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Pat ent Appl i cation EP- A- 582. 869 by FI NMECCANI CA S.p.A., for exanple,

relates to a sorting device for flat, rectangular itens, whereby a
supporting surface inclined to the horizontal supports a stack of

MAIL SORTING DEVICE

The present invention relates to a device for
sorting flat, rectangular items, in particular mail
itens.

Mail sorting machines for substanti#lly flat,
rectangular items (such as letters, énvelopes, folded
magazines and newspapers, etc;) are supplied by upstream
stages in the process, where the items are generally
arranged in disorderly, substantially mixed stacks.

It is therefore difficult to automatically extract

(sort) the items from the

input device of a foll#t
conveyor belt).

For automat1ca11:~ﬂ
devices have been devised
from a stack and loading them on to a conveyof device
connected to a mail processing machine.

European Patent Application  EP-A-582.869 by
FINMECCANICA S.p.A., for example, relates to a sorting
device for flat, rectangular items, whereby a supporting

surface inclined to the horizontal supports a stack of
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-2- mail itens pushed by a slide towards a stop device |ocated al ong the
top front edge of the supporting surface. The sorting device conprises a
gripping head novabl e three-di'mensionally in space, and which provides for
rél easably engaging the front surface of an2item contacting the stop
device, withdrawing the itemfromthe stack, and releasing it on to a
caenveyor device, e.g. a conveyor belt. In view of the considerable size and
- wei ght of the stack processed by the above sorting device, nmanual |oading
of the stack i @W\A&F@“@ndpﬂéaeﬂr ekY a 3j06d iden| tewardgs f gr tstopardevice
difficulty iﬂ encountered in autonatlcall nDV|ng it along the

i nclined suppo fdang | theg &ﬁpobfﬁef‘tof 498 pPEscHhe| rﬁ)‘li?ﬁ‘?’éﬁ“ﬁ"é

i mprove the sorthg‘deV|ce descri bed above. According to the present
i nventi on, € oprovided a mail sorting device conprising:

The sorting device comprises a gripping head
movéble three-diﬁensionally in space, and which provides
for releasably engaging the front surface of an item
contacting the stop device, withdrawing the item from
the sﬁack, and releasing it on to a conveyor device,
e.g. a conveyor belt.

In view of the considerable size and weight of the
stack processed by the above sorting device, manual
loading of the stack is awkward and requires a good deal
of effort, and difficulty is . encountered in
automatically moving it along the inclined supporting

' surface.

It is. an object of the present invention to
improve the sorting device deseribed above.

According to the present invention, there is
provided a mail sorting device comprising: |

~ a supporting surface for supporting a number of
flat mail items,

said supporting surface presenting an end edge
connected to stop means;

- a grip-and-carry device facing said end edge and
presenting at least one gripping head movable to and
from said supporting surface,

said gripping head withdrawing a mail item from

said supporting surface, and feeding it to a conveyor



- a supporting surface for supporting a nunber of flat mail itens, said
supporting surface presenting an-end edge connected to stop neans; - a
grip-and-carry device facing said end edge and presenting at |east one

gri ppi ng head novable to and from said suppdrt4+ng surface, said gripping
head withdrawing a mail itemfrom said supporting surface, and feeding it
tq a conveyor -3- device; and - conveyor neans for feeding said mai
itenms towards said stop nmeans; characterized in that said conveyor neans
conprise a nunbéPVéFepu§%“%urfaces spaced al ong sai d supporting surface and

noved towards said stop neans by drive nmeans; said.mail itens belng q{ogped
into stacks (STK) mterp&?@ﬁfe@f we B8RS o £OKt §&Ie611[5‘|93hs§&tdfa(’,‘@§ Aitem
preferred, no% |n1t|n% odlnent of the

. owards stop means;

characterized in that said conveyor means comprise
a number of push surfaces spaced along said supporting
surface and moved towards said stop means by drive
means;

said mail items being grouped into stacks (STK)
interposed between adjacent said push surfaces.

A preferred, non-limiting embodiment of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:

Figure 1 shows a simplified view in perspective of
a mail sorting device in accordance with the teachings
of the present invention;

Figure 2 shows a partial longitudinal section of
the Figure 1 device;

Figure 3 shows a larger-scale.ﬁop plan view of a
first detail of the Figure 1 device;

Figure 4 shows a side view of the Figure 3 detail;

Figure 5 shows a section of the Figure 3 detail
along line V-V in Figure 3;

Figure 6 shows a sgction of the Figure 3 detail
along line VI-VI in Figure 3;

Figure 7 shows a larger-scale top plan view of a
second detail of the Figure 1 device;

Figure 8 shows a side view of the Figure 7 detail.

Number 1 in Figure 1 indicates a sorting device



present invention will be described by way of exanple with reference to the
acconpanyi ng drawi ngs, in which: Figure 1 shows a sinplified viewin
perspective of a mail sorting device in accordance with the teachings of

t he“present invention; Figure 2 shows a part4at |ongitudinal section of the
Figure 1 device; Figure 3 shows a larger-scale top plan view of a first
detail of the Figure 1 device; Figure 4 shows a side view of the Figure 3
detail; Figure 5 shows a section of the Figure 3 detail along line V-V in
Figure 3; Figur &9 JRMARIWLAR | bhems 1 hellr PRFEIGUIRF af lak), oxeatangupany
in Figure 3; Figure 7 shows a |larger-scale to | an view of a secqnd .detai
of the Figure 1 ce}tﬁpﬁurésgcghoﬁ alﬁt&,ﬁp‘?ﬁprew SRVe hePes gur POLYINENS .
Nunber 1 in Figure 1 deicat S orting device -4- for recta@gylar
items 7, in par t{"@RREY 1 P&t PB@F ngBf@pzines and newspapers, ckets,

etc.).

Mail items 7 conveniently present a length of
200~-380 miliimeters, a width of 100-280 millimeters, a
maximum thickness of 25 millimeters, and a maximum
weight of 2 kilograms.

Device 1  is mounted on a bed (not showﬁ)
comprising a flat, horizontal base 10 (shown
schematically in Figure 1) supporting a rectangular
surface 14 inclined roughly 10° in relation to base 10.

Surface 14 supports mail items 7, each of which is
arranged with its straight bottom edge 17 (Figures 1 and
2) contacting surface 14. Surface 14 presénts a straight
front end edge 20, in front of which is positioned a
stop element 25 comprising an elongated rectangular
plate perpehdicular to surface 14, and présenting a
central portion hinged to a pin 26 defining an axis
perpendicular to edge 20. Plate 25 presents an elastic
device (not shown) for enabling it to rotate about pin
26.

Plate 25 is connected to a first and second sensor
(e.g. microswitch)‘27a, 27b located at opposite ends of
edge 20, and which are activated by opposite portions of
plate 25 to determine the impact of 1left or right
portions 17a, 17b of edge 17 on plate 25; and plate 25

is rotatable angularly about axis 26 between a stable



mail itens (such as letters, envelopes, polythene wapped or banded
magazi nes and newspapers, packets, etc.). Miil itenms 7 conveniently present
a length of 200-380 mllineters, a width of 100-280 mllinmeters, a nmaxi num
t-hi €kness of 25 millinmeters, and a maxi mum vigight of 2 kilograns. Device 1
I's mounted on a bed (not shown) conprising a flat, hori zont al base
10, (shown schematically in Figure 1) supporting a rectangul ar surface 14
inclined roughly Jerr] in relation to base 10. Surface 14 supports nail
items 7, each ofidie @Psition HMALiR thtiis RIFal el BO:eddred@e BNA two

(Figures 1 and 2) contacti ng syrface 14. Surface 14 presents, a straj ght
front end edge 2AFTHVa%iNsht PEELRAPRR | NPbsSho¥mdd Wherepnel BhefChiyates

b esenti ng a coltiart ST (O RURIH SUROR 510 S ning an axi o o

porPendL SU o 19, S0 el 52 e B RS SRR Sopd T

and second SensQonfefy &3l Ce¥oM ballks?’8r B LCH LU AHa ORRIST Il
parallel to the longer édges of surface 14, from end
edge 20 to the opposite end edge 33, and presenting an
upper straight portion coplanar with surface 14. Pairs
of belts 32, 32’ are parallel to each other, are moved
independently in relation to surface 14 and at
adjustable speed towards edge 20 by respective
(reversible) actuators 36, 37, and provide for engaging
respective left and right portions 17a, 17b of bottom
edge 17 of items 7 as described later on.

Surface 14 also presents a central toothed belt 38
between' and parallel to pairs of belts 32, 32/,
substantially coplanar to surface 14, and driven by an
aétuator, e.g. d.c. motor, 39 (Figure 5).

Sorting 'device 1 also presents a mail feeding
device 40 comprising a guide device 41 extending along
one of thé longer straight edges of surface 14 and
supporting a number of (e.g. ten) push surfaces 42
parallel to one anot.her, substantially perpendicular to
surface 14, and substantially egqually spaced along
surface 14 by distance D (rough.ly 70 millimeters).

With a bottom portion engaging toothed belt 38,
push surfaces 42 travel along surface 14 from a back

stop BK of device 41, close to edge 33, to a front stop
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edge 20, and which are activated by opposite portions of plate 25 to
determ ne the inpact of left or right portions 17a, 17b of edge 17 on plate
25; and plate 25 is rotatable angularly about axis 26 between a stable
-5-7idle position wherein it is parallel toédge 20, and two activating
positions (not shown) wherein it activates the first or second sensor 27a,
27p. Surface 14 also presents a conveyor assenbly 30 conprising two pairs
of belts 32 and 32' extending paraIIeI to the | onger edges of surface
14, fromend edfR 26 88Vige ddpoSkaset® &fge 2. and presenting an upper

h I f b I
oaral ?gf E’Srééﬁﬂ S?EF “q?&%ré egﬁtpa%aﬁ’ <aeh Rish s ShrFage La ifce
14 t t d
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Surface 14 al so presents
stop BK, each push surface 42 is moved towards surface

14 to engage toothed belt 38 (as described later on),
and again travels towards front stop FR.

A detailed description of guide device 41 will now
be given with special reference to Figures 1, 3 and 6.

Guide device 41 comprises a straight,
square-section bar 43 extending parallel to one of the
longer edges of surface 14, and fitted to the vertical
wall 44a of a bracket 44 extending from a vertical side
45 of the bed (not shown).

More specifically, bar 43 presents a first
rectangular face 43a fitted to bracket 44 by screws 46;
a second face 43b opposite first face 43a and facing
surface 14; a third face 43c facing base 10; and a
fourth face 43d opposite third face 43c and facing
upwards.

Second face 43b is fitted stably with a straight
guide 47 comprising a rectangular metal section
extending along the full length of bar 43 and presenting
a longitudinal, substantially hexagonal-section groove
48. -

Fourth face 43d is fitted stably with a straight
guide 49 comprising a rectangular metal section.

extending along the full length of bar 43 and presenting



between and parallel to pairs of belts 32, 32', substantially
coplanar to surface 14, and driven by an actuator, e.g. d.c. notor, 39
(Figure 5). Sorting device 1 also presents a mail feeding device 40
conprising a guide device 41 extendi ng along one of the |onger straight
edges of surface 14 and supporting a nunber of (e.g. ten) push surfaces 42
parallel to one another, substantially perpendicular to surface 14, and
substantially equally spaced :al ong surface_14 by distance D (roughly 70
mllimeters). \WtHOR For t BBRSEARRARALYt JFRIPIR] TS8BLipNsIIERR Y ices
42 travel alonggfurface 14 froma back stop BK of device 41, close to edge
33, to a front op -6- FR of device 41, close to edge 20. On reaching
front stop FR, each push surface: eased, from surf

ce 4
described | ater ony B $250 B8y chabaAR PEEBREK s BB SAA P L6 FHERREA ng
back stop BK. ach, RUShostifiace 42 Lo MRYE]uLRMRE IR TAGE 4 bR RS

t oot hed belt 3 as descri er=on);
and rear stop FR, BK respectively.

Each end pin 5l1a, 51b supports a respective rotary
assembly 52a, 52b locéted respectively at the front and
rear stop FR, BK of guide device 41.

| As rotary assemblies 52a, 52b are structurally
identical, the parts'composing or cooperating with them
will be indicated, for the sake of simplicity, without
the a or b in the following description. '

Each rotary assembly 52a, 52b comprises a
straight, square-section bar portion 53 of the same
width as bar 43 and presenting a longitudinal through
hole engaged in angularly movable manner by pin 5la,
51b.

Straight bar portion 53 presents four rectangular
lateral surfaces fitted with respective straight guides
54, each comprising a metal section with the same cross
section as sections 47, 49, and the same length as bar

| portion 53. J

Each straight bar portion 53 presents a first end
portion facing the free end of bar 43; aﬁd a*éecond end
portion stably connected to a toothed pulley 58
presenting a central hole 59 coaxial with and engaged by
pin 51a, 51b.

Each rotary assembly 52a, 52b also comprises a



and again travels towards front stop FR A detailed description of guide
device 41 wll now be given with special reference to Figures 1, 3 and 6.
CGui de devi ce 41 conpri ses a strai ght, square-section bar 43
extending parallel to one of the |onger edg@s-of surface 14, and fitted to
the vertical wall 44a of a bracket 44 extending froma vertical side 45 of
the bed (not shown). Morre specifically, bar 43 presents a first
rectangul ar face, 43a fitted to bracket 44 by screws, 46; a second face 43b

opposite first 4i#le Body 200 FaaxiglsWithc®iu51a.: ikl and stakly afikgease

10; and a fourth face_43d oppgsite third face 43c and faci ng upwards.
Second face 43059 spf“ﬁllteé’d P aR¥ FFTRVS &Y §REIYErIE3) 4?"%&51%"\%i fgomy

ectangular el ol 8h BACHl "HoRh AR, A0, Bl ERK 4B 02 pgtete
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presenting lateral surface coaxial with pin 51a, 51b and in which
are formed four truncated-cone-shaped dead holes 61
perpendicular to one another in relation to pin 51a,
51b.

As shown particularly in Figure 6, each toothed
pulley 58 is fitted with a toothed belt 62 driven by an
electroniqally controlled electric motor 63 fitted to
bracket 44.

The power supplied by motor 63 is thus transmitted
by belt 62 to toothed pulley 55 and hence to the whole
of rbtary assembly 52a, 52b which is movable angularly
about pin 51a, 51b.

Each rotary assembly 52a, 52b cooperates with a
locating assembly 64 (Figures 1, 3) for defining
'predetermined angular positions of assembly 52a, 52b in
relation to pin 51a, 51b. |

More specifically, each 1locating assembly 64
comprises a linear actuator 65 fitted to an end portion
(Figure 4) of side 45, and presenting a shaft 66
extending towards rotary assembly 52a, 52b.

Each shaft 66 is connected to a microswitch 67a
(Figure 4) for starting/stopping motor 63.

Shaft 66 is movable between an idle position

wherein a truncated-cone-shaped end portion 67 of shaft



-7 a longitudinal, substantially hexagonal - section groove 50. At each end,
bar 43 presents an axial hole engaged by an end pin 5l1a, 51b projecting
frombar 43 at front and rear stop FR, BK respectively. Each end pin 51a,

517 supports a respective rotary assenbl y-52a~ 52b | ocated respectively at

the front and rear stop FR, BK of guide device 41. As rotary assenblies
52a, 52b are structurally identical, the parts conposing or cooperating
with themw ||

in the fol | owi g6 de@Rgages o Bgad helar 6l addendisk QZ%QY il
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a, 51b.. Straig bar portion 53 presents four rectangul ar
éé ??t%éﬁkmkPa gépective strai‘ght guides 54, each conpri sing
a metal section with igetﬁgm%dfwx§%51tlon, mlcrosw1tch 67a is set to a

first state (e.g. is open) and motor 63 is idle; and in

_the activating position, microswitch '67a is set to a

second state (e.g. is closed) and motor 63 is running.

To operate motor 63, actuator 65 is activated to
withdraw end portion 67 from dead hole 61 and so set
microswitch 67a to the second state to activate motor 63
and rotate assembly 52a, 52b. |

As assembly 52a, 52b rotates, end portion 67
slides along the cylindrical 1lateral surface of disk
body 60 until it engages another dead hole 61, which
engagement axially shifts shaft 66 to open microswitch
67a and stop motor 63.

By virtue of locating assembly 64, rotary assembly
52a, 52b is thus rotated 90° by motor 63.

As shown particularly in PFigure 6, each push
surface 42 is substantially rectangular, and comprises a
flexible rectangular sheet 68 of flexible, transparent

material (e.g. polycarbonate), and a connecting device

. 71 extending from a shorter edge of sheet 68 and

connected to guide device 41.

- Rectangular sheet 68 presents a substantially

straight 1longer edge from which extends an integral

trapezoidal appendix 68a, the function of which is

described latér on.



section as sections 47, 49, and the sane |length as bar portion 53. Each
straight bar portion 53 presents a first end portion facing the free end of
bar 43; and a second end portion stably connected to a toothed pulley 58
preSenting a central hole 59 coaxial wth-ak ®ngaged by pin 5la, 51b. Each
rotary assenbly 52a, 52b al so conprises a -8- di sk body 60 coaxial wth
pin 5la, 51b and stably fitted to pulley 58 by screws 60a (Figure 3)

extending fromdisk body 60 to bardforlion 53. Disk bogdy 60 is larger in
di aneter than pul | ey SEMMEREMEsefQViFey| i Alri cEPPPRLERE s@r f ad@RIRY al

ith pin 51a, 51b gnd in which e formed_four truncated-cone-shaped dead
ﬁglespgl per pendi Qﬂéq Qiﬂgﬁﬁ%tﬂi?é?ng?eFépﬂ&? [ﬁ?\%ﬁ%ﬁt5fﬁg A% 1y wn

AUl ATy I e BARD IR 6 B ok bl R FEAREY,
' inside groove 48, 50 of guide 47, 49.

Sheet 68 comprises a rectangular end wing 68b
(Figure 6) presenting a circular upper through hole 69c
engaged by a pin 56 for connection to plate 72, and an
elongated lower hole 69d sloping a few degrees in
relation to the longer edges of sheet 68, and which is
engaged by a pin 57 fitted to plate 72 to permit sheet
68 to rotate a few degrees about pin 56 which is
parallel to guides 47, 49.

As explained.in more detail'later.on; each push
surface 42 1is movable towards front stop FR with
prismatic body 73 sliding along guide 47, with the
bottom edge of sheet 68 on surface 14, and with
trapezoidal appendix 68a engaging toothed belt 38.

Each push surface 42 is also movable.towards-back
stop BK with prismatic body 73 sliding along guide 49,
and with sheet 68 positioned vertically and ;otated 90°
in relation to the forward-moving position.

Connecting device 71 presents a first connecting
element 74 comprising a flat rectangular metal appendix
extending from plate 72 and parallel to prismatic body
73. |

Connecting device 71 also presents a second
connecting element 77 comprising a metal appendix

extending from plate 72 and substantially perpendicular



-

hracket 44. The power supplied by nmotor 63 is thus transmtted by belt 62
to toothed pulley 58 and hence to the whole of rotary assenbly 52a, 52b
whi ch is novabl e angul arly about pin 5la, 51b. Each rotary assenbly 52a,
52b" cooperates with a locating assenbly 641@Figures 1, 3) for defining
predet erm ned angul ar positions of assenbly 52a, 52b in relation to pin
51a, 51b. More specifically, each |ocating assenbly 64 conprises a |linear
actuator 65 fitted to an end portion (Figure 4) of side 45 and presenting
a shaft 66 exteﬁﬁlﬂﬁepﬁﬁﬁraé rotary assenbly 52a, 52b. Each shaft 66 |s

connected to a n1cros tch 67a.(Figure 4) for tlng/sto I ng not qr,
Shaft 66 is novable b Bwe &P ﬁl GCfe Posi 5ﬁ\Mﬂ§£§ £&r' ", iret

61 di sk body BORCERAAnBLEPPTR: 4o SpeBsReos A RoTEidneEs e ©

det ached 3, 5) presenting a stra;ght.upper portion 78a extending
parallel to guide device 41, close to guide 47, and
between two end pulleys 78p.

More specifically, pulleys 78p are fitted to a
vertical side 78b in turn fitted to base 10 and parallel
to side 45; and pin?chain 78 is moved from back stop BK
to front stop FR by electric motor 39 (Figure 5) fitted
to base 10. |

Via a transmission (not shown), electric motor 39
also drives toothed belt 38, so that toothed belt 38 and
pin-chain 78 travel at the same speed in the same
direction.

As described in more detail later on, second
connecting element 77 engages a pin-chain 79 (Figures 6,
3, 4) presenting a straight upper portion 79a extending
parallel to guide device 41 on the opposite side of
guide 47 to portion 78a, and between two end pulleys 79p
fitted to side 45; and pin-chain 79 is moved from front
stop FR to back stop BK by an electric motor 79d (Figure
4) fitted to side 45.

Device 1 also comprises a grip-and-carry assembly
70 located in front of straight edge 20 of surface 14,
and which provides for gripping and removing items 7 off
surface 14, and unloading them on to a conveyor belt

device 75 (Figure 2) housed in a rectangular channel 76
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f.rom di sk body 60. In the idle position, mcroswitch 67a is set to a first
state (e.g. is open) and notor 63 is idle; and in the activating position,
mcroswitch 67a is set to a second state (e.g. is closed) and notor 63 is
Funhi ng. To operate notor 63, actuator 65 il activated to withdraw end
portion 67 from dead hole 61 and so set mcroswitch 67a to the second state
tq activate notor 63 and rotate assenbly 52a, 52b. As assenbly 52a, 52b
rotates, end portlon Q7 slides along the cylindrical |ater surface of

di sk body 60 unfXtenAidghaRRWERR hats ol é’61a“‘3m|%‘|ﬁrgﬂ§agef‘rém and

axially shifts haft 6 to, open croswitch 67a and stop. notor 63. By
virtue of | ocat ﬁ& gg’g‘emdy%% gﬁary assenbly 52a, 52b is thus rotat ed

Lerr] by motor 63. A sh il AT ANAN A £ Bifules ©ACHNBUS UELAREYAZ

IS substantially rect ang ar rrprls e rec angtll ar s

SLVT Lgx;?l 2xt EaLdl ng from é;@ésﬁélr ?J:rr(ﬁ %L%%(g%? ‘et u?gglr%ctcée)@dn?%hgl%de
device 41. Rect Qaﬁﬂh\%&lwfﬂy)%fﬁﬁﬁéamétat‘ﬂébsbam:bﬂl' l¥o base 10, and
supporting, at thé top, a parallelogram device 81
comprising two parallel arms 82a, 82b. Arms 82a, 82b
present respective. first ends hinged to a C-shaped
element 83; and respective second ends hinged to the
ends of a straight cross member 84 presenting two
suction cups 85, each with an axially-deformabie bellows
type end portion 86, and each connected by a hose 87
(Figure 7) to a. vacuum~forming suction device (not
shown) .
| A first arm'. 82a of device 81 presents a
lonéitudihal slot 88 engaged by a pin 8§ on the end of a
triaﬁgular appendix 90 fitted to a pulley 91; and pulley
91 presents an axis inclined 10° to the horizontal, and
is driven by an actuator 92 (Figure 2), e.g. a
low-inertia d.c. motor (shown schematically) connected
to an angular position sensor (ENCODER) not shown.
Actuator 92 driving pulley 91 thus moves
parallelogram device 81 in a plane incliﬁed 10° to the
horizontal. C-shaped element 83 is hinged to a pin 94
fitted to the end of a triangular appendix 95 exténding
radially from a vertical pulley 96 fitted to structure
80; and arm 82b pj:'esents a central elongated -

longitudinal slot 97 engaged in sliding manner by a pin
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straight | onger edge fromwhich extends an integral trapezoidal appendix
68a, the function of which is described | ater on. - 10 - Connecting

- devi ce 71 conpri ses a roughly rectangul ar netal plate 72 connected
to Sheet 68; and a prismatic body 73 extendBng fromplate 72 and housabl e

I nsi de groove 48, 50 of guide 47, 49. Sheet 68 conprises a rectangul ar end
wing 68b (Figure 6) presenting a circul ar upper .through hole 69c engaged by
a pin 56 for connection to plate d an el ongat.ed | ower hol e 69d

72,
sloping a few d2§r L4569 k9 afPoRRRENGX | BAgEX Dfrajerilygfrom a
whi ch | d ' 7.fitted t | ate 72t It sheet 68 t
fotate a fow dogpiie? pof, Ffrkent R rlrlrupe 8ot o Pro gui dos 47, 40 As
| ai ned i det gj t , h, N Y
Conards front  otop Phited dhopde T IS WA B18REral Ll HITHY Soe,

47, with the boptq Sogfectla BYCY bEPr 391 B (BGf1ey*os MfHa Wd Na
lower pulley 102 fitted to the horizontal output shaft
103 of an angular transmission 104 (shown by the dotted
line) input connected to motor 92.

Transmission 104 also presents a vertical output
shaft 105 fitted with pulley 91.

Each arm 82a, 82b of device 81is thus movable
reciprocatingly in crank and slotted link manner in a
respective vertical plane and in a direction
substantially perpendicular to edge 20 by actuator 92
driving pulleys 96, 100.

Consequently, by virtue of the crank and slotted
link movement of arms 82a, 82b in parallel vertical
planes, combined with the movement of parallelogranm
device 81 in a plane (not shown) inclined 10° to the
horizontal, suction cups 85 are movable in space along a
three-dimensional trajectory.

Conveyor belt device 75 is assisted by a number of
auxiliary ' pinch roller devices 180 (shown
schematically), each of which comprises a pair of
parallel drive rollers 182a, 182b (Figure 2) with their
respective axes 183a, 183b positioned vertically, and
the cylindrical outer surfaces of which are covered with
elastic méterial. Each roller 182a is fitted to the end

of an elastic supporfing-device (not shown) for pushing



trapezoi dal appendi x 68a engagi ng toot hed belt 38. Each push surface 42 is
al so novabl e towards back stop BK with prismatic body 73 sliding al ong
guide 49, and with sheet 68 positioned vertically and rotated [err] in

rel &tion to the forward-noving position. Tothetting device 71 presents a
first connecting el enent 74 conprising a flat rectangul ar netal appendix
extending fromplate 72 and parallel to prismatic body 73. Connecting

dovice, 11 21 30 BRITRH S S SEME-GEPETLRPLBUTRY o IR

(Pt or™, 14 oSBT g (e "G B [t connecti g

e orbn T oo o0 DRETIE, gt (he i cLASmI Y, (BT

to a respective sensors, e.g. photocells, 190 fitted to and
spaced along channel 76, and each of which provides for
detecting a mail item 7 in channel 76, and accordingly
closing respective PiQCh roller device 180.

Deﬁice 1 also presents an optical sensor (not
‘'shown) comprising a photoemitter device (e.g. a LED) and
a photodetecting device (e.qg. a phototransistor)
defining én optical path 200 (Figure 2) through which
extends a gripping plane (P) substantially perpendicula;
to surface 14.

Device 1 is connected to an electronic control
unit 410 (Figure 2) comprising a central microprocessor
unit'éiigﬁﬁﬁ an electronic power circuit 412.

Unit 410 is supplied over respective lines (not
shown) with the signals from the optical sensor, sensors
27a, 27b, and the encoder connected to motor 92.

Unit 410 is also connected over respective control
lines (not shown) to actuator 39 of belt 38 and
pin-chain 78, to actuators 36, 37 of belts 32, 32/, and
to electric motors 92, 63, 79d respectively driving
grip-and-carry assembly 70, rotary assemblies 52a, 52b,
and pin-chain 79.

Unit 410 controls the suction device (not shown)
for activating and deactivating suction cups 85.

Unit 410 also cooperates with an optical sensor



vertical side 78b in turn fitted to base 10 and parallel to side 45; and
pin-chain 78 is noved fromback stop BK to front stop FR by el ectric notor
39 (Figure 5) fitted to base 10. Via a transm ssion (not shown), electric
not br 39 al so drives toothed belt 38, so the® toothed belt 38 and pin-chain
78 travel at the sane speed in the sane direction. As described in nore
detail later on, second connecting elenent 77 engages a pin-chain 79

bar al 1 of to gui #5%hev SBWES or? | heoBRpBR: PRELY HeCBRPiFaBsa7 o o BHSRASHHL
792, and betveen iAol |45 ioha o BReabeeRkIe St A SR
(FLaure 4 ") X il o480 sl 211 Gnbch TR0 5365 el A0, Tk,
Prom on- o' SobSBITH MFLGRERA Uk COF - S, SUELD Subuntp s bt
channel 76 edge 30, and perpendicular to edge 20.

Optical path H inte;sects all the transparent push
surfaces 42 on surface 14.

Interfuption of optical path H indicates that at
least one mail item 7 is located on surface 14, in which
case device 1 is started. Conversely, an uninterrupted
optical path H indicates no mail items 7 on surface 14,
in which case device 1 is stopped.

In actual use, mail items 7 are loaded by the
operator between adjacent push surfaces 42, so that a
small stack STK (maximum  thickness roughly 70
millimeters) of mail items is formed in the space
between each two adjacent sheets 68, and a number of
stacks STK separated by push surfaces 42 are loaded on
to surface 14.

Items 7 normally lie in nonparallel planes and
form disorderly stacks; and the planes of items 7 are
inclined in relation to the gripping plane P through
optical path 200.

When optical path H is interrupted, device 1 is
started to sort stacks STK; electronic unit 410 starts
motor 39; and push surfaces 42 together with stacks STK
of items 7 are moved towards straight front edge 20.

Each push surface 42 is moved along guide device
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- 12 - extending between assenbly 70 and surface 14, and beneath end edge
20. As shown particularly in Figures 7 and 8, assenbly 70 conprises a
vertical supporting structure 80 (shown schematically) fitted at the bottom
10 ‘base 10, and supporting, at the top, a parallel ogram device 81
conprising two parallel arns 82a, 82b. Arns 82a, 82b present respective
first ends hinged to a C shaped el enent 83; and respective second ends
hinged to the ends of a strai ght cross nmenber 84 presenting two suction
cups 85, each w#1 hb¥npdn-ghainidthrengreing f vt t gpaneatipeor &lemesd; %hd
each connected by, a hose 87 (Figure 7) to a vacuumform ng suction devjce
(not shown). A (Figure £)m 8nd hy tgerhed kplt pB8scengagingoRpPRIRAHA

sl ot 88 engaged in 89,0on the end, of a trlan ul ar appendi x 90 fltted
to a pulley 91;8 Sa% gFPeWéi‘“BFéEeHPQISﬁ axielid T‘FnéBngFr pugde B

hori zont al and is drj n

, b t uat F rti
d.c. notor (shown schtﬁﬁ?ﬁcilF?? 3Bﬁﬁeﬁﬁganﬁg aﬁngnﬁﬂ%chﬁoéﬁ:Qﬁgi%qéﬁ e
(ENCODER)  not Sg' S om edge 17 of the first item 7 in the stack STK

closest to end edge 20 contacts a portion of stop
element 25 which activates microswitch 27a or 27b. At
this point, electronic unit 410 accordingly activates
belt pair 32 or 32/ to move ~ e.g. by a predetermined
amount - the item 7 closest to edge 20, in such a manner
as to deﬁach the portion of béttom edge 17 that
activated microswitch 27a, 27b, and so rotate.items 7
about their barycentric axis and reposition them in
relation to gripping plane P; which positioning
operations are repeated until item 7 is positioned with
bottom edge 17 parallel to edge 20.

| Electronic unit 410 then Qaits until the top edge
of item 7 intercepts optical path 200 and simultaneously
item 7 activates microswitches 27a and 27b, thus
indicating that item 7 is positioned coplanar with
gripping plane P; at which point, electronic unit 410
generates a withdrawal signal to commence removal of
item 7 off surface 14.

Electronic unit 410 then starts motor 92 to grip
the item 7 positioned in gripping plane P; and suction
cups 85 move in space along a three-dimensional
trajectory and laterally towards gripping plane P to

engage and grip by suction the first item 7 in the



-

Actuator 92 driving pulley 91 thus noves parallel ogramdevice 81 in
a plane inclined [err] to the horizontal. C shaped elenent 83 is hinged to
a pin 94 fitted to the end of a triangular appendix 95 extending radially

ffroma vertical pulley 96 fitted to struetuve-80; - and arm 82b
presents a central el ongat ed | ongi tudi nal slot 97 engaged in sliding
manner by a-pin -13- 98 fitted to an appendi x 99 extending radially from

a pulley 100 fitted to structure 80. Pulley 100 is snaller in dianeter than

pul l ey 96, and §&aeknnadst @f bthe Bbpvel@ripping |R9sbbiand syck ioaepups

pulley 102 fitted to the horizontal output shaft_ 103 of, an angul ar .

transmi ssi on 108 (sIFQRTIRPS hem@BiR@d EPKe) 3 npHPidBnneld? edt o HHERFEHIN

Irans ssi on 104 ek R PLSEE Ba2aYSh 1 63) oUbPlh SRl 05 ddi Sutilea.

' orank and slgded Lk, RAAT It Ay SHRARIAY S0 LY 1UGRlss RRBR°, £0°
to separate it from stack STK. The rapid acceleration to
which item 7 is subjected also provides for detaching it
from a second item 7 élinging to it.

At this point, suction cups 85 move item 7 away
from the stack, are accelerated towards conveyor belt
device 75, and release item 7 when its lateral speed is
paréllel to the traveling direction of and close to.the
speed of conveyor device 75; the released item 7 travels
along a parabolic trajectory, which terminates upon its
straight edge 17 coming to rest on conveyor device 75;
and conveyor device 75 carries item 7 away from
grip-and-carry assembly 70 to enable the next withdrawal
cycle.

The above operations are repeated for all the mail
items in stack STK; and, during sorting, rotary assembly
52a presents a guide 54 aligned with guide 47.

| When the items in stack STK have almost all been
withdrawn, prismatic body 73 of the push surface 42
closest to edge 20 travels from guide 47 to a guide 54
aligned with guide 47, so that the push surface 42
closest to edge 20 moves from guide device 41 to rotary
assembly 52a.

The engagement of prismatic body 73 inside guide

54 is detected by a known sensor K fitted to side 45 and



substantially perpendi cular to edge 20 by actuator 92 driving pulleys 96,
100. Consequently, by virtue of the crank and slotted |ink novenent of arns
82a, 82b in parallel vertical planes, conbined with the novenent of

paral | el ogram device 81 in a plane (not shd&n) inclined 10 to the

hori zontal, suction cups 85 are novable in space along a three-dinensional
tr.ajectory. Conveyor belt device 75 is assisted by a nunber of auxiliary

pi nch rol | er . devi ces 180 (shown schematically), each of which
conprises a pai¥2@ingaratpreEY aFseBbAY| 58As 182a, 182b (Figure 2) with their
respective axes 183a, 183b positioned, vertically, and the cylindric¢al outer
surfaces of which aresEB§8FedeAFHP8Fé§FiceﬁﬁFﬁg?ﬁFP EYBAL ofREr YASh ;&

[itted Lo the oo ol an SRS ers IS R Sovbee 0ok ShomploLor pugbipe

€.9. a pneumatic eyl NdEbenb1§CB 22018t r IR thit o A&k 1 95EEY S0 DY
63 té rotate assembly 52a; and assembly 52a rotates 90°
to position guide 54 supporting prismatic body 73 in
line with straight guide 49.

90° rotation of assembly 52a also rotates push
surface 42 connected to it, which 1is detached from
surface 14 and toothed belt 38 and positioned with its
longitudinal axis upright.

The items in stack STK which have not yet been
sorted thus come to rest on those in the adjacent stack
STK. |

As the front push surface 42 is being rotated,
those on .surface 14 continue traveling along guide
device 41. |

When fully rotated, push surface 42 is thus
positioned substantially vertically, and second
connecting element 73 engages pin-chain 79 which feeds
push surface 42 towards back stop BK.

The movement of push surface 42 commences along
guide 54 and continues along guide 49 of guide device
41.

At the end of guide device 41, push surface 42
reaches rotary assembly 52b where the above operations
are repeated.

More specifically, push surface 42 continues



respective sensors, e.g. photocells, 190 fitted to and spaced al ong channel
76, and each of which provides for detecting a mail item7 in channel 76,
and accordingly closing respective pinch roller device 180. Device 1 also
presents an optical sensor (not shown) coenpPising a photoemtter device
(e.g. a LED) and a photodetecting devi ce (e.qg. a phototransistor)
defining an optical path 200 (Figure 2) through which extends a gripping

pl ane (P) substantjally gerpendicular to surface 14. Device 1 is connected
to an el ectroniROCHd rBNtihi Praspaticyhadwn) 7 okirYel figfEoReAige 49 to

m croprocessor unit,411 and_an el ectronic gomer circuigﬁ412. Unit 410 is

suppl i ed over resPREERyE4| PRI AHRRY ARRENPIY t F2PheSi GRAEs Pushin Hetace
optical sensor,, sensors 27a 279 and_the g coder %onnecged ol r 92.
Chi t 410" 1o al 4 CBNER: 08 B 08 SReYi FRcTaoREr BPERT RS SERBEINGARY o
e e ol eortt T bodhelE" A pheaRLIEL oS Sl e,
assenbly 70, T Bar¥s %ﬁ%éﬁg?zéh}éa%?n 28AsB 1 1t eh tH U fladt 4 ana
facing rotary dssembly 52D, and which supplies
electronic unit 410 with a signal indicating engagement
of push surface 42 with rotary assembly 52b.

Generation of the engagement signal, however, is
not followed immediately by rotation of assembly 52b, as
electronic unit 410 waits for the push surface on
surface 14 and closest to edge 33 to move a given
distance away from edge 33.

Electronic unit 410 then starts motor 63 to rotate
assembly 52b by 905 and position guide 54 supporting
prismatic body 73 in line with straight guide 47.

90° rotation of assembly 52b also rotates the push
surface 42 connected to it, which is positioned on
surface 14 at a given distance D from the push surface
closest to edge 33, and with its 1longitudinal axis
positioned horizontally, and portion 68a engaging
toothed belt 38.

Stop element 25 also provides for detecting the
absence of items 7 in the space between grip-and-carry
assembly 70 and the push surface 42 closest to edge 20.
The absence of items 7 may be determined, for example,
by non-activation of stop element 25 for a given time T,

in which case, a no-stack signal is generated, and



for.activating and deactivating suction cups 85. Unit 410 al so cooperates
with an optical sensor - 15 - 250 (Figure 2) conveniently conprising a
phot ocel | facing edge 20, and a reflector (not shown) |ocated close to edge
33;" which sensor 250 defines an optical pal® H extending from
grip-and-carry assenbly 70 to rear edge 30, and perpendicular to edge 20.
Optical path Hintersects all the transparent push surfaces 42 on surface

14. Interruption_of optical path Hindicates that at |east one mail item?7
is located on setfgBEORIC BAikhA4R é&ﬁ§%ﬁ§ﬁﬁu¥hﬁ|%P%ﬁ¢ﬂ?§xpu%%nﬁér§épﬁs an
uni nterrupted ogtlcaugp ath H.indicates no mail| iteps 7 on surface 14, in
whi ch case devi %t §YpLace nl%lct‘{]bﬁﬂus@hena jrstentem o/e ‘Fﬁﬁﬁéﬁtﬁy

t he operator bet djacent push surfaces 42, so that a small st ack
STK  (maxi mum*® ?ﬂ?Bg ég roughly 70 millimeters) of mail items is

formed in the space bgfugen eaph Luo Adi QSN SGPt £:8%e127de? BUNDELRL

- speed along guide 47 towards front stop FR than along
guide 49 towards back stop BK.

The device acdording to the present invention thus
provides for withdrawing mail items 7 from a number of
substantially disorderly stacks STK.

Device 1 also proVides for processing a number of
small stacks of ﬁail items; for simplifying manual
loading of device 1, as well as posiﬁioning of the mail
item for withdrawal, by virtue of belts 32, 32’ moving
an item forming part of a small stack STK. The reduced
thickness of the stacks (maximum 70 millimeters), and
the non-compacted arrangement of the mail items in thenm,
provide for reducing édhesion of the mail items, and so
preventing withdrawal of more than one item clinging to
each other (multiple withdrawal).

Being made of 1light, flexible material, push
surfaces 42 provide for troublefree 1loading of the
stacks on to device 1.

Moreover, being made of transparent material, push
surfaces 42 enable full visibility of the items in each
stack STK.

The sorting device according to the _invention
provides for processing a large number of itemé 7,

roughly 5000-7000 an hour.
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stacks STK separated by push surfaces 42 are | oaded on to surface 14. ltens
7 normally lie in nonparallel planes and formdisorderly stacks; and the
planes of itens 7 are inclined in relation to the gripping plane P through
optical path 200. Wen optical path His=-i @terrupted, device 1 is started
to sort stacks STK; electronic unit 410 starts nmotor 39; and push surfaces
42 together wth stacks STK of itens 7 are noved towards straight front
edge 20. Each push surface 42 is noved al ong gui de device -16-. 41 by

pi n-chai n 78 engagi ngc1ea51YcofiRaBgPRgMayekenimade (19 fthe $9rthpg device

t oot hed belt 38 engagi ng_appendix 68a, wth prismatjic bdies 73 slidin

i nsi de gui de 4P| %&%é’r%hﬁ%zt PREe Hotrstratedg herait e Wi EheRt: RRWeNSErom
edge 17 of tkma%irst item.7 inﬁ%he st ack ?T§ cl gsest to .end edge 20
contacts a por tAFELFLRY opr P FBR S58PGHPER “BE: PTESEN TIVERG ¥ 274 or

27b. At this point, electronic unit 410 accordingly activates



belt pair 32 or 32' to nove - e.g. by a predeterm ned anbunt - the item?7
cl osest to edge 20, in such a manner as to detach the—portion of -bottom-

edge 17 that activated microswitch 27a, 27b, and so fo It e about
their barycentric axis and reposition then22n-rel ati n“ﬂlﬁumu Bﬂ “!RI ane
P, which positioning operations are repeated until |i o/ ed
wi_ith bottom edge 17 parallel to edge 20. Electronic uni.it 410 then waits
until the top edge of item7 intercepts optical path 200 and si rmul t aneously
item 7 activates microsw tches 27a and 27922AI¥8s indicating that item?7 is

positioned coplanar with gripping plane P, at which point, electronic unit
410 generates a wthdrawal signal to comence renoval of item7 off surface

14. Electronic unit 4%ﬁdahen. tartﬁ.nntgé 92 to ﬂris the item 7 positioned
i ngripping plane P; sURET oROELPRI g5 Vbve FRMBPatE EFong a
t hr ee-di nensi onal traj_e_céor%/%éﬂﬁge_ragd%#coewa[ﬁl})gr el ngsn%;?&etfnéo a
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engage and grip by suction Item 7 1n
number of flat mail items (7),

said supporting surface (14) presenting an end
edge (20) connected to stop means (25);
| - a grip-and-carry device (70) facing said end
edge (20) and presenfing at least one gripping heaa“(SS)
movable to and from said supporting surface (14),

said gripping head (85) withdrawing a mail item
(7) from said supporting sdrface (14), and feeding it to
a.conveyor device (75); and

- conveyor nmeans for feeding said mail items
towards said siop méans (25);

characterized in that said conveyor means comprise
a number of push Surfaces (42) spaced along said
supporting surface (14) and moved towards  said stop
means (25) by drive means (39);

said mail items (7) being grouped into stacks
(STK) interposed between adjacent said push surfaces
(42). |

2) A dévice as claimed in cClaim 1, characterized
in that said conveyor means comprise:

- first guide and conveying means (47, 78) for
moving said push surfaces (42) towards a front stop
(FR) ;

- second guide and conveying means (49, 79) for
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- 17 - stack. As of the above gripping position, suction cups 85 __continue
noving for a while - a direction substantlally parallel to edge 20

and are then reversed and accel erated rapidly upwar ds mﬁmllml‘ﬂmm

as to separate it fromstack STK. The rapiP3aecel erat” 7 S
subj ected al so provides for detaching it froma second*item% &idgifg to
it. At this point, suction cups 85 nove item7 away fromthe stack, are
accel erat ed tovvards conveyor belt device 75, and release item7 when its

| ateral speed iBOYhRG $ai tB‘JfFlhes‘E‘?ﬁQ@?#?ng‘*é) reevasason kagkcisdep tEKhe

speed of conveyor device 75; the released item7 travels al ong arabol ic
trajectory, which terTi kst uSydtching r peghe e&iaéah 0GR HBA: 2FesPaid

conveyor device_75;, an conv r device 75 carries jtem7 away from -
grip-and-carry %’%%%%I Gy’g)nalﬁ tﬁ‘@"r?@kt R?m’ct‘ﬁd#eam&%rcyé’r‘éccel‘?%l‘é‘%l?e
operations are ed for al l, I n STK: and r| n
sorting, rot ary{ #r%ﬁll%%as éitsem1 a(sﬁzgnearm hsaﬂﬁid

%egft[‘ﬁe' Lﬁgﬁé @?a%# SEEnlaYEng ﬂi‘&%% (‘4'})e% ' £495348: s%réoﬂgité&&é}dy

and conveying means (49, 79); and

‘‘‘‘‘ - second switching means (52b) located at said
back stop (BK) and which provide for successively
transferring said push sﬁrfaces (42) from said second
guide and conveying means (49, 79) to said first guide
and conveying means (47, 78).

3) A device as claimed in Claim 2, characterized
in that said first guide and conveying means (47, 78)
comprise a fifst'straight guide (47) extending along one
side of said supporting surface (14); and a first linear
conveying device (78) engaging a first end portion (74)
of said push surface (42) to move seid push surface (42)
along said first guide (47);

said second guide and conveying means (49, 795
comprising a second straight guide (49) parallel to said
first guide (47); and'a second linear conveying device
(7%) engaging a second end portion (77) of said push
surface (42) to move éaid push surface (42) along said
second guide (49);.

each said push surface (42) presenting e elide
portion (73) sliding along said first straigﬁ;' guide‘
(47) and along said second straight guide (49).

4) A device as claimed in Claim 3, characterized



cl osest to edge 20 travels fromguide 47 to a guide 54 alrgﬁed—mn%h—QU|de

47, so that the push surface 42 closest to edge 20, levi ce
41 to rotary assenbly 52a. The engagement of pri smatJ?ﬂEiH Hﬂjg T“E gui de
54 is detected by a known sensor K fitted ta side 4 -'w10s - ci ng
rotary assenbly 52a. Sensor K supplies electronic unit 410 mnth a signal

I ndi cati ng engagenent of push surface 42 with rotary assenbly 52a;

el ectronic unit 410 activates notor 63 to rotate assenbly 52a; and assenbly
52a rotates [erip tbagosaidbnftxstestraighforauiste pf4zhaand ls@dﬁ 7e¢ondi ne
with straight guide 49. [err] rotation of assembly 52a also rotates push

surface 42 conngk¥agghp aui (ﬁ?lsaﬁét5&&&9@%?9n§u§$§éégﬁ$zﬁﬁpﬁﬁﬁﬁﬂ%d

belt 38 and positioned w E its longitudinal axis upright. The items in
stack STK whi chSPRREThof498f been sorted thus come to rest on those in the

adj acent stack said first straight guide (47) and said second

straight guide (49) being located on respective surfaces
(43b; 43d) perpendicular to each other.

5) A device as claimed in Claim 4, characterized
in that said first switching means (52a) and said seéond
switching means (52b) comprise first and second rotary
assemblies extending axially from the front and rear
ends of said straight elongated support (43);
| said first and second rotary assemblies (52a, 52b)
being movable angularly in relation to the axis (51a,
51b) of said straight elongated support (43) by first
and second actuating means (63);

said first and second rotary assemblies (52a, 52b)
comprising at least one straight guide portion (54);

said first andlsecond rotary assemblies (52a, 52b)
being movable between at least a first angular position
wherein said straight guide portion (54) is aligned with
and communicates with said first straight guide (47),
and a second angular. position wherein said straight
guide portion (54) is aligned with and communicates with
said second straight guide (49). |

6) A device as claimed in Claim 5, characterized
in that said first and second rotary assemblies (52a,
52b) comprise four straight guide po;tions (54) parallel

to one another and located on perpendicular faces of an



STK. As the front push surface 42 is being rotated, those on surface 14
continue traveling along guide device 41. Wen fully rotated, push surface

Bneci e pemrirened eubstancially verticel . MM

t owards back stop BK. The novenent of push surface 42 comtendes®al bng guide
54 and continues al ong ‘gui de 49 of guide device 41. At the end of guide

device 41, push surface 42 reaches rotary assenbly 52b where the above,

operations are SkprEated, MFIaRrRTsgsteion ybodish(83) f seaxdalomtithuesaid -
19 - aninglﬂniéﬁgrisnatic body 73 travels fromguide 49 to a guide 54 of
rotary assenbl 2% (3324 halPhush surface 42 noves from gui de device 41 to
rotary assenbly 52b. ;pe %pg%genrnt of prismati 73 insid% gQLPe

evice as cialme b%gy Claim ’
characterized in that said first and second actuating
means (63) provide for effecting 90° angular rdfations
of said rotary assemblies (52a, 52b).

8) A device as claimed in Claim 5, 6 or 7,
characterized in that it comprises synchronizing means
(60, 61, 65, 67, 67a) for aligning said guide portion
(54) with said first straight guide (47) or with said
second straight guide (49).

9) A device as claimed in Claim 8, characterized
in that said synchronizing means comprise:
| - a disk body (60) integral with said rotary
assembly (52a, 52b) and presenting dead holes (61)
angularly spaced at 90° to one another in relation to
said axis (5l1la, 51b) of said elongated support (43);

- a locating body (67) movable by third actuating
means (65) to and from said disk body (60) and between
an idle position wherein said 1o§ating body (67) engages
a said holé (61), and an activating position wherein
said locating body (67) is withdrawn from said hole
(61); and

- switch means (67a) connected to said third
actuating means (65), and presenting a first state in
said idle position and a second state in said activating
position;

said switch means (67a) cooperating with said
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54 is detected by a known sensor T fitted to side 45 and facing rotary
assenbl y 52b, and which supplies electronic unit 410 with a signal

i ndi cati ng engagenent of push surface 42 with rotary zllmﬂn\lml“mwm
Ceneration of the engagenent signal, howevgg,~is not f Lly

by rotation of assembly 52b, as electronic unit 410 wai'ts‘fol the Hush
surface on surface 14 and closest to edge 33 to nove a given distance
away from edge 33. Electronic unit 410 then starts notor 63 to rotate
assenbly 52b byf Dstinmangoseécond gotdatingsweanst (A3)prismatic body 73 in
line with straight guide 47. [err] rotation of assenbly 52b also rotates
the push surface 42 cedh@cfagsto dnd s@cendi actyatilinghateans s (63dcebengt a
gi ven distance D fromthe push surface closest to edge 33, and with its

| ongi t udi nal a3<EHRTEF orkhien hERLFoNEULEGh means Sdei dR 83Ad FREONAg
toot hed belt 38. Stop el nt 25 al so provides foy_ detecting the absence of
toms 7 in the Sikes LRPYCBRLEF BEZAFEEL WRER A ,SYEES(TERRS, RFE 1
surface 42 cl osest,tp, edge %O. The absence of itens 7 may be determ ned,
for exanpl e, bysarlloqu-g’c’f? A Td¥N°of stop elenent 25 for a given time T,

10) A device as claimed in any one of the

foregoing Claims, characterized in that each said push
surface (42) comprises a sheet of flexible material.

11) A device as__claimed ~in any one of -the
foregoing Claims, characterized in that each said bush
surface (42) comprises a sheet (68) substantially
perpendicul;: to said supporting surface (14).

12) A device as claimed in any one of the
foregoing Claims, characterized in that said c¢onveyor
means-comprise a toothed belt (38) along said supporting
surface (14) and movable towards said end edge (20) by
said drive means (39);

each push surface (42) comprising a substantially
rectangular sheet presenting a straight edge from which
extends an integral appendix (68a) for engaging said
toothed belt (38).

13) A device as claimed in any one of the
foregoing Claims, characterized in that each said push
surface (42) comprises a sheet of transparent material.

14) A device as claimed in Claim 13, charactérized
in that it comprises' sensor means (250) defining an
optical path (H) which extends from said grip-and-carry

device (70) towards said push surfaces (42), and which
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I n which case, a no-stack signal is generated, and --20 - _electronic
unit 410 increases the speed of push surfaces 42 along surface 14 until the

first item?7 contacts el enent 25. Push surfaces 42 Eg H mm’n}‘mu t a
sl ower speed al ong guide 47 towards front gtop FR th
towards back stop BK. The device according to the present i hvent i‘on*t hus
ptovides for wwthdrawing mail itens 7 froma nunber of substantially

di sorderly stacks STK. Device 1 also provides for processing a nunber of
smal | stacks bhteneeptsi thespushosur€aapsi {¥Rhg manual | oadi ng of device
1, as well as positioning of the mail itemfor withdrawal, by virtue of
belts 32, 32' noving SAaifdt esptbingngdgaiceof (a)smeomprtimingsTe legkroriciced
thi ckness of the stacks (maxi mum 70 mllineters), and the non-conpacted
arrangement of Beansmi(419knfarm grsermindvgdenebrintenrnp§ienheefonsaidt he

mail itens, and so greventlng wi t hdrawal of nore than one itemclinging to
optical path "(H) when no mail item is present on said

supporting surface (14), and for generating a stop
signal.

15) A device as claimed in any one of the
foregoing Claims, characterized in that it comprises
electronic means (410) cooperating with said stop means
(25), and for determining non-activation of said stop
means (25) due to the absence of mail items in the space
between said grip-and-carry device (70) and the push
-surfacé (42) closest to said end edge (20);

saiad electronic.means (410) generating a no-stack
(STK) signal for modifying, in particular increasing,
the traveling speed of said push surfaces (42) towards
said stop means (25).

16) A device as claimed. in any one of the
foregoing cClaims from 2 to 14, characterized in that
each said push surface (42) comprises a sheet (68)
connected to a siide portion (72, 73) traveling along
said first and said second guide and conveying means
(47, 49); |

said sheet (68) being hinged at one end (68b) to
said slide portion (72, 73), and being movable angularly
about an axis (56) parallel to said first and second
guide and conveying means (47, 49).

17) A mail sorting device, substantially as



each other (multiple withdrawal). Being nade of |ight, flexible materiat,
push surfaces 42 provide for troubl efree | oading of t ﬂ Vi ce
1. Moreover, being made of transparent material, push m,mﬂnumﬂ"”mif
full VISIbI|Ity of the itens in each staek28Tk. The sor'ti fig tdew ce
according to the invention provides for processing a | arge nunber of itens
7,. roughly 5000-7000 an hour. - 21 - Cearly, changes may be nade to the
sorting device as described and illustrated herein w thout, however,

departing from@ascridbpd cfnd helpusteatednhemreion with - regeCEADHSUQ Aheai |

sorting device conpri sing:
accompanying drawings.



- a supporting surface (14) for supporting a nunber of flat mail itenms (7),
sai d supporting surface (14) presenting an end edge (20) connected to stop
neans (25); a grip-and-carry device (70) facing said end edge (20) and
presenting at |east one gripping head (88)2gowvable to and fromsaid
supporting surface (14), said gripping head (85) withdrawing a mail item
(7) fromsaid supporting surface (14), and feeding it to a conveyor device
(75); and - conveyor neans for feeding said nail itens towards said stop
means (25); characterized in that said cBRSERBETEAns conprise a nunber

moved tovar ds SHEsORTRENBERIER D) ar Ve moans (39): said mail items (7)

bei ng grouped into stacks (STK) interposed between adjacent said, push

surfaces (42). 2) A ddvi & cF%{FﬁéBgi n 49GGR 1, VBRERAD: er #Bed INFIARed

T XA AL R BN NG
(41) presenting a number of push surfaces (42) spaced
along the supporting surface (14) and movable from a
back stop (BK) towards a front stop (FR) adjacent to the
upper end edge (20) of the supporting surface. The
supporting surface (14) suppérts a number of flat
rectangular mail items '(7) grouped into stacks (STK)
interposed between adjacent push surfaces (42); and the
sorting device (1) presents a grip-and-carry device (70)
facing the end edge (20) of the supporting surface, and
in turn presenting a gripping head (85) movable to and
from the supporting surface (14) to withdraw one mail
item at a time from the stack and feed it to a conveyor
device. The guide device (41) provides for feeding the
push surfaces (42) back from the front stop (FR)} to the
back stop (BK).

(Figure 1)



(FR); - second gui de and conveyi ng neans (49, 79) for -23 - nmoving said
push surfaces (42) towards a back stop (BK); - first sw tching neans

(52a) located at said front stop (FR) and which provide for successively
transferring said push surfaces (42) fromsaid first guide and £uos 2Yi ng
means (47, 78) to said second guide andg conveying neans (49. 79): ‘and - . _
second swi tching nmeans (52b) located at said back stop (B ggu¥H 16ty peen
provide for successively transferring said push surfaces (42) frepiRcED dﬁ
second gui de and conveyi ng nean ¢4~ 0 said first gu
means (47, 78). 3) A%evée B WP “\5 S af3n 2, characterized in that
-said first guide and Tonveying freay 7) C rise a first straight

gui de (4 ext eadi ng he. Sl -i'/" d s\{pp rting surface (14); and a
first |lighear cO O b f—";-j "f"-\n,o \I st end portion (74) of
M PR sh S rfac\s (42) <

ASL
i

Sheet Has Been Reilaced

|\II|I|| |III|| [
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_ rd first guide (47); said second guide and conveyi ng neans (49, 79)

conprising a second straight guide (49) parallel to said first guide (47);

« and a second |inear conveying device (79) engaging a second end portion

(77) of said push surface (42) td/Move said push surface (42) along said
second guide (49); each said push surface (42) presenting a slide
portion (73) sliding anQg saifd@{first straight guide (47) and al ong said
second straight guide (49) .4 ”!Bevice as ai-reg in Claim 3,

characteri zed -24 ' 3 :fzﬂ:-'mq strai ght guide (47) and said
secong strai ghiy-garde=t=s> s i

sai d Hg

ai ght gui de (49) being
| ocat®®d on iftular to each other. 5) A
devi ce ¢ said first switching
means §§a
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t el ongated support (43);
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swi tching neans (52b) conprise first and second rotary assenblies extending
axially fromthe front and rear ends of said straight elongated support
(43); said first and second rot ary asi? Iles (52a, 52b) bei ng novabl e
angUI arly inrelation to the axis (51 51b) of said straight elongated
support (43) by first and second act UEH-ng means (63); said first and
second rotary assenblies (52a, 52b) c h’}brlmsl ng,gat Qggs one straight guide
portion (54); said first and.secon tar% 2a 52b) being

movabl e between at |east a BBrst~ S"’tto /\@ I‘(@I sal d strai ght
gui de portion (54) is aligned V\M LF { a W first
strai ght guide (47), and a gecot ﬂ I d straight
gui de portion (54) is alig - ni . of second
strai ght guidgq = i , ’ ; in
that said firg And second _ ( ! 2 “Rour
strai ght guidg portions (54) p [ _. ¢ "'I t edDn
perpendi cul ar if aces of g1 o 3 | Rt it b~ 3
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- 25 - elongated, square-section body (53) coaxial with said axis
(51a, 51b). 7) A device as clained in aimb5 or 6, characterized in that
said first and second actuating neans (63) provide for effecting 90 angul ar
rotations of said rotary assenblies #3Za, 52b). 8) A device as clained in
Caimb5, 6 or 7, characterized in that it conprises synchroni zing nmeans
(60, 61, 65, 67, 67a) for aligning said guide portion (54) with said first
strai ght guide (47) or with said second stralght guide (49). 9) A device as
claimed in Claim8, chg Ciariiae d synchroni zi ng neans
conprise: - a disk bod sald rotary assenbly (52a, 52b)
and presenting dead ho spcad-ai 90 to one another in
relation to said axis
| ocat’'i ng body (67) novh
di sk body (60) and bet g5
engages a said hole (6
body (67) is w thdrawn

J support (43); - a

i ng body (67)
Fald | ocati ng
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'(61); and - switch neans (67a) connected to said third actuating neans
(65), and presenting a first state in said idle position and a second state
in said activating position; said swtch nmeans (67a) cooperating with said

- 26 - first and second actuatiggraﬁans (63); said first and second
actuating neans (63) being acti en said switch neans are in said
second state, and being arreste en said switch neans are in said first
state. 10) A device as clained_i one of the foregoing C ains,
characterized in that each saifg {Us! ce (42) conprises a sheet of
flexible material. 11) A devi 2 cl wQ any one of the foregoing
Cl ainms, characterized in that wd_push face (42) conprises a
sheet (68) substantially p (cullar “regsai d porting surface (14)-.
12) A device as clai nedg 11 he (@3
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foregoing O ains, characterized i.n that -said conveyor neans conprise a
toothed belt (38) along said supporting surface (14) and novabl e t owards
said end edge (20) by said drive neans (39); each push surface (42)
conprising a substantially rectangul ar sheet presenting a straight edge
from whi ch extends an integral appen@li¥X (68a) for engagi ng said toothed
belt (38). 13) A device as clained in any one of the foregoing d ains,
characterized in that each said push surface (42) conprises a sheet of
transparent material. 14) A device as clained in Caim13, characterized in
that it conprises sensor nmeans (250) defining an optical p (H) which
extends fromsaid grip-and-carry device (70) towards said pu&ﬁgsurfaces

(42), and which -27 - intercepts the push surfaces (42LI: aid sorting
device (1) conprising electronic neansn(410) for determnin
non-interruption of said optical path‘fkb when no mail itemis present on
said
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supportingy surface (14), and for generating a stop signal. 15) A device as
claimed in any one of the foregoing Cains, characterized in that it
conpsrises el ectronic neans (410) cooperating with said stop neans (25), and
for determ ning non-activation of said7gvop neans (25) due to the absence
of mail itens in the space between said grip-and-carry device (70) and the -
push surface (42) closest to said end edge (20); said el ectronic neans
(410) generating a nq=elack (STK) signal for nodifyin in particular
i ncreasing, the traveling speed of said push surface 2) towards said
stop means: (25). 16) A@evice as claimed in any one of~&he foregoing d ains
from2 to 14, charactEiIzed I n that each said push surface (42) conprises a
sheet (68) connected to a slide portion (72, 73) traJjeling along said first
: ; said sheet (68) being
hi nged at one end (68b) g said slide poftion (72, 73), ardp being novabl e
Q) par@l el tolsaid fir§£ @d se gui de and
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17) A mail sorting device, substantially as -28 - described and

illustrated herein with reference to the acconpanyi ng dr awkRes- ‘
. REPLACEMENT SHEET
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MAIL SORTING DEVICE

The present invention relates to a device for
sorting flat, rectangular items, in particular mail
items.

Mail sorting machines for substantially flat,
rectangular items (such as letters, énvelopes, folded
magazines and newspapérs, etc.) are supplied by upstream
stages in the process, where the items are generally
arranged in'disorderly; substantially mixed stacks.

It is therefore difficult to automatically extract .
(sort) the items from the stack and load them on to the
input device of a follow-up processing machine (e.g. a
6onveyor belt).

For automaticélly sorting the items, sorting
devices have been devised for extracting flat mail items
from a stack and loading them on to a conveyor device
éonnected to a ﬁaii processing machine.

| European Patehf Application EP-A-582.869 by
FINMECCANICA S.p.A., for example, relates to a sorting
device for flat, rectangular items, whereby a supporting

surface inclined to the horizontal supports a stack of
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