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United States Patent Office 3,122,670 
Patented Feb. 25, 1964 

3,1 22,670 
MëTHGib AN} APPARATUS FOSË. Si;}E SEARAN{G 
CARTGN BLANEKS By APPLICATIGN GRF ë:EAT 

ivalia F. Kalafinait, Grciard Lake, arid Bosnaid S. A.Baiaeti, 
Farmiagtera, Mich, assigsars to Ex.Celi-O Corporatica, 
i Geiroit, Micia, a corporaii: officialigain. 

Fied Mar. 8, 1962, Ser. No. i 78,41 
18 (Claims, {{Ci. 93-52) 

This application is a continuation-in-part of our earlier 
copending application Serial No. 69,593, filed November 
16, 1960, now Patent No. 3,085,480 issued April 16, 
1963. 
The present invention relates to the field of carton 

making and, Incre specifically, to a novel method and 
apparatus for side seaming a carton blank of paperboard 
cr the like. The invention finds particular, but by no 
Ileans exclusive, utility in heat Sealing the side seam of 
piastic coated paperboard carton bianks of the type dis 
ciosed in the applications. of Harry B. Egieston and 
Charles Z. Monroe, Serial Nos. 707,259, now abandoned, 
and 122,571, filed in the United States Patent Ofice on 
January 6, 1958 and July 7, 1961, respectively. 

in the manufacture of certain types of cartons, such, 
for example, as paperboard cartons for mik and other 
dairy products, it is important that the adhesive applied 
to the carton bank be located with precision. This may 
be due to a variety of reasons including sanitation, ap 
pearance, or sone requirement dictated by the structure 
gr manner of assembling the carton. These considerations 
are particularly significant with respect to heat sealing of 
the side sean on a cartoi blank preparatory to inia:hipu 
lating the blank into fat-folded tubular form for ship 
ment to the place where it will be erected, filled and 
geaied. 

Heretofore, a number of expedients have been utilized 
for positioning a carton biank for side seaming, but all 
have undesirable limitations. One such method involves 
locating the blank by means of its cui lateral edge remote 
from the glue flap. Another involves locating by means 
of the lateral edge of the glue fap itself. Both of these 
arrangeinents are disa dyantageous in that the lateral edges 
used for reference are not always clean cut. Stili another 
mode is to utilize a pair of lateraliy Spaced paraile beits 
cr g;ide tars stradding a partially folded panel in the 
bank. This is also subject to error in that it may permit 
the blank to become skewed by an angle proportional to 
the distarçe between the beits. 

In addition to precision of location of adhesive in mak 
ing a carten seam, the introduction of plastic coated car 
ton stock and fast-setting thermally activated adhesives 
make the tine factor fron application to bonding a critical 
element. Where conventional practice is followed, the 
parts of the blank to be glued are bent through an angie of 
180° from the application of the adhesive to joining of the 
glied surfaces together. This results in an undesirable 
time delay prior to bonding. 

Having the foregoing in mind, one object of the present 
invention is to provide a novel method and apparatus for 
precisely positioning a carton blank during the side sean 
ing operation by taking advantage of the structure of the 
carton in a simple but highly efective manner. 

Another object of the invention is to provide a method 
and apparatus of the character set forth which will be 
particularly well adapted for high speed heat Sealing of 
the side seam of a carton blank having a coating or Sur 
face of thermopiastic material, selected areas of the latter 
being utilized to form the adhesive juncture of the Seam. 
A further object of the invention is to provide a novel 

method and apparatus for heat Sealing a carton blank 
having a coating or surface of thermoplastic material 
and which method and apparatus Will be susceptibie of 
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high-speed operation by minimizing substantially, the time 
elapsing between activating the thermoplastic coating and 
biringing the activated surfaces together to form a bond 
or seal. 
Another object of the invention is to provide a method 

and apparatus of the foregoing type whereby the heating 
time required for heat sealing the plastic coated carton 
blank is substantially minimized, reducing. the amount of 
heat energy driven into the paperboard and retaining the 
energy primarily in the plastic coated surface thereof, 
minimizing the chance of damage, or deterioration of the 
plastic ccated surface, and leaving the body of the paper 
board Substantially cool so as to accelerate setting and 
Sealing. 
A further object is to provide a method and apparatus 

of the character set forth, wherein the closing time re 
quired for eiecting the seal will also be substantially 
mininized, thereby mininizing the total amount of heat 
energy required to effect the seal. 

Stili another object of the invention is to provide a 
ngve conversion unit adapted to modify the operation 
of an existing adhesive applicator type side seam gluing 
nachine into a heat sealed type machine, thereby sub 
stantially increasing the effective operating speed and 
productivity of the machine. 

Other objects and advantages will become apparent 
from the following detailed description, taken together 
with the accompanying drawings, wherein: 
FIGURË 1 is a plan view of an ilustrative apparatus 

embodying the present invention and by means of which 
the method of the invention may be carried out. 

FËG. 2 is a side elevation of the apparatus of FIG. T. 
FËG. 3 is a plan view.showing the inside face of an 

iliustrative carton blank adapted to be glued by the use 
of the method and apparatus of the present invention. 
FiG. 4 is a plan view of the blank of FIG. 3 after the 

Same has been glued and folded in a flat collapsed tubular 
shape adapted for presentation to a forming, filling, clos 
ing and sealing machine. 

FIGS. 5 to 10, inclusive, are stop-motion sequential 
views ilustrating the successive stages through which 
the blank of Fig. 3 is put in practice of the method and 
operation of the apparatus of the present invention. 

FIG. 11 is an enlarged fragmentary side elevation of 
the feed imechanism of the iliustrative apparatus described 
herein. 

FIG. 12 is an endarged fragmentary end elevation of 
the feed mechanism of FËG. 11. 

Fig. 13 is a broken transverse sectional view through 
a portion of the feed mechanism and taken in the plane 
of the line 3-53 in FIG. 11. 

FIG. 14 is a fragmentary vertical sectional view taken 
in the piane of the line 4-54 in FIG. 12. 

FiG. 15 is a side elevation of the glue iap folder 
frame of the ilustrative apparatus described herein. 

FIG. 16 is a plan view of the glue fap folder fraine 
of F.G. 15. 
FIGS, 17 and 18 are, respectively, end elevations of 

the glue fap folder frame with certain of the parts 
being i ilustrated in vertical section to bring out detail. 

FIGS. 19A and 19B are companion side elevational 
views of the left-hand folder:frame of the apparatus. 

FIGS. 20A and 20B are corresponding companion plan 
views of the left-hand foider frane of FIGS. 19A and 
19B. 
FIGS. 21 and 22 are, respectively, side elevation and 

plan views of the first right-hand folder frame of the 
ilustrative apparatus. 

FIGS. 23, 24 and 25 are vertical sectional views taken 
through the first right-hand folder frame in the planes of 
the lines 23-23, 24-24 and 25-25, respectively, of 
FIG, 21. 
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FIG. 26 is a vertical sectional view through the central 
portion of the ilustrative apparatus and showing the re 
lation of certain of the blank carrier means to the ad 
hesive applicator. 
FIG. 27 is a fragmentary side elevational view of the 

apparatus as shownin FIG. 26. 
FIGS. 28 and 29 are, respectively, elevation and plan 

views of the second right-hand folder frame of the ap 
paratus. - 

FIGS. 30 and 31 are enlarged fragmentary vertical Sec 
tional views taken through the second right-hand folder 
frame in the planes of the lines 36-39 and 31-31, 
respectively, of FIG. 29. 

FIG. 32 is an enlarged developed sectional view taken 
axially of the main drive shafts and drive pulleys at the 
discharge end of the folder frames. 
FIG. 33 is a plan view of another ilustrative appa 

ratus embodying the invention and by means of which 
the method of the invention may be practiced. 
FIG. 33A is a side elevation of the apparatus of FIG. 

33. 
FIGS. 34 to 40, inclusive, are stop-motion sequential 

views ilustrating successive stages through which a blank 
such as the one shown in FIG. 3 passes in practice of the 
method and operation of the apparatus exemplified in 
|FIGS. 33 and 33A. 

FIGS. 41 and 41A are companion side elevational 
views of the left-hand folder frame assemblies of the ap 
paratus shown in FIGS. 33 and 33A. 
FIG. 41 B is a side elevation of the glue fap folder 

frame of the apparatus of FIGS. 33 and 33A. 
FIGS. 42, 42A and 42B are companion side eleva 

tional views of the right-hand folder frame assemblies, 
heat, folder and prebreak sections, respectively, of the 
apparatus of FIGS. 33 and 33A. 
FIGS. 43 and 43A are companion side elevational views 

of the left-hand top carrier assembly, heat and prebreak 
sections, of the apparatus of FIGS. 33 and 33A. 
- FIGS. 44 and 44A are companion side elevational views 
of the right-hand top carrier assembly, heat and prebreak 
sections, of the apparatus of FIGS. 33 and 33A. 
FIG. 45 is an enlarged transverse sectional view taken 

through the top carrier and folder frame assemblies in 
the plane of the line 45-45 in FIG. 43. 

FIGS. 46 and 46A are companion plan views of the 
prebreak, heat and folder sections of the apparatus shown 
in FIGS, 33 and 33A. 

FIG. 47 is an enlarged fragmentary perspective view of 
the burner assembly and control panel for the heat sec 
tion in the apparatus of FIGS. 33 and 33A. 

FIG. 48 is an enlarged fragmentary transverse sec 
tional view taken through an intermediate plane in the 
heat section of the ilustrative apparatus of FiGS. 33 and 
33A. 
While the invention is susceptible of various modifica 

tions and alternative constructions, certain ilustrative 
embodiments have been shown in the drawings and will 
be described below in considerable detail. It should be 
understood, however, that there is no intention to limit 
the invention to the specific forms or modes disclosed, 
but, on the contrary, the intention is to cover all modifi 
cations, alternatives and equivalents falling within the 
spirit and scope of the invention as expressed in the ap 
pended claims. 

- General Procedure and Organization 

Turning now to FIGS. 1 to 10, inclusive, the invention 
is there exemplified in a novel method and in an ilus 
trative apparatus 2ë through which the method may be 
carried out. In the present instance, the objective is to 

i perform a side seaming operation on a flat carton blank 
such, for example, as the one disclosed in Egleston and 
Monroe - applications Serial Nos. 707,259 and 122,571 
referred to earlier herein. To this end, a cut and scored 
blank 21 is manipulated through a number of stages 
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4. 
while undergoing continuous, straight line motion and 
ultimately emerges as a flat folded, open-ended tube, as 
shown in FIG. 4, adapted for presentation to forming, 
filling, closing, and sealing equipment. 

Referring more specifically to FIG. 3, the inside face 
of the carton blank 21 is there shown with a plurality of 
spaced apart, substantially parallel longitudinal score 
lines 22, 23, 24 and 25 dividing the face of the blank into 
a relatively narrow glue fap 26 adjacent one marginal 
edge thereof and a plurality of side panel areas 27, 28, 
29 and 30 which in this case are of approximately equal 
width. The blank also includes a series of transverse 
and angular score lines which facilitate formation of the 
top and bottom closures of the carton when erected but 
for present purposes these latter lines need not be further 
considered. 

Starting with the blank 22 in the flat, unfolded condi 
tion ilustrated in FIG. 5, the first step in the practice of 
the method of the invention is to move the blank along a 
support in a straight line running longitudinally of the 
longitudinal score lines 22, 23, 24 and 25 therein. As 
an incident to such motion, the blank is subjected to a 
first prebreaking stage, ilustrated in FIG. 6. While pass 
ing through this stage, the glue fap 26 is folded out of 
the plane of the blank through an angle of approximately 
180° about the score line 22, the inner face of the glue 
fap thereupon abutting the inner face of the side panel 
area 27. At the same time, the side panel areas 29 and 
30 are folded upwardly as a unit out of the plane of the 
blank about the score line 24 and through an angle of 
approximately 110°. 

Still under continuous straight line motion along the 
Support, the blank 21 is then subjected to a second pre 
breaking stage, ilustrated in FIG. 7. In this stage, the 
glue flap 26 is foided backwardly about the score line 22 
through an angle of approximately 90° and, at the same 
time, the side panel area 27 is folded about the score line 
23 upwardly out of the plane of the blank through an 
angle of approximately 90° until the glue flap and the 
side panel area 27 are substantially coplanar and perpen 
dicular to the original plane of the blank. By the same 
token, the panel areas 29 and 30 are folded backwardly 
about the score line 24 until they have returned approxi 
mately to the originai plane of the blank. 
The blank then continues its straight line motion along 

the support and enters into the adhesive stage, ilustrated 
in FIG. 8, where it its subjected to contact with an ad 
hesive applicator. The latter is adapted to apply a fast 
setting thermally activated adhesive to the outside face of 
the glue flap, as in the present instance, but may also be 
adapted to activate thermoplastic adhesive material al 
ready presenton the glue flap. The glue flap 26 is pre 
cisely positioned for adhesive application by reason of 
the perpendicular relationship between the side panel area 
27 and the side panel area 28 which remains in the origi 
nal plane of the blank. Thus, it will be perceived that the 
corner score line 23, and the precise lateral dimension of 
the side panel area 27, accurately position the glue flap for 
reception of the adhesive from the adhesive applicator. 
As an incident to passing through the adhesive stage, the 
side panel are 30 on the opposite edge of the blank is 
broken upWardly about the Score line 25 through an angle 
of approximately 90° from the original plane of the blank. 
The adhesively activated blank, stili moving in a straight 

line, then enters the sealing and bonding stage, ilustrated 
in FIG. 9. At this point, the side panel area and glue flap 
26 are downfolded against the inside face of the blank at 
an angle of approximately 90°, followed in quick succes 
sion by downfolding of the side panel area 38 into abut 
ting relation with the glue flap. The application of 
ironing pressure to these abutting elements serves to 
complete the bonding and sealing of the side seam 
and the blank thereupon emerges as a flat folded 
collapsed tube. Completed blanks are collected at 
the discharge Station, ilustrated in FIG. 10, for subsequent 
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resentation to forming, filling, closing and sealing equip 
Ilileit. 

With the foregoing in minçi, attentioin may now be given 
to the ilustrative apparatus 26 in greater detail. Refer 
ing more specifically to FIGS. 1 and 2 which are pri 
Finariiy diagrammatic views, it will be noted that the ap 
paratus 23 is organized upon a relatively long main frane 
32. In the present instance, the frame 33 comprises three 
pairs of laterally spaced side frame members 32, 33 and 34 
forned of relatively heavy piate material and maintained 
in longitudinally spaced reiation by means of interme 
diately situated pairs of side rails 35, 36. In addition, the 
side frames 34 include cantilever brackets 33 which may 
be supported adjacent their outboard ends by means of 
coliumn 39. 

Feed Mechanism 

(Fig.S. 11 to 14) which is adapted to hold a sup 
cut and scored flat blanks 23 and to present them 

meghaism which moves them through the subsequent 
S of the imachine. 

As shown in FIGS. 11 and 12, the feed mechanism 
&9 comprises a magazine 4 i defined by a pair of lateraliy 

ced plates 42 adapted to hold a stack of fat blanks 23. 

S 

aiigined with the plates 42, their longitudinai edges 
butting the plates 42, and with their top edge leading in 

ar as their Subsequent movement is concerned. The 
!cked blanks, when so positioned in the magazine, are 
:pied to bear against a pair of laterally spaced, adjus 

table stop bars 44 mounted at the inner end of the maga 
zine on a heavy transverse bar 45. 

Underlying the magazine 4 i are a plurality of power 
driven feed beits 45 disposed in laterally spaced relation 
ard extending around a cominon drive roiler 48 fixed to a 

d 3. 

shaft 49 (FIGS. 11, 12 and 13). The beits 45 extend 
from the rolier 48 to a pluraility of idier pulleys 59 
journaied on individualiy adjustable tensioning arms 5i, 
the latter being rockably neunted on a transyerse support 
shait 52. The upper fights of the feed beits 45 are dis 
r: C S e a horizontaiy and supported by a plurality of aligned 
Slipport roliars 54 (FIG. 11) situated between the drive 
roli 28 and idlers 59. 

i :e stack of blanks 2i is supported in the magazine 
h its iniger or leading end downwardly inclined against 

the feed beits 46 and its outer or rearward end raised and 
resting upon a plurality of lateraiy spaced adjustable 
Support roilers 55. The latter are mounted on adjustable 
arins S5 which extend into the magazine. The roiler sup 
port arrins 56 are, in turn, adjustably secured to mounting 
brackets 58 carried by a fixed transverse support shaft 
59 spanning the side frames 32. 

For the g:rpose of efecting positive feeding of blanks .k. 

one at a time in rapid succession from the bottom: Cf the 
stack, the magazine 41 is equipped with a power fee 
gate 39 (FIGS. 11, 12 and 14). The latter comprises 
ai: upstanding inounting biracket 6: which may be adjust 
aby ngurted on the transverse bar 45 as by means of 
oile or more ciamping bolts 62. The bracket 51 carries 

i 64 which is ngunted theregn for lirinited 
iding movement as determinad by adjustment 

2eel 65. Projecting from the loyer end of the 
e neinber 64 and ferming a rigid extension there.cf is 

a fixed inger 66. The gate nenber is so adjusted as to 
have a clearance with the nearest underlying feed beit 
46 approximately equal te but slightly greater than the 
thickness of cne cf the bianks 21. Operatively associated 
with the fingei 65 and also carried by the gate ri? ember 
ë4 is a power driven, endless fiexibie member which in 
this caee happens to be an externally toothed beit 68 
(FËG. 14). The latter extends in a loop betyeen upper 
a:d low: idiler roilers 69, 79, journaled on the gate mem 

G 
er, and is driven by pu!iey TË which is heid in driving 

int thereWith by associated idiers 72, 74. The 
ey 73, in turn, is spined or c'therwise sidably 

kayed to shaft 7ë. The atter is connected by drive sleeve 
ve slip cilitch 78, sprocket 79, chain 83 and 

i reli drive shaft 49 (FIGS. 12 and 13). S; i to sai 
By reason of this arrangemeint, it will be appreciated 

that the ioWei porticin Cf the stack of blanks 2i is urged 
icWin:wardly and forwardly so that the lower portion of 

t nks in the magazine, that is the portion *:: ria ro e stacik ci 

Si 3 t 
W 3. i. çi press:re exerted by the beit 6ë, thë leading marginai 

Crticn of the icvijeimost blank in the stack is fric 
iiy engaged by the belts. 46 and silipped under the tij. 

- 

5 e S e i i 
3 
ing end of the finger &6, resuiting in rapid with 
of the blank from the magazine and presentation 

8 at ext portion of tha apparatus for subsequent proc 
i 

20 essing. i as cine blank has left the magazine in 
next biank above it in the stack drops 

dory:Fri beits 46, past the end of the finger 
63, repsati! Y ithdrawal acioin. This arrange 

of biatiks in rapid succession 
they progress through the 

tratas 2ë. 
i are presented 
Which, in turin, 

S taking them fur 
in Grder to insure proper 

rolis 82, 84, aid avoid 
n, the power gate 63 
one or more pairs ci 

i:Ray conveniently be 

Intëtirit :: 
grir 

-- it thein te 
80 ther through ti. 

As 3 gray; 

biased frames 85, the latter being 
rackets ë8 fasteined to transverse 

paratu: 28. This is acccr:plished in the present instance 
by means of a si: ai i power trafisritissigir 89 (FIGS. 11 
and 13), inci Split drive gjiley 9ë, an idiler 9 and 

Tite driven puiley 92 is in this case 

The cilitch 94 is actuated by 
Ërc1 iever 9ë and shifter yoke 9.5 
i thereto. ËThe Speed of the driven WW Wik 

it shaft 49 imay be * precisely ad 
aitiviteci 53 situated at the 

e frame 32. The loyer 
di 99 threadedly engages a piyotes 

inicia carries the idler 93. Ti his arrange 
afërsis a wide ratage of feeder speeds and coil 

bites to the versatility of the apparatus. 
Erie:it 

First Prebreaking Stage 
As the batak 2ë enters the first prebreaking stage (FIG. 

6) Provision is made for breaking the glue fap 25 abgut 
the Score lirie 22 through an angie of substantially 186 ° 

I YT k Gin the itside face of the bank. At 
60 

raised upWardly as a 
unit into a position perpendicular to or 
tine original piane of the blank. This is 

through the coaction of a glue fap folder 
eft-hard folder frane 264, and a first right 
aiiië 385, including their respective carrier, 
foider beits. 

der frame 162 (FiGS. 15 to 18) is 
relinted iongitudinally of the machine between 

32 and side rails 38. In the pres. 
lce, the glie iap folder frame has at one end 

Vely heavy depëriding bracket i 86 fixed upon a 
Strut i&& spannittg the side frames 32. The 
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opposite end of the glue fap folder frame 62 is nounted 
on a fixed transverse stub shaft i 39 which projects lat 
eraily from adjacent left-hand folder frame itë4. 

Operatively associated with the glue iap folder franë 
192 is a traveling support comprising a carrier beit i 8 
which is trained oyer a drive puliey S.Ai and a pair Cf 
idier pulleys 122, 34 (Fig. 15). Tile drive puiley is 
fixed to a transverse shaft i 25 driven from an appropriate 
power source in the apparatus. The idier ii2 renote 
from the drive pulley 135 is adjustable with respect to 
the frame S62 for controlling tension of the beit i 39. 
The upper fight of the carrier beit Ri 3 is supported lon 
gitudinaliy between the pulleys : ili, 112 by means of a 
plurality of underiying support roliers i 7 journaied in 
longitudinally spaced relation along the upper portion 
of the folder frame 562. The belit ilit is adapted to sup 
port the blank along the marginal edge portion Cf the 
side panel 27 immediately adjacent the Score line 22 
which separates it from the glue iap (Fig. 17). 

frame 62 is provided with a prebreaker bar të 8. e. 
latter has adjacent its leading end an inclined ramp 49 
which terminates in a pirality Cf manipulating rollers 
1253 on progressively inclined axes. The roliers 29 are 
disposed in longitudinaily spaced relation along the folder 
frame 162 and their axes are disposed first at an obtuse 
angle and then increasingly inclined toward the folder 
frame 484 until they approach the horizontal at the far 
end or innermost end of the folder frame A92. 
Upon reference to FIG. 17, it will be appreciated that 

as the blank 21 and its glue fap 26 move past the ramp 
159 and progressively inclined manipulating rollers 23, 
these elements act to fold the glue fap about the score 
line 22 and toward the inside or upper face of the blank. 
By the time the blank has reached the end of the glue 
fap folder frame 162, the glue fap 26 has been folded 
through an angle of substantially 180°. 

in order to hold-down the blank 2i and maintain it 
in precise lateral position for accurate breaking along the 
score line 22, the folder frame 382 is provided with a 
hold-down shoe 12 overlying the inside face of the 
blank. The shoe 125 may be adjustably mounted on the 
folder frame 192 as by means of hanger brackets 22, 
support columns 24, and adjustable clamping brackets 
E 25 slidably positionable on a cleat 126 of dovetailed 
cross section running longitudinally of the frame 62. 

In order to accommodate the glue flap 26 as it is 
folded progressively toward the inside face of the blank, 
the adjacent longitudinal edge portion of the hold-down 
shoe i21, as well as its trailing end portion, may be re 
lieved or chamfered as at 128, 29. This facilitates the 
making of a decisive break and a relatively sharp fold 
on the score. line 22. 
As the blank passes out of engagement with the trail 

ing end of the hold-down shoe 12, a portion of its inside 
face previously covered by the shoe is engaged by a 
hold-down roller 130 (FIGS. 15, 16, 17). The latter 
in this case is journaled on a hanger E3 supported by 
an upstanding column 132. The column 32, in turn, 
is adjustably secured to the folder frame 182 by means 
of a clamping bracket Ë25 similar to those described 
earlier herein and also adapted to engage the cleat 26. 
The left-hand folder frame 184 (FIGS. 19A, 193, 

20A, 20B) constitutes one of the main supporting and 
guiding means for the blank 21 in its passage through the 
entire machine. In so far as the first prebreaking stage 
is concerned, the folder frame 164 serves primarily as 
a moving support and locating means maintaining the 
blank in position as it is acted upon by the associated 
foider frames 192 and 85. - 

For present purposes, it will sufice to note that the 
left-hand folder frame i 64 comprises a keel-like Support 
beam 134 running longitudinally of the machine (FIGS. 
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19.A and 1913). At its end adjacent the feeder (on the 
right as viewed in FIG. 19B) the beam 34 has a de 
pending bracket i35 which engages transverse support 
strut S58 between the side frame members 32. In its 
intermediate portion, the beam i34 has a second de 
pending bracket i36 with a nut 238 at its lower end 
engaging a transverse positioning screw A39 spanning 
the side frame members 33. Adjacent its trailing end 
(on the left as viewed in FiG. 19A) the beam 34 has 
a third depending support bracket 149 which engages a 
transverse strut i 45 spanning the side frame members 34. 

Operatively associated with the support beam 34 and 
extending along its entire length is a carrier belit 142. 
The belit 42 is trained over a main drive pulley 144, 
keyed or otherwise fixed to the drive shaft i 5, and a 
second main drive puley 145, keyed or otherwise fixed 
to a drive shaft i 46 adjacent the delivery end of the 
Imachine. The upper fight of the beit 142 is supported 
at closely spaced longitudinal intervals by means of sup 
port rollers 48 mounted on the beam 234 in any suit 
able manner (FIGS. 19A, 19B). The lower fight of 
the beit i 42 is trained over fixed idlers E49, 156, 151, 
Ë52, and adjustable idler 154. The latter is carried by a 
depending bracket 155 which includes adjusting screw 
356 and knob i 58 for regulating beit tension. 
With the arrangement just described, the beit 42 is 

adapted to engage the underside or outside face of the 
blank 2i along the marginal edge portion of its side 
panel 28 adjacent the score line 23, and to maintain that 
engagement throughout all the processing stages of the 
apparatus. In order to facilitate holding the blank in 
precise position laterally of the beit 142 as the blank 
moves through the machine, the folder frame 164 is 
provided with a top carrier assembly 159 (FIGS. 19A, 
19B, 20A, 20B). The latter comprises a structurat 
member 160, which in this case happens to be a struc 
tural angle member, extending longitudinally of the ma 
chine and adjustably supported by transverse side bars 
i 6, 162. The bar 16 spans the tops of the side frames 
32, While the bar 162 similarly spans the tops of the side 
frames 33. Suspended in depending relation from the 
structura member 160, as by means of hangers 164, is a 
pressure shoe F65 which is disposed in overlying rela 
tion with the beit 142 and its support rollers 348. In the 
present instance, the pressure shoe 155 is fashioned as 
an inverted channel member having a plurality of longi 
tudinally spaced rollers 366. The latter are resiliently 
loaded or biased so as to bear downwardly against the 
lower flight of a pressure beit 168 disposed in overlying 
registered relation with the carrier beit 342 for a little 
over half the length of the latter. Under the action of 
pressure rollers 166, the beit 168 is adapted to coact with 
the carrier belit 142 for effectively gripping the blank 
therebetween. The pressure belit 168 is trained over a 
main drive puley 169, keyed or otherwise fixed to shaft 
176, adjacent the feeder, and a plurality of fixed idlers 
Ë7, 872, 73, 174, and an adjustable idler 175. The 
idler 875 is journaled on the free end of a rockable arm 
176 positionable as by means of handwheel 178 and a 
Worm and gear mechanism to regulate beit tension. 

Turning now to the first right-hand folder frame 105 
(FIGS. 21-25), it will be noted that the same comprises 
a keel-like support beam Ese mounted longitudinally of 
the machine and spaced laterally to the right of the 
folder frame i 64 as viewed from the feeder end of the 
machine. One end of the beam 180 is carried by means 
of a depending bracket 183 fixed to a nut member 82 
on a transverse positioning screw 184 which spans the 
side frames 32. The opposite end of the beam 180 is 
carried by a depending bracket 85 connected to a mut 
member 285 on traiasverse positioning screw H39 which 
spans the side frames 33. 
The support beam. E 86 has operatively associated 

therewith a carrier beit 188 adapted to engage the under 
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side of the blank side panel 23 adjacent the score line 
24. The latter is trained over a main drive puiley i 39 
keyed or c'therwise fixed to the shaft : 25, and a second 
main drive puley S90, keyed or otherwise fixed to the 
shaft i 92. The upper fight of the belit 133 is supported 
at closely spaced longitudinal intervals by means of sup 
port rollers 192 journaled on the beam. 533 (FIGS. 21, 
23-25). The lower fight of the beit 188 is trained over 
fixed idiers 192, 194, and adjustable idler 195. The lat 
ter, like the idier 254 described earlier herein, is mounted 
Cn a depending bracket 196 and is adjustable thereon 
for regulation of belit tensioin. 

Mounted in overlying relation with the beit 188 is a 
top carrier assembly 198 comprising a longitudinally dis 
posed pressure shoe 199 and a cooperating pressure belt 
299 pressed against the beit j88 by the shoe i59. The 
shoe 199 in this case is fashioned as an inverted channel 
member and includes a plurality of resiliently loaded or 
biased rollers 281 adapted to bear against the lower 
fight of the pressure beit 208. The shoe 199 is held in 
position by means of a pair of upstanding brackets 282, 
294, suspended from horizontal yoke member 25 as 
by means of hangers 286, 233. The yoke member 285, 
in turin, is adjustably secured to the transverse slide bar 
461. The beit 26{ is trained aroung a main drive puley 
209 keyed or otherwise fixed to the shaft 1.70, and around 
fixed idlers 219, 2:1, 212 and an adjustable idler 214. 
The latter is mounted at the free end of a rockable adjust 
ing arm 225 positionable as by means of handwheel 216 
and a worm and gear arrangement to control beit tension. 

Provision is made in the folder frame assembly 195 
for engaging blank side panels 29, 39 as a unit and break 
ing them upWardly about the score line 24 through an 
angle of approximately 110° with respect to the original 
plane of the blank. This is accomplished by the use of a 
relatively wide folder belit 218 traveling at the same speed 
as the blank and adapted to effect broad engagement with 
the outside surface of the side panel 29 as the blank 
moves along under the action of the carrier and pressure 
belts 442, 168 and 138, 266. In this instance, such break 
ing action takes place during the time the glle flap is 
being broken and may continue for a short interval there 
after. 
The belit 228 is spaced adjacent to, and on the right 

hand side of, the carrier and pressure beits 983, 209, as 
viewed in FIG. 23. It is trained around a drive pulley 
(FIG. 22) fixed to the shaft i 5 in close, laterally spaced 
relation with the drive puley 389 of carrier belit 38. 
The belit 23 includes a folding fight 228A running alon 
the support beam 36 and having an upwardly inclined 
twist which becomes progressively steeper in the direction 
of motion of the blank through the machine. The fight 
238A is supported and guided by a backing bar 228 
(FIGS. 23, 24, 25) secured to the top of the beam 3.80 
and having an upper face which changes in inclination 
from horizontal to approximately vertical in the direction 
cf mction of the blank. 
At the end of the fight 228A remote from the drive 

pulley 239, the beit 218 is trained around an inclined 
idler 22i partially overlying the carrier beit 988. The 
idler 222 is disposed so that its outer periphery, and 
hence the plane of the belit 218 in that area, will make 
an acute angle of approximately 80° with the plane 
of the beit 138. The idler 221 is adjustably mounted on 
a column 222 carried by clamp bracket 224 which en 
gages a cleat 225 running longitudinally of the beam 189. 
The return fight 28B of the beit 218 runs from the 

idler 221 over a second inclined idler 226 (FIGS. 21, 22 
and 24) mounted somewhat higher than the idier 223 and 
disposed a little further to the right as viewed in FIG. 
24. The idler 226 is adjustably mounted by means in 
cluding a column 228 and a clamp bracket 229 which 
also engages the cleat 225. The return fight 228B 
extends from the idler 225 in a downwardly inclined 
direction, with a twist, and passes over inclined idier 230 
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carried by depending bracket 233 adjustably clamped 
to the cleat 225. From the idier 236, the fight 238B 
passes over common fixed iciler 194, which also carries 
the beit 188, and thence to the drive puley 219. 
By reason of the arrangement just described, as the 

blank 2ë is carried along the folder frames by the beits 
142, i 63, 188, 268, the folding flight 218A of the beits 
218 engages a wide area of the underside of the side 
panel 29. Due to the progressive inclination of the flight 
258A and the backing bar 223, the side panel 29 and its 
associated side panel 39 are cammed upwardly as a unit so 
as to break about the score line 24. This continues until 
the upWard folding or breaking movement of the side 
panels 29, 30 has caused them to move through an angle 
of approximately 110° with respect to their original posi 
tion in the plane of the blank. At this point, the first pre 
breaking stage is completed. 

Second Prebreaking Stage 
In the second prebreaking stage, exemplified in FIG. 

7, provision is made for breaking the side panels 27, 
28 relative to one another about the score line 23 and 
at the same time for down-foiding the side panels 29, 30 
to a position approaching the original plane of the blank 
in preparation for breaking them relative to each other 
about the score line 25. Also, as an incident to the sec 
ond prebreaking stage, the glue fiap 23 is urged back 
toward a coplanar relationship with the side panel 27 as 
the latter is foided upWardly into a substantially per 
pendicular position about the score line 23. 

In furtherance of the foregoing, the left-hand folder 
frame 584 is provided with a folder beli 232 (FIG. 19B) 
adapted to engage the underside of the side panel 27 ad 
jacent the score line 23 and to cam the panel 27 upWardly 
shortly after it passes the pressure roller 13ë (FIG. 17). 
The folder belit 232 is trained over a drive puley 234 
fixed to the shaft i 15 in close, laterally spaced relation 
to the drive puley 144 of beit 142 and on the left of 
the latter as viewed from the feeder end of the machine. 
The belit 232 has a folding fight 232A extending along a 
backing bar 235 fixed to the beam i34 of the left-hand 
folder frame. The backing bar 235 has an inclined 
ramp 236 defined in its upper surface and having a 
lateral inclination which increases progressively in the 
direction of blank movement until it reaches a substan 
tially vertical attitude. The folding flight of the belit 232 
terminates at a fixed idler 238 spaced adjacent the end of 
the backing bar 235 (FIG. 193) and which is adapted 
to rotate in a horizontai piane. The idler 233 is disposed 
in partially overlying relation with the beam i 34 and its 
outer periphery is spaced from the pressure shoe 265 by 
a distance slightly greater than the thickness of the 
foider beit 232. The idler 238 is journaled on a clamp 
bracket 239 which is adjustably secured to a cleat 240 
running longitudinally of the beam 134. The folder 
belit 232 also has a return flight 232B extending from thë 
idler 238, thence to fixed idler 241, thence downwardly 
and with a twist to fixed idler 242, thence to common 
fixed idler 52 which also supports the belit 142, and 
thence to drive pulley 234. Tension in the beit 232 may 
readily be regulated by adjusting the position of one or 
more of the fixed idlers 233, 243 or 242. 

It will be appreciated that, by reason of the construction 
just described, as the side panel 27 moves out of engage 
ment with the pressure roller 139, the uaderside of the 
side panel 27 will be pressed upwardly by the beit 232 
toward the pressure shoes 365 and with a progressively 
increasing thrust. At the same tine, the glue fap 26 tends 
to spring back partially toward its originai position co 
planar with the side panel 27. Accordingly, as the side 
panel 27 approaches the fixed idier 233, the belit 232 folds 
the panel 27 to substantial iy a perpendicular position with 
respect to the original plane of the blanik. As an incident 
to such action, the gjue fap is brought against the vertical 
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side surface of the pressure shoe 165 tending to make it 
approach a coplanar reiation with the panel 27. 

In order to provide for down-folding of the side panels 
29, 30 in preparation for breaking then relative to each 
other about the score line 25, the first right-hand folder 
frame is provided with a fixed folder shoe 244 haying a 
coniour somewhat similar to that of a moldboard plow. 
The shoe 244 is disposed in longitudinally aligned, over 
lying relation with the beam 139 of the folder frame, being 
Supported by means of a yoke 245 adjustably fixed to 
transverse slide bar 562 and a pair of hangers 246, 248 
(FIGS. 21 and 22). The shoe 244 has a sword-ike ex 
tension 249 extending past the idler 221 and almost to the 
end of the backing bar 229. The extension 249 is adapted 
to engage the inside face of side painei 29 adjacent the 
Score line 24 and to being camming the same outwardly 
and downwardly. Such action is increased by the down 
wardly inclined underside of the shoe 244 which ultimately 
forces the side panel 29 down to an ai most horizontal posi 
tion, carrying with it the side panel 38. 

Adhesive Stage 
From the first prebreaking stage, the blank2i continues 

to travel in a straight line along the moving support de 
fined by the carrier beits 142, 188, and enters the adhesive 
stage (FIGS. 8, 19A, 19B, 20A, 208, 26 and 27). During 
the course of the adhesive stage, the gjue fap 26 is pre 
cisely positioned by the consistent lateral dimension of its 
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- associated upfoided side panei 27 and then adhesively 
treated either by application of thernally activated ad 
hesive or by activation of thermoplastic adhesive material 
aiready present on the glue flap. At approximately the 
same time, the side panel 38 is folded upwardly relative 
to the side pa:1el 29 so as to break about the score line 25 
therebetween. 

in keeping With the foregoing, the apparatus includes an 
adhesive applicator 258 (FIGS. 19A, 20A, 26 and 27) 
which may take a number of specific forms. The applica 
tor may, for example, Supply a wide variety of adhesives 
and apply them to the blank or it may, on the other hand, 
Supply suficient einergy to activate one or more selected 
areas of thermoplastic adhesive material already present 
on the blank. In the present instance, the applicator 250 
is adapted to apply to the outside face of the gjue fjap 26 
one or more beads of fast-setting thermally activated 
adhesive. 
More specifically, the adhesive applicator 250 com 

prises a reservoir housing 235 containing an appropriate 
adhesive melt and an adhesive rolier 252 having a portion 
of its periphery projecting slightly beyond one side of the 
housing 253. The housing is nounted alongside the path 
of the glue flap in closely spaced relation therewith so that 
the adhesive roliar makes rolling contact with the outer 
face of the glue fap to deposit the adhesive thereon. By 
the same token, the applicator also includes a back-up 
roller 254 of somewhat Smaller diameter than the adhesive 
roller and positioned to make roling contact with the 
inside face of the glue fap while the adhesive rolier is 
acting on the opposite side. 
The applicator 253 may conveniently be mounted on 

an adjustable Support platform 255 carried by one of the 
intermediate side frames 33 (FIGS. 26 and 27). The 
applicator may be power driven to effect positive rotation 
of the rollers 252, 254 and also to maintain a steady 
Supply of thermoplastic adhesive in the reservoir housing 
253. In the present instance, driving power is supplied to 
the applicator 256 from main drive shaft : 91 which runs 
transversely of the side frames 33. The shaft 193 may 
include at its outer end a sprocket wheel 256 connected 
by chain 253 to a corresponding sprocket 259 on the 
applicator. Chain tension may be controlled by means of 
an idler 269 mesiting with the chain and mounted on the 
end of a resiliently biased arin 263. 

Provision is made for precisely locating the glue flap 
26 by utilizing the ia teral dimension of its adjacent side 
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2 
panel 27 and for maintaining the glue flap and its adjacent 
side panel in such precise position relative to the plane of 
the blank during the adhesive operation. In furtherance 
of such objective, the left-hand folder frame 264 includes 
a backing sheet 262 (FIGS. 19A, 19B) fixed between the 
Structural support E66 and the left-hand face of the pres 
Sure shoe F65 adjacent their trailing ends. Substantially 
coplanar with the backing sheet is a relatively short guide 
bar 234 interposed between the trailing end of the sheet 
and the closest side of the adhesive reservoir housing 25ë. 
Mounted in close, lateraily spaced relation with the back 
ing sheet and guide bar 262, 264 is a fixed guide rail 265. 
The latter is adapted to bear against the marginal edge 
portion of the outside face of the side panel 27 adjacent 
the glue fap so as to maintain the perpendicular relation 
of the side panei to the original plane of the blank and its 
moving support. In this case, the guide rail 265 is sup 
ported on a pair of adjustable columns 266, 258 attached 
to the folder frame beam 134 as by means of clamping 
brackets 269, 279 (FIGS. 19A, 19B, 20A, 20B). The 
adjustment of the columns 266, 268, and the guide raii 
265 is such that the latter runs substantially paralel with 
the path of the blank and slightly below the reservoir 
housing 252. 
As noted earlier herein, the side panel 38 is broken 

relative to the side panel 29 by being folded upyardiy 
about the score line 25 as an incident to the adhesive oper 
ation. To accomplish this, and also to effect subsequent 
manipulation of the side panel 30, the apparatus includes 
a second right-hand folder frame 272 extending between 
the side frames 33, 34 and situated to the right of the first 
right-hand folder frame 165 as viewed from the feeder 
end of the apparatus (FIGS. 28, 29). 
The second right-hand folder frame 272 comprises a 

longitudinal beam 274 (FIG. 28) supported at one end 
by a depending bracket 275 fixed to a mut 275 on trans 
Verse adjusting screw 278, the latter running transverseiy 
of the side frames 33. The opposite end of the folder 
frame beam 274 is supported by a depending bracket 
279 fixed to a nut 280 on transverse adjusting screw 281 
Which runs transversely of the side frames 34. The 
folder frame 272 includes a carrier beit 282 somewhat 
similar to carrier beits 142, 183 described earlier herein. 
The carrier beit 282 extends between a drive puley 234, 
keyed or otherwise fixed to shaft 191, and a drive puley 
285, keyed or otherwise fixed to the shaft 146. The 
upper fight of the carrier beit 282 is supported longi 
tudinally by a plurality of aligned, longitudinally spaced, 
Support rollers 286 journaled on the beam 274 in any 
Suitable manner. The lower fight of the carrier beit 
282 is trained around fixed idiers 283, 285 and adjusta 
ble idler 298. The latter is adjustably mounted on a 
depending bracket 291 carried by the beam 274 and may 
be shifted in the manner described earlier herein for 
regulation of beit tension. 
The folder frame 272 is also provided with a folder 

beit 292 trained around a drive puley 294, keyed or rig 
idly fixed to main shaft 295, thence around fixed idlers 
296, 298, and adjustable idler 299 which is shiftably 
nounted on bracket 360 for regulating beit tension (FIG. 
28). le folder belit 292 has a lower or folding fight 
292A which extends from the fixed, inclined idier 298 
and along a laterally inclined guide surface on top of 
the folder frame beam 274, ultimately assuming a longi 
tudinal twist and then flattening out as it approaches the 
main drive puley 294 (FIGS. 28, 29 and 26). The belit 
292 also has a return flight 292B which extends from 
the drive puliey 294 and idiers 296, 299 directiy to the 
inclined idler 298, making a single longitudinal twist 
therebetween. 

Operatively associated with the folder beit 292 and 
adapted to hold down the blank side panel 29 as the 
Side panel 38 is broken upwardly about the score line 
25 by the beit 292, is a hold-down shoe 391. The lat 
ter, in this instance, happens to be a structural angle 
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the folder frame support beams 498, 592 as by flanges 
524, 525. 
Thermal applicator means is provided in the apparatus 

430 for facilitating high-speed heat sealing of the side 
seam by precisely controlled application of heat to one 
or more selected areas of the thermoplastic coating or 
surface of the blank 2i as it traverses the heat stage. In 
this case, the selected areas are the outside face of the 
glue flap 26, and the corresponding marginal edge por 
tion of the inside face of the remote side panel 30. 
The foregoing is accomplished in the ilustrative ap 

paratus 436 by the use of elongate thermal applicators 
526, 528, in the present instance gas burners, mounted in 
Overlying and partially daterally offset relation with the 
respective right and left-hand folder frames and top 
carriers 492, 495, 494, 496 (FIGS. 45, 48). Each appli 
cator or burner 526, 528 is adapted to apply heat directly 
to the blank Surface area exposed thereto incident to 
passage through the heat stage. At this time, the blank 

i 2i is in the condition ilustrated in Fig.S. 38, 45 and 48, 
with the glue flap 26 and adjacent side panel 27 broken 
about the score line 23 and standing perpendicular to the 
side panels 28, 29 of the blank, and the side panel 30 
broken about the score line 25 and also standing perpen 
dicular to the side panels 28, 29. Moreover, the blank 
is precisely maintained in this posture by the carrier belt 
499 and folder beit 597, the carrier belit 584 and folder 
belt 588, and longitudinally disposed guide bars 491, 529, 
and 530. The bars 491 and 53ë tend to prevent the other 

- Wise unsuppported portions of the side panels 27 and 33 
above the folder belts from springing or bowing out 
Wardly. By the same token, the bars 529 and the bar 
530 also serve as backup supports or guides for those areas 
of the blank being selectively heated by the burners 
526, 528. 

in order to preclude damage to other areas of the blank 
than those being thermally activated, and to localize the 
heat zones as far as possible, the guide bars 491, 529, 
539 are of hollow tubular construction and cooled by cir 
culating water or other Suitable cooling fluid. For this 
purpose, the bars may be conveniently connected into a 
cooling circuit as by means of coolant lines 531, 532, 
534 and 535 (FIGS. 46, 46A.). 

Each of the thermal applicators or burners 526, 528 
is constructed as a relatively long, hollow boxlike mem 
ber of generally L-shaped cross section with the base por 
tion 536 of the L horizontally disposed and extending 
toward the respective folder frame and top carrier assem 
bly associated thereWith. The projecting end of the base 
portion 536 has a relatively thick wall reinforced along 
the length of each burner by means of longitudinally 
Spaced ribs 538 (FIGS. 47 and 48). Each extended base 
portion 536 is formed with a plurality of gas passages 
539 distributed throughout the length of the burner, each 
passage being adapted to support a small but high stable 
flame 540 (FIG. 48). 
The burners 526, 528 are suspended from the brackets 

S22, 523 by means of adjustable hanger members 541, 
542, respectively. The latter in this instance may be 
threadedly engaged with corresponding adjusting sleeves 
544, 545 Swivel mounted on the brackets 522, 523 (FIGS. 
43-45). By means of appropriate connections, in this 
case adjusting pulleys 546, 547, 548, 549 and connecting 
beits 556, 551, both burners may be precisely adjusted 
individually in a vertical direction. A detachable hand 
Crank 552 may be used for such purpose, being adapted 
to engage upstanding extension 553, fixed to one of the 
sleeves 544, to adjust the burner 526, and to engage the 
extension 554, fixed to one of the sleeves 545, to adjust 
the burners 528 (FIGS. 43, 43A, 44, 44A). 
The foregoing arrangement permits vertica1 adjustment 

of the burners 526, 528 to accommodate different sizes 
of carton blanks. Lateral adjustment for this purpose is 
accomplished as an incident to lateral adjustment of the 

10 

20 

25 

30 

35 

40 

45 

50 

55 

60 

70 

20 
Fin e vertical and lateral adjustment of the burners for 
proper alignment and clearances may conveniently be 
effected through the individual connections of the various 
hanger members 548, 542 (not shown in detail). 

Because the folding and sealing operation involves 
downfolding of the side panel 27 and glue fap 26 ahead 
of the side panel 39, the burners are longitudinally ofiset 
to compensate for this slight time lag. The time dif 
ference involved is only a fraction of a second. For ex 
ample, the total exposure time of a blank to active heating 
When the appaartus 436 is operating at a linear speed of 
1000 feet per minute may be on the order of six-tenths 
of a second. Accordingly, upon reference to FIGS. 43, 
43A, 44, 44A and 47, it will be noted that the burner 528 
which engages the marginal edge portion of the side panel 
3é is advanced relative to the burner 526 in the direction 
of blank movement by a distance which may, for example, 
be slightly greater than the length of the blank. 21. The 
result is that the burner 526 initiates the heating of the 
surface of the glue flap 26 slightly before the burner 
52& initiates the heating of the side panel area 30. By 
the same token, heating of the glue flap 26 by the burner 
526 is completed slightly ahead of the heating of the side 
panel area 39 by the burner 528, permitting downfolding 
of the glue fiap 26 and its associated side panel to com 
mence while the panel 38 is still being heated. 
A suitable mixture of air and gas is supplied under 

pressure to the interior of each burner 526, 528, so pro 
portioned that combustion is substantially complete and 
no residue is left on the blank. This is accomplished 
through the use of a control and indicator panel 555 sup 
ported on a pair of lateraliy spaced brackets 556, 558 
which, in turn, are fixed to side frame members 433 
(FIGS. 33A and 47). The panel 555 receives gas from 
supply line 559 and air from supply line 560 (FIG. 47). 
The mixture of gas and air is conducted from the panel 
555 via distribution lines 565, 562, 563 and 564, con 
nected to the respective burners as by means of flexible 
sections 565, 566, 567, and 568. The latter permit ap 
propriate adjustment of the burners both vertically and 
laterally. 

In order to assure safe and reliable operation of the 
burners 526, 528 under all operating conditions, the latter 
are provided with a plurality of ignition and flame detector 
devices S59 (FIGS. 47 and 48) connected by suitable elec 
trical wiring 570 with appropriate circuitry in the panel 
555, including ignition transformers 573. Such circuitry 
(not shown) serves to facilitate safe performance of the 
burner assembly during starting, running and shutdown 
of the apparatus. 

Folding Stage 
Structurally, the folding stage of the apparatus 436 is 

closely similar to that of the sealing and bonding stage of 
the apparatus 29 described earlier herein. During such 
stage, the side panel 27 and thermaily activated glue flap 
26 are rapidly dowinfolded through an angle of approxi 
mately 90° against the inside face of the blank, followed 
shortly thereafter by rapid downfolding of the side panel 
30 with its thermally activated marginal edge area through 
approximately 90° until the thermally activated areas abut 
against each other to form the adhesive juncture of the 
side seam. This downfolding action, which may, for ex 
ample, occur Within two-tenths of a second when the appa 
ratus is operating at a linear speed of 1000 feet per min 
ute, is followed by the application of pressure on the side 
seam to complete the Seal and thus transform the blank 
into the flat folded collapsed tubular form shown in FIG. 
4. It is believed that those skilled in the art will appreci 
ate the construction and operation of the folding stage 
of the apparatus 436 from the foregoing description and 
in the light of the brief discussion which follows. 

Referring more specifically to FIGS. 41-44 and 46, it 
Will be noted that the folding stage of the apparatus 430 

folder frames 495, 496 which carry the brackets 522, 523. 75 includes the third left-hand folder frame 572, the second 
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right-hand folder frame 574, and respective swordike 
extensions 575, 576 of the third right-hand top carrier 
496 and second left-hand top carrier 495. The folder 
frames 572, 574 are disposed in adjustable and laterally 
spaced relation with each other and in alignment with 
the folder frames 492, 494 of the heat section. 
The left-hand folder frame 572 (FIGS. 41, 46) com 

prises a carrier beit 578 aligned with and driven from shaft 
455 in timed relation with the carrier belit 499. Similarly, 
the right hand folder frame 574 (FiGS. 42, 46) comprises 
a carrier beit 579 aligned with and driven from shaft 455 
in timed relation with the carrier belit 564. The left 
hand folder frame 572 aiso includes a folder beit 589 
having a folding flight skewed from the vertical toward 
the horizontal in the direction of motion of the bank, the 
belt being trained around drive puley 531 and idlers 582, 
583, 584. The puley 581 is fixed to shaft 585 which is 
driven in timed relation to the shaft 455. In like manner, 
the right-hand folder frame 574 has a foider beit 586 
driven by the puley 583 on shaft 585 and trained around 
idlers 589, 598, 591. The folder belit 586 is also skewed 
progressively toward the horizontal in the direction of 
the movement of the blank. It will be noted that the 
idlers 584 and 591 are staggered and that the belit 536 is 
somewhat longer than the beit 586 so as to initiate down 
foiding of the side panels 27 and glue fap 25 prior to 
downfolding of the side panel 30. Transfer of the blank 
from the carrier beits 499, 504 to the carrier beits 578, 
579 while maintaining the blank in proper alignment un 
der continuous straight line notion is achieved at least in 
part by the guiding effect of the sword like extetsions 575, 
576 of the respactive top carriers 495, 496. At the point 
of transfer, the second score line 23 of the bank is 
aligned with the left-hand edge of the carrier beits 499, 
578. This reference relationship is maintained for all 
sizes of blanks processed in the apparatus. 
To apply increasing pressure to the blank as it passes 

through the folding stage, apparatus 436 may include a 
series of progressively skewed pressure roilers adapted to 
bear against the outside faces of the downfoided side 
panels 27, 39, such as described earlier herein with re 
spect to the apparatus 28. It may also include a set of 
ironing rolis 592 fixed to the shaft 455 and its companion 
shaft 535 between the drive pulleys for the carrier and 
folder beits so as to bear directly on the newly formed 
side seam. The blank, in complete flat folded tubular 
form is thereupon presented to the delivery mechanism of 
the apparatus. Alternatively, the ironing rolis may be 
located at the entrance of the delivery mechanism rather 
than in the folder stage. 

in certain instances, it may be desirable to provide a 
guide or backup support in the folding stage to keep the 
side panels 28, 29 from sagging as the panel 27 with the 
glue flap 26, and the panel 36, are downfolded to com 
plete the side seam. Such support (not shown) may con 
veniently be a longitudinally disposed bar mounted be 
tween the folder frames 572, 574 having a top surface 
substantially coplanar with the top surfaces of the carrier 
beits 578,579. 
We claim as our invention: 
1. A method for side seaning a fat carton blank hay 

ing a plurality of paralel longitudinal score lines dividing 
the same into side panel areas and a glue fap adjacent one 
of Said areas, said glue flap having thermoplastic material 
thereon, said method comprising the steps of moving the 
carton blank longitudinally of the score lines therein and 
along a Support, prebreaking the blank about each said 
score line by folding one or more said panel areas and 
Said glue fap out of the plane of said blank, exposing 
the thermoplastic material on said glue flap to a gas burner 
to create an activated adhesive area on said glue flap while 
the same and its adjacent side panel area are foided sub 
stantially perpendicular to the plane of said blank, folding 
Said glue flap and its adjacent side panel in the same direc 
tion against the face of said blank, folding another side 

10 

5 

20 

30 

K 3 

40 

45 

66 

70 

75 

22 
panel area against the folded glue flap, and applying pres 
sure thereto to complete the adhesive bond. 

2. A method for forming a side seam in a flat carton 
blank having a plurality of paralel longitudinal score 
lines dividing the same into a plurality of panel areas, 
at least one said panel area having thermoplastic material 
thereon, said method comprising the steps of moving the 
carton blank longitudinally of the score lines therein and 
along a support, prebreaking the blank about each said 
score line by folding one or more said panel areas out of 
the plane of said blank, exposing the thermoplastic mate 
rial one said one panel area to a gas burner to create an 
activated adhesive area on said one panel area while the 
same is folded substantially perpendicular to the plane of 
said blank, folding said one panel area in the same direc 
tion against the face of said blank, folding another said 
panel area against said one panel area, and applying pres 
sure thereto to complete the adhesive bond. 

3. A method for side seaning a flat carton blank hava 
a plurality of paralel longitudinai score lines dividing the 
satre into side panel areas and a glue fap adjacent one 
of said areas, said blank having thermoplastic material 
thereon, said method comprising the steps of moving the 
carton blank longitudinaily of the score lines therein and 
along a support, prebreaking the blank about each said 
score line by folding one or more said painel areas and 
said gue fap out of the plane of said blank, successively 
creating corresponding activated adhesive areas of therino 
piastic inaterial on said glue flap and on the side panel 
area re: note therefrom by successive exposure to thermal 
eleinents while said glue fap and said remote side panel 
area are foided out of the plane of said blank, folding 
said giue flap and its adjacent side panel in the same direc 
tion against the face of said blank, folding said remote 
side panel area against the folded glle fiap, and applying 
pressure thereto to complete the adhesive bond, 

4. A nethod for side seaning a fat carton blank coated 
with teat seaiable thermoplastic material and having a 
pilirality of paralel longitudinal score lines dividing the 
blank into side palle areas and a glue flap adjacent one 
of Said areas, said method comprising the steps of moving 
the carton blank loingitudinaily of the score lines therein 
and along a Support, prebreaking the bank about each said 
score line by foiding one or inore said panal areas and 
Said glue fap out of the plane of said blank, thermally 
activating by direct exposure to radiant heat an area 
of Said theritoplastic naterial on said glue fap while 
the Sane and its adjacent side panel area are folded 
Slibstantially perpendicular to the piane of said blank, 
folding said gitle fiap and its adjacent side panel in the 
Saine direction against the face of said blank, foiding an 
other side panel area against the folded glue flap, and 
applying pressure thereto to contiplete the adhesive bond. 

5. A method for forming a side seam in a flat carton 
biatik having a heat Sealable thermoplastic material on 
iËS Sllrface and also having a plurality of paraliel longi 
tildinal score lines dividing the same into a plurality of 
panel areas, said method comprising the steps of moving 
the carton blank longitudihaliy of the score lines therein 
and aiong a Support, prebreaking the biank about each 
Said score line by foiding one or more said panel areas 
out of plane of Said blank, thermally activating by 
direct exposure to radiant heat an area of said therrio 
piastic material on at least one said panel area while the 
Saine is folded out of the piane of said blank, folding 
Said one panel area in the same direction against the face 
of Said blank, folding another said panel area against said 
one panel area, and applying pressure thereto to complete 
the adhesive bond. 

6. A method for side seaming a flat carton blank hay 
ing a coating of thermopiastic material thereon and a plu 
rality of paraliel longitudinal score lines dividing the same 
into side panel areas and a glue flap adjacent one of said 
areas, Said method comprising the steps of moving the 
cartoil blank longitudinally of the score lines therein and 
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along a support, prebreaking the blank about each said 
score line by folding one or more said panel areas and 
said glue flap. out of the plane of said blank, activating 
through selective exposure to radiant heat corresponding 
areas on said glue fap and on the side panel area reinote 
therefrom while said glue fjap and said remote side panel 
area are folded out of the plane of said blank, foiding 
said glue fap and its adjacent side panel and said remote 
side panel in the same direction against the face of Said 
blank so as to bring said corresponding areas into abut 
ment, and applying pressure thereto to complete the ad 
hesive bond. - X 

7. Apparatus for side seaming a flat carton blank hav 
ing a coating of thermopiastic material thereon and a plu 
rality of paralel longitudinal score lines dividing the 
same into side panels, and a glue flap adjacent one of Said 
side panels, said apparatus comprising, in combination, 
a movable support, means for moving the carton blank 
longitudinally of said support, means associated With Said 
support for prebreaking the blank about each score line 
by folding one or more of said side panes and said glue 
fap out of the plane of the blank, means for positioning 
said glue flap relative to said support for thernal activa 
tion of the thermoplastic material thereon by utilizing the 
lateral dimension of said adjacent side panel. While the 
same and said glue flap are folded out of the piane of 
said blank, flame applicator means for Selectively applying 
heat to said glue iap while the same and its said adjacent 
side panel are folded out of the piane of Said blank, 
means for folding said glue flap and said adjacent side 
panel in the same direction against the face of Said blank 
following application of heat to said giue fap, means 
for folding another side panel against said folded glue 
fap, and means for applying pressure to said other side 
panel and folded glue flap to complete an adhesive bond 
therebetween. 

8. Apparatus for side seaming a flat carton blank hav 
ing a coating of thermoplastic material thereoin and a piu 
rality of parallei longitudinal score lines dividing the Saine 
into side panels and a glue flap adjacent one of Said side 
panes, said apparatus comprising, in combination, a nov 
able support, means for moving the carton blank ongi 
tudinally of said support, means associated with said Sup 
port for prebreaking the blank about each score line by 
folding one or more of said side panels and said glue flap 
out of the piane of the blank, neans for positioning said 
glue fap relative to said support for thernal activation 
of the thermoplastic material thereon by utilizing the 
lateral dimension of said adjacent side panel while the 
same and said glue fap are folded out of the plane of 
said blank, fame applicator means for Selectively apply 
ing heat to said glue flap and to the corresponding area 
of the side panel remote therefron while the glue iap 
and its said adjacent side panel and said reliote side panel 
are folded out of the plane of said blank, means for fold 
ing said glue flap and said adjacent side panel in the sane 
direction against the face of said blank following applica 
tion of heat to said glue flap, means for folding said re 
mote side panel against said folded glue fap, and Inteains 
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for applying pressure to said remote side panel and folded 
gjue fap to complete an adhesive bond therebetween. 

9. Apparatus for forming a sean in a carton blank 
coated with heat sealable thermoplastic material and hav 
ing a plurality of longitudinal score lines each defining a 
corner when the blank is formed into a carton, said appa 
ratus comprising, in combination, means for moving the 
blank longitudinally of said score lines and in continu 
ous straight line motion aiong a linear path, means for 
foiding portions of said blank sequentially about each 
said score ine, means for constraining opposed lateral 
edge portions of said blank generally perpendicular to 
the piane thereof while said blank noves along said path, 
means for applying radiant heat directly and selectively 
to said opposed lateral edge portions while so constrained 
to activate their therinoplastic coating, and means for 
downfolding said opposed lateral edge portions Sequen 
tially into contact with each other to form an adhesive 
juncture therebetween. 

10. In an apparatus for side seaning a flat carton blank 
having a surface of heat sealable thermoplastic material 
and a plurality of longitudinai score lines dividing the 
sante into side panes with a glue fap adjacent one of 
said side panels, the combination comprising means for 
rinoving the blank in a continuous straight line path, 
means for prebreaking the blank about each said score 
line as an incident to motion along said patia, means for 
foiding said one side panel and said glue flap generaily 

i perpendicular to the plane of said blank, means for fold 
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ing the side panel remote from said glue iap generally 
perpendicular to the plane of said blank, a pair of elon 
gate gas burners disposed respectively in spaced relation 
to said glue fap and the marginal edge portion of said 
remote side panel, said burimers being adapted to acti 
vate the thermoplastic material on said glue fap and said 
marginal edge portion of Said renote panel as an incident 
to movement of Said blank along said path. 

i 11. In an apparatus for side seaming a carton blank 
having a surface of thermoplastic material by thermaily 
activating selected areas of said material thereon, the 
combination of a pair of laterally spaced folder frames 
each having a carrier beit thereon, a pair of top car 
riers mounted in overlying relation with respective ones 
of said folder franes and adapted to hold the blank 
against said carrier beits, a pair of gas burners extend 
ing longitudinally of Said folder frames and top carriers, 
said burners being mounted in overlying and partially 
laterally ofiset relation with respective ones of said top 
carriers, and means for Supporting said burners from 
respective ories of said folder frames. - 
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