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(54) FEEDING MACHINE FOR USE WITH A PACKAGING
MACHINE FOR USE WITH CARTONS OF DIFFERENT SIZES

(71) We, Tag MEeaD CORPORATION,

a Corporation organised under the laws of

the State of Ohio, U.S.A., of Courthouse

Plaza Northeast, Dayton, Ohio, U.S.A., do
5 hereby declare the invention, for which we
pray that a Patent may be granted to us,
and the method by which it is to be per-
formed, to be particularly described in and
by the following statement: —

This invention relates to a machine for
feeding packaging cartons from a hopper
and to a packaging machine.

Wide spread proliferation of many sizes
and shapes of primary packages requires
that secondary packages such as sleeve type
cartons of different sizes be provided. It
is current practice to provide an end loaded
sleeve type carton for packaging a dozen
primary packages. Such cartons are also
frequently provided for use in packaging
two dozen primary packages. Machines
which are constructed for loading and
closing end loaded sleeve type cartons
ordinarily are well suited for use with a
carton of a particular predetermined size.
Such machines require substantial modi-
fication in order to adapt them for use
with cartons of the same type but of a
different capacity.

The present invention provides a machine
for feeding cartons from a hopper, said
machine comprising feeder means movable
sequentially toward and away from the
hopper, suction means including a fixed
vacuum source and a plurality of suction
cups mounted on said feeder means and
movable therewith for engaging and with-
drawing cartons in sequence from the hop-
per together with a main valve arranged
to control the connection between said
fixed vacuum source and said suction cups
and means for applying pressure above
atmosphere to said main valve thereby to
ensure sequential opening and closing
45 thereof during each operating cycle, and
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manually operated pneumatic means for
rendering said main valve ineffective to
apply vacuum pressure to said suction cups
during preselected withdrawal movements
of said feeder means, which movements are
selected to be at regular spacing but non-
successive, without interfering with said
main valve during other withdrawal move-
ments of said feeder means.

According to one mode of operation,
the suction cups are deactivated during
alternate cycles of the feeder means so as
to render the feeder means adaptable for
use with cartons which are larger than
standard size cartons. Certain suction cups 60
may be deactivated when the mechanism is
used in conjunction with small cartons and
reactivated for use with large cartons. In
addition pusher means is provided and syn-
chronized with conveyor means having 635
spaced transversely disposed flight bars so
that during feeding of standard size small
cartons, two such cartons are moved into
the space between two adjacent flight bars
whereas a single large carton whose di- 70
mensions in the direction of movement
along the conveyor having flight bars is
twice that of the standard size smaller
cartons so that a single larger carton may
occupy the space between two adjacent 75
flight bars.

Preferably the packaging machine has a
folding arm arranged to swing through a
clearance slot formed in each leading verti-
cal end flap of eacht carton so as to engage 80
the trailing vertical end flap of an im-
mediately preceding carton and thus to
fold the trailing end flap toward a closed
position. If the machine is adjusted for
use with large cartons, the folding arm 85
simply idles at a position intermediate the
leading and trailing edges of the larger
cartons but of course the folding arm en-
gages each trailing end flap of each carton
wether the machine is used in conjunction 90
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with smaller type cartons in which two
cartons for example are disposed between
adjacent flight bars or with larger cartons
when only one carton is disposed between
adjacent flight bars.

For a better understanding of the inven-
tion, reference may be had to the follow-
ing detailed description taken in conjunc-
tion with the accompanying drawings in
which FIG. 1 is a somewhat schematically
represented side view of a machine con-
structed according to this invention and
which in solid lines depicts the feeding
mechanism during an intermediate stage
of a feeding operation adjusted for use in
conjunction with small or standard size
cartons; FIG. 2 is a view of a portion of
the left hand end of FIG. 1 and shows the
parts in solid lines in the positions which
they occupy upon completion of a feeding
operation; FIG. 3 is a perspective view of
a pair of standard size small cartons which
illustrates the closing of the leading and
trailing end flaps; FIG. 4 is a view similar
to FIG. 2 but which depicts the machine
in conjunction with larger cartons, certain
dimensions of which are multiples of the
corresponding dimensions of the smaller
cartons shown in FIG. 2; FIG. 5 is a
schematic view similar to FIG. 1 but which
shows the pneumatic system for applying
vacuum and air under pressure to the main
and control valves during a feeding cycle
for a machine which applies suction during
alternate cycles only and in which FIG. 6
is a view similar to FIG. 5 but which de-
picts the parts in the positions which they
occupy during that part of a cycle of
operation of the oscillatable feeding means
during which vacuum pressure is cut off.

As shown for example in FIG. 1, the
machine includes a hopper 1 in which a
plurality of small or standard size cartons
C are stacked. Oscillatable means in the
form of arm 2 is pivoted at fixed pivot 3
and provided with crank arm 4 which is
connected by link 5 and pin 6 to an
operating crank 7 via pin 8. Driving crank
7 is rotated by means not shown in a
clockwise direction. As is obvious, arm 2
oscillates to and fro about pivot 3 and its
position adjacent the lowermost carton C
in hopper 1 is designated by dotted lines.

For engaging and withdrawing the
lowermost carton C from hopper 1, a
plurality of suction cups 9 and 10 are pro-
vided and engage the lowermost carton C
in known manner and withdraw the carton
downwardly when the oscillatable arm 2
swings in a clockwise direction about pivot
3. A withdrawn partially set up carton is
indicated at CI and is deposited atop strip-
per plate 11 in known manner in co-
ordination with the release of vacuum
pressure.

For the purpose of moving a carton such
as Cl from stripper plate 11 onto conveyor
12 and intermediate flight bars such as 12a
and 12b, a pusher arm 13 is provided and
is pivoted to fixed pivot 14. Pusher arm 13
oscillated to and fro about pivot 14 by
connecting rod 15 which is pivoted at 16
to pusher arm 13 and which is pivoted at
its other end at pin 17 to rotatable crank
18. Crank 18 is rotated in a clockwise
direction by means not shown but which
is well known. As is indicated in FIG. 1
in solid lines, the pusher 13 occupies an
intermediate position and upon movement
into engagement with carton Cl causes
that carton to move from stripper plate 11
onto conveyor 12 and to a position im-
mediately adjacent and behind flight bar
12b.

During a succeeding operation of oscil-
latable arm 2 ‘and pusher arm 13, a suc-
ceeding carton is moved behind carton Cl
and immediately in front of flight bar 12a.
During a subsequent phase of operation.
two cartons occupy positions designated
at C3 and C4 between flight bars 126 and
12¢. Similarly cartons C5-C12 are disposed
along the working reach of conveyor 12
as shown in FIG. 1.

FIG. 2 shows the pusher arm 13 in the
position which it occupies upon completion
of a feeding operation such as that effected
in conjunction with a carton such as is
designated at C4. Conveyor 12 is driven by
driving sprocket 19 and the conveyor is
disposed about idler sprockets 20 and 21 in
known manner. Operating movement is
imparted to driving sprocket 19 by means
of driving chain 22 which cooperates with
sprockets 23 and 24. Sprockets 24 is driven
from a gear box 25¢ in known manner by
means not shown.

The working reach of conveyor 12 ex-
tends horizontally from sprocket 19 to
sprocket 21 and defines a predetermined
path along which the cartons on the con-
veyor and between the flight bars are loaded
and their end flaps closed. Preferably the
loading operation is effected in the region
at which the cartons C3, C4 and C5 are dis-
posed as indicated in FIG. 1.

Following completion of a loading opera-
tion through the open ends of the cartons,
the ends flaps must be closed. As is best
shown in FIG. 3 in conjunction with car-
tons C5 and C6, carton C5 is provided with
top end flaps 25 and bottom end flaps 26
only one of which is observable in FIG. 3.
In -addition carton C5 includes trailing end
flap 27 only one of which is observable
in FIG. 3 together with a leading end flap
28 only one of which is observable in FIG.
3. Similarly carton C6 includes top end
flaps 29 and bottom end flaps 30. Leading
end flaps 31 and trailing end flaps 32 are
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associated with carton C6. Leading end

flap 28 of carton C5 and trailing end flap

32 of carton C6 are in close proximity

with each other when the elements occupy
5 the positions shown in FIG. 3.

As is well known, upper and lower flaps
such as 29 and 30 of carton C6 may be
folded into closed position downwardly and
upwardly respectively by known static

10 plows not shown in the drawings. Similarly
static plows such as those indicated at

33 in FIG. 3 may conveniently be em-

ployed to fold the leading end flaps such

as 28 and 31 into closed position.
15 As is well understood, static plows as
such are not suitable for performing a
complete folding operation of trailing end
flaps such as 27 of carton C5 and trailing
flap 32 of carton C6.

In order to fold the trailing end flaps, a
folding arm 34 is provided on each side
of the path of movement of the cartons
and preferably is supported by a substan-
tially vertical oscillatable shaft 35 which is
oscillated by known means such as a gear
box 25a.

In order to provide clearance between
the leading end flap 28 of carton C5 and
folding arm 34, a clearance notch 36 is
formed in the leading end flap 28 of carton
C5 so that arm 34 may swing in a clock-
wise direction as viewed from above
through the clearance slot 36 and into
engagement with trailing flap 32 of carton
35 C6. This swinging movement of folding

arm 34 causes the trailing flap 32 of carton
C6 to fold approximately to the position
indicated in FIG. 3. Thereafter static flight
bar 33 engages the trailing flap 32 and
40 completes the folding of that flap into
closed position. Following this operation
static plows not shown in the drawings fold
top end flap 29 downwardly into overlying
relationship with respect to leading end
‘45 fiap 31 and trailing end flap 32 and bottom
end flap 30 is folded upwardly by static
plows into flat face contacting relation with
the leading end flap 31 and the trailing end
flap 32 so that upon completion of this
50 operation the closing of the carton is sub-
stantially complete. Of course suitable appli-
cations of glue are made so as to effect a
proper bond in known manner. If desired,
the end flaps may be secured by other
‘55 known means such as locks.

Following the glueing operation, the car-
ton is complete and the completed cartons
are fed toward the right through the posi-
tions designated in FIG. 1 at C11 and Ci2.

60 The so-called standard size or small cartons
C which are depicted in FIGS. 1, 2 and 3,
do not require as many suction cups as
do larger cartons. For this reason, only
the mounting sockets for a row of suction

65 cups is depicted at 40 in FIG. 1. These
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mounting sockets may simply be sealed off
by any suitable means when the machine
is used in conjunction with small cartons
as depicted in FIGS. 1-3.

When the machine is used in conjunction 70
with larger cartons such as are designated
at LC in FIG. 4, a full complement of
suction cups is employed and such suction
cups are designated in FIG. 4 by the
numerals 9, 10 and 40a. It will be under- 75
stood that such cup 40z need not be
physically removed as indicated in FIG. 1
but simply may be sealed off by means of
a closure element such as 40b which is
threaded into an appropriate hole on oscil- 80
latable operating arm 2. Larger cartons LC
are twice as large as smaller cartons C in
the direction of movement along the work-
ing reach of conveyor 12 and hence occupy
the entire space between adjacent flight 85
bars such as 12b and 12c¢ as indicated at
LCa.

Since half as many of the larger cartons
LC can be accommodated by the con-
veyor 12 as compared to the smaller car- 99
tons C, it is necessary in the illustration
shown in FIG. 4 to feed one half as many
of the larger cartons LC in a given time
interval. This is accomplished according to
one facet of the invention by simply shut- 95
ting off the vacuum pressure to suction
cups 9, 10 and 40a during alternate cycles.
Thus while the oscillatable arm 2 and the
pusher 13 continue to operate in the man-
ner described in connection with FIGS. 1
and 2, suction pressure is not applied
during each cycle but rather is applied only
during alternate cycles. The arrangement
shown in FIG. 5 depicts conditions during,
a feeding cycle when the machine is ad-
justed for use with large cartons LC
while FIG. 6 depicts conditions during the
alternate or non-operating cycle when the
machine is adjusted so as not to feed a
carton LC.

As is shown in FIG. 5 in connection
with a feeding cycle, a cam operated main
valve 41 is interconnected by conduit 42
with suction cups 9, 10 and 40a.

Main valve 41 is connected by conduit
43 with a vacuum source schematically
represented at 44. Main valve 41 is
operated by cam 45 having raised portions
45¢ and lower portion 45b. A cam fol-
lower 4la is provided on the stem of main
valve 41 and follows cam 45 during the
rotation thereof by shaft 45¢. Shaft 45¢
also drives arms 7 and 18 in unison with
the cam 45.

A pneumatic system includes manually
operable control valve 46 having manual
botton 46a. Valve 46 is connected with
main valve 41 via conduit 47. Pneumatic
means also includes a cam actuated control
valve 48 on whose stem 48z a cam follower 130
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48b is mounted to ride on cam 49 driven

by chain 50 and sprocket 51. Sprocket 51

is twice the diameter of sprocket 45d so

that for each revolution of shaft 45¢ and
S of sprocket 45d, sprocket 51 and its asso-
ciated arm 49 rotate one half revolution.
Thus cam actuated valve 48 operates one
half as many times in a given time inter-
val as does main valve 41 and only during
alternate cycles. Manually operated valve
46 is interconnected with air supply source
schematically represented at 52 by a bypass
conduit 53 which bypasses cam actuated
control valve 48. A conduit 54 intercon-
nects cam actuated control valve 48 and
manually actuated control valve 46.
Similarly a conduit 55 interconnects the
vacuum source 44 with cam actuated con-
trol valve 48.

Cam actuated control valve 48 is pro-
vided with a compression spring 48¢ which
causes the cam follower 48b to maintain
constant contact with the cam 49. It should
be pointed out that main valve 41 is not
provided with a spring such as 48c¢. Instead
this valve is supplied with pressure which
bears against the piston 415 to urge the
cam follower 4la and stem 4lc¢ into con-
tact with the surface of cam 45. When
pressure is relieved in the main valve 41
and is then not applied to piston 415, the
cam follower 4le rides along the cam
surface 45¢ but does not engage the lower
cam surface 45b. :

With the units in the positions depicted
in FIG. 5, vacuum pressure is applied
from the vacuum source 44 through the
conduit 43 and the sequentially operable
main valve 41, conduit 42 to the suction
cups 9 and 10 when the roller 4la rides
on the lower surface 456 of cam 45 as
shown in FIG. 5. The roller 4la is main-
tained in the position shown in FIG. 5
by pressure fluid supplied through conduit
47, manually operable control valve 46,
conduit 54, cam actuated control valve 48,
and conduit 56 from the air supply 52, the
pressure of which is in excess of atmo-
spheric pressure. This pressure causes cam
50 follower 4la to follow the cam 45 and
during each rotation thereof turns the
vacuum on and off as required. For ex-
ample during a carton withdrawing opera-
tion the vacuum is on and the parts occupy
the positions shown in FIG. 5. When the
cam follower 4la rides on the upraised
portion 45a of the cam 45, main valve
41 is closed with its cam follower 415
moved toward the right so as to shut off
and to isolate the vacuum in conduit 43
from conduit 42 and from suction cups 9
and 10 while allowing atmospheric air to
enter port 4l¢, conduit 42 and cups 9 and
10. It should be noted that the valve but-
65 ton 46a is in its depressed position in both
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FIGS. 5 and 6.

FIG. 6 as explained also represents the
depressed condition of valve button 46a
but shows the cam follower 4la spaced
from the cam 45 because no pressure 70
above atmospheric pressure is applied to
the right hand end of main valve piston
41b. This condition is due to the fact that
the cam 49 has rotated one half revolution
during a complete revolution of cam 45 75
as shown in FIG. 6. This operation, due
to the action of spring 48c, causes the cam
follower 48b to move onto the lower por-
tion 49a of cam 49. This action effectively
interconnects vacuum conduit 55 through 80
valve 48 and conduit 54, through manually
operable control valve 46 with conduit 47
so that vacuum pressure is applied to the
piston 415 in main valve 41. This action.
precludes the cam follower 41a from fol- 85
lowing the cam 45 and thus effectively
closes the valve 41 and isolates the
vacuum in conduit 43 from conduit 42 and
connects conduit 42 to atmosphere. Of
course with no vacuum in conduit 42 no 9¢
vacuum is available in suction cups 9, 10
and 40e. Thus during the engagement of
suction cups 9 and 10 with the lowermost
carton LC in hopper 1, a carton is not
withdrawn "and the oscillatable arm 2 95
simply idles without any effective with-
drawal during the portion of the cycle
represented by FIG. 6. It is by this means
that one half the number of larger cartons
are fed according to the arrangement re-
presented in FIGS. 4, 5 and 6 as are fed
by the arrangement represented in FIGS.
1, 2 and 3.

Since each of the larger cartons LC
occupies the same space as that which 105
normally is occupied by small cartons such
as C3 and C4 in FIGS. 1-3, for example,
the trailing end flaps such as are designated
at 32 on carton C6 and the leading end
flaps such as are designated at 28 on carton 110
C5 can be considered as nonexistent in
connection with the arrangements of FIGS.

4, 5 and 6. Under these conditions, the
oscillatable vertical shaft 35 and the fold-
ing arm 34 simply idle and oscillate to and 115
fro without engaging any end flaps in the
region intermediate the leading and trailing
edges of a large carton LC which is the
space equivalent of two small cartons C5
and C6. Of course the parts are operated
in synchronism so that the action described
above in connection with the smaller car-
tons such as C3 and C4 occurs to allow the
end of folding arm 34 to swing through
a clearance notch such as indicated at 36 125
and which is formed in the leading end flap
of a large carton LC to allow the folding
arm 34 to engage a trailing end flap on a
larger carton LC such as that designated
at 32 in FIG. 3 in connection with the 130
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small carton C6.

In order to preclude alternate deactiva-
tion of the vacuum cups such as 9 and
10. and to ensure proper application of

5 vacuum during each oscillation of oscillat-

able arm 2 and of oscillatable pusher arm

13, the button 46a is simply elevated to

a position not represented in FIGS. 5 and

6 but which effectively interconnects the
10 piston 415 of main valve 41 through con-

. duit 47, valve 46, and bypass conduit 53

with  the air supply under pressure

schematically represented at 52 to cause
the stem of valve 41 to move toward the
15 left and thus to cause cam follower 4la
to follow the cam surfaces 45a and 45b of
cam 45. Under these conditions the main
valve 41 operates to supply suction-on and
off during each operating cycle, that is
20 during each oscillation of oscillatable feed-

. ing arm 2 and of oscillatable pusher arm
13.. The change over for cartons of dif-
ferent sizes is thus simplified and requires
the simple activation manually of push
button 46a. ' :

While the drawings show cartons LC
which are twice the size of cartons C in
the direction of feed, it is obvious that
other dimensional multiples may be em-
ployed without departing from the scope
of the invention.

g Attention is directed to our application

" ‘No.. 14942/78 (Serial No. 1568127) which

is divided from this application, and which
35 claims a machine for closing the end flaps
of sleeve type cartons comprising a hop-
per containing a stack of cartons each
having a clearance slot formed in the lead-
ing end flaps thereof, means for moving the
cartons in sequence and in close juxtaposi-
tion to each other along a substantially
horizontal predetermined path and with
the cartons in a horizontal transverse rela-
tion to the path so that the ends of the
cartons are at the sides of the path, and
a folding arm disposed on each side of
the predetermined path and arranged to
swing in a substantially horizontal plane
through the clearance slot in each leading
end flap and into engagement with the
trailing end flap of an immediately pre-
ceding carton so as to impart swinging
closing movement thereto.

WHAT WE CLAIM IS: —

55 1. A machine for feeding cartons from
a hopper, said machine comprising feeder
means movable sequentially toward and
away from the hopper, suction means in-
cluding a fixed vacuum source and a
plurality of suction cups mounted on said
fedeer means and movable therewith for
engaging and withdrawing cartons in
sequence from the hopper together with
a main valve arranged to control the con-
65 nection between said fixed vacuum source
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and said suction cups and means for apply-
ing pressure above atmosphere to said
main valve thereby to ensure sequential
opening and closing thereof during each
operating cycle, and manually operated 70
pneumatic means for rendering said main
valve ineffective to apply vacuum pressure
to said suction cups during preselected
withdrawal movements of said feeder
means, which movements are selected to
be at regular spacing but nonsuccessive,
without interfering with said main valve
during other withdrawal movements of said
feeder means.

2. A machine according to Claim 1 in-
cluding means for isolating a predetermined
one or more of said suction cups from
said vacuum source.

3. A machine according to Claim 1
wherein the main valve is operated by a 85
first cam means to activate and deactivate
said - suction " cups in - synchronism with
movements of said feeder means.

4. A machine according to Claim 1
wherein the main valve activates and de- 99
activates said suction cups and wherein
second cam means-movable in synchronism
with said feeder means controls the opera-
tion of said main valve means.

5. A machine according to Claim 4 95
wherein pneumatic means connected with

75

80

- said main valve is arranged to control co-

operation between said main valve and
said second cam means.

6. A machine according to Claim 5 100
wherein said pneumatic means includes a
manually operable control valve arranged
to supply suction pressure or pressure in
excess of atmospheric pressure to said main
valve.

7. A machine according to Claim 6
wherein a further control valve operable
synchronously with the feeder means is
interconnected between said manually
operable control valve and a source of 110
vacuum pressure and wherein said further
control valve supplies vacuum pressure at
intervals to said main valve through said
manually operable control valve when said
manually operable control valve is ad-
justed to supply vacuum pressure to said
main valve.

8. A machine according to Claim 6
wherein a further control valve syn-
chronously operable with the feeder means,
is interconnected between said manually
operable control valve and a source of pres-
sure in excess of atmospheric pressure and
wherein said further control valve supplies
pressure in excess of atmopsheric pressure
at intervals to said main valve through
said manually operable control valve when
said manually operable control valve is
adjusted to supply pressure from said
source of pressure in excess of atmospheric 130
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pressure. :

9. A machine according to- Claim 8
wherein a bypass conduit is interconnected
from said source of pressure in excess of

5 atmospheric pressure to said manually
operable control valve so as to bypass said
further control valve and to supply pres-
sure to said main valve when said manually
operable control valve is adjusted to supply

10 pressure from said bypass conduit to said
main valve.
10. A machine according to any of
Claims 1 to 9 associated with cartons
having end flaps, the leading ones of
15 which each include a clearance slot, in-
cluding means for moving the cartons along
a predetermined path from the feeder
means, means for loading the cartons, and
a folding arm arranged to swing through
the clearance slot of each leading end
flap and into engagement with the trailing
flap of an adjacent immediately preceding
carton for closing said trailing flap.

11. A machine according to Claim 10
25 wherein said folding arm is mounted on a

substantially vertical shaft and arranged

to swing in a horizontal plane.

12. A machine according to Claim 11
wherein said shaft is arranged to oscillate

20

in synchronism with movement of the 30
cartons along said predetermined path.

13. A machine according to Claim 10
wherein said folding arm swings at a tan-
gential velocity which is greater than that
at which the cartons move- along said pre- 35
determined path. :

14. A machine according to Claim 10
wherein static plows are arranged to en-
gage and fold the leading end flaps and to
engage the trailing end flaps following 40
initial folding thereof by said folding arm.

15. A machine according to Claim 1
wherein pusher means sequentially engages
the cartons withdrawn from the hopper
and moves-them along a predetermined 45
path and wherein conveyor means includ-
ing transverse spaced apart flight bars
sequentially engage and move the cartors.

16. A packaging machine substantially
as described herein with reference to and 50
as illustrated in the accompanying draw-
ings. :

For the Applicants,
A. SPENCE & CO.,
Chartered Patent Agents,
114 Downlands Road,
Purley,

Surrey, CR2 4JF. -
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