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[57] ‘ABSTRACT 
The invention contemplates ‘method and apparatus for 
the rapid and ef?cient packaging of clusters of arti 
cles, such as beverage containers, with a wrapping 
such as shrinkable plastic ?lm or sheet. The containers 
are received at one end of a production line in random 
succession, are converted into groups or clusters ap 
propriate for packaging, with the maximum dimension 
of the cluster transverse to the direction of conveyor 
movement. The clusters are then, in the course of 
their continuous movement along the conveyor, envel 
oped with sheet material which is paid out in the lon~ 
gitudinal direction of conveyor movement. In ?nal 
passage of the conveyor through an oven, the sheet 
material is adhered to bind the envelopment and is 
shrunk into tensed limited conformance with the clus 
ter pro?le. 

40 Claims, 21 Drawing Figures 
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PACKAGING MACHINE AND METHOD 

Matter enclosed in heavy brackets I: ] appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This invention relates to automatic packaging and in 
particular to a machine and method for continuously 
packaging successive articles or clusters of articles with 
?exible sheet material as they progress along a con_ 
veyor stream. ' 

In the use of heat-shrinkage plastic sheet material to 
package articles or clusters of articles various machines 
and techniques have been proposed. These include use 
of cut-off lengths of the sheet material in tubular form 
and the use of sheet material in strip form. The tubular 
material presents an insertion problem and does not 
lend itself to high-speed, continuously ?owing article 
movement along the conveyor system. The prior tech 
niques of sheet-material use have involved plural sheets 
for each Wrapping, and/or sheeting introduced orthog 
onally to the direction of conveyor transport. One of 
the most common cluster con?gurations for which such 
wrapping is needed is the familiar “2X3” six pack as 
used for the marketing of cylindrical cans or for other 
containers having cylindrical bodies, and the groupings 
or clustering of containers for such packaging has pres 
ented further dif?culties. 

It is, accordingly, an object of the invention to pro 
vide an improved machine and method to avoid or sub 
stantially reduce the number of signi?cance of the 
noted past difficulties. 
Another object is to provide a machine and method 

meeting the above object with inherent, substantially 
enhanced production-rate capability, as compared to 
known machines and methods.‘ 
A further object is to provide a machine and method 

meeting the above objects without impairing the 
smooth continuous ?ow of closely spaced articles or 
clusters of articles, from the beginning to the comple— 
tion of packaging. 
A speci?c object is to provide an automatic continu 

ously ?owing article-grouping mechanism, delivering 
articles aligned in single or double groups of three, for 
group packaging, as in “D6” three-packs or “2X3” 
six-packs, said alignments being transverse to the path 
of continuous flow. 
Another speci?c object is to provide packaging 

mechanism using continuously supplied ?exible sheet 
material which is fed to the'wrapping location in the di 
rection of movement of container clusters to be 
wrapped. 
A further speci?c object is to provide shrinkable 

plastic wrapping mechanism meeting the above ob 
jects. 
A general object is to meet the above objects with 

smoothly continuously running mechanism which in 
volves a minimum of different operations on the work 
(container clusters), which involves minimum change 
in motion of the work in the course of production-line 
movement, and which achieves a superior packaged 
product at reduced cost. ' _ 

Other objects and various further features of novelty 
and invention will be pointed out or will occur to those 
skilled in the art from a reading of the following speci? 
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2 
cation in conjunction with the accompanying drawings. 
In said drawings, which show, for illustrative purposes 
only, preferred forms and methods of the invention: 
FIG. 1 is a simpli?ed view in perspective showing ele 

ments and steps of the invention, in application to suc 
cessive container clusters on a production line before, 
during, and after completion of packaging; , 
FIG. 2 is a simpli?ed fragmentary view in elevation 

of conveyor parts in the cluster-forming portion of the 
equipment; 
FIG. 3 is a simplified plan view, taken substantially 

from the aspect 3—3 of FIG. 2; 
FIG. 3A is a view similar to FIG. 3 to illustrate a mod 

i?cation; 
FIG. 4 is a diagrammatic view, involving schemati 

cally interconnected lower and upper drives for mecha 
nism shown in simpli?ed plan, taken respectively from 
the aspects 4a—4a and 4b-4b of FIG 2; 
FIG. 5 is a simpli?ed view in side elevation, to show 

progressive development of wrapping material using 
the method of FIG. 1; 7 

FIGS. 6 and 6A are longitudinal vertical-sectional 
views on the same scale throughpackaging mechanism 
of the invention, FIG. 6 being concerned with wrapping 
per se, and FIG. 6A being concerned with post 
wrapping operation; , 

FIG. 7 is an enlarged view similar to FIG. 6, partly 
broken-away, to show further detail; , 
FIG. 8 is a plan view of cluster-supporting and ad 

vancing mechanism, as seen from the aspect 8-8 of 
FIG. 6A; 
FIG. 9 is a plan view of a wrapped cluster, as seen 

from the aspect 9—9 of FIG. 6A, to illustrate a punc 
turing operation; 
FIGS. 10, 11, 12 and 13 are vertical sectional views 

taken on the alignments 10—~l0, 1I—ll, l2—12, and 
13-13, respectively, of FIG. 7; 
FIGS. 14 and 15 are simpli?ed vertical sectional 

views taken on the alignments l4—l4 and l5--l5, re 
spectively, of FIG. 10; ' 
FIG. 16 is an enlarged fragmentary perspective view 

of sheet-feeding elements which appear in lesser detail 
in FIGS. 1, 6, 6A, 7, 10, 14 and 15; ‘ 
FIG. 17 is a view similar to FIG. 7 to illustrate a modi 

?cation; and 
FIGS. 18 and 19 are fragmentary diagrams as in FIG. 

17, to show parts relationships‘at succeeding instants of 
time. 
Brie?y stated, the invention contemplates method 

and apparatus for the rapid and efficient packaging of 
clusters of articles, such as beverage containers, with a 
wrapping such as shrinkable plastic ?lm or sheet. The 
containers are received at one end of a production line 

in random succession, are converted into groups or 
clusters appropriate for packaging, with the maximum 
dimension of the cluster transverse to the direction of 
conveyor movement. The clusters are then, in the 
course of their continuous movement along the con-4 
veyor, enveloped with sheet material which is paid out 
in the longitudinal direction of conveyor movement. In 
?nal passage of the conveyor through an oven, the 
sheet material is adhered to bind the envelopment and 
is shrunk into tensed limited conformance with the 
cluster pro?le. 
The invention is disclosed in the context of producing 

shrink-packing of so-called “2X3” six-packs, wherein 
six like cylindrical containers or cans are arrayed as 
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two adjacent rows of three, the three being abreast, i.e., 
aligned side»by-side, transverse to the direction of con— 
veyor movement. Novel methods and means are pro 

vided to achieve such groups or clusters, apart from the 
novel methods and means of wrapping. These portions 
of the invention will therefore be discussed under sepa 
rate heads, following a brief introductory description of 
the overall packaging process. 

THE PACKAGING PROCESS, GENERALLY 

FIG. 1 serves for an introduction to the packaging 
process, in general terms, and in the showing of FIG. 1 
it will be understood that there has been great simplifi 
cation, to permit best viewing of the packaging steps. 
The longitudinal arrows at both ends of FIG. 1 con 

note left-to-right movement of a succession of clusters 
A, B, C . . . . . M along conveying means (not shown), 

in the course of which movement packaging is accom 
plished, to the condition suggested by the overall ,ap 
pearance of the package A, at the terminal end of the 
process. Each cluster, such as the cluster M, comprises 
two adjacent rows of like cylindrical containers 10-1 
1-12-13-14-15, aligned three-abreast and transverse 
to the direction of ‘conveyor movement. The formation 
of such clusters is later described in connection with 
FIGS. 2 to 4, which mechanism delivers the clusters in 
closely nested adjacency and with uniform spacing A 
between adjacent clusters. This spacing A, and the 
speed of cluster movement along the conveyor, are 
both maintained throughout the sheet-wrapping phase. 
Material 16 for sheet wrapping is supplied from a reel 

or magazine 17 which may be suitably suspended over 
the moving clusters, on a rotary axis transverse to con» 
veyor movement. Tensioning, positioning, and other 
pay-out control roller elements 18-19-20-21 bring the 
sheet material down into proximity with the adjacent 
end plane of the clusters, to enable an elongated pay 
out of the same, over one or more clusters, as suggested 
by the stretches 22-23 which are seen to overstand 
clusters H and I. Preferably, the material 16 is a shrink 
able plastic, and I have achieved satisfactory results 
using commercially available polyethylene ?lm, of l or 
2-mil gauge, and longitudinally extruded, so that the 
predominant shrink axis is longitudinal, in the sense of 
pay-out direction and in the sense of cluster movement. 

In the present illustrative case, the Wrapping com 
prises the peripheral enclosure of each cluster with a 
single cut-off piece of the sheet 16, as best illustrated 
for the cluster C, where the single sheet is formed into 
overlapping bottom flaps or ends 24-25, contiguous to 
side panels 26-27 and to a smooth, continuous top 
panel 28. The width of the sheet 16 exceeds the overall 
width of the clusters, to the extent W at both ends, the 
pay-out s'tretch 22-23 having been symmetrically posi~ 
tioned astride the path of cluster movement. It will be 
understood that at the fully-enveloped state (cluster 
C), the weight of containers (against supporting ele 
ments of the conveyor, not shown) is suf?cient to hold 
the ?aps 24-25 in overlapped register as the wrapped 
cluster passes to an oven 30; in the form shown, 
the speed of feed elements to the oven 30 exceeds 
that of feed elements which are operative in the 
wrapping phase, and a reciprocating shuttle plate 31 is 
suggestive of means aiding the transition of wrapped 
clusters from one set of feed elements to the next. Once 
in the oven, the overlapped ends 24-25 become fused 
and the projecting ends of the sheet material reduce to 
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4 
conformto the cluster contour, including the end con 
tour, all as more fully set forth in my co-pending appli 
cation, Ser. No. 29,127, ?led Apr. 16, ,l 970. The more 
rapid feed of wrapped clusters in the oven 30 enables 
their expanded spacing, as’ shown, and the ?nished arti 
cle quickly exits for cooling to room temperature, per 
manently tensed, bonded, and shrunk, as for the pack 
age A. 

In accordance with the invention, efficient single 
sheet wrapping of the character indicated is accom 
plished by the coordinated vertical and horizontal com~ 
ponents of displacement of loop—forming means such as 
a transversely extending bar, which may be one of a se~ 
ries [33-34-35] 33a through 33 j carried by a linked 
endless system, not shownlin FIG. 1. Each bar [33-3 
4-35] 33a through 33j may be articulated in its con 
nection to the endless system, and a cluster-spacing bar 
member [33-34-35] 34a through 34]‘ may be pro 
vided at each such pivotal connection, the rigid spacing 
and end connection of corresponding bar members 
being suggested by dashed lines 36 [, for the case of 
bar members 35—35’] . 

In the cycle of synchronized coaction between pairs 
of bar members andv the successive clusters, the loop 
forming bar [(35)] (330) is initially brought intc 
tensing contact with the span 22-23 of sheet material, 
in vertical registration with the space A between adja 
cent clusters (H-I), thus stretching the span 22 over the 
top of the leading cluster (H) as it descends into the 
space A. As bar [35] 33c descends, it pulls new 
sheet material as a tensed loop through and beyond the 
vertical limit of the space A‘ and, in the course of such 
descent it is followed by the corresponding spacer bar 
[ (35') 1 (34¢), of diameter (substantially A) to assure 
maintenance of the space A. ' 

Once the loop-forming bar has passed through the 
space A, it is caused to, accelerate forward to stretch the 
sheet in the direction of applying bottom-?ap material 
under the bottoms of the second or trailing row of con 
tainers (13-14-15) of the forward cluster. In FIG. 1, 
this situation is illustrated by the ‘pair of bars 
[ 34-34' ] 33d-34d, operative upon the adjacent 
clusters G-H, and at a time when both bars 
I: 34—34'_] 33d-—34d have matched the speed and di 
rection of cluster transport; the bar 34 has pulled out 
the loop of sheet to the maximum extent and is support 
ing containers 13-14-15 with bottom-flap material 
pinched by the weight of these containers. The spacer 
bar I: 34’ ] 34d is at its lower-most position, acting to 
retain the spacing A at contact with the lower parts of 
adjacent clusters (G-H); at the same time, spacer bar 
I: 34' ] 34d assures that the two halves of the loop will 
be kept tensed against and over adjacent cluster side 
areas, to de?ne what will become the back panel 26 of 
the forward cluster G and the front panel 27 of the next 
succeeding clusterI-I. 
Having defined, extended and stretched the sheet 

loop, while necessarily performing part of the wrap on 
each of two adjacent clusters, the loop is severed at 
substantially its midpoint. This moment is illustrated in 
FIG.‘ 1 for the case of bars [33-33'] 338-348 coact 
iniglwithadjacent clusters F-G. Cut-off is schematically 
indicated by a rotary element 37, extending trans 
versely of and driven in synchronism with conveyor 
movement, to cut‘ across‘the sheet where it spans a 
groo’ve38. Such a groove 38 is formed in each loop 
forming .bar and is oriented downwardly open when the 
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loop-forming bar is in its most-forward position, as for 
bar 33 in FIG. 1. 
Having severed the sheet, the forward cluster F is 

now free of paid out material, and means symbolized by 
a directional air-blast device 39 is operative upon the 
severed rear flap (25) to lay the same flap over the bot 
tom end of the cluster to the extent that it will so reach. 
In FIG. 1, the air blast device 39 is shown at the instant 
of commencing action upon the severed flap beneath 
cluster E, and once the flap is laid flat, a suitable ?ap 
retaining member holds the position. In FIG. 1, the 
?ap-retaining member 40 is shown performing this 
function on cluster D; member 40 will be understood 
to be part of the conveyor system, so that ?ap-retention 
continues. The remaining enveloping operation in 
volves backward folding of the bottom ?ap (24) into 
overlap with the ?ap 25 and may be accomplished by 
stationary means (not shown) encountered upon for 

' ward conveyor progress of the clusters, as for example 
between the stages represented by clusters D and C in 
FIG. 1. In the course of developing this overlap, the re 
taining member 40 is withdrawn by suitable means (not 
shown). 
The described continuous-wrapping procedure will 

be understood to take place without any interruption or 
change of pace in the movement of clusters through the 
zone represented by clusters J to C in FIG. 1. At the 
same time, the payout of sheet material from the sup 
ply 17 may involve a smoothed and continuous rota 
tion, as by synchronizing displacement of a tension roll 
(19) in accordance with the transient needs of the loop 
pull-out bar for each successive cluster. 
FIG. 1 additionally illustrates an optional packaging 

feature of the invention wherein, if desired, the wrap 
may incorporate additional material such as a promo 
tional display panel, marketing premium, or the like be 
neath the top panel 28 of the shrink wrap. For this pur 
pose, suitable handling means 41 is reciprocated in syn 
chronism with conveyor advance of successive clusters 
and is operative to place a paperboard panel 42 (shown 
with stiffening side ?anges 43) in register with the top 
ends of the containers; a new such top panel 42 may be 
so positioned and applied to each successive cluster. In 
FIG. 1, such a panel has been completely applied to the 
clusters K—] and all preceding clusters, but the panel 42 
is in the process of being applied to the cluster L. 

CONTAINER GROUPING 

As indicated generally above, I provide novel meth 
ods and means accepting a steady stream of input con 
tainers and converting this stream into the indicated 
succession of spaced clusters exempli?ed by the adja 
cent clusters M-L in FIG. 1 and with the regular spac 
ing A. The mechanism for accomplishing this is sche 
matically indicated in FIGS. 2, 3 and 4. For the situa 
tion in which the steady stream of incoming containers 
is received via a single-?le conveyor, best seen on the 
left end of FIG. 3, this conveyor comprises an endless 
loop 45 of linked elements establishing a plane of sup 
port for the containers 46 upon its upper span 47. 
Spaced sprockets 48 on a shaft 49 drive the conveyor? 
45 at a rate adequate for the capacity of the machine. 
Such drive is schematically indicated by the motor 50 
with a suitable gear connection 49' to the shaft 49. 
Fixed side rails 5l—5l' pilot the container bodies to 
assure the described single-?le movement. ' 
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The single-?le supply of containers enters an en 

larged region 52 of the conveyor system, wherein con 
tainers are allowed to ?nd their own transverse posi 
tions, consistent with the container capacity of the re 
gion 52. Within this region, another section 53' of the 
conveyor system operates to support the containers 
and to urge thernforwardly, i.e., in the direction to the 
right in the sense of FIGS. 2 to 4. As shown in FIG. 4, 
the conveyor system serving the region 52 comprises 
two like conveyors 53—53' which are laterally spaced 
on opposite sides of a smooth table or shoe plate 54 and 
which are driven alike from a common shaft 55 and 
suitable gearing 55’ connected to the motor 50. 
The enlarged region 52 is characterized by side walls 

or rails 57—57' which converge into a constricted re 

gion 58, the walls 57—-57' being shown continuously 
connected to or formed with the rails 59-59’ of region 
58. In the region 58, the containers assume a honey 
comb or diamond-shaped nested relation; preferably, 
the space between the rails 59-—~59', which de?nes the 
constricted region 58, is greater than twice the effec 
tive diameter of the containers but less than three times 
that diameter. Of course, the density with which con 
tainers may be packed into the constricted zone 58 will 
depend upon the particular spacing of side rails 
59—59’ within the'stated range, and it is my preference 
that this density be as great as may be gracefully ac 
commodated by the mechanism, namely, by spacing 
rails 59—59’ generally in the more restricted range of 
2.5 vto 2.8 times the effective container-body diameter. 
More speci?cally, I prefer that this range be between 
2.7 and 2.75 for the case of conventional 12-02. 0116 
oz. cylindrical containers as shown. 
Throughout the constricted zone 58, container~ 

supporting conveyor means 60 is continuously opera 
tive but is positive and direct in its positioning engage 
ment with individual containers, thus assuring control 
of the development of the desired honeycomb pattern 
in the region 58. Drive to the container 60 is provided 
by a shaft 61 to which plural drive sprockets are keyed, 
and shaft 61 may be driven by the motor 50 ‘through 
suitable gearing 62'. In the form shown, three separate 
conveyors operate in zone 58; all of them are driven 
from the common shaft 61. The ?rst of these conveyors 
is identi?ed 61’ in FIG. 4 and comprises two spaced 
sprockets 62 with matching idler sprockets 63 free to 
rotate on a forward shaft 64. Linked endless chains 65 
are spaced less than container diameter and are carried 
by the sprockets systems 62-63, being positioned sym 
metrically astride the center of the alignment of central 
containers 66-—66' in the constricted zone 58. Spaced 
locating lugs form part of each of these chain system 65 
at matching locations along the respective chains. In 
FIG. 4, these locations are symbolized by small circles 
in the series of dashed lines, suggestive of the alignment 
of chains 65. These lugs are identi?ed at 67 in FIG. 3 
immediately behind each of the containers 66 in the 
central alignment, and the lugs 67 will be seen to bear 
symmetrically upon laterally spaced regions of the trail 
ing arc of the surface of each central container body. 
The conveyor system in the constricted zone 58 com 

prises two smaller pairs of chain systems 61" serving 
the respective outboard alignments of containers such 
as containers 68—68’ and 69—69' in FIG. 3. The chain 
systems 61" are in all respects the same as described 
for the systems 61’ except for their outboard locations 
and except for the fact that they extend longitudinally 
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further than the systems 61', being run over idler 
sprockets 70 carried by a further shaft 71. Drive to the 
systems 61 " may be from sprockets (not identi?ed) but 
keyed to the same shaft 61 as that described for the 
drive sprockets 62, and the chains of systems 61" may 
carry spaced pairs of lugs, such as lugs 72 (FIG. 3) for 
the outer-container alignment 69-—69' etc., and similar 
lugs 72' for the other alignment of outer containers 
68-68’, etc. The transverse alignment of lugs 72-472’ 
for corresponding containers of the outer-container 
alignments (68-—68', 69-—69') are interlaced with or 
longitudinally offset from the lugs 67 for advancing the 
central alignment of containers (66—-66’) and the de— 
gree of offset is such as to assure positive advancing 
thrust for each container in the region 58, i.e., between 
shafts 61 and 64. Beyond the location of shaft. 64, the 
center drive 61' terminates but central containers 
73~73' are nevertheless continuously and positively 
advanced by reason of symmetrical edge contact (at 
their rear sides) with adjacent containers 74——74’ and 
75-75’ of the respective outer alignments. 
The constricted region 58 ends essentially at the lo 

cation of shaft 71, at which point a new pair of centrally 
aligned endless conveyor chains 76 assumes advancing 
control. The chains 76 are driven by spaced sprockets 
76' keyed to the shaft 71 which in turn is driven by 
motor 50 through suitable gearing 71'. The other end 
of the chain system 76 runs over idler sprockets 77 on 
a shaft 78, which may represent the location of dis 
charge of conveyed clusters of containers to the pack 
age-wrapping zone of the machine. The gearing 71' 
which accounts for the drive of the chain system 76 
preferably operates at a greater speed of advance than 
that which governs conveyor advance through the con 
stricted zone 58; this increased speed enables develop 
ment of the space A between clusters, as will be ex 
plained. 
As the space A is being developed, the outer contain 

ers are retarded with respect to the centrally aligned 
containers, to achieve the three-abreast transverse 
alignments needed for the ultimate cluster formation. 
This process takes place in a divergent zone 79, 
wherein positive drive to the outer aligned containers 
is dropped and wherein the outer containers 80-—-80 
'—80" and 8l—8l'—81" may merely slide or drag 
over supporting shoes or platens 82—82' as the for 
ward thrust from centrally aligned containers 83-—83’ 
urges them outwardly to the limiting rails 84 of the di 
vergent zone 79. 
In the chain system 76, a container-engaging lugs 85 

are longitudinally spaced to a greater extent than in the 
chain systems 61'—6l". This greater longitudinal ex 
tent amounts to substantially the spacing between clus 
ter rows, plus the number of container diameters which 
:orresponds with the number of rows to be wrapped in. 
a cluster. In the form shown, double rows (2X3 six 
aacks) are thus wrapped, and the longitudinal spacing 
)etween pairs of lugs 85 on the chain system 76 is sub 
;tantially twice the effective container diameter, plus 
:he space A. In the course of movement through the di 
lerging zone 79, the sliding outer containers 80'-—80" 
1nd 81 '-—81" are actually accelerated by the faster 
irive via their central counterparts (83-83’) but they 
lrag and thus become effectively retarded with ‘respect 
.0 the positive advance of the centrally aligned contain 
:rs 83-83’, to the point where there is transverse 
llignment of all three containers, e.g., 80'—-83--8l’ 
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and 80"—83’—~81" of the two rows constituting the 
cluster grouping. This event occurs when the diver 
gence between side rails 84 substantially matches three 
times the effective container diameter. From this point 
onward, positive feeding advance may be imparted to 
the thus-aligned outer container pairs in order to main 
tain cluster grouping and registration. In FIG. 3, addi 
tional like outboard-container-advancing chain systems 
86—86' (with container-advancing lugs 87—88) have 
matched alignments beyond the location of their drive 
shaft 89, and because of the synchronized relation be— 
tween drives to chain systems 76—86—86', the shafts 
7l—89 are both shown connected to motor 50 via the 
same gearing 71’. 

In the region of transition between the slower feed of 
conveyor 65 and the faster feed of conveyor 76, the 
centrally aligned containers may be supported by a 
fixed plate or shoe (not shown) or by a short central 
supplementary chain system 90. Chain system 90 spans 
sprockets on shafts 64—89 and is not equipped with 
container-engaging lugs; it is driven from shaft 64 via 
gearing 64', which may match the gearing 62’ so as to 
impart no speed changes to the centrally aligned con 
tainers. 

In like manner, and if desired, the drag shoes or 
plates 82-—82' may be considered optional and be re 
placed by supplementary chain systems 90', spanning 
sprockets on the shafts 64—89, and also driven from 
the shaft 64. As with chain system 90, the system 90' 
have no container-engaging lugs, and are located be 
tween the conveyor-chain pairs which serve their re 
spective alignments of containers. 

It will be understood that the shaft 78 serves idler 
sprockets for all the chain systems 75—86—86’ in the 
region in which fully grouped “2><3" clusters are being 
conveyed at spacings A. In this region, the spaced side 
rails are unnecessary in that the lugs 85—-87——88 pre 
sumably have full control over the cluster arrays. How 
ever, I show and prefer the continuous extension of the 
side-rail system as shown at 92-—92', to provide posi 
tive assurance of laterally retained cluster groupings. 
The spacing between rails 92—92' is necessarily sub 
stantially three times the effective container diameter, 
plus a small amount for clearance purposes. 
The described mechanism is basically adequate to as 

sure the desired result of automatically grouping clus 
ters three containers wide in each of two rows, as long 
as an adequate supply of containers 46 is forthcoming 
at the inlet to the converging‘zone 52. The longitudinal 
extent of the converging zone 52 is adequate to assure 
that containers of the central alignment will not retain 
purely dead-center alignment but rather will distribute‘ 
successive containers to the right and left of the central 
alignment, to the extent that an adequate and full sup 
ply of containers is always on hand in the convergent 
zone 52. The density of compaction of the nested con 
tainers on entry into the constricted zone 58 will de 
pend upon the particular selected spacing between side 
rails 59-59’, and of course the longitudinal spacing 
between corresponding pairs of drive lugs 67 on the 

' central chain system 61' (and also between corre 
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sponding pairs of lugs 72-72’ on the outer ‘chain sys 
tems 61 ") will be selected appropriate to the constric 

‘ tion afforded by the spacing between rails 59-59’. For 
the densely compacted dimensioning display in FIG. 3, 

' the center~container-advancing lugs 67 are interlaced 
substantially one half the distance between spacings of 
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corresponding lugs 72-72’ in the outer conveyor sys 
tem 61". 

Although the described system will adequately segre 
gate and position clusters as indicated, I prefer to main 
tain even further assurance of cluster formation and 
positioning control by providing overhead chain sys 
tems, synchronized with their counterparts which lie 
beneath the plane of support of the passing containers. 
The overhead chain systems are'schematically indi 
cated in the bottom half of FIG. 4 and are shown to 
have common drive connections to their already de 
scribed counterparts beneath the containers. For exam 
ple, in the constricted zone 58 two spaced conveyor 
chains 94-94’ are driven by sprockets 95 keyed to the 
overhead driveshaft 96, shown having a direct inter 
connection 97 to the lower driveshaft 61; the chain sys 
tems 94-94’ are completed by passage over idler 
sprockets 99-99’ at an overhead shaft 100 directly 
above the shaft 89. Lugs 98-98’ on the chain systems 
94-94’ have spacings corresponding to those between 
successive lugs 72 and successive lugs 72’, so that the 
lugs 98-98’ will engage parts of the outer aligned con 
tainers in the constricted zone 58. It will be noted that 
even though chain systems 94-94’ overlap the diverg 
ing zone 79, where outer containers are laterally spread 
as central containers accelerate, this presents no prob 
lem since the movement of the outer containers is in 
the direction away from engagement with lugs 98-98’ 
in this zone. Of course, further overhead lug-bearing 
conveyor chains can be added to provide even further 
container-positioning assurance, but I ?nd this unnec 
essar'y. 
Also overlapping the diverging zone 79 is a central 

pair‘ of overhead chain~drive systems 101, driven by 
sprockets keyed to a shaft 107 having a synchronized 
connection to the shaft 71, and the down-stream end of 
these chain systems 101 rides idler sprockets 102 on an 
overhead shaft 103, above the shaft 78. Lugs 104 on 
the chain system 101 are spaced in accordance with 
lugs 85 on the corresponding lower chain systems 75. 
To complete the description of the overhead system, 
?nal outboard chain systems 105-105’ register with 
the outer of systems 86-86’ and carry lugs 106-106’ 
in transversely aligned relation both with the lugs 104 
and the lugs 85-87-88 of the system beneath the 
containers. Drive to the chain systems 105-105’ is by 
a sprocket (not identi?edyon the overhead driveshaft 
107, directly synchronized with the corresponding 
driveshaft 89 beneath the plane of container support, 
and these chain systems utilize idler sprockets 
108-108’ on the ?nal overhead shaft 103. 

In the clustering systems thus far described, aligned 
groupings of containers three abreast are achieved by 
allowing the outer aligned containers to effectively re 
tard, drag or slip back with respect to the accelerating 
faster advance of their adjacent central containers, and 
this occurs during the passage or flow of containers 
through the diverging zone 79. FIG. 3A illustrates an 
alternative wherein the desired cluster result is 
achieved by positively accelerating the advance of cor 
responding containers in the outer alignments while 
permitting containers in the central alignment to effec 
tively retard or drop back. Thus, in FIG. 3A, the heavy 
phantom alignments 110-110’ will be understood 
schematically to indicate slightly divergent likemand 
synchronized container-advancing chain systems 
throughout the diverging zone, and each one of these 
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chain systems includes suitable spaced pairs of contain 
er-advancing lugs (as at 111-111’) .to assure positive 
advance at the correct speed and in the correct direc~ 
tion for these outer alignments of containers in the di 
verging zone 79. In this zone, the centrally aligned con 
tainers may optionally have a slip drive in the manner 
discussed for the slip drive mechanisms 90-90’ of 
FIG. 4, or a supporting shoe plate 112 may carry the 
central containers as they retard with respect to ad 
vance of the outer conveyors 110-110’. At discharge 
from the diverging zone 79, the transverse rows of clus 
tered containers are correctly aligned, and lugs 85 of 
the central chain systems 75 may pick up and govern 
ensuing displacement of the central containers in the ~ 
successive clusters, all containers then being driven at 
the same accelerated speed appropriate to de?nition of 
the desired space A between clusters, as previously de 
scribed. - 

CLUSTER-WRAPPING 
The overall wrapping procedure has been generally 

described in connection with FIG. 1, and to simplify 
that description conveyor parts, supporting elements 
and drive elements were omitted. The overall organiza 
tion and relation of these parts, in conjunction with the 
developing wrap, will be described in connection with 
FIGS. 5 and 6, the latter of which shows both synchro 
nized overhead-driven systems and synchronized 
driven systems beneath the plane of container support. 
Reference will also be made to FIG. 7 which shows sub 
stantially greater detail for mechanisms beneath the 
plane of container support (at an instant of time later 
than depicted in FIG. 6), and to the various cross 
sectional views of FIGS. 10, ll, 12 and 13, which rep 
resent vertical sectional views at different longitudi 
nally spaced locations within the wrapping region. The 
detailed nature of guides and controls for the overhead 
elements will thereafter be described in connection 
with FIGS. 14, 15 and 16. The container clusters in 
these ?gures illustrate successive steps and are gener 
ally designated by successive markings T, U, V . . . . . 
Z. 

By way of introduction, it suffices to say that in the 
packaging region the overhead components comprise 
two endless linked systems, for which the linkages have 
been omitted in FIG. 6 for purposes of clarity. A ?rst 
such system employs like endless chains running over 
like spaced sprocket systems, utilizing a driveshaft 115 
and an idler or undriven shaft 116. Each of these shafts 
is positioned just above the upper end plate of the con 
tainers and extends transversely of the direction of con 
veyor transport. Drive sprockets 117 on the shaft 115 
are positioned just outside the transverse limits of the 
containers of the passing clusters; similar sprockets 1 18 
are free to rotate between locating collars 119 —119’ 
on the shaft 116, which is shown ?xedly supported in 
upstanding side frames 120-121 of the machine frame 
(see FIG. 10). The chain systems 122 which connect 
corresponding drive and idler sprockets 117-118 on 
the respective sides of the path of container movement 
are tensed by suitable means (suggested at 123) so that 
the lower span of each of the chain courses is in sub 
stantial register with the plane of the upper ends of the 
passing clusters. 
Systems of transverse bars connect the two chain sys 

tems 122 to perform two functions on the passing con 
tainer clusters. A ?rst series of transverse bars 124 is 
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?xed to the chain systems 122 at longitudinal spacings 
corresponding to the space between corresponding 
parts of successive container clusters, namely, substan 
tially twice container diameter, plus the distance A be 
tween clusters; the bar 124 may thus be and preferably 
are of a diameter substantially equal to the spacing A, 
and for the type of containers depicted in FIGS. 6 and 
7, bars 124 locate adjacent upper chimes at diametri 
cally opposite alignments on successive bars 124. Be 
tween the spacer bars 124, the chain systems 122 carry 
further transverse bar systems 125-126; the same 
being spaced from each other and from adjacent spacer 
bars 124, to the extent assuring substantially central 
vertical overlapping register with the aligned rear and 
front containers of each passing cluster. The bars 
125-126 are truncated or flattened on one side and 
are thus characterized by substantially semi-circular 
cross-section, with ?attened hold-down surfaces 
125'—126' to engage central transverse alignments of 
the respective rows of passing containers. The drive 
shaft 115 will be understood to receive steady propul 
sion through synchronized gearing or other mecha 
nism, referenced to the drive motor 50. Thus, with par 
ticular reference to FIG. 6, constant speed drive to the 
conveyor system, including the overhead spacing and 
retaining mechanism just described at 124-125-126, 
will assure continuous mesh with and location of the 
tops of all passing containers in a limited region ap 
proximately three clusters long, along the conveyor 
mechanism. 
Before proceeding with description of mechanism 

beneath the plane of container support, it should be 
noted that the shafts 115-116 perform additional sup 
porting functions for like chain systems by means of 
which the loop-forming bars [33] 33a through 33j 
and their associated spacer bars [33'] 34a through 
34j are conveyed. Actually, the positioning of these 
bars [33-33’] 33a through 33j-34a through 34j in 
volves still further mechanism to be later described, but 
it suffices to identify in FIG. 10 idler sprockets 127 lo 
cated between collars 128-128’, at outboard locations 
on the shaft 116, i.e., outboard of the idler sprockets 
118 and within the con?nes of the frame members 
120-121. In FIG. 10, these further chain systems (serv 
ing the bars 33a through 33j~34a through 34j 
I: 33-33’] ) are schematically identi?ed at 129. The 
?ight and guidance of the chain systems 129, in con 
junction with ?xed cams and other control devices to 
be later described, determine a continuous course of 
movement of bars 33a through 33]‘ [33] in the man 
ner described in FIG. 1, i.e., (a) for pulling successive 
loops of sheet material, (b) for thereafter retracting 
through the space between adjacent clusters, followed 
(c) by rising above the path of container movement 
and around the sprocket system associated with shaft 
115, (d) for return back over the sprocket systems 122, 
and then (e) to repeat the cycle upon interception of 
sheet material 16 for pull out of the next-successive 
loop between the next successive adjacent clusters. In 
FIG. 6, successive lower-case subscripts identify the 
succession of bars [33] 33a through 33j for loop 
pull-out and bars [33] 34a through 34j for cluster 
spacing, and the rigid interconnection of corresponding 
bars [33-33'] 33a through 33j-34a through 34j is 
again suggested by dashed lines, identi?ed 36. 
Beneath the plane of container support, cluster wrap 

ping and support are assisted by a system of several dif 
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ferent endless-chain drives with associated transversely 
extending supports, all of which are driven in synchro 
nism with the basic conveyor drive and which operate 
in interlaced relation with the movement of the loop 
forming bars [33] 33a through 33]‘ to assure positive 
retention of cluster position throughout the course of 
constant-speed transport, from the beginning to the 
end of the packaging phase. This phase begins with dis 
charge from the cluster-forming transport mechanism, 
symbolized in FIG. 6 by the end sprocket 77 and shaft 
78, and a suitable guide shoe or plate 130 at the end of 
the cluster-forming conveyor provides smooth transi 
tion of cluster support as the same is transferred to the 
various interlaced conveyor sub-systems beneath the 
path of container movement. 

In FIG. 6, these sub-systems are seen to comprise, 
first, a large loop of transversely spaced chains 131, 
guided over spaced upper sprockets 132-133 and 
spaced lower sprockets 134-135. The upper span 136 
of these chain systems is aligned just beneath the level 
of container support and in FIG. 6 is seen to extend 
substantially ?ve cluster lengths, between the shaft po 
sitions 137 (for sprockets 132) and 138 (for sprockets 
133). A second pair of endless-chain systems 140 is 
guided over more closely spaced sprockets 141-142 
and a third lower sprocket 143. The upper span 144 of 
these chain systems is substantially the spacing between 
corresponding parts of adjacent clusters, being de?ned 
between shaft 138 for the sprocket 142 and shaft 145 
for the sprocket 141. A third and still smaller endless 
chain system 146 runs its course over still more closely 
spaced upper sprockets 147-148 and over a lower 
sprocket 149. The sprocket 147 shares shaft 137 along 
with sprocket 132. As seen in FIG. 10., the shaft 137 is 
a driveshaft, journalled at 150 in the frame members 
120-121, and having a rearwardly projecting end 137' 
to which suitable motor-drive connections (not shown) 
may be made. The sprockets 147 of the small endless 
chain systems 146 are positioned axially inwardly of the 
drive sprockets 132 served by the same drive shaft 137, 
but as will be later pointed out, the chain systems 146 
are driven at 148, so that sprockets 147 idle on shaft 
137. 
The ?ights of the larger endless-chain systems 131 

are outside of those of systems 146, soithat transverse 
members connecting corresponding points along the 
smaller chain systems 146 may pass freely within the 
volume of the locus of movement of transversely ex 
tending members carried by the larger and outer chain 
systems 131. In similar fashion, the locus of movement 
of transversely extending members carried by the other 
smaller chain systems 140, near the terminal phase of 
packaging, is fully contained within the locus of move 
ment of the transversely extending members carried by 
the larger chain systems 131. 
Having thus identi?ed the three pairs of endless 

chain systems 131-140-146, the various transverse 
container-positioning elements carried by three sys 
tems will be identi?ed. _ 

The large endless loops‘ 131 provide the function of 
supporting the ‘forward edge or half of the forward 
transverse container alignment of all clusters passing 
through the packaging region. Thus, transverse mem— 
bers‘ 155 include outwardly projecting sections or 
members 156 (FIGS. 10', 11) each of which carries a 
bracket 157 which may be part of one link in the outer 
chain system 131. In the region of container support, 
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these members are de?ned by an extensive horizontal 
surface 158 and an extensive vertical surface 159. 
Along its upper stretch 136, the chain system 131 is 
guided along a suitable horizontal rail system schemati 
cally indicated at 160 in FIG. 11, thus assuring con 
stancy of the plane of support of forward ends of all 
clusters. Pivoted to each of the bar systems 155, and in 
the central region beneath the path of the passing con 
tainer clusters, is a rocker-arm system including arms 
161 at an offset location of which the flap-retaining bar 
40 is carried. The path of movement of the bar systems 
155 follows the course of the upper span 136 of the 
chain systems 131, so that surfaces 158 constantly lo 
cate containers in the support plane. The flap-retention 
bar 40 is, however, not needed until near the end of the 
wrapping process and its position is determined by a 
?xed elongated guide shoe or cam 162 having a ?rst 
horizontal stretch 163 substantially spaced from the 
plane of cluster support and therefore determining a 
retracted position of the ?ap-retaining bar 40. The 
stretch 163 is joined to a ramp 164, leading to an ele 
vated stretch 165 extending the remaining length of the 
span 136; flap-retaining this elevated stretch 165, a roll 
166 beneath the flap retaining bar [140] 40 tracks 
cam 162 to elevate the position of each successive bar 
40 into flap-retaining relation with a rear ?ap 25, 
squeezing the same against the rear half of the forward 
transversely aligned containers of each container clus 
ter. In FIG. 7, this relationship will most clearly be seen 
immediately forward of the plane 12-——12, upon which 
FIG. 12 is based. Flap-retention continues throughout 
the remaining course of the chain span 136. In FIG. 7, 
the flap 25 isjust beginning to be released from support 
by the bar 40 at the lower right-hand corner of the dia 
gram. This occurs at the instant of time when continued 
conveyor movement will advance the same cluster into 
temporarily supported relation with a shoe plate 167 
which accounts for backwardly folded guidance of the 
leading flap 24 of the envelope. It will be understood 
that c'ontainer movement is so rapid along the conveyor 
system that no practical opportunity is afforded for loss 
of positioning control of the rear ?ap 25 prior to over 
lapping registration by the forward flap 24, as the clus 
ter moves off the chain system 131. 
The function of the chain systems 140 at the terminal 

phase of wrapping operations is to provide supplemen 
tary support for the container clusters as control by 
other elements is relinquished. The supporting ele 
ments carried by chain systems 140 are shown to com 
prise ?ve transverse elements, per cluster supported. 
The leading one of these elements is a transverse bar or 
plate 170 rigidly carried by a link 171, with a suitable 
offset 172 to determine the positioning of plate 170 in 
the bottom plane of container clusters, when each such 
bar or plate 170 achieves the upper span 144. Synchro 
nization of chain systems 140 with chain systems 131 
is such that plates 170 feed in interlaced relation with 
?ap-holding bars 40 carried with the chain system 131, 
and the width of bars 170 is adequate to substantially 
overlap parts of the bottoms of all containers in each 
cluster. The bars 170 are immediately followed by a se 
ries of three further bars or rods 173—174-l75 each rig 
idly connected to a different link in the chain systems 
140. At the position of cluster U in FIG. 7, these bars 
l73-174—75 are seen to support the central region of 
the trailing set of three containers in the cluster. The 
?nal supporting element 176 in each set of supporting 
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elements carried by the chain systems 140 is an elon 
gated angle member or bracket having a flat surface 
which horizontally aligns with the support plane of 
members 170-l73—l74—175 when running the upper 
span 144, as shown for the cluster U in FIG. 7. Mem 
bers 176 also include an upstanding back edge into 
which the trailing lower edges of each cluster may lo 
cate to accomplish positive and accurately vspaced dis 
placement of successive clusters. The location of shaft 
145, which determines the upstream end of the span 
144, is selected to clear the loop-forming bars ['33 ] 
33a through 33 j as they cease their forward motion and 
begin to retract; in the case of cluster V in FIG. 7, the 
loop-forming bar [33] 33s is still supporting the rear 
half of the cluster as the elements 170-173-174-175 
176 are coming into position to relieve the retracting 
bar [33] 33e. The relation of parts at cluster V in 
FIG. 7 also serves to show the vertical retraction of 
spacer bar [33'] 34e at its loop-forming bar [ 33 ] 
33c retards with respect to the advancing cluster V. 
The function of the chain systems 146 (FIGS. 6 and 

7) at the beginning phase of the wrapping functions is 
to provide supplementary support of the clusters in 
closely interlaced relation with the feed of the loop 
forming bar [33] 33b and of the forward support 
bars 155, and the length of chain systems 146 and its 
drive synchronization are such as to assure correct 
phase of support in terms of the timing of sequentially 
oncoming clusters; the further function of chain sys 
tems 146 is to provide transient support of the bottoms 
of rear containers in each cluster as such containers 
leave the support provided by shoe plate 130, and until 
the loop pull-out bar has been able to achieve bottom 
support for such containers. In the form shown, the 
chain systems 146 are of effective length to cycle once 
for every two passing clusters and therefore they 
merely carry two transverse support bars. Each bar 178 
is integrally formed with corresponding opposed links 
in the respective chains 146 and projects suf?ciently to 
establish a cluster-supporting function during its course 
of movement adjacent the locus of cluster movement. 
Each bar 178 precedes a loop-forming bar 33, for ex 
ample bar 33b in providing bottom support of rear‘ con~ 
tainers in each cluster, and since the bar [33] 33b 
must necessarily have a forward speed greater than that 
of cluster movement, the drive of chain systems 146 
must be faster than that of systems 131; such drive of 
systems 146 may be via the sprockets 148, the sprock 
ets 147 being idly supported on shaft 137, as suggested 
by collar-retention of sprockets 147 (see FIG. 10). 
The faster movement of bar 178 (i.e., faster than the 

movement of bars 155) is suggested in FIGS. 6 and 7. 
In FIG. 6, the bar 178 is supporting the forward por 
tions of the trailing row of containers in the cluster 
Y, and the loop-forming bar [33] 33b is assisting in 
such support; it will be appreciated that before bar 
[ 33 ] 33b was able to provide such support, the bar 
178 had engaged the bottoms of the same containers at 
a more rearward position, and before these containers 
had cleared the shoe plate 130. FIG. 7 depicts the parts 
at a later instant of time, again for the cluster Y, but 
when the bar 178 has transferred its supporting func 
tion to the rear portions of the bottoms of the forward 
row of containers in the cluster. At this instant, the loop 
pull-out bar [33] 33b is in its full—forward relation 
with respect to the cluster (i.e., moving at cluster 
transport speed), and the bar 178 is about to whip 
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around sprockets 148, out of supporting relation with 
any containers. In making this whip retraction, the syn 
chronized drive of bar 178 assures clearance with the 
adjacent ?ap-retainer bar 40. 
FIG. 7 serves further .to show, for the case of the clus 

ter Y, that the downward position and diameter of the 
spacer bar I [33'] 34b are such, in relation to the pro 
portions and o?set of the loop~forming bar [33] 33b, 
that the pulled loop of sheet material 179 applied 
against cluster Y just clears and therefore cannot foul 
the adjacent pulled span 180 of further loop material 
paid out from the supply 17. Moreover, as this material 
is paid out, a small clearance 18] between spacer bar 
I: 33' 1 34b and the adjacent forward edges of contain 
ers in the next-succeeding cluster Z assures that, in the 
course of loop formation, the loop material may be 
freely paid out and may slide over the rounded contour 
of bar [33'] 3421. 
Thus, the cluster Y is at all times fully supported, is 

continuously moving without retardation, and sheet 
material is taut across the downwardly facing mouth of 
the groove 38 of bar [33] 33b, in readiness for cut 
off. 

In FIG. 7, the cluster X serves to illustrate the rela 
tion of parts substantially at the instant of cut-off. The 
rotary-cutter means 37 is driven in synchronism with 
advancing movement along the conveyor system and 
includes one or more transversely extending cutter ele 
ments or rods 182, paced to slightly enter each passing 
groove 38. In the form shown, coaction is achieved for 
each of three arms [182] 183, at‘ equally angularly 
spaced locations around the axis of cutter rotation. The 
cutter elements 182 are shown as electrical-resistance 
or heater wire, bent at offsetting end arms 183, and 
connected to suitable supply means, indicated by leg 
end at the slip-ring connection 184 in FIG. 11. It has 
been previously indicated that the sheet material is 
thermally sensitive, and of course the wires 182 are suf 
ficiently heated to achieve clean and rapid cut-off dur 
ing the brief entry of elements 182 into the cut-off 
grooves 38. Further assurance of clean cut-off may be 
achieved by pressure bars 185, carried by the rotating 
cutter assembly at slightly greater radial offsets than 
the cutter assembly at slightly greater radial offsets 
than the cutter elements 182 and sufficiently trailing 
the same to avoid interference with the loop-forming 
bars [33] 33a through 33j. At the instant depicted in 
FIG. 7, the upper such pressure bar 185 for the cluster 
X has depressed and locally increased tension in the 
sheet material span 180 at the precise moment when 
the adjacent cutter element 182 has locally softened 
the sheet material for cut-off purposes. Clean sever 
ance is thus assured, leaving the severed ?ap hanging 
as shown at 186, in solid outline for the cluster X, and 
in dashed outline for the phantom position of bar 
I: 33 ] 33d (beneath the cluster W). 
Between the positions shown in full in FIG. 7 for the 

successive clusters X-W, the cluster W will have passed 
an intermediate location suggested by the phantom 
outline of bar I: 33] 33d. In this intermediate position, 
the hanging cut-off ?ap 186 encounters the upward and 
forwardly directed blast from the airblast means 39, 
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causing the ?ap 186 to elevate, ahead of the loop- . 
forming bar [33] 33d, and to lie ?at against the bot 
toms of the containers of cluster W. Thereafter, and by 
the time cluster W reaches the position shown in full in 
FIG. 7, the ?ap-holding bar 40 will have been raised by 
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ramp 164 to the elevated position shown, retaining ?ap 
25 at the cluster W. 
FIG. 7 and the related sectional diagrams of FIGS. 

11, 12 and 13 serve additionally to show means for con 
trolling the placement of the forward ?ap of sheet ma 
terial, used to overlap the trailing ?ap 25. This forward 
?ap has its origins at cut-off (cluster X), namely, at the 
span 180, and the directional arrow associated with the 
phantom outline 180' at cluster X shows that this for 
Ward flap material will tend to drop to a vertical posi 
tion immediately after clearing the pressure bar 185. 
The severed forward flap 180 is intercepted by a system 
of elongated rods 187 which serve to drag the forward 
?aps of all clusters passing past the cut-off location; in 
the case of cluster X, interference with rods 187 has 
just commenced. Actually, the rod portion 187 is verti 
cally offset below an upper elongated stretch thereof 
188 which extends substantially to the operative region 
of chain systems 140, and a ramp or off'setting bend 
189 connects the sections 187-188. At the raised ele 
vation of the sections 188, each of these sections enters 
and clears a downwardly open slotted opening 190 in 
the flat vertical part 159 of each container-support 
member 155. Thus, as clusters advance from initial in 
terfering relation (for flap material 180) with the lower 
offset ends of the bars 187, the front-flap material 180 
is dragged and, upon encountering the ramp 189, is 
held within the clearance between the upper elongated 
rod sections 188 and the associated slotted parts 190 of 
the support members 155. In this condition, control 
over the forward ?ap 180 is retained during traverse of 
the air blast at 39. Once past the air-blast region, such 
control of the ?ap material 180 may be released, as for 
example to the dropped or vertically hanging position 
shown for the flap 180 at cluster V. It is only upon en‘ 
countering the shoe plate 167 that the material at 180 
begins to be laid along the bottom of the cluster to de 
velop the overlapping bottom flap 24, as shown for 
cluster U in FIG. 7. The extension of cam rail 165 to 
the right, beyond the vertical plane of the last sprocket 
shaft 138, suggests continued control of the trailing flap 
25 until its overlap by the forward flap 24 has actually 
commenced. 
Thus far, the overhead elements of the wrapping 

mechanism have merely been alluded to in general 
terms. The loop-forming bars [33] 33a through 33j 
and the spacer bars I: 33'] 34a through 34j have been 
described in terms of their programmed coaction with 
cluster advance and with synchronized elements of sup 
port, holding and feeding mechanism beneath the plane 
of conveyor movement. FIGS. 14, 15 and 16 provide 
further detail on the overhead elements of the system. 

Basic orientation and displacement of the pairs of bar 
elements [3333'] 33a through 33j-34a through 34j 
are determined by endless-chain systems 129 carried 
over sprockets 127—195 on the shafts 116-115. Of 
these, shaft 115 is driven and shaft 116 is held fixed 
against rotation. A heavy phantom alignment at 196 
schematically indicates guide-rail support for the upper 
horizontal courses of the chain systems 129 between 
sprockets 195-427, and a similar phantom line 197 
suggests guideorail means for the lower and down 
wardly offset span of the chain systems 129. At posi 
tions corresponding to the clusters to be engaged, each 
chain system 129 includes a special link 198 with an in‘ 
tegral downward offset 199, whereby bar positioning 
mechanism may be pivotally supported at an offset pin 
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200 (see FIG. 16). Pins 200 connect such offsets 199 
to ?at plates or levers 201, and the spacer bars 33' are 
pivotally connected to the plates 201. 

In the form shown, with reference to FIG. 14, the na 
ture of the latter pivotal connection is by way of a stud 
202 secured by means 203 to the plate 201; stud 202 
is received in an end bore or bearing, at the end of bar 
I 33' ] 34a, for example, or carried by the rigid arm 
36, provided in duplicate at the respective ends of bar 
I: 33'] 34a. The location of stud 202 establishes a 
pivot axis 204 which is offset from the axis of pivot pins 
200, so that any rocking displacement imparted to the 
plates 201 will change the direction of offset of the 
spacer-bar axis 204, with respect to the point of con 
nection (200) to the chain system 129. Each of the 
plates 201 is shown to be elongated and to include a tail 
carrying cam-follower means, such as an outwardly off 
set roll 205. Similarly, the connecting arms 36 between 
the loop-forming bar and the spacer bar [33'] 34a 
are further elongated to establish a tail carrying cam 
follower means such as a pin or roll 206, projecting out 
wardly in the case of one bar 36, and projecting axially 
inwardly for the case of follower 207 on the other arm 

36 of a given connection of bars [33-33’] 33a-34a, 
for example. The structure comprising bars [‘33—33' ] 
33a—34a, and the arms 36 will be understood (a) to be 
rigid and to pivot as a unit about the two end stud sup 
ports 202 and (b) to be carried by plates 201 which can 
articulate about the pivot axis of pins 200. To complete 
the description of parts, further cam-following means 
is shown on the arm 36 having the follower 207; of 
these, one cam-follower (308) is offset in the trailing 
direction, and the other cam-follower (209) is off-set 
in the forward direction. Finally, a follower pin 227 
projects outwardly of the other bar 36, on the axis of 
the loop-feeding bar [ 33] 33a. 
The coaction of the various cam followers and track 

ing elements identi?ed for each of the assemblies of 
FIG. 16 will be described in connection with FIGS. 14 
and 15. Basically, the cam-follower roll 205 tracks a 
continuous groove or slot between two guide plates 
210—211 carried by the frame end following a course 
indicated by a continuous endless phantom line 212. 
This course in general maintains a given substantially 
constant radially offset relation with the course of the 
chain systems 129, except that in the region of ap 
proach to the paidout sheet material the course of the 
alignment 212 approaches the chain system 129 at the 
region 213, and this region is immediately followed by 
a region (214) of maximum outward deviation from the 
course of the chain system 129. The purpose of the in 
dicated deviation 213—214 is to steepen the orientation 
of bars 36 to aid the quick entry of the bars I: 33-33' ] 
33a-34a into the space A between clusters, followed by 
rapid forward acceleration beneath the containers. 
This steepening results from the simultaneous action of 
the deviations 213—214 and of follower-tracked ?xed 
cam surface 215-216, formed on’ plates'rigidly related 
to the side frames of the machine. The‘ offset follower 
arm 208 tracks the outer one of these surfaces, namely 
cam 216, and the follower pin or rollerf207 tracks the 
contour of the inner cam 215. The plate 217 on which 
the contour 215 is formed is carried by the fixed shaft 
116 at a boss 218 and is secured thereto by set-screw 
means 219. 

At the other end of the course of chain systems 129, 
the off-set arms 209 engage and track a cam surface 
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220 on a ?xed plate 221 (see FIG. 14). And on the 
upper return course, a ?xed overhead plate 222 (see 
FIG. 15) having a specially contoured lower edge 223 
intercepts and guides the remaining follower element 
206. This contour includes a deep groove or notch 224 
intermediate the ends of the upper span of the chain 
systems 129; the function of groove 224 is to allow fol 
lowers 206 successively to rise into the groove 224, 
causing arms 36 to reverse their orientation as they 
progress from right to left along the upper span of chain 
systems 129. In the course of this reversal, pivoting 
takes place about the axis 204 as it moves along the 
upper span, and the phantom outline 36' (and associ 
ated arrow) connotes the forward swinging action of 
arms 36, during the course of reversal. It will be noted 
that the mass and offset of the loop-forming bars 
I: 33 ] 33a through 36j with respect to the pivot axes 
204 is such as to assure gravity-suspension of bars 
I: 33] 33a through 33j at all times, subject of course 
to positioning control as dictated by one or more of the 
various cam-tracking engagements. This pendulous ac 
tion is all that is needed to urge follower means 206 
into correct tracking relation with the cam 223 to ef 
fect reversal of the arms 36, and the slope of a terminal 
ramp 225 on the cam 223 is such as to correctly poise 
the arm 36 for smooth entering engagement of the 
tracking arm 208 with the cam 216 (see FIG. 14, for 
the suspension of bar 33j). 
The operation of the overhead-bar systems 

I: 33-33’] will be more clear from the description of 
a full cycle, beginning for the case of loop-forming bar 
33a in FIG. 14 (see also FIG. 6). At the instant de 
picted for bar 33a, the arm 36 is oriented to place the 
loop-forming bar 33a rearward of the corresponding 
spacer bar [33'] 34a, and positive control of this ori 
entation is achieved by cam-and-follower engagements 
208-216 and 207-125, respectively. Up to this point, 
the offset of cam 212 from the course of chain systems 
129 has been substantially constant, but the undula 
tions 213-214 are about to occur (being tracked by fol 
lower roll 205). These undulations occur as elements 
207-208 continue to be guided by the cams 215-216, 
with a resultant left-to-right whip action, after both the 
bars [33-33'] 33a-34a have enteredthe space A be 
tween container clusters, and loop formation is sub 
stantially in progress; the net result of the various con 
tributing cam actions is to assure clean, non-fouling 
passage of bars [33-33'] 33a~34a in the space A, 
with bar [33] 33a accelerated forward under con 
tainers, in the manner already described, all without in 
terference with the normal, constant-speed passage of 
container clusters along the conveyor system. For con 
venience in interpreting FIG. 14, the alignment 226 
connotes the elevation at which the bars I: 33-33' 1 
33a through 33j-34a through 34j begin to enter the 
space A between clusters. Thus, the bar 33a is poised 
for such entry and the bar 33b has already traversed the 
space A, and is in the course of its accelerated forward 
movement beneath a container cluster; this speci?c re 
lation is shown for arm 33b in FIG. 6. 
Once the loop-forming bar 33 has traversed the space 

A and has cleared the bottom plane of conveyed clus 
ters, the following roll or pin 227 (FIG. 16) engages a 
fixed positioning rail or guide 228 (see FIG. 15). Rail 
228 assures that bars [33] 33a through 33j will be 
given positive support along the lower course of chain 
systems 129, so'that all clusters may rely upon bar 














