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[57] ABSTRACT 
An automatic machine is disclosed for wrapping a 
blank of corrugated paperboard around an array of 
articles, and for gluing end ?aps of the side panel to 
form a sealed package. The machine includes a frame 
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having an elevator structure equippped with vacuum 
means for drawing a blank downwardly between flap 
folding, or camming means, to form the blank into a 
generally U-shaped configuration at the bottom of the 
stroke of the elevator structure. An array of articles to 
be packaged is dropped upon the bottom panel of the 
blank intermediate the upper, or initial position, of the 
elevator structure and the lower or second position, so 
that both the article array and the blank are travelling 
in the same direction when they contact one another. 
The vacuum means releases the bottom panel of the 
lkshapsé cartenblankat.thelqwsrtor secondaqsitign. 
of-the article array, and the unit is captured at this 
poistion in the pocket of an intermittently operated 
pocket chain conveyor in order to support the result 
ing package while the end flaps of the side panels are 
seqyentiellxdwwasainstthc enqsqtthsa?icle array.» 
Simultaneously with horizontal movement of the pack 
age by the pocket chain conveyor, the top panel of the 
carton is folded downwardly by a movable plow so as 
to provide a box for the articles in a very short L 
shaped path of movement of the article array. The end 
flaps of'the top and bottom panels of the package are 
folded by ?xed plows in a conventional manner after 
the end flaps of the side panels have been glued. The 
package may then be conveniently fed into a vertical 
compression unit where the manufacturer’s tab is 
glued and folded in a conventional manner. ' 

5 Claims, 8 Drawing Figures 
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APPARATUS FOR PACKAGING ARTICLES 

BACKGROUND OF THE INVENTION 

This invention relates to packaging machines and 
deals more particularly with a machine for automati 
cally wrapping a blank of corrugated paperboard mate 
rial around an array of articles and for sequentially 
folding the various flaps and panels of the blank to form 
a sealed container. Prior art machines of this general 
type have been proposed heretofore, and US. Pat. No. 
3,530,640, issued to I-Ioffmann Sept. 29, 1970, shows 
one such machine for forming a package after the array 
of articles has been placed upon the initially ?at blank, 
but the construction shown in this patent utilizes a 
forming mandrel in conjunction with a ?xed die for 
achieving the initial U-shaped, configuration of the 
blank. > ' 

One of the objects of the present invention is to pro 
vide means for loading an array of articles onto a pa 
perboard blank with the blank being securely retained 
in the machine at all times, and without the necessity 
for positively controlling the articles to be packaged 
during at least the initial forming stage of the blank. In 
short, the present invention seeks to obviate the need 
for providing a mandrel to urge the article being pack 
aged against the paperboard blank. 

U.S. Pat. No. 3,482,372, issued to Hottendorf Dec. 
9, 1969, shows a machine for utilizing the articles to be 
packaged as the mandrel in the forming of a paper 
board blank around these articles. However, in the 
I-lottendorf machine the paperboard blank is merely 
supported by a one-piece platen, rather than being pos 
itively controlled by vacuum means provided in an ele 
vator structure, as taught in the present disclosure. As 
a result of the Hottendorf approach, the weight of the 
articles being packaged must be relied upon in order to 
properly position the blank as it is gravity fed through 
the fixed box forming means of the machine. 
One of the objects of the present invention is to pro 

vide a machine which represents a substantial improve 
ment over the Hottendorf apparatus in that the blank 
is positively restrained, and is positively drawn down 
wardly through camming means adapted to fold the 
side panels of the blank into a generally U-shaped con 
figuration without relying upon the array of articles as 
a mandrel during this forming operation. 
A still further object of the present invention is to 

provide a method and apparatus which does not rely 
upon the presence of a group of articles on a paper 
board blank to assist in the forming of the blank as it 
is fed through a machine of the present invention. The 
array of articles serves only to provide reactive surfaces 
against which the end flaps of both the side panels and 
both the top and bottom panel of the paperboard blank 
can be folded as the machine is glued up into its ?nal 
con?guration. 

SUMMARY OF THE INVENTION 

In practicing the method of the present invention, 
and in adapting the method of the present invention to 
the machine described herein, a paperboard ?at box 
blank is prescored so as to de?ne a bottom panel, a pair 
of side panels connected to opposite sides of the bot 
tom panel, a pair of end ?aps connected to opposite 
ends of each of said side panels, and a top panel con 
nected to one of said side panels. The top and bottom 
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panels also have end panels connected to their opposite 
ends to provide a blank of conventional configuration 
well adapted to be used in a wrap-around packaging 
machine in order to provide a very compact and tight 
package for shipping an array of articles. The blanks 
are sequentially fed to an infeed station of the machine 
where each of them can be engaged by a vertically re 
ciprocable elevator structure characterizd by vacuum 
holddown means for positively restraining the blank. 
The vacuum means engages the underside of the bot 
tom panel of the box blank and draws it downwardly 
past a fixed camming surface at one side, which cam 
ming surface is adapted to fold one of the side panels 
of the box blank through 90°, and past a plow located 
on the opposite side of the elevator structures path of 
travel so as to fold the other side panel, and incidentally 
its associated top panel, into parallel relationship with 
the said one side panel. It is an important feature of the 
present invention that the array of articles to be pack 
aged is dropped onto the bottom panel of the down 
wardly moving box blank, with the result that very low 
“G-forces” are experienced by both the articles to be 
packaged and by the box blank itself, and with the re 
sult that the box blank is at least preliminarily formed 
without requiring that a mandrel be present on the bot 
tom panel of the box blank. When the bottom panel 
reaches the lowered position of the elevator structure 
the partially formed box and the articles are released 
for transverse movement in response to an intermit 
tently driven pocket chain conveyor. One pair of end 
flaps associated with said one side panel are folded by 
reciprocable plows while the partially formed box is 
held at said lower position. The pair of end flaps asso 
ciated with each of the side panels are sequentially 
folded into position as the package is moved in this 
manner. The top panel is also folded downwardly into 
parallel relationship with the bottom panel and with en 
gagement with the upper ends of the articles therein, 
providing a package which need only be glued, and to 
then have the end flaps associated with the top and bot 
tom panels folded into position by fixed plows as the 
pocket chain conveyor feeds the package toward the 
vertical compression unit. The manufacturer’s tab is 
glued and sealed in this compression unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view and shows, in schematic 
fashion, a first portion of the machine wherein the box 
blank is drawn vertically downwardly by an elevator 
structure while the article array is dropped onto the 
bottom panel in accordance with the method of the 
present invention. 
FIG. 2 is a schematic view showing in perspective the 

remaining portion of the machine, wherein the partially 
formed box blank is fed horizontally toward the lower 

' end of a vertical compression unit. 
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FIGS. 3 through 8 inclusively show the successive 
mode of operation of the elevator structure used in 
drawing the box blank downwardly, and also show, in 
schematic fashion, the pocket chain conveyor used to 
transfer the partially formed box from the lower posi 
tion of the elevator structure through various ?xed 
plows toward the vertical compression unit shown in 
FIG. 2. 

DETAILED DESCRIPTION 

Turning'now to the drawings in greater detail, FIG. 
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1 shows in schematic fashion a vertical stack 10 of box 
blanks which stack is held in a magazine (not shown) 
of conventional construction, and which magazine in 
cludes means for stripping the lowermost blank from 
the stack and feeding the blank horizontally in the di 
rection of the arrow 12 toward an infeed station. The 
blank is supported at the infeed station by suitable 
means, not shown in this view, but shown in FIG. 3 at 
14 and 16. 
The box blanks are of conventional construction, and 

each includes a bottom panel B, a pair of side panels S, 
and S, connected to opposite sides of the bottom panel 
B, and two pairs of end flaps F, and F, connected to op 
posite ends of each of said side panels providing four 
such end flaps as shown. The box blank further in 
cludes a top panel T connectedte to one of said side 
panels 8,, and the top panel T also has a a manufactur 
er’s tab, or side flap G, provided on an opposite side 
edge from that associated with the side flap 8,. Finally, 
the box blank is further characterized by end ?aps asso 
ciated with each of the bottom and top panels, and 
these end flaps are indicated generally at H and J re 
spectively. 

Still with reference to FIG. 1, conventional means is 
provided for advancing slugs or arrays of articles to a 
position spaced vertically above the box blank at the 
infeed station, and the means for accomplishing this 
function is also conventional, one such possible con 
struction being shown in the U.S. Pat. No. 2,219,824, 
issued to Kimball et al. Oct. 29, 1940. As described in 
this patent, and as indicated schematically in FIGS. 3 
and 4, the apparatus for feeding the array‘of articles to 
the position indicated in FIGS.‘1 and 4 includes a shift 
ing grid structure which de?nes a plurality of lanes for 
receiving the array of articles in columns, and this shift 
ing grid structure further includes a shifting bottom bar 
associated with each lane divider. Means is provided 
for moving these bars, all of which are connected to 
one another for simultaneous movement to align them 
with the lane dividers of the grid structure permitting 
the articles to drop from the position shown‘ in FIG. 4 
generally vertically downwardly until they reach the 
FIG. 5 position and are restrained by suitable means to 
be described. Thus, FIG. 4 shows the lane de?ning por 
tion of the grid structure 18, 18 which will be ?xed in 
a particular installation, and also shows each of the bars 
20, 20 which are connected to one another and to the 
actuator 22 for movement from the position shown in 
FIG. 4 to that shown in FIG. 5, to drop the articles 
downwardly as described above. The arrows 24, 24 in 
FIG. 1 show the direction of movement of the articles 
in the array in response to opening of this grid struc 
ture. 

Referring again to FIG. 1, means is provided for 
drawing a box blank downwardly from the infeed posi 
tion shown, and as indicated generally by the arrow 26, 
prior to dropping of the articles onto the bottom panel 
of the box blank in the manner to be described. FIGS. 
3 through 5 inclusively show in schematic fashion the 
means for drawing the box blank downwardly from its 
infeed position, as depicted in FIG. 3, to a lowered po 
sition, best shown in FIG. 6. 
The elevator structure indicated generally at 28 in 

FIG. 3 comprises a vertically reciprocable air motor 
having a movable portion which carries a plurality of 
vacuum cups for engaging the underside of the bottom 
panel of the box blank at the infeed station as the mov 
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4 
able portion of the air motor moves upwardly in the di— I 
rection of the arrow 30. The vacuum cups 32, 32 en~ 
gage the underside of the box blank, and the box blank 
is then drawn downwardly as depicted in FIG. 4, in the 
direction of the arrow 34, with the result that the side 
panel S, is folded upwardly as it is engaged by the ?xed 
cam surface 36 provided for this purpose in the ma 
chine. Likewise, the opposite side panel S, , together 
with its associated top panel T, is folded through a simi 
lar angle as a result of engagement with the temporarily 
?xed plow 38, which plow has additional functions to 
be described in greater detail hereinbelow. 
The vertically reciprocable elevator structure indi 

cated generally at 28 is air operated in both directions, 
and its velocity is closely controlled so as to reduce the 
end packed forces felt both by the articles to be pack 
aged and by the carton blank during contact therebe 
tween as shown in FIG. 5. In short, the machine and 
method described here do not rely upon the gravity 
force of the articles to be packaged to support the 
blank between said articles and a one-piece platen. In 
stead vacuum cups are provided in the elevator struc 
ture for positively gripping the underside of the blank 
and for drawing it downwardly between camming sur 
faces both ?xed and movable. ‘ 

As shown in FIG. 5, when the side panels S, and S, 
are folded through a substantial angle and when the el 
evator structure has reached a ?rst predetermined posi 
tion in its downward path of travel, but prior to the end 
of the stroke of air motor and elevator 28, an array of 
articles will have been released by the shifting grid 
structure 20 with the result that the article array will 
drop downwardly under the influence of gravity to en 
gage the bottom panel of the blank to provide a man 
drel around which the remaining panels and flaps on 
the box blank can be conveniently folded. More partic 
ularly, and referring now to the schematic view shown 
in FIG. 2, when the partially formed box reaches a sec 
ond predetermined position, comprising the lowered 
position of the elevator structure 28, the vacuum cups 
are released from their grip on the underside of the bot 
tom panel of the box blank. It is a‘ feature of the present 
invention that the elevator structure does not comprise 
solely a one~piece platen for supporting the blank. The 
elevator structure does include a ?at plate in addition 
to the vacuum cups, and this plate 40 is engaged by a 
?xed stop during downward movement of the elevator 
structure, with the result that the plate will cause the 
box blank to be stripped from the vacuum cups as the 
vacuum cups are allowed to continue their downward 
movement through a slightly greater distance than that 
traveled by the flat plate 40. Thus, the vacuum cup de 
fining means travels a slightly greater distance in its 
vertical path of movement from the upper position sug 
gested in FIG. 3 to the lowered position depicted in 
FIG. 6 than does the generally ?at plate 40, the latter 
engaging a ?xed stop 42 provided for this purpose at 
the lower position of the elevator structure. 
The flat plate 40 provides a convenient surface 

across which the partially formed box can be urged 
transversely in the pocket of an intermittently driven 
pocket chain conveyor of the type shown schematically 
in FIGS. 7 and 8. 
The pocket chain conveyor indicated schematicallly 

in FIGS. 4 through 8 inclusively is intermittently driven 
in the direction indicated, and includes a series of 
pockets de?ned by inverted L-shaped guides which 
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serve to hold the side panels of the box blank in a 90° 
position with respect to the bottom panel after these 
side panels have been folded as a result of the ?xed 
camming means 36 and the movable plow 38. It is also 
noted that the inverted L-shaped elements 60 and 62 
serve to ?nal fold the side panels into abutting relation 
ship to the article array, the ?xed cam 36 and movable 
plow 38 being so shaped and arranged as not to neces 
sarily fold these side panels into contact with the article 
array itself. 

Prior to the pocket chain conveyor advancing the 
partially formed box from FIG. 6 to the FIG. 7 position, 
a pair of movable plows 48, 48 provided on the mov 
able end portions of a pair of air motors 46, 46 fold the 
end flaps F2,F2 associated with the side panel S2 
forwardly against the end of the array of articles. Pref 
erably, and in accordance with the present invention, 
these movable plows 48, 48 are driven in the direction 
of motion of the pocket chain conveyor and through a 
suf?cient distance so as to provide a guide for the ends 
of the articles comprising the array so as to preclude 
movement of these articles as the partially formed box 
and its associated contents are fed to the right by the 
pocket chain conveyor as depicted in FIGS. 6, 7 and 8. 

In order to fold the top panel T of the box down 
wardly as the partially formed box and its contents are 
fed by the pocket chain conveyor in a horizontal direc 
tion, and in order to move the top panel down early 
enough to permit a succeeding blank to be fed to the 
infeed station as indicated generally at 100 in FIG. 7, 
an air motor 58 is provided with a movable plow 38 
mentioned previously and this air motor 58 is so timed 
as to move the plow 38 in a direction opposite that of 
the direction of the motion of the pocket chain con 
veyor to assure that the top panel T is folded down 
wardly over the tops of the articles in the package at a 
faster speed than would be permitted through the use 
of a ?xed plow in this position. 

It is a further feature of the present invention that a 
pair of ?xed plows 50, 50 are adapted to engage the 
end ?aps F,, F, associated with the side panel Sl as the 
partially formed box and its contents are fed by the 
pocket chain conveyor. It will of course be apparent 
that the ?xed plows 50, 50 also serve to hold the end 
?aps F,, F2 in position as the partially formed box and 
its contents 'are fed through the FIG. 7 position to the 
gluing station indicated schematically at 52. At the glu 
ing station these end ?aps F, and F2 are provided with 
a suitable adhesive so that the box can be sealed as the 
end panels H and J, associated with the bottom and top 
panels, are folded by the fixed plows, indicated gener 
ally at 54, 54. 
The pocket chain conveyor then moves the box and 

its contents to the lower end of a vertical compression 
unit 45 of conventional construction to allow the adhe 
sive to set. The manufacturer’s tab G is not folded in 
this unit until it has been glued by suitable means (not 
shown), and when so glued, a fixed plow (not shown) 
folds this final ?ap into place. 
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I claim: 
1. Apparatus for forming a box and for drop packing 

an array of articles in the box while it is being so 
formed, said box having an initially flat horizontal con 
?guration with a bottom panel, a pair of side panels 
connected to opposite sides of said bottom panel, a pair 
of end ?aps connected to opposite ends of each of said 
side panels, and a top panel connected to one of said 
side panels, said apparatus comprising a vertically re 
ciprocable elevator structure, vacuum hold down 
means in said elevator structure, means for reciprocat 
ing said elevator structure between a raised position 
wherein said vacuum hold down means engages the un 
derside of said bottom panel and a lowered position 
wherein said vacuum hold down means is not in en 
gagement with said bottom panel, said elevator struc 

' ture having an upper surface which is normally spaced 
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below said vacuum hold down means but which sup 
ports the bottom panel when said elevator structure is 
at its lowered position, box forming means mounted be 
tween said raised and lowered positions of said elevator 
structure for folding said side panels through 90° during 
downward movement, means for dropping an array of 
articles onto the upper surface of said bottom panel 
during downward movement of said elevator structure. 

2. The apparatus of claim 1 wherein said box forming 
means comprises a ?xed side panel camming surface 
for folding one of said side panels, and a horizontally 
movable plow which folds the other side panel when in 
a ?rst position, and said movable plow also serving to 
fold said top panel over onto the top of said array after 
said elevator has reached its lowered position. 

3. The apparatus of claim 2 further characterized by 
a pocket chain conveyor or having an upper run inter 
mittently driven horizontally and in a direction oppo 
site that of said movable plow during folding of said top 
panel, said pockets on said pocket chain conveyor 
being adapted to receive a box partially formed by said 
box forming means at the lowered position of said ele 
vator structure during a dwell interval of said pocket 
chain conveyor and to move the box off said elevator 
structure at substantially the same time as said movable 
plow is folding said top panel. 

4. The apparatus of claim 3 further characteized by 
end ?ap folding means for folding the end flaps asso 
ciated with said one side panel while said elevator 
structure is at its lowered position, and end flap folding 
bars alongside the path of travel of said upper run of 
said pocket chain conveyor for folding the end flaps as 
sociated with said other side panel during the intermit 
tent motion of said pockets. 

5. The apparatus of claim 4 wherein said means for 
dropping‘ an array of articles onto said bottom panel 
comprises a shifting grid de?ning lanes for receiving 
the array of articles, a horizontally shifting bottom bar 
associated with each lane, and means for moving said 
bars from and to dump positions aligned with said lane 
de?ning grid. 


