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3,406,493 
MACHINE FOR CLOSING THE END PANELS 
OF A CLOSED END TUBULAR TYPE ARTICLE 
CARRIER 
Michael Katogir, Atlanta, Ga., assignor to The 
Mead Corporation, a corporation of Ohio 
Filed Feb. 16, 1966, Ser. No. 527,867 

5 Claims. (Cl. 53—285) 

ABSTRACT OF THE DISCLOSURE 

For closing end panels which are foldably joined to the 
end edges of the side wall of a tubular type article car 
rier, the carrier is moved along a predetermined path and 
transversely reciprocable plungers are movably mounted 
on each side of the path of movement of the carrier. 
Suitable guides are arranged to engage and impart trans 
verse movement to the plungers whereby the end panels 
are sequentially folded transversely to closed positions 
and thereafter secured closed. 

This invention relates to a machine and method for 
manipulating the end panels of a tubular wrap-around 
type article carrier so as to effect closing and locking 
of such end panels. The invention is particularly appli 
cable to carriers of the type disclosed and claimed in 
United States Patent application Ser. No. 407,728 ?led 
Oct. 30, 1964 now Patent No. 3,339,723 issued Sept. 5, 
1967 and in US. application Ser. No. 407,779 also ?led 
Oct. 30, 1964 now Patent No. 3,348,671 issued Oct. 4, 
1967. . . 

Carriers of the type disclosed and claimed in the afore 
mentioned patent applications are particularly well adapted 
for formation into a package group by high speed pack 
aging machines of the type, for example as that disclosed 
in United States Patent.No. 2,751,730 dated June 26, 
1956. Where a package of the wrap-around type is formed 
by wrapping a carrier blank transversely about an article 
group, it is di?icult to a?ix a separate closure element to 
the ends of the wrapper due to the fact that the package 
groups are closely spaced one after the other in the ma~ 
chine and, in order to close the ends with a separate 
closure element, it may be necessary to rotate the carrier 
so as to expose the ends thereof in a sidewise direction 
and thereby to condition the package for the application of 
a separate closure element. Where blanks of the type 
disclosed in the aforementioned applications are utilized, 
the end panels are hingedly mounted to the end edges of 
the side walls of the carrier and hence simply require a 
closing and locking operation. 
A principal object of this invention is to provide an 

improved method and machine for closing and locking 
hingedly mounted end panels in a high speed machine 
where the article carriers are disposed one behind the 
other in closely spaced relationship and wherein it is not 
necessary to rotate each package so as to expose the ends 
thereof to apparatus located alongside the path of move 
ment of the group of articles. 

Another object of this invention is the provision of an 
improved machine and method for quickly and efficiently 
closing the end panels of a tubular type article carrier by 
apparatus which is characterized by a high degree of 
simplicity and e?iciency. 
The invention in one form as applied to a packaging 

machine for forming a wrap-around type carrier about a 
group of articles comprises a ?rst plunger mounted on 
one side of the path of movement of the group of articles 
and disposed in transverse relation thereto for recip 
rocable operation together with a second plunger mounted 
on the opposite side of the path of movement of the group 
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of articles and disposed in transverse relationship there 
to, the second plunger being arranged not only -to move 
transversely inward and thereby ‘to engage and fold one 
end panel of a wrapper following the folding and closing 
of the other end panel by the ?rst tubular element, but 
such second plunger element also being rotatably mounted 
and provided with a transverse ?nger whereby the last 
folded end panel is engaged and upon rotation of the 
second plunger both end panels are forced into locking 
interrelationship with each other and with a locking notch 
formed in a part of the wrapper itself. According to a 
feature of the invention both plungers are movably mount 
ed on suitable means such as a continuous conveyor so 
that the end panels of an adjacent wrapper may be folded 
while the package groups are being moved by the packag 
ing machine. Thus according to another feature of the in~ 
vention, the ?xedguides are disposed for engagement with 
parts of the plunger elements in coordination with the 
movement thereof along the continuous conveyor and in 
this way transverse movement is imparted thereto in the 
desired sequence. 
For a better understanding of the invention, refer 

ence may be had to the following detailed description 
taken in conjunction with the accompanying drawings in 
which 'FIG. 1 is a side view of a high speed packaging ma 
chine to which this invention has been applied; FIG. 2 
is a plan view of the blank having end panels and of the 
type to which the machine and method of this invention 
is particularly applicable; FIG. 3 is a perspective view of 
the completed package utilizing the blank depicted in 
FIG. 2 and showing six primary packages such as capped 
bottles packaged therein; FIG. 4 is a plan view of a part 
of the right hand end portion of the machine depicted in 
FIG. 1; FIG. 5 is a view taken along the line designated 
5—5 in FIG. 4; and in which FIG. 6 is an enlarged view 
of one of the plunger elements as depicted on the left 
hand side of FIG. 5. 

With reference to FIG. 1 the numeral 1 designates a 
transverse frame structure supported on vertical pedestals 
designated by the numerals 2, 3, 4 and 5. It will be under 
stood that the pedestals 2-5 are mounted at their lower 
ends on a suitable base structure. A plurality of carrier 
blanks of the type shown in FIG. 2 and generally desig 
nated by the numeral 6 are disposed above the machine 
in a suitable hopper structure designated by the numeral 
7. Primary packages such as the bottles designated by the 

' letter B in FIG. 1 are introduced on a continuous conveyor 
or otherwise to the left hand end of the machine and pro 
ceed toward the right to the formation of a completed 
package such as is depicted in FIG. 3. During movement 
through the machine the primary packages “B” are ar 
ranged in a series of groups designated in FIG. 1 at B1, 
B2, B3, B4, B5, B6, B7, B8 and B9. 
For the purpose of moving the bottle groups such as 

B1-B9 from left to right, an endless conveyor 8 is mount 
ed in known manner on rotatable elements 9, 10, 11 and 12 
which are supported by suitable shafts ai?xed to the frame 
of the machine in known manner. Secured to the conveyor 
8 is a series of ?ight bars designated by the numeral 13. 
As is apparent from FIG. 1, the ?ight bars engage a 
package group and impart movement thereto toward the 
right, it being apparent that the conveyor 8 and the ro 
tatable elements on which the conveyor is mounted and 
which are designated by numerals ~9~12 all rotate in a 
clockwise direction. 

In order to withdraw the lowermost one of the blanks 
from the hopper 7, a suitable reciprocable suction plunger 
14 is arranged to engage and draw downwardly such a 
blank so as to dispose the blank atop the immediately 
adjacent article group. 

Once the lowermost blank 6 is withdrawn from the 
hopper 7, it must be moved in synchronism with one of 
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the article groups such as B1. To this end, an endless con 
veyor 15 is suitably mounted in known manner on rotat 
able element 16, 17, 18 and 19 and moves in a clockwise 
direction. The blanks 6 are engaged along the trailing 
edges by suitable hooks mounted on conveyor 15 and des 
ignated by the numeral 20. Thus, as the article groups 
such as B1, B2, etc. move toward the right an associated 
blank such as 6 is moved atop each group by the action 
of conveyor -15 and its associated hooks 20 in a manner 
well known in the art. 
Once the particular wrapper 6 is properly oriented with 

respect to its associated article group such for example 
B3, suitable hold down mechanism serves to maintain the 
wrapper securely atop its associated group, Such mecha 
nism is designated in FIG. 1 by the numeral 21 and simply 
comprises an endless conveyor 22 mounted on rotatable 
elements 23 and 24 which or course are mounted on shafts 
journaled in suitable bearings, the shaft for rotatable 
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element 24 being journaled on frame element 3 while the I 
shaft for rotatable element 23 is appropriately journaled 
on the 1boom 21. 

For a complete description of the type of blank to which 
the invention is applicable, reference may be had to 
the aforementioned patent applications. Brie?y described, 
the blank depicted in FIG. 2 comprises a top panel 25 
having ?nger gripping apertures 26 and 27 and a plurality 
of apertures 28, 29, 30, 31, 32 and 33 for receiving the 
necks of the packaged primary articles. Of course, it may 
be desirablei'to utilize top panel 25 which overlies the 
crowns of the packaged bottles in which event the aper 
tures 28433 of course would not be used. Sloping panels 
34 and 35 are foldably adjoined respectively to the side 
edges 36 and 37 of the top panel 25 and conform generally 
with the shoulders of the packaged bottles. Side wall 3-8 
is foldably’ joined to sloping panel 34 along a fold line 
39 while a similar side wall 40 vis foldably joined to slop 
ing panel 35 along a fold line 41. Another sloping panel 
42 is foldably joined to the bottom edge of side wall 38 
along fold line 43 and a similar sloping panel 44 is fold 
ably joined to the bottom edge of side wall 40 along fold 
line 45. Formed in each of the sloping panels is a plurality 
of apertures 46 and 47 formed respectively in the sloping 
panels 42 and 44. These apertures are for receiving the 
lower portions of the packaged items to aid in securing the 
bottles into a unitary group. The bottom of the wrapper 
is a composite wall structure comprising the lap panel 48 
foldably joined to sloping panel 44 along; a fold line 49 
together with a similar lap panel 50 foldably joined to 
sloping panel 42 along a fold line 51. The wrapper is 
tightened in known manner by suitable machine elements 
which enter the tightening apertures 52 and 59 in panel 
50 and suitable opposed machine elements disposed in 
tightening apertures 54 and 55 formed in lap panel 48. 
The wrapper is secured about the articles group by locking 
elements 53, 56,57 and 58 formed in lap panel 50 which 
are driven by machine elements through the openings 
de?ned by retaining tabs 60, 61, 62 and 63 formed in 
lap panel 48. A medial separator panel designated by 
the numeral 64 is foldably joined to lap panel 48‘ along 
a fold line 65. When the package is complete, panel 64 
occupies a medial position in the carrier as depicted for 
example in FIG. 3. A pair of locking notches 66 and 67 
are formed in the ends of medial panel 64 for engaging 
the lowerend edges of the end panels to aid holding the 
end panels in closed position. 
The end panels of the wrapper depicted in FIG. 2 are 

designated by the numerals 68, 69, 70 and 71. Panel 68 
is foldably joined to an end edge of side wall 38 along 
the fold line 72 while panel ‘69 is similarly joined to an 
end edge of side wall 40'along fold line 73. Fold line 74 
interconnects end panel 70 with the other end of side wall 
38 and a similar fold line 75 foldably joins end panel 71 
with an end edge of side wall 40. 
For the purpose of interlocking end panel 68 and 69,. 

a locking tab 76 is formed along an edge of end panel 69 
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4 
and is inserted into locking~ aperture 77 formed in end 
panel 68. A similar locking tab 78 is formed along an 
edge of end panel 71 and is received by a locking aperture 
79 formed in end panel 70. 

a From the above description, it is apparent that the 
machine and method of this invention are for the purpose 
of engaging and folding end panels such as are designated 
by numerals 68~71 into positions of normal relationship 
with the side walls 38 and 40 wherein the end panels are 
closed and also for interlocking the panel 68 with the 
panel 69 by means of the locking tab 76 and the locking 
aperture 77. In like fashion, the panels 70 and 71 are 
interlocked with each other through the agency of locking 
tab 78 and locking aperture 79. Both end structures are 
interlocked with the wrapper by means of the locking 
notches 66 and 67 formed in the medial panel 64. 
Once a particular article group such as that designated 

at- B4 is appropriately assembled and moved toward the 
right by a ?ight bar 13 and with an associated wrapper 
such as 6 disposed atop the bottle group, the bottle group 
is then in condition for subsequent package formation 
operations. Thus, as is designated at B5, suitable folding 
structure which may taken the form of a guide or plow 
80 or which might take some other known form, engages 
a side panel such as 40 and initiates to downward fold 
ing thereof. Such folding is substantially complete when 
the bottle group arrives at the position depicted at B6. 
Of course, the subsequent folding operations are effected 
by mechanism not shown and simply eifect inward folding 
of lap panels such as are designated at 48 and 50 and 
suitable apparatus is employed to tighten the wrapper and 
to effect the locking thereof by driving the locking tabs 
57-59 through the respective apertures de?ned by retain 
ing tabs 60-63, the medial panel 64 being vertically dis 
posed upon completion of the formation of the package. 

During the stages of completion of the package as are 
designated for example at B6, B7, B8 and B9, the ap 
paratus and method of this invention may be employed 
to close and lock the end panels. Thus, the endless con 
veyor 81 is mounted for clockwise rotation on rotatable 
elements 82, 83, 84 and 85 which are mounted on suitable 
shafts supported by bearings which in turn are mounted 
on the frame of the machine. Suitable plungers constructed 
according to this invention are arranged in pairs on one 
side of the machine and are mounted on the conveyor 81. 
These plungers are designated generally in FIG. 4 by the 
numerals 86 and 87. 
As is best shown in FIG. 4, the plungers 86 and 87 are 

secured by suitable pins 88 to the endless conveyor 81. 
On the opposite side of the machine cooperating plungers 
89 are secured ‘by pins 90 to the endless conveyor 81A. 
As is apparent, the plungers 89 cooperate with each pair of 
plungers '86, 87 disposed on the opposite side of the path 
of movement of the groups of articles such as BIS-B9. 

> Each plunger 89 engages the panels such as 68 and 70 
and foldably joined on one side of the carrier and effects 
folding thereof to closed position while the plungers 86, 87 
cooperate with the end panels such as 69 and 71 on the 
opposite side of the carrier. As is apparent from FIG. 4, 
each plunger 89 performs a closing operation on a trailing 
panel such as panel 68 of bottle group B7 simultaneously 
with the folding of a leading end panel such as 70 of 
the bottle group B6. Also as is apparent from FIG. 4, one 
of the near side plungers such as 86 engages and closes 
a leading end panel such for example as 71 while the 
other plunger such as 87 engages and closes a trailing 
end panel such as 69. 
As is best shown in FIGS. 4 and 5, each plunger such 

as 89 comprises a ?rst ‘telescopic element 91 secured by 
pins 90 to endless conveyor 81A and a second telescopical 
ly related element 92 which is reciprocable within the 
outer telescopic element 91. , 

In order to effect closing of the end panels of the article 
carriers, the plunger element such as 92 must move 
transversely inward. To this end, a ?xed cam track 93 is 
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secured to the frame of the machine and is provided with 
cam groove 94 which in the form shown comprises a pair 
of upstanding guide tracks 95 and 96 in which a cam 
follower 97 is disposed. Thus, as the plungers 89 move to 
ward the right as shown in FIG. 4, cam followers 97 
respectively ride in the groove 94 de?ned by the guides 
95 and 96. When the point designated by the numeral 
98 is reached, the telescopic element 92 begins to move 
transversely inward and continues to do so until the point 
99 is reached. Of course the nose portion 100, which is 
bevelled as is indicated at 101 and 102, engages the 
end panels 70 and 68 and forces those panels to approach 
a position of normal relationship relative to the side wall 
38 of the associated two carriers disposed in sequence 
one behind the other. 

Since the end panels such as 68 and 70 must be inter 
related by the locking tabs formed on the end panels 69 
and 71, it is necessary to fold the panels in sequence. 
Thus, as is apparent in FIG. 4, panels 68 and 70 are fold 
ed somewhat ahead of the folding of the panels 69 and 71. 
The folding plunger on the opposite side of the path 

of movement of the article carriers such for example as 
that designated generally by the numeral 86 is depicted in 
an enlarged form in FIG. 6 and is shown to a somewhat 
smaller scale in FIG. 5. Plunger ‘86 comprises a pair of 
telescopically related elements designated respectively by 
the numerals 103 and 104. Telescopic element 103 is 
secured by the pins 88 to conveyor 81 and transverse 
movement is imparted to plunger element 104 by ?xed 
guide structure designated at 105 and secured in any suit 
able manner to the frame of the machine. As is best 
shown in FIG. 6, ?xed guide 105 is provided with a pair 
of upstanding guide rails 106 and 107 between which a 
groove 108 is formed. Thus, groove 108 constitutes a 
cam track in which the cam follower 109 is disposed. 
Cam follower 109 is secured by any suitable means to a 
pedestal 110 which rides in a slot not shown but which 
is formed in the bottom portion of telescopic element 103. 
Of course pedestal 110 is secured to a movable with the 
base element 104A of telescopic element 104. 

Thus, as plunger structure 86 arrives at the point des 
ignated in FIG. 4 by the numeral 111, transverse inward 
movement is imparted thereto until the point designated 
112 is reached. This movement forces the telescopically 
related element 104 and a base plate 104A to move in 
wardly toward the path of movement of the article groups 
while the telescopic element 103 remains ?xed to the 
endless conveyor 81 and hence moves in a straight line. 
This relative transverse movement of the telescopically 
related elements 103 and 104 imparts rotation to the 
telescopic element 104 about its axis of reciprocation due 
to the fact that a follower element 113 is secured to tele 
scopic element 104 and rides in a groove 114 a portion 
of which 115 is in alignment with the axis of the tele 
scopically related elements and a portion of which des 
ignated at 115A is generally helically shaped. Thus, as 
transverse relative axial movement is effected between 
the elements 103 and 104, rotary motion is imparted to 
the element 104. 

Rotary motion of telescopic element 104 is advan 
tageously utilized by a folding ?nger 116 and ?xed by 
any suitable means such as nut 117 to the inner end of 
telescopic element 104. 
As is apparent from FIG. 4, transverve movement in 

wardly of plungers 86 and 87 ?rst swings the panels 69 
and 71 toward their closed positions as represented by 
bottle groups B7 and B8. Once the plungers 86 and 87 
arrive at their innermost positions, it is then necessary 
to cause the locking tabs designated by numerals 76 and 
78 to enter their associated locking apertures designated 
at 77 and 79 respectively. In addition, it is necessary to 
force the bottom edges of the end panels into locking 
engagement with the associated locking notches such as 
66 and‘67. To this end rotation of telescopic element 104 
and in turn of locking ?nger 116 forces the end panels 
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6 
into locking engagement as is shown at the trailing end 
of article group B9 and the leading end of article group 
B8. When in this position, the end panels of both ends 
of article group B9 are fully closed and locked and the 
package is complete. Of course, only the leading end of 
package group B8 is then complete but the trailing end 
thereof is thereafter completed when the article group 
B8 arrives at the position designated B9. 
As is apparent from FIG. 4, the plungers on one side 

of the path of travel of the article groups such as are 
designated by the numeral 89, are operated in sequence 
somewhat ahead of the plungers on the opposite side of 
the path of travel of the article groups, such plungers 
being designated at 86 and 87. This of course is necessary 
because of the fact that the panels such as 68 and 70 
which are provided with the locking apertures such as 77 
and 79 must be placed in a closed position before the 
panels such as 69 and 71 having the locking tabs such as 
76 and 78 are closed. 
From the foregoing description, it is apparent that the 

end panel folding machine and method of this invention 
is readily adaptable for application to machines for form 
ing .packages of the wrap-around type and that the ad 
vantages which go with closed end packages are thus 
e?iciently and expeditiously achieved by this invention. 

While a particular embodiment of the invention is 
shown and described herein, it will be understood that the 
invention is not limited’ thereto and it is intended in ‘the 
appended claims to cover all such changes and modi?ca 
tions as fall within the true spirit and scope of the inven 
tion. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are de?ned as fol 
lows: 

1. A machine for closing a pair of end panels foldably 
joined to the corresponding end edges of a pair of op 
positely disposed wall panels of a tubular article carrier, 
said machine comprising a first plunger mounted on one 
side of the carrier and reoiprocable in a direction generally 
normal to the planes of said wall panels and engageable 
with one of said end panels for swinging such end panel 
from a position of approximately coplanar relationship 
with the associated wall panel to a position approximately 
normal thereto and so as partially to close the end of the 
carrier, a second plunger mounted on the opposite side 
of the carrier and reciprocable in a direction generally 
normal to the planes of said wall panels and engageable 
with the other of said end panels for swinging such end 
panel from a position of coplanar relationship with the 
associated wall panel to a position approximately normal 
thereto, a transverse ?nger af?xed to the panel engaging 
end of said second plunger, and means for oscillating said 
plunger and ?nger about the axis of reciprocation of 
said second plunger. 

2. A machine according to claim 1 wherein said ?rst 
and second plungers are arranged to reciprocate in co 
ordination with each other and with said ?rst plunger ar 
ranged to move in a slightly leading time sequence rela 
tive to said second plunger. 

3. A machine according to claim 1 wherein said sec 
ond plunger comprises a pair of telescopic elements one 
of which is provided with a generally helically con?gured 
cam track and the other of which is constructed with a 
cam follower disposed in said cam track whereby relative 
rotation is imparted to said telescopic elements in co 
ordination with relative axial movement thereof. 

4. A machine for closing a pair of end panels foldably 
joined to the corresponding end edges of a pair of oppo 
sitely disposed wall panels of a tubular article carrier, 
said machine comprising a ?rst plunger mounted on one 
side of the carrier and reoiprocable in a direction gener 
ally normal to the planes of said wall panels and engage 
able with one of said end panels for swinging such end 
panel from a position of approximately coplanar rela 
tionship with the associated wall panel to a position ap 
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proximately normal thereto and so as partially to close 
the end of the carnier, a second plunger mounted on the 
opposite side of the carrier and reciprocahle in a direction 
generally normal to the planes of said wall panels and 
engageable with the other of saidend panels for swinging 
such end panel from a position of coplanar relationship 
with the associated wall panel to :a position approximately 
norm-a1 thereto, means for moving the carrier along a 
predetermined path, an endless conveyor disposed on each 
side of the path of movement of the carrier and movable 
in synchnonism therewith, a-telescopic element mounted 
on each of said conveyors and telescopically related with 
one of said plungers, and a pair of guides disposed along 
the paths of movementof said plungers respectively and 
generally parallel withand adjacent to the path of move 
ment of the, carrier, said guides being con?gured to en 
gage parts of their associated pluugers and to impart co 
ordinated movement thereto. , - ~ _ 

. 5. A machine according to'claim 4 wherein a plurality 
of ?rst and second plungers are disposed alongside said 
path of movement and wherein a plurality of carriers are 
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moved along said path, one of said ?rst plungers being 
effective simultaneously to close a trailing end panel of 
one carrier and a leading end panel of a succeedingcarrier 
and separate ones of said second plungers being operable 
to close corresponding end panels of said one carrier and 
of said succeeding carrier. 

References Cited , 

. ~ 9 UNITED STATES PATENTS 

1,5 15,3 1 1 11/ 1924‘ Milmoe ___________ .._ 53—224 
2,486,892 11/1949 Surnida _; _________ __ 53—233 
2,751,730 6/1956 Gentry __________ __ 53—48 X 
2,991,604 7/1961 Liedtke ___________ __ 53—233 

3,015,923 1/1962 Dotzenroth _______ __ 53--48 X 
3,064,404 11/ 1962 Chidsey et al. _______ _._ 53—-48 
‘3,108,414 10/1963‘ Schleicher et al. _____ .. 53-48 

WILLIAlV-i W. DYER, JR., Primary Examiner. 
N. ABRAMS, Assistant Examiner. 


