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"COMPOSITION GF IM'I‘TEERI. 

To all whom it may concern: 
‘Be it known that we, CAMrsnLL Soorr 

and WILLIAM DEATS, of Yonkers, in the 
county of Westchester', and in the State of 
New York, have invented a certain new and 
useful Improvement in Compositions of 
Matter, and do hereby declare that the‘fol 
lowing is a full, clear, and exact description 
thereof. 7 ' 

The object of 
provide a new composition 

our invention has been to 
of matter which, 

‘while adapted for many other uses, shall be 
especially adapted for use as a conducting 
material for electric apparatus,.and to such 
ends our invention consists in the composi 
tion of matter hereinafter specified. 
in the accompanying drawings :-—>—Figures 

l and. 2 are, respectively, .a side elevation 
partly in section, 

invemtirm.~ Eigs: 3 and 4: are similar views 
of another'form of contact-and holder em‘ 
bodying our-‘invention. Figs. '5 and 6, are 

vlan view and an end view, 
partly in section, of a bearing-sleeve or ring 
embodying our invention. - 
Uur invention is capable of many di?er» 

ent uses, and of embodiment in many dider 
ent forms, and the embodiments by which 
we shall illustrate it are therefore to be 
taken only as typical of many other possi 
ble embodiments. , ~~ 
Our desire has been to provide a material 

which shall combine the qualities of carbon 
in its various forms with those of various 
metals, so ‘that a substance will be produced 
which shall have the qualities of both of ' 
such kinds of material. in particular, and 
for the purpose of electrical contacts, we 

' lubri 

cating qualities of carbon 
conductivity of metal. 
The nature of ourmaterial will be more 

fully understood by describing the process 
by which it is made. . 

Brie?y, the process by which we prefer 
to make our material consists in impregnat 
ing a mass or structure of carbon with a 
metal in a ?uid state. For instance: A 
piece of wood charcoal may be submerged 
in metal, and mechanical or fluid pressure 
applied to the metal to force it into the 
pores of the charcoal. Or pulverized or 
powdered carbon or graphite previously 
molded or pressed into shapes may be im 
pregnated with metal in the manner before 
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1 electric conductivity 
~very perfect. 
2of forming the holder B on the contact or 

and. a plan view of an‘ 
electrical contact and bolder embodyinglour. 
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stated. Any desired metal may be used, but 
when the material is used for electrical con 
ductors where a low resistance is desired, it 
is preferable to use brass or copper. For 
electrical contacts, it is 
brass on account of the zinc contained there 
in, which, when subjected to an arc, has a 

preferable to» use i 

tendency to. vaporize, and as‘further tend- I ' 
ency to disrupt the arc. 
The process of making our‘material is the 

subject of a separate application for patent, 
March 31st, 1911, to which 
for details of operation. 

Referring to Figs. 1 and ‘2, an electrical 
contact A is formed of carbon or graphite 

metal, and a holder B is 
with the impregnating 

In this manner, ‘the contact and 
securely fastened together, and 

between them is made 
A simple and convenient way 

No.‘ 618,110, ?led 

metal. 

brush A is to place the carbon or graphite 
together with a su?icierit 
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quantity of metal thoroughly to impregnate - 

and while 
pressure may be applied 
of the metal into the con 

tact or brush. When the metal sets, but 
before it becomes cold, the mold can be 
opened, and the ‘contact or brush and bolder 
removed, and any metal remaining, which 
it is not desired to-utilize, may be removed 
by grinding, ?ling or turning. The mold 
may be of such a shape as to perfectly ?t 
the contact A and to form the holder, that 
is, the mold being larger than thecontact 
by precisely the shape which it is desired to 
have the holder take. 
The form of contact as holder illus 

trated in Figs. 3 and 4 is similar to that in 
Figs. 1 and 2, except that the brush or con 

of the contact or brush and also Ito. formthe desired holder. The metal may 
The either melted in the mold or poured into 
the mold in a molten condition, 
‘in such condition, 
;to force a portion 

85 

902 

100 

tact A’ is formed with an annular recess Q, __ 
which, in the complete article, 
?lled with solid metal integral with the 
holder, thereby assisting in making a ?rm 
and reliable connection between. the contact 
and its holder. 
Brushes made as above described, with the 

holder formed in one piece with the brushes 
are especially valuable in electric railway 
and elevator service where the practice is to 
place carbon contacts in separate holders, 

is, of course, ' 
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from which they sometimes. accidentally 
drop, causing serious'damage. 
The Wearing qualities -of our contacts, 

made by impregnating an ordinary or 
graphite brush contact with brass, are fully 
as good as those of the ordinary contacts 
not so impre ated, and the current carry 
ing capacity or a given rise in temperature 
is much greater in our contacts. Conse 
quently, smaller sizes of our contacts may be 
used for the same work as the ordinary con 
tacts of larger sizes, andv especially on 

I switches and motors. - 

15 
The cost of the copper in the commutator 

segments and slip rings of electrical ma 
chinery is one of the most important items 
in the cost of the materials, therefore by 
the use of our impregnated ‘brushes, the 

' width ‘of these parts may be reduced, thus 
20 greatly lessening the cost. ' _ 

‘ ~Our impregnated contacts are so strong 
that they may be threaded or tapped, and a 
smooth strong thread‘obtained, thus making 

' it possible to attach ?exible conductors di 
rectly thereto without intermediate means as 
is-required with ordinary contacts. 
We have found the- combination of the 

T qualities of carbon, graphite, or other car 

35 

,bonaceous material with those of the vmetal 
to 
brushings, very desirable. ~ . - _ 

In Figs. 5 and?, we have illustrated a 
bearing sleeve embodying our invention.‘ 
The sleeve D consists of carbon or (graphite 
impregnated as above described, an , in ad 
dition to the metal thus introduced, we have 
provided radial plugs or parts E formed of 

- solid metal integral with the metal that im 

40 
pregnpates the carbon. These plugs of solid 
metal serve‘ to strengthen the bearings and 

, to support a greater portion of the weight 
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thereon. Asimple method of makin a bear 
- ing of this character is to form a c indrical 

‘ block of carbon or graphite with-.ra ial holes, 
pllaced in staggered relation, as preferably 

indicated. his block‘ is then placed in la 
‘mold and submerged in molten metal, pres 
sure being applied to force the metal into the 
ores or interstices ofthe carbon or gra h- ' 

1te,and also to ?ll uplthe radial'holes.v > en 
7 the metal is cool, the impregnated carbon 

as 

block is taken from the mold, and the" sur- - 
plus metal, ‘if any, removed, leaving a ?n 
ished bearing. - \ - 

A metal structure -- of a’ higher melting’. 
point may be impregnated with a soft metal 
having a lower melting point, according to 

produce a material for bearings and " I 
' .porous carbon structure ‘and'an interpene 

'trating metal structure each. of said: struc 
;tures occupying the interstices between the 
particles of the other. ' F ' ‘ ' ' 

our invention, and both the conductivity and 
the Wearing qualities of such metal structure 
be increased. ' " " ' 

We desire both the particular forms of our 
material which we have illustrated, and the 
processes of making the same, to be regarded 
as typical, and state that Weare aware there 
are many uses to which our material can be 
put, other than those mentioned. _ 
We claim——- ' ' ‘ 

1. An electric contact, comprising a Year 
bcn body and continuous lines of metal ex: 
tending through the interstices between the‘ 
particles of the carbon and forming there 
'with a homogeneous mass; ~ 1 V V 

2. An electric contact, comprising a car 
'bon block and metal extending continuously 
through the interstices between the articles 
of the carbon and between the hol mg sur 
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face and» the contact surface of such block.-_ 
3. An electric contact comprising a body 

of carbon particles in ' contact- with. each 
other,'and metal completely ?lling the inter 
stices between the said particles. 1 

4. An electric contact, comprising a po 
rous carbon body and an interpenetrating 
metal structure, the particles of each ?lling 
the interstices between the ‘particles of.v the 

' other. 

5. A compositionyof matter, comprising a 

6. An impervious compound ‘of’ intermin 
gled particles of carbon and metal, the par 
ticles of carbon‘ being in continuous contact I -95 _ _ 
with each other throughout the mass. . 

7. An impervious compound of intermin~ 
gled particles of carbon and metal, the parti 
cles of carbon being continuous throughout 
'the'mass, and the particles of metal also be 
ing continuous throughout the mass. 

8. The. combination of a carbon contact 
and a metal holder therefor said'contact be 
ing permeated .by lines of metal integral: 
with the holder and extending through the 
interstices between the particles of the car 
bon. - ' ' ' - - ' ~ ‘ 

I In testimony that we claim theforegoing 
wehave hereunto set our hands. ' -‘ a - ’ . 

' .oanreum. sco'r'r.~ 

Witnesses: ' N - 

1 , Meant E-Smmar, " 

Enwann ' A. Firm. 
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