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UNITED STATES

PATENT (OFFICE.

JOSEPH ARCHIBALD WIT.LIAMS,

OF CLEVELAND, OHIO.

ELECTRIC-CURRENT REGULATOR.

SPECIFICATION forming part of Letters Patent No. 450,985, dated April 21, 1891,

Application filed November 15, 1890, Serial No, 371,560.

Lo all whom it may concern:
Be it known that I, JOSEPH ARCHIBALD

- WILLIAMS, of Cleveland in the countv of

IO
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Cuyahoga and ~tate of Oh1o have invented a
new and Improved Current-Regulator, of
which the following is a speei: 10&11011 refer-
ence being had to the annexed dmwqu
forming a part thereof, in which—

I‘wure 1 is a side %ectlondl elevation of my

1mproved current-regulator; and Fig. 2 is a
side elevation, partly in section, of a series
of connected eompound bars. |

Similar letters of reference indicate corre-
sponding parts in both views.

‘"The object of my invention is to construct
a current-regulator for attachment to dyna-
mos for regulating the current by moving the
brushes towm*d or awvay from the neutml

line.

My invention consists in the combination
of a compound thermostatic bar with the cir-
cult-wires of a dynamo, a pair of compound
thermostatic bars -oppositely arranged with
respect to each other, connected with the mov-
able brush-holding bar and current-shifting
devices arranged To throw the current into
one or the Other of the secondary compound
thermostatic bars.

The casing A, which contains the working
parts of my improved regulator, is provided
with a horizontal partition B, which, together
with the casing, is preferably made of insu-
lating material. At or nearthe center of the
casing there are guides.a «’, through which
passes the rod C. The lower end of the rod
C 1is provided with a piston 0, fitted to a dash-
pot ¢, secured to the bottom of the casing A.
The upper end of the rod C is connected by a
link ¢ with the movable brush-holding bar
D, the pivotal point of which is coincident

with the axis of the commutator-cylinder K.

The bar D carries the brushes ¥ I, which
bear upon the neriphery of the commutator-
cylinder K.

To the top of the b&Sllﬁlﬂ A is attached a
curved compound ther mostatic bar G, formed
of two bars of metalof unequal expansmlhty,
preferably of a bare of iron and a bar f of
brass, fastened together by brazing or rivet-
ing, 'T'o the free end of the (301111)01111(1 ther-
mostatic bar G is pivoted a link ¢, which is

pivotally connected with an arm 7, attached | is connected with the fixed end o

| to the rod C.

(No model.)

To the horizontal partition I3
is secured a compound thermostatic bar G/,
like that already described, but oppositeb
arranged in respect to its 13051t10n in the cas-
ing. The free end of the ‘Lhemmst atic bar
G’ is connected by a link ¢’ with an arm 7/,

| attached to the rod C.

To the floor of the casing A is attached &
curved compound thermostatic bar G?, simi-
lar to those already described, but made
smaller and provided at its free extremity
with a contact-piece ¢, which pmj ects up-
wardly between twocontacts 7 and 7', held by
the horizontal l)ﬂl‘tltlon I3 in the path of the

said contact 4.

To the floor of the casing A at one side of
the dash-pot ¢ is secured an ! electro- magnet ,
provided with a tubular core I, to which is
fitted the rod m, provided with the armature
n. The upper end of the rod m is furnished
with a head o, which rests upon a curved
Spring p, attached to the under surface of the
horizontal partition B. In the sald horizon-

tal pELI‘tlthI], above the head o, is arranged &

contact-piece q. On the onpomte side of the
dash-pot ¢ is arranged a magnet £/, which 1s
provided with Lhe tubular core [, to which ] IS
fitted the 10{‘1 m’, carrying the m*ma,tm*e n’
and head o, as in the other ¢ case, which 18
forced by the spring p’ against the contact-
piece ¢'.

The lareger magnet I, secured to the floor
of the casing A, is furnished with a tubular
core 2, 10 wlnch is fitted a rod m*, carrying an
m*umtme M,
through an aperture in the horizontal parti-
tion L, and is pivotally connected with the
lever T, fulerumed in the standard -, attached
to the top of the horizontal partition 3. The
shorter arm of the lever I is curved down-
wardly and extends toward the rod C, while
the longer arm,to which the rod*is pwoted
18 eomlected wﬂh the lower end of a spring s,
tbe upperend of which isattached toa bracket
t, secured to the horizontal partition 3. "I'he

md bracket is provided with a stop w for
limitine the upward movement of the longer
arm of The lever L.

The wire J from the dynamo is connceted
with the compound thermostatic bars G G’ by
the wires v w. The wire J’ from t’le dynamo
C the com-

and the rod 7 extends up
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pound thermostatic bar G% and the free end
ol the said compound thermostatie baris con-
nected by a wire ¢* with one terminal of the
magnet lI. The remaining terminal of the
magnet Il is connected by a wire 0 with one
terminal of tne magnet 4/, the other terminal
of which is connected by the wire ¢® with the
contact-piece 5. The contact-piece 3’ is con-
nected with one terminal of the magnet /., and
the remaining terminal is connected by the
wire d* with the wire 07, conneeted with the
m‘wnets /A", The heads o 0" of the rods m
m” are connected by the wire e% and the wire
¢ is connected with the wire o2 by the wire
I The contact-piece ¢ is connected by a
wire ¢° with the free end of the emnpound
thermostatic bar G/, and the contact-piece ¢’
18 connected by a wire ¢° with the free end of
the compound thermostatic bar G.

When the current in the dynamo is normal,
the contact 2, carried by the end of the coin-
pound thermostatic bar G* ocecupies an ap-
proximately central position between the con-
tact-piecesyy’; but when the currentincreases
beyond the preseribed limit the compound
thermostatic bar G*isheated and thrown over,
50 thatthe contact 2 touches the contact-piece
7" and closes the circuit of the magnet %, there-
by drawing down the armaturen and breaking

the cu**emt between the head o and contact ¢,

thus causing the current to cease through the
compound thermostatic bar G’ , and allowlnﬁ
the greater part of the current to flow thr ouﬂh
the mannet lz and the wire d? and the Wholo
current flows through the wires f*¢? head o
contact ¢, and wire ¢° to the compound ther-
mostatic bar G, thence through the wire » to
the conductor J; and at the same time that
the contact-piece 7 on the free end of the com-
pound thermostatic bar G*is'in contact with
the piece 7’ the current divides at the points
of contact in the ratio of the resistances of
the magnet £ and H, respectively, and as the
whole current would be divided part would
be shunted from the magnet I through the
magnet &, which would 1er1uce the power of
the magnet I sufficiently toallow thetension
of the 5p1'inn s to raise the lever I and depress
1ts shorter arm, thereby freeing or unelamp-
ing the rod C dnd leaving it free to move.
The current flowing throuoh thecompound
thermostatic bar G will heat it, causing its
free end to ascend, while the cessation of the
current through the compound thermostatic
bar G’ will allow the bar to ¢ool, contract, and
curve upward, so asto actin eongunet_lon with
the bar G, thus moving upward the rod C, tilt-
ing the brush-arm D, and moving the brushes
away trom the neutral point or points of maxi-
mum current. The current being thus di-
minished, the compound thermostatic bar G?
will cool down and break the electric eont&cb
between its free end and the contact 5/, when
the rod m will be returned to its normal Po-
sition and thewhole current will flow through
both thermostatic bars G G’ alike. It will

also flow through the magnet I, causing its |
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armature n* to be drawn down, thus bringing
the shorter arm of the lever I into contact
with the rod C, binding it firmly in its posi-
tion so longas Lhe whole current flowsthrough
the magnet .

When the current passes below the normal,
the compound thermostatic bar G* cools and
straightens more orless, bringing its free end
into contact with the point 7, when the cur-
rent will pass through the magnet A/, draw-
ing down the armature 2/, thus breaking the
circuit between the head o and contact-point
¢’, causing the current to pass through the
compound thermostic bar G/, and causing it
to cease in the bar G, when the clamping de-

vice will now unclamp the rod C, and the said

thermostatic bar ¢ will cool, and its free end
will move downward, while the thermostatic
bar G’ will heat and tend to curve in toward
1ts fixed end, and both thermostatic bars to-
cether will movetherod C downward, thereby
carrying the brushes toward the point of
maximum current.

The operation of brefuking the cirecult at
cither contact-piece ¢ orq’ shuntsthe current

partly from the magnet II and releases the
rod C, thus ELHOWI]]“ the spring s to lift the
1011;_3;61 arm of the lever I, and whenever the
current is restored by the head o or o’ com-
ing infto contact with the coatact-pieces q g’
the whole current is restored in the magnet
IT and the rod C is again clamped in posi-
tion. '

Where a single compound thermostatic
bar G or G’ is insufficient for moving the
brushes, or where the current does not pro-
duce in a single compound thermostatic bar
sufficient heat for securing the required mo-
tion, a number of thermostatic bms G are
arranged in series, as shown in Fig. 2, belng
connected eleetuca,lly alternately at oppos‘,lto

ends, so that the current 1s compelled to pass

up and down through the entire series.

In lien of the curved compound thermo-
static-bars G G’, I may in some cases use
curved bars of spring metal. Therefore I do
not limit or confine myself to the exact con-
struction herein shown

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. Inan electric-current regulator, the com-
bination, with the movable brush-holder of &
dynamo, of two thermostatic bars oppositely
arranged with respect to each otherand con-
nected with the brush-holder, and mechanism
for shifting the current from one bar to the
other, substantially as specified.

2. In an electric-current regulator, the com-
bination, with the brush-holder of a dynamo,
of two thermostatic bars oppositely arranged
with respeectto each other and connected with
the brush-holder, and an auxiliary thermo-
static bar for directing the current through
elther of the brush-moving bars,substantially
as qnemﬁed

. In an electrie-current 1*00111{1101' the com-
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bination, with the brush-moving rod, of an
electrically - operated clamping - lever flor
clamping the brush-movingrod when the cur-
rent is normal, substantially as specified.

4. In an electric-current regulator, the com-
bination, with the oppositely-arranged ther-
mostatic brush-moving bars, of an auxiliary
thermostatic bar for controlling the direction
of the current in the regulator, and two cir-
cult-breaking electro-magnets controlled by
the auxiliary thermostatic-bar, substantially
as specified. |

5. In a current-regulator, the combination
of the rod C, provided with the piston b, the
dash-pot ¢, the compound thermostatic bars
G G/, the auxiliary compound thermostatic
bar G° the magnets & &/, rodsmm/, provided

¥
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with the armatures and head, as desecribed,
the springs p 9/, and the electrical connec-
tions, substantially as specified.

6. In a current-regulator, the combination
of the rod C, provided with the piston b, the
dash-pot ¢, the bars G G/, the auxiliary com-
pound thermostatic bars G? the magnets & //,
the rods m m/, provided with the armatures
and head, as described, the springs p p’, the
electrical connections, the magnet I, arma-
ture n°, and theleverl, substantially as speci-
fied.

JOSEPII ARCHIBALD WILLIAMS,

Witnesses:
J. W. SMITH,
7. M. ITUBBELT..
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