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To all avhom, it mvay concerº7u: 
Be it known that I, ISAIAH L. ROBERTS, a 

citizen of the United States, residing at Brook 
lyn, in the county of Kings and State of New 

5 York, have invented certain new and use 
ful Improvements in Pencils for Electric-Arc 
Lamps, of which the following is a specifica 
tion. 

I have discovered and made pencils for elec 
: o tric-arc lamps which give better results than 

any of which I am aware. These pencils are 
composed of metal and a non-conducting re 
fractory material of the special kind herein 
after described, which by fusion with the 

I 5 metal produces a conducting slag or com 
pound. In my researches and efforts tO se 
cure a very lhighly-infusible conductor for 
this purpose I discovered that compounds of 
any substance or element with chromium 

2o when fused together with certain metals— 
such, for example, as copper or iron-yield a 
slag or compound which, while a conductor of 
electricity even when cold, is at the same time 
very highly infusible and the best adapted 

25 for practical purposes of any known to me. 
I therefore made pencils for arc lamps by as 
sociating one or more of such compounds 
with a suitable metal under sich conditions 
that by the heat of the arc the two would be 

3o fused together to form the slag. For exam 
ple, I have made iron tubes and filled them 
with a metallic chromate or chromite Or with 
the oxide, nitrate, sulphate, or other salt of 
chromium. I have also molded or formed 

35 around an iron or copper wire or core a given 
quantity of any of these substances. On es 
tablishing an arc between two of such pen 
cils, the iron serving at the outset as the con 
ductor, the two substances fuse together and 

4o form smooth hard highly-infusible points at 
the ends of the pencils, which are consumed 
very slowly and which have sufficient con 
ductibility to re-establish the arc after it has 
been once extinguished and the pencils again 

45 separated. I have found that any substance 
into the composition of which chromium en 
ters either chemically or mechanically may 
be applied and used for this purpose. For 
instance, I may use the common chrome-iron 

5o ore as the material to associate with the metal, 
but it should be very free from earthy mat 
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| ters, as the presence of these in the pencils 
gives rise to volatile fumes and smoke. The 
refractory material, on the other hand, may 
be produced artificially, and I may use chro- 55 
mate or chromite of iron, produced artificially 
in the form of a powder, for my purpose. 
The methods of producing these substances 
artificially are now well known. 
The refractory and non-conducting sub- 6o 

Stance and the metal may be associated in a 
pençil in many different Ways. I prefer, how 
ever, to employ a tube of iron into which fer 
rous chromate is packed. These two may be 
used alone, but I have found it advantageous 65 
to use in conjunction with the refractory fill 
ing some Substance which will increase the 
illuminating power of the arc. For example, 
I may use with the chromate five per cent. of 
hydrate of sodium or any of the sodium or 7o 
potassium Salts. I may also use in composi 
tion with the refractory filling zirconia orlime 
Or other Substances, but I do not find that 
any material change of result is effected 
thereby. 
The conductibility of the slag or compound 

resulting from the fusion of the metal and 
the refractory material will vary according 
to the relative proportions of its elements. 
The proportion of the metal used as the 8o 
holder is limited and determined by certain 
considerations Well understood-as, for in 
stance, the amount of heat that will be con 
ducted off by it. Under ordinary circum 
stances, therefore, I have found that the con- 85 
ductibility of the slag is in proportion to the 
amount of chromium present in or combined 
with the refractory substance. 

Pencils made in this Way I have found to 
give remarkable results. Their rate of com 
bustion is very much slower than that of the 
best and finest carbons, while the current re 
quired to produce and maintain an arc be 
tween them is very much less than that re 
quired under analogous conditions in are 95 
lamps using carbon pencils. 

I have shown pencils made in accordance 
with my invention in the accompanying draw 
ings, Figures 1 and 2 being sectional views 
of two forms of the Same.-- 
A in Fig. 1 is a tube of iron, copper, silver, 

or other suitable metal. B is a filling of a re 
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fractory non-conducting substance, which by 
the dhealt of the arc established between two 
pencils will fuse with the metal and form a 
refractory end or point of sufficient conducti 
bility, when cold, to re-establish the arc. The 
material which I have stated I prefer to use 
for this is chromate of iron, with or without 
other refractory substances. This may be 
forced into the tube or holder in a powdered 
form and packed tightly therein. 

In Fig. 2 C is a rod or wire of iron, around 
which a given quantity of the chromate of 
iron is compacted. To form pencils in this 
way I compress in a moll the pulverized 
chromate around the iron wire or core suf 
ficiently to cause it to adhere thereto and 
then raise it slowly to a low red heat, which 
has the effect of hardening it. This result is 
more readily and perfectly obtained by moist 
ening the chromate, mixed with hydrate of 
soda, before compression. 

I would remark that a pencil could be made 
· by fusing together a metal and such sub 
stances as I have described, pulverizing the 
slag, and malking the powder up into a pencil; 
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but I regard this as included in the claim of 
my application, since it is only carrying out 
in a slightly-modified way the principle of 
my discovery or invention. 

I am aware that pencils for arc lamps lhave 
heretofore been made of metal and various 
non-conducting and refractory substances, 
and I do not claim this, broadly, my invention 
being mainly confined to the particular class 
of compounds which I have herein set forth. 
What I therefore claim is— 
1. A pencil for arc lamps, composed of a 

metal associated with a substance containing 
chifomium, as set forth. 

2. A pencil for arc lamps, consisting of a 
metal tube or holder filled with a substance 
containing chromium, as set forth. 

3. A pencil for arc lamps, consisting of a 
metal tube or holder filled with chromate of 
iron and an illuminát, Such as hydrate of 
Sodium. - 

ISAIAHI L. ROBERTS. 
Witnesses: 

PARKER W. PAGE, 
ROBT. F. GAYLORID. 
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