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854,717 
4 Claims. (C. 83-98) 

This invention relates to a carton flap cutting machine. 
Many products sold in returnable containers, for ex 

ample beverages such as beer, are packaged in glass bot 
tles, and then sold in a multi-cell carton comprising side 
walls, end walls, a bottom closure and top closure flaps. 
The empty bottles are usually returned to the packager 
in the carton, from which the bottles are removed, washed, 
sterilized and refilled. 
The bottles may be removed from the carton either 

manually or mechanically. Manual removal is, prima 
facie, slow, tedious and uneconomical. There are, there 
fore, machines which remove a plurality of bottles simul 
taneously from a plurality of cartons. However, for 
operation of such machines, it is necessary that unre 
stricted access to each bottle in each of the cartons be 
assured. This requires that the top closure flaps either be 
removed from the carton or tucked in. 

"Tucking-in' is unsatisfactory and hence attention has 
been directed to removal of the top closure flaps. 

Removal of the top closure flaps may be done either 
manually or mechanically. Manual removal is obviously 
slow, tedious and inefficient. Mechanical means hereto 
fore employed have included rotary saws. Such rotary 
SaWS are noisy, tend to jam, and are messy due to the 
sawdust formed. 

Accordingly, it is a prime feature of the present inven 
tion to provide an efficient machine for cutting the top 
closure flaps from cartons. 
A subsidiary feature of this invention is the provision 

of such a machine which is essentially trouble-free. 
A still further subsidiary feature of this invention is 

the provision of such a machine which can rapidly cut 
the top closure flaps from cartons. 

According to a broad aspect of this invention there is 
provided a carton flap removing machine comprising: 
A mainframe; a conveyor on said main frame for feed 

ing cartons to said machine and away from said machine; 
a plurality of sets of counter-rotating, overlapping, rotary 
shears, each shear positively driven and being rotatable 
about a vertical axis; a plurality of ploughs for engaging 
and pivoting said flaps of said carton to a vertically up 
standing position to be severed by an associated set of said 
shears; said conveyor advancing said carton to said coun 
ter-rotating shears in spaced relation to the frontal faces 
of said shears; and means for disposing of said severed 
flaps. 
By another specific feature of this invention there is 

provided a carton flap removing machine comprising: 
A main frame; a conveyor on said mainframe for feed 

ing cartons to said machine and away from said machine; 
a plurality of sets of counter-rotating, overlapping, rotary 
shears, each shear being positively driven and being ro 
tatable about a vertical axis; means for rotating said ro 
tary shears; a plurality of ploughs for elevating and di 
recting said flaps of Said carton to a vertically upstanding 
position to be severed by an associated set of said shears; 
a plurality of sets of gripping rollers for engaging said 
elevated flaps for directing said flaps and said carton 
through said machine; means for rotating said rollers; 
said conveyor advancing said carton to said counter 
rotating shears in spaced relation to the frontal faces of 
said shears; and means for disposing of said severed flaps. 

5 

10 

20 

30 

40 

45 

50 

55 

60 

65 

70 

2 
In drawings which illustrate embodiments of this inven 

tion, 
FIG. 1 is a top plan view of a machine according to 

this invention, 
FIG. 2 is a front elevational view of the machine of 

FIG. 1, 
FIG. 3 is a side elevational view, looking from the 

right hand side, of the machine of FIG. 1, 
FiG. 4 is a top plan view, partly in section, of the driv 

ing means for operation of the machine of FIG. 1, 
FIG. 5 is a top plan view partly in section of the flap 

feeding means and flap cutting means of the machine of 
FIG. 1, showing the path of the fiaps, 

FiG. 6 is a section along the line V-VI of FIG. 1, 
FIG. 7 is a section along the line VII-VII of FIG. 1, 

and 
FIG. 8 is a front elevational view, partly in section, of 

another embodiment of this invention. 
As seen in FIGS. 1, 2 and 3, the flap cutting machine, 

indicated generally as 10 consists of three sections, a feed 
ing section it, a flap removal section 2 and a flap dis 
posal section 3. 
The carton feeding section includes a roller conveyor 

14, provided with a plurality of rollers 5, each roller 
being freely rotatably mounted by means of axles 6 jour 
naled in the frame member 17. The cartons 8 shown by 
broken lines, are manually and gravitationally fed along 
the roller conveyor, with the flaps 59 raised, so that the 
flaps 59 enter the spaces 29 between ploughs 2i, which 
may suitably be formed of sheet metal. The ploughs are 
shown in FIG. 2 to be attached to the machine by means 
of hexagonal bolts 22. 
The so-fed cartons with flaps 19 raised continue to pass 

through the machine. The flaps are then gripped by 
rotating rubber feed rollers, indicated diagrammatically 
as 23 in FIG. 1, at flap removal section 2. By such 
means, the flaps are urged into contact with counter-rotat 
ing rotary shears, indicated diagrammatically as 24 in 
FIG. 1. By these means, the flaps are cut off. 
The carton with its flaps cut off proceeds along roller 

conveyor 14 to the next stage where the bottles are re 
moved. 
The removed flaps are met as they emerge from the flap 

removal section 2, by a high velocity gaseous blast in 
the exhaust plenum 25 of a blower 26 driven by a motor 
27. In this way, the flaps are disposed of along the dis 
charge chute 28. The path of the flaps is indicated by ar 
rows 29, while the path of the cartons is indicated by 
arrows 39. 
The rotary shears 24 may be mechanically rotated by 

any suitable means. One possible means is shown in the 
embodiment of FIGS. 1-7, while a second means is shown 
in the embodiment of FG, 8. 
Turning first to the embodiment of FIGS. 1-7, the 

means for rotating both the rubber feed rollers 23 and 
the rotary shears 24 generally includes a gear drive motor 
31. The shaft 32 of the motor has a drive sprocket (not 
shown) attached thereto. A drive chain 33 passes around 
the drive sprocket and a driven sprocket 34, and the drive 
sprocket, driven sprocket 34 and drive chain 33 are pro 
tected by a housing 35. A gear box 36 is provided in op 
erative association with the driven sprocket 34, and a drive 
shaft 36 upon which a drive sprocket 37 is mounted is 
situated within the gear box. The drive shaft 36 and drive 
sprocket 37 is also located with a drive box housing 38 
(see FIG. 4) within which are a plurality of feed roller. 
drive sprockets 39, mounted on feed roller shafts 49 
and rotary shear drive sprockets 41 mounted on rotary 
shear shafts 42. A roller chain 45 is laced through the 
sprockets to engage the drive sprocket 37, the feed roller 
drive sprockets 39, a roller sprocket 43 and the rotary 
shears drive sprockets 45 so that the feed rollers 23 and 
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the rotary shears 24 are rotated consecutively counter 
currently. The idler sprocket 43 is mounted on an idler 
shaft 44 which is pivotally mounted to move in the direc 
tion shown by arrow 46-46. In this way, the slack on 
the roller chain 45 may be taken up. Each of the sprockets 
37, 39, 41 and 43 rotate in the direction shown. 
FIG. 5 shows somewhat more clearly the operation of 

the feed rollers 23 and the rotary shears 24, as well as the 
path followed by the flaps. The feed rollers, shown gen 
erally as 23 comprise three sets 47 of counter-rotating 
rollers, each set comprising a clockwise rotating roller 48 
and a counterclockwise rotating roller 49, each of roilers 
48 and 49 being mounted on its respective shaft 49. The 
structure of feed rollers 48 and 49 will be specified herein 
after in FIG. 7. The rotary shears shown generally as 
24, comprise three sets 59 of counter-rotating shears, each 
set comprising an upper clockwise Iotating rotary shear 
51 and a lower, lapping, counter-clockwise rotating rotary 
shear 52. The structure of the rotary shears 51 and 52 
will be specified hereinafter in FIG. 6. 

Turning first to FIG. 6, this shows one of the sets 53 
of rotary shears. Clockwise rotating rotary shear 51 is 
threaded, on right hand threads, onto the lower end of 
its associated shaft 42, while counterclockwise rotating 
rotary shear 52 is threaded, on a left hand thread, onto the 2. 
lower end of its associated shaft 42. Each of the shears 
51 and 52 are composed of a main body portion S3 and 
a circumferential shearing flange 54. The shearing flange 
54 of rotary shear 51 overlaps the shearing flange 54 of 
rotary shear 52 at 61, in order to provide the means for : 
shearing off the flaps 19 from the carton 18. The mid 
portion of each shaft 42 is journalled into its respective 
ball-bearings 55 fixed to a horizontal frame member 56 
associated with and forming the bottom of drive box hous 
ing 38. Each of the drive sprockets 42 is keyed to its 
associated shaft 42 and is maintained in position by a 
nut 57 on a threaded portion 58 near the top of its asso 
ciated shaft 42. Each shaft 42 is journalled, at its top 
end, to its respective ball-bearing 59, fixed to a top hori 
zontal frame member 60, associated with and forming the 
top of drive box housing 38. 

Turning now to FIG. 7, this shows one of the sets 47 
of the feed rollers, clockwise rotating feed roller 48 is 
attached to the lower end of its associated vertical shaft 
40 by means of retaining bolt 62, while counterclockwise 
rotating feed roller 49 is attached to the lower end of its 
associated vertical shaft 48 by means of retaining bolt 62. 
Each of the rollers 48 and 49 is composed of an upper 
retaining ring 63 and a lower retaining ring 64 joined by 
a connecting rib 65, and is fitted with an inner sleeve 66 
and an outer rubber gripping roller 67. The outer rubber 
gripping roller 67 of roller 43 abuts the outer gripping 
roller 67 of roller 49 to provide a gripping surface there 
between for the flaps 19 of the cartons 18. The mid 
portion of each shaft 40 is journalled into its respective 
ball-bearing 68, fixed to horizontal frame member 56, 
which is associated with and forms the bottom of drive 
box housing 38. Each of the drive sprockets 39 is keyed 
to its associated shaft 40 and is retained thereon by a 
nut 69 on a threaded portion 70 near the top of its 
associated shaft 40. Each shaft 40 is journalled, at its 
top end, to its respective ball bearing 71, fixed to a top 
horizontal frame member 60, associated with and form 
ing the top of drive box housing 38. 
The operation of the embodiment of FIGS. 1-7 may be 

represented as follows: A pair of cartons 18 is manually 
and gravity fed, in a side-by-side relation along conveyor 
14, with the flaps 19 raised and directed between the 
ploughs 21. The ploughs guide the flaps, in a vertical 
position, between the respective sets 47 of rollers 48 and 
49, which are rotating about vertical axes. The flaps are 
then force fed between respective sets of upper rotary 
shear 51 and lower rotary shear 52, which are also rotat 
ing about vertical axes, thereby severing the flaps. 19 from 
the cartons 18, and permitting the cartons to discharge, 
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4. 
by gravity along the conveyor 14. The severed flaps 19 
are discharged through chute 28 by a stream of air from 
centrifugal blower 26. 
The embodiment shown in FIG. 8 differs from the em 

bodiment shown in FIGS. 1-7 in two respects, namely no 
rubber feed rollers 23 are used, and the rotary shears are 
operatively driven in a different manner. FIG. 8 repre 
sents the flap removal section 12 of the machine, the 
feeding section 11 and the flap disposal section 13 being 
the same as shown in FIGS. 1-3. 
The construction and mounting of the rotary shears 24 

are the same as shown in FIG. 6. However, the shears 
are fixed to the lower end of shaft 42 by means of retain 
ing nuts 72. The driving of the rotary shears is effected 
by means of intermeshing gears 73, which may be of bevel 
construction for a quieter operation, each mounted on 
a shaft 42. A drive shaft 36 drives one of the inter 
meshing gears 73 by means of rotation of a pulley 74 
driven by a drive belt 76 and a drive pulley 75 mounted 
on the shaft 77 of the notor 78. 
The operation of this embodiment is the same as for 

the embodiment of FIGS. 1-7, with the exception that 
the flaps are fed through the machine due to co-operation 
between the gravity feed, due to the action of directly 
driven horizontal conveyor rollers upon which the cartons 
rest and are propelled and the friction between the over 
lapping rotary shears 51 and 52. 

While the driving means in this embodiment has been 
shown to be pulleys and a drive belt, sprockets and a drive 
chain may alternatively be used. In addition, in all em 
bodiments, a roller conveyor has been shown, but other 
equivalent conveying means well known to those skilled 
in the art, for example, belt conveyors, may be used. 

The embodiments of the invention in which an exclu 
R property or privilege is claimed are defined as fol 
OWS: 

1. A carton flap removing machine comprising: 
(a) a main frame, 
(b) a conveyor on said main frame for feeding car 

tons to said machine and away from said machine, 
(c) a plurality of sets of counter-rotating, overlapping, 

rotary shears, each shear positively driven and being 
rotatable about a vertical axis, 

(d) a plurality of ploughs for engaging and pivoting 
Said flaps of said carton to a vertically upstanding 
position to be severed by an associated set of said 
shears, 

(e) said conveyor advancing said carton to said 
counter-rotating shears in spaced relation to the 
frontal faces of said shears, and 

(f) means for disposing of said severed flaps. 
2. A carton flap removing machine comprising: 
(a) a main frame, 
(b) a conveyor on said main frame for feeding car 

tons to said machine and away from said machine, 
(c) a plurality of sets of counter-rotating, overlapping, 

rotary shears, each shear being positively driven and 
being rotatable about a vertical axis, 

(d) a plurality of ploughs for engaging and pivoting 
Said flaps of said carton to vertically upstanding 
position to be severed by an associated set of said 
shears, 

(e) a plurality of sets of gripping rollers for engag 
ing said flaps to direct said flaps and said carton 
through said machine, 

(f) said conveyor advancing said carton to said 
counter-rotating shears in spaced relation to the 
frontal faces of said shears; said ploughs (d) and 
said rollers (e) cooperating to direct said flaps to 
a position to be severed by said shears, and 

(g) means for disposing of said severed flaps. 
3. A carton flap removing machine comprising: 
(a) a main frame, 
(b) a conveyor on said main frame for feeding car 
tons to said machine and away from said machine, 
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(c) a plurality of sets of counter-rotating, overlapping, 

rotary shears, each shear being positively driven and 
being rotatable about a vertical axis, 

(d) means for rotating said rotary shears, 
(e) a plurality of ploughs for elevating and directing 

said flaps of said carton to a vertically upstanding 
position to be severed by an associated set of said 
shears, 

(f) said conveyor advancing said carton to said 
counter-rotating shears in spaced relation to the 
frontal faces of said shears, and 

(g) means for disposing of said severed flaps. 
4. A carton flap removing machine comprising: 
(a) a main frame, 
(b) a conveyor on said main frame for feeding car 
tons to said machine and away from said machine, 

(c) a plurality of sets of counter-rotating, overlapping, 
rotary shears, each shear being positively driven and 
being rotatable about a vertical axis, 

(d) means for rotating said rotary shears, 
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(e) a plurality of ploughs for elevating and directing 

said flaps of said carton to a vertically upstanding 
position to be severed by an associated set of said 
shears, 

(f) a plurality of sets of gripping rollers for engag 
ing said elevated flaps for directing said flaps and 
said carton through said machine, - 

(g) means for rotating said rollers, 
(h) said conveyor advancing said carton to said 

counter-rotating shears in spaced relation to the 
frontal faces of said shears, and 

(i) means for disposing of said severed flaps. 
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