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Our invention has to do with the joining of 
juxtaposed-portions...of amorphous-films by heat. 
so as to provide seams, therein. While the in 
ventionsset forth herein-is, of utility in the formar: 
tion of any structures requiring...continuous, Ion 
gitudinal seams, We shall describe it in an ex 
emplary embodiment having to-do with the man 
ufacture of...lining tubes... or bag-like... liners for: 
paperboard cartons. Such as are in wide use for 
frozeafoods or, other products, which must...be. 
protected from gain or loss of moisture and from 
deleterious: external: influences. 

Hitherto, there has been a Wide use of Various: 
amorphous: or, non-fibrous films of commerce, in 
thes, manufacture : 2 of liquid-tight , , or s moisture 
tight, bags for such uses:- Certain types of films 
offer little-difficulty in the formation of heat 
sealed longitudinal seams. For example, cello 
phane coated withia fusible sealing.substance, is. 
readily tubed-andisreadily sealed by the applicar 
tion of pressure, and sufficient heat to , melt; or 
Soften they sealing substance, the film itself re 
taining its strength. Substantially - unimpaired 
throughout the sealing operation. Other films. 
have the property of softening sufficiently to be 
conne. Sealed together While, retaining. Over a Wide: 
range of temperature sufficient, inherent strength 
to behandled Without disruption at the: Seaim 
area, 
There are, however;, certain types of film, der. : 

sirable for various-qualities of proofness, strength, 
inertness, non-toxicity -and-the-like, which have 
only a very narrow, range of temperaturelying 
between a solid; condition and a very Soft condi 
tion in which they are non-Self-sustaining. Such 
films, when heated, lose their strength very rapids: 
ly so that handling becomes, difficult. They also 
becomesticky when heated, so that it is difficult 
to separate the joined parts, from the. Seam 
forming instrumentalities in the heat Softened 
condition of the seamed parts. Also, on slight 
overheating, such films tend to liquefy and even 
to collect in droplets. Or to pull apart through 
surface tension effects, thus destroying the int. 
tegrity of the films and the seams formed there 
in. These ... difficulties, have presented. Serious 
problems to the practical art, and in the case of 
Some films have hitherto prevented the forma 
tion of adequate seals, or seams by machinery, in 
automatic or continuous Operation. 
An example of Such a film, presenting. , the 

above difficulties in a high degree, is a film of 
polyethylene. - Polyethylene in thin films is quite 
strong at room temperatures and is highly de 
sirable by reason of its proofness and other char 
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acteristics for the manufacture of liquid-tight 
and moisture-tight bags. But it is inherently. 
readily fusible, in the sense that the application 
of heat sufficient to soften-the-material for seal 
ing purposes is likely, unless controlled more 
exactly, than has hitherto been possible in auto 
matic machines, to soften it too much, rendering 
the production of seams impossible, or producing 
seams which are not sound. Pliofilm, which is 
an amorphous film-formed from chlorinated-rub 
ber hydrocarbon, presents similar difficulties; al 
though in: somewhat lesser degree, and is of that 
type of film, which for: convenience hereinafter 
we shall refer to as “readily fusible.” 
The primary object of our invention is to pro 

vide a seaming method and mechanism for readi 
ly fusible: films whereby adequate and reliable 
continuous seams may beformed therein. with 
the avoidance of the difficulties, wet have dis 
cussed. With coated films, such as the so-called 
moistureproof cellophane, no substantial difficulty 
is encountered in tubing, the material and form 
ing a longitudinal center seam. The chief prob 
lem arises in the making of...end. closures on bag 
lengths...cut from the bag tube, where the inclu 
Sion of folds, or lapped portions in the closure 
may give rise to difficulty, especially where the 
thickness of the fusible coating is less than the 
thickness of...the cellophane itself. Conversely, 
in the end closing of bag. tubes made of readily 
fusible films, the fusibility of the body of the 
Seam, diminishes...the difficulty, with folds ... and 
lapped portions. But ... great, difficulty. is... ens, 
countered in the formation of continuous longi 
tudinal, seams in bagi tubes, so much so that we 
are not aware of any spreviously. Successful en 
deavors to make longitudinal seams. automati 
cally...and by the use of apparatus. It has been 
suggested to join paper strips to the edges of a 
Strip, of polyethylene, for example, so that the 
heat could be applied through the paper strips, 
and SO that: these...could assist, in the transporta 
tion of the material over a former. This, how 
ever, is both expensive and inconvenient, and at 
the same time interferes with the formation of 
end closure seams on the bag-tubes. º 
The primary object and other objects of the 

invention, which will.be...made. clear as the de 
Scription proceeds, or- will be apparent to one. 
skilled in the art upon reading these specifica 
tions, we accomplish in that procedure and by 
the use of that mechanism of which we shall, 
noW- describe - ans exemplary embodiment, ... This 
embodiment will have to do with the manufact 
ture of continuous lengths of bag tubes, which 
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may be cut apart into bag lengths as desired. 
Reference is made to the accompanying drawings 
Wherein: 

Figure 1 is a partial plan view of a bag tube 
forming apparatus embodying mechanical as 
pects of our invention. 

Figure 2 is a view partially in elevation and 
partially in Section of the same apparatus, taken 
along the Section line 2-2 of Figure 1. 

Figure 3 is a perspective view of an exemplary 
bag. 

Figure 4 is an enlarged, partial plan view with 
parts in Section of the overhead Sealing apparatus 
of Figures 1 and 2, the section being taken along 
the line - Of Figure 5. 

Figure 5 is an elevational view of the same ap 
paratus. 

Figure 6 is a partial Sectional view taken along 
the line 6-6 of Figure 5. 

Figure 7 is a sectional view of the belt sheave 
and Sprocket of the apparatus of Figures 4 and 5, 
taken along the section lines 7-7 of the latter 
figure. 

Figure 8 is a plan view of one of our roller ele 
ments. 

Figure 9 is a partial sectional view through a 
seam formed in accordance with our invention. 

Figure 10 is an enlarged plan view of a portion 
of the forming plate. 

Figure 11 is a partial sectional view taken along 
the line í !- í of Figure 9. 

Figure 12 is a partial transverse sectional view 
of the end of the first Section of the machine and 
the beginning of the Second section, taken along 
the line 2-2 of Figure 1. 

Figure 13 is a partial longitudinal Section of 
the machine at the entering end of the Second 
Section taken along the line 3-3 Of Figure 1. 

Figure 14 is a sectional view showing the mode 
of supporting the vanes On the air Supply pipes, 
and is taken along the line 4-4 of Figure 13. 

Figure 15 is a partial sectional view illustrative 
of the mode of mounting the air Supply pipes and 
is taken along the line 5-5 of Figure 13. 

Figure 16 is a partial sectional view showing in : 
elevation the elements of an end Sealer for bag 
tubes, the view being taken along the line 6-6 
of Figure i. 

Figure 17 is a sectional view through the belt 
elements employed in the mechanism of Figure 
16, along the line 7-7 in that figure. 

Figure 18 is a sectional view of mechanism en 
ployed in connection with the end sealer, and is 
taken aiong the line 3-8 of Figure i8. 

Figure 19 is an elevational view of a preSSure 
element employed in connection. With the mecha 
nism of Figure 6. 

Figure 20 is a partial plan view of an alterna 
tive form of sealing apparatus employable both 
in connection with the formation of longitudinal 
seams and in end Sealing. 

Figure 21 is an elevational view thereof with 
parts in section, taken along the line 2-2 of 
Figure 20. 

Figure 22 is a partial transverse section of the 
apparatus taken along the line 22-22 of Fig 
ure 21. 

Figure 23 is a transverse sectional view of a 
sealing shell and torch assembly taken along the 
line 23-23 of Figure 21. 
Figure 24 is a plan view of the sealing shell 

element. 
Figure 25 is an elevational view of the sealing 

shell element and torch mounting apparatus. 
Figure 26 is a partial elevational view of end 
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4. 
sealing apparatus employing a sealing shell and 
torch. 

Figure 27 is a Sectional View Showing tOirch Op 
erating mechanism, and is taken along the line 
27-27 of Figure 26. 

Figure 28 is a partial sectional view showing 
the use of a movable torch and a shield for the 
torch flame. 
In the sealing of polyethylene films by heat, 

there is a spread of only about 5 degrees between 
a condition of the material too Solid to Weld to 
gether and a condition of the material too Soft 
to maintain its integrity when handled on con 
ventional sealing apparatus. This has hitherto 
rendered the continuous or automatic Sealing of 
polyethylene films impracticable. 

Briefly, in the practice of our invention, we 
have found that Successful and entirely depend 
able heat-welded seams may be formed in Such 
films as polyethylene which are very readily 
fusible if mechanism is employed such as here 
inafter described. In one aspect of this mecha 
nism and procedure, the film is pulled over a 
former, and the lapped portions are Supported 
from beneath by mOVing nean S. A heat con 
ducting element is caused to travel With lapped 
portions of the film Over the area of Sean forma 
tion, heat is applied through the heat conduct 
ing element by a heating means of narrower ef 
fective width and arranged to apply the heat in 
termediate the edges of the traveling member SO 
that a heat gradient is established in the travel 
ing member and in the lapped portions of the 
film, and the Welded Seam is allowed to travel 
With the moving members until the fused parts 
have congealed or hardened before separation 
therefrona. By means and a method Such as have 
just been briefly characterized, we can continu 
ously and perfectly form welded seams in poly 
ethylene film materials without the use of pro 
tective paper strips or other extraneous elements. 
We shall now proceed to a more particular de 
Scription of the mechanism and method by which 
this is accomplished. 

Referring to Figures 1 and 2 We have shown a: 
machine having a general frame 30. A poly 
ethylene or other readily fusible film material 3. 
is withdrawn from a Supply roll journaled be 
tween supports on the machine frame, is carried 
over a reversing roll 32 and downwardly beneath 
a forming plate 33, having an upturned front end, 
about which plate the film is to be tubed. 
The forming plate is shown as Supported by a 

post 36 at one end, engaged by a bracket 35 on a 
shaft or rod 36, which in turn is held by a 
bracket 3 on a Shaft 33 extending across be 
tween the machine supports 39 and É, and by 
other shafts and Supports as may be required. 
The forning plate and the material extending 
beneath may be supported from below by a 
series of rolls , 2, 43, journaled in any suitable 
Way in connection with the machine frame, and 
driven if desired. The driving of these rolls, while 
not usually necessary, assists in the passage of 
the film through the machine. 
The film material 3 is folded about the forming 

plate 33 as is usual in bag tubing operations, by 
folding fingers 44 and rollers 45 mounted in suit 
able brackets on the shaft or rod 36. Our form 
ing plate 33 is unusual in that it is preferably 
formed, in an area, underlying the area of seam 
formation, With a plurality of small transverse 
rollers, one of which is shown at $6 in Figure 8. 
acting at the top surface of the forming plate to 
form a moving Support for the lapped material 
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thereon while it is being welded together. The 
rollers are small in diameter; and they and their 
mountings preferably do not significantly increase 
the effective thickness of the forming plate. 
There are many ways of mounting such rollers. 
One way is illustrated in Figures 6 and 10 where 
the forming plate 33 is cut away as at 4, and 
the several small rollers 46 are journaled at the 
apices of their tapered ends in bars 48 and 49. 
These bars have bifurcated ends, e.g. 48a, which, 
as most clearly shown in Figures 10 and 11, en 
gage and clamp edge portions of the forming 
plate 33 adjacent the cutout . Enlargement 
of the eutout as at 33a permits the insertion 
of the bars 43 and 49, and the assembly of the 
rollers 46 thereto. The clamping may be accom 
plished by Screws 5:9 engaging the bifurcated ends 
of the bars. - 
As will be clear frem Figure 6, the roliers 46 

forma a moving Support for the lapped portions of 
the folded film 3 beneath the area of seam 
formation. The SKnall individual rollers may be 
made of Steel or other metal. In the aode of 
mounting these rollers illustrated in our draw 
ings, they serve to conduct heat from the Sean 
so that it inay be absorbed and dissipated by the 
forming plate. Their primary purpose, however, 
is to hold the film layers tip into contact With an 
overhead metal belt which Will Subsequently be 
described. They play all inportant part in the 
sealing for this reason, particularly inasmuch as 

: they provide support practically free from fric 
tional resistance. When irregularities in the 
formation or position of the overhead belt are 
likely to be encountered, we prefer to Enount the : 
rollers resiliently or to provide resilience in the 
surfaces of the rollers thaemselves. The atter 
may be accoraplished, as shown in Figures 8 
and 11, by reducing somewhat the midsection of 
the rollers, as at 46a, and placing over then a 
sleeve 46b of rubber or other resilient raaterial. 

Also, we prefer to form a groove (33b in Figures 
10 and 11) in the former extending forwardly 
of the place at which the rollers 46 are mounted. 
This slot or groove, underlying the lapped edges 
of the film material in the area of seam formation, 
serves as a vent and also as a clearance for the 
film while the material in the seam is still sof 
tened. 

Figure 6 also illustrates one mode of applying 
heat to lapped portions of the film to effect a 
weld or seam in accordance with our invention. 
Directly above and in contact with the lapped 
portions of the film 3, we have shown in sec 
tion in this figure a traveling metallic belt 5: 
haying good heat conductivity. Above the belt 
there is located an electric or other heater 52 
having a nose or heat applying means 53 in Con 
tact with the belt 5 centrally thereof, and Sub 
stantially narrower than the belt. The heater 52, 
if electric, will preferably be supplied with ther 
mosatic control means (not illustrated), and as 
shown in Figure 5, the power supply circuit a 
being provided. With a Variable: resistance 55 or 
other reactor for the purpose of accurate heat 
control. By way of example, in our practice. We 
are successfully employing as the moving member 
5 an endless steel belt.008 inch in thickness and 
3A of an inch wide. The contacting nose 53 of 
the heating element 52 is only 6 inch in width. 
These dimensions are exemplary merely, and may 
be widely varied not only for the same material, 
but in connection. With changes in the thickneSS 
of the film, the desired Width of actual fusion 
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6 
-in the seam, the heat transmitivity of the sub 
stance of the belt 5 and the like. 

It will be noted that the heat transmitting 
nose 53 does not contact the edges of the belt 5, 
but serves to heat Only the central portion of the 
belt. Heat sufficient to fuse the substance of the 
lapped portions of the film is transmitted only 
through the central portion of the belt 5, and a 
temperature gradient is established by the belt 
due to the loss of heat at the edges thereof by 
radiation and conduction. The edges of the belt 
are therefore substantially cooler than the longi 
tudinal central portion of the belt over the Weld 
ing area, and in particular the edges of the belt 
are maintained below the temperature required to 
soften the material of the film to Welding or 
fusion consistency. This condition is one easily 
attained with the apparatus and in the method 
described herein. Where a heating element of 
fixed width and uniform temperature is applied 
to the films, difficulties are had, as already ex 
plained, with excess fusion of the fill). Substance, 
and these difficulties are greatest along the Side 
edges of the heating element. Our procedure and 
apparatus entirely obviate these difficulties and 
result in the application of heat to the lapped 
portions of the film in accordance with a gradient 
curve indicating a gradual lowering of tempera 
ture from a welding heat adjacent the Center of 
the belt to temperatures outwardly therefrom at 
both sides which temperatures are well below the 
fusion temperature of the material. 

Since it is driven at the same speed as the 
moving film, the element 51, traveling with the 
lapped portions of the film, does not tend to 
disrupt them by physical interference, but 
rather to maintain the softened portions of the 
film in position during the welding operation. As 
will hereinafter be explained, cooling may be 
applied to the welded seam through the belt 
element 5 beyond the welding Zone. So as to 
cause the welded parts to harden or congeal 
fully prior to their separation from the belt. 
Thus the development of Stickiness in the film. 
material adjacent the under surface of the belt 
in the welding zone is not of consequence, and 
does not lead to the disruption of the film. The 
small rollers 46 are highly important in the 
seam forming operation since they exert no fric 
tional resistance on the softened film portions, 
have minimum contact therewith, and continu 
ously present, fresh, cool surfaces to the film. 
The traveling member 5, the heating means 

and the cooling means are preferably mounted 
as a unit in such fashion that they can be 
brought into contact with the work and removed 
from contact therewith at will. In Figures 4 
and 5 we have shown the belt element 5 pass 
ing over sheaves 56 and 57 which are mounted 
On stub shafts 53 and 59 on a bar or frame 
element 60, a preferred shape of which is most 
clearly shown in Figure 1. This bar or frame 
element, hereinafter simply called the bar 60, 
is freely pivoted at one end on a shaft 6 which 
extends across the machine and is journaled in 
brackets 62 and 63 (see Figure 1) on the 
machine frame. The mounting of the bar 60 
on the shaft 6 provides for a downward swing 
ing of the upper Sealing apparatus into contact 
with the work on the forming plate 33, or an 
upward SWinging of the apparatus out of contact 
With the work, the swinging from position to 
position being controlled as later described. 
The belt 5 will be driven, and to this end we 
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have shown, most clearly in Figures 4, 5 and 7, 
a sprocket 64 attached to the sheave 5 and 
mounted on the stub shaft 6. This sprocket is 
connected by a chain 65 to a sprocket 66 fixed on 
the shaft 6. As shown in Figure 1, the shaft 
6f may bear another sprocket 6 connected by 
a chain 68 to a sprocket 69 on a main drive 
shaft 0. 
The heater 52 may be mounted directly upon 

a stud on the bar 60, if desired. However, we 
have found it preferable to provide a means 
whereby the pressure of the nose of the heating 
element can be regulated against the belt if, 
and whereby the heater can be moved out of 
contact with the belt where this may be desired. 
To this end, as more particularly illustrated in 
Figure 6, we mount the heater 52 on a yoke 
which in tin is mounted on a stud 2 on a lever 
arm 73. The lever arm is pivotally mounted on 
the stub shaft 59 which holds the sheave 57, 
either directly or adjustably by means of a guide 
14, the lever arm 3 being slotted, as shown, to 
permit movement with respect to the guide. 
The yoke i 4 has i Upstanding earS i di and | b 

engaging the stud T2. The ear b is provided 
With a Vertically elongated slot, through which 
the stud 2 passes, and a compression spring is 
engages between the lever arm 3 and the ear. 
This construction permits an up-and-down 
movement of the right-hand end of the yoke , 
as illustrated in Figure 6, the result of which 
Will be a tilting of the heater 52 and hence a 
lateral adjustment of the position of its nosa 
53 With respect to the moving belt 5:. 
adjustment may be accomplished by providing 
a laterally extending ear 7 c on the yoke which 
is engaged from beneath by a set screw is 
threaded in a bracket on the lever arm 3. 
The opposite end of the lever arm 73 may be 

connected by means of a tension spring 78 (Fig 
lure 5) to an arm 9 on a bar or angle iron 83 
extending across the machine. A bar 8, also 
attached to the angle iron 89, has pivoted to its 
lower ends a lever arm 82 having a downwardly 
depending, bifurcated end, within which is 
Inounted a roller 83 bearing against the left 
hand end of the lever arm 3. An upwardly 
turned portion of the lever 82 may be engaged 
for adjustment by a thumb nut 84 or the like 
on an eye bolt 85 engaging the bar 8 . A spring 
86 may be interposed between elements 82 and 
8, as shown. By means of the thumb nut the 
position of the lever 82 may be adjusted so as 
to regulate the pressure of the heater 52 against 
the belt 5 , and to lift it entirely from the belt, 
in the lov3r position of the mounting bar 60. 
When the mounting bar 6 is swung to its up 
raised position, the roller 83, mounted as 
described on the stationary angle iron 80, Will 
act to raise the lever arm 3, removing the heater 
52 from contact with the belt 5. 
The lever arm 3 is provided With a lower 

extension 73d underlying the shaft S, by means 
of which the heater inay be raised out of contact 
with the belt 5 by mechanism hereinafter 
described. 
The Sealing of readily fusible films is a very 

delicate operation, and it has been found that 
during stoppages of the machine, the bare re 
moval of the nose 53 of the heater a short dis 
tance from the belt 5 inay not be sufficient to 
prevent building up of heat in the belt. As a 
consequence, We prefer to provide a shield which, 
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when the heater 52 is raised as hereinafter 
described, will automatically swing into position 
between the heater and the belt and which Will 
likewise be automatically removed from shielding 
position when the heater is lowered to operating 
position. To this end we provide a shield ele 
ment 87 attached to a bar or lever 88 which is 
pivoted as at 89 to an extension or crossbrace of 
the mounting bar 60. A tension spring 90 (Fig 
lure 1) engages the bar 88 and tends to urge it 
to a position in which the Shield is off-Side, 

Referring to Figure 1, we have ShoWn a sliding 
element 9 mounted on the shaft 6. This sliding 
element is connected by a link to one arm of a 
three-arm bell-crank 93 pivoted in a bracket on 
the machine frame. Another arm of the bell 
Crank is COinnected by a link 94 with the operat 
ing lever 95 of a clutch mechanism 96 interposed 
between the Shaft is and a drive pulley 97 which 
may be belted to a prime mover (not shown). 
The Sliding element 3 is connected to the 

Shield lever 68 by a link 93. Also the sliding 
element 9 is provided With a conical nose 99 
capabie of engaging the lower extension i3a of 
the heater-bearing arm i3. 
The arrangement is such that When the clutch 

operating lever 95 is SWung to the 'off' posi 
tion, (d) the clutch 96 is disengaged and the 
machine StopS, (b) the element 9 is slid along 
the Shaft it until the nose 99 contacts and de 
pireSSes the eXtension 73a - of the lewer i arm i 3, 
this raising the heater 52 aWay from the beit 
5, and (c) the lever 88 is swung so as to in 
terpOSe tie Shield 8 between the heater and the 
belt. A reversal of these operations occurs auto 
maticaliy When the clutch Operating lever is 
Goved to the “on' position. 
In Figures 4 and 5, GE represents a cooling 

shoe engaging the belt 5i. It may be in the 
foriil of a hollow body having flexible conduits 

f and 2 for connection with a source of cool 
ing fiuid Such as Water, and With a drain. It 
Imay be mounted by bracket means (3 on studs 

4 and 05 on the bar or frame 60, the bracket 
means being provided With Springs and adjust 
ment ScreWS i 6G 6 as ShoWn to regulate the pres 
Sure of the shoe O against the belt. The cooi 
ing capacity of the Shoe, Where employed, Will be 
Sufficient to lower all parts of the belt 5 passing 
beneath it to a temperature well below the Weld 
ing temperature of the film. 

For the adjustinent of the tension of the belt 
5. We may provide a Screw-type adjustment 
leans f in the bar or frame 6 engaging the 

Stub shaft 58. 
To assist in the removal of the formed Seam 

from the belt 5, we may if desired provide an 
air blast device comprising a nozzie 38 (Figure 
2) With a delivery end directed into the pinch 
between the belt and the Sean at the exit Side 
of the apparatus. Tihis nozzle may be held in 
a bracket 9 On the bar 6) and provided With 
a fiexible hose connection to a source of air 
under pressure. 
Apparatus such as that hereinabove described 

Will dependably produce longitudinal seams in 
difficulty Weldable material such as polyethylene 
or other films which are readily fusible. For 
machine threading purposes, it is desirable to 
provide means for the removal of the whole up 
per sealing apparatus from proximity to the film, 
So that the disposition of the film on the former 
33 can be adjusted. One Way of accomplishing 
this is illustrated in Figures 1 and 2. Here an 
upstanding post i l , suitably mounted om the 
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machine carries adjustably a laterally extend 
ing arm ff2, which is slotted to receive a handle 
3 pivoted to the right-hand end of the mount 

ing bar 69. The handle is notched at its upper 
end, a detent f4 is provided on the arm 2, a 
spring latch 5 is provided, cooperating With 
the detent, so that when the sealing mechanis:n 
is swung downwardly to operating position, it 
will be held there through the illustrated el 
gagement of the handle element. A Screw ad 
justment means 6 is provided on the post 90 
for the positioning of the arm 2 thereon, So 
that the pressure of the sealing mechanism 
against the work can be accurately controlled. 
Usually the adjustment is made in such fashion 
that less than the full weight of the Sealing mech 
anism is imposed on the Work. 
The sealing mechanism is counterbalanced in 

some suitable fashion. We have shown a cable 
f attached to the handle 3, passing Over a 3. 
pulley 8 on the arm 2 and another pulley 
9 on a bracket on the machine frame, and 

bearing at its lower end a weight element 20 
somewhat heavier than the effective Weight of 
the sealing apparatus and its associated parts. 
Consequently, if the handle 3 be released, the 
sealing mechanism will be swung upwardly into 
inoperative position. 
The tubed film is drawn through the machine 

by a pair of pinch rolls 2 and 22, one or both 
of which is driven. As the former bag tube is 
fed forwardly by the pinch rolls, it is cut into 
desired lengths for bags in any Suitable Way, as 
by a fly knife device 23, and delivered to a con 
veyor 24 having an upper pressure belt 25. 
The bag tube lengths may then be associated 
With cartons, if desired, in known Ways, or other 
wise employed as finished bag tubes. 

Figure 9 is a cross-sectional illustration of a 
weld formed as at 26 in the film element 3 
where its edges are lapped. 

For most purposes the bag tubes will require 
a cross seam or seal at one end to convert thern 
into operative bags. Such a bag is shown in 
Figure 3 at 27 where the longitudinal Sean is 
indicated at 26 and the cross or end seam at 
128. The continuous formation of end seams 
requires a change in the direction of motion of 
the bagi tubes formed as hereinabove described. 
"This is most conveniently accomplished by prO- , : 
viding an angularly related machine section haW 
ing a frame 29, as in Figure 1. The transfer 
of the bag tubes from one machine Section to 
the other, however, involves a serious problem 
by reason of the flimsiness of the film material : 
and the bag tubes formed therefrom. In pro 
viding angularly related sections on Ordinary 
carton making machines, or on bag making na-. 
chines where the material of the bagi tubes is 
relatively stiff and self-sustaining, it is sufficient 
to feed the structures forwardly against a stop 
so that they overie a second conveyor operating 
in the new direction. This, however, cannot be 
done simply with the extremely fiexible bag tubes 
to which this invention is primarily addressed, t: 
especially where such tubes are made in large 
sizes. As a consequence, we have had to device 
special transfer mechanism which Will now be . 
described. 
As will be evident from Figures 1 and 2, the 

* - conveyor elements i 2 and i 25, receiving the bagi 
tubes from the fly knife mechanism 23, feed 
the tubes in an upwardly direction for transfer 
purposes. At the end of these conveyors, We 
prefer to provide a pinch roll feeder, indicated 
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O 
most clearly-in Figure 12 at 3 and 3. A Sec 
ond, or angularly related, conveyor is provided 
in the second machine section, and is shown as 
comprising a pair of chains 32 and 33 passing 
over Suitably driven SprocketS. An end Stop or 
guide against which the bag tubes inay be fed 
is indicated at 34. But unless Sonne additional 
mechanism were provided to carry the bag tubes 
across the initial conveyor in the second Section 
of the machine, they could not be brought to rest 
against the stop 34. So as to be engaged by the 
pins on the chains 32 and 33. Furthermore, the 
engagement of the pins with the extremely flexi 
ble bag tubes, so as to produce a Sudden change 
in the direction of their motion, would tend to 
fodd and diStort thema or Cock them in wariou S 
directions, so that a perfect end Seal could not 
þoe made. In Order to give to the bagi tubeS ar 
initial tendency to follow the new direction of 
notion, the conveyor elements 32 and 33 are 
Santed downwardly in the new direction of ina, 
tion, as will be best appreciated from Figure 13. 
To carry the tubes across the conveyor elements 
so that they may be positioned against the stop 
34, We provide a gas blast mechanism, which 
tends to float the tubes acroSS and also to assist 
in moving them against the stop 34. This mech 
anism comprises a series of air tubes 35 extend 
ing longitudinally of the conveyor formed by 
the elements 32 and 33 and having openings 
throughout their effective length, which open 
ings are generally upwardly directed, as will be 
apparent from Figure 13. In connection with 
these tubes, we employ a Series of Vanes 36, One 
for each tube, which wanes are mounted on the 
tubes, extend generally in the Same direction, and 
can be tilted on the tubes, being adjustably 
mounted thereon by releasable clamp means 37 

d 

(s 

it) 

to the handling of bagºtubes of various 

(See Figure 14). The vanes, as will be appar. 
ent from Figure 12, are tilted upwardly in the 
direction of motion of the bag tubes as delivered 
by the first section of the machine, and they 
serve to direct the air blasts in the direction of 
notion of the tubes as So delivered. It Will be 
readily understood from the above description 
that a flow of gas upwardly off the edge of each 
of the wanes tends to float the bag tubes acroSS 
2ntil they can be brought into contact with the 
stop device 34, while at the same time the tubes 
are not raised so high as to be out of contact 
With the pins on the conveyor elements 32 and 
33. 
The air tubes 35 may, as will be seen from 

Figures 13 and 15, be mounted upon cross ele 
ments or channels 38 and 39 on the machine 
by means of clips or bracketSA) which permit 
rotary adjustment of the tubes and hence the 
positioning of the orifices therein. We prefer, 
as shown in Figure 1, to connect the tubes. 36 by 
individual conduits 4 and through individual 
valves 42 to a manifold 43, which in turn is 
connected through a pressure regulating Wave 
äÅ to, a, source of air or other gas under: pressure, 

such as a pressure tank, í 45. A conditioning unit 
innay beinterposed in this connection. So as to 

control the temperature or the humidity of the 
air, or both, to the end of minimizing the effect 
cf static in the bag tubes. The individual valves 
its 2, permit the regulation of pressure independ 
ently for each of the tubes. 36, as may be de 
sired for accommodating the transfer mechanism 

Sizes and 
various weights of material. ? 
The downward sloping initial conveyor 32, 33 

of the Second section of the machine merges with 
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a horizontal conveyor comprising chains 4 and 
43 shown in Figures 1 and 13. By the time the 
bag tubes, indicated in the latter figure at 49, 
reach the conveyor section 47, 48, they will be 
traveling in the required direction and at the 
proper orientation transverse the path of travel. 
To sustain the bag tubes intermediate th 

chain elements 4 and i8, we may provide a 
table ! 59 or in lieu thereof a traveling belt elle 
ment intermediate the chains. It is also within 
the scope of our invention to provide hold-down 
or moving clamping means in connection with 
the conveyor | 87, 48 or With a traveling belt elle 
ment forming a part thereof. By any of these 
means, the cag tubes, moving in succession in a 
direction transverse their length, may be carried 
through end Sealing means, certain forms of 
which will now be described. 
As in forming the longitudinal seam of a bag 

tube, it is quite possible in forming end closure 
seams to support the material on One Side by 
means of a series of small spaced rollers while 
applying the seam forming heat to the opposite 
side through a metallic belt. But due to the ex 
tremely flimsy and flexible nature of the indivi 
dual bag tubes, we prefer to engage then between 
concurrently traveling belts. To this end, as 
shown in Figure 16, we provide spaced sheaves 
5 and 5 mounted in bearings adjustable in 

supports 52 and 53, and provide an upper beit 
element traversing these sheaves. The belt elle 
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i 
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ment is preferably metallic, as at 54, but in order 
to even the pressure, the metallic element may 
be faced with rubber or other resilient inaterial 
55. This construction is most clearly shown 

in Figure 17. 
On the same Standards or Suppoi?tS, We jour 

na Sheaves 56 and 57 for a belt i 56 Y?hich is 
the belt through which the Sean forming heat 
will be applied. The arrangement is Such that an 
end of the bag tubes passing through this sec 
tion of the machine (one of the tubes being in 
dicated at 59) will be caught between the two 
belts. The sheaves 56 and 5 also have adjust 
able bearings preferably, and the entire stand 
ard or Support 53 may be made longitudinally 
adjustable as at 60 on the bed 6 of the ma 
Chine. 1 

In order to hold the lower flight of the belt ele 
ment 54, 55 down into contact with the end 
of the bag tube 59, we provide a series of Sirhall 
rollers 62. These rolliers, as shown in Figures 16 
and 19, are mounted in bifurcated elements 53 
to which upwardly extending rods or shafts f4 
are attached. These shafts pass through op 
posite sides of hollow bodies 85 and 63; they 
bear abutment means 67; and compression 
Springs 68 (see Figure i8) surround the shafts 

- or rods 64 engaging between the upper sides of 
the bodies 65 and 3 and the abutments 6; on 
the rods. thus the rollers are urged downwardly 
under controlled pressure. In order to prevent 
cocking of the rollers, the bifurcated elements 
63 may be provided With non-circular bosses 
163a which engage in non-circular recesses in 
the bottom elements of the bodies 65 and 66. 
Other means of preventing cocking inay be adopt 
ed, as Will be evident. 
The bodies i 65 and i Sê may be adjustably 

mounted as shown by means of threaded rods 
and nuts on brackets 69 and 8 attached to a 
machine frame element . 
The bag tubes pass through the machine Sec 

tion in Figure 16-in-the direction of the arrow 
2 and are engaged between the upper and lowe' 

3. 5 
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5) 
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70 

5 end portion of the bag tube 59. 
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belts. The lower belt is provided with a heating 
element 3 sinilar to the heating element 53 de 
scribed in connection. With Figure 6, having a 
similar nose for contacting the belt and resiliently 
mounted on a bracket 74 by means of rods and 
compression springs, as will be clear fron Fig 
ures 16 and 18. There is also provided in coni)2C 
tion with the belt 53 a fluid cooling shoe is. 
This may be resiliently mounted on the machine 
frame by bracket means : 8 similar to the bracket 
means G3 hereinabove described. 
The sheaves 5 and 53 are driven in Syn 

chronism so that the belts move together in that 
flight in which they sinuitaneously engage the 

This may be 
accomplished in various Ways. We have shown 
the sheaves provided with sprockets i72 and 73, 
engaged and driven by a common chain f3 
which will be understood as engaging a drive 
sprocket (not, shown) affixed to one of the power 
Shafts of the achine. 

In the formation of end closure Seans, it is as 
necessary as in the for nation of longitudinal 
seams to provide a means whereby the heating 
element may be automatically withdrawn from 
the belt 58 when the machine is stopped for 
any reason. There are various ways in which 
this may be accomplished. We have illustrated 
one suitable mechanism in which the bracket 
element is, which mounts the heating shoe 3, 
is in turn pivotally mounted to one end of a lever 
arr 38, as shown in Figure 18. The other end 
of the ever arm is pivoted to an element, 8 
slidable on a bracket E82 on the machine frame. 
Intermediate its ends, the ever arm 3 is piyoted 
to a link 83 which in turn is pivoted to the 
bracket, 32. The arrangement is such that if the 
sliding eleinent 8 is moved to the left in Figure 
18, the link 33 will tend to swing the lever arm 
8 dowinwardly, as shown in the dotted lines in 

that figure. Similarly, when the sliding element 
8 is moved to the right in the figure, the link 
28S Will nove the ever arm upwardy. An ad 
justable abutment is provided comprising a stop 
member 84, threaded into an ear 35 on the 
bracket 82 and provided with a locking nut. 
This abutment serves to limit the upward move 
ment of the lever arm 35 to bring the heating 
shoe 3 to rest, against the belt 53. 
The sliding element 8 is arranged to be ac 

tuated in accordance with the clutch lever 95 
controlling the main drive of the inachine. In 
Figure 1 we have shown a third arm of the bell 
crank 93 connected by a link 86 with a bell 
crank 8, which in turn is connected by a link 
f83 to a bell crank 89. The last mentioned 
bell crank is connected by a link 93 to 
the sliding element 8 . The elements f 86 to 
A99, inclusive, as will readily be understood, 
simply form a transmission between the power 
control for the iliachine and the means for mov 
ing the heating shoe 3, and other transimissions 
may be substituted if desired. 

In the making both of longitudinal welded 
Sean S and of transverse end closure Searns, the 
application of heat for the purpose is a delicate 
operation. The heat has to be limited and con 
trolled SO as to prevent an unwanted fusion or 
Softening of the film Substance beyond the desired 
area of Sean for nation. At the Sarine time, if 
the heat should be appreciably diminished by 
sporadic conditions, there will be insufficient to 
accomplish the welding, and the searn will be 
characterized by skips. The belts 5 and 58, 
through Which the heat is transmitted to the film, 
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muštº be carefully and accurately. Nhade: . Varia 
tions in thickness of the belts, such as may Occur 
at welded bends in them, may be productive of 
skips; but it is readily possible by Suitable grid 
ing: and dressing techniques to provide belts of 
constant and uniform thickness. In our initial 
work, when skips were encountered in the Sean, 
it was at first believed that they might be due to 
failure of the supporting means to hold the film 
elements in accurate contact with the surfaces of 
the belts. It was later found, however, that the 
Small rubber covered rollers 46 of Figure, 8...and 
elements such as the rubber covered belt 5, 55 
suitably backed by spaced roller's 62 acted suf 
ficiently to maintain contact between the belts 
and the film portions. Where skips were ein 
countered with carefully made belts of constant 
thickness, it was found that the difficulty lay 
rather in a lack of flatiness', in the beltS their 
selves. Belts may become kinked or may a C 
quire a permanent non-planar set in use. Such 
kinks or bends, passing through the Welding Zone, 
tend to displace the heating shoes and, there 
fore, interfere with the uniform application of 
heat to the film portions. 
We have developed a mode and mechanism of 

applying heat to the sealing belts independently 
of belt displacement, as will now be described. 
PiSant to this development, We do not e?ploy 
a ninetallic heating shoe with a nose pressed 
against, the belt, but instead, heat, the belts by 
a fame so that the belts become unifornly heat 
ed: irrespective of ninor deviations of the belts 
from their true paths of travel. 
Apparatis, of this: kind is illustrated in Fig 

tures. 20 to 27 inclusive: We provide a trough 
like element 9 which, as shown, in Figure 23, is 
V-shaped in transverŠe vertical Section. As 
shown in...this figure and in Figure 24, the lower 
end of the trough is open in such manner as to 
form a slot. 92 which is narrower than the belt 
93. The belt: 93 is the metallic belt through 
which heat will be applied to the film portions, 
and it may be either the belt 5 of Figure 6 or 
the belt, 58. Of Figure 16. One: portion of the 
slot, i.e. that portion. Whete the fame from a 
torch presently to be described inpinges. On the 
beit 93, may be. made somewhat 'wider, as at 
92d. in Figure. 24. The hollow. Walls of the W 

shaped trough are filled with a cooling fluid. 94. 
which is circulated. Trough element 3, rides 
upon the belt 92 in a manner similar to the 
In OSes of the heat. ShoeS. hereirabove. described. 
But it will be seen that the lower edge portions 
of the trough, riding against the outer marginal 
portions of the belt, serve to cool these portions 
by conduction, while heat is applied to the belt 
centrally through the slot, 92. In Figure 23 we 
have shown a bracket, means, 35 for mounting 
the trough, and a trough element 96 for apply 
ing the flame. The trough element may be 
mounted on the trough 9 - or bracket 93, if de 
sired, and the entire Structure. Substituted for 
the heating shoes 52 and 73 of the various fig 
ures hereinabove described, flexible tubing pro 
vided for the torch gases and, the cooling fluid 
94, and these heating elements may be actuated 

in the same. Way and by the same mechanisms 
already set forth. " . . . . ?? 

However, we prefer to mount the torch in a 
noyable fashion on an external support so that 
upon stoppage of the machine, the torch tip 
may be sYÄYung out of the trough element. Si i to 
some position, in which it cannot apply heat. to 
the belt. When this is done, the continuous 
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4. 
passage of cooling fluid through the trough ele 
ment 9 will make it unnecessary to remove 
this element from the belt. 
As shown in Figure 22, the mounting. bracket 

Í 95 . may be supported gimbalwise in the forked 
end of a lever arm 97 pivoted centrally. On a 
Support 98 attached to the machine frame. The 
other-end of the lever arm may be connected by a 
tension Spring 99 to an adjustment naeans: 209. 
On a Support, andan adjustable: stop means; may 
be provided to fix: the lower. portion of the 
trough element S, as shown in this figure.at. 
2. The trough element, 96, having a curved 
end to enter, the trough in the relationship shown 
in Figure 23, may be mounted upon an element 
22 which is adapted to rotate. This element as 
most clearly shown in Figure 20, is U-shaped or 
El-shaped, and is affixed to a shaft. 23. rotatively. 
Inounted in a bearing 24 on the machine. It 
Will be evident. that, as: the shaft. 23 is caused:to 
rotate, the torch may be swung from that posit. 
tion indicated: in Figure 21 (corresponding, to 
the operative... position described in connection 
with Figures. 23. and 24) to the position, shown 
in Figure 25. For rotating the shaft, we affix 
to it a toothed pinion 285, whichimeshes. With the 
teeth Of... a. Segiment, element. 26, mounted So, as 
to rock upon the shaft of a sprocket. 20 carry 
ing the belt 53, there, being av. spaced. Sprocket 
23 for the return of this belt. 

In the particular embodiment of Figures. 20 to 
26. inclusive, the belt. 93 is: ilustrated as thé 
upper belt of an end sealing device, there being. 
a lower belt 259 provided. With supporting rollers 
and shown in Figure: 26. The upper belt element 
83. may also be provided with: a, cooing shoe 

2-0 mounted as hereinabove described: It will 
be understood that the upper belt and its ap 
purtenances may be employed in lieu of the belt: 
52 and its appurtenances for the formation of 
longitudinal Seans in the apparatus of Figures 
1 and 2. 
The sheave 2.5i is: provided with a sprocket 21: 

connected by a driving chain 22 to a Spocket: 
2:3 on a shaft 244. For operating thes torch; 
especially where the apparatus of Figures:20 and 
21 is employed for the formation of longitudinal 
seams, - we may - provide an extension 2 iš ad 
justable with respect to the segment 25 and 
bearing a cam following roller 26 at its end. An 
element 27, slidable upon the shaft 2 fl and 
having a tapered nose 2 lia, is analogous to the 
elements 91, 99 hereinabove described in con 
inection with Figure ; and the sliding eleinent 
27 may be connected by a link to the bell crank 
93.so that operation of the clutch lever 95. will 
result in swinging the torch 96 into and out. 
of operating position. It will be understood that 
as the tapered nose of the sliding element 27 
is maoved against the cam follower. 26. the seg-, 
ment 238. Will be noyed, operating the toreh as: 
aforesaid through the pinion 253 and the torch. 
notinting element, 232. 

It is intended that the torch will remain buin 
ing throughout the entire operating period of 
the machine including such temporary stoppages. 
as may be required for adjustment. As a conse 
quence, when the torch is swung to the inopera. 
tive positiora, We prefer to provide a shield against 
which its flene may inapinge. For simplicity, 
Such, a shield has not been ilustrated in Figures 
20 to 27; but Figure-28 shows the torch 196 in 
upraised position with its flame impinging, 
against a shield element 2 8, faced as at 29, 
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with asbestos or other heating resistant irefrac 
tOly. 

Flexible connections for the Supply and With 
drawal of coolant fluid to the cooling sinoe 3 g 
and to the trough-shaped element S have been 
ShoWn in Various of the figures, but do not re 
quire Special description. 

For Operating the torch when our Sealing 
mechanism is employed for the formation of 
end closure seams, a modified iform of Operat 
ing apparatus may be found desirable, and is 
illustrated in Figure 27. Here the torch 96 
is mounted on the torch holding element 22 as 
before, and this, in turn, is mounted on the 
shaft, 23. The pinion 235 on this shaft meshes 
With a pinion 22 on a shaft 22 Suitably jour 
naled in bearing elements, not shown. The 
shaft 22 in this instance bears a cam element 
222 having a helical cam groove of Such pitch 
that the shaft may be rotated by a cam fol 
lower engaged in the groove and noved parallel 
to the axis of the shaft, 22. Such a can foll 
lower, illustrated as a roller 223, is mounted di 
rectly upon the slider 3 hereinabove described, 
which slider may be connected through the 
transmission to the clutch operating lever 95. 
The torch itself may be of any known form 

for the burning of a gaseous fuel in a jet of de 
sired dimensions and producing a desired de 
gree of heat. The nature of the gaseous fuel 
and whether it is burned in admixture With 
air or with a more Strongly oxidizing gas, Such 
as oxygen, do not constitute limitations on Our 
invention. By way of example, We inay use acet 
ylene or natural gas as the fuel, with or With 
out oxygen. The torch will have those features 
of adjustment conventional in knoWh tOrches 
so that the size and shape of the jet and the 
amount of heat produced can be varied in ac 
cordance with specific requirements. It Will be 
understood that the quantity of heat produced 
per unit of time by the flame will be propor 
tioned to the degree of heat required for Specific 
sealing operations and the Speed of travel of 
the material being sealed through the machine. 
We have, however, found it readily poSSible to 

effect seam formation positively, continuously 
and without skips by applying heat to the film 
materials through a metallic band from a torch 
or flame essentially confined, except for a nar 
row line of contact with the belt in a fluid cooled . 
housing as described; and the flame, used as 
herein taught, serves to heat the belt or band 
uniformly so as to effect welding without skips 
in spite of sporadic displacements of the band, 
such as may be due to kinks or bends therein, 
providing the supporting means used opposite 
the band serves to keep the film materials in 
contact thereWith. 

Modifications may be made in our invention 
without departing from the Spirit of it. Hav 
ing thus described our invention in an exem 
plary embodiment, what we claim as new and 
desire to secure by Letters Patentis: 

1. In seaming apparatus for Seaming lapped 
film portions, an elongated forming plate about 
which film is drawn and tubed, said forming 
plate having a longitudinally extending open 
ing therein, a series of transversely disposed 
rollers rotatively mounted in said opening, Said 
rollers acting at the top surface of Said forning 
plate to provide a moving support for the lapped 
film portions, a moving belt extending along 
said forming plate and overlying Said rollers, 

5 

25 

16 
and juxtaposed to said belt to apply heat to 
said belt. - 

2. In seaming apparatus for seaming lapped 
lapped film portions, an elongated forming plate 
about which film is drawn and tubed, Said form 
ing plate having a longitudinally extending 
opening therein, a series of transversely disposed 
rollers rotatively mounted in said opening, Said 
rollers acting at the top surface of Said forming 
plate to provide a moving support for the lapped 
film portions, a moving belt extending along Said 
forming, plate and overlying Said rollers, and 
heating means located above Said rollers and 
juxtaposed to said belt to apply heat to Said 
belt, said heating means being juxtaposed only 
to the central portion of Said belt so as to estab 
lish a temperature gradient between the center 
and edgeportions of Said belt. 

3. In seaming apparatus for Seaning lapped 
film portions, an elongated forming plate about 
which film is drawn and tubed, Said forming 
plate having a longitudinally extending Open 
ing therein, a series of transversely disposed 
rollers rotatively mounted in Said opening, Said 
rollers acting at the top surface of said forming 
plate to provide a moving support for the lapped 
film portions, a moving belt extending along 
said forming plate and overlying said rollers, 
and heating means located above said rollers 
and juxtaposed to Said belt to apply heat to 
said belt, said heating means being juxtaposed 
only to the central portion of Said belt so as 
to establish a temperature gradient between the 
center and edge portions of Said belt, and a 
coole' located beyond said heating Ineans in the 
direction of travel of said belt, said cooler being 
juxtaposed to Said belt. 

4. In Seaning apparatus for Seaming lapped 
film portions, an elongated forming plate about 
which film is drawn and tubed, said forming 
plate having a longitudinally extending open 
ing therein, a Series of transversely disposed 
rollers rotatively mounted in said opening, said 
rollers acting as the top Surface of Said forming 
plate to provide a noving Support for the lapped 
film portions, a moving belt extending along said 
forming plate and overlying Said roilers, heat 
ing means located above Said rollers and juxta 
posed to said belt to apply heat to said belt, 
Said heating means comprising a torch and 
Shield, Said Shield comprising a trough-shaped 
element adapted to be brought against said belt 
and presenting a slot thereagainst through which 

- a flame can be directed against said belt, the 
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Walls of Said trough-Shaped element being hol 
low and fluid cooled. 

5. In seaming apparatus for seaming lapped 
film portions, an elongated forming plate about 
which film is drawn and tubed, said forming plate 
having a longitudinally extending opening 
therein, a Series of transversely disposed rollers 
rotatively mounted in said opening, said rollers 
acting as the top surface of said forming plate 
to provide a moving support for the lapped film 
portions, a moving belt extending along said 
forming plate and overlying said rollers, heat 
ing means located above said rollers and juxta 
posed to said belt to apply heat to said belt, said 1 
heating means comprising a torch and a shield, 
said shield comprising a trough-shaped element 
adapted to be brought against said belt and pre 
Senting a slot thereagainst through which a 
flame can be directed against said belt, the walls 
of Said trough-shaped element being hollow and 

and heating means located above said rollers 75 fluid cooled and means for moving said torch 
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from a position in which said flame plays against 
said belt through said slot, to another position 
in which said flame is directed away from said 
slot. 

6. In apparatus for the purposes described, 
a first seaming section comprising an elongated 
forming plate about which a film is drawn and 
tubed, said forming plate having a longitudinal 
ly extending opening therein, a series of trans 
versely disposed rollers rotatively mounted in 
Said Opening, Said rollers acting at the top Sura 
face of said forming plate to provide a moving 
Support for the lapped film portions, a moving 
belt extending along said forming plate and 
Overlying Said rollers, heating means located 
above said rollers and juxtaposed to said belt to 
apply heat thereto, cooling means located be 
yond said heating means in the direction of 
travel of Said belt, said cooling means being 
juxtaposed to Said belt, pinch roll means for 
withdrawing the formed tube from said forming 
plate, cutting means for severing the formed 
tube into bag tube lengths, a first conveyor for 
moving the bag tube lengths longitudinally, a 
Second conveyor at an angle to said first con 
Weyor for moving the bag tube lengths trans 
versely through a Second Seaming Section, trans 
fer means for transferring said bag tube lengths 
to said Second conveyor, said transfer means 
Comprising means for directing an air blast 
against the under sides of Said bag lengths dur 
ing said transfer, Said last mentioned means in 
cluding air tubes extending in the direction of 
Said Second conveyor and carrying adjustable 
vanes tiltable to a position in which the air blast 
is directed in the direction of motion of the bag 
tubes as they leave the said first conveyor, and 
Seaming means in the Second seaming section 
for Seaming the ends of the bag tube lengths. 

7. In combination for the purposes described, 
an elongated forming plate about which a web of 
material is drawn and tubed, said forming plate 
having a longitudinally extending opening 
therein, a series of transversely disposed rollers 
rotatively mounted in said opening, said roll 
erS acting at the top Surface of said forming 
plate to provide a moving support for the tubed 
Web of material, and means for drawing the Web 
material about Said forming plate. 

8. In combination for the purposes described, 
an elongated forming plate about which a Web 
!of material is drawn and tubed, said forming 
plate having a longitudinally extending opening 
therein, a series of transversely disposed rollers 
rotatively mounted in Said opening, said rollers 
acting at the top surface of said forming plate 
to provide a moving support for the tubed web 
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of material, said rollers having a diameter sub 
stantially equal to the thickness of said forming 
plate, and means for drawing the web material 
about Said forming plate. 

9. A proceSS of forming continuous seams by 
heat fusion in readily fusible films which com 
prises continuously moving the film in a path, 
juxtaposing film portions for seam formation 
by tubing the film, bringing the juxtaposed film 
portions against a band element traveling with 
the tubed film, applying heat to the juxtaposed 
film portions through said band under condi 
tions of a temperature gradient such that the 
central portion of the band is at fusion tempera 
ture of the material of the film while laterally 
outlying portions of the band are below the 
fusion temperature, and movingly supporting 
the lapped Sean portions internally of the tube 
during contact with the band. 

10. A process of forming continuous seams by 
heat fusion in readily fusible films which com 
prises continuously moving the film in a path, 
juxtaposing film portions for seam formation by 
tubing the film, bringing the juxtaposed film 
portions against a band element traveling with 
the tubed film, applying heat to the juxtaposed 
film portions through said band under condi 
tions of a temperature gradient such that the 
central portion of the band is at fusion tempera 
ture of the material of the film while laterally 
outlying portions of the band are below the 
fusion temperature, and movingly supporting 
the lapped seam portions internally of the tube 
during contact with the band, and thereafter 
cooling Said band to bring the central portion 
thereof below the said fusion temperature dur 
ing continued joint movement of tubed material 
and the belt. 

WALTER HAAS. 
FRANK D. BERGSTEIN. 
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