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'I'h.s hverition ‘Telatés ‘to

‘Brisshes, particularly ﬂhose possessmg an abraSWe . ':_‘

: or cléanihig ‘action.

"Phe"carbiohs tised for makmg brushes for: elec-“\'
e madHities ‘cotltain™ -ingrganic 1mpur1t1es or:i;,'-
ash thch ale abraswe in nature, at least after, L

)

‘bldckening, burning or glazi
‘Electt: ographmc brushes “are;

-have - been baked ‘at temperatures below ‘the.
raphitizing ratige ‘possessia-Scouring or. cleanmv':
“igetion “on ‘the comniutator: with -which ‘they:are -
‘gssocidted. - This is- desuabie because-it eliminates -
‘tHe‘riécedsity -of servicing’ the commutator to: ‘keep. .
‘itiih godd conditicn, free’ from excesswe smut ng, N

'usuany made by i
"’$hapifig ‘carbon; bakihg the shapes-to carbonize:
‘the binder, diid then’ heatmg to-convert: the car- . -

. - 'boh to -graphite ‘or ‘psendo-graphite. . The “tem=
~ipérdtures- ‘used : for- graphltlzmg ‘are such s’ to “vo -ifig hatd thetaléarbides’ Whlch res held -1

g Clatms. ;(CL, 1 325)

ekctrooraphltlr' e

.vl
to control the unpregnatmn to: obfdm {niform
“deposition of- the impregndnt’ ’throughmit the",

‘Have attaméd sonre succeSS, fhéy dre el ’frdm'i

- prdv1de eléctrographitic:-brushes whmh
satlsfactory electrica.l charactensmcs an LG

Anofher obJect bf bhe mvenmen GLE to prov1de .

‘cdtise theinorgariic matteroiie volatilized. - Con- ‘without-impregnants.- o : :
seqitently, electrographitic'Brushes do'not possess .- . ~Still another object is to provusie 4, “rocess of S
‘any ‘substaiitial ‘abradant or-‘cleaning  action.. - niakihg- electrographltlc ‘brushes containihg > ST
This has militated: agamst thelr more’ w1despread o -!meual ca.rb1des as abraswevo cleanmg el

~use despite the fact that such brushesexhibitlong: 125
" life ‘and.low friction and-possess excellent elec= -

‘frical pfoperties, such ‘as high

- :gobd commutation. ~This lack of cleaning - andv
-abrading action:makes necessary frequent servie-
‘ingof - commutators. used with electrographltlc;

-briishes; especially ‘where-viliration, the composi-- v. Yet:another object. is to prov1de a pro sof
“tion'6f the atinosphere-in which:they operate; and . ;.—thzs type in’ which -hard metal carbide is mcor- :
other factors increase the dfﬁculty of: pxoper - .-porated; mmaﬂy in; ‘a\carbon Toix fars

-operation.

Various means have ‘been” proposed fOr con,

coritact drop and iz

‘Whmh embody good electmcal charactensmcs
n..which the abrasive: character of th carbldes‘ :
0« is:fully. available.: ;.. o :

graphitizing, and no- subchuent impregn:
: neeessary

Aferrmg ‘cleaning -action. upon: electrcvraphmc' :

= ‘brushes. Many years ago- it was ploposed ‘to:in- -

“corporate hard metal: carbides.

.carbide -or boron carbide; in- these brushes; but
‘with-poor suceess becalse the graphitized brushes:s
--exhibited - little additional: cleanmg actmn a,ndv

the1r life'was short.

such’ ag-tungsten

‘Only mediocre success has a,ttended the 1dea. of'- i

depositing ‘abrasive ‘material jn~ electrographmc
--brushes after the graphltxzmg operatmn as ‘hy:
“impregnating thegraphitized - brush ‘with a2 ma-

‘terial which'is subsequerntly aecomposed usdally . * :

by heat, to deposit silica or some, other abrasive " ‘

imaterial throughoutthe ‘brush:

-‘proposed ‘to make electrographitic brushes from &7 )
~ mixture of carbon and hard métaliedrbide “which
‘is-‘thensubjected to’a: grdphitizing temperature.

’ ;Landvﬁnally nnpregnated ‘with-

: ‘be*torn frofm the rush By the

Se-the ‘carbide ‘particlés ‘will

Also, it has been

& resin, the'idea 't

- trog
“gomi ﬁbator Al] *55 hard’meﬁal cdrbide "the ‘lﬁghbtehipératures used,g

“b¥iish - séction, “and ‘altHough - Stich’ ‘procedires i e

srbon-hohided electrogr whn;m brushés »cohta;n-.-— o




o

1n graplntxzmg have caused the finely divided

particles of carbide to become fused, or.at least :

incipiently fused at the sharp edges which con- -
tribute abrasive action, so that the particles cr -

their ‘edges became round. Thus, althougzh the

carbides were retained in the graphitized brush

their desired effect was not had because the
rounding -of the particles or-their edges caused
them to slide or roll on'the commutator instead
of exerting the e&pected scouring. or cleamn:,
action.
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I have discovered further, and it is upon this
that my invention is predlca.ted in part, that the

foregoing difficulty is avoided and- :electro-
graphitic brushes possessing the desired cleaning
or séouring action may be made from-carbon-
carbide compositions by effecting the graphitiza-
tion at a temperature below that which causes
fusion or incipient fusion of the carbide particles.

In this way the desirable electrical characteristics’

~of graphite are obtained while the carbide dis-
tributed through thie graphite body retains its
abradihg action. . Such . brushes. possess. . sabis~
factory- life in addition - 0" cood commutatmg
characteristics.

J.n .general, the matenals and procedures used‘
for the manufacture of brushes can be followed -

_in the'practice of the plesent invention, due re-
gard being had to the graphitizing temperature
-as just stated. Generally speaking, the brushes

are made fr om a mixture of carbon base material,

finely divided hard metal carbide, and a binder.
‘The base materials may be such as are com-
- monly used, such as lamp black ‘'or a calcine of
lamp black and a carbonaceous binder, such as

ized. Other forms -of carbon such as coke;: gas
pblack, graphite, or the like, or mixtures of -them
. with lamp black, may be used. For most pur-
poses it is preferred to use a carbonaceous binder;
such as tar, piteh, or the like material productive

~ of a_carbon bond.

‘The finely divided hard metal carbide may be
added to:the carbon flour in a mixer, preferably
“heated, and the dry flour mixed for fifteen ' to
“twenty minutes, or long enough to obtain a uni-

form:lend. The pitch, or other binder, is then-

added and mixing continues until:the carbon and
carbide particles:are well coated,” and generally
irom one to two hours will ‘suffice for this pur=
pose.

which-are then baked in’ovens, for instance from
- between -1800° to 2200° ., to carbonize the binder,

Thereafter the plates are baked at a graphitizing.

temperature, and either batch or continuous type

electrical ovens may be used for this’ purpose. -
The ‘present invention is dependent upon this

last, or graphitizing, step, which.is criticalin ob=

taining the results which characterize the' in-"

vention. - Accordingly, the temperature of the

furnace is controlled so as to graphitize the car~:

pon. of the plates but to be below that. which
will cause the ‘finely d1v1_ded particles of carbide
to become rounded, or to round their edges. This
maximum ‘temper‘atme is, of course, dependent
upon the particular carbide present in the mix,

.and “the purity of the' carbide;, some carbides.
containing small amounts, of impurities which
will fend to lower the tempelature at which the

edges . of -the particles will undergo incipient
fusion, . The tempera.ture is, .of colirse, éasily con-
. trolled by adjustment of the. power input.to the
‘ ;oven. The contmuous method of graphitizing is

-This base mix is then removed from the’
“mixer, cooled, puiverized and niolded into plates:

“about 2700° and 3000° C
~range the’ ‘abrasive character of-'those carbides
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advantageous in the practwe of the 1nvent10n be— ‘
cause -of easier and. closer control of the tem-
perature

"I have found that where the carbmes of zir-
conium, columbium, tantalum and. titanium are

used it is'satisfactory to graphitize, in accordance
with this invention, at temperatures between
,“in which temperature

is' not detrimentally affected.  Tungsten and
vanadium  carbides, ‘however, require . lower
graphmzmg temperatures, -

The cleanmg or scouring-. actlon of ' brushes

" made in. accordance with the invention will be

15

.. speaking,

dependent-upon.such factors as the particular
carbide used and the amount present. Generally
it is now preferred that the brush shall

- eontain from about 0.1 to 1.5 per cent by weight
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" brush.:

of carbide. The scouring or cleaning action may
additionally ke controlled by varying the particle
size, which is particularly important in its effect
upon- the commutator, - It is generally true that
the finer ‘the carbide the more completely and
uniformly it is distributed-throughout the brush,
with - consequent improved un1form1ty ‘of ‘com-
mutator cleanmg action- durmg the life of the
If the carbide is too coarse it may cause

) tnreadmg, and even grooving, of the commutator.
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-85
tar or pitch, which has been baked and pulver-:
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negligible.

* On the other hand, if the carbide is too ﬁne its

cleaning action may be undesmably low, and even
1'now prefer to use the carbide in.a
form in which all of it pasSes a 200-mesh  sieve.

} For. severe conditions of service, where con51der-

ghle- ‘cleaning: action -is necessary, it is advisable
to have the majority of the carbide particles to-
ward the coarser end, i. e.,-passing but close to

200-mesh, but where more: of a polishing than ‘an

abrading action -is desirable, the carbide .may
suitably: be such-as will pass a 325-mesh-screen.

Various modifications are, of course, permis-
silide, 'Thus, mixtures of carbides may be -used,

- for instance as. & further means of controlling

the ~abrading “action;  and materials, such as

' sulfur, may be incorpoer "tted in the mixesfor thelr

45

known effects. :
From what has been sald it will be appremated '

- that.no impregnation. of . the brushes is used: in
- the practice of this invention. I have:found that
“ by . proceeding -as described the particles of car-

50

bide are held naturally :in place so. that the

“trolible and cost.of impregnation with a. medium

- intended to.act as a binder for the carblde are

55
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avoided.

As exemph;fylmr the practlce of tne mventlon
brushes  satisfactory for many applications are

‘macde from 160 parts by weight -of ‘lampblack
‘calciné mixed with 865 parts by weight. of isoft

pitc¢h and 34 part by weight of zirconium carbide
(through'.. 326-mesi) ‘in".a’‘ heated mixer: for
ninety minutes. . The mixture is cocled gnd pul-

- .verized ‘and ‘the flour is molded “into plates - ap-

‘prox1mately 1 inch thick.
dn coke and baked to 1800° F. inr a-‘gas fired oven,

The plates:are packed

- after which they are passed through a continu-

65

‘ous. graphitizing oven maintained at a tempera-

ture which graphitizes the-carbon.but-does not
cause fusion or rounding of the carbide particles.

Brushes made from. this mi% in this manner pos-
. sess distincet abrasive properties and the.desirable
70

commutating - ;properties  of ordmary electro-

graphitic brushes:

According ‘to the’ prov1s1ons of the patent

Statuues T'have explamed the principle and mode

wis

of practicing my 1nvent10n and have descnbed
what I now consmler to represent its best: embodl..
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ment. However, I desire to have it understood
that, within the scope of the appended claims,

the invention may be praCticed othersze than

as specifically described.
1 claim: . !
1. That method

metal carbide, and heating said mixture to .a
graphitizing temperature but-below a tempera-

ture which causes rounding. of the sharp edges

of said carbide particles.

of making an electrographitic
prush which comprises forming a mixture of .car- -
bon, binder, and at least one finely divided hard:

"4, That method of making an electrographitic
brush which comprises forming _shapes from' g
mixture of a major proportion by weight of car-

bon, & minor proportion of carbonaceous birder;

and at least one finely divided hard metal:car-:, :
bide, heating said shapes fo about-1800° to 2200°

. F.to carbonize said-binder and effect bonding of - ‘

.'said ‘mix, and .then heating the shapes to a. -

10

2. That method of making an electrographitic :
prush which comprises forming shapes from a

mixture of carbon, carbonaceous binder, and at
least one finely divided hard metal carbide, heat-
ing said shapes to carbonize said binder and ef-
fect bonding of said mix, and then heating the

15

shapes to a graphitizing temperature but below:. -

the fusion temperature of said carbide particles.

3. That method of making an electrographitic
brush which comprises forming shapes from a
mixture of a major proportion by weight of car-

hon, a minor proportion of carbonaceous binder,.

and from about 0.1 to 1.5 per cent by weight of at
least one finely divided hard metal carbide, heat-
ing said shapes to carbonize said binder and ef-
fect bonding of said mix, and then heating the
shapes to a graphitizing temperature "below a
temperature which causes rounding of the sharp
edges of said carbide particles. :

25

30°
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- graphitizing temperature but below. the fusion - -
temperature of said carbide. . - oo o
5. ‘As a new article of manufacture, an electro-

graphitic brush comprising 2 shaped body con--

sisting of graphitized carbon and at.least one

hard metal carbide in the form of finely divided:

sharp edged particles: distributed through and. »

bonded in place by said body, and the brush be~

ing adapted. to exert a ¢cleaning action vpon a.
-commutator. R B e

6. An electrographitic 'bruslh ‘according to

claim 5, said carbide constituting -about 0.1-to . e
1.5 per cent by weight of the body. ~ “.0 .
according - to-- ¥

7. An. electrographitic brush
claim -5, said: -graphitized carbon being: carbon

bonded and said carbide constituting about 0.1'to .

1.5 per eent by weight of the body. el
8. An - electrographitic - brush. according - to
claim 5, said carbide being selécted from -the ™
group consisting of carbides of zirconium, colum=
bium, ‘tantalum, titanium, tungsten and vana-.
dium. S I : i L
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