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To all tw/0712, it 7 lay concern: 
Be it known that I, SIDNEY PRATT BLACK 

MORE, a British subject, residing at Johannes 
burg, South African Republic, have invented 
a new Non-Inductive Adjustable Carbon Re 
sistance, of which the following is a specifica 
tion. 
My invention relates to the class of devices 

and instruments employed to control the flow 
of electricity, and is especially applicable to 
lightning-arresters for use with electric-light 
and transmission - of-power conductors, in 
which it can be used with manifold advan 
tages. 
Hitherto it has been the object of electricians 

and others interested in electrical science to 
construct a device which will permit of the 
passage of any undue static or high-potential 
induced atmospheric charge to earth without 
permitting the passage of any generated cur 
rent from a dynamo or transformer through 
the passage traversed by such undue static or 
high-potential induced atmospheric charge. 
Various methods have hitherto been proposed 
and employed for accomplishing this end, as, 
for example, the interposition in the earth of 
a water resistance. Such method has many 
disadvantages, the chief of which is loss of 
power by partial short circuit. It is not self 
contained and requires a very considerable 
amount of personal attention, added to other 
troubles. 
The object of my invention is to dispense 

with such troubles, which I have done by the 
construction of a device which is absolutely 
self-contained, is Small and compact and of 
large conductive capacity, and is capable of 
being adjusted so as to offer the least resist 
ance to the passage of undue static charges 
to earth without permitting of any passage 
whatsoever of the generated current through 
the passage traversed by Such undue static 
charge, and after once being adjusted to suit 
the pressure of the circuit upon which it is 
used needs no further attention whatsoever. 
To accomplish this end, I use, preferably, a 
tube of insulating material which is partly 
filled with powdered Wood carbon, (made, pref 
erably, from ordinary pine wood,) the ends of 
such tube being closed with loose-fitting hard 
carbon or metal blocks, which are made to pro 

ject and also to serve as terminals forming 
electrical connection with the powdered wood 
carbon. If the Wood carbon be compressed, 
as the result of external pressure upon the 
projecting ends of the hard carbon or metal 
blocks, the resistance of the wood carbon will 
vary with the pressure brought to bear upon 
it, the resistance becoming lower as the pres 
sure increases. A tube of .5 inch internal 
diametel and three inches long, containing 
two linear inches of powdered wood carbon 
and subjected to a pressure of one pound, was 
found to have a resistance of two thousand 
ohms. At a pressure of twenty-five pounds 
the resistance was found to be one hundred 
ohms and was found to become lower with 
greater pressures and to increase and decrease 
in a corresponding ratio with the amount of 
pressure employed. 
The application of my invention is shown 

on the accompanying drawing. The figure 
generally shows the ari'angement of appara 
tus in multiple for the purpose of presenting 
a low-resistance path to earth for any undue 
static charge, which at the same time will pre 
sent an infinitesimal resistance to the passage 
of the generated current from a dynamo or 
transformer. 

Referring to the drawing, apparatus E is 
drawn in section for the purpose of showing 
its general construction, being precisely simi 
lar to the apparatus CD, which are shown in 
plan for the purpose of facilitating descrip 
tion. 

C is a tube or cylinder of insulating mate 
rial, the outer ends of which are screwed ex 
ternally at l U'. 

c indicates the powdered wood carbon con 
tained within the tube or cylinder Ct. 

cl d' are blocks of hard carbon which are 
made to fit easily within the cylinder a, which 
not only serve as buffers for compressing the 
wood carbon c, but serve also as electrodes 
for electrically connecting with the powdered 
Wood carbon C. 

e e' are brass caps which are made to screw 
onto the outer screwed ends b b' of the tube 
or cylinder CL. It will be observed that the 
cape is deeper than the cape', which is shal 
lower and is screwed on and fixed so as not 
to be removable. The cape, being made ad 
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justable, is made deeper than the cap e' for 
the purpose of affording a greater range of 
adjustment for regulating the pressure upon 
the hard-carbon block d and thereby varying 
the resistance of the powdered wood carbon c. 
The metal capse e', being in electrical con 
tact with the hard-carbon blocks d d", also 
serve as terminals for connecting therewith. 

f' are screws for securing electrical con 
nection with the device. 
his a “tap-wire,” (from any ordinary light 

ning-arrester,) with branches i i", which are 
connected with the “air-gaps”gg'g'', which 
are of any ordinary construction and which 
are connected to the apparatus B C D by 
means of wires h. h. h., the apparatus B C D 
being connected to earth by means of the com 
mon earth-wires J J'J' and earth-plate P. 

It will be observed that the drawing shows 
the apparatus B C D connected, respectively, 
in series with air-gaps g g g’, which are of 
Ordinary construction and may be considered 
as a portion of any known lightning-arrester, 
With the exception that I use three air-gaps 
in the place of one, so that any static charge 
that may be thrust from the lightning-arrester 
will pass through Wire h, distributing itself 
through branch wires i i", through air-gaps 
gg'g'', and thence through apparatus B CD 
to earth by means of wires J J J and earth 
plate P, so that by distributing static dis 
charges through a multiple path in the man 
ner described it will be readily understood 
that each of the apparatus B C D may be of 
Such high resistance as to render it impossi 
ble for a sufficient quantity of the compara 
tively low-potential generated current to pass 
as Would maintain all are across the air-gaps, 
while the combined arrangement of apparatus 
in multiple will present a sufficiently low re 
sistance to admit of an uninterrupted passage 
of static discharges to earth. 

It Will of course be understood that the air 
rangement shown in the figule is especially 
designed for use with lightning-arresters, but 
other applications of my invention Will read 
ily occur to electricians wherein it can be used 
with advantage. 

I wish it to be understood that my invention 
is not limited to use with lightning-arresters 
only, but has manifold uses in the electrical 
industry. 

I am quite aware of the fact, that is com 
mon linowledge, that the resistance of a great 
majority of Substances may be varied with 
the application of pressure. I do not claim 
to have discovered any new property pertain 
ing to carbon in general or to wood carbon; 
but I claim to have invented a novel applica 
tion and construction of adjustable carbon 
resistance. 
Having now particularly described and as 

certained the nature of my invention and in 
what manner the same is to be performed, I 
declare that what I claim is 

In combination, the casing C. having sellew 
threads extel'nally of the ends, the caps ee' 
fitting over the ends, one of said caps with 
its screw-threaded connection being deeper 
than the other, the loose carbon C in the cas 
ing, the hard-carbon blocks cl contacting di 
rectly there with and with the inner sides of 
the covers and the contact-screws passing 
through the caps, the deep cap with its screw 
thread serving oth as an adjustable com 
preSSO) and a covel', Substantially as de 
scribed. 

In Witness whereof I have hereunto set my 
hand in presence of two Witnesses. 

SIDNEY PRATT BACKAORE. 
Witnesses: 

D. LEWIS WOOLF, 
GEO. PEEL. 
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