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l This‘invention relates generally to packaging material 
and more particularly to improve-ments in Aoverlap joints 
and the method ̀of forming the same for corrugated paper. 
The continuous jointing of sheets of p-ackaging type 

paper with heavy surface irregularities, for example, 
double corrugated cardboard, for the production of pro 
tective tubes for bottles, fluorescent tubes or the like 
is,` generally effected in one of the following ways: _ 

~(1). By overlapping the edges of the tubes and stitch 
' ring', these edges together with metallic stitches. ' 

Y'(21) By overlapping the edges of the tubes and secur 
ing. their edges together with an adhesive. 

(3) .By stitching together butt joined edges. ‘_ 
V(4) ̀ By the application of a gummed strip of paper to 

_the butt joined edges. 
v (5)77By applying an adhesive to the engaging edges of 

a butt joint. f 
Each of the above mentioned methods has Wellde 

lined disadvantages or limitations, especially with regard 
to the thickness ofthe materials joined, Vwhich is usually 
rather substantial. ' 

>With the first method, vapart from'the disadvantage 
of forming an unsightly and protruding rib, it _has the 
disadvantage of localizing the tensional forces, with a 
risk of breakage of the paper «at the position of the metal 
stitches. y Y f j l 

v kWith the second method, the second of the above men 
tioned risks is eliminated, >but theV unsightly heavy rib 
_rei-nains; `in addition there is aweakening of the joint 
,because Íof’the diñiculty of effecting a good jointing of 
the two surfaces in jcontact due tothe nature of the 
corrugated formV of the material. . 

, ',With the third method the joint is very 

side` of the joint, thus’forming a rigid rib. v 
With the fourth method the unsightly rib is eliminated, 

but A¿an yalmost equally unsightly strip of paper is pro 
vided, which is `not‘strong when under tension and Vis 
difficult to apply due tothe corrugated Iform of the 
materialfto be joined. 
f¿ îWith the fifth method the joint is satisfactory from 
anaesthetic point of view, but the joint is not resistant 
to ftensile'stress since the contact surface is reduced to 
the thickness of the material. Moreover this type of` joint 
`provides Iak surface which is broken by the corrugated 
‘nature of the material.` 
„,{The object of the Vpresent invention is to provide a‘hew 
>and improved ,type’of joint and’method of making the 
same which eliminates all the disadvantages of the other 
joints land methodspf forming the same while retaining 
the advantages of Astrength andv sightliness. g _ , j 

__ The joint'accord-ing to this invention is characterised 
,in that it is made by overlapping va longitudinal edge 
vof the corrugated material'which has been lpreviously 
cotto size onto the opposite edgefá'of the corrugated _ma 
terial which has been suitably flattened to remove the 
ridges from the material. Preferably'the ñattened sur 
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it is very unsightly as ̀ the stitching in order to have 
'strength has to take in aY couple of corrugations on each 
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face of the longitudinal edge of the material has been 
also folded and knurled. 
A joint of this type has the following advantages: 
(l) A large contact surface for the jointing. 
(2) Better adhesive effect for the adhesive solution 

due to flattening of the surfaces in contact. v 
(3) Continuity of the pattern formed by the corruga 

tions at the joint without alteration of the spacing or 
pitch of the corrugations. 

V(g4) Uniformity of thickness of the finished tube with 
out the formation of a rigid rib at the joint. 

(5.) Flexibility at the joint, that is, it -is able to adapt 
itself to the shape of the object »which -is being pro~ 
tected. Y ` > 

Tubes joined with this system or method (when a 
suitable adhesive is applied which may even be the eco 
nomical sodium silicate) are very resistant totensional 
forces imparted to them’during- use, such as when a 
glass bottle or tube is forced into the cardboard tube; 
further, they are completely satisfactory as far as the 
aesthetic point of view is concerned because of the uni 
formity of the thickness of the tube and the continuity 
of the corrugation pattern. ‘ 
The invention includes also a process for producing an 

improved joint. 
This invention-will be described in detail in connection 

with the attached drawings, in which: 
VFigure 1 isa schematic view in perspective of a cor 

rugated tube of pliable material which has been joined 
according to the invention. 

Figure 2 is aschematic view showing a rectangle of 
pliable corrugated paper .to be joined after flattening, 
folding and knurlingV of an edge. ' 

Figure 3 is an enlarged detail view of a ñat, knurled 
and folded edge as seen in cross section. 
t Figure 4v is a View showing schematically and in pfer-v 
spective" the means forming a part of an apparatus 
adapted 4‘to produce tubes with joined edges in accordance 
with the’invention. v - 
For the sake of simplicity, during this description, the 

material being joined >which may be single or double 
Vsided pliable corrugated material such as paper having 
a plurality of ridges and'furrows will be> referred to as 
corrugated material. ` 

\ >The joint, according to this invention (Fig. 1) com 
prises an edge 1 of a sheet of corrugated material a over 
lapped and gumme'd in position atl corrugations 3 to an 
opposite flattened edge 2. 
 The Width of the flat edge 2 determines the number 
'of corrugations 3 toV which it can adhere, and thus the 
greater or less strength of the joint. Y 

Moreover, extremity 4 of the edge 1 is gummed to side 
5 of ,the first_.existingy corrugation ofthe part of the flat 
edge 2, and thus, apart from increasing the strength of 
they joint, assures continuity of the pattern made by the 
corrugationsA and assists in giving a sightly lin-ish. 

Another characteristic of the joint consists in the fact _ 
that the flat edge 2 is also knurled (Fig. 2) to compen 
,sate for the tendency of the cardboard or paper forming 
theA corrugatedjrnaterial a to lengthen in width under the 
liattening.- action »and to counteract the tendency of the 
two lsheets of paper of which the corrugated material 
is `usually made to separate due to the loss of the cor- ‘ 
rugated form on the flattened part. _ 
vTo avoid separation of the two sheets composing' the 

corrugated material the extreme edge of the ñat section 
2 .'(Fig. 3) can beV bent over itself before the’knurling 
action >to form a fold 6 holding the two sheets together. 

In the 4process, for forming ‘tubes’ of corrugated ma 
terial, joined according `toîthis invention, the rectangle 
V“of„corrugatedrnaterialÍtFig. 2) is first subjected _tiranv 
operation, ' generally carried out by the machine which 
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effects the jointing. This operational step comprises 
flattening edge 2 along the width of some (generally 3) 
main corrugations 3. The fundamental purpose of this 
operation is to provide a sufficiently iiat surface which 
>allows good adhesion without appreciably increasing the 
thickness of the joint. . 

Later the extreme surface of the edge 2, generally the 
portion corresponding to the last corrugation 3, is bent 
over itself, forming the fold 6 (Fig. 3). This operation 
avoids separation of the two sheets making up the cor 
rugated material when the material used is of this type. 

Immediately after this latter operation the flattened 
edge 2 is knurled with any suitable knurling pattern 
7. The knurling pattern must be designed to keep the 
edge 2 fiat and of negligible thickness. The knurling 
pattern 7 `further functions to keep the two sheets of 
paper forming the corrugated material together, and 
to maintain correct length of the paper which would 
votherwise tend to lengthen to some length greater than 
that of the original sheet of corrugated material a. 

In a later operation, the flattened and knurled edge 
V"2. and the external edge ¿t of the opposite edge 1 are 
covered with' 4an adhesive coating.' 
During the next step of folding round the rectangle 

of corrugated material a, the edge 1 is brought over 
`the Íiattened and knurled edge 2 (Fig. 1). As evident 
from Fig. 1 of the drawing edge 4 of the material is 
yformed along one of the ridges of the corrugated ma 
terial. This edge is obtained by bisecting a ridge so as 
to form a plane surface which is later placed, as shown 
in Fig. l, »along the side 5 of the first ridge of 'the cor 
rugations on the flattened edge 2 side of the material. 

' ' With the help of suitable heating above and below the 
joint region a rapid adhesion is effected of the corruga 
tions 3 on the ñattened and knurled edge 2 and of the 
edge 4 on the side 5 of the corrugation 3. 

This results in a tube having a joint which is very 
resistant to tensional forces to which it could be sub 
jected during its use, for example, when the object to 
be protected (such as bottles, fluorescent tubes etc.) is 
¿forced into it. At the same time the tube formed by the 
practice of this invention is aesthetically satisfactory due 
to the uniformity of spaced _ridges and furrows of the 
corrugated material at the joint region. _ 
The apparatus for producing tubes with edges joined 

as described hereinabove and as illustrated in Fig. 4 
comprises upper and lower flattening plates 8 and 9, 
respectively, with the lower plate lowered with respect 
to its normal position to show the conformation of the 
flattening plate. A pair of knurling rollers 10 and 11 
follow in the path of operation where the flattened edge 
is knurled prior to entering the forming tube 12 which 
cooperates with inner supporting tube 13. The side 
of the knurled edge 3 which is glued to the edge 1 of 
the corrugated material o_r the edge 1 is provided with 
adhesive material in any convenient manner. 
While only one embodiment ofthe invention has been 

described, it will be obvious to those skilled in the v`art 
that many variations and modifications can be made with 
out departing from the scope of the invention. 

I claim: 
1. The method of joining edges of pliable and expansi 

ble corrugated material having ridges and furrows on both 
sides which comprises fiattening a plurality of ridges ex 
tending substantially parallel with and adjacentl to a first 
edge of said material, applying an adhesive coating to 
one. side of said first edge of said materal, overlapping 
asecond edge of said material having a corrugated border 
over said adhesive coated side of said first edge of said 
material, and disposing said *second edge of said ma 
.terial adjacent a plane surface of the first row of ridges 
on said first edge of said material to form a corrugated 
surface of equally spaced ridges and furrows. 

2. The method of joining the edges of a piece _of 
pliable 'and expansible corrugated material’havingplane 
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side surfaced ridges and furrows on both sides extending 
'longitudinally of said material which comprises Hatten 
ing a plurality of ridges extending substantially parallel 
rwith and adjacent to a first edge of said material, apply 
ing an adhesive coating to one side of said first edge of 
said material, forming a second edge of said material 
having a corrugated border along a plane surface of one 
side of a ridge of said material, applying an adhesive 
coating to the inside plane surface of said ridge, over 
lapping said second edge of said material over said ad 
hesive coated side of said first edge of said material, and 
disposingsaid plane surface of said ridge of said second 
edge of said material adjacent the plane surface of the 
first row of ridges on said first edge of said material to 
forma‘corrugated surface of equally spaced ridges and 
furrows. . 

3. The method of joining first and second longitudinal 
edges of atube formed from a piece of pliable and ex 
pansible corrugated material having plane side surfaced 
ridges and furrowsr on both sides extending substantially 
parallelV with said longitudinal edges of said material 
and wherein said second longitudinal edge is formed along 
ajcorner of a bisected ridge of said material which com 
prises flattening a plurality of ridges formed adjacent 
said first longitudinal edge of said material, applying 
an adhesive coating to one side >of the flattened surface 
of said first edge of said material and to the inside plane 
surface of the bisected ridge of said second edge of said 
material, overlapping said second edge of said material 
over said adhesive coated side of said first edge of said 
material,V disposing said plane surface of said bisected 
ridge of said second edge of said material 4adjacent the 
plane side surface of said iirst row of ridges on said 
first edge ofv said material to form an outer tubular cor 
rugated surface of equally spaced ridges and furrows, 
and applying heat and pressure to said first and second 
edges of said _material to dry the adhesive and secure 
said longitudinal edges of said tube together to form a 
pliable and expansible tube. , 

4. A joint for sealing the longitudinal edges of a tube 
formed from pliable and expansible corrugated material 
having plane side surfaced ridges and furrows on both 
sides extending longitudinally of said tube comprising a 
first longitudinal edge of said material forming a plane 
surface, a second longitudinal edge of said material over 
lapping said first edge of said material, said second edge 
of said material being disposed adjacent the first row of 
ridges on said first edge of said material to form a cor 
rugated surface of equally spaced ridges and furrows, and 
adhesive means provided on said plane surface of said 
first edge of saidmaterial to secure said longitudinal 

` >`edges of said tube together to lconstitute a pliable and ex 

55 

60 

65 

70 

75 

pansible tube. p 
5. A .joint'for sealing the longitudinal edges of a 

tube formed from pliable and expansible corrugated ma~ 
terial having plane side surfaced ridges and'furrows on 
both sides extending longitudinally of said tube compris 
ing a first longitudinal edge of said material forming a 
plane surface, a second longitudinal edge of said material 
formed along a plane surface of one side of a bisected 
ridge of said material„said second edge of said material 
arranged to overlap said first edge of said material with 
the plane surface of said bisected ridge o_f said material 
being `disposed adjacent the plane surface of the first 
row of ridges on said first edge of said material to form 
a corrugated surface of equally spaced ridges and fur 
rows, and adhesive means provided on said flattened sur 
face ofrsaid first edge of said material and on the inside 
surface of said bisected ridge ofüsaid second edge of 
said'm‘aterial to secure said longitudinal edges,` of said 
tubetogether to constitute ka pliable and expansible tube. 

, 6..A'joint for `sealing the longitudinal edges of a 
"tube'formed from pliable and expansible corrugated ma 
terial _having plane side surfaced ridges and furrows on 
.both sides exteudingvlongitudinally of said tube compris 
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ing a ñrst longitudinal edge of said .material forming 
a plane surface, the extremity of said firsty edge Vof said 

„material being turned on itself, a second> longitudinal4 
».edge of said material formed along a planesurface of 
one side of a bisected ridge of said material, said second 
edge of said material arranged to overlap said ñrst edge 
of said material with the plane surface of Ysaid bisected 
ridge of said material being disposed adjacent the 'plane 
surface of the first row, of ridges on said ñrst edge of 
said material to form a corrugated surface of equally 
spaced ridges and furrows, and adhesive means provided 
on said ñattened surfaceof said ñrst edge oflsaid ma 
terial and on the inside surface of said bisected ridge of 
said second edge of said material to secure said longi 
tudinal edges of said tube together to constitute a pliable 
and expansible tube. " 
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