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@ Envelope sorting apparatus.

@ A sorting apparatus sequentially delivers envelopes to
astaging area for transfer past a device for sensing specified
characteristics of each envelope and/or its contents, and in-
corporates a deflector mechanism which is capable of selec-
tively delivering envelopes to any of a plurality of receiving
areas in accordance with signals received from the sensing
device. The apparatus is capable of use as a stand alone unit,
or as an integral portion of a mail extraction device. In either
case, the area into which envelopes of a specified charac-
teristic are deflected may be secured, so that the diverted
envelopes may be safely retained for subsequent access
only by authorized personnel.
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ENVELOPE SORTING APPARATUS

BACKGROUND OF THE INVENTION

i

The present invention relates generally to-the bulk
processing of envelopes, and in particular, to the ;orting of
'envelopes in accordance with specified péramegers.

| A variety of organizations customarily rec;ive mail in
large quantities and in bulk form. iccordingly, é nunber of
devices have been developed to facilitate the handling of such
mail so as to enhance productivity. One such apparétus which
has found broad acceptance is the mail éxtraction apparatus,
which i; capable of receiving mail in bulk form; and of
sequentially opening each envelope to appropriately expose its
contents for extraction and sorting by an operator. Ezxamples
of such devices may be had with reference to United States
Patents Number 4,353,197; 4,110,958; and 3,979,884, which are
illustrative of the "Rapid Extraction Desk™ which is
manufactured by the Opex Corporation of Cherry Hill, New Jeisey.

While mail extraction devices-of this type have
greatly facilitated the extraction of mail from received
envelopes (of botﬁ uniform and non-uniform size), the nature of.
certain operations has given rise to the need to sort incominé
sail prior to such opening and extraction. This may incldde a ’
sorting operation based upcn envelope thickness, opacity,
labeliny or some other characteristic definitive of the

contents of the envelope.
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As an example, it is at times importank to sort
envelopes in accordance with their thickness, based upon an
assumed relatioﬁ between the thickness ofgthe envelope and the
nature of the documents qhich it contains. In some - '
applications it may be desirable to isolate relatively thin
envelopes based upon the assumption that such envelopes contain
a payment on an account which includes a single inyoice and
check, and which is therefore appropriate for expegited

processing, as distinguished from other types of mail which are

characteristically contained in envelopes of greate}

thickness. 1In other épplications it may be desirable to

isolate relatively thick envelopes based upon the assumption
that such envelopes contain a credit card, and therefore
require handling by a special operator to avoid the ptoblems of
theft.

In any event, such sorting operations have
tradionally been éccomplished by high speed sorting devices
which are capable oﬁ sorting mail by thickness at rates of
speed on the order of thirty thousand envelopes per hour. The
sorted envelopes are then transferred to mail extraction
devices for opening and sogting. However, since it is not
uncommon to have a sinqle high speed sorting device operate in
conjunction with a plurality'of mail eztraction devices, in
view of their relative differential in speed of operation, it
has been found that a break-down of the high speed sorting
device can create an impedimént to the overall exktraction
operation which can seriously impair the productivity of the
mail room as a result.

Since it has remained desirable to pre-sort mail in

connection with a number of mail extraction operations, it
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tnerefore remains desirable to develop a sorting devica which

. i
does not present a potential impediment to the efficiency of

the mail extraction operation.

SUMMARY OF THE INVENTION

It is therefore a primary object of

invention to provide an-improved envelope sorting apparatus.

It is also an object of the present

provided a sorting apparatus which is simple
and reliable in use.

Y . it is also an object of the present

pro§ide a sorting apparatus which is capabié

conjunction with any of a ﬁumber of existing

devices, or as a stand alone unit.

It is also an object of the present

1§ provide a sorting apparatus which is capable

integral part of any of é number of existing
devices.

It is-alsp an object of the. present

provide a sorting apparatus which is capable

% integral part of a mail extraction device so

the present

invention to
in construction.
invention to
of operation in

mail extraction

invention to
of forming an

mail extraction

invention to
of forming an

as to enable.a
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- sorting of mail priofr to opening and extracktion of the contents.

It is also an object of the present

invention to

provide a sorting apparatus which provides the foregoing

improvements, and which is capable of efficiently sorting

2 envelopes in accordance with specified characteristics.

It is also an object of the present

invention to

mrovide a sorting apparatus which provides the foregoing

improvemsnts, and which is capable of sorting envelopes in an

organized fFashion.
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It is also an object of the present invention to
provide a sorting apparatus which provides the foregoing
improvements, and which is capable of delivering envelopes of
specified characteristié to a secured area which can only be
accessed by designated personnel.

These and-other objects which will become apparent are
achieved in accordance with the present invention by providing
a sorting apparatus which sequentially delivers envelgpes to a
staging area for transfer past means for sensing specified
characteristics of each~en§elope and/or its contents, ana which
incorporates a deflectox mechanism which i$ capable of
sg}ectivély delivering envelopes to any of a plurality of
receiving areas in accordanceAwith'signalérreceived from the
sensing means. ]

As a stand alone unit, the deflector mechanisn is
capable of directing an envelope received in the apparatﬁs and
analyzed by the sensing means to different areas for subsequent
collection and transfer to an appropriate mail extraction

device, aor to other operations as desired. As an integral

portion of a mail extraction device, the deflector mechanism of

the sorting apparatus provides a means for sorting mail in
accordance with specified characteristics so that an envelopg
exhibiting the specified characteristic is de:lectéd £rom the
mail egtraciion device prior to opening, aand so that all otherx
enveldéés are'capable of proceeding ffom the sorting operation
directly to the mail extraction operation.‘ In either
embodiment, the area into which envelopes of a specified
characteristic are deflected may be secured, if‘desired, so

that the diverted envelopes may be safely retained for

subsequent access only by authorized personnel.

1
t

.
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For further detail regarding a preferred embodiment
envelope sorting apparatus in accordance with the present
invention, reference is made to the detailed description which

follows, taken in conjunction with the following illustration.

BRIEF DESCRIPTION OF THE DRAWINGS

-
»

Figure 1 is an isometiic view illustrating an envelope
sorting apparatus in accordance with the present invention, in
operational association with a mail extraction desk.’

Figure 2 is én enlarged, elevational view of the

envelope sorting apparatus of Figure 1, with portions broken
X

away to show internal constuction detail, .

Figure 3 is a partial sectional view of the envelope
staging area of the apparatus illustrated in Figure 2, showing
the pick—~up arm in its extended position.

Figure 4 is an end elevational view of the envelope
sorting apparatus illgstrated in Figure 1, with portions broken
away to show internal construction detail. : .

Figure S5'is an elevational view s;milar~to that of
Figure 2, illustrating passage of an envelope from the sorting

apparatus to the mail extraction desk,

Figqure 6 is a partial sectional view of the region VI

shown in Figure 5, showing passage of an envelope through the
sensing'mechanism.

Figure 7 is an elevational view similar to that of
Figure 2, with portions broken away to illustrate deflection of

an envelope of prescribed characteristics into a secured area.

In the several views provided, like reference numerals

doenote similar structure.

0169145
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DETALLED DESCRIPTION OF HE PREFERRED EMBODIMENT ~

Although specific forms of the invention have been
selected for illustration in the drawings, and the fo;lowing
description is drawn in specific terms for the purpose of
describing these forms of the invention, this description is
not intended to limit the scope of the invention which is
defined in the appended claims. -

Figﬁre 1 illuétrates an envelope sorting apparatus 1
in operational association with a ﬁail extraction desk 2. For
the purpdses of illusttation, the sorting apparatus 1 has been
sgown iﬁ use in combination with a “Rapiq Extraction Desk™ of
the tyvpe manufactured by tﬁe Opex Corporation of Cherry Hill,
Mew Jersey. Such a combination of operational elements has
been selected to facilitate description of the sorting
apparatus 1 of the present invention, hqwevef, it is to be
understood that the sortin§ apparatus 1 of the present
invention is also capable of use in connection with any of a
variety of mail extraction devices vwhich are currently
available. It will further be understood that a sorting

apparatus 1 in accordance wikth the present'invention'need nokt

be directly associated with a mail extraction device, but may

alternatively be used as a stand alone unit.

Before turning to a detailed description of the
envelope sorting apparatus 1, it will be noted that the sorting
apparatus 1 is positioned in alignment with and over the
initial staging area 3 of the mail extraction desk 2.
Accordingly, envelopes will be sequentially delivered to the

initial staging area 3 in accordance with opertion of the

IR

S I
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sorting apparatus 1, enabling a pre-sorting of envelopes
delivered to the mail extraction desk 2 as will be described
below.

From the staging area 3, an énvelope to be processed
is first severed along a lateral edge by an edge cutting device
4, whereupon the envelope is drawn along a linear path which

traverses the mail extraction desk 2 by means of an appropriate

.conveyor 5. Conveyor 5 first delivers a staged envelope past a

second edge cutting device 6, which severs the top edge of the
envelope to prepare the envelope for delivery to an-extraction
staging area 7. At extraction staging area 7, suction cups 8

appropriately engage the staged envelope, spreading apart the

’

1
sides of the envelope to reveal the contents. The contents are

then capable of being removed from the envelope and sorted as

desired, making use of the trays 9 and bins 10 associated with

the mail extraction desk 2. Thereafter, the envelope is
conveyed past a sensor 11 which assures that the envelope has
been emptied of all of its contents, whereupon the empty
envelope is-discarded at 12. 1In this manner,'enveIOpgs
delivered to the staging area 3 are sequéntially emptied of
their contents and disposed of in an orgaﬁized fashioﬁ. For
further detail regarding construction of a mail extraction desk
hiving the forgoing capablitiés, reference is made to the
subject matter of United States Patents Number'4,353,L97;
4,110,958; and 3,979,884, which is incorporated-by_referénce as
if fully set forth herein.

The sorting apparatus 1 is positioned on the mail
extraction desk 2 so that the discharge 13 of the sorting

i
apparatus 1 is in communication with the initial staging area 3

—
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of the mail extraction desk 2. A series of envelopes l4-to be
sorted, opened and emptied are then placed in the sorting
apparatus 1, as disting@ished from the mail extraction desk, for
sorting prior to opening and extraction. With reference to
Figure 2, it will be seen that a plurality of envelopes 14 are
capable of being placed within the bin 15 which forms upper
portions of the sorting apparatus 1, and that such envelopes 14
arerpreferably positioned in the bin 15 in a staggerea or ’
shingled fashion as illustrated; resting upon a pusher 16.
Pusher 16 operates in combination with edge stop 17 to retain
the series of énvelopes~l4 in desired ofientation. - The bin 15
ofﬁtﬁe sorting apparatus 1 is capable of ;éceiving envelopes of
different sizes and shapes. Accordingly, as will becpme
apparent from the description which f£ollows, the series of
envelopes 14 may be non-uniform in configuration provided the
mail extraction desk used is capable of processing non-uniform
envelopes. Otherwise, it will be neceésary to make sure that
the envelopes 14 are of uniform configuration to accommodaté the

- limitations of the mail extraction desk.

3 The mail sorting apparatus 1 genérally comprises a
housing 18 defined by a pair of sides 19 which, in combination
with the base 20 of the apparatus and a table 21 for receiving
the series of envelopes ;4 as pfeviously described, combine to
éevelop an enclosure 22 for receiving segregated envélopes as

5 will be described more fully below. In the embodiment
illustrated, the enclosure 22 is secured against unauthorized
entry by means of a rear door 23 which is provided with a
locking mechanism 24 (see Figure 5). Of course, in the event
that a secured enclosure 22 is not desired or necessary, a door

30 23 may be provided which does not incorporate a lock, or in the

alternative, the rear or sides of the apparatus may be left open.
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The table 21 which forms upper portions of the
enclosure 22 acts in combination with the sides 19 of the
sorting apparatus 1 to define the bin 15 which is used to
receive the series of envelopes 14 ‘as previously described.
The table 21 further incorporates a pair of driven chains 25
which, in association with pusher 16, serve to urge the series
of envelopes 14 toward the front of the sorting épparatus 1l so
as to urge a first envelope 26 in the series 14 aéa;hst th;
étoprl7 provided at the end of the table 21, thus readying _the
envelope 26 for subsequent operations as follows.

Positioned in forward portions of the sorting
apparatds 1l is an envelope pick;up mechanism 27. Pick-up
mlchanism 27 éenerally comprises an arm 28, one end of which is
provided with a suction cup 29, and the bther end of which is
pivoted for rotation about a pivot piﬁ 30 responsive'to a

connecting rod 31 which is operatively connected to a drive

mechanism 32. The arm 28 of the pick-up mechanism 27 also

serves as a means for applying vacuum to the suction cup 29,

via an appropriate vacuum hose. In its preferred embodiment,
the drive mechanism 32 is vacuum actuated so that the source of
vacuum which operates the drive mechanism 32 is élso availabie
to apply a vacuum at suctionAcup 29, therebyrfacilitating
operations.

Referring to Figures 2 and 3, it will be seen that

" suction cup 29 is capable of being extended through an aperture

33 in a facing plate 34 which forms part of the front of the
sorting apparatus 1, to address the series of envelopes 14.

Accordingly, upon appropriate signaling, operation of the drive

mechanism 32 is used to pivot the arm 28 about the pivot pin 30

to advance the suction cup 29 through the aperture 33 and into
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engagement with the first envelope 25 in the series of

envelopes 14 provided. Such movement is capable of adjustment
by means of the threaded connector 35 of the connecting rod

31. Upon engaging thé envelope 26, and applying a vacuum at
suction cup 29, the arm 28 is then retracted so as to withdraw
the suction cup 29 through the aperture 33, placing the
envelope 26 in contact with the facing plate 34, as illustrated
in phantom in Figure 3. In this manner, the envelo@e 26 .is
placed in proper positioning for sorting as follows. -

With reference to Figures 3 and 4, an envelope 26
brought into contact Qith facing plate 34 will drop through a
passagéway 36 develoéed between the end of the table 21 and the
Eacing plate 34 so as to enable the envelope 26 to address
means 37 for sensing the thickness of the envelope 56 {and its
contents). Sensing means 37 gererally comprises a series of
drive vheels 38 in operational association with a
roller/follower 39. .

In the embodiment illustrated, a plurality of drive
wheels 38 extend through a series of aperturgs 40 in the facing
plate 34 and arercommonly connected by a drive shaft.4i which
is journalled for rotation in fixed relation torthe facing
plate 34, and which is capable of selective rotation by motor
42 via drive belt 43. It will be notad that a series of five
drive wheels 38 have heen provided at spacesd intexrvals along
the drive shaft 41, preferably regularly spaced intervals, to
sense the thickness of the envelope 26 at various locations
along its length, and to accommodate envelopes of different
lengths. [t is to be understood that a greater or lesser
number of drive wheels 38 may be used, as desired.

Roller/followver 39 is preferably continuous and

cylindrical, extenting fully across the facing plate 34 and
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between a pair of follower arms 44. Roller/follower 39 is
preferably Jjournaled for rotation between follower arms 44 so
that passage ofran envelope 26 between the driven wheels 38 and
the roller/follower 39 will cause deflection of ghe follower
arms 44 in accordance with the thickness of the envelope 26,
and its contents. To this end, follower arms 44 are pivotally

associated with the sorting apparatus, at 43, so that

.deflection of the roller/follower 39 will cause the“follower

arms 44 to rotate against a spring and about the pi&ot 43, in
turn rotating a lever 46 which is connected to eithér of the
followey arms 44 and which is operatively associaﬁéd with a
microswitch 47 positioned so as to follow movement of the lever
46. 1In this manner, and with reference to Figure 6; an
envelope 26 passing between the driven wheels 38 and the
roller/follower 39 of the sorting apparatus 1 will cause
deflection of the lever 46 in accordance with the thickness of
the envelope 26 and its content. Such deflection is capable of
developing a change in sFate nf the microswitch'47, adjuétment
of this threshold parameter being achieved by adjusting the
location of the microswitch 47 with respect to the lever 46, as
desired.

In the event that the thickness of the envelope 26,
with its contents, is insufficient to cause a deflection in
roller/follower 39 which will cadse a change in state of the
microswitch 47, the envelope 26 will proceed déwhwardly in
Figure 5, passing the sensing means 37 and a guide member 48,
eventually contacting a deflector 49 which is positioned
beneath the guide member 48 and which is capable of guiding the
envelope 26 into the position 50 which is illustrated in

phantom in Figure 5. In the embodiment illustrated in the

-



U

30

A 0169145

drawings, the position 50 corrésponds to the initial staging
area 3 of the mail extraction desk 2, readying the envelope 26
for subeguent pfocessing by the mail extraction desk 2 as
previously described. Thus, envelopes having a thickness which
is less than a prescribed threshold value will be passed
through the sorting apparatus 1, for subsequent processing at

the mail extraction desk 2.

L 4

In the event that the envelope 26, togetﬁe;'with its
contents, is of a thickness which exceeds the selected
threshold value, deflection of the roller/ﬁollower7§9 (Figure
6) will.cause the follower arms 44 to rotate abou&.the pivot 43
é?ch that the lever 46 will cause the microswitch 47 to change
sﬁate. This change in state is used to signify the-need for
special handling of the envelope 26 being processed, as follow§3

The deflector 49 is pivoted for rotation'about its
base 51 in accordance with operation of a cohnecting rod 52
which connects upper portions 53 of the deflector 49 with the
end 54 of a lever mechanism 55, Levér mechanism 55 is
rotatable about a pivot 56 responsive to interaction between a
follower 57 associated with the lever mechgnism 55, and a cam
58. Cam 58 is rotatable in the direction of the arrow 59 by
means of a motor 60, and is’provided with arpair of detents 61
which are diametrically opposeé to .one another so as to
appropriatly time the cam 58. As illustrated in Figure 5, whHen
the follower 57 of the lever mechanism 55 rest within a detent
61 of the cam 58, the deflector 49 is positioned beneath the
guide member 48, to deliver envelopes to the initial staging
area 3 of the mail extraction desk 2 as previously described.
However, rotation of the cam 58 will cause the follower 57 of

the lever mechanism 55 to be drawn out of the detent 61, in
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turn urging the deflector 49 into a position beneath the facing

plate 34, as illustrated in Figure 7. Accordingly, rotation of

the cam 58 responsive to charges in state of the microswitch 47

will cause a corresponding change in state of the deflector 49
from the orientation illustrated in Figure 5 to the orientation
illustrated in Figure 7.

A second microswitch 62 is positioned opposite to the

o

follower 57 of the lever mechanism 55 so that the arm 63 of the

microswitch 62 will enter one of the detents 61 of the cam 58
as the follower 57 enters the other detent 61. Micioswitch 62
is used.to discontinue rotation of tﬁe cam 58 aftéf a period of
time which is sufficient to assure passage of the envelope 26
from between the series of driven wheelé 38 and ﬁhe‘
roller/follower 39, whereupon the deflector 49 is reset and the
sorting apparatus 1 is ready to process another envglope.
Accordingly, as a result of the cBange in state sensed
at microswitch 47, the envelope 26 passing between the driven
wheels 38 and the roller/follewer 39 of the sensing means 37 is
caused to enter the enclosure 22 of the mail sorting apparatus
1, rather than passing on to the initial staging area 3 of the
mail extraction desk 2. If desired, it is possible to mereiy
aliow segregated envelopes to collect within the enclosure 22
For subsequent ret:ieval as deéired. However, it is preferréd
that envelopes 26 segregated from‘the series of en&elopes 14
being sorted be received in the enclosure 22 in an organized

fashion. To this end, a table 64 is located within the

enclosure 22 near the base 20, which table 64 is provided with

a driven chain mechanism 65 similar to the driven chain
mechanism 25 associated with the table 21. However, as

distinguished frow the driven chain mechanism 25, the driven
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chain mechanism 65 proceeds from the front of the sorting
apparatus 1 to its rear. A stacker 66 is positioned over the
driven chain meéhanism 65 so that an envelope 26 passing
between the guide member 48 and the facing plate 34 will be
received on the angled face 67 of ;he stacker 66, béing
assisted in this positioning be a stop 68 formed at the end of
the table 64, By appropriately advancing (e.qg., reiponsivg to
microswitch 47) the driven chain mechanism 65 each time an
envelope is to be received on the stacker 66, a series of
staggered or shingled envelopes is developed within the
enclosure 22, for subsequent retrievél as appropriéte.

. Since the enQelopés received within the enclosure 22
will by and large be hidden from view, and as a securiky
measure, it is preferred that the sorting apparatus 1l be
provided with a counter which records the number oﬁienvelopes

which have been deflected from their normal path of travel and
into the enclosure 22, Such a counter may,rfor example, be
operated responsivé to microswitch 47. Further, it is

. preferred that appropriate means be provided for detecting when
the stacker 66 has reached the end of its travel, signifying a
need to remove contents from the enclosure 22, This may be
accomplished responsive to a selected number of_envelope
passings, as detected by m=ans of the counter in aséociation'
with microswitch 47, or by providing a microswitch or a
photocell arrangement at the end of the table 64 which is
opposite to the Stop 68, to signify the limit in travel of the

. stacker 65. Either sensing scheme may be used to activate a
warningwlight or buzzér td signify the need to empty the

‘enclosure 22 of its contents, if desired.
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It will therefore be seen that the sorting apparatus 1
serves well to satisfy each of the objectives previously set
forth. It will also be understood that the sorting apparatus 1
previously described is capable of variation without éepa:ting
from the spirit and scope of the present invention.

For example, the foregoing description discusses a
mail sorting apparatus 1 in operational association-with the
"Rapid Extraction Desk™ of the Opex Corporation.  However, it
ﬁill be understood that the sorting apparatus 1 of the present
invention is also capable of use in ¢ombination with any of a
number O0f mail extraction desks apart from the .embodiment
illustrated, such as that illustrated in U.S. Patent No.
4,139,977, for example, or in the alternative, as a stand alone
unit which is not associated with a mail extraction desk 2 of
any kind.

If used in combination with a mail extraction desk,
certain physical modificdtions will generally be required to
integrate the sorting apparatus 1 wikth the ma@l extraction desk
used. This may include modifications in overall size énd,
configuration. This may also include appropriate interfacing
with the operating mechanism of the mail éxtraction desk used.
For example, in connection with the mail extraction desk 2
iliustrated in tﬁe drawings, it is conceivable thét absent
appropriate regulation, an envelope could be discharged from
the sorting apparatus 1 before a previous envelope, staged at
3, is processed through the mail extraction desk 2. To prevent'
such an occurence, the sorting apparatus 1 is provided w;th a
photocell 69 (Figure 5) which is capable of being illuminated
by a lamp 70 1if the staging area 3 of the mail extraction desk
2 does not contain an envelope. This condition is used to

activate the drive mechanism 32 which operates the pick~up

-
.,

b
ol

i’



30

A¢ " 0169145

mechanism 27, initiating the piocessing of an envelope 2§ to be
sorted. Otherwise, operation of the pick-up mechanism 27 is
inhibited. This or ogher modifications may be reqguired when
interfacing the sorting apparatus 1 with different types of
mail extraction equipment. -

If used as a stand alone unit, appropriate means may
be provided to receive envelopes delivered to the position.SU
illustrated in Figure 5, such as a simple bin or 5a§;for
.receiving envelopes, or preferably, a stacking mechanism
similar to that illustrated in Figure 7 which is caéable of
receiviqg the envelopes in an orientéd,'shingled féshion.

. As indicated previously, thé enclosure 22 of a sorting
apparatus 1 used either in combination with a mail extraction
desk, or as a stand alone unit, may be provided with a locking
door 23 to provide a secured enclosure 22, or in the
alternative, may be provided with either an access door or a
simple opening, depending upon whether the envelopes collected

i .
in the enclosure 22 are to be accessable to anyone, or only to
specified operators. : .

In connection with the foregoing discussion, the
pafameter sensed in analyzing the series of envelopes lﬁ isihhe
thickness of the enveloées and their contents. This may be
used to isolate rel;ti&ely thin envelopes from relatively thick
envelopes, Or viée versa. Such a capability finds application
in connection with the segregation of envelopes which are
relativeiy thin, and which are therefore expected to COntaiﬁ
only a single invoiée and a single payment, for expedited
handling. Such a capability also finds application in
connection with £he segregation of relatively thick envelopes, .
which are expected to contain a processed or returned credit
card, and which should therefore only be accessable to

designated authorized persoannel.

e

.
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However, the sorting épparatus of the present
invention is not limi;ed to the sensing of envelope thickness
by means of a microswitch as previously described.
Alternatively, sensing of the thickness of the envelope may be
accomplished by other implements, such as a linear variable
differential transformer, for example. It is also possible to
sort envelopes by sensing the capacitance of the envelope, or
the opacity of the envelope, providing alternativé means for
determining the content of an envelope and for determining
which envelopes are to be separated from the ordinaiy course of
processing. .
. Although the sorting apparatus 1 of the present
invention has been described in connection with certain
specific applications, it will be understood that the sorting
apparatus of the present invention will f£ind applicability in a
variety of different applications. For example, apart from
sensingrrelatively thin envelopes containing a single invoice
and payment, or relatively thick envelopes containing a credit
card, the sorting apparatus may be used to test envelopes to
detefmine the number of documents in a return mailer, to
~signify which of two or more different courses of action are to
be taken. Return mailers con;aining eoins, tokens or similar
items may be szparated From the series of envelopes under test,.
is desired. 1In a related applicatiom,'envelopes containing
paper clips and staples may be separated out, since such
implements may not be compatible with the sorting process, or
the mail extraction process. In the event that the implement
involved is metallic, it will be understood that metal
detection sensors may be used to accomplish the sorting
function, agc distinguished from the thickness sensing means 37

previocusly described.

Tage?
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Lastly, although the foregoing description primarily
addresses means for sgnsing the content of an envelope hased
upon characteriétics of the materials which the envelope
contains, it is equally possible to achieve’sorting responsive
to markings or symbols provided on the outside of the envelope,
such as magnetic markings, bar codes, or the like. Of course,
in such case appropriate means for sensing such indicia w091d:
be substituted for the sensing means 37 described'above.

It will therefore be understood.that various changes
in the details, materials and arrangement of parts which have

been herein described and illustrated in order to’éxplain the

nature of this invention may be made by those skilled in the

v{ 1}
art within the principle and scope of the invention-as

expressed in the following claims.
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CLATIMS
What is claimed is:
1. An apparatus for sorting a series of envelopes

containing materials, in accordance with a desired
characteristic of said materials, said apparatus
comprising:

means for sequentially delivering said envelopes
to a staging area; '

sensor means operatively associated with said
staging area, foxr sensing envelopes containing materials

having said desired characteristic, and for providing a

signal when an envelope in said series contains materials.

having said desired characteristic;

means for delivering envelopes from said staging
area to an output of said apparatus; and

means for diverting envelopes containing matexials
having said desired characteristic from said output to a
holding area, responsive to said signal.

2. The apparatus of claim 1 wherein said envelopes
are mail containing envelopes.

3. The apparatus of claim 1 wherein said desired
characteristic is either the number of materials contained
in said envelope or the thickness of +the materials
contained in said envelope.

4. The apparatus of claim 1 wherein said deliver-
ing means comprises a conveyor for receiving said series
of envelopes in bulk, said series of envelopes being
preferably located on said conveyoxr in shingled fashion.

5. The apparatus of claim 4 wherein said deliver-
ing means further comprises a reciprocating arm capable of
picking up an envelope from said series of envelopes for
conveyance to said staging area and wherein, preferably,
said reciprocating arm engages said envelope by means of
vacuum. -

6. The apparatus of claim 5 wherein said arm is

reciprocated by means of vacuum, said vacuum being

5
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preferably applied to said reciprocating arm responsive to
sensor means for detecting when the apparatus is to sort
an envelope- in said series and wherein, preferably,said
detecting means is associated with +the output of said
apparatus.r .

7. The apparatus of claim 1 wherein said diverting
means 1is a reciprocating door, preferably positioned to
direct envelopes to said output, and is moved to a
position to direct envelopes to said holding area
responsive to said signal. .

8. The apparatus of claim 7 wherein said holding
area is an enclosure positioned adjacent to said staging
area.

9. The apparatus of claim 8 wherein said holding
area is located generally beneath said delivering means.

10. The apparatus of claim 8 whexrein said
enclosure is secured from entry by a lockable accessing
port.

11. The apparatus of claim 8 wherein said
enclosure includes means for stacking received envelopes
and wherein, preferably,said stackiné means is a shingling
conveyor.

12. The apparatus of claim 11 further comprising
means for sensing the number of envelopes stacked on said
shingling conveyor, and preferably too, means for
providing a signal when a selected number of envelopes are
stacked on said shingling conveyor. _

13. The apparatus of claim 1 wherein said desired
characteristic is envelope thickness.

14. The apparatus of claim 13 wherein said sensor
means comprises:

a first bearing surface for unyieldingly receiving
an envelope in said series and a second bearing surface
for yieldingly receiving said envelope, wherein said beax-
ing surfaces are initially facing one another so as to

receive said envelope therebetween; and
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switching means in operative association with said
second bearing surface. )

15. The apparatus of claim 14 wherein said first
bearing surface is a wheel journaled for rotation in fixed
relation to, and extending +through an aperture in, a
facing plate associated with said apparatus, and said
facing plate preferably forming part of said staging area,
sald apparatus preferably further comprising means foxr
rotating said wheel +to advance an envelope through said

Sensoxr means.

16. The apparatus of claim 15 having a plurality

of rotatable wheels extending through said facing plate at
spaced intervals.

17. The apparatus of claim 14 wherein said second
bearing surface 1is a roller positioned adjacent to said
first bearing surface, and adapted for movement with
respect to said first bearing surface by means of a
pivoted connecting arm and wherein, preferably, said
switching means is associated with said connecting arm.

18. An apparatus for opening and extracting
materials from a series of envelopes sorted in accordance
with a desired characteristic, said apparatus comprising:

means for sequentially delivering said envelopes
to a staging area;

sensor means operatively associated with said
staging area, for identifying envelopes containing
materials having said desired characteristic, and for
providing a signal when an envelope 1in said series
contains materials having said desired characteristic;

means for delivering envelopes from said staging
area +to means for opening said envelopes, for subsequent
extraction of the materials contained in said envelopes;
and '

means for diverting envelopes containing materials
having said desired characteristic from said opening means

to a holding area, responsive to said signal.

5
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19. The apparatus of claim 18 wherein said staging
area is in direct communication with said opening and
extraction means and preferably wherein said delivering
means, said sensing means and said diverting means form an
integral part of said opening and extraction means.
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