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"UNITED STATES PATENT OFFICE.

WILLIAM HENRY KANE KING, OF CARTHAGE,

MISSOURL

ELECTRICAL REGULATOR.

SPECIFICATION formmg p&rt of Letters Patent No. 620, 783 dated March 7,.1899,
Apphc&tmn filed September 20, 1898, Serial No, 691,473, (No model.)

To all whom it may concer:

- Beit known that I, WILLIAM HENRY KANE
ILING, a citizen of the United States, residing

at Carthage, in the county of Jasper and State
of Missouri, have invented certain new and

~useful Improvements in Electrical Regula-

tors; and I do hereby declare the following to
be a full, clear, and exactdescription of thein-
vention, such as will enable others skilled in
the art to which it appeltmm to make and use
the same. |

My invention relates to im p1 ovements in
regulators for electrical currents, and is de-

._ swned to be nsed for refrul&tmw electrical cur-

1ents of all kinds.
It consists in suitable contacts adapted to

~ be connected with a source of electricity, cir-
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cuitmakersand breakersadapted tobemoved
into and out of engagement with the said con-
tacts, and means for operating the said cir-
cult-breakers, so as to produce either an in-
terrupted current or an alternatmﬂ' current,
as may be desired.

It also consists in suitable contacts adapted
to be connected with an electrie circuit, cir-
cuit-breakersadapted toengage the same, and
an actuating mechanism adapted to control

“the vibrations of the circuit - breakers, and
suitable switches whereby an unmteuupted.

or an interrupted current may be produced
or an alternating current may be formed.
- It also consisbs in contacts automatically

- connected with a circuit, circuit - breakers

35

40

45

50

adapted to engage said contacts, and a com-
mutator adapted to be connected with the
current to make an alternating or an inter-
rupted current which shall hzwe equal periods
of flow and rest.

It also consists in certain other novel con-
struetions, combinations, and arrangements
of parts, as will be her e11mfte1 Tully descubed
and claimed.

In the aecompanymw drawl 11:10'3 I‘wme 1

represents a perspective view of my improved

current-regulator. Fig. 2 represents a verti-
cal longitudinal section through the same.
Iig. 3 represents a top plan view; Ifig. 4, a
horizontal section through the said regulator.
Fig. 5 represents a perspective view of the
commutator. IFig. 6 represents a detail trans-

verse sectional view through the commutator
-~ and aportion of the casing, showing the spring-
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contacts bearing upon its upper and lower
surfaces; and Fig. 7 shows a detail sectional
view of the actuating mechanism, illustrating
a slightly different train of gearing.

A in the drawings represents a casing for
holding a part of the mechanism, B B’ receiv-
ing-plates, and C a commutator.

I find that it is very desirable in using elec-
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tricity for all purposes to have a mechanism

connected up with the current by which the

kind of current used may be changed to suit

the purpose for which it is being used. In
pursuing thisidea I have conceived an inven-
tion which comprises suitable mechanism for
producing a continuous current, or an auto-
matically-interrupted current,oran automatic

05

alternating current, as may be desired. For -

the purpose of my invention I employ a cas-

ing, as A, made of insulating material, which
18 provided with an extended floor or base, as
&, upon which are mounted receiving-plates
B B'. These receivers are preferably formed
of angular plates of suitable conducting ma-
terial and carry contacting-serews, as b b6’ and
b* b°. Each of the receiving-plates B B’ is
provided with a snitable binding-post, as b° S,
In using the device either one of these posts

battery or other current, while the other end
18 connected with the negative pole. For the
sake of description and illustration we will
say that the binding-post {° is connected with
the positive pole of the current,while the bind-
ing-post b®isconnected with the negative. De-
livery-posts, as D D', aremounted upon a suit-
able insulating block or plate, as d, supported
at a suitable distance above the receiving-
plates B B, as clearly illustrated in the draw-
ings, the said plate d being preferably sup-

ported by standards secured to the casing A~

and the base a. Mounted between the receiv-
ing-plates B B isavibratingarm, as K, carried
by a vertical post or shafb e. The lower end
of sald shaft finds a suitable bearing upon

the base a, while the upper end is enwan'ed--
‘and held in place by means of an ad] usting-

screw, as ¢'. The said screw ¢’ engages suit-
able threads formed in the insulating-plate

- d, the said serew being provided with a socket
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| may be connected with the positive pole of a 8o
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or bearing in its lower end for holding the

upper end of the shaft e pivotally in place.
Carried upon the outer ends of the arm K are
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contact-springs, as ¢ ¢°, which extend up-
wardly, so as to have their free ends between
opposite ends of the contact-serews b 0* and
b" U°. Each of the contact-springs ¢ e®is con-
nected by a suitable connecting-wire with one
of the binding-posts D D', the said springs
being 1nsulated one from the other, prefer-
ably by forming the arm E of insulating ma-
terial. IFrom these binding-posts the current
can be conducted to any suitable place for
use. When the arm E is held stationary,
havingitsspring-contactsin engagement with
diagonally opposite contact-screws-—as, for
instance, 0’ U*—the current would be continu-
ous through the receiving-plates and the de-
livery-posts; but when it is desired to make
an Interrupted current or an alternating cur-
rent 1t 1s necessary to vibrate the arm E,
whereby the spring-contacts will make and
breal the circuits, as required. I employ a
very simple mechanism for auntomatically vi-
brating the arm E and certain means for con-
trolling the said vibration to accommodate
the mechanism to different uses of the cur-
rent. Interiorly of the box or casing A, I
mountan actuating mechanism,which is pref-
ably a simple clockwork, as illustrated in
Iigs. 2 and 4 of the drawings. This mech-
anism comprises a suitable frame, as F, in
which 1s mounted a main shaft carrying a
mainspring, as f. A master-gear, as f’, is
also mounted upon this shaft and connected
with the same by meansof a pawl-and-ratchet
mechanism, as shown in Fig. 4 in the draw-
ings at /*. The cog-wheel /' engages a pin-
ion, as f*, which is secured to an escapement-
wheel, asf?*. Thisescapement-wheelis adapt-
ed to be controlled by pallets in the usual
manner, carried by the lever /. The lever

g0 f°, carrying the pallets, extends out to a suit-
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able opening in the casing A and engages a
slot, as ¢, formed in a projection secured to
one end of the lever or arm X. The main
shatt of the clockwork is provided with a
winding-stem, asatf*, sothatit maybe wound
ap ab any time. The shaft G of the pallet-
lever extends up through the top of the cas-
ing A and carries at its upper end a horizon-

tal pendulum, as g, whichissuitably weighted

at 1ts outer end. The other or shorter end of
the said pendulum extends to a point near
one of the standards supporting the insulat-
ing-plate ' and projects between the engag-
ing or contact arms, as ¢, formed upon a
switch, as ¢g*. Theswiteh g*is mounted upon
a suitable pin, as ¢° the said pin engaging a
slot in the switeh, so that the said switchmay
be moved back and forth upon the said pin.
In order to hold the switeh by a frictional
contact against the standard, a coil-spring,
as g+ 1s preferably interposed between the
sald standard and a nut upon one end of the
sald pin ¢°. This spring serves to hold the

switeh ¢* with sufficient frictional contact

against the standard to prevent its being ac-

cidentally moved from one position to an-

other. As seen in Figs. 2 and 3 of the draw-
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ings, the contacts ¢’ ¢' are formed upon the
switch g% It will thus beseen that theswing-
ing of the pendulum may be regulated by
setting the switch ¢°, as said switch controls
the extent of movement of the pendulum.
It will be apparent also that when the switch
is moved to one extremity it will carry the
pendulum with it and move the pallet-lever
so as to vibrate the arm I& between the re-
celving-plates and bring the spring contact-
plates against the diagonally opposite con-
tact-screws—namely, either ' and 0° or 0
and 0°. If the positive and negative polesof
a circuit are connected, respectively, with the
binding-bosts {° 1%, as heretofore mentioned,
and the switch ¢* is pushed to one extremity
of 1ts movement, so that one of the spring-
contacts will engage the contact-serew o' and
the other contact-screwd?, a continuous cur-
rent will be established through the receiv-
ing-plates B and 13" and the delivery-posts D
D’, and the binding-post D' ispositive, while
the post D is negative. If the switch ¢*is
pushed to the opposite extremity, the arm I4
will be so disposed as to counect the contact-
secrews O and 0% A continuous current will
thus be established through the receiving-
plates and the delivery-posts, the post D re-
ceiving a positive current and the post D' a
negative current. If, however, the switch ¢*
1s moved to an intermediate point, as seen
1n Fig. 8 of the drawings, the pendulum will
be free to vibrate in reference to the clock
mechanism, and the arm E will be kept in
motion, bringing 1ts spring-contacts into en-
gagement with first one setof contact-serews
and then the other, so that an alternating
current is thus formed through the delivery-
posts, its polarity being continually changed.

The mechanism can also be used as an au-
tomatic rheotome, for, as seen in Ifig. 4 of the
drawings, the contact-secrews U and 0 are
made hollow and have mounted within them
contact-points which are normally held in
their distended or outermost position by
means of springs,as i, These contact-points
are provided with heads, as 2/, which have
projecting fins formed upon thelrinner faces.
When the contact-points are in the position
shown in Fig. £ of the drawings, the fins /i* oc-
cupy the recesses formed in the heads of the
screws 0 and 0°; but when it is desired to with-
draw one or the other of the contacts the head
may be pulled outwardly and turned until the
fins nolonger rest in the said recess, thus hold-
ing the contact-pointin its innermost position
and so that it will not be engaged by the vi-
brations of the spring-contact of the lever E.
By utilizing this construection the deviece may
be used as a rheotome, for one of the con-
tacts may be withdrawn—as, for instance, the
contact in the serew-6. This would prevent

| the formation of a current between the screw
b and the contact at the outer end of the
screw 0', so that the current would only be
completed when the spring-contacts engage
the screws {' and 0%, the opposite vibration of
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the said arm producing only a continuation
of the interval between the times of making

It will be re E;Ldlly seen that
instead of pulling outthe contact in the serew
b the contact in the serew 0® may be operated
in a similar manner for producing an inter-
rupted current, but in the opposite direction.
It will be readily seen that by this means the
currentiscompleted through the same cireuit,
and 1t 18 only interrupted as distinguished

from the alternating current previously de-
~seribed, in which the poles of the delivery-

- posts were changed at every vibration of the
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lever I,
As thus far deseribed, the device ha,s been
capable of producing an mtelrupted or alter-

nating current in which the periods of rest

are longer than the periods of flow. Very
often it is desirable to use an alternating cur-

rentinwhich the periods of rest shall be equal

to periods of flow. I accomplish this result
inaverysimple mannerin my improved regu-
lator. Upon the shaft /7 of the clock mech-
anism I mount a commutator, as C, the said
commutator preferably occupying a circular

space formed in the cover of the casing A.

The commutator C is preferably Construeted
of a body portion formed of msuldtmﬂ' mate-
rial, as ¢, and contact-plates, as ¢ ¢?, secured
t0 opposite faces of said commutator. Each
of the contact-plates is formed with radially-
extending contact-arms, as ¢, which are bent
so as to extend across the edge of the com-
mutator, the free ends of each of said arms
being prefel ably bent over the opposite faces
of the commutator, as clearly seen in Fig. 5
of the drawings. In order to connect one  set

of ‘contacts of the commutator with one pole

of the circuit, I secure a spring-contact, as
I{, in the casing A, the said contact extend-

1ng at its free end beneath the commutator

and engaging the contact-plate ¢® npon the
underside thereof. Thesaid contact engages
the said plate at a point near the shaft of the
commutator, so that it will have a continuous
bearing upon the said plate when the com-
mutator revolves. The spring-contact K is

connected by a metallic plate or piece & with

the binding-post 0° upon the receiving-plate

B, so that when the positive pole of the bat-
tel;) or othercircuitis connected with the said

post the current will also pass through the

spring-contact . A second contact-spring,
as L., is mounted upon the top of the box A,
preferably exteriorly thereof, and bears with
its free end upon the upper.plate ¢’ of the
commutator. A binding-post, as/,is secured
to one end of the contact-spring L, and the
other pole of the battery may be thus con-
nected directly to the said plate.

plates, as M N, are also mounted upon the
casing A and provided with spring contact-
points, as m 7, which extend downwardly
and engage the edge of the commutator C.
The contact M is electrically connected with
the delivery-post D' by means of a plate m?
and the inner standard m?, supporting the

Contact- -

insulating-plate d. The contact-plate N is
connected with a metalli¢ strip, as »n', which
extends downwardly upon the side of the cas-
ing A and around the edge of the basea along
the end thereof. A switeh, as ne, is pivot-
ally mounted upon the standard 2° of the in-
sulating-plate d.
plete the circuit through the contact N, the
switch ¢ is lowered, so as to engage the me-
tallic strip . It will thus be seen that the
current of electricity can be compieted from
the positive pole of the battery through the
binding-post 0° and the metallic connecting-
strip &', the lower spring I, the lower plate
of the commutator, the spring contact-point
m and the contact-plate M, the plate m?,
standard m?, binding-post d’, thence throuah
any device or m eeha_msm which is being used
or operated in connection with the eleetrie
current back to the bhinding-post D, thence
throngh the standard n° the switech #?, the
metallic strip ', the contact-plate N and con-
tact-point n to the upper plate ¢’ of the com-
mutator, contact-spring L,binding-post/, and
thence to the negative pole of the battery or
other source of electricity. The arms of the
contact-plates upon the commutator ¢* are
made of the same width throughout, and the
spaces between.the said arms are made equal
to the width of the spring-points n 71, so that
the current flow will be exactly equal to the
period of rest. In using the commutator it
will be apparent that when the clock mech-
anism is set in motion the alternating eurrent
will besetup between the 1‘8001'\?1]1 D"—pl atesand
the delivery-posts.

I haveillustrated my actuating mechanism
as communicating 1ts movement to the pole-
changing mechanism through the escapement
and pole devices. It will be obvious, how-
ever, that a similar result could be accom-
plished by employing a cam upon the shaft G
and using a loop for engaging the same, the
said loop being secured to the lever 1>.

While I have shown the train of gearingin

the actuating mechanism as using only three

shafts and gearing carried thereby, yet it
wiil be apparent that any number of shafts
and gears could be used for regulating the
movement fransmitted from thespring to the
mechanism operated. Thus, as seen 1n Fig.
7 of the drawings, a shaft, as f*, may be

‘mounted in the casing A and carry an es-
| capement-wheel, as /', a pinion, as 1% Dbe-

ing secured to the said escapement and en-
gaginga gear-wheel 4, secured to the shaft /.
This gearing would communicate a different;
spee(l to the operating parts through the
gearing shown in Fig. 2. It will be apparent
that this and other arrangements of gearing

may be used without departmﬂ* in the least-

from the spirit of my invention. |

It will be apparent from the above descrip-
tion that my improved regulator may be
termed a ‘‘universal regulating device for
electrical currents,” as it is adapted to pro-

| duce without changing or detaching the con-

W hen it 1s desired to com-
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nections with the poles of the source of elec- |

tricity either a continuousuninterrupted cur-
rent or an interrupted current through the
same poles orthe polarity of the current may
be changed so as to produce an alternating
current, all being controlled by two switches.
The mechanismis alsoreadily adapted to give
either an alternating current having the pe-
riods of current fiow shorter than the periods
of rest or with the periods of current flow of
equal duration with the periods of rest.

The device isverysimple with small chance
of the parts getting out of order, and it can
be used for medical or mechanical purposes.

Ilaving now described my invention, what
Ielaim asnew, and desire to secure by Letters
Patent, 1s—

1. In an electrical regulator, the combina-
tion with receiving-posts connected with a
suitablesource of electricity,of contact-points
on the said posts, a vibrating arm having
spring-contacts extending between the said
contact-points,adelivery-post connected with
cach of the said contact-springs, and a clock
mechanism connected with and vibrating the
sald arm and springs, whereby they may re-
celve an automatic movement for alternating
the current through the delivery-posts, sub-
stantially as described. -

2. In an electrical regulator, the combina-
tion with receiving-plates and delivery-posts,
of vibrating spring-contacts for changing the
polarity of the current passing through the
sald posts, a clock mechanism mounted in the
sald casing,an escapementconnecting the said
mechanism with the said vibrating springs, a
pendulum connected with the said escape-
ment, and means for controlling the extent
of movement of the pendulum, substantially
as described.

3. In an electrical regulator, the combina-
tion with receiving-plates and delivery-posts,
of vibrating contacts adapted to change the
polarity of the current passing through the
delivery-posts, a clock mechanism for auto-
matically vibrating the said contacts, the
pallet-lever of the said clock mechanism en-
gaging the lever carrying the said contacts,
a pendulum mounted upon the pallet-lever
shaft and a switch adapted to engage one end
of the pendulum whereby the pendulum may
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be moved to one side for producing a con-
tinuous current or may be permitted to oscil-
late in response to the clock mechanism for
producing an alternating or interrupted cur-
rent, substantially as described.

4. In an electrical regulator, the combina-
tion with receiving-plates and delivery-posts,
of contact-screws mounted in the said receiv-
ing-plates, vibrating contact-springs mount-
ed between the said serews, means for vibrat-
ing the said contact-springs the said contact-
screws comprising hollow screw-casings and
interior contact-points, springs for holding
the contact-points normally outward, and
means upon the heads of said contacts for
holding them out of engagement with the
spring-contacts whereby an interrupted cur-
rent may be produced, substantially as de-
seribed.

5. In an electrical regulator, the combina-
tion with a suitable actuating mechanism of
a commutator adapted to be revolved there-
by,thesaid commutator having contact-plates
upon its opposite faces, the said plates hav-
ing arms extending to the periphery of the
sald commutator and arranged so that the
spaces between the said arms shall be equal
to the width of the said arms, contact-plates
mounted upon the casing and having spring
contact-points adapted to engage the periph-
ery of the commutator, thesaid contact-plates
being electrically connected with delivery-
posts, a switch for controlling the connection
with one of said delivery-posts, spring-con-
tacts engaging the body portion of the plates
upon the commutator upon the upper and
lower sides thereof, one of said spring-plates
being connected with the positive pole of a
source of electricity, while the other one is
connected with the negative pole of said
source of electricity, the construction being
such that an alternating currenthaving equal
periodsof flowandrest may be produced, sub-
stantially as described.

In testimony whereof I hereunto affix my
signature in presence of two witnesses.

WILLIAM HENRY KANE KING.

YWitnesses:
J. D. KELLY,
C. T. REYNOLDS.
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