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UNITED STATES PATENT office 

This invention relates to insulated electrical 
conductors, such as bars, plates, strips, wires and 
the like. 

It is known that cotton yarn can be used for 
5 the insulation of electrical conductors. Cotton, 

however, has various drawbacks in such use, as 
for example, a close dependence on the moisture 
of the atmosphere as well as on the pressure 
which is exerted on the insulating layer. This is 

0 evident particularly in the case of conductor 
wires which are Wrapped together. 

It has now been found that the mono- to di 
acetylated cellulose fibres in which the original 
structure is maintained without alteration can 

is advantageously be used as insulating material for 
electrical conductors of any kind. 
The superiority of these fibres as electrically 

insulating material in comparison with unaltered 
cellulose fibres is determined by their better spe 

20 cific insulating properties, their much less hygro 
scopicity and their great independence of the pres 
Sure to which the insulating materialis subjected. 

According to the present invention therefore it . 
is proposed to use as an insulating material the 

25 mono- to diacetylated cellulose fibres in which 
the original structure is maintained without al 
teration, prepared for example by the processes 
described in the British Patents Nos. 5,016/1907, 
280,493, 314,913, 323,500, 324,680, 323,548, 323,515 

30 and in the German Patents Nos. 224,330, 347,130, 
380,994 or by any other process. 

Further according to the present invention an 
electrical conductor can be prepared by covering 
a metal wire, strip, plate or the like with layers 
or fibres of cellulose mono- to -diacetate, pre 
pared according to any acetylation process which 
causes no structural alteration of the fibres. 
The invention may be applied to any electrical 

apparatus, Such as condensers and other appa 
ratus where electrical insulation is required. 

35 

The following numerical data were found in 
the determination of the continuous current re 
sistance of such an insulation, for example, with 
a voltage of 120 and an insulating layer of 0.2 
mm. thickness which was rolled on a cylinder 
and which had a total surface area of 0.6314 
Sq. dim. 

Ohmic resistance 
(1) Bleached cotton yarn 50/1 - 505.5.108 
(2) MIO no acetylated cellulose O 

obtained according to the British 
Patent No. 280,493 is 98.21.7.106) 
These figures show the great superiority of 

the new insulating material in comparison with 
Cotton. 

In the investigations of the independence of 
the resistance of Such insulating layer to the 
outer pressure exerted thereonto, the following 
figures were obtained: 

20 

Ohmic reisge 
r. . . nonO - acetylate 

Pressure per o: bles. SES plains square cm. according to the 
ton yarn 50/ EPatent No. 

25 

28.0 4050-102 
2.108 4037.108 
35.102 3.15.10 S. 
1810 3915.10 a 

30 
The results obtained show that with an in 

crease of 1.11 kg./cm the ohmic resistance of the 
cotton decreased by 45.87%, whereas mono 
acetylated cellulose showed a decrease of only 
3.58%. 35 
The following table shows results obtained by 

the National Physical Laboratory in Teddington, 
Middlesex, England, in testing samples of acety 
lated fibres manufactured according to the proc 
ess of the British Patent No. 280,493. d0 

Resistance between copper and brass cylinder (100 turns) 

45 Wire insulated with one covering of: (1) Dry 

Megohms 
1. Acetylated fibre according to the Brit- 0.25 million.------- 

ish Patent No. 280,493, Sample A. 
50 2. Acetylated fibre according to the Brit- 0.8 million.----------- 

ish Patent No. 280,493, Sample B 3. Acetylated fibre according to the Brit- 0.40 million-----------. 
ish Patent No. 280,493, Sample C. 

4. 66's cellulose triacetate silk-------------- 0.03 million-...--------- 
S. Natural silk.-- 0.09 million 
6. Tussah silk- --- 0.10 million 
7.80's cotton.---- -- 0.7 thousand 

(2) Normal atmosphere 
(3) Saturated (by Megger) 

(a) 47% rel. moisture (b) 56% re. moisture 45 

Megohms Megohms 
60 thousand----------- 33 thousand----------- 0.4 megohms. 

41 thousand.-------...- 26 thousand----------- 0.4 maegohms. 50 

25 thousand----------- 18thousand----------- 0.3 megohms. 

5thousand------------ 2.2 megohms. 
4.5 hundred -- (2 thousand ohms. 
1 hundred- --C2 thousand ohms. 

--<2 thousand ohms. 
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The present invention is therefore of great 

technical value and shows a great advance in 
the insulation of electrical conductors, as it per 
mits of the use of a new fibrous material which, 
on account of its cheapness and its properties, 
can be used as a substitute for silk. 
The mono- to diacetate cellulose fibres may be 

used for the purpose clained alone or in conjunc 
tion with other insulating materials. They can 
for instance be wound directly on a metallic wire 
and then be covered with a suitable lacquer or 
they can be wound on the wire previously covered 
with a known insulating layer. 
A number of illustrative embodiments of the 

present invention are shown, by way of example, 
on the accompanying sheet of drawing, whereon 

g. 1 is a section along line - of Flg. la. 
rig. la is a side elevation of a portion of a 

metallic conductor provided with an insulation 
according to the present invention, parts being 
broken away and unraveled for the sake of 
clearness; 

Fig. 2 is a sectional view along line 2-2 of 
Fig. 2a; 
Fig. 2a is a view similar to Fig. lia, but showing 

a second embodiment of the invention; 
Fig. 3 is a section taken on line - of 

Fig. 3a; 
Fig. 3a is a view similar to Fig. 1a, showing 

still another embodiment of the invention. 
Referring to the form shown in Figs. 1 and la, 

reference character a designates a conventional 
metallic conductor of electricity surrounded with 
an insulating layer or layers b which consists of 
helically wound threads of mono- to diacetylated 
cellulose made in accordance with the present in 

2,017,60? 
vention. The superposed layers may be wound 
in different directions, as shown. 

In the form shown in Figs. 2 and 2a, a conven 
tional insulating layer c has been substituted for 
one of the layers b of the embodiment aforede 
scribed. Layer c may preferably contain some 
of the lower acetylated cellulose acetate, accord 
ing to the invention as hereinbefore set forth. 

In the embodiment of Figs, 3 and 3a, the in 
sulating layer b, of mono- to diacetylated cellu- 10 
lose fibers, is encompassed by an outer layer of . 
lacquer. 

It is evident that details of the constructions 
described may be changed without departing 
from the spirit of the invention. s 
What I claim is:- 
1. A metallic conductor for electrical purposes 

provided with an insulation containing a cellulose 
acetate of the group consisting of the mono- and 
di-acetates prepared from natural cellulose ma- 20 
terial without alteration of the original fibrous 
structure of the latter. 

2. A metallic conductor for electrical purposes 
provided with an insulation containing cellulose 
mono- and di-acetates prepared from natural 25 
cellulose material without alteration of the orig 
inal fibrous structure of the latter. 

3. A metallic conductor for electrical purposes 
provided with an insulation containing mono 
acetylated cellulose prepared from natural cel- 30 
lulose material without alteration of the original 
fibrous structure of the latter, the ohmic re 
sistance of the said insulation being relatively in 
dependent of external pressure which may be 
exerted thereon. 85 

AFRED RHENER, 


