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My invention relates to hard, molded composi 
tions, and it has particular relation to high-pres 
Sure-molded compositions of this nature, having 
special electrical characteristics which adapt 
them for use as the valve-element of a lightning 
arrester. - 

Heretofore, lightning-arrester blocks have been 
made from silicon-carbide crystals, or other par 
ticulate semi-conducting material, and a rela-. 
tive non-conducting binder. Formerly, this 
binder was commonly clay, but more recently, a 
Sodium-silicate binder, or water-glass, has been 
found to give better results, from the stand 
point of desirable lightning-arrester characteris 
tics. In either case, the mixture had to be 
molded, under considerable pressure, in a hy 
draulic press; then it had to be forced out of the 
mold by the application of hydraulic pressure; 
and then the molded blocks had to be subjected 
to a heat-treatment for hardening the binder. 
When the binder was a clay, the heat-treatment 
consisted of a firing-operation at a high tem 
perature hot enough to vitrify the clay so as to 
make it a binder. When the binder is sodium 
silicate, the heat-treatment consists in the use of 
only a moderate oven-temperature, of the Order 
of 175° C., to dry the excess-moisture out of 
the mixture and set the sodium-silicate binder. 
Since the silicon carbide is a highly abrasive 

material, the operation of forcing the compressed 
blocks out of the mold resulted in considerable 
wear on the mold, even though a hardened steel 
liner was utilized therein, and it also resulted 
in occasional damage to the arrester-blocks, in 
getting them out of the mold. 
. The first object of my present invention was 
to facilitate the removal of the tightly com 
pressed block from the mold, by incorporating, 
in the mixture of powdered raw-materials of the 
block, a small amount of à relatively non-con 
ducting lubricating-material, which was thor 
oughly mixed in with the ingredients of the block, 
and which materially, reduced the amount of 
pressure necessary to press the compressed blocks 
out of the mold, and to considerably reduce the 
damage, both to the mold and to the blocks. 
- It was unexpectedly found, however, that the 
added lubricating-material not only made it pos 
sible to utilize lower pressures, in compressing the 
material in the mold, and still obtain the neces 
sary electrical characteristics and life of the ar 
rester, but also resulted in superior, and more 
uniform electrical properties, less critically af 
fected by unavoidable variations in the course of 
the shop-practice, with respect to all of the elec- ss block, but whatever may be the cause, I find that 
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trical properties of the finished product, besides 
making the block-length come out more uniform 
ly-with Smaller variations dependent upon the 
precise percentage of water in the mixture dur 
ing the molding operation, or with respect to the 
precise molding-pressure. By the addition of the 
lubricating ingredient, I was enabled to reduce 
the molding-pressure, in a typical block, from 38 
tons to 20 tons, obtaining a block having a lower 
discharge-voltage, which was practically unaf 
fected by minor shop-variations in moisture-COn 
tent and molding-pressure, besides also having a 
lower, and more uniform. Cut-off voltage, and an 
increased maximum Surge-current discharge-ca 
pacity. , 
An unexpected, but perhaps a most important 

effect of my invention, is therefore to improve the 
characteristics of the block and to make these 
characteristics less critically affected by unavoid 
able minor variations in the shop-practice. 
While these results and effects were not at first 
anticipated, I believe, now, that they are a re 
sult of the lower molding-pressure which was 
needed in order to compress the particles into 
the close juxtaposition necessary for Successful 
binding and desirable electrical properties, and 
this lower molding-pressure resulted from the re 
duced friction in causing the particles to slide 
Over one another, as the material was being COm 
pressed in the mold. I believe that the high 
molding-pressures, previously used, resulted in 
a considerable amount of crushing of the silicon 
carbide particles, into a finer powder than the 
form in which the material was first put into the 
mold, so that the resulting molded block had, in 
it, a larger quantity of fine-grained silicon-car 
bide particles than would have been expected 
from the size of powder-particles originally put 
into the mold. I believe that this crushing of the 
silicon-carbide particles, due to the excessive 
molding-pressures heretofore utilized, was sensi 
tively affected by the stiffness of the mix, or its 
precise water-content, and by the precise amount 
of molding-pressure. It is also probable that this 
crushing was a random and unpredictable phe 
nomenon, depending upon the precise hardness of 
the particular batch of silicon carbide which was 
being used at any moment, this hardness being 
subject to a certain amount of uncontrolled 
commercial variation. - 
I believe that the reduced crushing, which I 

obtain with my reduced molding-pressures, is the 
principal reason for the Superior, and more uni 
form electrical characteristics of the finished 
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6. The invention as defined in claim 5, chair ing a hard, high-pressure-molded composition, 

molded at a pressure of the Order of 20 tons, 
more or less, said composition including an abra 
sive particulate Semi-conducting material, a so 
dium-silicate binder therefor, and a relatively 
small quantity of clay which has lubricating prop 
erties in the finished device. 

5. A molded" product having electrical char 
acteristics suitable for lightning-arresters, said 
product resulting from the process of mixing to 
gether silicon-carbide crystals and water-glass, 
with a small quantity of a non-binding and rela 
tively non-conducting lubricant-material, mold 
ing at a molding-pressure of a number of tons, 
and drying at a moderate oven-temperature of 
the Order of 175° C. until the excess-moisture is 
driven out and the water-glass binder is set, the 
lubricant-material remaining lubricating and 
non-binding after the drying operation. 

5 

acterized by said lubricant-material being clay. 
7. The method of making a molded product 

having electrical characteristics Suitable for light 
ning-arresters, said method including mixing to 
gether silicon-carbide crystals and water-glass, 
with a small quantity of a non-binding and rela 
tively non-conducting lubricant-material, mold 
ing at a molding-pressure of a number of tons, 
and drying at a moderate oven-temperature of 
the order of 175 C. until the excess-moisture is 
driven out and the water-glass binder is set, the 
lubricant-material remaining lubricating and 
non-binding after the drying operation. 

8. The invention as defined in claim 7, chair 
acterized by said lubricant-material being clay. 
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