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UNITED STATES

PATENT OFFICE.

DANIEL OSCAR HULL, OF PORT CLINTON, OHIO.

ALTERNATING-CURRENT REGULATOR.

SPECIFICATION formmg part of Letters Patent No. 652 775 dated J uly 3 1900.
Apphcetlnn filed March 1, 1899, Berial No. 707,270, (No model.)

To all whom it may concern:

- Be it known that I, DANIEL OSCAR HULL,
a citizen of the Umted States, residing at
Port Clinton, Ottawa county, Ohio, have in-
vented certain new and useful Improvements
in Alternating-Current Regulators, of which
the followmfr 18 a spemﬁeatlon |

My mventmn relates to an apparatus for |

controlling the current in circuits fed from

alter 1?::.:1{,1:111*[T current constant-potential mains;:

and 1ts obgeet is to automatically maintain

any desired current (up to the capacity of the |

system) in a circuit which is fed from alter-
nating-current constant or approximately
eonetmt potentiel maing, whatever be the

number or resistance of the translating de-

vices which may be connected in or cut out
of said circuit. |

My invention is more particularly designed
as an improvement upon the apparatus shown
and described in United States Letters Pat-
ent granted to me November 2, 1897, No.
593, 050

These improvements relate to the construe-

tion of the brush and its actuating mechan- |
1sm, the autoconverter, and the eonstmctmn_

and connections of the induction- motor de-
sceribedin said patent, and also tothe simplifi-
cation of my previous device by the omission
of various parts.
in the manner and by the means hereinafter
described, and shown and illustrated in the
eocompanjmﬂ*dmmnws made part hereof, in
which-—

Figure 1 isa plan view of my regulator with
part of the main gear-wheel and ring, herein-
alter referred toj broken away to show the
contact-pleces, hereinafter referred to; Fig.
2, a central lengitudinal sectional view of a
portlon of the same; Fig. 3, a central longi-
tudinal sectional elevetmn of the brush, hel e-
inafter referred to; Fig. 4, a top plan view of
the same; Fig. 5, 2 perspective view of the
pair of elternating-eurrent motor-magnets,

hereinafter referred to, together with their

housing and support, one of the magnets be-
ing p:«mtly broken away to more fully show
the form of said housing; and IFig. 6 is a di-
agrammatic view of a elremt and &pperatue
embodying mv invention.

Like parts are represented throughout the

views by like letters and figures of reference. .

ternatingconstant-potential mains.

These results are secured

In the drawings, A A’ represent the two al-
I repre-
sents an autoconverter which is connected
across said mains. The windings of the au-
toconverter are connected at suitable inter-
vals with contact-platesd’. Thecircuit which
it 1s desired to control has one terminal per-

manently connected with one main A, as at

a, while the other terminal is connected with
the movable brush D, which may be succes-

sively moved into contact with the several

plates b'.
The translatmw devices C may be of eny
desired character and may be adapted to bein-
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dependently connected in the circuit *“in "se-- |

ries” or cutout, as desired. Itisevidentthat
by the movement of the brush D back and
70

forth over the contact-pieces b’ any desired
potential difference between the terminals of
the circuit to be regulated (up to the capac-

ity of the system) can be obtained.

‘When the translating devices C (which for
illustration in this instance are arc- lights)
are located at a distance from the controlling

75

mechanism and are liable to be sevemlly '

turned on or off at any time, it is desirable to
provide means which will act automatically
to regulate the potential difference of the ter-

minals and keep the current constant in the

circuit notwithstanding the variations in re-

sistance due to tummﬂ' any number of lights
on or off.

The automdtle movement of the
brush D, as shown in the drawings, is effected
by an mduetlon motor, and the dlreetlon in
which the armature of said motor moves is
governed by the switch , which switch is ac-
tuated by the core of the solenoid-magnet I,
connected 1n the circuit to be controlled.

A particularly-effective construction, com-
bination, and arrangement of parts for anto-

3o

Q0

matically moving the brush D back and forth -

upon the small contact- -pieces 0’ and for giv-
ing a quick makeand break to the brush and
eontaet-pleees is shown 1in Ifigs. 1, 2, 3, and
4. 'The contact-pieces 0’ are amanﬂ‘ed in a
circle or the are of a circle. The brush D is
carried on the wheel N, mounted in the cen-
ter of said arc. The wheel is a gear-wheel,
which is connected by a train of gears h L' 1/?
with the motor H.

To prevent undue sparking, it is necessm}
that the change of position of the brush from
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one contact-piece to another be made very
quickly as compared with the slow movement
of the wheel upon which it is supported. To

this end the wheel N carries a radial metallic

bar <, which at its inner end is rigidly con-
nected with the wheel N and revolves there-
with. At the outer extremity of the arm d
is a radially-projecting short bar or finger o,
pivotally connected, as at d*, to the arm .
3 is another radial arm loosely and revolu-
bly mounted, as at d*, upon the same axial
line as the wheel N and normally parallel
with the arm ¢. The arm ’ carries the ra-
dially-projecting brush D, which rests npon
and successively encounters the contact-
pieces d'. At the extremity of the arm
and rigidly secured at a right angle thereto
is a pin d’, which projects into and. engages
a slot d° in the outer end of the short pivoted
bar or finger ¢’. A double spring s, secured
to the arm d, as at s’, clasps the two sides of
the bar or finger d’ and tends to hold bars '
and ® normally in radial alinement, though
permitting their lateral swing in both direec-
tions upon the pivots d* and "

A ring X is fixed outside of the row of con-
tact-pieces 0’ and is provided with an in-
wardly-projecting overhanging flange /, from
the inner side of which project or depend
pins %', which are arranged one above each
of the spaces midway between the contact-
pieees b’. The outer end of the short pivoted
bar d’' projects so far that when said bar 1s
in a radial position it enters between two ad-
jacent pins &' %', the brush D being now in
contact with that one of the contact-pieces 0’
which lies between said pins. When the
wheel N, with its bar d, is moved in either di-
rection, the obstructing-pin &' causes bar d’
to swing upon its pivot ¢* until the end of
the bar d', being drawn inward by such move-
ment, may pass said pin &'. It will be seen
that during this movement of the arm d and
bar d the brush-carrying arm ¢’ has remainced
practically stationary, being thus held by the
pin d?, projecting into the slot d’ of the arm
d'- but when the wheel N and the arm d

Thave traveled far enough to permit the outer

extremity of the bar ' to escape from 1its
contacting pin /' the spring s quickly throws
the arm (' forward into radial alinement with
the arm d and against the next succeeding
stop or pin &/, carrying with it the arm «°,

~which as it swings on its pivot carries the
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brush into contact with the next succeeding
contact-piece b'. Thus it will be scen that
no matter how slowly the wheel N may move
in one direction or the other the brush is
thrown from one contact to the next with the
force and rapidity imparted by the spring s.

The windings of the autoconverter, with
which the brush D becomes connected as it
is moved to and fro in the are formed by the
row of contact-points b, are sufficient in num-
ber to meet the ordinary demands of the cir-
cuit to be controlled. These windings are

|

| secured to a suitable base.
“allel bars ¢’ near each end has an opening

represented in the diagram Fig. ( as exX-
tending from ¢* to «’. I find it advanta-
geous, however, to continue the windings of
the autoconverter beyond the fixed terminal,
as from ¢ to ¢!, in order to provide a step-up
conversion of potential beyond the impressed
olectromotive force of the constant-potential
mains. These ‘“step-up” windings of the
autoconverter are provided at proper inter-
vals with contaet-points 0, which are brought

into and out of circult in the same manner
as are the windings of the remainder of the

converter. It is advantageous to provide a
suitable amount of resistance in the wires
connecting the windings of the autoconverter
with the contact-picces, as at 07, Fig. 0.

In anormally-open branch eircuit 2 2%, con-

nected with the autoconverter, as shown, is
a switch G, controlled by solenoid 1 in the

main cireuit. In the circuit 2 2* is an alter-
nating-current motor ¥, conunected by train

of gears N i’ Ii? with the wheel N, which car-

This motor con-
r alu-

ries and controls brush D.
sists of the usual revoluble copper o
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minium disk o, mounted between the poles of

a pair of magnetsp p, the polesof one of said
magnets being disposed at one side of the
disk, the other magnet’s poles being disposed
at the opposite side of the disk. (dee Ifigs.
1, 5, and 6.) The magnets and disk are

95

compactly and simply mounted and securely

retained in their proper relative positions by
the use of a housing-piece ¢, composed of
brass or other suitable non-magnetic metal.
The housing-piecce may be deseribed as two
flat parallel bars ¢’ ¢, the pair being con-
nected at each end by a leg ¢%, each leg hav-
ing a foot ¢°, by which the housing may be
Kach of the par-

g* therethrough to receive a part of the ends
of the inwardly-turned opposing laminated

100
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ole-nieces or cores of the magnets »p p.  The
|8, P & P

disk ois journaled between and supported by
the two flat parallel bars ¢' midway of their
length, as at ¢°% It will be seen that the two
magnetls are rigidly secured side by side and

that the disk ¢ is mounted between them and

between their pole-pieces by the use of the
single piece or housing g, herein described,
which housing also serves as short-circuited

rings around the pole extremities.

When by a changein theload Cthestrength
of the solenoid I is increased or diminished,
the switeh G is thrown inte contact with one
or the other of contact-pieces ¢’, thus closing
the branch circuit 2 2*. From each of the
contact-pieces ¢’ leads a separate wire to one
of the magnets p, which magnets are con-
nected to the line 2°. - If by the action of the
solenoid and the switch one magnet 1s thrown
into circuit 2 2%, the disk o will be set Into
corresponding motion. If thie other magnet

be thrown into circuit by the cpposite action
of the solenoid and switch, the disk will be
caused to rotate in the opposite direction, 1n

110
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either case imparting motion to the brush, by
which the proper potential between the tor-
minals is maintained.

Having described my invention, what I
claim, and desire to secure by Letters Patent,
18—

1. In an alternating-current regulator, a
series of contact-pieces, pins or stops alter-

nating with said contact-pieces, an arm con-

nected with the driving mechanism of the
regulator, a bar or finger pivoted to the outer
extremity of said arm and projecting between
sald pins or stops, a spring to hold the arm
and finger normally in alinement, a movable
brush arranged to successively contact with
said contact-pieces, and a sliding connection
between said brush and said bar or finger.

2. In a regulator for alternating currents,
a pair of mains, an autoconverter connected
across said mains, a series of contact-pieces

~connected with the windings of said con-

30

verter, a movable brush in the circuit to be
controlled adapted to contact with either of
sald contact-pieces, a solenoid in said eireuit,
a normally-open branch circuit 2 2*, con-
nected with said autoconverter, a reversible
induction-motor in said branch circuit, driv-
ing connections intermediate the motor and
the brush, and in said branch circuit a switch
contr olled by said solenoid.

3. In a regulator for alternating currents,
an autoconvertel in the circuit 130 be con- .

)

| trolled, a movable brush in said circuit op-

eratwely connected with the converter, a
branch circuit, a two-point switch in a,l_d 35
branch circuit controlled by the main circuit,

an Induction-motor in said branch circuif
adapted to actuate the brush, and two mag-
nets for said motor in said branch circuit at
opposite sides of its disk, one of said magnets 40 -
being connected with one of the contacts of
said sw1tch the other of said magnets being
connected w1th the other contact of smd
switch.

4. In an alternat&ng-eurrent regulator, in 45 -
combination with an autoconverter and a
movable brush in the circuit to be controlled,
an 1nduction-motor operatively connected
with said brush, said motor comprising a
housing having a narrow flat opening there- 5o
through, a disk journaled in said housing
centrally ot said opening, and a pair of elec-
tromagnets having the opposing extremities
of their poles secured in said housing on op-
posite sides of said opening and embracing 55
opposite margins of said disk, said housing
being adapted to serve as short-circuited
rings around the extremities of the magnets,
substantially as shown and desecribed.

DANIEL OSCAR HULL.

In presence of—

EO. A. TRUE,
CHAS. F. JOHNSON.
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