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ELECTRICAL TRANSMISSION OF POWER.

SPECIFICATION forming part of Letters Patent No, 514,228, dated February 6, 1894.
Application filed November 18,1889, Serial No. 330,729, (Nomodel.)

To all whom it may concern:

Be 1t known that I, Ruporprr M. HUNTER,
of the city and county of Philadelphia and
State of Pennsylvania, have invented an Ii-

5 provement in Klectrical Transmission of
Power, of which the following is a specifica-
tion.

My invention has reference to improve-
mentsforthe electrical transmission of power,

10 and consists of certain improvements which
are fully set forth in the following specifica-
tion and shown in the accompanying draw-
ings which form a part thereof.

In my applications, Serial No. 241,729, of

15 June 18, 1887, Serial No. 254,672, of Noveni-
ber 9, 1887, and Serial No, 328,877, of October
ol, 1339, are described systems for the dis-
tribution of electricity by the employment of
induction coils which are adapted to convert

20 the high tension line currentsintolow tension
currents for energizing the translating de-
vices. DMy present application, Case No. 122,
relates to the same general art but compre-
hends certain improvementsin the means for

25 regulating the induced currents produced.

In carrying out my invention I provide a
generator of any suaitable construction for
producing currents of alternately increasing
and decreasing potential, or alternating cur-

3o rents of high electro motive force, and con-
vert such currents by the employment of
transformers or induection coils into currents
of substantially thesame periods but of lower
potential for local distribution. The fine
wire coils of the local distributing transform-
ers may be in series or parallel with the line
circuit and the coarse wire of the said trans-
formers arranged to feed separate local cir-
cuits. The local transformers may be in sep-

40 arate central stations for different distriets
and supply current to distributing mains and
local house circuits as set out in my applica-
tion of 1889 above specified, or each of the
transformers or induction coils may be in

45 separate houses for local distribution without
the employment of any central station ex-
cept that where the current is generated.
The transformers have movable cores which
may be inserted or removed with respect to

so the colls 80 as to increase or decrease the
magnetie capacity of the transformer, and

35

:

preferably the regulation is performed auto-

matically by causing the current in the local
circuit to control through suitable devices the
movement of said magnetic core of the trans-
former. Or if desired, the core may remain
stationary and the same general mechanism
as hereinafter described may be employed to
cut into or out of circuit any desired amount
of the wire of the transformer, either of the
primary or sccondary coil. By this means
any variation in the demand in the local cir-
cuit or distributing mains will automatically
cause a regulation in the production of the
induced current by the transformer. When
the apparatus is regulated in this way the re-
sistance to the line current in the primary of
the transformer may bereduced and a saving
result from the reduction in current in the
line necessary to overcome the resistance of
the line and transformer coils.

I do not confine myself to any particular
arrangement of local or line circuits nor to
any particular detail of construction or type
of transformer, the generator of the primary
current of alternately increasing or decreas-
ing potential. It isnot essential that the cur-
rents in the line circuit shall take the nega-
tive sign because they may be produced as
set out in my application Serial No. 35,397,
filed February 23, 1883, or as set out in Let-
ters Patent No. 389,974, dated September 25,

1888, in which they are of the same sign but

of alternately increasing and decreasing po-
tential. Likewise interrupted line currents
may be used if desired as set out in my ap-
plication of June, 1887, hereinbefore specified.

In the drawings:—Figure 1 18 a diagram-
matic plan view showing the relative arrange-
ment of the electric circuits and their con-
nections, and Fig. 2 is a plan view of a modi-
fied arrangement of the regulating apparatus
of the transformer.

A are the line wires orcircults and receive
current from the generator B, preferably an
alternating current dynamo, and the current
oenerated is regulated by the exeiting dyna-

' mo C and regulator c.

E are branch circuits leading from differ-
ent parts of the wires A and include the pri-
mary or fine wire coils of the induction coil
or transformers F. The coarse wire of these
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transformers connect with distributing mains Y tributing stations baving the induction ap-

H and thence with local circuits I including
translating devices J of any suitable con-
struction. If desiredthese transformers may
deliver directly into the local circuits. The
transformers are provided with movable cores

extending within the coils, which cores may

be made in single or double parts, and are

- movable within the coils so as to increase or
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decrease the magnetic capacity of the trans-
former. -

In Fig, 1 the core G is connected with a
screw threaded rod or shaft g which is moved
by a worm wheel Lh acting as a stationary nut,
which worm wheel is rotated by a worm / on
the shaft of the electric motor K which is in
a shunt circuit acrossthe mains H. This mo-
tor may have a hand regulator &£ and also a
reversing switch M which is operated by an
enveloping core O and helix N, which helix
is in a shunt circuit P across the mains H,
and isprovided witharegulatorn. Itwillnow
be understood that if the demand on the trans-
former was decreased thecurrent in the motor
circuit E would be increased therebystarting
the motor that it may withdraw the core to
reduce the currentinthe local circuits. When
this 18 accomplished, and the current is in ac-
cordance with the demand, the reversing
switch opens the motor circuit. If now there
is an inereased demand on the local circuits,
the spring p overcomes the attraction of the

core O and the switch M is reversed causing

the core G to be moved into the coils of the
transformer FP. | -
The motor K and the switch actuating de-
vices for controlling the direction of its rota-
tion are preferably in shunt relation with the
local circuits I.. The operation of the device
O N is dependent upon the fact that when

‘strong currents of alternating polarity are

sent through the helix N thereis a tendency
to throw off the ring core O causing it to be
moved upward away from the helix. This
tendency is availed of to make the switeh
shift when the current in the mains H H be-
comes in excess of the demand in the local
circuits and translating devices. The mains
H would ordinarily extend through the
streets, and the local circuits I having trans-
lating devices J would extend intothe houses.
J mayrepresent lamps, or motors orany other
suitable translating device. The local cir-
cuits I may be provided with switches ¢ so
that any local circuit may be cut out without
interrupting those remaining and each trans-
lating device may have its own switch as is
customary. . | -

In my improved system it is evident that
the cores of the induction coils in the dis-
tributing stations might be operated by hand
in place of an electric motor K, indications
to the operator in charge being given by any
suitable meter arranged in or across the
mains H.

In Fig.1 D D represent several local dis-

l ator for currents of alternately increasing and

‘paratus or transformers located at them for

i supplying the current to the separate dis-
| triets, and all of said districts may be oper-

ated indirectly from the distant generating
plant B, at a central station common to all of
the various distributing stations. Theinduec-
tion coils or transformers while preferably in
multiple by the branch circuits E, may have
their fine wire coils in series in the line A as
shown at F’ in Fig. 1.
the automatic regulating apparatusupon one

| transtormer or induction coil only, it is to be

understood that similar regulating apparatus
would be employed with all of the transform-
ers for each distributing station D.

In place of the regulator shown in Fig. 1 it

may be modified as shown in Fig, 2 in which

two cores G are employed, one for the fine
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While I have shown
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wire coil and one for the coarse wire coil and

made movable to or from each other so as to
be capable of being inserted into or with-
drawn from both coils simultaneously and to
equal degrees. To do thisIconnect the cores
of soft iron G with levers U having links u
hinged to the worm wheel L actuated by the

electric motor as in the case of Fig.1l. By

rotating themotor in either direction the cores
are moved into or out of thecoils and vary the
magnetic capacity of the transformers. This
method of regulation is excellently adapted
for municipal distribution as the induetion
generating apparatusat thelocal distributing
stations are large and material variations in
their duty are not likely to be sudden. '

I do not confine myself to the minor details
of construction in the regulating devices as
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they may be modified in many ways without

departing from the spirit of my invention.

The apparatus for and method of transmit-
ting alternating currents or currents of vary-
ing potential and converting them into cur-
rents of lower potential by converters either
in series or parallel at a distance from the

Ic§
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generating station is not broadly claimed in

this application as the same forms subject
matter of my application hereinbefore re-
ferred to and my applications Serial No.
85,897 filed, FFebruary 23, 1883, Serial No.
329,958, filed October 4, 1889, and Serial No.
327,632, filed October 21, 1889, -
Having now deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, is— | -
‘1. The combination in an apparatus for the
electrical transmission of energy of a gener-

decreasing potential, line circuits conveying
said currents to a distance, a secondary in-
duction coil or transformer having its fine
wire coil in cirenit with the line, and its
coarse wire coil in a local distributing cireuit,
a movable soft iron core for said indnetion
coll or transformer, and means to insert or re-
move said core with respect to the coil. -

2. In an apparatus for transmission of elec-
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trical energy, the combination of a generator
for supplying current of elternately increas-
ing and decreasing potential, line circuits
leading from said U"enera,tor, induction coils
or trsnsformers having their fine wire coils
1n connection with the hne cireuits in paral-
lel and their coarse wire coils in connection
with a distributing circuit, local eircuits con-
taining tra nslntmn‘ dewces connected to the
dlStl‘lbutln‘J‘ olreult and electro magnetic de-
varying the magnetic oapneltv of
the induction coils or transformers
3. Tlie combination of two separate distriets
provided with electrie circuits for distribut-
ing current; a distributing station for each of
sald distriets; an induetion coil ortransformer
in each of sald stations and having its coarse

~wire coil in cireunit with the dIStl‘lbutlnﬂ' clr-

cuits; circuits including the fine wire oolls n
eleetrloal connection w1th a source of electric
energy of current of alternately increasing
and decreasing potential and automatic de-

~vices for varying the magnetic capacity of
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- source y of electrical energy and having a core

45

50 means to control the mechanical power de- |

the said induction coils or transformers

4. Thecombination of twoseparate districts
providedwith electrie circuits for distributinge
current; adistributing station for each of said
districts; an induction coil or transformer in
each of said stations having its coarse wire
¢oll In circuit with the dzstrlbntmn cirenits;
circults including the fine wire coils in paral-
lel with each other. and in electrical connec-
tion with a source of electric energy of cur-
rent of alternately increasing and deoreasmﬂ'
potential, and automatic dewoes for varying
the magnetic capacity of the said induction
colls or transformer

5. The combination of a source of electric
enern‘y of alternately increasing and decreas-
ing potential;aninduection coil or transformer
hawnn its fine wire coils in cireuit with said

made of one or more movable parts formed of
magnetic material; a local or distributing cir-
cuit in connection with the coarse wire ooﬂ of
the induction coil; and mechanical power de-
vices for II]OVIHU‘ the core or parts thereof
within or Wlthout the coils for varying the
magnetic capacity of the transformer, and

vices governed by the current flowing in the
drstrlbntm{r circuit.

6. The method for the transmission of elec-
trical energy which consists in generating
high tension currentsof alternatelyinereasing
and decreasing potential and supplying same
to a line circuit, subdividing and converting
sald high tension currents Into low tension
currents by induection, energizing separate
translating or current consuming devices by
sald low tension induced currents, and vary-
ing the magnetic capacity of induction to

regutlate the generation of the induced low

tension currents in accordance with the de-
mand.

7. The method for the transmission of elec-
trical energy which consists in generating

- hightensioncurrentsof altern ntely increasing

and decreasing potential and supplying same
to a line ononlt subdividing and converting

' said high tension currents into low tension

currents byinduction, energizing translating
or current consuming devices by said low fen-
sion indaced currents, and automatically va-
rying the magnetic capacity of induection to
regulate the generation of the low tension cur-
rents and maintain a substantially constant
current flowing through the translating de-
vices notmthstnndmﬂ* variations in the I'e-
sistance due to varying the number of trans-
lating devices in circuit.

8. The method of transmiftting electrical en-
ergy which consists of supplying to a line cir-
cuit currents of high tension and alternately
increasing and deoreasm o potential, convert-
ing said currents into currents of low poten-
tial by induction, supplying such induced
currents to transiating devices, and automati-
cally regulating the induced current gener-
ated by varying the magnetic capacity of in-
duction whereby the generation of currentin
voluime 18 self retrnlated in accordance with
the demand.

In testimony of which invention I have
hereunto set my hand.

RUDOLPH M. HUNTER.

Witnesses: |
ERNEST HOWARD HUNTER,
S. T, YERKES,
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