen d’avance (10).

Dispositif d’avance selon la revendication 1, 2 ou 3,
dans lequel le moyen d’avance comporte au moins
un rouleau d'avance (11, 12, 13, 14, 15).

Dispositif d'avance selon la revendication 4, dans
lequel chaque rouleau d’avance (11, 12, 13, 14, 15)
est un rouleau strié.

Dispositif d'avance selon la revendication 1, dans
lequel le mécanisme de dégagement (30) comporte
une paire de bandes (31, 32) attachées chacune a
un basculeur respectif (33, 34).

Dispositif d’avance selon I'une quelconque des re-
vendications précédentes, comportant en outre une
roue libre qui, lors de l'utilisation, fonctionne lors-
gu'une feuille est avancée afin d'empécher le méca-
nisme de dégagement (30) d'étre actif.

Dispositif d'avance selon la revendication 7, dans
lequel, pendant le processus de dégagement de
feuilles, laroue libre permet a la, au moins une, ban-
de (31, 32) de tourner afin d’amener le, au moins un,
basculeur (33, 34) a renvoyer toutes feuilles restan-
tes vers la pile.

Dispositif d’avance selon I'une quelconque des re-
vendications précédentes, comportant en outre un
mécanisme a embrayage a couple limité qui, lors de
I'utilisation, sert a empécher un mouvement inverse
du séparateur (30), mais qui est sollicité pour per-
mettre au séparateur (20) de s'inverser lorsqu’un
couple appliqué est inférieur & un niveau de seuil
pendant le processus de dégagement de feuilles.

Dispositif d’avance selon la revendication 9, dans
lequel 'embrayage a couple limité comporte une
roue libre et un moyen de sollicitation agissant contre
ladite roue libre pour permettre a la roue libre d’ap-
pliguer un couple limité dans la direction normale-
ment inactive.

Dispositif d’avance selon I'une quelconque des re-
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vendications précédentes, dans lequel le séparateur
(20) comporte un rouleau (21, 22) de séparateur et
un patin (29) de frottement pour séparer les feuilles
individuelles provenant de multiples feuilles au ni-
veau séparateur.

Dispositif d'avance selon I'une quelconque des re-
vendications précédentes, dans lequel le mécanis-
me de dégagement (30) est un mécanisme de retour
destiné a renvoyer des feuilles restant au niveau du
séparateur (20) vers le moyen de stockage (20) pen-
dant le processus de dégagement de feuilles.

Dispositif d’avance selon I'une quelconque des re-
vendications précédentes, lequel dispositif d’avance
est un dispositif d’avance d’enveloppe et les feuilles
devant étre avancées sont des enveloppes.

Procédé pour faire avancer des feuilles, une a la fois,
jusqu’a une machine, comprenant les étapes qui
consistent :

(i) & fournir de multiples feuilles formant une
pile ;

(ii) & engager des feuilles se trouvant dans la
pile a I'aide d’'un rouleau d'avance (11, 12, 13,
14, 15) et & les faire avancer a travers un sépa-
rateur (20) vers la machine ;

(iii) a engager des feuilles avancées a travers le
séparateur avec un rouleau de séparateur (21,
22) pour permettre & une seule feuille d'étre
avancée jusque dans la machine et a arréter les
feuilles restantes au niveau du séparateur ;
(iv) a actionner un mécanisme de retour (30)
pour renvoyer toutes feuilles restantes vers la
pile, le mécanisme de retour comportant au
moins une bande (31, 32) reliée a un basculeur
(33, 34), le basculeur étant destiné a engager
des feuilles restantes dans le séparateur et a
les renvoyer a la pile.

Procédé selon la revendication 14, dans lequel un
actionnement sélectif du mécanisme de retour est
commandé par un mécanisme a embrayage.

Procédé selon la revendication 14 ou 15, dans le-
quel, pendant I'opération effectuée par le mécanis-
me de retour, le rouleau du séparateur (21, 22) peut
tourner en sens inverse pourvu que le couple inverse
reste en dessous d'un niveau de seuil.

Procédé selon la revendication 14, 15 ou 16, dans
lequel les feuilles sont des enveloppes.
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FIG. 2
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