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(57) Abstract {

By a method of grouping, orien--
ting, and packing objects of a nonuni-
form cross section decreasing towards |-
one end, the objects (6) are advanced on L—~
conveying means, stopped at a stop and \\
gripped by a gripping device transfer- E
ring the objects into a packing box (69). 73
In order to ensure a quick and efficient .
packing of such objects in layers within Ve,
a packing box, the objects (6) are adv- (}j—}-l—ﬁ I
anced in their respective loose, sleeve- - -t f

b}

(1). From this first conveyor, the carriers
are transferred in groups onto a second
conveyor (9) adapted to position the car-
riers (4) norizontally. Subsequently, the
objects are pressed onto a supporting
device by means of a pusher (29), said
supporting device temporarily support-
ing the objects (6) until they are gripped
by a gripping device (59) lifting said objects over and into an open packing box (69). A system for carrying out this method
comprises a first conveyor (1) and a second conveyor (9) receiving the carriers from the first conveyor (1) in their respec-
tive advancing means. These advancing means are adapted so as during the further advancing of the second conveyor to
turn the carriers (4) into a horizontal direction, in which the pusher (29) by means of pushing bars (31-34) pushes the ob-
jects (6) out of their respective carriers (4) and onto a supporting device (30). This supporting device is adapted to retain

the objects (6) until a gripping device (59) collect said objects and transfer them into a packing box (69) advanced on a
third conveyor (70).
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A Method of Grouping, Orienting, and Packing Ob-
jects and a System for Carrying Out the Method

Technical Field

The invention relates to a method of grouping, orienting,
and packing objects of a nonuniform cross section sub-
stantially decreasing towards one end, and whereby the
objects are advanced in a row on conveying means, stopped
by a stop, and gripped by a gripping device carrying said
objects into a packing box preferably of cardboard. The

invention furthermore relates to a system for carrying

out the method.

BRackground Art

Methods of grouping, orienting, and packing objects are

known, but the objects such as ice-cream cones with a
nonuniform cross section decreasing towards one end

cause problems with providing a guiding and orienﬁing .
of said objects so that they are automatically packed in

a quick and efficient manner.

Disclosure of Invention

The method according to the invention is characterised
in that the objects are advanced on a first endless con-
veyor in their respective sleeve-shaped carriers receiv-
ing szid object in a vertical position with the broadest
end at the top, that the carriers with the objects are
stopped by the stop extending across said first conveyor,
and trkat the further advancing of thg}carriers is sub-
sequently taken over by a second convéyor, which while
retaining said carriers positions said carriers substan-
tially horizontally, that the carriers are subsequently
topred again by means of the second conveyor, whereafter

ter pushes the objects 'in groups substantially hori-
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zontally out of the carriers and onto a supporting de-
vice retaining said objects substantially in the same
orientation, and that the objects are subsequently
gripped in groups by a gripping device and transferred
to the open packing box.

As a result, the objects may be completely automatically
packed in appropriate packing boxes in a quick and effi-
cient manner. This is especially due to the fact that

the carriers always ensure a correct and uniform trans-
fer of the objects onto the supporting device in such a
manner that they may be gripped easily by the gripping

device and situated possibly in layers within the pack-

ing box,.

According to the invention it is particularly preferred
that the mutual distance of the objects situated on the
supporting device is adjusted to the gripping device,
whereby it is rendered poésible to adjust the mutual
distance of the objects during their transfer to the
supporting device. Simultaneously, the space in the
packing box is efficiently utilized, the gripping de-
vice being adapted to ensure said efficient utilization

at the arrangement of the objects.

Furthermore according to the invention, the packing box
may be advanced on a third conveyor comprising means for
opening and later on closing the box, whereby it is
possible automatically to remove filled up packing boxes
and to feed empty boxes.

The invention furthermore relates tqja system foracarry—
ing out the method and it comprises conveying means acé-
vancing the objects in a row, a stop temporarily stop-
ping the objects, and a gripping device transferring the
objects to a packing box. This system is characterised

in that it comprises a first endless convevor travelling
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about horizontal axes of rotation and being adapted to
receive loose, vertical, sleeve—shaoed carriers, each

. with an object s;tuated vertlcally with the broadest end

at the top, and to advance said carriers in a row to-
wards a stop extending across the advancing path of the
first conveyor, said system being adapted to feed the
carriers in groups from the first conveyor so that said
carriers engage an advancing means on a second endless
conveyor, that the advancing means during the further
advancing of the filled carriers retain and transfer
said carriers in groups into a hcrizontal position, and
that the movements and construction of the first con-
veyor and the second conveyor are synchronized in such
a manner that each group of carriers is horizontally
positioned and stopped at the same time as a new Jroup
of carriers from the first convevor are advanced soO as

to engage the second conveyor, that the system comprises

"a second pusher adapted so as simultaneously to push the

objects out of each group of the horizontally positioned
carriers and onto a supporting device, which in turn is
adapted to retain the objects substantially in the same
orientation, and that the gripping device is adapted so
as simultaneously to grip said objects and to situate
them in an open packing box. As a result, a simple and
efficient system is obtained permitting packing of ob-

jects such as filled, packed ice-cream cones in layers

in packing boxes.

The sleeve-shaped carriers may according to the inven-
tion be of such an interior sharze, that the objects are
substantially centrally retained in the carriers, where-
by the object is protected against igpacts as well as

they remain centered so as to ke uniformly and centrally
a direction towards the

v

actuated by the second pusher 1

longitudinal central axis of the cbjects.

Moreover according to the invexziion, the system may com-
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prise a first pusher adapted to push the carriers in
groups off the first conveyor and onto the second con-

veyor, whereby a particularly reliable system is obtained. N

Furthermore according to the invention; the supporting

5 device may comprise a supporting means for each object,
and said supporting means may be mutually displaceable
between two adjustable positions, of which said means in
one position receive the objects transferred in groups
from the second conveyor, whereas the means in the sec-

10 ond position are adjusted for direct'gripping by the

gripping means of the gripping device. In this manner
the mutual distance of the objects during the filling up
of the packing box is such that the space therein is

efficiently utilized,

15 According to the invention, ééch supporting device may
comprise twérsymmetrically shaped loops shaped and situ-
ated in such a manner that each object may rest substan-
tially immovably thereon until they are gripped by the

gripping device.

20 According to the invention, the gripping device may com-
prise a vertically displaceable, oblong gripping beam )
adapted to turn 180o on a vertical axis of rotation, and
which at each end comprises sucking heads grippinag their
respective objects in the group situated on the support-

25 ing device, said sucking heads at one end of the gripping
beam in the lower position thereof gripping the objects
from the supporting device, whereas the sucking heads at
the other end of the beam transfer the preceding group
of objects to the packing box. As a ¥esult, a particular-

30 1ly simple gripping device is obtained.

Furthermore according to the invention, the sucking heads
may at each end of the gripping beam be mounted on a car-

rving means, of which at least one is adapted to turn




10

15

20

25

30

180° on a vertical axis a£ the same time as the gripping'
beam is turned 180° for delivering and receiving new
groups of objects. As a result, it is rendered possible
in a 51mp1e manner to situate each layer of objects al-
ternately with the broadest end facing their respective
direction, whereby the arrangement within the packing

box is particularly compact.

According to the invention, the system may comprise a
third conveyor advancing the packing boxes and tempora-
rily keeping said boxes open during their £illing up
with objects, whereby an automatic replacement of filled

boxes by empty boxes is obtained.

Finally according to the invention, the third conveyor
may co-operate with a platform supporting the packing
box during its filling up with objects, said platform
being vertically displaceable and retained at least in

a position at a level above the advancing path of the
third conveyor. In this manner it is possible to situate
each packing box at an appropriate level for such a de-~
livery of objects from the gripping device that the
falling distance of the objects is maintained at a mini-
mum at the same time as damage to previously delivered

objects is avoided.

Brief Description of Drawings

The invention will be described below with reference to
the accompanying drawings, in which

.

Fig, 1 is a top view of a preferred cembodiment of a

system according to the invention,

Fig. 2 is a side view of part of the system of Fig. 1,

Fig. 3 is an end wview of the system cf Fig. 1, whereby
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parts have been removed for the sake of clarity, .

Fig, 4 is a sectional view taken élbng the line A-A of 5
Fig. 2 and illustrating part of the second conveyor of
the system as well as a carrier with an object indicated

S5 by dotted lines,

Fig. 5 is a top view of the conveyor and the carrier of

Fig. 4,

Fig. 6 is a sectional view taken along the line B-B of
Fig. 1 and illustrating a supporting device temporarily
10 rxetaining the objects prior to their transfer to a

packing box by means of a gripping device,

Fig. 7 is a sectional view taken along the line C-C of

Fig. 1 through-the supporting device,

Fig. 8 is a diagrammatic, sectional view corresponding
15 to Fig. 6, but closer to the packing box and with parts

removed for the sake of clarity,

Fig. 9 is a diagrammatic, sectional view taken along the
line D-D of Fig. 1 of a platform supporting a packing
box, whereby parts have been removed for the sake of

20 clarity,

Fig. 10 is an axial, sectional view taken along the

o

line E-E of Fig. 11 through a preferred embodiment of a
sleeve-shaped carrier according to the inventicn, and <.

Fig. 11 is an end view of the sleevéashaped carrier.

25 Mode for Carrying Out the Invention

The system illustrated in .Figs. 1 to 3 comprises a first

conveyor generally designated by the reference numerzl
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1. This first conveyor comprises an endless conveyor
belt 2 travelling about horizontal axes and adapted so
as to advqpce vertical sleeve-shaped carriers-4 indivi-
dually in a diréction indicated by an arrow 3, cf. Fig.
1, until a stop 5, cf. Fig. 1. The stop 5 extends across
the advancing path of the first conveyor. As especially
illustrated in Fig. 2, an object in the form of an ice-
cream cone is situated in each carrier 4 at a filling
machine (not shown). From this filling machine, the car-
riers are transferred onto the first conveyor 1 by means

of a generally known system for grouping objects in rows.

As illustrated in Fig. 4, the sleeve-shaped carrier 4 is

of such an interior form that the ice-cream cone is main-

tained in a vertical position with the broadest end at

the top.

A first pusher 7 is located at one side of the advancing
path of the first conveyor, cf, Fig. 1. The pusher ex-
tends in the longitudinal direction of the first conveyor
from a position immediately adjacent the stop 5. This
pusher is adapted to push a group of carriers 4 with ob-
jects 6 adjacent the stop 5 aside and off the first con-
veyor 1, whereby these carriers engage their respective
advancing means 14 on a second conveyor generally desig-
nated by the reference numeral 9. In Fig. 1, this second
conveyor has only been indicated by dotted lines. A par-
tition 10 is arranged between the advancing path of the
first conveyor 1 and the advancing path of the second
conveyor 9 opposite the first pusher 7. In & manner not
shown in detail, this partition is vertically displaced
below the plane of the conveyor beltS2 while the first
pusher 7 transfers carriers onto the second conveyor 9.
The partition 10 displaced in such a manner prevents the
carriers 4 abutting the stop from interfering with the
second conveyor 9 since said carriers are ccntinuously

tiased by the first conveyvor 1 due to its continuous
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running.

The second conveyor 9 comprises an endless chain 11 tra-
velling about vertical shafts 12, 13 through appropriate
sprockets. The endless chain 11 carries a plurality of
advancing means generally designated by the reference nu-
meral 14 in Fig. 4. As illustrated in Figs. 4 and 5, such
an advancing means comprises'a C-shaped supporting mem-
ber 15 fixed on the endless chain 11 and secured to each
chain link of said endless chain 11 by means of angular
members 16, 17. A holder 19 is secured to the supporting
member 15 by means of an appropriate hinge 18. At the
hinge, this holder is adapted to turn 90° clockwise from
the position illustrated in Fig, 4 in the direction in-
dicated by means of an arrow 20. The holder 19 carries
two curved loops 21, 22 being adapted.as shown to engage
a carrier 4., These curved loops 21, 22 are secured to-
the holder 19 in any appropriate manner such as for in-
stance by welding. As also illustrated in Figs. 4 and 5,
the C-shaped supporting member of the advancing means is
adapted at each end to slide along a pair of parallel
supporting slides 23, 24 extending parallel to the ad-
vancing path of the second encdless conveyor in at least
the major part of the path half extending from a position
immediately adjacent the first conveyor and past. the
gripping device described more detailed below, These
supporting slides 23, 24 ensure a reliable support of

the endless chain 11 when being transversely loaded with-

ir

ing the said portion of its path.

Figs. 4 and 5 furthermore illustrate that the holder 19
at the bottom carries a pivotall: moggted roll 25 ;but-
ting a guiding slide 26. This guiding slide is of such

a shape that the holder 19 is moved from the vertical po-
sition illustrated in Fig. 4 in the direction indicated
by the arrow 20 and into a horizontal position opposite

the gripping device described in greater details below.
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A retaining slide 27 extends on the other side of the
roll 25 and substantially parallel to the guiding slide.
This retaining slide 27 ensures that said roll 25 re-
mains immédiately adjacent the guiding slide 26 during

its entire movement along said gquiding slide 26.

As illustrated in Figs. 1 to 3, an advancing means 14 is
present for each carrier 4, and during the further move-
ment or the second conveyor in the direction indicated
by an arrow 28 in Fig. 1, the holder 19 of each advanc-
ing means 14 is gradually guided into a horﬂzontal
position. As illustrated in Figs. 1 and 2, the number
of holders 19 with carriers 4 in the horizontal position
always corresponds to the number of carriers transferred
onto the second conveyor 9 by means of the first pusher
7. In the embodiment illustrated, it is a group of four

carriers 4.

The guiding slide 26 ensuring the above arrangement of
the carriers 4 in a horizontal position is shaped in such
a manner that this horizontal position is positioned be-

tween a second pusher 29 and a supporting device 30.

The second pusher 29 comprises pushing bars 31, 32, 33,
34, cf. Fig. 1, which extend in horizontal direction pa-
rallel to each other and towards the horizontaily ar-
ranged carriers 4 on the second conveyor 9. The second
conveyor 9 is driven in a generally known manner, and
its driving means are adapted to stop the seccrnd con-
veyor temporarily each time a new group of carriers 4
has been transferred into the horizontal positZon Oppo-
site the second pusher 29. Besides,afhe system is con-
structed in such a manner that the pushing bars 31~-34

of the pusher 29 are axially situated opposite the
stopped carriers 4. Furthermore, the system is construct-
ed in such a manner that a new group of empty advancing

means 14 is simultaneously stopped opposite the first
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pusher 7.

When the second conveyor 9 has stopped, the driving means
of the syéfem are adapted to advance the second pusher 29
towards the second conveyor 9. During this advancing, the
objects in the carriers 4 are axially pushed out of the
associated carriers 4 through the driving means of the
system and onto the supporting device 30 at the same

time as the partition 10 is removed and the first pusher
7 pushes a new group of carriers 4 off the first conveyor

1 and onto the second conveyor 9.

On the supporting device 30, cf, Figs. 1, 3, and 6 to 8,
the group of transferred objects 6 is temporarily re-
tained by their respective pairs of loops 35, 36. These
loops are symmetrically shaped about a vertical plane
coinciding with the longitudinal axes of the objects 6.
Each pair of loops 35, 36 are furthermore shaped in such

a manner that they follow the exterior outline of each

- object. As a result, the object is immovably retained

in the space between the pair of loops in a regquired 'po-

sition both as to axial direction and to inclination.

As illustrated in Figs. 6 and 7, each pair of loops is
arranged on their respective carrying block 37, 38, 39,
40 slidably mounted on two transverse horizontal shafts
41 and 42. These horizontal shafts extend between'parts
of a stationary frame 43. In this connection it is noted that the
sectional view in Fig. 7 through the supporting device
30 follows the horizontal shaft 41 within the part of
the sectional view extending through the two outer
blocks, whereas at the two intermedipte bleocks it fol-
lows a vertical plane extending between the two horizon-
tal shafts 41 and 42.

As illustrated in Figs, G'agd 8, each object €& is stopped

in front by a transverse loop portion 44 extending be-

a
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tween the two loops 35 and 36 on each carrying block 37,
38, 39, 40. In order to ensure a good stability, the loops

35 and 36 are integrally shaped at the ends.

Detachable spacer rings 45, 46, and 47 are arranged be-
tween the four carrying blocks of Fig. 7 and on one of
the two shafts 41, 42. These spacer rings are used for
determining the minimum distance between the carrying
blocks. The greétest mutual distance of the carrying
blocks is determined partly by the frame 43 and partly
by distance bars 48 and 49 mounted on said frame and
extending substantially parallel to the shafts 41 and
42 from each end of the frame and towards the centre of
the supporting device. At the centre of the supporting
device, the spacer bars are adapted to engage stops 50
and 51, respectively, on the underside of the two inter-
mediate carrying blocks 38 and 39. The carrying blocks

~ are moved forward and backward on the shafts 41 and 42

by means of a pneumatic piston and cylinder assembly 52
secured between parts 53 and 54 projecting downwards on
the two outer carrying blocks 37 and 40, respectively.
The piston rod of the piston=cylinder assembly is se-
cured to the part 53 projecting downward, cf. Fig; 7,

whereas the cylinder is secured on the part 54 project-

ing downward. .

A short shaft 55 extends between the two intermediate
carrving blocks 38 and 39 and is secured to one carrying
block 38 and adapted to pass through a bore 56 in the
second carrying block. A compression spring 57 extends
between the two carrying blocks- 38 and 39 and about the
short shaft 55. This compression spr%gg is adapted to
press the two intermediate carrying blogcks 38 and 39
away from each other and into engagement with the spacer
bars 49 and 48 when the pneumatic piston-cylinder assem-=
bly 52 presses the two outer carrying blocks 37 and 40

outwards into encagement with the frame 43. By activating
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the pneumatic piston-cylinder assembly such that the
piston rod is pulled into the cylinder, the carrying
blocks are approached each other until their shortest
mutual diééance-has been reached, said distanée being
deﬁermined by means of the spacer rings 45, 46; and 47.
When the supporting device is to receive a new group of
objects 6, the pneumatic piston-cylinder assembly and
the compression spring 57 transfer the carrying blocks
into a position in which each carrying block is in
alignment with the carriers 4 horizontally arranged on
the second conveyor and ready to deliver their objects
6. Having received tﬁe objects 6, the piston-cylinder
assembly 52 of the supporting devices ensures that the
carrying blocks are further approached each other so
that the objects are spaced in such a manner that they
are ready to be received by their respective sucking
head 58 on a gripping device described in gfeater de-
tails below and generally designated by the reference
numeral 59. Fig. 7 diagrammatically illustrates the ob-

jects by means of dotted lines both in the position in

which they are transferred to the supporting device, and

in the position in which they are ready to be gripped
by the gripping device 59. By replacing the spacer rings
45 to 47 and the spacer bars 48 and 49, the spacing be-

tween the carrying blocks may be regulated as desired.

The gripping device 59 comprises a shaft 60, cf. Fig. 8,
adapted to be vertically displaced, cf. the direction
indicated by the arrow 61. At its lower end, the shaft
60 carries a horizontal gripping beam 62 which at each

end carries a carrying means 63 and 64. In turn, each

. carrying means carries four sucking @eads 58 located at

such a mutual distance and with such a2n inclination that
in the lower position of the shaft 60 they are able to
grip their respective object 6 on the supporting device.
One 63 of the carrying _means carrying the sucking heads

28 is as indicated by an arrow 65 connected with a ro-

L
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tary cylinder (not shown) in a manner known per se and
such that the carrying means 63 may turn 180° on a ver-
tical ax1s 66. The vertical shaft 60 is also connected
to a rotary member (not shown) in such a manner that
this shaft also may turn 180° on its vertical axis 67
when positioned in the upper position. As indicated in
Fig. 8 at the right end of the gripping beam, the suck-
ing heads are supplied with vacuum through hoses 68. The
gripping device 59 is constructed and adapted in such a
manner that initiallv when the shaft 60 is in its lower
position it sucks the objects 6 from the supporting de-
vice 30, then lifts said objects in a vertical position
above the supporting device 30, and finally swings them
over an open packing box 69 by turning the shaft 60 _ .
180° on its vertical axis, The gripping device 59 is
furthermore adapted and constructed in such a manner
that at the following lowering by the gripping beam 62,
it releases the objects 6 positioned over the bottom of
the open packing box 69, At the same time, the collecting
of new objects 6 at the opposite end of the gripping
device is repeated. The carrying means 63 of the grip-
ping device 59 is adapted to turn 180° on a vertical
axis 66 and is controlled in such a manner that it per-
forms said movement during the moving from the support-
ing device 30 to the level above the open packing box
69. In this manner it is ensured that the groups of ob-
jects 6 as desired may be located alternately with the
broadest end turning in opposite directions, cf. Fig.
8. The packing boxes 69 are automatically advanced on a
third conveyor 70, cf, Fig. 1, along a path shown by -
means of arrows 71, 72, and 73. In a generally known
manner, this conveyor is adapted sugh that the packing
boxes are automatically opened and stopped in the fil-
ling up position. As illustrated in Fig. 1, whereby
four boxes €9a, 63b, 692, and 69d appear, the third con-

~veyor 70 is also provided with guiding bars not de-

scribed in greater details, which ensure that automati-

.
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cally the packing box is open during the f£illing up and

closed during the further advancing on the conveyor 70.

During the filling up, the packing box 6% is étopped and
retained under one end of the gripping device 3% so as

5 to be ready to receive the objects to be filled therein.
As illustrated in Fig. 8 and especially in Fig. 9, the
packing box 59 is retained and supported partly by grip-
ping means 71 pressing against the box from each side,
partly by an elevator device generally.designated by the

10 reference numeral 72.

The elevator device 72 comprises U-shaped plates 73 ver-
cally located with one on each side of the advancing
means of the third conveyor 70. On the underside of the
advancing path of the third conveyvor 70, cf, the refe-
15 rence numeral 74 in Fig. 9, the ﬁ-shaped plates 73 are
connected with a connecting member 75. Through two ver-
tical bars 76 and 77 and a transverse beam 79, this con~
necting member communicates with the cylinder of a
pneumatic piston-cylinder assembly 78. The piston rod 80
20 of the piston-cylinder assembly 78 is secured to a sta-
tionary part 81 of the frame of the third conveyor 70.
As indicated by means of dotted lines, the bars 76 and
77 extend vertically through slide bearings 82 and 83 in
the stationary frame part 81. By activating the piston-
25 cylinder assembly, the gripping means 71 and the U-shaped
plates 73 are vertically displaced up and down. As a
result, it is ensured that the platform formed by the
gripping means 71 and the elevator device 72 at the up-
per end is vertically displaced up and decwn tocether
30 with the packing box 69 supported byyithis platform. The
system is adjusted in such a2 manner that the packing box
69 is arranged at a level always being the most advan-
tageous level for the filling in of objects. Tkhus the
platform is arranged in an upper position during the

35 beginning of the filling up of a new box 69, whereas
BURLAQ
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it is arranged in a lower position at the end of the

filling up of the box 69.

Fig. 9 also illustrates a dog 83 permanently-connected
to the advancing means of the third conveyor 70, said
advancing means advancing the dog 83 in the direction
indicated by an arrow 84. A stop 85 displaceable both
horizontally and vertically is used for stopping a
packing box 69 above the elevator device 72 during the
advancing on the third conveyor 70. The stop 85 1is
displaced into the path of the packing box 69 by means
of a pneumatic cylinder'86 which in advance has been

adjusted to the desired horizontal position depending

on the size of the box.

The gripping means 71 reciprocate transversely to the
advancing direction 84 of the third conveyor by means
of a pneumatic cylinder 90 secured to the transverse
beam 75 of the elevator device 72. This pneumatic cy-—
linder is adapted to displace a slider 91 forward and
backward on the two vertical bars 76 and 77. The stroke
of the pneumatic cylinder 90 is adjusted by means of an
adjustment screw 92. The slider 91 is in a manner not
described in details connected to the gripping means 71
by means of a connecting means 93, As a consequence of
the mutual displacement of the connecting member 93 and
a second connecting member 94 fixedly mounted on the
remaining portion of the elevator device, such a mutual
displacement is produced that a link connection (not
described in details) with the gripping means 71 ensures
that said gripping means are pressed against a packing
box 69 from each side or renoved again dependirg on the

activation of the pneumatic cylinder °0.

The function of the above system has already been de-
scribed, and it operates mainly as follows. The first
conveyor 1 advances the carriers 4 each with an object
BUREAY
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6 until a stop 5, where they are retained until a pair
of advancing means 14 on the second conveyor 9 are ready
to receive_a new group of éarriers 4. Subsequently, the
partition 10 is éutomatically removed and the—first
pusher 7 pushes a group of four carriers 4 into engage-
ment with four advancing means 14 on the second con-
veyor 9. During the further advancing by means of the
second conveyor 9, the carriers 4 are gradually hori-
zontally positioned, the following advancing means 14
gradually being filled with new groups of carriers 4
during a temporary stopping of the second conveyor 9.
When a group of objects reaches the horizontal position
between the second pusher 29 and the supporting device
30, and when the second conveyor 9 stops again, the ob- .
jects 6 are pushed out of these carriers 4 and into tem-
porary support on the loops of the supporting device 30.
Subsequently, the phéumatic piston-cylinder assembly 52
in the supporting device 30 ensures that the objects 6
are displaced at such a mutual distance that £hey are
ready to be gripped by the sucking heads 58 of a grip-
ping device 59. These sucking heads 58 are mounted at
one end of the gripping beam 62 of the gripping device
59. Then the gripping beam 62 is lowered, and in its
lower position the sucking heads 58 at one end of the
gripping beam 62 suck the objects on the supporting de-
vice 30, whereafter the gripping beam 62 is lifted again
and the objects just collected are swung over the open
packing box 69. Upon lowering of the gripping beam 62,
these objects are again released and located on top of
previously arranged layers of objects within the packing
box 69. Depending on the end of the gripping beam 62
which collects the objects 6 from th®: supporting device
30, the objects may be turned 180° as desired in the

air during the transfer to the packing box. As a resulf,
the objects are arranged with the broadest end turning
in alternating directions in each layer. As the packing

box is filled up, the packiﬂg box is lowered to a lower
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level by means of the elevator device 72, whereby pre-
viously arranged layers of objects are not damagéd by
new objects and the sucking heads 58 in question. When
the box is filled up, the third conveyor 70 advances a
new box 69a at the same time as the box filled up is re-

moved while its flaps are being closed.

Upon emptyving the carriers 4 of objects, the second con-
veyor 9 again positions the carriers 4 in the vertical
position by means of the guiding slide 26 and the retain-
ing slide 27, whereafter said carriers are further ad-
vanced by the second conveyor 9 so as to be supplied to -
a fourth conveyor 88. On this fourth conveyor 88, the
carriers are returned for refilling of objects. The
transfer of the carriers 4 from the second conveyor onto
the fourth convevor 88 is performed gradually by means
of guiding slides or grooves 89 pressing the carriers
out of the engagement with the advancing means 1l4. In
order to ensure additionally that the carriers do not
inadvertently fall out of engagement with the advancing
means 14, a guide 95, cf. Fig. 3, may be provided. This
guide 95 extends along the path of the carriers on the
side of said carriers facing away from the second con-
veyor 9. The system is controlled in a generally known
manner by means of compressed air and electric and me-
chanical control means in such a manner that all steps

are completely automatically performed in an exact suc-

cession.

The preferred embodiment of a sleeve-shaped carrier ac-
cording to the invention and illustrated in Fig. 10
comprises an interior outline corresgpnding to the ex-
terior outline of the object in such a manner that the
carrier when situated on one end surface 96 retzains the
objects in an almost immovable position with the broad-
est enc at the top, Asvillpsprated in Figs. 10 and 11,

the carrier is provided with longitudinal grooves 97 ¢
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the inside, said grooves implying that the ambient temp- ,
erature, e.g. at a freezing plant, may easily reach the -
sides of the objects, -
According to the embodiment illustrated in Figé. 10 and

5 11, the carrier 4 is especially adapted to be used in
connection with ice-cream cones or the like conical ob-
jects. When other shapes are involved,. the interior out-
line may, of course, be shaped in accordance therewith.
At each end the carriers 4 are provided with radial

10 flanges 98, 99 permitting an automatic handlinc of the
carriers by means of guiding bars or the like engaging
the flanges 98, 99.

The invention has been described with reference to a
preferred embodiment, Many modifications may be performed

15 without thefeby deviating from the scope of the inven-
tion. The carriers may for instance be of many various
shapes, as well as the advancing means 14 may be of
various shapes corresponding thereto. The gripping de-
vice may also be édapted in many various ways, as well

20 as more than one sucking head for each object may be
used. The supporting device may be secured in many ways
such as for instance by means of adjustment screws in-

stead of spacer stops and bars.

Finally, the pusher bars 31-34 may vary in lencth at the
25 same time as the loops 35, 36 on the carrying blocks are
mutually displaced in such a manner that the ice~cream

cones are collected mutually displaced in axial direc-

»

tion.

In the illustrated embodiment, the second conveyor is
30 present in.the form of an endless conveyor with vertical

axes of rotation. It may, however, also be present in

the form of an endless conveyor belt travelling about

horizontal axes, the advancing path of said belt extend-

T~ s
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ing perpendicular to the advancing path of the first
conveyor. The second conveyor may then be provided with
sections extending across the advancing direction. On

these sections, each group of objects is inserted direct-

5 1ly from the first conveyor and retained by means of ad-
vancing means in the form of appropriate guideways or
the like receiving their respective group of objects.
During the further advancing, the carriers are horizon-
tally positioned in groups at the end of the second con-

10 veyor for the release of the objects and subsequently ver-
tically positioned on the underside of the second conveyor, where
the carriers are again removed from this conveyor in a
direction perpendicular to the advancing direction. The
moving direction of the first conveyor here extends pa-

15 rallel to the axes of rotation of the second conveyor,
and the transfer onto the second conveyor is performed
in groups each time another guideway is aligned with the’
first conveyor. The permanent stop 5 extending across
the moving path of the first conveyor is in this embodi-

20 ment positioned at the end of each guideway being far-
thest from the first conveyor, and therefore it is po-

sitioned on the second conveyor,
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Claims: .
1. A method of grouping, orienting, and packing ob- -

jects (6) of a nonuniform cross section substantially
decreasing towards one end, and whereby the objects are
5 advanced in a row on conveying means, stopped by a stop,

and gripped by a gripping device (59) carrying said ob-
jects into a packing box (69) preferably of cardboard,
characterised in that the objects (6) are
advanced on a first endless conveyor (1) in their re-

10 spective sleeve-shaped carriers (4) receiving said ob-
ject (6) in a vertical position with the broadest end
at the top, that the carriers (4) with the objects (6)
are stopped by the stop (5) extending across said first
conveyor (1), and that the further advancing of the car-

15 riers is subsequently taken over by a second conveyor (9),
which while retaining said carriers (4) positions said
carriers substantially horizontally, that the carriers
(4) are subsequently stopped again by means of the second
conveyor (9), whereafter a pusher (29) pusheé the objects

20 in groups substantially horizontally out of the carriers
(4) and onto a supporting device (30) retaining said ob-
jects substantially in the same orientation, and that
the objects are subsequently gripped in groups by a grip-
ping device (59) and transferred to the open packing box

25 (69).

2. Z method as claimed in claim l, character-
i s e éd in that the mutual distance of the objects (6)
situated on the supporting device (30) is adjusted to .

the gripping device (59). ~ :

30 3. % method as claimed in claiml, character-
i s ec in.that the packing box (69) is advanced on a
third conveyor (70) comprising means for opening and

later cn closing the box,
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4, A system for éarrying out the method according to
claim 1, and which comprises conveying means advanc-
ing the objects (6) in a row, & stop (5) temporarily stop-
ping the oijects) and a gripping device (59) transferring
5 the objects to a packing box (69), character-
i sed in that it comprises a first endless conveyor
(1) travelling about horizontal axes of rotation and
being adapted to receive loose, vertical, sleeve-shaped
carriers (4), each with an object (6) situated vertical-
10 1y with the broadest end at the top, and to advance said
carriers (4) in a row towards a stop (5) extending across
the advancing path (3) of the first conveyor (1), said
system being adapted to feed the carriers (4) in groups
from the first conveyor so that said carriers engage an .
15 advancing means (l4) on a second endless conveyor (9),
that the advancing means (14) during the further advanc-
ing of the filled carriers retain and transfer said car-
riers in groups into a ﬁorizontal position, and that
the movements and construction of the first conveyor (1)
20 and the second conveyor (9) are synchronized in such a
manner that each group of carriers is horizontally posi-
tioned and stopped at the same time as a new group of
carriers (4) from the first conveyor (1) are advanced
so as to engage the second conveyor (9), that the system
25 comprises a second pusher (29) adapted so as simultaneous-
ly to push the objects (6) out of each group of the ho-
rizontally positioned carriers (4) and onto a supporting
device (30), which in turn is adapted to retain the ob-
jects (6) substantially in the same orientation, and that
30 the gripping device (59) is adapted so as simultaneously

to grip said objects and to situate them in an open

packing box (69).

5. A system as claimed in claim 4, character-
i sed in that the sleeve-shaped carriers (4) are of
35 such an interior shape, that the objects (6) are substan-

tially centrally retained in the carriers (4).
BUREAY
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6. A system as claimed in claim 4, charac-
terised in that it comprises a first pusher (7)
adapted to push the carriers (4) in groups off the first v

conveyor (1) and onto the second conveyor (9).

7. A system as claimed in claim 4, charac -
terised in that the supporting device (30) com-
prises a supporting means for each object, and that
said supporting means are mutually displaceable between
two adjustable positions, of which said means in one
position receive the objects (6) transferred in groups
from the second conveyor (9), whereas the means in the
second position are adjusted for direct gripping by

the gripping means. of. the gripping device (39).

8. A system as claimed in claim 7, charac -

terised in that each supporting device comprises
two symmetrically shaped loops (35, 36) shaped amd si-
tuated in such a manner that each object may rest sub-
stantially immovable thereon until they are gripped by

the gripping device,

9. A system as claimed in.claim

4, characterised in that the grip-
ping device (59) comprises a vertically displaceable
oblong gripping beam (62) adapted to turn 180° on a
vertical axis of rotation, and which at each end com-
prises sucking heads (58) gripping their respective ob-
jects (6) in the group situated on the supporting de-
vice (30), said sucking heads (58) at one end of the .
gripping beam (62) in the lower position thereof grip-

ping the objects from the supportin&:device (30),

whereas the sucking heads (58) at the other end of the

beam transfer the preceding group of objects (6) to the

packing box (69).

10. A system as claimed in claim 9, charac -
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terised in that the sucking heads at each end of
the gripping beam (62) are mounted on a carrying means
(63 64), of Wthh at least one (63) is adapted to turn
180° on a vertlcal axis at the same time as the gripping

beam (62) is turned 180° for delivering and receiving

new groups of objects (6).

11. A system as claimed in claim
4, characterised in that it compris-

es a third conveyor (70) advancing the Dacklng boxes (69)
and temporarily keeping said boxes open during their

filling up with objects.

12. A system as claimed in claimfll,,Ac,h_a,r ac -
terised in that the third conveyor (70) co-ope-
rates with a platform sﬁpporting the packing box (69)
during its fil}ing up with objécts (6), said platfoim
being vertically displaceable and retained at least in
a position at a level above the advancing path (74) of

the third conveyor.

13. A carrier for conveying objects of a nonuniform
cross section, characterised in that it is
shaped as a sleeve with an interior outline correspond-
ing to the exterior outline of each object in such a man-
ner that the carrier (4) when situated on one end sur-
face (96) retains the object (6) in an almost unmovable

position with the broadest end at the top.

14. A carrier as claimed in claim 13, ¢ harac-

ter ised in that it is provided with longitudinal

grooves (97) on the inside.

15. A carrier as claimed in claim 13, c¢charac-
t er ised in that on the outside it ccmprises con-

tact surfaces engaging guiding slides and deccs on &

handling system.

&ﬂ?b.
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16. A carrier as claimeé in claim I3, charac- x
terised in that it is cylindrical and symmetrical-
ly shaped about a plane perpendicular to its longitudi-

nal axis.
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