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17 Claims.

“This invention relates to packaging apparatus
and to methods of packaging, aud particularly
to. packaging operations wherein. during the
course thereof a tab-member or the like is tucked
or inserted into a recelving package opening.

It 4s-an object of the invention to provide im-
proved :packaging apparatus and methods, and

more particularly fo provide packaging -opera-.

tions which will impart and insure to the pack-
age & smooth and proper exterior. contour, and
whergin damage $o the package -parts such as
crushing of buckling of tab elements.or the like
isprecluded. B

[53]
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the flap-folding cams forming a part of the flap-
folding and flap-inserting structures;

Figs. 10 to 14, inclusive, are sectional, illus-
trative views, on an enlarged scale, showing .suc-
cessive steps in the flap-folding ang inserting or
tucking operations; i ] :

Fig. 15 is a sectional, {llustrative view, on &
further -enlarged scale, and taken on the line
15—15 of Fig. 10, illustrating the action of the
former member; and i

Figs. 16 and 17 are illustrative, ‘perspective

" views further showing the tab or flap-inserting

A further object of the invention is to provide '

improved packaging methods and apparatus for
folding and inserting & package part, such as &
carton tab or fap or the like, into a receiving
opening.. - . -

A still further .object ©of the invention is to
provide, in connection with packaging cpera-
tions of the type stated, for the preconditioning
or.shaping of a package ppening into ‘which a
tucked ar inserted -glement is to be introduced,
whereby to facilitate and dnsure the invariable
and “proper seating .of the element within said
opening. - '
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“srarious other objects, advantages and features :

of the invention will be apparent from the follow-
ing specification when :taken in connection with

the accompanying drawings wherein a preferred :

embodiment of the invention is set forth for
illustrative purposes. ‘ o

“In the drawings, wherein like reference numer-
als refer to like parts throughout: °

Fig. 14sa plan view-of & packaging -apparatus
constructed in accordance with the principles
of the invention and adapted for carrying out the
methods thereof;

Fig. 2 is a partial perspective view of the ap-
paratus of Fig. 1, more particularly illustrating
the former member and associated flap-folding
and tucking elements;

Pigs, 3 and 4 are partial plan views jllustrat-
ing the action of the former member &s it is en-
gaged and withdrawn from the package opening
during the shaping or forming operation;

Fig. 5 is a longitudinal sectional view through
the structure of Fig. 1, on the line 5—5 thereof;

Fig. 6 is a transverse sectional view through
the structure, on the line 6—& of Fig. 1;

Fig. T is a detail, perspective view of the aliner
member forming a part of the flap or tab-tuck-
ing means, .

Figs. 8 and 9 are detail perspective views of
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operations. . .

‘Referring more specifically to the Arawings, it
will be seen that the structure comprises a con-
veyor, generally indicated by the numersl 10,
Pigs. 1, 5 and §, adapted to convey & series of
packages along a predetermined path of move~
ment. Specifically, the packages in the s~
trated embodiment are cartons or the like 41 of
a type having an end closure formed of a pair of
cooperating side flaps 12 and 13, Fig. 16, and .an
overlapping cover flap 14, ‘The conveyor com-
prises a track structure 15, shown in section in
Fig. 6, mounted upon the frame 16 of the machine
by suitable means such as bolts or the like. The
track member 15 is of general U-shape in sec-
tion, and has secured fo the upper portions there~
of a pair of track members 13 and 48 which, to-
gether with members 45, form the longitudinal
extending track structure along which the mov-
able elements of the conveyor are adapted to be
propelled.

The movable elements of the eonveyor comprise
a series of. U-shaped buckets 20, Fig. 5, connected
by means of links 21, the links and buckets being
pivotally secured by a series of pivot pins 22. ‘The
conveyor is of the endless type, and may be pro-
pelled by means of sprockets or the like, not
shown, arranged at its ends, as will be under-
stood by those skilled in the art. In the par-
ticular embodiment shown, the conveyor is
adapted to be propelled by its driving mechanism
continuously and at a uniform speed during the

~ operation of the machine. The buckets 20 form

a series of alined pockets within which the car- .
tons |1 are carried along the path of travel of
the conveyor, it being understood that the car-
tons may be arranged on the conveyor at one
end and removed from the -conveyor &t the other
end thereof, by suitable means. The present in-
vention concerns that phase of the packaging
operation occurring after the cartons have been
loaded and the side flaps 12 and {3 of the end
closure folded into position, more particularly
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concerning the folding, and insertion or tucking
of the cover flap or tab member {4, and the shap-
ing of the carton opening to receive the flap.
The conveyor also includes an upper frame
bar 25, Figs. 5 and 6, extending along the length
of the conveyor, and adapted to carry a presser
bar 26 by means of a series of studs 21. Com-
pression springs 28 are mounted on these studs,
and are operative to maintain the presser bar in
yielding contact with the upper surfaces of the

10

cartons, whereby to hold the cartons in proper .

position within the conveyor buckets during the
packaging operations.

. ton flap 14 into proper seated position comprises

a pair of stationary folding cams, an operating :

flap-folding or breaking member, a series of tuck-
ing members, an aliner member or guide mem-

ber cooperable with the tuckers, and a forming .

or shaping member insertable into the carton

opening adapted to receive the flap, prior to the:

insertion of the flap member therein. These
members, and their manner of operation, will now
be described.

The structure of the stationary folding cams

will be best understood by reference to Figs. 8

and 9, and their manner of ‘mounting with re-
spect to the conveyor is best shown in Fig. 6. As
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illustrated, there are two of these folding cams,

an vpper folding cam 30, Fig. 8, and a lower fold-
ing cam 3{, Fig. 9. The upper folding cam 30 is
carried by a series of brackets one of which is
indicated at 32 in Figs. 1 and 6, which bracket
is supported from the conveyor track 15 by

means of a support arm 33. Similarly, the lower ;

folding cam 31 is carried by a series of brackets
34 supported from the conveyor track by support
arms 35. The manner in which the cams pro-
gressively fold the carton flap {4 and effect the

tucking of the flap, as illustrated in Figs. 10 to |

14, inclusive, will be later described in reference
to the operation of the structure.

The forming member 31, the folding or flap-
breaking member 38, and the series of tucking
elements 39, 40 and 41 are all carried by a support
frame 42, as will .be best understood by refer-
ence to Fig. 2. Whereas the folding cams 30
and 31 are stationary during the operative func-
tioning of the machine, the forming and tucking

members are movable, and to this end the sup- -

port frame 42 is adapted for movement in pre-
determined and timed relation fo the movement
of the conveyor. More specifically, the support
42 is adjustably mounted by means of bolts such
as indicated at 43, Fig. 2, upon a bracket 44, Figs.
1, 2 and 6. This bracket is in turn adjustably
mounted by means of bolts 45 upon an operating
frame 46 pivotally mounted by means of studs 47
and 48 upon a pair of gear wheels 48 and 50,
respectively. Gear 49.1s mounted on a driven
shaft 51, whereas gear 50 is mounted on an idler
shaft §2, and the two gears are connected for si-
multaneous operation by means of an intermedi-
ate idler gear 53 mounted upon an idler shaft
54.

As stated, the shaft 51 is adapted to be driven,
and this shaft is preferably driven from the same
operating mesans that drives the conveyor, so that
the shaft and conveyor will be continuously op-
erated in predetermined timed relation during
the operation of the machine. As the shaft 6
is driven, the gears 49, 50 and 53 will all be driven
in timed relation, and the movement of the gears
49 and 50 imparts a bodily circular shifting to
the operating frame 46, due to the eccentric po-
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sitions of the studs 47 and 48 upon the gear :
wheels. This circular motion of the operating
frame is transmitted to the support frame 42
through the intermediary of the bracket 44, a
circular motion thereby being imparted to the
forming or shaping element 37, the folding or
flap-breaking member 38, and the several tuck-
ing elements 39, 40 and 4f. The circular motion
of the support 42 gives the elements a com-
ponent of movement toward and away from the
conveyor,' and ' also longitudinally ‘of the con-
veyor. The conveyor and gears are driven as In-

: ~: «dicated by the arrows in Fig. 1, and it will be seen.
The means for folding and tucking the car-

that the conveyor moves to the right and that
the frame 42 and the elements carried-thereby
likewise move to the.right during the time that

: the frame is.projected toward the conveyor and

the operating elements are in operative associ-
ation with the.cartons. The support 42 may be
adjusted toward or away from the conveyor by
means of the adjustment screws 45, and longi-
tudinally of the conveyor by means of the ad-
justment screws 43. “The support is provided at
its end remote from the bracket 44 with a8 bear-:
ing foot 55 adapted to slidably engage & support
platform 56 formed as a part of the frame of
the machine, - :
The several elements 38, 39, 40 ‘and- H are
rigidly carried upon the support 42, wheréas the’
forming or shaping-mémber 37 is plvotally mount-"
ed upon the'support for limited ‘pivotal shifting:

- with' respect thereto.” More specifically, as best
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shown in Figs. 3, 4 and 10, the formirig: member"
is pivotally mounted upon a stud'ST carried by
the support, there being also provided a-pin 58
anchored to the suppoit ‘and ‘engageable within

-8 slot formed in the forming member.: A tension

spring 59 is anchored at one end to the support .
and at the other end to the forming member,
and normally urges the latter counterclockwise
is seen in Figs. 3 and 4 to the limit permitted by
the pin and slot connection.

‘The position of the parts as the forming mem-
ber operatively engages the carton is illustrated -
in Fig. 3, and Fig. 4 shows the relative position
of the parts as the forming member leaves its
operative engagement. It will be seen in Fig. 3
that as the forming member engages the carton
it is slightly behind the carton with respect to
the latter’s longitudinal travel, whereas as the:
forming member leaves the carton it is in ad-
vance thereof. This action is secured due to the
fact that while the gears are driven at constant

“speed, the support 42 has & maximum rate or

component of movement longitudinally of the
conveyor, and greater than the speed of move- .
ment of the conveyor, during that portion of the
operating. cycle while the forming member is
projected into operative contact with the carton.
The structure of the aliner or guide member
for guiding the folded carton flap into séated po-
sitfon within its receiving opening is illustrated
in Figs, 1,5 and 7. As shown, the upper frame
bar 25 of the conveyor carries a laterally project-
ing support arm 62 on the end of which is mount-
ed the aliner or guide member 63. The lower sur-

- face of this aliner is adapted to contact the carton

flap and guide the same into seated position.
‘The flap-folding and tucking operations will be

best understood by reference to Figs. 10 to 14, in-
clusive, and also Figs. 15, 16 and 17. It is to be
understood that the cartons are moved continu-
ously through the machine by the conveyor, en-
gaging the stationary folding cams; and as the
cartons are moved along the support 42 they are
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acted upon successlvely by the forming member,
the folding or flap-breaking member, and the sev-
eral tucking members-in sequence, at each cycle
of operation of the support. The action of the
forming member is illustrated in Fig, 10; the ac-
tion of the flap-breaking member is illustrated in
Figs. 11 and 12; and the actions of the first and
last tucking members are- illustrated in Figs. 13
and 14, respectively.

Refernng to Fig. 10, as the carton is brought
into operative engagement with the folding cams
30 and 31, the upper cam 30 becomes operative
to'” engage and hold the previously folded flaps

- 12 and 13 in position, and the lower cam 3, by
reason of a cam surface 3{a, Fig. 9, formed there-

3

- shapes the opening, as will be understood by ref-.
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on, engages-and effects an initial bending opera-

tion upon the cover flap (4. Simultaneously the

forming or shaping member 37 is projected into °

engagement with the carton to form and shape
an opening 65, Fig. 16, therein, above the flaps
12 and 13, for receiving the cover flap 14 subse-
quently to be folded into position.  As will be un-
derstood by reference to Figs. 3 and 4, the end of
the forming member is shaped generally to corre-
spond-with the shaping of the end of the flap (4
but, as indicated in Fig. 15 on a somewhat exag-
gerated scale, the forming member is made slight-
1y wider as well as slightly thicker than the end
of the carton flap, whereby to insure the produc-
tion of an opening €5 in the carton adequate to
readily recéive the flap without possmlhty of jam-
ming-or -crushing of-the parts.”. -

- It will be understood that in automatlc pack-
aglng machmes of the type herein provided, tab
members such as:the flap {4 are moved very rap-
1dly mto folded and seated position into the car=
ton. ."Also, this: action is effected by mechanical
operating ' devices of ‘a -rigid and non-yielding
character.. The preconditioning of the opening 65
by means of the forming or shaping member 31
which, as stated, is shaped to simulate generally
the flap [4, but is slightly greater jn width and
thickness, ‘insures the production of a proper
sizéd and positioned opening so that the flap may
bé received within the carton without possibility
of crushing, buckling or jamming, and notwith-
standing rapid and positive operation of the flap-
inserting mechanisms. More particularly, the
slightly over-size forming. member produces a
permanently set and properly disposed opening in
the.carton, as shown in Fig. 16, insuring the ready
reception of the tab or flap. The action of the
flap-tucking members is facilitated, and it is in-
sured that the end closure for the carton, as the
cartons leave the conveyor w111 be in proper con-
dition. -

“Pue to the circular motion of the support mem-
ber ‘42, the: former 37 may be inserted into the
carton opening 65 to form and shape the same
while the carton is being moved by the conveyor,
and due to the resilient or yielding mounting of
the -former member upon-its support 42, the
former.-member is enabled to feel its way into the
carton opening- without damage to- the carton,
notwithstanding . slight variations in successive
carton bodies. Rapid and automatic operation
with continuous motion of the cartons is permit-
ted. .The spring 59 not only permits the yielding
or--resilient movement of the forming member,
but also restores the member to an invariable po-
sition as the former leaves contact with the car-
ton, ' whereby to facilitate its introduction into the
opening -of the next succeeding carton body. The
end of:-the forming member, which is rounded to
simulate the tab (4, has a rocking action as it
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erence to Figs, 3 and 4.

As the carton reaches a position opposite the
folding or flap-breaking member 38, the member
engages the end of the flap 14 breaking and fold-
ing It over the upper cam member into position
as illustrated in Figs. 11 and 12. At this station
of the conveyor the cooperating contours 30b and
31b of the upper and lower stationary cams are
shaped so that during the folding and breaking
operation -the cams firmly guide the -lower flap
portion and hold it in position. As the carton
then moves to succeeding stations opposite the
tucking members 39, 40 and 4{, these tucking
members operate to tuck the folded flap into posi-
tion within the carton opening 65. The action of
the first tucking member 39 is illustrated in Fig.
13, and it will be seen that during this initial
tucking operation the aliner or guide member 63
operates to guide the bent flap end into the carton
opening. The action of the final tucking mem-
ber 41 is illustrated in Fig.-14, this tucking mem-
ber being operable to push the carton flap ‘into
fully seated position. By reference particularly
to Fig. 1, it will be seen that the sevéral-tucking
members are of progressively increasing length
whereby to effect the progressive tucking of the -
carton ' flap into proper seated position. Also,
the tucking members 39 and 40; as well as “the -
folding and flap-breaking member 38, are pro- -
vided with tapered:-or inclined end- surfaces
whereby to facilitate the flap-folding and’ttick-
ing operations. “The upper folding cam“is-Te~ -
cessed -as indicated at 30c, Fig. 8, to permit the’
inward -movement of the flap during the initial
tucKing operation, as illustrated in Fig. 13, the
cam entirely terminating as the final tucking
members become operative to move the flap into.”
fully seated position. The manner in which the
flap is finally tucked into position into the carton
opening is also illustrated in Fig. 17.

It is obvious that various changes may be made’
in the specific embodiment of the invention set
forth for purposes of illustration without depart-

5 ing from the spirit thereof. Accordingly; the in< -

vention is-not to be limited to the specific embodi-"
ment described, but only as mdlcated m the fol-
lowing claims.

The invention is hereby claimed as follows

1. A packaging apparatus- comprising means
for conveying a package having a projecting tab
element along a predetermined path, means asso-
ciated with said conveying means and disposed -
at an inserting station therealong for inserting
the tab element into an opening in the package
adapted to receive said tab, a former member also
associated with the conveying means and dis-
posed at a forming station therealong in #tivance -
of the inserting station, a support for the former
member, means for projecting said support to-
ward the package whereby to insert the former
member into the package opening, and means
for resiliently mounting the former member upon
its support to facilitate the movement of the
former member into said package opening.

2. A packaging apparatus comprising means
for conveying a package having a projecting tab
element along a predetermined path, means asso-
ciated with said conveying means and disposed
at an inserting station therealong for inser ting
the tab element into an opening in the package
adapted to receive said tab, a former member also
associated with the conveying means and dis-
posed at a forming station therealong in advance
of the inserting station, and means operable
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while the package is being moved by the convey=
ing means for shifting the former member into
the package opening and simultaneously along

the path of travel of the package whereby to

shape said opening.

3. A packaging apparatus comprismg means
for conveying a package having a projecting tab
element along a predetermined path, means asso-
cidted with said conveying means and -disposed
at a predetermined point therealong for inserting
the tab element.into an opening in the package
adapted to receive said tab, a former member.also
associated with the conveying means and dis-
posed at a predetermined point therealong in ad-
vance of the inserting means, and means oper-
able while the package is being moved by the
conveying -means for projecting the former mem-
ber into the package opening whereby to shape
said opening, said projecting means having a
component of movement in the direction of travel
of the conveying means but at a different speed
than the speed of travel of the conveying means.

4. A packaging apparatus comprising means
for conveying a package having a projecting.tab
element along a predetermined path, means asso-
ciated with said conveying means and .operable
while the package is being moved by the convey-
ing means for inserting the tab element into an
opening in the package adapted to receive said
tab, and means also associated with the convey-

. ing means and operable while the package is be~
ing conveyed by the conveying means:for shaping
said package opening to.receive said tab, said
shaping means comprising & former member hav-
ing an increment of movement along the path of
travel of the conveyor and projectible into the
package opening while the package is in motion.

5. A packaging apparatus comprising means
for conveying a package having a projecting tab
element along a predetermined path, means com-
prising a series of stationary cams associated
with said conveying means and operable while
the package is being moved by the conveying
means for inserting the tab element into an open-
ing in the package adapted to receive said tab, a
former member associated with the -conveying
means, and means for moving said former mem-
ber into the package opening and along the path
of travel of the package while the package is be-

ing moved by the conveying means whereby to §

shape said package opening to receive the tab
element.

6. A packaging apparatus comprising means
for conveying a package having a projecting tab

element along a predetermined path, means as- -

sociate® with said conveying means and dis-
posed at a predetermined point therealong for
inserting the tab element into an opening in the
package adapted to receive said tab, said tab in-
serting means comprising stationary cam means
and folding and tucking elements, a former mem-
ber also associated with the conveying means,
and means for moving the former member, along
the path of travel of the conveying means and
for simultaneously projecting the former mem-
ber into the package opening as the package is
conveyed by the conveying means to shape said
opening and for withdrawing the former memnr-
ber from said opening prior to the introduction
of the tabelement therein.

7. A packaging apparatus comprising means
for conveying a package having a projecting tab
" element along a predetermined path, means as-
sociated with said conveying means and disposed
at a predetermined point therealong for insert-
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ing the tab ‘element into an cpenmg in the pack
age :adapted -to receive said tab, a former mem-.

JDer also associated with the conveying mesans, a.
‘support for the former member, and means for

moving saxd support in g circular path whereby -
to pro:ect the former member toward the pack-
age and into the package opening to-shape said
opening and simultaneously move the former
member along the ‘path of travel of the convey-
ing means. -

8. A packaging appa.ratus comprising means
for conveying a package having a ‘projecting tab
element along .a predetermined path, means as-
sociated with sald conveying means for insert-
ing the. tab element dinto an copening in the pack-
age adapted to recewe said tab, and means also
associated with the conveying means and oper-

:able while the package is being conveyed by the

conveying means for shaping said.package open-
ing to receive sald tab, said shaping means com-
prising a former member having an increment of
movement along the path of travel of the con-
veyor and projectible into the package opening
while the package is in motion.

9. A packaging .apparatus as deﬂned in claim
8 ‘whetein a support is provided for the former
member, the .former member being resiliently

‘ mountei on said support.
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10. Aipackaging apparatus as deﬁned in c1a1m
8 wherein the’ former member is resiliently
mounted upon the support. :

11. A packaging apparatus compnsing means
for conveying & package having a projecting tab
element along & predetermined path, means as-
sociated with said conveying means and disposed -
at a predetermxned point therealong for insert-
ing the tab elemefit into an opening in the pack-
age adapted to redeive said tab, & former member
also associated with the conveying means, a sup-
port for the former member, and means for mov-
ing said -support in :an orbital path whereby fo
project ‘the former member toward the package
and into the -package opening to -shape said
opening and simultaneously move  the former

% member along the path of travel of the convey-

ing means.

12. A packaging apparatus comprlsmg means
for conveying a package having a projecting tab
element along a predetermined path, means as-
sociated with said conveying means angd dis-
posed -at a predetermined point therealong for
inserting the tab element into an opening in the
package adapted to receive said tab, a former
member also associated with the conveying
means, & support for the former member, and
means for moving said support toward and from
the package . whereby to project the formrer:

‘member into the package opening to shape said

opening, said former member being yieldably
mounted upon its support whereby the former
member may adjust itself automatically within
predetermined limits to the position of the pack-
age and the package opening on the conveying
means.

13. A packaging apparatus comprising means
for conveying a package having a projecting tab
elenrent along a predetermined path, means as-
sociated with said conveying means and disposed
at a predetermined point therealong for insert-
ing the tab element into an opening in the pack-
age adapted to receive said tab, a former mem-
ber also associated with the conveying means, a
support for the former member, the former
member being resiliently mounted on said sup-
port, and means for projecting the former mem-
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ber into the package opening to shape said open-
ing and for withdrawing the former member
from sald opening prior to the introduction of
the tab element therein.

14. In a packaging apparatus for cartons of
the type having a body and an end closure com-
prising a palr of cooperative side flaps and.an
overlying cover flap provided with a tab element,
the combination of means for conveying the car-
ton along & predetermined path, means associ-
ated with the conveying means for holding said
side flaps in cooperative closed position whereby
to form an opening in the carton between the
edges of said flaps and one of the side walls of
the carton body, & former member mounted ad-
jacent the conveying means, operating means for
projecting the former member into said carton
opening to shape said opening and for withdraw-
ing the former member from said opening, and
means disposed at a predetermined point along
the conveying means and operable after the
withdrawal of the former member fronr said car-
ton opening for folding the cover flap into over-
lying position upon said slde flaps and for in-

5

serting said tab element into the formed carton
opening. '

15. A packaging apparatus as defined in claim
14, wherein said former member and said tab
inserting means are located at different stations
longitudinally of the conveying means, whereby
the cartons transmitted by the conveying means
are transmitted successively first to the former
member and thereafter to the tab element in-
serting means.

16. A packaging apparatus as defined in claim
14, wherein the operating means for the former
member includes means for moving the former
member longitudinally of fhe conveying means
simultaneously as the former mémber is project-
ed into the carton opening, whereby the former
member may be projected into the carton open-
ing as the carton is being moved by the convey-
ing means.

17. A packaging apparatus as defined in claim
14, wherein a support is provided for the former
member, the former member being resiliently
mounted on said support. ‘

CLARENCE J. MALHIOT.
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