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9 Claims. 

This invention relates to electrical insulating 
materials, more particularly to insulation for 
electrical conductors, and to methods for pro 
ducing such insulation. 

5 An object of the invention is the provision of 
'a compact and inexpensive insulation having 
high dielectric values and resistance to mechan 
ical abrasion for use as a covering for electrical 
conductors. 

10 The invention is especially adapted to the pro 
duction of tubing of the type employed on Wire 
splices and the like, where substantial insulation 
and mechanical protection are required and the 
space available for a covering on the Splice is 

15 limited. In one embodiment of the invention 
an improved tubing is produced for such uses 
by wrapping a cellulose acetate ribbon Spirally 
on a mandrel with the edges of the ribbon Over 
lapping, serving cotton strand over the ribbon, 

20 applying a composition to consolidate the strand 
and ribbon into a composite body and coalesce 
the overlapping edges of the cellulose acetate, 
and finally withdrawing the mandrel from the 
composite body to form the tubing. 

25 Following is a more detailed description of the 
invention taken in conjunction with the append 
ed drawing, in which 

Fig. 1 is an elevation showing the process in 
which tubing is formed in accordance With One 

30 embodiment of the invention; 
Fig. 2 is an enlarged Sectional view of Fig. 1 

taken on the line 2-2 to show details of the tub 
ing structure at One stage of the process; 

Fig. 3 is another enlarged sectional view of 
35 Fig. 1 taken on the line 3-3 to show the con 

pleted tubing, and 
Fig. 4 is an enlarged sectional view of Fig. 1 

taken on the line 4-4 to show another Section 
of the completed tubing. 

40. As shown in Fig. 1, the tubing is formed con 
veniently on a mandrel O having the approxi 
mate size and configuration desired for the inner 
contour of the tubing. First, cellulose acetate, 
or other cellulose derivative having the desired 

45 properties, in the form of a ribbon for strip is 
wrapped spirally on the mandrel with the adja 
cent edges of the strip Overlapping slightly, as 
shown at 2. The width of the strip is selected 
to facilitate its Smooth application on the man 

50 drel and the degree of overlap is controlled to 
insure the edges of the strip being contiguous 
throughout the tube. The thickness of the strip 
depends largely upon the electrical requirements 
that the tubing Will meet in Service. It is de 

55 sirable to use thin material for economy in cost 

(C. 54-2.6) 

and in tube dimensions. For many fields of ap 
plication .002' thick cellulose acetate strip is 
satisfactory, due to the high unit dielectric values 
of this material. 
A serving of cotton or other textile strand 3 5 

is applied over the cellulose acetate ribbon. Cot 
ton is preferred because of its relative cheapness 
and generally satisfactory properties but in some 
cases, where a particularly thin tube wall is de 
manded, silk strand may be used. The cotton l0 
or silk is applied in a plurality of parallel strands 
and in any manner known and used in the Wire 
insulating art so as to provide a fairly continu 
ous layer of textile on the spiralled ribbon. 
In the next process step, a composition 4 is 15 

applied to the assembled cellulose acetate and 
cotton layers to bond them into a flexible unitary 
body. The composition contributes insulating 
properties and also imparts mechanical strength 
and abrasion resistance to the structure. Par- 20 
ticularly good results are obtained with a com 
position of the following ingredients, although 
Some modifications of the listed proportions or 
materials can be made to provide equivalent 
properties. 25 

Parts by weight 
Cellulose acetate------------------------- 100 
Tricresyl phosphate----------------------- 40 
Diphenyl phosphate---------------------- 35 
Dimethyl pthalate------------------------ 40 30 
Ethyl lactate----------------------------- O 
Acetone-------------------------- AS required 
The composition is applied in liquid form by 

any conventional method such as brushing or 35 
conducting the assembled strip and strand 
through the liquid. The above ingredients are 
mixed with the necessary amount of acetone or 
other solvent to the proper consistency to insure 
adequate penetration of the Composition and 40 
also to coalesce the contiguous edges of the cel 
lulose acetate strip. After the composition is 
applied, it sets rapidly by evaporation of the 
solvent, particularly under heat. As the com 
position consolidates, it bonds and tightly com- 45 
pacts the structure elements and after the struc 
ture is consolidated, it is removed from the man 
drel and cut into desired lengths. 
The completed tube 5 has a continuous inner 

wall of cellulose acetate with high insulating 50 
values and the cotton imbedded in the composi 
tion provides a tough, durable, abrasion resist 
ant Outer surface. Due to the properties of the 
composition and the arrangement of the struc 
ture elements, the tube is then Walled and flex- 55 
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2 
ible. The inner surface of the tube is smooth 
and uninterrupted due to coalescence of the 
joints in the cellulose acetate strip under pres 
sure between the mandrel and the tightly applied 
Cotton Serving. The smooth inner surface, aided 
by the flexibility of the tube, facilitates its as 
sembly over wire splices and the properties of the 
tube insure adequate electrical mechanical pro 
tection of the conductors. 

the tubing can be made rapidly and economi 
cally in continuous lengths on conventional wire 
insulating or serving machines of the type used 
generally to apply strip or strand material on 
an advancing wire. The Wire Serves as a man 
drel and the cellulose acetate strip and cotton 
strand are applied on the Wire in order, impreg 
nated with the composition, and dried by heat 
ing before it leaves the machine. The covered 
Wire is then cut to short lengths and the Wire 
is withdrawn readily from the short sections to 
provide the tubing. When a machine of this 
type is employed, the cellulose acetate ribbon 
can be coalesced before the cotton Strand is ap 
plied by means of a wiper mounted in the ma 
chine and Saturated With a solvent for the cellu 
lose acetate. 

It will be apparent that modifications of the 
construction and methods described herein are 
feasible, and it is to be understood that the 
invention is limited only by the Scope of the 
appended claims. 
Wh2, is claiined is: 
1. A raethod of making insulating tubing com 

prising the steps of wrapping a strip of cellulose 
derivative spirally on a mandrel With the edges 
of the strip overlapping, applying a serving of 
Strand material over the cellulose derivative, ap 
plying a cognposition comprising a Solvent for 
the cellulose derivative to bond the strands to 
the cellulose derivative to form a composite body 
and to coalesce the overlapping edges of the 
cellulose derivative under pressure Supplied by 
the Straind, and removing the composite body 
from the maindre in the form of tubing. 

2. A method of making insulating tubing com 
prising the steps of Wrapping a strip of cellulose 
acetate spirally on a mandrel with the adjacent 
edges of the strip overlapping, applying a Serv 
ing of textile strand material over the cellulose 
acetate strip, applying a composition comprising 
a solvent for the cellulose acetate to the strands 
and cellulose acetate to bond the strands to 
gether and to the cellulose acetate to form a com 
posite body and to coalesce the overlapping edges 
of the cellulose acetate under pressure supplied 
by the strand, and removing the composite body 
from the maindrel in the form of tubing. 

3. A method of making insulating tubing com 
prising the steps of Wrapping a strip of cellulose 
acetate Spirally on a mandrel with the adjacent 
edges of the strip in contact, applying a serving 
of textile strand material over the cellulose 
acetate strip, applying to the strand and cellulose 
acetate a composition comprising cellulose ac 
etate, tricresyl phosphate, diphenyl phosphate, 
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dimethyl phthalate, ethyl lactate and a solvent, 
and removing the composite body from the man 
drel in the form of tubing. 

4. A method of making tubing for use in in 
Sulating wire Splices and the like comprising the 
Steps of Wrapping a strip of cellulose acetate 
Spirally on a mandrel with the edges of the strip 
overlapping, applying a serving of cotton strand 
OVer the cellulose acetate Strip, applying a com 
position comprising cellulose acetate, tricresyl 
phosphate, diphenyl phosphate, dimethyl phthal 
ate, ethyl lactate and a solvent to bond the cot 
ton Strands together and to the cellulose acetate 
to form a composite body and to coalesce the 
overlapping edges of the cellulose acetate, and 
renoving the composite body from the mandrel 
in the form of tubing. 

5. A method of making tubing for use in in 
Sulating Wire Splices and the like, comprising the 
steps of Wrapping a strip of cellulose acetate 
Spirally on a mandrel with the edges of the strip 
Overlapping, applying a serving of cotton strand 
Over the cellulose acetate strip, applying a com 
position comprising 100 parts cellulose acetate, 
40 parts tricresyl phosphate, 35 parts diphenyl 
phosphate, 40 parts dimethyl phthalate, 10 parts 
ethyl lactate and a solvent for cellulose acetate 
to bond the cotton fibres together and to the 
cellulose acetate to form a composite body and 
to coalesce the overlapping edges of the cellulose 
acetate, evaporating the Solvent, and removing 
the composite body from the mandrel in the form 
of tubing. 

6. A thin flexible tube for insulating wire 
Splices and the like comprising a core of cellu 
lose derivative, a serving of textile strand ma 
terial on the core, and a composition comprising 
cellulose acetate, tricresyl phosphate, diphenyl 
phOSphate, dimethyl phthalate and ethyl lactate 
imbedding and bonding said strands to the core. 

7. A thin flexible tube for insulating wire 
Splices and the like comprising an inner layer 
of cellulose acetate sheet having a smooth con 
tinuous inside Surface, a layer of strand material 
On the cellulose acetate sheet layer, and a com 
position enclosing the strands and bonding said 
Strands to the cellulose acetate sheet. 

8. A thin flexible tube for insulating wire 
Splices and the like comprising a cylinder of 
cellulose acetate having a smooth continuous 
inner Surface, a Serving of cotton strands on 
the cylinder, and a composition comprising cellu 
lose acetate, tricresyl phosphate, diphenyl phos 
phate, dimethyl phthalate and ethyl lactate en 
closing the cotton Strands. 

9. A thin flexible tube for insulating wire 
Splices and the like comprising a core of cellu 
lose acetate having a Smooth continuous inner 
surface, a serving of cotton strands on the core, 
and a composition comprising substantially 100 
parts cellulose acetate, 40 parts tricresyl phos 
phate, 35 parts diphenyl phosphate, 40 parts di 
methyl phthalate and 10 parts ethyl lactate 
around said cotton strands. 

AMOS L. QUINLAN. 
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