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This invention relates generally stated to a
method and to means for making tubular insula-
tion and is particularly concerned with the pro-
duction of sleeving or tubing for electrical insu-

5 lating purposes.

The principles which I employ in realizing my
invention may be applied for making tubing of
various materials and for numerous different pur-
poses and, as will be shown presently, the inven-

10 tion may also be successfully used for providing
insulation of the so-called “push-back” type di-
rectly to electrical conductors in a simpler and
more efficient manner than was heretofore possi-
ble. T will presently describe and explain my in-

15 vention with reference to specific embodiments
but it will be understood from the foregoing re-
marks and from explanations which are to follow
that this is being done merely for the purpose of
facilitating the description and not in order to

20 demonstrate any particular inherent limitations.

The follewing remarks concerning the prior art
are made in order to furnish a basis for a better
‘understanding of my invention,

The tubing in which I am primarily interested

25 is used mostly in the electrical industry and is
known under various names such as—“sleeving”—
“varnished tubing”-—and is also sometimes re-
ferred to as-—"“spaghetti tubing”. It consists usu-
ally of fibrous material which is braided or woven

30 into tubular shape and varnished, impregnated or
otherwise treated with suitable insulating lacquer
or the like according to the purpose for which the
tubing is intended. It may be furnished cut to
size in any suitable and normal length, or stored

35 on drums and cut to size at the place where if is
ultimately put to use. - Tubing of this type is used
for insulating electrical conductors in a great
many apparatus assemblies, e. g., in the case of
transformers or radio sets and the like. It is

40 simply cut to the desired size and slipped and
pushed into place over the corresponding con-
ductor or conductors,

The manufacturing drawbacks arising in the
case of the customary braided and/or woven tub-

45 ing or sleeving of this type reside in the relatively
expensive machinery required for its production
and in the relatively small output that can be ac~
complished with existing methods. Among other
things, a core is required around which the ma-

50 terial is woven or braided and this core must be

manually removed from the finished tubing. It
may be mentioned at this point that certain ma-
chinery used at the present time for producing
tubing of about 0.059 inch inside diameter is
adapted to furnish per hour only approximately

et
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36 feet of tubing. These conditions are of course
reflected in the relatively high cost of the prod-
uct.

Other disadvantages of a character that be-
comes chiefly manifest in the use of the tubing
‘reside in the difficulties in the way of controlling
the flexibility and determining the dielectric
strength of the product. The flexibility is very
largely dependent upon the material used for
making the tubing and the type of substance em- 1¢
ployed for its impregnation. Inasmuch as both
factors in turn determine the dielectric strength,
it will be understood that particularly where elec-
trical conditions require high dielectric strength,
this can be obtained only at the expense of the 15
flexibility of the tubing. A further drawback that
may be noted in this connection resides in the
fact that tubing of standard or customary size can
be impregnated only on the outside; the applica-
tion of impregnating material such as lacquer or 20
varnish to the walls of the passage or inside of
the tubing is not feasible for obvious reasons.
Neither is it possible to furnish a braided or
woven tubing with even and smooth inside walls
which would permit its application on a wire with- 25
out any trouble. The very character of the manu-
facturing methods used for braiding or weaving
material into fubular shape results in a product
having rough and uneven inside walls which hand-
icap the work of slipping the tubing over the 30
wire. This drawback is particularly serious in the
case of mass production requiring mass assembly
of electrical apparatus such as radio sets and the
like where a great many conductors must be pro-
vided with insulating tubing or sleeving. The 35
case of providing the previously intimated “push-
back” type of insulation on electrical conductors
may also be briefly considered. The term—
“push-back”—denotes a type of insulation which
is applied on a conductor in such a manner that 4¢
it can be pushed back from the end of a piece of
wire without any difficulties, thus exposing the
wire for connection to its proper terminal or
point of attachment and eliminating the skinning
operations which would otherwise be necessary. 45
The insulation on such a wire is usually applied
by means of special braiding machines and the
inherent nature of the manufacturing process
usually involved renders a rather expensive prod-
uct. As I have stated previously, my invention is .50
also adapted to be used for producing this “push-
back” type of insulation in a simpler and less
expensive manner than was possible in the past.

Briefly stated, instead of braiding or weaving
the material to form the tubing or the insulation, &5
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‘rying out the process.

2

respectively, I pull suitable insulating material
such as cambric in tape form through one or
through a series of folding and forming dies or
gauges, whereby the tape material is progressively
folded and rotated from one or from both sides
of the tape to form the desired tubing or the in-
sulation on a wire. In the case of tubing, a
mandrel is used for determining the diameter of
the tube opening; in the case of insulating a con-
ductor, the conductor wire itself functions in the
manner of a mandrel. Binding material may be
applied and the material of the tubing may be
impregnated during the production process.
There are no rotating parts as such, but the fold-
ing and forming dies or gauges through which
the tape material is progressively pulled or ad-
vanced, cause rotation of the material intermedi-
ate of the first and the last die or gauge. The
seam in the resulting tubing extends substantial-
ly parallel to the axis of the tubing. Single or
multiple layer tubing and/or insulation can be
produced if desired. The production speed will
depend upon the tensile strength of the material
and can be controlled in the case of multiple layer
tubing or insulation by the number of layers into
which the tape material is rolled, folded or rotat-
ed. I am enabled by this process to increase the

speed of production many times as compared with

the customary methods. In certain instances I
am enabled to increase the speed one hundred
times. Whereas only about thirty-six feet of tub-
ing of a certain type and size could be produced
in one hour with old methods, I can produce
about thirty-six hundred feet of tubing of sub-
stantially the same type.

Some of the important cbjects and features of
my invention may be separately listed as follows:

One object is concerned with furnishing a new

method and novel means for producing tubing .

generally, and specifically insulating tubing of the
character mentioned above and to do this in a
simpler and more efficient manner than was pos-
sible in the past. )

Another object resides in eliminating during
the production process the core formerly used for
making tubing.

A further object is realized by the provision of
a process and means for producing tubing where-
in the flexibility and the dielectric strength of the
product can be deﬁnitely controlled and deter-
mined.

Another obJect has to do with the production
of tubing having smooth and even inside walls.

Still another object is realized by a tube form-
ing process and means whereby the speed of pro-
duction depends primarily and in most instances
fully on the tensile strength of the material.

. Other objects which will be brought out as the
description progresses refer to the elimination of
rotating parts at present required in tube produc-
ing machinery and also to various other features,
for example {o means for applying varnish or
suitable impregnating material in such a manner
that it will appear on the inside as well as on the
outside walls of the finished article, and means
for simplifying the application of adhesive sub-
stance during the production process. These and
other objects and features not specifically men-
tioned above will presently appear.

It will be clear from the foregoing that it is
also an object of my invention to furnish a novel
process for manufacturing tubing and the like
as well as new and improved machinery for car-
The product obtained by
my new process and machinery is also new inas-
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much as I furnish a tubing having smooth and
substantially even inside walls and inasmuch as
I am enabled to produce tubing which is var-
nished inside as well as outside. The fact that I
am also able to determine and to control the di-
electric strength as well as the flexibility of the
product may be listed as an additional advantage.

The invention is illustrated diagrammatically
in the accompanying drawings, in which:

Fig. 1 represents a schematic view of one em-
bodiment of the machine and its salient parts
illustrating the new method and its- application
in practice;

Fig. 2 is a diagrammatic view along the line
2—2 of Fig. 1, showing on a larger scale the first
forming or folding die or gauge and its function;

Figs. 3 and 4 are diagrammatic views along
lines 3—38 and 4—A4, respectively of Fig. 1, illus-
trating the successive forming or folding dies and
their functions;

Figs. 5 to 12, inclusive, are diagrammatic views
of successive forming or folding dies or gauges
and their functions according to another embodi-
ment of my invention.

Superfluous structural matter which follows
logically as a result of my teaching and which
can be understood by those skilled in the art with-
out any specific description is not being shown in
the drawings in order to simplify the explana-
tions and to facilitate understanding.

Referring now particularly to Figs. 14, inclu-
sive, numeral i{ indicates a suitable bench or
base having an elongated slot or channel {2 in

which may be mounted the forming or folding

dies such-as 13, {4 and 5. Each die may be
provided with a laterally extending flange such
as indicated at 16, (T and I8, respectively, and
with an extension such as 19, 28 and 21 project~
ing into the channel {2 on the bench, and each

.die may be secured in its proper place by suitable

means such-as the nuts 22, 23 and 24, respec-
tively, engaging the corresponding threaded studs
28, 26 and 27, each of which is a part of the cor~
responding dies 13, {4 or 15. It is thus possible to
place each die or gauge on the bench and to de-
termine ‘the distance- between the dies. Any
given gang or set of dies will shape and fold tape
material advanced or pulled therethrough in a
predetermined manner yet to be described. - The
type and. dimensions of the tape material which
is to be formed into tubing or into insulation, re-
spectively, will determine the proper distance be-
tween the dies which is most suitable for s speedy
operation. Figs. 1-4 illustrate the manner of
forming tubing, and the description furnished
below is therefore principally concerned with
this problem. :

The gauge or die designated by numeral i3 is
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provided with a mandrel 28 (shown in Fig. 1 in

dotted lines).: This mandrel may be secured in
die 13 at one end, as shown, e. g., by means of a
screw such as 29 and extends through the succes-
sive dies into or beyond the last die 15. It de-
fermines the inside diameter of the tubing 1o be
formed. The mandrel is removably mounted so
as to provide an adjustable unit wherein each
part may be easily removed and placed according

‘to the function intended for it so as to meet any

given requirement. A larger or a smaller man-
drel may be used in place of mandrel 28 if called
for, by fthe structure and nature of the tubing
which is to be produced.

The tape material may be. taken from a drum
30 suitably mounted at 31.: It may consist of any
desired material such.as treated.or untreated
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cambric or paper or the like. In the case of in-
sulating tubing, cambric will be ordinarily the
preferred material.

Let us now briefly examine the structure of
the various dies before explaining their individ-
ual function, keeping in mind that it is the pur-

pose of the apparatus to furnish means whereby

a suitable tape material can be advanced or pulled
successively and quickly through a series of dies,
in a straight line, and emerge in the form of a
tubing the same of which extends substantially
parallel with the axis of the tubing, and also
remembering that there should not be any ro-
tating parts for accomplishing this purpose.
However, if the tubing is to be produced from flat
tape material it will be apparent that either one
or both edges, or rather to say, sides of the tape
material must be rolled or rotated so as to fold
correctly toward the center and to form the
tubing. This rotation of the tape takes place
between the first and the final shaping die and
is determined and controlled by all of the dies.
Each die has its specific purpose, namely, the
purpose of progressively rolling the tape material
toward and around the mandre] (or, in the case
of producing insulation on a wire, toward and
around the wire).

As shown particularly in Fig. 2, the first die
or gauge 13 is provided with a folding channel
35 which forms substantially an inverted U. The
mandrel 28 extends from the die 13 in the direc-
tion of and through the successive dies as indi-
cated in Fig. 1. The second die or gauge 14, as
shown in Fig. 3, is provided with a guide skirt
36 adapted to guide the tape material circumfer-
entially. The forming channel 37 has a dif-
ferent form, that is, one leg of the U-shaped
channel, as shown in Fig. 3, has been eliminated
in the case of the second die 14 and coiled to-
ward the periphery of mandrel 28. The third
die 19, as illustrated in Fig. 4, also carries a guide
skirt 38 which is adapted to guide and to fold the
tape from both sides toward the forming channel
39 which is closed around the mandrel 28. Ex-

5 pressed in other words, the other left hand leg of

the U-shaped channel shown in Fig. 2 has been
coiled toward the center, that is, toward the pe-
riphery of mandrel 28.

Any suitable and necessary number of such
forming and folding dies may be arranged on the
bench {1 properly spaced from one another and
performing the tube shaping operations. These
are in detail as follows:

The tape material 40 is taken from the storage
drum 30 and the end is inserted into the U-shaped
channel 35 of die 13 and then progressively into
the channels 37 and 39 of dies {4 and 5 respec-
tively. The tape will then emerge from the die
15 in tubular form, as indicated at 4i. Both sides
of the tape are coiled around the mandrel 28
forming a tubing which is in this case composed
of two layers. Devices such as indicated in dot-
ted lines at 42 and 60, respectively, may be pro-
vided between the dies 13 and {4 and 14 and (5
in order to feed adhesive to the tape so as to glue
the folded layers in place. Either one or both
devices may be used. If desired, the last shaping
gauge or die 15 may be provided with a heating
device generally indicated at 45 in order to ac-
celerate the drying process. It is understood that
I have shown an electrical heating means com-
bined with the die (5§ merely for convenience of
description. It may be secuired separately and
independent of any die and any suitable heating
device may be employed.

3

The automatic operation can now begin by suit-
ably fastening the tubing end 41 to =z device
which exerts a substantially straight line pull in
the direction of the arrow shown at the right
end of Fig. 1. This device may be a drum such
as the drum 30, Fig. 1, supplied with means
for rotating it at the proper speed, and function-
ing as a takeup drum for the finished tubing.

The finished tubing which emerges progres-
sively and continuously from the die 15 may be
wound on a suitable storage drum. It will be
apparent that the dies fold the tape to assume the
shape indicated progressively in Figs. 2, 3 and 4
merely in response to a straight line pull. The
rotation of the edges of the tape toward the
mandrel 28, and, where multiple layers are de-
sired, around the mandrel, 28, takes place inter-
mediate of the dies. The speed of production,
that is, the speed with which the tape can be
pulled through the forming dies depends upon
the tensile strength of the tape material at the
point of emergence from the final forming die,
in the present case, die 15. The tensile strength
of the tubing having two layers is naturally ap-
proximately twice the tensile strength of the raw
material in tape form. Therefore, in this par-
ticular instance the speed of production can actu-
ally be increased beyond the speed determined
by the normal tensile strength of the material,
The tubing thus produced may be wound flat
on storage drums and can be used for sleeving
to insulate wires.

If it is desired to produce impregnated var-
nished tubing, this can be done by providing one
or more impregnating devices generally indicated
at 46 through which the finished tubing is drawn
in the process of continuous production. Again,
as in the former case, the varnished or impreg-
nated insulating tubing may be stored on suit-
able drums or cut to size and suitably packaged.
A suitable cutting device may be placed at the
right of the apparatus shown in Fig. 1 so as to
combine the cutting with the general production
process.

Certain cases may call for a tubing which is
varnished inside as well as outside.
can be produced by placing a suitable impregna-
tion feeding device 47 between the storage drum
30 and the first forming die 13 and drawing the
tape material through it. An outwardly flaring
curved guide skirt 48 may extend from the die
13 as shown in Fig. 1 so as to facilitate the initial
insertion of the tape and its feeding into the
channel 35 of die 13.

The devices for supplying adhesive and in.
pregnating media, varnish, etc. form ss such no
part of the invention. Any suitable device may
be employed in each instance. The same is gen-
erally true of the heating device 45. If cccasion
demands, these means may also be placed differ-
ently than I have shown. It is understood, of
course, that the use of these devices in combina~
tion with the different features and objects of my
invention includes novel forms, products and

novel results and wherever this is the case, such
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ing.

The invention thus far described may he
briefly summed up by stating that it consists
in a process and means for producing tubing
comprising the requisite devices adapted to per-
form the steps of first folding or pre-shaping
beth edges of a tape material into a generally U-
shaped form, then folding or rolling one leg of
the resulting structure peripherally on a station-
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ary mandrel and then folding or rolling the other
leg of the pre-shaped structure against or
around the mandrel to form the tubing, the pre-
shaping and subsequent rolling and- folding of
the tape being accomplished by separate station-
ary dies or gauges which are adjustably arranged
on a suitable foundation or base and through
which the mandrel extends, and the feeding of
the tape material though the dies being accom-
plished by automatically pulling or advancing
the resulting tubing in a straight line, thus con-
tinuously feeding tape material from the other
end of the device into the dies, together with
means for applying adhesive or suitable impreg-
nating or protecting media to the tape or to
the resulting tubing, and means for applying
heat at any desired point of the production proc-
ess: for accelerating the drying and solidifying of
fluid media applied.

Some of the advantages resulting from my in-
vention are listed as follows: The choice of ma-
terial in web form, e. g., suitable cambric and the
like permits determining the flexibilify of the
tubing and its dielectric strength due to the uni-
formity of the material that can be achieved and
due to the continuity of treatment that is applied.
The production is speedier than in any process
now known. There is no need for using a core in
producing the tubing and the labor for removing
the core from the finished product is therefore
eliminated. 'The machine and its parts are ex-
tremely simple. Any suitable material may bhe
employed for making the tubing. The process
is not strictly limited to the production of insu-
lating tubing. The ease with which adhesive or
liquid or semi-liquid impregnating or insulating
media can be applied at any point of the pro-
duction process tends to enhance the utility of
the invention considerably.

The above described methed may be modified
by employing a series of folding and forming de-
vices or dies constructed so as to roil the tape
material frcm one side progressively around a
mandrel in order to produce a multipie layer tub-
ing. The different successive steps in such mod-
ified -application of the invention are illustratsd
in Figs. 5 to 12, inclusive, showing transverse
diagrammatic views of the requisite dies or stc-
cessive folding steps.

In Fig. 5 numeral 58 designates a die in which
is disposed a channel for taking the tape ma-
terial 5{. It will be observed that only the
upper  edge of the tape material is at this in-
stant connected with a suitable mandrel (not
shown) whereas the remainder of the tape ex-
tends straight downwardly. In Fig. 6 the down-~
wardly extending end 52 of the tape 8f has been
rotated slightly to the right. This operation
may be performed by a separate die 53. In Fig.
7 a die 54 is provided with & channel forcing the
edge -52 of the tape 5f in an upward direction
as shown. In Fig. 8 the die 55 is provided with
a channel forcing the edge 52 of the tape still
further around the mandrel and almost complet-
ing the first layer of the tape around the same.
In Fig. 9 the tape is shown advanced through an
additional die 58 continuing the rotation of the
side 52 of the tape 51 to coil the tape a second
time around the mandrel. Fig. 10 shows the die
57 and a further step according to which the side
52 of the tape 5! is coiled around the mandrel.
The second layer is almost completed in this fig-
ure. In PFig. 11 the forming die 58 is provided with
a progressively curved channel as shown o as
to force the side 52 of the tape material 51 to
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form the third layer of the tube structure; and
Fig. 12 shows the final step which is accomplished
in the last forming die 59. The edge 52 of the
tape 51 is coiled completely around the mandrel
and the multiple layer tubing is finished. At any
point intermediate of these steps of the process,

“adhesive or impregnating or insulating material

may be applied to the tape or to the tubing as
previously described. .

Either the first or the second described method
of successively rolling or rotating first one side
and then the other side of a tape material over
a suitable mandrel (Figs. 1-4) or of progressively
rolling and folding only one side of the tape ma-
terial over a mandrel to form a multiple layer
tubing (Figs. 5-12) may be employed for insu-
lating electrical conductors to form the previ-
ously mentioned push-back type of insulation.
It is merely necessary to eliminate the mandrel
28 shown in Fig, 1 and to feed or advance the
conductor into and through the shaping and
folding dies simultaneously with the tape mate-
rial, a- straight line pull being applied to both.
The tape will then be rotated and rolled or foided
around the wire and the insulated wire will
emerge from the final die instead of tubing.
Impregnation and the like may also be applied
if desired or necessary. Adhesive may be em-
ployed at any step in the process as previously
deseribed.

Changes may be devised in order to meet any
given condition, but it is expressly understood
that all such changes are to be considered within
the scope of my invention which meet the terms
of the appended claims.

I claim: .

1. A device for producing tubing and particu-
larly insulating tubing comprising, a support, a
plurality of stationary forming dies adjustably
secured on said support in a straight row and in
predetermined spaced relation to each other, a
mandrel extending from said first die through
the successive dies into the last die in said row,
means for supporting a supply of tape material
at one end of said row of dies, said tape material
extending through said dies, means at the other
end of said row of dies for continuously moving
said material through said stationary dies where-
by said material is circumferentially rolied
around said mandrel to form said tubing, and
means for applying adhesive to said material
during the folding thereof, said stationary dies
being arranged to roll only one side of said con-
tinuously moving tape material  progressively
around said mandrel to form said tubing.

2. A device for producing tubing and particu-
larly ‘insulating tubing comprising, a support,
a plurality of stationary forming dies adjustabiy
secured on said support in a straight row and
in predetermined spaced relation to each- other,
a mandrel extending from said first die through
the successive dies into the last die in said row,
means for supporting a supply of tape material
at one end of said row of dies, said tape mate-
rial extending through said dies, means: at the
other end of said row of dies for continuously
moving said material through said stationary
dies whereby said material is circumferentially
rolled around sazid mandrel to form said tubing,
and means for applying adhesive to said mate-
rial during the folding thereof, said stationary
dies being arranged to roll both sides of said
centinuously moving tape material progressively
around said mandrel to form said tubing.

3. A device for producing tubing and particu-
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larly insulating tubing comprising, a support, a
plurality of stationary forming dies adjustably
secured on said support in a straight row and
in predetermined spaced relation to each other,
a mandrel extending from said first die through
the successive dies into the last die in said row,
means for supporting a supply of tape material
at one end of said row of dies, said tape material
extending through said dies, means at the other

end of said row of dies for continuously moving
said materia] through said stationary dies where-
by said material is circumferentially rolled
around said mandrel to form said tubing, means
for applying adhesive to said material during the
rolling thereof, and means disposed posteriorly
of the last die in said row for continuously
impregnating said tubing.
HANS D. ISENBERG.




