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. Twall whomn zf mm/ concern:

- Beitknown that I, WALTERD. LITCHFIELD,
& eitizen of the Umted States, residing at

“~'Schenectady, county of Scheuectad) , State of

New York, have inventad certain new and
usefulImprovements inBrush-I{olders, ((m;e
No. 2,150,) of which the following a specifica-

tion, .

This mventlon relates.to improvements in

;brnah-holdels for .eleetric: machives; and it
- consists in a novel means for proventing the

- overheating and consequent decrease of re-
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silieney of t.he springs, which are combined
with the brush-holders to force the Lrush
.against the commutator or collectm ring of
the machine.

It is well known that.the temper or re-
siliency of metal is impaired or totally de-
stroyed by heating. It is essential that a
spring be employed in brush-holders for the
purpose of maintaining the brush in good
electrical contact with bhe commutator.or col-

- lector, and these springs are almost alwaysin
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electrical connection with the brush, and con-
sequently take current. A good spring has

. eonsiderable- xesxstanee, and consequentlv be-

comnes very hot, %0 that its resilieney is im-
paired. ' One of the most serious problems
with which _constructors of electrical ma-
chines have had to deal is that of preventing

" this decrease of resilieney. In some classes

of work an adequate remedy has been pro-

vided in the form of flexible braided-wire

leads or cables, which are secured to the car-
bon brushes ﬂfenemll.\, emjloyed and tosome
conducting portion of the brush - holder.

" These flexible leads are familiarly known in

the art as ‘““pigtails.” Incertainother classes

- of work, however—such as railway-motors,
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in connection with which this invention was

-made—the brushesbecomeso hotthat the con-
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nection between the cables and the carbon
brushes is destroyed; but even in cases where
the cabls can safely be secured to the brush
orin cases where the cable is secured (o a
contact-piece which bears on the top of the
brush, as in the application. of Batchelder,

Seriai No. 49,198, filed February 28, 1901, the.
spring may take so much current that it will
become heated, and its resiliency will be im-
‘paired. Thexe is nothmo inherent in thei in:

(No model 3

vention which is incompatible with its use in
counection with an auxiliary eable, and, in
fact, the drawings herein disclose an appli-
cation of the invention in combination with
a cable of the type which is secured to an
auxiliary contact-piece which bears on the
top of the brush. .In such cases the inven-
tion serves as an additional means for the
Dreservation of the life of the spring; but in’
cases where the flexible cable is not employed
at all the invention may be so utilized as to
shunt practically all the current from the
spring.

The invention compuses a piece of good
conducting metal, such as copper, whicl: is
combined mth a brash-holder spring in such
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manner that the current which would other-

wise flow through the spring to heat it .and
destroy its spring qnalities wxll be shunted
through the piece of copper.

" Theleads or cables which have hlbhexto
been employed for the purpose of shunting
current from the springs have, as described
above, been made flexible in order to permit
free movement of the spring, so that the lat-
ter ¢ould follow the downward movement of
the brush toward the commutator when the
brush wore away. The same movement of
the spring should be permitted in all cases,
and hence the piece which is combined with
the spring in accordance with this invention
should be of ductile metal, and for this pur-

pose I prefer to employ copper, which is at’

once the most ductile and highly conductive
of metals.

Inaswmuch as the object «f che invention is
to preveut the brush-holder spring from be-
coming very hot, it is desirable that the aux-
iliary metal piece should be a good eonduec-
tor of heat in order to abstract the heat from
the spring. Again, I prefer copper for this
purpose, because in addition to its properties
of ductility and electricconductivity it is also
a very good conductor of heat.. .

The dlanu"‘S herein  disclose a spring
which comprises a flat strip wound into a
spiral eoil, which is thie best enibodiment of
my invention known to. me, but the inven-
tion in its broader aspect may be employed
in practice in combination with any other
form of spring, asthe strip need not be coiled,
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_ line, or resilient material of any desirable
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but may be a flat spring, and the spring it-
. self might be of any other eross-sectional out-

- outline whatsoever might be coiled helically
.- § instead of spirally. ' T

Of the drawings, Figure_g 'is;al;' elevation
of a brush-holder embodyiug the invention,

aad Fig.:2 is a perspective view of the spring |
shown in Fig. 1 and constructed in one of.

10 the numerous ways which the invention will

suggest to those skilled in thé art.
The.brush-holder H is suitably mounted
on and insulated from the portion X of the

. frame of the machine by means of the parts.
15 D, E, F, and G and has an insulator I inter-

posed between itself and said partsin aceord-

ance with the commonly-employed method !

disclosed in the patent to Priest, No. 648,052.

. The brush B is free to move- up and down
20 through the brush-holder and is adapted to
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‘engage the segments of the commutator M.
- Current is-taken from the brush-holder by
the lead Y, seciired by the bolt Z. The con-
struction described up to this point is already
well known in the art. : ,

. The spring S isarranged to force the brush
‘through the holder against the commutator
+ and isin electrical connection with thé brush,
vso that it takes current. In the example

- - 30 shown the spring is a flat strip, a portion of

which is coiled into a spiral, the end U of the

. 8pring in the center of the coil being straight
. and adapted to be secured in aslotin thestud
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40 conductor.

" Inaterial.

"T. Disks Q serve as guides and supports for
‘the coil and are held in place by pins K pass-
ing through the ends of the stud T. The
spring S may be of steel, but-is preferably of
phosphor- bronze, which will not become
heated as readily as steel, since it is a better
Phosphor - bronze has hitherto
been used for this purpose, and I cousider

that my invention may be most usefully em--

ployed in connection with a spring of this
A flat strip A, preferably of cop-

45 per,isplaced nponthephosphor-bronzespring,

so that it lies in contact therewith, and in the
particular type disclosed herein the copper

- - - strip is wound with the spring and riveted

. thereto. In testing theinvention [ employed

50 aspring of Scoville bronze five-eighths of an
. « inchwideand one-sixteenth of aninch thick,

The gopper strip was also five-cighths of an

~inch 'wide and thrée one-hundredths of an
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ineh thick, and when wound in parallel with
the brouze spring the copper strip had five
times the conductivity of the spring, and
‘Thence it is obvious that most of the current
was shunted firom the spring, with the result
that it did not become overheated.  'The cop-

60 per strip being such a good conductor may be
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so_very thin that it will interfeie in no way
with the frec movement of the spring 8, es-
pecially also-as copper is most duetile, so that
thie spring can move freely to kaep the brush
in engagement with the segments of thecom-

- mutator.

As shown in the druwings, the copper steip

extends on both sides of the spring fora con-
siderable portion of the length of the latter,
and as the copper strip is a good conductor

of heat and has a large extent of surface ex-
‘posed to the air it is evident that in this ar-

rangement- the little heat vhich may be de-
veloped in .the spring by the passage there-
through of a small current will be absorbed by
the copper strip and dissipated therefrom by
radiation and convection. The spring thus

may be used in cases where apigtail is secured
to the brush-holder for the purpose of codper-
ating with the pigtailinshunting currentfrom
the spring and to serve as a safeguard in case
the brush should become so hot that the con-
nection of the pigtail with it wmight be de-
stroyed. The invention may also be used, as
shown in the drawings, in cases where it is not
desired to have the free end of the spring en-
gagedirectly with the top of the brush in order

‘to prevent the poor contact which sometimes

results between the spring and the brush. In
such cases a séparate contact-piece C bears
on the top of the brush and the spring presses
on this contact- piece. . Thus a uniformly
good contact is provided between the top of
the brush and the contact-piece; but in order
to provide a better path for the current than
that between the contact-piece and thespring
a flexible lead P, consisting of a braided-wire
cable is secured to the portion J of the con-
tact-piece C, as shown in Fig. 2. Since the
spring is, in accordance with this inventien,
provided with the copper strip A, the cable
P may be attached to the strip A by means
of the elip L and .the rivets R. The rein-
forced spring is bent at.its free end, and the
bent portion is adapted to rest on the con-
tact-piece C and to be held thereto by means

of a pin N, which passes through the holes

O and the portion J of the contact-piece C.
Thus two paths for the current are provided
from the contact-piece C, but they join at the
copper strip A, so that all the current flows
through the reinforced spring, which it may
safely do owing to the copper strip.

What I claim as new, and desire to secure
by Letters PPatent of the United States, is—

1. The combination with a brush-holder, of
a contact-piece arranged to bear on the top of
the brush, a spring arranged to bear on the
contact-piece to force the braosh against the
commutator, a pieceof good conducting metal

" provideéd with an auxiliary conducting-strip -
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arranged in contact with the spring to shunt

current therefrom, and a flexible connection
between the contact-piece and said piece of
condueting metal. . .

2. The combination with a brush-holder, of
a slotted stud, and a spring coiled about sgaid
stud having one end bent to engage in said
slot-and the other end adapted to foree the
brash against the comumutator, said spring

comprising a flag strip of resilient metal, and

astrip of good conducting motal arranged in
contact with the resilient strip to shunt ~ur-
rent therefrom,

r25
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3. The combination with a brush-holder, of

- & flat spring arranged to force the brush
against the commutator, and a flat strip of
good condueting metdl .secured on opposite

5 sides of said spring to shunt current and con-
. “duet heat therefrom, the heat being radiated
from the: extended exposed surfaces of the

~ flat strip. - - -

4. The combination with a brash-holder, of |

1o & contact-piece arranged to bear against the
‘brusb, a spring arranged.to bear an-the con-

tact-plece, a plece of good conducting metal

to shunt current arouud the spring, and a

flexible connection Letween the contact-piece

and said piece of condueting metal. I5
In witness whereof I have hersunto set my

hand this 29th day of April, 1901.

- WALTER D. LITCHFIELD.

Witnesses: .
BENJAMIN B, HuLL,
MARGARET E. WOOLLEY.



