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1 
Our invention relates to an improvement in 

method and apparatus for forming paper can 
bodies wherein it is desired to produce can bodies 
at low cost and at high speed. 
Cans having at least the side Walls thereof 

formed of paper or similar material have been 
constructed for a considerable number of years. 
Most of these can bodies are formed by spirally 
wrapping paper to form a tube to which end clo 
Sures inay be attached. While Such can bodies 
have proven satisfactory insofar as containing 
packaged productS is concerned, their manufac 
ture has certain difficulties. In the first place 
such tubes normally, must be formed in long 
lengths and then cut into smaller lengths, thereby 
requiring two separate operations. In the second 
place, it is usually necessary to either Wrap a label 
on such a can body or else to print the body after 
formation thereof. Furthermore such can bodies 
often have spiral grooves extending about the 
same which detract from their appearance and 
strength. Y 

It is the object of the present invention to pro 
duce can bodies out of flat sheets of paper stock. 
This flat stock may be easily printed before the 
bodies are formed, thereby obviating the require 
ment for a separate label. Furthermore, the can 
bodies may be stored in flat form until they are 
desired, and then quickly formed into tubular 
formation. As a result it is not necessary to main 
tain a large inventory of formed paper can bodies 
which require CoStily Space to store before use. 
A feature of the present invention resides in 

the formation of cylindrical can bodies by bend 
ing a plurality of fiat sheets into tubular forma 
tion With one sheet overlying the other. As a re 
Sult a cylindrical can body may be formed of a 
plurality of laminations of paper board or the 
like. 
A further feature of the present invention lies 

in the provision of a can body, constructed of 
sheets of paper board bent into cylindrical form 
to provide a laminated body, and in so placing 
the sheets that the butt. edges of the various 
laminations are in angularly spaced relationship. 
An additional object of the present invention 

is to produce a can body structure of a series of 
Overlying sheets coated with a thermo plastic 
coating. Thus when the flat sheets have been 
bent into cylindrical form and are positioned in 
overlying relationship, these sheets may be ad 
hered together by the application of heat and 
pressure. . . . . . . . . . . . . . . . . . . . - 

These and other objects and novel features of: 
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our invention will be more clearly and fully set 
forth in the following specification and claims. 

In the drawings forming a part of our speci 
fication: - 

Figure 1 is a perspective view of a can, the body 
of which has been formed by our method. 

Figure 2 is a sectional view through the can 
body showing the construction thereof. 

Figure 3 is a view similar to Figure 2 showing 
the application of a strip of adhesive tape or the 
like to a SSist in holding the sheets in proper re 
lationship, 
Figure 4 is a sectional view through a modi 

fied form of can body construction. 
Figure 5 is a diagrammatic side elevational 

view of our can body forming apparatus showing 
the construction thereof. 

Figure 6 is an enlarged detailed view showing 
diagrammatically, the forward end of the body 

20 forming apparatus. 
Figure 7 is an enlarged view showing diagram 

matically the intermediate portion of the can 
body forming apparatus. 

Figure 8 is an elevational view showing in en 
25 larged form the discharge end of the can body 
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forming mechanism. 
Figure 9 is a diagrammatic Section on the line 

9-9 of Figure 6. 
Figure 10 is a diagrammatic section on the line 

30 0-0 of Figure 6. 
Figure 11 is a diagrammatic section on the line 
- of Figure 6. 
Figure 12 is a diagrammatic Section on the line 
2-2 of Figure 7. 
Figure 13 is a diagrammatic Section on the line 
3-3 of Figure 7. . 
Figure 14 is a diagrammatic Section on the line 

f4-4 of Figure 7. - 
Figure 15 is a diagrammatic Section on the line 
5-5 of Figure 7. 
Figure 16 is a diagrammatic Section on the line 
6-6 of Figure 8. 
Figure 17 is a diagrammatic section on the line 
7-7 of Figure 8. 
Figure 18 is a Sectional view through the com 

pleted can body. s. w 
In Order that it be clearly understood What 

type of construction is to be formed by the method 
and apparatus shown, typical construction is 
shown in Figures 1 through 4 of the drawings. 
Figure 1 shows a can. A having a side wall B 
made of paper or similar material which was bent 
from flat form into cylindrical form. The can A 
is shown having metal ends if and 2 which are: 
crimped onto the ends of the side wall body B in 
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the usual manner. The closure ff may include 
a filling aperture normally closed by a plug cap 3 
if it is so desired. Can ends of the type illus 
trated have been commonly used for a consider 
able period of years. 
In order to show the construction of the side 

wall body A we have shown this body in Sec 
tion in Figure 2 of the drawings. Figure 2 ill 
lustrates an inner sheet 4 which is provided 
with butting longitudinal edges 5 and 6. This 
inner sheet 4 is encircled by a second or outer 
sheet 7 having butting longitudinal edges 9 
and 20. The sheets 4 and 7 are secured to 
gether by any suitable means such as the layer 
of thermoplastic adhesive 2 between these 
sheets. Other adhesive could likewise be used 
but the thermoplastic adhesive is to be preferred. 
In Figure 3 of the drawings I disclose the can 

wall body B which is identical with that shown 
in Figure 2 of the drawings, except that a piece 
of adhesive tape. 22 is provided over the butting 
edges f 9 and 20 of the Outer sheet 7. This tape 
22 may be paper tape bearing a suitable adhe 
sive, may be transparent tape, or may be pres 
sure sensitive tape if it is desired. Figure 3 
merely illustrates the manner in which such a 
tape may be used if it is desired. 

Figure 4 of the drawings. shows a modified 
form of construction illustrating the manner in 
which a wall body having three pies may be 
constructed, if desired. In this type of con 
struction C the inner sheet 23 is folded at 24 
and 25 along parallel lines. So that the longitu 
dinal edges 26 and 27 thereof may Overlie por 
tions of the intermediate section of the sheet. 
In other words, the Sheet is divided into three 
panels comprising an intermediate panel and 
two end panels foldably connected thereto along 
parallel fold lines. The end panels...are...of about 
one-quarter the area of the intermediate panel 
So that when the inner sheet is curved as illus 
trated in Figure 4, the outer panels 26 and 27 
will form a Substantially semi-circular double 
sheet. 
The outer sheet 29 of the can wall body is 

formed similarly to the inner. Sheet, and includes. 
a central panel 30 and two end panels 3 and 
32 connected thereto along parallel lines of fold. 
33 and 34. These end panels 3 and 32 com 
prise approximately one-quarter of the area of 
the panel 30. So that when the Outer sheet 29 
is folded as illustrated in Figure 4. the panels 
3 and 32 form a substantially. Semi-circular 
double thickness portion. 
When the tWO sheets 23 and 29 are folded as 

shown the marginal edges 35 and 36 of the pan 
els 26 and 27 respectively, abut the edges 37 
and 39 of the panels 3 and 32. Accordingly a 
can body... is formed of three thicknesses of ma 
terial which has no raw edges exposed either to 
the inside or to the Outside of the body. 

It will be noted that the can body material 
forming the liner of the wali is provided with 
two abutting folds 24 and 25, while the Outer 
covering sheet 29 is likewise provided with two 
abutting folds 33 and 34, exposed to the outside. 
of the can. The raw edges 35, 36, 37 and 39 
are concealed, being locked between midpoints 
of the covering panels. As the ends of the tu 
bular body are contained within the beaded edge 
of the can end , the can wall body is... pro 
tected from wicking or moisture absorption. 

In illustrating and describing the formation 
of the can bodies, the structure shown in Fige 
lure 3 has been used as an example. The struce 
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to be driven by the lug 44. 

4. 
ture shown in Figure 2 is identical with that 
shown in Figure 3, except that the tape Over 
lying the butting edges of the outer lamination 
is omitted. Similarly the construction shown in 
Figure 4 may be folded on the same mechanism 
as is used for folding the can wall B. In order 
to produce the wall C it is necessary to start the 
process described with sheets folded at 24, 25, 
33, and 34. This folding operation may be sep 
arate from the operation shown in the draw 
ings or may be employed as a primary step in 
the production of the can wall bodies illustrat 
ed. The manner of folding inwardly the ends 
of the body. sheets is well known in the art and 
may be accomplished on folding machines well 
known to the trade, 
With reference now to Figures 5 and 6 of the 

drawings it will be noted that the inner sheets 
4 are stacked in feeding position in engage 
ment with a suitable sheet feeding appalatus 
indicated by the numeral 40. This feeder 40 
feeds each sheet successively beneath the sheet 
folding horn 4 f. The folding horn 4 may com 
prise a series of spaced bars or wires, but is 
shown in its simplest form as comprising a sheet 
of metal or the like having downwardly and in 
wardly turned marginal edges 42 thereupon. 
The main body of the folding horn 4f acts as a 
form about which the sheet is folded. The 
marginal edges 42 engage beneath the marginal 
edges of each Successive sheet 4 so as to fold 
the sheet to the shape of the folding horn 4 f. 
As each sheet 4 enters the folding horn at its 
inlet end 43 the sheet is engaged by a lug 44 
mounted upon an endless conveyor belt or chain 
45. This lug 44 moves the sheet 4 longitudi 
nally of the folding horn 4 f, the edges 42 of 
the horn acting to bend the sheet into cylindri 
cal form as it progresses. The lugs 44 are 
Spaced and are synchronized with the feeding 
mechanism 4.0. The feeder 40 acts to urge the 
sheet into the folding horn far enough to per 
mit the same to be engaged by the lug. 
Figure 9 indicates the position of the sheet at 

the line. 9-9 of Figure 6. It will be noted that 
the sheet has been bent from its flat condition 
in which it was stacked to slightly bent form. 
The sheet is held against the folding horn by 
any suitable means such as by guides which are 
not illustrated, or may be held in place merely 
by contact with the endless belt or chain 45. 
A folding horn 4 f is supported by an inner 

tubular support 46 which is of a cantilever type. 
The inlet end of the support 46 is attached to 
any suitable supporting frame, while the outlet 
or discharge end of the apparatus is preferably 
entirely unsupported. 

Figure 10 illustrates a successive step in the 
folding operation, this figure being a section at 
the line 0-0 of Figure 6. As will be noted in 
Figure 10 the folding of the sheet 4 has pro 
gressed considerably from the position of the 
sheet shown in Figure 9. In the position shown 
in Figure 10, the inner Sheet 4 has been raised 
about one-quarter of its final circular form. The 
sheets 4 are preferably supplied in position to 
travel longitudinally of the grain of the paper as 
the sheets bend more easily with the grain run 
ning axially with the bend. The sheet continues 

The center of the 
folding horn 4 may be slotted as indicated at 7 
if it is desired so that the extremity of the lug 
may extend well above the level of the sheet 4, 
This structure insures the proper engagement of . 
the sheet by the lug. . . . . - Y - - 
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Figure 11 of the drawings illustrates a later 

step in the folding operation, this view being a 
section on the line f-f of Figure 6. At this 
point of the bending operation the sides of the 
sheet 4 extend almost vertically and thus the 
sheet is wrapped almost into semi-circular for 
mation... Also shown in Figure 11 is the first view 
of the outer lamination 7. This sheet T is 
positioned above the center support 46 and is 
later folded about the inner sheet 4 in Such a 
way as to overlie the butt joint between the 
longitudinal edges 5 and 6 of the sheet 4. 
The sheets 7 are stacked in sheet feeding 

position above the level of the support 46 and 
are fed by the sheet feeding mechanism, 49 into 
the inlet end 50 of the folding horn 5. The 
folding horn 5 f is arranged to fold the sheet 7 
to overlie the sheets f4. 

. The folding horn 5 is shaped somewhat Sini 
larly to the folding horn. 4, but it is inverted 
relative thereto. The folding horn 5fmay be in : 
the form of spaced bars or wires, but is shown 
in sheet formation. The folding horn 5 in 
cludes downwardly and inwardly extending 
flanged edges 52 which form channels for re 
ceiving the marginal edges 9 and 20 of the 
sheet . 
A conveyor 53 is supported above the folding 

horn 5 to move the sheets f along the folding 
apparatus in unison with the sheets 4. The 
conveyor 53 is provided with a series of spaced 
lugs 54 thereupon which extend through a Cen 
tral slot 55 in the folding horn 5. These lugs 
54 are designed to engage the rear edge of One 
of the sheets f 7 as the sheet is inserted into the 
entrance end 50 of the folding horn 5 by the 
feeding mechanism, 49. 
As will be noted in Figure 12 of the drawings 

when the sheet 4 is wrapped about slightly 
more than one-half the circumference of a 
cylinder the sheet 7 has been folded partially. 
The sheet 7 is carried along above the sheet f4 
and is positioned sufficiently above the sheet 4 
to permit the ends of this sheet to extend some 
what above the level of the support 46. The 
folding horn 4 f is thus downwardly inclined as 
illustrated. If the support 46 is of sufficient 
length the sheet 4 may be entirely folded be 
fore the folding of the sheet 7 is started, in 
which event the folding horn 4 need not be 
downwardly inclined. 
Figure 13 illustrates diagrammatically the 

condition of the sheets 4 and f at a later stage 
in the folding operation. At this point the sheet 
4 is almost entirely folded and the sheet T is 
wrapped about one-third of the circumference 
of a cylinder. 
In Figure 14 the sheet 4 has been folded into 

circular form and the outer sheet T has been 
folded about one-half of the circumference 
thereof. It will be noted that the center por 
tion of the sheet 7 is moving closer to the upper 
portion of the sheet 4 at this stage of the operation. 
In Figure 15 the sheet 7 is illustrated as about 

two-thirds folded about the sheet 4 and closely 
approaching the same. 
carried along by their respective conveyors 
which may be either in timed relation or ar 
ranged with the sheet 4 somewhat in advance 
of the sheet 7. 
With reference now to Figure 16 of the draw 

ings it will be noted that the sheet T is almost 
completely folded about the sheet 4. At about 

Both sheets are being 
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6. 
may terminate if desired and the two sheets may 
be carried in unison by the lugs 54 of the con 
veyor 53. Obviously in the event both conveyors 
are in timed relation, both conveyors may con 
tinue beyond this point. However, in the event 
the sheet 4 is somewhat in advance of the sheet 
7 the sheet 4 will remain stationary for a short 

period of time until the sheet 7 is in registry 
therewith whereupon both sheets will be carried 
in unison, 

In order to adhere the two sheets firmly to 
gether the outer surface of the inner sheet 
and/or the inner surface of the sheet fi may be 
coated with a thermoplastic adhesive. When 
the sheets have been formed into encircling for 
mation with one sheet bound tightly about the 
other as illustrated in Figure 17 of the drawings, 
these sheets may be heated and pressed together 
so as to form a tight bond. This may be accom 
plished by any suitable means such as by pro 
viding a partition wall 56 in the tubular support 
46 and in providing steam through any suitable 
inlet such as the steam pipe 57. As a result the 
entire free end of the support 46 is heated to a 
temperature sufficient to SOften or melt the 
thermoplastic of the coating. This action tends 
to adhere the two sheets together under heat 
and pressure so as to form a secure bond there 
betWeen, 

If it is desired a strip of tape may be applied 
over the butting edges of the outer sheet f 7 so 
as to hold the sheets in proper relation during 
the cooling of the thermoplastic adhesive. This 
tape 59 is supplied from a tape roll 60 and is 
applied by rollers such as 6, one of which, 62, 
may if desired form a cutting roller which will 
cut the tape to the proper length. Alternatively 
the steam chamber 63 between the partition 56 
and the closed end 64 of the Support 46 may be 
spaced from the extreme end of the support so 
that the tubular body may be chilled before 
leaving the support 46. 
AS indicated at Figure 8 of the drawings the 

completed tubular bodies are carried of the end 
of the Support 46 and into any Suitable convey 
ing trough 65 or the like, or may be delivered to 
a suitable bin. 

It will be noted that in our method we first 
fold the inner sheet either partially or entirely 
into cylindrical form and then fold the outer 
sheet about the inner sheet in such a way that 
the butt joints of the sheet edges are in angulariy 
Spaced relation. The sheets are then subjected 
to heat and pressure So as to adhere the same to 
gether, whereupon the tubular bodies may be re 
leased from the forming mandrel onto a suitable 
container or into a bin. 
In accordance with the patent statutes, we 

have described the principles of construction 
and operation of our method and apparatus for 
forming paper can bodies, and while we have 
endeavored to Set forth the best embodiments 
thereof, we desire to have it understood that 
obvious changes may be made within the Scope of 

* the following claims without departing from the 

70 

spirit of our invention. 
We claim: 
1. The method of forming a can body which 

includes the steps of moving a flat sheet of a 
length equal to that of the can body longitudi 

tudinally and simultaneously folding the same 
this stage of the operation the conveyor belt 45 T5 about a longitudinal axis, the second sheet being 
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folded about the first sheet, and holding said 
sheets in tubular form. 

2. The method of forming a can body of ther 
inoplastically coated sheets having folded op 
posed marginal ends, the method consisting of is 
folding one sheet into tubular form with the 
folded enus thereof outerinost, folding a second 
Sheet into tubulai' form to encircle the first sheet, 
the folded ends thereof being innermost and in 
abutting relation with the marginal, ends of the 
first, sheet, and applying heat and pressure to the 
sheets to adhere the same together. 

3. The method of forming tubular walls from 
Spaced fiat sheets of a length equal to the length. 
of the desired can body consisting in folding one 
sheet into tubular form so that the ends thereof. 
are arranged in abutting relation, moving said 
sheet longitudinally during the folding oper 
ation, imoving a second sheet in timed relation to 
Said first, sheet, folding the second sheet to en 
close the first sheet So that the ends of the second 
sheet are arranged in abutting relation, and 
Seculing the sheets together. 

4. The method of forming a tubular body from 
a pair of flat Sileets of a length equal to the de 
Sired length of the tubular body, the method cont 
sisting in moving one sheet longitudinally and 
sinultaneously folding the sheet into tubular 
form with the ends thereof abutting, moving a 
Second sheet in timed relation with the first 
sheet and with the ends thereof in registry, fold 
ing the second sheet to overie the abutting ends 
of the first sheet and to enclose the same, and 
securing the sheets together. 

5. The method of forming a tabular body from 
a pair of flat sheets of a length equal to the 
length of the tubular body, the method consist 
ing in moving one sheet longitudinally and fold 
ing the ends thereof upwardly to form a tubular 
body, moving a second sheet in timed relation 
With the first sheet so that the ends of the sheets 
are in registry, folding the ends of the second 
sheet downwardly to enclose the first sheet, and 
securing tine sheets in tubular form. 

6. The method of-forming a can body from a 
pair of sheets of a length equal to the length of 
the tubular body, the method consistiag-in fold 
ing the ends of the sheets upon themselves to 
provide sheets of double thickness at the ends, 
moving one sheet with the folded ends. underly 
ing the adjacent portion of the sheet, folding 
the sheet into tubular form so. that the folded. 
ends theireof lie outwardly of the remainder of 
the sheet, nowing a second sheet in timed rela 
tion to the first sheet, folding the second sheet 
with the foided edges thereof innermost into 
tubular form, the folded ends of the two sheets. 
forming an intermediate layer between the re 
maining portions of the two sheets, - 

7. The method of forming a can body from a 
pair of sheets having the longitudinal edges. 
thereof folded along parallel fold lines upon the 
adjacent portion of the sheet, folding one sheet. 
into tubular form with the fold lines thereof in 
abutting relation, and with the folded ends of 
the sheet lying outwardly of the remainder of the 
sheet, folding a second sheet into tubular form 
to enclose the first sheet with the fold lines 
thereof in abutting relation and the folded ends 
thereof lying inwardly of the remainder of the 
sheet, the folded ends of the two sheets forming 
intermediate layer between the remainder of 
the sheets; - . . . . . . . - 
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8. The method of forming a can body from a 
pair of sheets, which includes the steps of fold. 
ing the ends. of the sheets, along parallel fold 
lines. So that, they overlie adjacent portions of 
the sheets, folding one sheet into. tubular form. 
with the fold lines, thereof abutting and with 
the folded ends lying outwardly of the remainder 
of the sheet, folding the second sheet into tubular. 
form, with the fold lines thereof abutting and 
With the ends thereof lying inwardly of the re 
mainder of the sheet, the folded ends of one. 
Sheet Substantially abutting the folded ends of 
the other sheet to form a substantially continu 
ous, intermediate layer between the remainders 
of the Sheets. 

9. The method of forming a can body from a 
pair of sheets, which includes the steps of fold 
ing the ends. of the sheets along parallel fold 
lines So that they overlie adjacent portions of 
the sheets, folding one sheet into tubular form 
With the fold lines thereof abutting and with 
the folded ends lying outwardly of the remainder 
of the sheet, folding the second sheet into tubu-. 
lar form with the fold lines thereof abutting and 
with the ends thereof lying inwardly of the re 
mainder of the sheet, the folded ends of one 
Sheet: Substantially abutting the folded ends of 
the other sheet to form a substantially continu 
Ous intermediate layer between the remainders. 
of the Sheets, and Securing the sheets in this. 
tubular form. 

10. The method of forming a hollow tubular 
wall which comprises moving longitudinally. a. 
Series, of fiat sheetS. in Spaced relation and simul-. 
taneously folding each sheet about a longitudi-. 
nal axis, moving a Second Series of spaced flat 
sheets. longitudinally and folding each sheet of 
the last named Series about a longitudinal axis. 
and about, a sheet of the first named series with 
the ends of the concentric sheets in registry, 
and adhering the sheets together. 

11. The method of forming hollow-tubular can 
bodies from thermoplastically coated flat sheets 
which includes the steps of moving longitudinally 
a first series of flat sheets in spaced relation and 
Simultaneously folding the same into hollow 
tubular form about a longitudinal axis, moving 
longitudinally a second series of flat sheets; and 
simultaneously folding the second sheets into 
hollow tubular form about a longitudinal axis: 
and about the first mentioned sheet, the move 
ment being timed to register the ends of the 
sheets, and applying heat, and pressure to said 
sheets to adhere the same together while in hol 
low, tubular finished form. 

ROBERT M, DUNNING. 
REYNOLDS GUYER. 
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