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(No model.)

To all whom It e J CONCETTLS
Be it known that I, WILLIAM A. MARKRY,

Improvement in Electrical Conductors, of

principle of the mventmn being herein ex-
plained and the best mode in which I have

contemplated applying that principle,so as tof
‘distinguish it from other inventions. |

My invention consists of an electrical con-

ductor having a body which in itself is of a

nature such as to combine certain disadvan-
tages of resistance and non-conductivity with
certain advantages of physical characteris-
tics, such conduetor being constructed in a
manner such as to substantially eliminate or

greatly reduce the degree of disadvantages.

Smd invention is advantaﬂ'eouslv apphed to
conductors, in connection Wlth which it is de-

~ sirable or necessmy to use carbon, such as a

carbon brush for use in dynamo- eleetme ma-
chines. Such brushes as
structed have been deficient in homogenoity,
density, toughness, and conductivity. My
invention as apphed to such carbon brushes
has been productive of a brush such as to

- presenta physical structure,affording greatly-

40

- teristics.

increased economical advanuaﬂ'es both a8 re-
gards its physical and ifs electucal charac-
T'o produce such conductor, I em-
ploy a process described and clmmed In an

application for United States Letters Patent,

Serial No. 1,550, filed by me January 15, 1900
and which it will be necessary to hereln&fteﬂ
briefly describe in order to understand the

nature of the construction of the conductor |

which forms the subject- mattel of this appli-
cation.

The annexed dlawmgs and the following
description set forth in detail certain means
embodying the invention, such disclosed
means constituting but one of various forms

; In which the punclple of the invention may

be used.
In said annexed drawmgs, Figure I repre-

- sents a perspective view of a block of carbon

andillustrating the physical structure thereof
upon the front face or cross-section after hav-
ing been subjected to the above-mentioned

o 'i pr'o'cess to form myimproved conductor.

heretofore con- |

Iig.

II represents a divided portion of the strie-
a cltizen of the Umted States, and a res1den13' |

of Saginaw, county of San‘maw and State of
Mwhlgan have mvented a new and useful

‘ture shown in Fig. I. Fig. III represents a
‘carbon block constructed to form a modified
strueture embodying the principle of my in-

vention.

which the following is a specification, the jmodlﬁeatlons embodying my said principle

of invention, all having their molecular con-

Figs. IV and V represent further

struction 1llustmted upon the ﬂont faces

‘thereof. - -
~ In for mmcr my improved eonducum I take
a block of the porous material A to be treated
‘and distribute throughout its pores a medium

of high eonductwmy non-uniformly and in a
manner such as to form zones of conductivity
varying relatively to each other, but of sub-
stantially - uniform eonductlwty in them-
selves. Such distribution may be effected in
any suitable manner, and the medium may
consist of any suitable material. 1 have,

however, found it convenient and advanta-

geous touse the metal silver for such medium
and to effect its distribution by soaking the
material in an aqueous solution of silver ni-
trate and thereupon heating same in a man-

ner such as to reduce the silver nitrate to
metallicsilver, asfully described in my above-

mentioned application for patent. Such metal

coats the particles of carbon, uniting them

mechanically and eleetrlcally, the depth to

which the metal solution penetrates varying
with the length of time the porous material

is subjected to the soaking operation, the in-
tensity of impregnation produeed thereby
varying inversely as the distance from the
Sur faee, as illustrated in Fig. I, and is hence
non-uniformly distributed throun*hont the
pores of the structure, soas to pr oduce a con-
ductor containing zones of varying conduc-
tivity, the conduetivity in a plane indicated
by lines x v 2, Fig. I, and passing transversely
throun‘h planes palallel with a given plane
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x Yy #, passing through a Z0Nne of lesser im-

pregnation, increasing in one direction from
said given plane and deereasing in the oppo-
site direction, the degree of conductivity
varying as their distance from said given
plane. Twosuch above-described conductors
are formed by dividing a structure such as
is illustrated in Fig. I longitudinally upon
the plane of least impregnation, indicated by
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the line ¢ b ¢, such divided siructure being |

1lIustrated in Fig. II. After such division
the structure is given an exterior coat of the
metal or metals by application of the above-
described process or by the usual electro-
plating methods.

A carbon brush constructed in the above-

~described manner is particularly adapted for
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use In a non-reversing dynamo-electric ma-
chine and is placed in a brush-holder in a
manner such that the commutator of the ma-
chine will travel upon the brush-surface from
the portion of more highly-impregnated con-
struction, and hence greater conductivity to-
ward the portion of less high degree of im-
pregnationand hence of lower conduetivity—
that is, the highly-conducted portion of the
brush is at the heel and the highly-resisting
portion of the brushisat the toe thereof. 1In
use the toe is cleared of the superficial metal
coating for a short distance from the commu-
tator, as 1s customary with copper-plated
brushes, the coating at the heel being left
intact. The breaking of the circuit or the
forming of the difference of potential ocecurs
at a point of high resistance, resulting in less
sparking at such point and in a reduction of
heat in the brush as compared with that pro-
duced in a brush of the usual coastruection,
such reduction of heat being also effected in
the commutator and in the brush-holder, at-
tended by a corresponding gain in the effi-
clency of a machine using such improved
brushes. The increased econductivity of
brushes manufactured as above described
permits oi a reduction in the size of commu-

tators and brushes, resulting. in a further

economical advantage in the construction of
dynamo-electric machines.

“The mode of construction may be varied
by subjecting two carbon structures to the
above-described process to produce one struc-
ture of high and ancther of low conductivity,
thenclearingonefaceof eachsuperficial metal
and cementing such two faces to each other
to produce a compound structure, such as is
illustrated in ITig. III, such structure as a
whole having the general characteristics of
the first-described structure and each section
forming a layer of high and low conductivity,
respectively, and having the specific charac-
teristics of said structure. In place of the
section treated so asto produce a structure of
low conductivity untreated material may be
used. The entire structure is then given a
metallicouter coating, as before. Forbrushes
used in reversible dynamo-electric machines
the last-described mode of construction may
be varied by cementing to both faces of the

-sectlon of high conduectivity a section of low

conductivity or of untreated material, asillus-
trated in If1g.1V, or twostructures, such asare
1llustratedin Fig. IT, may be cemented to each
other 1n & manner such as cause the zones of
highest conductivity in each to be contiguous
to each other, as illustrated in Fig. V.

Other modes of applying the principle of |

856,652

my invention may be employed instead of the.

one explained, change being made as regards
the mechanism herein disclosed provided the
means covered by any one of the following
claims be employed. |

I therefore particularly point out and dis-

tinetly claim as my invention—

1. An electrical conductor made from por-
ous material and a conduecting medium in the
pores of such material, such medium forming
zones of varying conductivity, substantially
as set forth. |

2. An electrical conductor made from por-
ous material and-a conducting medium in the
pores of such material, such medium forming
a zone of high and a zone of low conductivity,
substantially as set forth.

3. Anelectrical conductor characterized by
zones of varying conductivity, the conduc-
tivity in a plane passing transversely through
planes parallel with a given plane, increasing
1n one direction from said given plane and de-
creasing in the opposite direction, the degree
of conductivity at points in said transverse
plane varying as their distance from said
given plane, substantially as set forth.

4. An electrical conductor made from por-

ous material and aconducting medium in the
pores thereof and distributed therein in a
manner such that the conductivity in a planc
passing transverely through planes parallel
with a given plane increases in one direction
from said given plane and deecreases in the
opposite direction, the degree of conduectivity
at points in said transverse plane varying as
the distance from said given plane, substan-
tially as set forth.

5. An electrical conductor having zones of
varying conductivity and an external coating
of a material of high conduectivity, substan-
tially as set forth.

6. An electrical conductor having a zone of

_high and a zone of low conductivity, and an

external coating of a metal or of metals of high
conductivity, substantially as set forth.

7. A brush for electrical purposes consist-
ing of a carbon body and a metal non-uni-
formly distributed throughout the pores of
such body, substantially as set forth.

5. A brush for electrical purposes consist-.

ing of a carbon body and silver distributed
throughout the pores of such body, substan-
tially as set forth.

9. A Dbrush for electrical purposes consist-

ing of a carbon body and a metal distributed.

throughout its pores so as to produce layers
of varying conductivity, substantially as set
torth.

10. A brush for electrical purposes consist-
ing of a ecarbon body and a metal distributed
throughout its pores non-uniformly and so as
to produce layers of varying conductivity,
substantially as set forth.

11. A brush for electrical purposes consist-
ing of a carbon body and a metal distributed
throughout the carbon pores forming zones
of varying conductivity, and having an ex-
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ternal coating of metal substantially as set | having a medium of high conductivity dis-

forth.

12. A brash for electrical purposes consist-
Ing of a carbon body and metallic silver dis-
tr 1buted throughout the pores of such bod},
substantially as set forth.

18. In a brush for electrical purposes, the

‘combination with a block of porous material

having a conducting medium in the pores of
such material formlnn' zones of varying con-
duetivity, of a second block of such material
of low conductivity as compared with said
first block, substantially as set forth. |

14. In a brush for electrical purposes, the
combination with a block of porous material

‘having a medium of high conductivity dis-
- tributed throughout its pores, of

a second
block of low conductivity as compared with

said first block, substantially as set forth.
15. In a brush for electrical purposes, the
combination with a block of porous material

trlbuted throughout 1ts pores, of a second
block free flom such medium, substantmlly
as set forth.

16. In a brush for electrical purposes, the
combination with a carbon body having me-

tallic silver distributed throughout its pores,

of a second block of carbon ha,vmg a high re-

sistance ascompared with said first block,s'ub-'
stantially as set forth.

17. In a brush for electrical purposes, the
combination with a carbon body having me-
tallie silver distributed throughout its pores,
of a second such body free from such silver,
substantially as set forth.

Signed by me this 27th day of March, 1900.
WILLIAM A. MARKEY.

Attested by—
G, M. REYNOLDS,
FRED E. FENNO.
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