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(57) Abréegée/Abstract:

In accordance with the present invention apparatus for stacking flat articles, such as envelopes, on edge, comprises structure for
transporting the envelopes on edge along a transport path and a deck plate having an upper side adjacent the transport path. A
vertical registration wall, which Is mounted on the deck plate, defines a stacking bin In which the envelopes are stacked. A
deflector, which Is situated between the transporting structure and the stacking bin, pivots between a first and second position,
wherein the first position allows the envelopes to be transported past the stacking bin and the second position deflects the
envelopes Into the stacking bin. There Is an urge roller, located in the stacking bin between the deflector and the registration wall for
urging the envelopes towards the registration wall. There Is a spring loaded paddle slidably positioned In the stacking bin
orthogonal to the registration wall and above the deck surface, for urging the stacked envelopes toward the urge roller. The
registration wall is positioned for a particular size envelope such that a trall edge length of the envelope Is approximately 1 1/2

Inches, the trall edge length being the distance between the trail edge of the envelope and the engagement point of the urge roller
to the envelope when the lead edge of the envelope Is against the registration wall.
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2135841
Abstract.of the Invention

In accordance Wlth the present 1nventlon apparatus
for stacklng flat artlcles,' such as envelopes, on edge,
comprlses structurez for. transportlng .the envelopes onlr

edge along a transport path and a deck plate hav1ng an

upper side adjacent the transport path A vertlcal_'_--f

registration wall, Wthh lS mounted on the deck plate,.-

defines a stacking bin _1n- Whlch héf envelopes aref -
stacked. A deflector, which is “situated between “the

transporting structure 'and the stacklng bln,: plvotsf:

between a first and second positlon,- whereln the flrst.

position allows the envelopes to be transported past the:
stacking bin .and: the second pos1tlon' deflects - the'
envelopes into the stacklng bin. There is an urge

roller, located in the stacklng bln between the deflector“-'

and ‘the 'reglstratlon7 wall -fo urglng the envelopes5 
towards the reglstratlon wall There 1s a sprlng loaded;j_

paddle slldably p051tloned 1n the stacklng bin orthogonalg 1'
to the reglstratlon wall and above the deck surface, forif,
urging the stacked envelopes toward the urge roller.,;Ihe;'°,
'reglstratlon wall is pos:LtJ.oned for a partlcular s:Lze
envelope such that a trall edge length of the envelope 1SEiﬂl
approx1mately 1 1/2 1nches, the trall edge length belngj-f-z']f
~ the dlstance between the tr'all edge of the envelope and
- the engagement po:.nt of the urge roller to the envelope;,,{_-f*'.,._"'f
~ when the lead edge: of the envelope__"s agalnst tnejpff

. reglstratlon wall
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ON EDGE ENVELOPE STACKING APPARATUS WITH ADJUSTABLE
REGISTRATION SURFACE '

Field of the Inventlon

The 1nventlon disclosed hereln relates generally to
apparatus for stacklng mallpleces, and more partlcularly. |

to apparatus for on- edge stacklng of mallpleces.

i

Background of the Inventlon

Conventional "on edge" mall stacklng dev1ces are
usually composed of a transport followed by various forms |

'.of stacking mechanlsms Generally, multl—bln on- edge

stacklng dev1ces 1nclude gatlng mechanlsms Wthh dlvert
specmflc mallpleces, 1. e. envelopes, 1nto predetermlned
stacker bins. The lead" edge of the mallpleces are urged |

against a fixed reglstratlon surface in the bin. Such
‘on-edge stacking dev1ces are well known..‘The -

overwhelmlng majorlty of these deV1ces stack mallpleces

_recelved 1n a vertlcal orlentatlon on a horlzontal

'd-are transported vertlcally along a dual belt transport

35

'system, deflected into a stacker bin by a deflector

mechanism, and guided into the bin by conventlonal guide

.and urging components._:The envelopes always stop against j

some sort of vertical reglstratlon surface. Since on-

| edge stackers currently used in mail sortlng appllcatlons. sd'p'
'ityplcally process a varlety of- envelope 51zes | |
"”concurrently, thlS vertlcal reglstratlon surface mnst be
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located in a compromise position to satisfy the
requirement of both small envelopes (6" long) as well as
large envelopes (12" long). | |

If conventlonal on- edge stackers are interfaced to
the output of inserters, the stacklng rellablllty suffers
because such StackerS'are structured to handle a varlety"
of envelope sizes. However, insertersfpfOCéSS Oné'éiZé'
envelope at a time, rather.thanttheaconcurrent prQCeSSing
of envelopes ranging from 6"'to'12" injlength As a
result, the rellablllty of on—edge stacklng of envelopes:
output by an 1nserter suffers. _ '

t 1s an object of the present invention to prov1de'
a simple stacklng dev1ce. Wthh_ ylelds highly rellable
stacking of any size envelope output from an inserter

- Summary of the Invention
The present 1nventlon is an 1mprovement to

conventlonal on- edge stacklng deV1ces.r The present
1nventlon will ensure a better "quallty" of envelope
stack, resultlng in fewer stacker jams and, therefore,l
mnuch greater stacker rellablllty ' ' o

| The present 1nventlon prov1des aa- simple.'way-‘tO-f
optimize the reglstratlon geometry assomated Wlth each
stacker"bln 'Wthh. rmproves the overall operatlon and?'

performance of the deV1ce.

In accordance w:t.th ‘the present 1nventlon apparatus
for stacklng flat artlcles, such as envelopes, on edge;
omprlses means for transportlng the envelopes on edgeg;

ﬁ'along a transport path and a deck plate hav:Lng an upper""-'t--"
side .‘adjacent th. transport path g ;;A.‘.vertlcal. i
...reglstratlon wall, whlch :l.S mounted on the deck plate,f“---'

defines 'af stacklng ‘bin in which the' envelopes are’
stacked. A deflector, which' is ‘situated between ‘the

.transportlng.means and the stacklng bln, prOtS between a
flrst and second pos;Ltlon, whereln the first pos:LtJ.on
'allows the envelopes to be transported past the stacklng-_

bln and the second pos3.t3.on deflects the envelopes 1nto’7-°

the stacklng bln There 1s an urge roller, | located in
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the stacking bin between the deflector and the
registration wall for urging the envelopes towards the
registration wall. There is a spring loaded 'paddle
slidably positioned in- the stacking bin orthogonal to the
registration wall and above the deck surface, for urglng
the sacked flat envelopes toward sald urge roller. The._'
registration wall 1is positioned for a -particular size
envelope such that a trall edge length of the envelope is

‘approx:Lmately 1 1/2 1nches, the - tra:Ll edge length ‘beling

the dlstance between the trall edge of the envelope and B
the engagement p01nt ‘of the urge roller to the envelOpe
when the lead edge of _the envelope is galnst the

registration'wall.

'Descrlptlon of the Drawzngs

The above and other objects and advantages of the

present 1nventlon will be apparent upon con51deratlon of
the followlng detailed descrlptlon, taken in conjunctlon

with accompanying drawlngs,-'in. which llke reference

characters refer to like parts throughout, and in which:
Fig. 1 1s a perspectlve v1ew of apparatus 1nclud1ng"
the stacklng deV1ce.?in. accordance w1th the presentf
invention; ' '_h h ' FER o '
Fig 2 is a perspectlve v1ew of the stacklng devrce'
in accordance wlth the present 1nvention,_~, | -
Flg 3 1s a perspectlve view of the stacklng device

of Fig. 1 showlng a large envelope stacked agalnst a

flxed reglstratlon wall, ) | | | |
T Flg 4 is a- top view: of the stacklng dev10e of Flg |

-2. showlng 'f reglstratlon wall p051tloned f small“h.

envelopes,;

Fig. o 1s a top V1ew of the stacklng dev1ce of Eig :
2 showmng :the stacklng of: large envelopes ‘without

adjustment of the reglstratlon wall,land |
Flg 6 1s top v1ew of the stacklng deV1ce of Fig. 2

showlng the stacklng of large envelopes after adjustment.“\

o ngof the reglstratlon wall
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Detailed Description of the Present Invention
In describing the present invention, reference is made to

the drawings, wherein there 1s seen in Fig. 1 a series of
modules that are connected to perform on-edge stacking of
malilpleces assembled 1n an inserter or other mail finishing
equipment. A top-edge alignment module 10 1s connected to the
output end of an inserter (not shown). Module 10 receives
mailpieces from the inserter in a horizontal orientation,
maintains top-edge registration of the mailpieces and delivers
the mailpieces to a turn-up and alignment module 20 which 1is
coupled to the output end of alignment module 10. Turn-up and
alignment module 20 is adjustably positioned to obtain bottom-
edge registration of the mailpieces while turning the
mallpieces 90 degrees to a vertical orilentation. Coupled to
the exit of turn-up and alignment module 20 1s a stationary
vertical transport 30 which transports the mailpieces to a
drum transport 100. Drum transport 100 is a vertical
transport that moves the mallpleces along a U-shaped path to a
stacker module 110. A more detailed description of turn-up
and alignment module 20 and the transporting of the mailpieces
from the inserter to stacker 110 is disclosed in commonly
owned Canadian Patent Applications Nos. 2,135,842 and
2,135,843 filed concurrently herewith and granted on February
18, 2003 and June 10, 2003 respectively.

Referring now to Figs. 2-6, stacker 110 includes a
plurality of bins, generally designated 120, and a vertical
transport, generally designated 122 (Fig. 1). Bins 120
include a base plate 124 and a plurality of registration walls
126 that are mounted to base plate 124. Registration walls
126 divide base plate 124 into separate bin sections. In the
preferred embodiment of the present invention, four
registration walls 126 are mounted at certain intervals along
base plate 124 to make four separate bins. FEach registration
wall 126 i1ncludes a palr of end members 128 having a section

thereof extending above the top of registration wall 126.
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Each registration wall 126 has a bar 130 that
longitudinally extends above the top of the wall and 1is
mounted to the pair of end members 128. A paddle 132 1is
slidably mounted on each of bars 130. Paddle 132
includes at one end a cylinder-shaped member 134 that 1is
orthogonal to the flat section 136 of paddle 132.
Cylinder member 134 includes an aperture through which
paddle 132 is slidably mounted on bar 130. In addition
to moving up longitudinally along bar 130, paddle 132 can
pivot (not shown) about bar 130 allowing the removal of a
stack from the corresponding bin 120.

Paddle 132 1is spring loaded on bar 130. The size of
the spring 127 is critical in the present invention. A
spring that is suitable for handling stacks of large
envelopes that may weigh as much as 25 pounds, would
provide too much resistance during the stacking of small
envelope, the stack of which may be as little as 6
pounds. The converse 1s true for springs sultable for
handling small stacks. In the preferred embodiment of
the present invention, a nonlinear spring force from 8
ounces to 2 pounds can be used. For example, a
commercially available spring reel can be used, such as
ML-3949 manufactured by Ametek of Hatfield, Pennsylvania.

Each bin 120 further includes a lead-in guide plate
140 and a guide surface 142. An urge pulley 144 1is
sandwiched between gquide plate 140, guide surface 142 and
transport belt 150. Each bin 120 also has a gate 146
which 1s actuated by a destinations signal from a control
system for stacker 110. Gate 146, when actuated,
temporarily intersects transport 122 to thereby divert an
envelope from the transport 122 into the bin 120.

Vertical transport system 122 is a dual belt system
comprising a plurality of inner belt sections 150 and
outer belt sections 152. Inner and outer belt sections
150 and 152 1include conventional drive and idler pulleys
around which endless elastic belts are stretched. Gates
146 are located between inner belt sections 150, adjacent

to the 1inner reach of outer belt sections 152 and extend
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parallel to the transport path of vertical transport
system 122. Gates 146 pivot at one end about a vertical
axis. Each of gates 146 include a rectangular open
section 145 in the non pivoting end through outer belt
152 travels when gate 146 pivots thereto ‘Outer belt
section 152 is shown Wlth multlple belts. In an p :
alternate embodiment (not shown) a srngle outer belt
transport is used 1n place of multlple outer belt
sections 152. The single belt transport 1ncludes
strategically placed 1dler pulleys which deflect the mall"'
path to provide lateral force between the belts | .
In accordance with the present 1nventlon, low
abrasive strlps 160 are longitudinally fastened to the
surface of base plate 124. As is described below, strips
160 must have a low cosffrcrent of friction. In the |
preferred embodiment of the present invention, strips 160.l
are made of Delrln AF, manufactured by DuPont of |

Wilmington, Delaware Strips 160 act as the deck of blnsr':'

120 as envelopes are stacked into bins 120.

| Wlth the structure havlng been dlsclosed, the
operation of stacker 110 is set forth ﬁ An envelope is
conveyed to stacker 110 from the upstream,modules 10, 20,
30 and 100. As the envelope is transported on edge by
vertical transport system 122 the control system for the

'stacker causes a gate 146 of a bin 120 to deflect

momentarlly toward the adjacent outer belt ' This causes
the envelope to deflect off gate 146 and follow gulde

‘plate 140. ‘The lead edge of the envelope hltS the
;prev1ously stacked envelope (or paddle 132 1f the bln 15' o
empty) and- urge roller 144 urges the envelope between A

=_gu1de surface 142 and the prev1ously stacked envelope pr..

until the lead edge of the envelope hits reglstratlon.ﬁr
wall 126. | '
The present 1nventlon can be used in a stacklng
device that does not need a mechanrsm to perform the
traditional "stack advance" functlon Instead, the

,:,entlre stacker bln 1s angulated at a spec1f1c angle

”f pTh1s allows gravlty to act on the stack of mallpleces
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being accumulated in the stacker bin and advance the stack as
additional pieces enter. There are certain very specific
conditions which allow such stacking device to be successful
while stacking a great variety of different types of envelopes
to stack lengths of 22" or greater.

It has been found that the most significant parameter
influencing stacker effectiveness 1s the distance from the
trail edge of an envelope to the engagement point of an urging
device, such as friction roller 144, after the lead edge of
the envelope has come to rest against the vertical
registration surface, i.e. registration wall 126. This
distance 1s referred to hereln as "trail edge length". It has
also been found that the minimization of the length between
the trail edge of the envelope and the urging device gives the
most optimal stacking results. By minimizing the "trail edge
length", the trail end of the envelope will not tend to hang
up or deform as the envelope 1is directed into to the stacking
bin. This will result in much better stacking quality.

Although the minimization of the "trail edge length" 1is
highly desirable, it can not be reduced beyond a certain
limit. 1If reduced too much,‘the lead edges of incoming
envelopes will crash into the trail edges of previously
stacked envelopes and create jam conditions. For this reason
conventional stacking devices have not been able to optimize
their "trail edge length" because they have to stack both long
and short envelopes concurrently. In other words, the
physical geometry of the conventional stackers must be set up
to provide a sufficient "trail edge length" for a 6" long
envelope. Consequently, the "trail edge length" for all
envelopes greater than 6" in length 1s increased according to
the specific envelope length. For example, an existing

stacker with a "trail edge length" of 1.5" for a 6"
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envelope (Fig. 4) would have a "trail edge length® of 57
for a #10 envelope (Fig. 5) simply due to-the.extra'3t5"
length of the #10 envelope beyond that of the 6" '
envelope .Although such a large "trall edge length"'
certalnly has unde81rable effects on the quallty of .
stacking #10 envelopes, conventlonal on- edge stacklng
devices are limited in thls respect | B

As an output proce581ng dev1ce for a console‘:'
inserter, a stacklng dev1ce in accordance w1th the

present invention w1ll be stacklng 1dent1cally 51zed
envelopes durlng any glven productlon run.' Taklng thls
into con51deratlon, the present 1nventlon prov1des the
opportunlty to optlmlze the "trall edge length"'" .
assocliated wrth stacker geometry durlng each productlon |
run regardless of the size envelope belng stacked. | '_
In accordance w1th the present invention, the "trail
edge length" may be manipulated to provrde the optimal

.stacklng gedmetry for the envelope srze belng processed.
- By 1nclud1ng the capablllty to laterally manlpulate the

vertlcal reglstratlon wall 126, i.e. to the left or to
the rlght as seen in Flgs 4- 6 the "trall edge length"

of envelopes belng processed may be 1ncreased or o

decreased , For example,;,to obtaln a 1. 5"-"trall edge
length" for a small envelope, such as a 6" long envelope,

will requlre that the vertlcal reglstration wall be

p051tloned to the rlght to shorten the dlstance between

- urge pulley 144 and reglstratlon wall 126 (Flg 4) If a

#10 envelope, haV1ng a 9 5" length, were: stacked in that
same arrangement, 5" "trarl edge length"'would result

: 'produc1ng an; undesrrable stacklng geometry (Flg 5)
~ since the #10 envelope would also stack more ea31ly Wlth o

a "trail. edge lengthnfapprOX1mat1ng 1.5" reglstratlon

'wall 126 can be moved to accommodate the de51red geometry_,j

(Flg 6). The simple manlpulatlon of reglstratlon wall |
126 provrdes the means to maintain optimal stacklng '
geometry for a varlety of envelope srzes By.

1_ 1ncorporat1ng the movable ‘registration wall, a stacker:""

f_ﬂwlll have 1mproved performance characterlstlcs by



10

15

20

25

30

$135841° -

reducing the number of jams in the stacking device as
well as yielding finished envelope stacks of higher
"quality". ‘ , ' ' .

The manner by which the vertical registration wall_.‘
126 is adjusted can be as simple or as complex as_is '
desired. In the preferred embodiment of the present
invention, a simple method to make'the registration
surface adjustable is to prOV1de multlple sets of lateral
slots 170 through which the reglstratlon surface can be
laterally p031tloned and secured in a conventlonal '
manner. Slots 170 have a length suff1c1ent for
registration wall to be posrtloned over an entire range
of desirable positions. An alternate embodiment prov1des'“
multiple sets,of-dlscrete holes that facilitate an easy
adjustment of registration wall 126 to several discrete
positions for desired "trail edge lengths" of envelopes
processed. An alternate and more elaborate means of
adjusting the "trail edge lengths" of envelopes in their

-respectlve stackers is to prOV1de, in addltlon to slots
- 170 £ the preferred_embodlment, a "lead~screw type"' f

mechanism to Offer'an'easy'operator adjustment and
1nf1n1tely variable placement of the reglstratlon wall

- across all envelope lengths

Whlle the present 1nventlon has been dlsclosed and

described Wlth reference to a sn.ngle embodlment thereof, :
it will be apparent, -as noted above that varlatlons andf'

modifications may be made ‘therein. It is also noted that‘r 

the present invention is 1ndependent of the machmne belng
controlled, and  _not limited to the control fu'

'.1nsert1ng machlnes - dIt Js,' thns;h 1ntended n  the '--
following clalms to cover each variation and modlflcatlonhf-s

that falls W1th1n the true Splrlt and scope of the o

present 1nventlon
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What is Claimed is:
1. Apparatus for stacking flat envelopes, on edge,

comprising:

means for transporting the envelopes on edge along a
transport path;

a deck plate, having an upper side adjacent said transport
path;

a vertical registration wall mounted on said deck plate,
sald vertical registration wall defining a stacking bin in
which the envelopes are stacked;

a deflector, situated between said transporting means and
sald stacking bin, said deflector pivoting between a first and
second position, wherein sailid first position allows the
envelopes to be transported past said stacking bin and said
second position deflects the envelopes into said stacking bin;

an urge roller, located i1n said stacking bin between said
deflector and said registration wall for urging the envelopes
towards said registration wall;

a paddle slidably positioned in said stacking bin
orthogonal to said registration wall and above said deck
surface, said paddle including means for applying a spring
force toward said urge roller, wherein said paddle is adjacent
sald urge roller when said bin is empty and moves down said bin
as envelopes are stacked against said registration wall; and

means for laterally adjusting the position of said
registration wall relative to said urge roller, wherein said
registration wall i1s positioned closer to said urge roller when
smaller documents are being stacked and farther from said urge

roller when larger documents are being stacked.

2. The apparatus of claim 1 wherein said adjusting means

includes means for fastening said registration wall
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to said deck plate, said fastening means extending

through slots in said deck plate.

3. The apparatus of claim 1 wherein said
registration wall _is“ positioned for a', p'arti'CLilar size“.
envelope such that a trail edge length of the envelope is
approximately 1 1/2'inchesf sald trail.edge length_being
the distance between the trail edge of the envelope and
the engagement point of said urge roller tb'the_énVélOpe
when the lead edge of the envelope-:iS'_againSt “said

registration wall.
4. The apparatus of claim 3, f'u'rt_her' COmprisingt
guide means for guiding the deflected envelopes to said

urge roller.

5, The apparatus of claim 4 wherein said

transporting means comprises a dual belt, on-edge

transport.
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