July 18, 1944. J. D. LE FRANK 2,353,736
CAN UNLOADING MACHINE
Filed Feb. 7, 1942 2 Sheets-Sheet 1

/\ \ Q ;I:ITOR.
BY Lo o727 '
My B B,

ATTOBRNEY:S




July 18, 1944. J. D. LE FRANK 2,353,736

CAN UNLOADING MACHINE

Filed Feb. 7, 1942 2 Sheets-Sheet 2
o & A
60 Ty
& T &3 47 | 7
;'[ /\ e el ] 7/0]/ )’70??
AU H iSSP N, : i B
O 111 AR Al A S A B NS I 4
B=J ! | ;
S 7 2 < el 1z ALl Rs
66, b4 A 78— £

6

Foton L1E B!
BY Q 049
_ég J&zﬁaﬁﬁizgl/

ATTORNEYS




Patented July 18, 1944

2,353,736

UNITED STATES PATENT OFFICE
CANUNLOAsj:;ZGMACHINE

John D. Le Frank,
" American Can Com
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Applcation February 7 , 1942, Serial No. 429,940
7 Claims. (CL 214—1.1)

This invention relates to & machine for un-
loading cans from filled _fibre boxes ‘or cartons
and has particular reference to ‘unfolding or open-
ing the usual overlapping closure flaps of closed
cartons containing metallic cans or containers
and to the removing of the cans from such car-
tons.

It is the practice of container manufacturers
to deliver cans to their customers in a sanitary
condition and therefore various types of shipping
receptacles are used, including the usual fibre
cartons having one wall closed by overlapping
outer and inner flaps, Many liquids and bever-
ages that are canned are packed and shipped in
handy size family cartons of this character, It
is desirable and economical therefore to use the
same carton for delivering empty cans to the
canner for filling and for delivering the filled
cans to the consumer, the cans being removed
from the carton for filling and sealing and then
being repacked into the original carton for dis-
tribution to the constimer. -

The instant invention contemplates facilitat-
ing such a double use for cartons by providing

8 mechanical emptying machine which is partic- :

ularly adaptable for use in packing plants and
canneries for opening such ecartons and for re-
moving empty cans therefrom preparatory to
fliling the cans.

An object, therefore, of the invention is the
provision of a machine for removing empty cans
irom closed and filled cartons wherein the flaps
constituting a closure wall of each carton are
unfolded as the carton moves along a predeter-
mined path of travel in that the cans may be
emptied from the carton and advanced to 3 sub-
sequent operation machine, such as g filling and
sealing machine, while the empty cartons are ad-
vanced to a position adjacent the subsequent op-
eration machine for the repacking with the filled
and sealed cans.

Another object of the invention is the provi-
sion of such an unloading machine wherein the
cans are held magnetically while the carton is
stripped off the cans by movement along a diver-
gent path of travel so that the carton will be fully
emptied of cans.

Numerous other objects and advantages of the
invention will be apparent as it is better under-
stood from the following description, which, tak-
en in connection with the accompanying draw-
ings, discloses a preferred embodiment thereof.

Referring to the drawings:

Figure 1 is a perspective view of a can unload-
ing machine embodying the present invention;
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Fig. 2 is a sectional view taken substantially
along a plane indicated by the lines 2—2 in Fig.
1, the view showing a box of containers in an
advanced position in the machine and’ showing

how the side or longitudinal flaps of the box are

opened, with partsbroken away;~ —

Fig. 3 is a top plan sectional view taken sub-
stantially along a plane indicated by the lines
3—3 in Fig. 1, the view showing a carton of
empty containers in section and in a position
incident to opening its end or transverse flaps,
with parts broken away; :

Fig. 4 is a side elevation of g portion of the
machine at the left in Fis, 1, with parts broken
away; )

Fig. 5 is a top plan view of the portion of the
machine shown in Fig. 4 with additional parts
and with parts broken away:

Fig. 6 is a sectional view taken substantially
along a vertical plane indicated by the lines 6—6
in Fig. 1; and

Fig, 7 is a fragmentary sectional view taken
along the line 7—7 in Fig. 6 and showing mag-
netic elements mounted on a rotary disc mem-
ber.

In the present invention, unsealed closed car-
tons A, filled with empty sheet metal cans B
having one end open are moved along a prede-
termined path of travel on 3 conveyor. Such
cartons preferably are resting on edge with their
overlapping closure flaps in a vertical plane ex-
tending parallel with the conveyor. The cans
in the cartons rest on their sides in a horizontal
Position with the bottoms of the cans adjacent
the carton flaps. In this position the cartons
move against a pointed opening blade disposed
adjacent the conveyor. ‘The pointed blade en-
gages under the longitudinal or outer flaps of
the carton and forces them outwardly with a
hinging action to partially open the carton and
to expose the inner or transverse flaps. Follow-
ing this hinging action the inner flaps are swung
back by an actuated finger to complete the full
opening of the carton and to expose the bottom
ends of the empty cans.

Each carton of exposed cans is moved further
by the conveyor into a position adjacent the face
of a rotating magnetic dise. Such a dise has a
plurality of magnets mounted thereon which at-
tract the cans and which hold them while the
carton is stripped off or pulled away. The
stripped off carton is delivered into a twisted run-
way which turns the carton right side up and
which discharges it onto an auxiliary conveyor.
The cans thus removed from each carton and
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- gtill clinging to the disc, are carried by the ro-
tating disc to a discharge chute. 'This chute
serves as a stripper for removing the cans from
the disc and for guiding them to any suitable
place of deposit, such as for example, the fllling
and sealing machine hereinbefore mentioned.
As a preferred embodiment of the invention
there is shown in the drawings a carton opening

and emptying machine having a table i2 which -

is supported by a frame 13, a bracket 14 and a
pedestal (5. The frame 13 is mounted on a
base 16 (Figs. 1, 5 and 6). An endless chain
conveyor 17 is disposed and operated adjacent
the table 12 for propeiling the filled cartons along
the table during the opening operation. For this
purpose conveyor fingers I8 are provided at
spaced intervals along the conveyor.

The chain conveyor T is driven by & driving
sprocket {8 mounted at one end of the machine
on & drive shaft 22. At the opposite end of the
machine the conveyor is carried over an idler
sprocket 23 mounted on a shaft 24 carried in an
upper- structure 25 of the pedestal 5.

Cartons moving along the table 12 are guided

by a rail 26 which is carried-on_spaced brackets vy

27 secured to the table 12. The table and the
guide rail are tilted transversely as best illus-
trated in Figs. 1, 2 and 6 so that the can will
remain in place in their carton until ready for
removal as will be hereinafter explained. '

As a carton A is propelled along the table 12
its longitudinal flaps marked C are opened as
hereinbefore mentioned by a pointed carton
opening blade 28 formed on the outer end of a
guide plate 29 disposed parallel with and in
spaced relation to the guide rail- 26. An oui-
wardly curved bulged section 32 is formed in
the guide plate and it is this bulged section that
hinges the flaps C outwardly as hereinbefore
mentioned.

The pointed end of the plate merges into a
wide section which is slightly greater than the
transverse width of the carton and this wide
section of the plate further hinges the flaps un-
til they have traveled through an angle of 180°
and are standing upright in a vertical plane.
The flaps thus entirely opened are held in this
position by the wide section of the guide plate
29, as best shown in Fig. 1.

As the carton continues to move forward along
the table 12 and between the guide rail 26 and
guide plate 29 the inner or transverse flaps
marked D are swung open through an angle of
180° so that they will be in the same plane as the
flaps C. For this purpose an opening 33 is
formed in the guide plate 29 (Figs. 1, 3 and 5)
so that as the inner flaps D come into the open-
ing, the natural spring in the material of the
carton will partially open them. Full opening of
these flaps is effected by an actuated finger 34
carried on an oscillated arm 35 which swings first
in one direction and then in the other to engage
against the flaps D alternately and to expose the
empty cans B. )

The arm 35 is mounted on the upper end of
a vertical shaft 36 which is carried in bearing
lugs 37, 38 of the bracket 14 (Figs. 1 and 6). A
lever 39 is mounted on the lower end of the shaft
86 and this lever carries a pin 42 which is con-
nected pivotally to a link 43. The link connects
with a reciprocating rod 44 which carries a forked
or bifurcated connection 45 at each end. This
rod is carried slidably in suitable bosses in the
frame 13 and the bracket {4. A pin 46 pivotally
joins one of the forked connections 4% with the
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Iink 43. The connection at the opposite end of
the rod carries a cam roller 48 which operates
against an edge cam 49. The roller is held against
the cam by & compression spring 50 which sur-
rounds the rod and which is interposed between
the rod boss in the frame 13 and & collar §i
mounted on the rod.

The cam 49 is mounted on & cross shaft 52
journaled in suitable bearings in the frame {3
and in a bracket 53 (Figs. 5 and 6) mounted on
the base 18. The shatt is rotated continuously
by a gear 54 which is mounted on the outer end
of the shaft. The gear 54 meshes with and is
driven by a pinion 55 mounted on & driving shaft
§6 journaled in a bearing formed in the bracket
$3. This shaft is the main driving shaft of the
entire machine and may be rotated in any sult-
able manner. The cross shaft 52 also drives the
conveyor (1 hereinbefore mentioned. —~For this
purpose the cross shaft carries g sprocket 57,
which drives an endless chain 58 that operates
over a sprocket” 59 mounted on the conveyor
drive shaft 22, Thus with the rotation of the
cross shaft 52, the conveyor i1 and the flap open-
ing finger 34 are actuated In proper timed rela-
tion.

The opened carton, with flaps unfolded (Fig.
1), is moved up to and adjacent the face of a
magnetized rotary unit 0. Such a unit includes
o metallic disc 81 (Pigs. 6 and D which is
mounted on the shaft 52. A plurality of magnets
62 are secured to the disc 81, These members
sre preferably of the permanent magnet type
and are covered by a smooth non-magnetic outer
disc 63.

‘When a carton of cans is moved into a position
as illustrated in Figs, 4, 5 and 6, the empty
metallic cans B are attracted to the outer disc
63 by the magnets 62. As the cans and the
carton are advanced by the rotating magnetic
disc 63 and by the-conveyor 17, the carton leaves
the conveyor and enters a curved runway which
is concentric with the disc 83 and which includes
a plurality of spaced and parallel curved guide
rods 64, 65, 68, 67 and a curved continuation of
the guide rail 26. QGuide brackets 89, Tl are
secured .to the guide rail 28 and support the
curved guide rods 65, 87. A bracket 12 (Figs. 5
and 6) is secured to the table 12 and supports
the guide rods 64 and 66. .

The guide rails 64, 65, 66, 87 start at the ter-
minal end of the guide plate 28 and extend out-
wardly and downwardly at an angle to the face
of the disc 63 so that the carton is moved away
from the disc and thereby is stripped from the
cans. The empty carton falls downwardly along
the runway. The rails are twisted to turn the
falling carton gradually from its “on edge” posi-
tion to & fiat horizontal upright position while
holding the flaps open. The carton in this posi-
tion is delivered onto a separate discharge con-
veyor 13. Thus it is in readiness to receive the
cans after they have been filled and sealed as
hereinbefore mentioned.

The machine end of the discharge conveyor 13
is supported on a pulley 74 mounted on a shaft
15 journaled in a bracket T8 (Fig. 1). This con-
veyor may be operated in any suitable manner
to transfer the cartons to a repacking destination
as hereinbefore mentioned.

The rotating disc 63 carries the cans B clinging
thereto, downwardly through a curved path of
travel and into engagement with an upwardly
curved stripper plate 11 (Fig. 1) which is dis-
posed adjacent the disc. This stripper plate is
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or may be an extenslon or continuation of the
bottom of a substantially horizontal can discharge
chute 78. The chute is supported on a floor stand
18 which is located adjacent the dise. -

As the cans still held onto the disc 83 by the g

magnets 62 are advanced with the rotary unit

68 they engage against the stripper plate and -

thereby are stripped from the disc. The stripped
or released cans roll into the chute 78 and are
thus directed to any suitable place of deposit.
" 8uch a chute preferably has side walls 82, 83
which guide the cans. The cans may be fed to
can filling and sealing machinery of the conven-
tional type while at the same time, emptied car-
tons A are being advanced along the conveyor

18 to the discharge end of the fllling and sealing -
The filling and sealed cans may be

machine.
repacked theredafter into the original cartons for
shipment as hereinbefore mentioned.

It is thought that the invention and many of
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its attendant advantages will be understood from -

the foregoing description, and it will be apparent

that various changes may be-made.in the form, .

construction and arrangement of the parts with-
out departing from the spirit and scope of the
invention or sacrificing all of its material advan-

tages, the form hereinbefore described being:

merely a preferred embodiment thereof.
I claim:

1. A machine for opening cartons ha.ving mner,

3 .
' gaging and for swinging open the inner flaps of _

the cartons to expose the cans therewithin, con-
veying means for advancing the cartons succes- .

sively into engagement with said prying means
and said engaging means, and devices disposed
in the path of travel of the opened cartons ad-
vanced by sald conveying means for separating

» the exposed cans from the opened cartons.

5. A machine for opening cartons having over-
lapping outer and inner closure flaps and -for
unloading empty metallic cans contained within
the cartons, comprising in combination, a con-
veyor for advancing the cartons along s predeter-
mined path of travel, guldes disposed on opposite
sides of said conveyor for retaining said cartons
in place, a pointed blade extended from one of
said guides for prying under the outer flaps of
the cartons, said blade having a convex section
adapted to swing the outer flaps into open posi-
tion, an oscillatory Ainger disposed adjacent sald

.guide in the path of the inner flaps of the moving

_cartons for alternately engaging and swinging
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and outer flaps and for unloading metallic cans -

therefrom, comprising in combination a conveyor
for advancing cartons of said cans along a pre-

determined path of travel, spaced opening devices
disposed adjacent said path of travel of the car-

open sald inner flaps of the cartons to expose
the cans therewithin, a rotary magnetic disc unit
operable adjacent the path of travel of the opened
cartons for attracting and holding the exposed
cans in a predetermined position, and means for
removing the cartons from the cans while they
are so held to free the cans for a subsequent
operation. B
6. A machine for opening cartons having over-

- lapping outer and inner closure flaps and for

35 .
. .mined path of travel and in an “on-edge” posi-

tons for successively engaging and swinging out-

wardly the inner and outer flaps of the carton to-

expose the cans contained within, and devices

disposed later in the path of travel of the cartons:
for separating the exposed cans from the opened -

carton.

unloading empty metallic cans contained within
the cartons; comprising in combination, a con-
veyor for advancing the cartons along a predeter-

‘tion, a pointed blade disposed in the path of travel

of the cartons for prying under the outer flaps

" of the moving carton, said blade having a bulged

40

2. A machine for opening cartons and for un-‘

loading metallic cans therefrom, comprising in
combination a conveyor for advancing cartons
of said cans along a predetermined path of travel,
opening devices disposed adjacent said path of
travel for opening a side of the carton to expose
the cans contained within, magnetic means oper-
able adjacent the exposed cans in the opened
carton for holding the cans in a predetermined
position, and means for stripping the carton off
the held cans so that the cans will be free of the
carton for a subsequent operation.

3. A machine for opening unsealed cartons
having overlapping outer and inner closure flaps
and for unloading empty cans contained within
the cartons, comprising in combination a con-
veyor for advancing the cartons along a pre-
determined path of travel, a pointed blade dis-
posed adjacent said conveyor -for prying under
and for swinging open the outer flaps of the car-
tons, means for engaging and for swinging open
the inner flaps of the cartons to expose the cans
within, and devices also disposed adjacent the
conveyor in the path of the opened cartons for
separating the exposed cans from the opened
cartons. _

4. A machine for opening unsealed cartons
having overlapping outer and inner closure flaps
and for unloading empty cans contained within
the cartons, comprising in combination, means
for prying under and for swinging open the outer
flaps of the cartons, means for successively en-
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section adapted to swing the outer flaps into an
open position, a finger also disposed in the path
of the advancing cartons and movable in opposite
directions into successive engagement with the
inner flaps of the cartons for swinging them open
to expose the cans within said carton, a rotary

- magnetic disc unit operable adjacent the path of

travel of the opened cartons for attracting and
holding the cans in a predetermined position, a
curved and twisted runway disposed at an angle
to said disc unit for removing the cartons from
the cans while they are so held to free the cans
for a subsequent operation, and for turning the
empty cartons from an “on-edge” position into
an upright position, a stripper member disposed
adjacent said magnetic disc for releasing the
freed cans from the disc, and devices adjacent
said disc and adjacent said runway for receiving

the separated cans and cartons and for carrying -

them to different places of deposit.

7. A machine for opening unsealed -cartons
having overlapping outer and inner closure flaps
and for unloading empty cans contained within
the cartons, comprising in combination; a con-

" veyor for advancing the cartons along a predeter-
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mined path of fravel, means disposed adjacent
said conveyor for prying under and for swinging
open the outer flaps of the cartons, means for
engaging and for swinging open the inner flaps
of the cartons to expose the cans therewithin,
and devices also disposed adjacent the conveyor
in the path of the opened cartons for separating
the exposed cans from the opened cartons.
JOHN D. LE FRANK.




