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My invention relates to a new composite 
material suitable for use as an electrical in 
sulator and to a process for manufacturing 
the same. 
value where an insulator having both me 
chanical strength and high surface insulating 
properties is desired. 

eretofore mica plate, that is sheets com 
posed of layers of mica fakes cemented to 
gether with a suitable binder and then 
pressed, have been employed as insulators 
when high surface insulation was desired. 
Where mechanical strength was necessary due 
to the use of the insulator under strain, it was 

is necessary to use plate of considerable thick 
ness which substantially added to the cost of 
production; mica plate being a relatively ex 
pensive material. Furthermore, such insu 
lators composed of thick mica plate had the 
disadvantages of not readily conforming to 
the irregularities of the surfaces between 
which the insulator was to be used. I have 
found that an insulator composed partly of 
asbestos and partly of mica, or mica plate if 
suitably prepared possesses all of the advan 
tages of mica plate used alone, while being 
more suitable for some purposes than the 
mica plate and being also more economical to 
produce. A suitable insulator may be com 
posed of two mica plates, each composed of 
several layers of mica flakes and a sheet or 
sheets of asbestos between the plates, or of 
but one plate of mica with asbestos cemented 
to one surface thereof. When high surface 
insulation is desired at both surfaces of the 
insulator, then the construction using two 
mica plates with asbestos between is pre 
ferred, whereas if it is important for only one 
of the surfaces to have high surface insula 
tion, mica on one side only of the asbestos is 
sufficient. A single layer of mica flakes ce 
mented to one or both surfaces of the asbestos 
may give sufficiently good surface insulation 
for some purposes. 

In constructing the composite mica and 
asbestos insulator, preferably what is known 
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as "electrical asbestos', that is high grade 
asbestos substantially free from conducting 
material is impregnated with a suitable 

50 binder such as shellac or glyptal. The im 

The invention is of particular 

Serial No. 339,383. 

pregnated asbestos is then combined with 
uncured mica plate of the desired number of 
layers, and the asbestos and mica plate are 
then cured and pressed together. The com 
posite plate is then cut and moulded, pref- sb 
erably in a cold die; the binding material 
being first softened by heat. If desired the 
asbestos and mica may be cured separately, 
in which case the asbestos should be pressed during the curing. A satisfactory com- 30 
posite insulator may be made by using un 
cured asbestos having a thickness three times 
that of the uncured mica piate and the whole 
pressed to give the completed product, the 
thickness of the original incured asbestos. 
The composite insulating material is of 

particular value for commutator clamping 
rings where mechanical strength is needed 
and where engagement with the commutator 
requires high surface insulation of the ring. To 
The asbestos gives to the material a certain 
resiliency which causes the ring to conform 
more readily to irregularities in shape of the 
commutator copper bars and thus permits a 
tighter commutator than would a ring con- 75 
structed of mica plate alone. 
For a better understanding of the inven 

tion reference may be had to the acco inpany. 
ing drawings of which: 

Figure 1 is a diagrammatic sectional view 80 
of a commutator clamping ring made from 
Composite material built of asbestos and one 
mica plate; 

Fig. 2 is a diagrammatic sectional view 
of a commutator ring built from asbestos and 85 
two plates of mica; 

Fig. 8 illustrates a step in the process of 

(35 

fortning the commutator ring of Fig. 1; and Fig. 4 is a perspective view of the ring of 
Fig.1. 
In forming a ring such as illustrated in 

Figs. 1 and 4 a disk 1 (see Fig. 3) of electrical 
asbestos, impregnated with shellac, and a 
disk 2 of uncured mica plate composed of 
mica fakes cemented together preferably 95 
with glyptal and of a thickness less than 
that of the asbestos are placed one upon the 
other and then pressed and cured together 
between steam platens. The material while 
still hot from the presses, may be placed in a 100 
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cold die where it is cut and moulded into the has a more uniform thickness, and is con 
form illustrated in Fig. 1, viz.: with the mica siderably cheaper to produce. 
on the outer surface. If allowed to cool I claim: 
after pressing, the material is reheated to 1. A commutator ring having its outer sur 
soften the cement before insertion into the face of mica plate prepared by cementing 
die. A similar method may be followed for mica flakes together with glyptal, said ring 
forming the ring illustrated in Fig. 2 using, having its inner surface of asbestos impreg 
of course, two mica plates instead of but nated with shellac. 
Oe. 2. The method of preparing a composite 
The outer surface of the commutator ring insulating material of asbestos and mica 

is that which is in contact with the copper which consistes in first impregnating asbes 
bars when the ring is in position. It is im- tos with a suitable cement, then combining 
portant therefore that there be high Sur- it with uncured mica plate and finally press 
face insulation, along this outer surface of ing, curing and molding the same. 
the ring, while such good insulation is not 3. The method of manufacturing an arti 
so essential for the inner surface. The ring cle for use as an insulator which consists in 
illustrated in Fig. 1 where mica forms the curing and pressing together asbestos im 
outer surface only of the ring, is thus pre- pregnated with shellac and mica flakes ce 
ferred over that of Fig. 2 where both sur- mented into plates by glyptal, and then form 
faces are of mica; it being cheaper to pro- ing the article in cold dies. 
duce. 4. The method of manufacturing an arti 

Preferably when commercially manufac- cle for use as an insulator which consists in 
turing a quantity of rings, the composite ma- curing and pressing together uncured mica 
terialis made in sheet form from large sheets plate and a resilient, heat-resistant material 
of asbestos and mica plate rather than from impregnated with a cement having the char 
preliminarily cut disks thereof as illustrated acteristics common to shellac and glyptal and 
for the production of a single ring. then forming the article in cold dies. 

Instead of using shellac for the impregna- In testimony whereof, I have signed my 
tion of the asbestos and glyptal in preparing name to this specification. 
the mica plate, either shellac or gt. could JOSEPH M. COFFEY. 
be used for both purposes. Glyptal is 
superior to shellac when used in electrical 
insulators, but is more costly. The use of 
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glyptal with the mica and shellac with the 
asbestos as suggested above combines the ad 
vantages of glyptal where needed, namely in 
contact with the copper bars, with the cheap 
ness of shellac where the electrical properties 
of glyptal are not necessary. Both shellac 
and glyptal are binders which are character 
ized by the fact that they are curable to a con 
trollable degree, may be afterwards softened 

... at temperatures around 300°F. Sufficiently to 
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permit of molding of the material impreg 
nated therewith and may again be softened 
when the material is in use sufficiently to 
permit the material to conform to irregulari 
ties of the engaging surfaces. Any binders 
having similar characteristics to shellac and 
glyptal are suitable for use in preparing the 
composite asbestos and mica insulating ma 
terial. In place of the asbestos it is possible 
that other resilient heat resistant materials 
might be substituted therefor. Asbestos is 
preferred, however, both on account of its 
high heat resistant properties and because it 
has no tendency to carbonize in the event of - 
an electrical discharge on its surface. 
A composite insulator as compared with 

one composed only of mica plate is stronger 
for the same thickness, conforms more 
readily to surface irregularities, has as high 
surface insulation on its mica surface, causes 
less wear on the dies during manufacture, 
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