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ABSTRACT OF THE DISCLOSURE 
A method and apparatus for forming lengths of tubing 

of sheet material from an advancing strip of such mate 
rial. The material is transversely slitted at spaced inter 
vals and the slit-s are interrupted at the edges and at the 
mid-portion of the strip. After the stri-p has been formed 
and welded into tubing, the unslit opposed wall portions 
are substantially pressed together and the sides of the 
tubing where the slits have been formed are loop-like. 
Then, the unslit portions are cut, and the severed tube 
lengths are expanded. 

This invention relates to the manufacture of articles of 
tubular sheet material, such as can bodies and the like. 

It is customary to form can bodies, and like tubular 
members, by rapidly advancing a strip of Sheet metal, 
while forming same into a cylindrical tube on which the 
edges of the strip, after being brought together, are 
welded, or otherwise secured together, to form a longi 
tudinal seam. Then the formed tubing is severed trans 
versely into the desired lengths for forming the can 
bodies. However, the cutting of such flexible-walled tub 
ing into lengths has heretofore required relatively com 
plicated and expensive mechanisms and usually not well 
adapted for high speed operations, and generally such 
equipment has involved the necessity of introducing some 
form of die or anvil means into the interior of the tubing, 
as well as applying external cutting means. 
The present invention provides a novel, relatively sim 

ple and inexpensive method and apparatus for solving this 
problem of severing the tubing into desired lengths accu 
rately and at high speeds. 

In carrying out the'invention, the metal strip material 
which is to form the can bodies, is rapidly advanced while 
transverse slits are cut therein at intervals spaced apart 
at distances equal to the desired lengths of the can bodies. 
These slits, however, are interrupted at regions adjacent .v 
both edges of the strip and same are also interrupted at 5' 
the midportion of the strip. Then, as the strip is advanced, 
it is shaped into the form of hollow tubing (either circu 
lar, or preferably somewhat oval-like in cross-section) 
and as the two strip edges are brought together, same 
are welded or otherwise secured to form a longitudinally 
extending seam in the advancing tubing. Then, as such 
tubing advances, portions along the middle of the upper 
side are substantially flattened against portions along the 
middle of the underside, while avoiding flattening to 
gether the portions along both sides of the tubing, and 
instead leaving the side portions with curved, uncreased 
cross-sections. The regions where the above-mentioned 
slits are interrupted, will be those portions along the mid 
dle of the tubing which have become flattened together7 
whereas the slits will occur at the side regions, which are 
still of curved cross-sections. Accordingly, at this stage, 
the successive tube sections may be easily severed by a 
cutter arranged transversely to cut the midportions of 
the tubing which have been flattened together, viz. the 
portions where the slits were interrupted, and thus the 
succesisve sections will become completely severed upon 
cutting such midportions, because the side portions of 
curved cross-section have already been cut apart by the 
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aforesaid interrupted transverse slits which were formed 
in the original strip material. 
The tube sections, after being cut apart, may be ex 

panded to the desired circularI or other cross-sectional 
hollow shapes and the end edges thereof may be shaped 
by flange-forming equipment or other means preparatory 
to applying the bottoms and tops of the cans. . 

It has heretofore been proposed to form can bodies 
and the like of completely flattened tubing, and while 
such flattened tubing may be readily cut into lengths by 
a blade cutting through both layers against an anvil 
means, yet when the flattened tubing is thereafter ex 
panded to a rounded formation, creases or lines of weak 
ness will remain along on the sides. By the present inven 
tion, this diñîculty is completely avoided because the 
tubing at its sides is at no point flattened so as to there 
crease the metal, but instead the sides remain with rounded 
cross-sections at these portions where the metal has been 
preslit, so that the difficulties of cutting flexible, rounded 
sections are also avoided. All the cutting that has to be 
done to sever the tubing into sections, occurs along the 
midportions of the tubing which have been flattened to 
gether. 

It has also been proposed heretofore to preslit the 
advancing sheet strip material transversely, with the slits 
interrupted at the edge portions thereof, so4 that, after 
the strip has been formed into tubing, only the portions 
along adjacent the longitudinal seam need be cut apart in 
severing the tube lengths. But in these cases, so far as is 
known, it has always been the practice to cut the tube 
sections apart while same are in hollow tubular form, 
thus generally necessitating the use of either a cutting 
blade or anvil means located inside the tubing, with the 
consequent difficulties above noted. The preslitting of the 
strip in accordance with the present invention, with the 
slits not only interrupted at the edges of the strip, but 
also at the midportion thereof, has the advantage that 
the formed tubing may more readily be controlled in 
position as same is advanced through the apparatus with 
out misalignment of the successive successions of tubing, 
because, until the sections are finally cut apart, they will 
be attached not only at the regions of the seam line, but 
at the region of the midportion of the underside of the 
tubing. 

If desired, instead of having the slits interrupted only 
at one‘region along the midportion of the strip, the mid 
portion itself may also 4be more or less transversely slitted 
by short interrupted slits, so that there will be less metal 
to Abe cut apart in the final operation of separating the 
tube sections. Such use lof slits interrupted at several re 
gions may be advantageous, particularly for tubing which 
is of highly flexible sheet material, ‘but of relatively large 
diameters. 

Preferably with the apparatus of the invention, the 
longitudinal seams in the can bodies are formed ̀ by weld 
ing by the use of high frequency heating current ‘applied 
to the edges to be welded, just before they come to 
gether at a weld point, the current being applied either 
by contacts directly to such edges respectively, or, if pre 
ferred, same might be applied inductively by known 
methods. However, various aspects of the invention are 
applicable to the formation of tubular can bodies of 
materials other than sheet metal, for example plastic or 
composite sheet materials or the like, with the seam being 
formed -by heat sealing, crimping or other known 
methods. Also, while the invention is particularly adapted 
for forming cylindrical can bodies, yet various aspects 
of the invention are adapted to form sections of tubing 
of other cross-sections, such as polygonal forms. 

Various further and more specific objects, features and 
advantages of the invention will appear from the descrip 
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tion given below, taken in connection with the accom 
panying drawings, illustrating by way of example pre 
ferred forms of the invention. 

In the drawings: 
FIG. l is a somewhat schematic or diagrammatic per 

spective view illustrating one embodiment of the method; 
FIGS. 2 and 3 are perspective diagrammatic views of 

two alternative forms of cutting means for preslitting the 
strip o-f sheet material; 

FIG. 4 is a plan view of a portion of the strip material 
as preslit with another and preferred slit formation; 
FIG. 5 is a somewhat diagrammatic or schematic per 

spective view of a preferred and somewhat modified em 
bodiment of the apparatus; 

FIGS. 6 to 14 inclusive are sectional views taken 
substantially along correspondingly numbered section 
lines on FIG. 5; 

FIG. l5 is a view showing the tubing in cross-section 
and with the mid-portions flattened together ready to be 
severed; 

FIG. 16 is a side elevational view showing in some 
detail one possible form of arrangement for cutting apart 
the tube lengths; 

FIG. l7 is a perspective View of same; and 
FIG. 18 is a longitiudinal vertical sectional view, par 

tially broken away, `further showing various feaures of 
the arrangement of FIG. 16. ' 

Referring now to the drawings in further detail, as 
shown in FIG. 1 the strip which is to form the tubing 
is indicated at 20, being pulled from a coil 21 thereof as 
by a pair of pull rolls 22. The strip then passes through 
preslitting means at 23, possible forms of which will be 
referred to hereinafter. Such slitting means acts to cut 
transversely-extending slits, such as indicated at 24, these 
slits, as more clearly appear in FIGS. 2 and 3, being in 
terrupted at regions close to the edges of the strip, as 
indicated, at 25 and 26, and same are also interrupted 
at the mid-portion of the strip, as indicated at 27. The 
slits are spaced apart longitudinally of the strip by dis 
tances approximately equal to the desired length of the 
can bodies to be formed. 
The slitting device, as shown schematically in FIG. 2, 

may be of a type having a vertically-reciprocating blade, 
as indicated at 28, which may act against anvil means, 
as at 29, located beneath the strip. Inasmuch as such 
a blade, in acting, will momentarily stop the forward 
movement of the strip, the strip may be conducted on past 
the slitting device in a sagging condition, as indicated at 
30 in FIG. 1, so that pull roll means, as at 31 maythere 
after pull the strip at constant speed, even though the 
strip movement is momentarily interrupted at the slitting 
blade 28. Alternatively, as shown in FIG. 3, slitting 
blades as at 32, 33 may be mounted on the periphery of 
a -rotatable support 34 to act against suitable rotatable 
supporting means 35 beneath the strip. 

After leaving the rollers 31, the strip passes between 
two or more pairs of tuble-forming rollers, such as in 
dicated at 36, 37 and 38, 39. Upon leaving the forming 
yrollers, the strip edges will have been brought up and 
around into positions such that a V-shaped gap is formed 
therebtween, which becomes closed yat a weld point, such 
as at w. Suitable pressure applying means (not here 
shown) may be provided in the conventional way to bring 
the edges either into abutting relation at the weld point, 
or, if preferred, into a position with one superposed above 
the other, in which case rollers may be provided for 
forming Ia mashed lapped type of weld in known Ways. 
Prior to the weld point, preferably high frequency heat 
ing current is applied to the approaching gap edges. This 
may be accomplished inductively in known ways, or, if 
preferred, the current may be applied by contacts, as in 
dicated at 40, engaging respectively the metal on the op 
posite sides of the gap, these contacts being connected to 
the terminals of a high frequency generator at 41, so 
that the current will flow from the contacts along the 
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4 
approaching edges of the V-shaped gap to and from the 
weld point for heating the edge surfaces to Welding tem 
perature at their moment of arrival at that point. 

‘ At the region ofthe weld point, the tubing may be 
either circular in cross-section, or, preferably, `as herein 
after shown, the cross-section may be generally oval, with 
the upper and lower surfaces spaced apart, but substan 
tially flattened land with the two sides, however, of the 
tubing still of smoothly-curved rounded cross-section. 

Next, the formed, longitudinally-welded and preslit tub 
ing is passed between the upper and lower rollers, as at 
42, 43, acting to ilatten the mid-portion of the upper 
wall of the tubing ñrmly against the mid-portion of the 
lower wall. The resulting tubing will then have Ia contigu 
ration such as is shown in cross-section in FIG. 15, from 
which it will be noted that the portions 44, 45, at each 
side of the tubing, will still have curved cross-sections, 
free of any abrupt bends or creases, and generally looped 
shape. It will be noted that the previously-formed slits 24 
will occur withinthese curved cross-sectional portions, 
whereas at the mid-portion of the underside of the tub 
ing at 46, the slits are interrupted, as is also the case at 
the mid-portion of the upper surface at each side of the 
welded seam line 47. 
The tubing in this form may then be passed between 

suitable means for pulling and advancing same, for ex 
ample upper and lower so-called “Caterpuller” flexible 
belt means 48 and 49. The tubing then passes onto a cut 
ting device, as indicated at 50, and a preferred form of 
which will be further described hereinafter. This device 
will act to cut the portions of the tubular workpiece trans 
versely of the places where the slits (as initially formed) 
are interrupted, that is, the places where the upper and 
lower mid-portions of the tubing have been flattened to 
gether into contact. Since the side portions have already 
been transversely slit, there will, of course, be no occasion 
for having any cutter blade means to come into contact 
therewith, and thus these portions of curved cross-sec 
tion, will remain smoothly curved, free of creases. In the 
event this device is such that, during each cutting opera 
tion it acts momentarily to stop the advance of the work, 
then the latter may assume a varying sagging path as in 
dicated at 51. . 
The severed lengths of tubing or can bodies, as indi 

cated at 52, may be discharged onto a conveyor 53, and 
carried to suitable expanding and flange-forming means, 
generally indicated at 54 (the construction and operation 
of which forms no part of the present invention). From 
such apparatus, the can bodies, as at 55 (now of circular 
or other desired expanded cross-sectional shapes) may 
be carried away on a conveyor 56. 

It may be here mentioned that, if desired, each of the 
slits, as shown at 57 in FIG. 4, as formed in the pre 
slitter, may be so formed as to terminate in small perfo 
rations 58. Thus, in case the cutting blades in the cutter 
50, as they engage the work, should happen to be slight 
ly misaligned with respect to the slits, they will still 
act to sever the work by cuts which will termin-ate at 
some point within the small perforations. 

Important portions of a somewhat different embodi 
ment of the invention will now »be described in connection 
with FIG. 5. Here the preslit strip 60 is shown as being 
advanced in llat condition by suitable pull rollers 61 (see 
sectional View FIG. 6). The strip then passes on to en 
gage suitably-shaped forming rollers l62 (see FIG. 7) for 
cooperating in imparting a channel-shape to the strip. 
Either at the location of these rollers, or shortly there 
after, the side portions of the strip may be engaged vby 
angularly positioned rollers, as shown at 63 in FIG. 8. 
Next, as shown in FIG. 9, the upturned side portions 
may be dellected inwardly toward each other by angu 
larly-positìoned rollers 64. Either at the location of these 
rollers, or shortly thereafter, the interior portion of the 
work may become engaged by mandrel means, carried 
by suitable supporting means, as indicated at 65, extend 
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ing through the gap in the tubing being formed, and 
thence extending forwardly to a point near or beyond the 
weld point. As indicated in FIGS. 9 and 10, the mandrel 
may be comprised of two parts, as at 66, `67, with a space 
therebetween extending along beneath the gap 'between 
the approaching edges which are to be heated and welded 
together. Rollers, as at 68, are positioned to press the 
work downwardly. 

. As shown by the sectional view of FIG. 11, if desired, 
the edges Ialong the tube gap may be brought into slightly 
superposed relation, and iinally, at the region of the 
weld point w, as shown in FIG. 12, the edges may be 
pressed together in welded relation by upper and lower 
rollers 69 and 70. Heating of the «gap edges prior to the 
weld point may be accomplished as above described in 
reference to FIG. 1. 

Alternatively, the gap edges as the weld point may be 
brought into alignment when closing the gap to form 
a butt weld. Whether the weld is a mashed lapped weld, 
or a butt weld, pressure rollers, as -at 70a and 7Gb may 
engage the sides of the tubing at the region of the weld 
point. 

It will be understood that various of the rollers above 
referred to, or possibly all of the same, may be suitably 
driven for advancing the strip and tube in the manner 
above explained. 

Subsequent to welding of the tube gap, the tubing (as 
shown in FIGS. 13 and 14) may pass between plural 
ities of pairs of upper and lower rollers, as at 71, 72, 
71', 72', whereby the mid-portions of the upper surface 
are flattened against the mid-portions of the lower por 
tion of the tubing, as per the formation shown in FIG. 
15. Thereafter the tubing may be advanced and severed 
into sections. 

While various forms of arrangements may, of course, 
be provided for severing the mid-portions of the tubing, 
which have been iiattened together as shown in FIG. 15, 
one suitable form will now be described in «connection 
with FIGS 16 to 18 inclusive. Here the tubing, after as 
suming the cross-sectional shape shown in FIG. 15 and 
in a sagging relationship as indicated at 51, is passed 
through suitable guide means as at 75, thence through die 
means having upper and lower parts 76a and 76b with a 
longitudinal cavity extending therebetween, which cavity, 
as will be understood, has a cross-sectional shape such as 
closely to conform to the cross-section of the tubing, 
as shown in FIG. 15. A suitable vertically-reciprocable 
punch press or the like may have secured to its tool 
receiving portion 77, a blade 78 mounted in a position 
vertically to reciprocate, as indicated in FIG. 17, at the 
end of the die means 76a to sever the lengths of tubing 
when same emerge from the cavity in the die means. 
A pair of vertically-reciprocable pins 79a, 79b may be 

provided to extend up through a base 80 to engage the 
underside of the workpieces when they emerge from the 
die means. 

The punch press apparatus may either be arranged 
in any suitable manner to operate with a predetermined 
frequency approximately equal to the frequency at which 
the can lengths are «being advanced through the appara 
tus, or as will be readily understood, if preferred, the 
strokes of the punch press may be suitably controlled to 
be in step with the passage of the successive can bodies. 
The punch press may be accompanied by, and -arranged 

to operate by, switch means 81 for closing the circuit 
of magnets, as at 82., which will act to withdraw down 
wardly the pins 79a, 79b, respectively, against the pres 
sure of return spring means as at 83. 
When the blade 78 descends and cuts off one of the 

can lengths, such as indicated at 84 in these fingers, the 
switch 81 will be closed, thereby energizing the magnets 
82, and accordingly withdrawing downwardly the pins 
controlled thereby, thus allowing (as soon as the blade is 
retracted) a further can length to be pushed through the 
die means to emerge in position to -be severed. Upon re 
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tr-action of the blade 78, however, the magnets 82 will be 
de-energized and their springs will cause the pins 79a, 
79b to be thrust upwardly against the underside of the 
next can length, just as it begins to emerge from the 
die means. The pins will engage the flexible and curved 
side portions of the can length, however, and cause same 
to be iiexed upwardly somewhat to positions such as 
shown at 85 in FIG. 18. Thus the trailing end portion at 
85 of one can length will be flexed up out of alignment 
with the forward end edge portion 86 of the next can 
length, and the latter, in engaging the pins, will provide 
indexing or stop means at the vertical plane of the 
blade 78 and thus as the blade descends again, the trail 
ing end of the can length 84 which is to be severed, and 
the forward end edges of the next can length, will be at 
the proper plane so that the mid-portions of the can 
lengths which have been flattened together will be sev 
ered, as best shown in FIG. 17, accurately along lines in 
alignment with the performed slits 24. The can lengths, 
after severing, may be deflected downwardly as ‘by air 
jet means 87, onto suitable support or conveying means 
88, or conveying means, as at 53, FIG. 1. 
Although certain particular embodiments of the inven 

tion are herein disclosed for purposes of explanation, fur 
ther modifications thereof, after study of this specifica 
tion, will be apparent to those skilled in the art to which 
the invention pertains. Reference should accordingly be 
had to the appended claims in determining the scope 
of the invention. 
What is claimed and desired to be secured by Letters 

Patent is: 
1. The method for forming lengths of tubing of flexible 

sheet material by advancing `a strip of such material and 
while shaping the same to tubular form and securing the 
strip edges together to -form a longitudinally-extending 
seam, such method being characterized in that, prior t0 
shaping the strip into tubular form, transverse slits are 
formed in the strip at intervals spaced apart by distances 
substantially equal to the desired tube lengths, said slits 
being interrupted at the edges of the strip and at least at 
one other location at the mid-portion of the strip, then, 
after the strip has been formed into tubing having said 
longitudinal seam, transversely cutting the unslit portions 
adjacent the longitudinal seam and also the unslit mid 
portions of the strip by cuts substantially in alignment 
with said slits, said cuts, together with the slits completing 
the severance of the tube lengths, the unslit opposed wall 
portions of the tubing during such cutting being substan 
tially pressed together, while the sides of the tubing where 
the slits have been formed remain with loop-like cross 
sections unflattened, and thereafter expanding the severed 
tube lengths to a desired tubular cross-sectional shape. 

2. The method for forming lengths of tubing of ñexible 
sheet material by advancing a strip of such material and 
while shaping the same to tubular form and securing 
the strip edges together to form a longitudinally-extend 
ing seam, such method being characterized in that, prior 
to shaping the strip into tubular form, transverse slits are 
formed in the strip at intervals spaced apart by distances 
substantially equal to the desired tube lengths, said slits 
being interrupted adjacent the edges of the strip and at 
least at one other and generally opposite location on the 
formed tubing, and the tubing being formed to have a 
generally oval cross-section with its major axis extending 
to each side of the seam, and then, after the strip has 
been thus formed into tubing, transversely cutting the un 
slit portions adjacent the longitudinal seam, and also the 
unslit opposite portions, by cuts substantially in alignment 
with said slits, said cuts, together with the slits, complet 
ing the severance of the tube lengths, the unslit opposed 
wall portions of the tubing during such cutting being 
substantially pressed together, while the sides of the 
tubing where the slits have been formed, remain with 
loop-like cross-sections unflattened. 
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3. Method in accordance with the foregoing claim 1, 

and in which, prior to cutting said unslit regions, trailing 
end edge portions at the slits are pressed out of alignment 
with corresponding leading end edge portions on the neXt 
succeeding tube lengths, such non-aligned edge portions 
thereby providing indexing means demarking the planes 
along which the transverse cuts are to be made. 

4. Apparatus for forming lengths of tubing of flexible 
sheet material, comprising in combination: means for ad 
vancing a strip of such material while shaping the same 
to tubular form and securing the strip edges together to 
form a longitudinally-extending seam; means for forming 
transverse slits in the strip prior to its being formed into 
tubing and at intervals spaced apart by distances equal 
to the desired tube lengths, such slits being interrupted at 
the edges of the strip and at least at one other location 
at the mid-portion of the strip; means engaging the oppo 
site Walls of the formed tubing at the unslit portions for 
pressing same together While the sides of the tubing where 
the slits occur remain with loop«like cross-sections un 
flattened; and means for then transversely cutting said un 
slit portions by cuts substantially in alignment with said 
slits, said cuts, together With the slits, completing the 
severance ofthe tube lengths. 

5. Apparatus for severing tubing of flexible sheet ma 
terial to form therefrom a succession of tubes of predeter 
mined lengths, said tubing having been transversely pre 
slit at tube length intervals at opposite wall portions 
thereof, intervening opposite Wall portions being unslit, 
said apparatus comprising in combination: means for ad 
vancing the preslit tubing through the apparatus; means 
for pressing the opposite unslit Wall portions thereof to 
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gether while the slit portions remain at either side With 
loop-like cross-sections; means for then transversely cut 
ting the unslit portions with the cuts substantially in align 
ment with the slits, whereby the slits and cuts together 
complete the severance of the tube lengths.  

6. Apparatus in accordance with the foregoing claim 5 
and in which means is provided in advance of the cutting 
means for pressing the trailing end edges of the tube 
lengths adjacent the slits out of alignment with the corre 
sponding `forward end edges of the next tube lengths, 
thus to provide misaligned edge portions, said latter means 
being accompanied by stop means engageable by said for 
ward end edges to stop the movement of the tubing While 
the cutting means is actuated. 

7. Apparatus in accordance with the foregoing claim 6 
and in which means controlled by the actuation of the 
cutting means operatively displaces said stop means to 
permit the tubing to advance after each cutting operation. 
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