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My invention relates to an improved form
of foundation ribbon er strip and the method
of making the same, and it has particular re-
) lation to the provision of such a strip or rib-

5 bon which can be used in making electrical
conduits, artificial cane furniture, and the
like.

I will hereinafter describe an improved
conduit in which my novel ribbon is employed
in order to illustrate one method of using said
ribbon, but it is to be understood that other
. uses of the same contemplate its employment
as artificial cane in furniture, and the like.
Conduits of the type hereinafter described
usually comprise a helically disposed semi-
flexible ribbon or strip of material. Inter-
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woven with this strip, in some forms, are -

fibrous, flexible members, which give longi-
- tudinal strength to the conduit and prevent

disrupted: In the past the ribbon or strip
member has been formed.of paper or analo-
gous material and has been utilized in a num-
ber of different ways.. Thick paper or card-
25
has been an uneconomical practice because, in
order to obtain the requisite strength in the
thick and narrow strips of parer, it was neces-
sary to use a specially made paper. Obvi-
ously, the employment of a special paper strip
greatly increased the cost of production.
Another form-of strip comprised a round
twisted member of paper. Here again it was
difficult to obtain a uniform strength unless
the member became so large as to make the
wall of the conduit too. thick. Again, in an
attempt to eventuate a suitable foundation
member such a round twisted strip has been
flattensd. However, this latter strip also has
disadvantages from a production or commer-
cial standpoint. Among the chief of these is
that the flattening of the strip tends to weaken
it. Moreover, when such a twisted, flattened
strip is used as the foundation upon which the
45 body of the conduit is woven, stresses are set
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the helical member from being pulled out or -

board hasbeen cut into narrow strips, but this .

up by the weaving which cause the aforesaid
twisted paper to tend to resume its original
normal cross-section, which -is more or less
circular. This resultsin a very unsatisfactory
condition, particularly in a thin-walled con- g
duit. The manner in which my invention
overcomes this difficulty will be more clearly
understood upon reading the hereinafter de-
seription,

It is my purpose to utilize a novel form of 55
ribbon or strip in connection with conduits of
this character, said strip being composed of -

longitudinally folded material, and for pur-

poses of illustration, I shall hereafter refer to-
such material as paper. It should be under- go
stood, however, that T do not intend to-limit
myself to paper, since other material having
analogous characteristics may be used.

When 2 helically interior member is formed
of a strip or folded paper, in contradistine- o5
tion to a single flat strip or a twisted paper
strip, several advantages result. -Of course, a.
flat strip does not always have the requisite
strength necessary in a member of this kind.
Again, as above indicated, a ribbon composed 70
of twisted paper, which must of course be flat-
tened in order to function as a central founda-
tion, tends to resume its original substantially
circular or oval cross-section, as soon as the
fibrous, cotton material, which is interwoven . 75
in the conduit, is pulled taut: When my im-
proved folded strip is used, however, it is pos-
sible to make a much thinner folded tube,and -
much less material is used when thin paper is
folded to eventuate by ribbon. : '

Not only, therefore, is a thinner-walled
and better conduit obtainéd when my strip is
used, but an appreciable reduction in expense
is obtained. In this connection ordinary
stock paper may be used. such for instance, 85
as craft wrapping, bag, - any of the com-
mon wrapping papers which are sold in
rolls. 1t should also be pointed out that the
paper used in a twisted ribbon must be of a
special twistable type of paper which is much 90
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softer than common wrapping paper, and
has, therefore, the disadvantages inherent in
such paper.

A Tore uniform production is obtained
from the use of folded paper than by first
twisting and thereafter flattening, and in
fact my improved strip resembles cane in
density and as before indicated, is used as
artificial cane or the like in connection with
furniture. In this regard I believe my im-
provement comprehends a legitimate sub-

combination when used in this latter respect,

and I have hereafter directed claims thereto.

Again, as I hereinafter point out, I fold
my strip in a particular manner which -ad-
mits of the use of adhesive on the paper in
an improved fashion. If it is attempted to
fold paper in the ordinary way, as by mak-

ing a roll of it, extending longitudinally,

the dies inevitably become covered with the
adhesive with the resultant appreciable de-
crease in the speed of manufacture, as well
as in the increased difficulty of cleaning the
dies. As I hereafter point out, the adhesive
need only be placed on one side of my strip
during its manufacture, and this on the
upper side, whereby certain advantages are
eventuated. I will describe in detail the

- aforesaid advantages when describing the
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" ing the various steps in the
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processes which I employ in making my im-
proved ribbon. .

I further contemplate the insertion of re-
inforcing elements such as cotton, jute
string, silk, or linen, wire, etc., between the
folds of my ribbon Wherei)y greater perma-
nent strength is imparted to the strip and,
therefore, additionally contributes to 1ts ad-
vantageous use in connection with flexible
conduits. This is particularly true when the
latter is used in a damp place, or where
moisture is present in the air, since the heli-

cal member then holds better, particularly

in a single-walled tubing.

For a better understanding of my im-
proved conduit ribbon and the process of
making it, reference may be had to the ac-
companying drawing in which: o

Figure 1 is a view, partially in section, of
a conduit embodying my invention, the pro-
portions being somewhat exaggerated to
more clearly illustrate the same;

Figure 2 is an enlarged cross-sectional
view of the end of my strip;

Figs. 8, 3+, 3", 3%, 34, 3¢ and 3 are diagram-
matic elevational sectional views illustrat-

process whereby
my improved strip is made; — : :

Figs. 4, 4%, 4%, 45, 49, 4° and 4* are like dia-
grammatic views illustrating the steps in the
process of forming my strip when reinforc-
mg element is inserted between the folds
thereof; ’ '

. Figs. 5, 5%, BP, 5e, 5, 5° and 5! inclusive are
likewise diagrammatic views illustrating the
process of making my improved strip
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the reinforcing element is inserted between
the folds in a different manner from that
outlined in Figs. 4 to 4! inclusive; and

Fig. 6 is an illustration of an improved
form of my strip.

On all of the above figures the thickness
of the strip is of necessity exaggerated in
order to illustrate the method of folding.

T will first, for the purpose of convenience,
describe the manner in which I form my im-
proved strip, since this description will also
convey to those skilled in the art the form
of the finished article of manufacture.

70
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Referring, therefore, first to Figs. 3 to 3t

inclusive, the end of a flat strip of material
10 is shown in elevation. This strip may
be fed through a machine having dies there-
in to cause the various folds hereinafter de-
scribed, said machine also containing scor-
ing wheels to score said strip at the desired
points. '

However, I am not claiming the machine
for.making the strip or conduit in this appli-
catioh, such subject-matter being reserved
for inclusion in a copending application. In
the present application it'ig my intention to
cover ‘the article and process of making the
same. : : ’

I may apply adhesive, and preferably do,
at the point in my process illustrated in Fig.
3, or may do so at the next step, as illus-
trated in Fig. 3% i .

The next step in my process consists in
running a scoring wheel, or other scoring in-

‘strument, relatively to the longitudinal di-

mension of the strip and on an off-center line
of the latter so that when said strip is fold-
ed over onto itself to eventuate a two-ply
folded portion, as shown in Fig. 3% a free
margin 11 will be left outside of the two
plies 12 and 13 of the folded portion.

The strip in the condition shown in Fig.
3b is next progressed relatively to another
scoring instrument which scores the two-ply
folded portion at substantially the middle
thereof, as at 14 in Fig. 3°.

The strip next passes through a die which
folds the two-ply portion over onto itself,
as shown in Fig. 3¢ whereby the ribbon, in
cross-section at this stage of the process,
presents a four-ply portion, in which the
two central plies have their junction very
close to the junction between the two outer
plies, as shown in Fig. 32

The free margin 11 is also as shown in
this latter figure. The next die, or other
analogous operating element whereby my
process is practiced, folds said margin over
onto the four-ply portion and, since adhesive
was initially applied to the inside portion
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of said margin, it having been folded over as

shown in Fig. 34, secures all of the folds
together. : v

Finally the ribbon. in the form shown in
Fig. 8° passes through pressure rolls, or anal-
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ogous instrumentalities, which more firmly

“compress said flat ribbon and give it the final

thin folded form shown in Fig. 8¢,
The ribbon in the form of Fig. 8¢ is then

; arranged in a helical manner and fibrous

clements are interwoven therewith, as shown

in' Fig. 1, whereby an electric conduit hav--

ing the advantages hereinbefore outlined is
eventuated. -

As before indicated, I may insert reinforc-
ing elements between the folds of my paper
ribbon and the process whereby this is ac-
complished is outlined in Figs. 4 to 4%, in-
clustve. : L

Referring to Fig. 4, the flat strip is again
covered with adhesive and is scored at 107
as before. A reinforcing element 15 com-
prising one or more strips or strings of the

material heretofore indicated. is then laid

on the upper surface of the strip at the point
shown, or to the left of the scoring 10%,
relative directions, of course, being used for
illustrative purposes only. The various steps
outlined in connection with the non-rein-
forced ribbon are then proceeded with,
whereby a ribbon having a cross-section
as shown in Fig. 4f is eventuated, which rib-
bon may be used as above indicated with dis-
tinct advantage in a single wall conduit. or
where there is a moisture present which
might tend to affect the ribbon where paper
alone is employed. I

In Figs. 5 to 5% inclusive, I have illustrated

~ what may at times be a preferred process
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of inserting the reinforcing element. In this
latter process, the said reinforcing element
is arranged between the two central plies of
the folded paper and is, moreover, firmly
fixed therein by reason of said disposition.
Referring to Figs. 5 to 5¢ inclusive, the
first three ‘steps of the process are substan-
tially the same as when a non-reinforced rib-
bon is formed. However, as shown in Fig.
5¢, the reinforcing elements are laid upon
the two-ply portion and to the left of the
scoring mark on said portion. When, there-
fore, the two-ply portion is turned over upon

itself as shown in Fig. 54, the reinforcing

elements are between the two central plies.
My process additionally contemplates the
application of adhesive to the reinforcing el-
ements as they are laid onto the strip. Be-
cause. of this fact, adhesive is carried in be-
tween the central plies of the folded ribbon
whereby said plies are secured firmly togeth-
eér, as well as to the reinforcing element, as
shown in Fig. 5% o -
It will, therefore, be apparent, remem-
bering that adhesive was originally applied
to the top surface of the strip before any

“folding, that all of the plies are cemented to

each other and to the reinforcing element, a
result, which so faras I am aware, is impos-
sible of attainment unless the strip is folded

5 as contemplated by my invention, since other-
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wise it would be neceséary to 5pp1y adhesive
to both sides of the strip, whereby the dies

- and other portions of the machine would be-

come sticky and the speed of operation would
be materially slowed up. This latter ribbon

may of course be also employed in a conduit -

as indicated; and when so employed eventu-
ates a conduit of decidedly improved char-

acteristics as regards strength, decreased use

of material, and low cost.

In Fig. 6 I have shown a reinforcing ele-
ment wrapped with a helically disposed serv-
ing of paper to eventuate a strip which is
quite useful especially as an artificial cane
in the manufacture of furniture or the like.

While I have described a plurality of em-
bodiments of my invention, it is apparent that
many modifications therein may occur to
those skilled in the art, and I desire that the
same be limited only by the scope of the prior
art and by the appended claims.

" Having described ‘my invention what I

claim as new and desire to secure by Letters
Patent of the United States is:

1. As a new article of manufacture, a

ribbon composed of a strip of flexible mate-
rial, said strip being folded longitudinally
of the length thereof partly upon itself twice
in the same direction to form a folded ribbon

_comprising four plies, and the remaining por-
-tion being folded over on top of said four

plies to secure the folds together and even-
tuate a five ply ribbon. . o

2. As a new article of manufacture, a rib-
bon composed of a strip of flexible material,
said strip being folded partly.upon itself
twice longitudinally of the length thereof, a
securing portion being left during said fold-
ing with which the folds of said ribbon are se-
cured together.

3. As a new article of manufacture, a mul-
tiple-ply ribbon composed of a strip of paper
folded longitudinally of its length and hav-

ing a reinforcement consisting of a continu-

ous fibrous material contained between two
of the inner plies of said folded paper strips.

4. As a new article of manufacture, a mul-
tiple-ply ribbon composed of a strip of paper
folded longitudinally of its length to eventu-
ate five plies, and-a flexible reinforcement
member inserted centrally of the plies of said
ribbon. '

5, The method of forming a multiple-ply

flexible ribbon which comprises twice folding

a strip of material in a direction longitudinal-
ly of itself at a point to one side of the cen-
ter line of said strip, thereby leaving a free
margin, and thereafter folding said margin

-over on top of said folded portion to secure

the folds together.

6. The method of forming a multiple-ply
flexible strip which comprises folding a strip
of ‘material in a direction longitudinally of
itself, at a point to one side of the center line
of said strip, thereby leaving a free margin,
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then again folding said first folded portion on
substantially the center line of said first fold-
ed portion, to eventuate a four-ply ribbon,
and thereafter securing said margin over
the top of said plies. .

7. ’IPhe method of forming a multiple-ply
flexible ribbon which comprises longitudinal-
ly scoring a strip of material of an off-center
line of said strip, folding said strip upon it-
self on said scoring thereby leaving a mar-
gin, scoring said two-ply portion of said strip
at substantially the center line thereof, fold-
ing said two-ply portion upon itself at said
last scoring to eventuate a four-ply portion,
and turning said margin up and over said
multiple-ply portion to secure the folds there-
of together. :

8. The method of forming a multiple-ply
flexible strip which comprises applying an
adhesive to one surface of a strip of material,
longitudinally scoring said strip on an off-
center line of said strip, folding said strip

~ upon itself on said scoring thereby leaving a
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margin, scoring said two-ply portion of said
strip at substantially the center line there-
of, folding said two-ply portion upon itself
at said last scoring to eventuate a four-ply

portion, and turning said margin up and over,

said multiple-ply portion to secure the folds
thereof together. "

9. The method of forming a multiple-ply
flexible ribbon which comprises laying out a
strip of material, folding said strip upon it-
self at an off-center longitudinal Ene, turn-
ing up a margin over said folded portion to
secure the whole together, and incorporating
a reinforcing element within said folded rib-

n.

10. The method of forming a multiple-ply
semi-flexible ribbon which comprises fold-
ing a strip of material upon itself at an off-
center longitudinal line, a reinforcing ele-
ment to which adhesive has been applied be-
ing incorporated in said ribbon, the adhe-
sive being carried between the folds of said
material by said folding to promote the ad-
herence thereof, and turning up a margin
over said folded portion to secure the whole
together, said. reinforcing element being
thereby contained within said folded ribbon.

11. The method of forming a multiple-ply
flexible strip which comprises folding a strip
of material longitudinally upon itself along
an off-center line to eventuate a two-ply por-
tion and a free margin, laying a reinforcing
element upon said two-ply portion, folding
the latter upon substantially a longitudinal
center line thereof, whereby a four-ply por-
tion having the reinforcing element between
the two central plies is formed, and there-
after turning said margin over onto said
folded portion.

192. The method of forming a multiple-ply
flexible strip which comprises applying adhe-
sive to a strip of material, folding a strip of

1,777,730

material longitudinally of an off-center line
upon itself to eventuate a two-ply portion
and a free margin, laying a reinforcing ele-
ment to which adhesive has been applied
upon said two-ply portion, folding the latter
upon substantially a longitudinal center line
thereof whereby a four-ply portion having
the reinforcing element secured between the
two central plies is formed, the latter being
secured together and to the said element by
the adhesive carried by the latter, and there-
after turning said margin over onto said
folded portion.

18. As an article of manufacture, a ribbon
composed of a strip of flexible material double
folded longitudinally along one side forming
a four ply lamination, and having the other

‘side folded over the top of said four plies and

forming a fifth ply.

14. As an article of manufacture, a ribbon
composed of a strip of flexible material folded
and refolded longitudinally along one side
forming a four ply lamination, and having
the other side folded upon and secured to the
top ply of said lamination.

15. As an article of manufacture, a lami-
nated ribbon composed of a strip of flexible
material having a portion of its width folded
upon itself and having said folded portion
refolded upon itself one or more times, and
having the other portion of its width folded
over upon the top ply of said folded portion.

16. As an article of manufacture, a ribbon
comprising a strip of flexible material hav-
ing a portion of its width doubled and re-
doubled upon itself forming a four ply lami-
nation, and having the other portion of its
width folded over upon the top ply of said
lamination, and a reinforcing member of
greater tensile strength than said material
disposed longitudinally between some of said

lies.
P 17. As an article of manufacture, a ribbon
comprising a strip of flexible material hav-
ing a portion of )
doubled upon itself forming a four ply lami-
nation, and having the other portion of its

width folded over upon the top ply of said

lamination, and reinforcing members of
greater tensile strength than said material
disposed longitudinally between some of said

lies. ’ '
P 18. As an article of manufacture, a lami-
nated ribbon comprising a strip of flexible
material having a portion of its width folded
upon itself and having said folded portion re-
folded upon itself one or more times, and
having the other portion of said width folded
over upon the top ply of said folded por-
tion, and continuous reinforcing means of
greater tensile strength than said material
disposed longitudinally between some of said
laminations. -

19. The method of forming a laminated
ribbon which consists in folding a portion of

its width doubled and re- 3
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the width of a strip of flexible material, and
refolding the folded portion inwardly upon
itself one or more times, and folding the other
portion of the width over upon the top ply
of the folded portion. C

20. The method of forming a laminated
ribbon which. consists in folding a portion of
the width of a strip of flexible material, and
refolding the folded portion inwardly upon
itself one or more times, and folding the other
portion of the width over upon and securing
the same to the top ply of the folded portion.

In witness whereof, I have hereunto sub-

seribed my name. .
: HARRY G. OSBURN.
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