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To all whom it may concern:
Beit known that I, JoEN HOPKINSON, a sub-
}e(,t of the Queen of Great Britain, residing

11 Holmwood, Wimbledon L0111n1011 South-

5 west, WV 8‘5111111151:{31" Chambers, Enﬂland have

invented a certain ew and Imploved Method
of Indicating and Controlling Currents upon
Hleetrie Circuits, (Case No. ‘»"80) (for which
Letters Patent of Great Britain No. 3,576,
1882, have been
granted to me,) of which the following is a
specification.

My invention relates especially to a method
of determining the difference of potential ex-

15 1sting at a given point in a system of electric

circuits supplying translating devices, the
special object being to provide an indicator
in which the varying drop or loss of potential
- upon a circuit may be readily compensated
20 tor at all times. When current is supplied
by means of main conductors to points more
or less distant from a central station, there is
a fall of potential due to the resistance of the
conductors, and as the current flowing in-

25 creases the fall of potential also increases, so

that if 1t is desired to maintain a constant
difference of potential at the distant points
special means must be employed for deter-
mining the loss underanygiven load. Toaec-

30 comphsh this I employ an indicator wound

with two opposing coils,one of comparatively
high resistance and connected across the ter-
minals of the source of electricity and the
other of low resistance so connected as to be

35 traversed by all or a determinate propor-

tional part of the current flowing to the trans-
lating devices. If now the current flowing
to the work-circuit increases, the effect of the
series-coll increases correspondingly. If the

40 difference of potential at the terminals of the

source be maintained at a normal value, the
difference of potential at the terminals of the

translating devices will not be as great as be-
{ore because of the greater loss or drop apon
45 the circuit which accompanies the transmis-
sion of the inecreased current, so that in or-
der to maintain the proper difference of po-
tential upon the work-circuit it is necessary
to increase the difference of potential at the

|

terminals of the source.
ference of potential thus regunired for com-
pensating for the drop or loss may be deter-
mined by properly adjusting the relative ef-
fects of the two coils of the indicator.

The increase i dif- so

In the aceompanying drawings, there 1s 53

shown in diagram, in Kigure 1, an organiza-
tion of .:‘mew&tub for carrying out the inven-
tion. Ifig. 2 1s a diagram showing the appli-

cation of the coils to an mdlea,tor

Referring to the figures, A represents a dy- 6o

namo-electric machine, and N lamps or other
translating devices of any suitable character
connected in multiple arc between the con-
duectors I.” 1% leading from the terminals of
the machine.

The indicating apparatus is represented at
C. It is constructed with two coils ¢’ ¢* op-
posing each other. The one coil ¢’ is con-
nected across the poles of the generator A or

05

between the lines L’ 1? at the points E and 7o

K. This coil is of fine wire and has a com-
paratively large number of convolutions.
The second coil ¢*isof thick wire having com-
paratively few convolutions. It isconnected

either directly in one of the conductors L’ or 75

L#orin a circuit derived therefrom, so that
elither the whole current or a proportional
part thereof will pass through it from the
point Gz tothe point II. The currentpassing

through the coil ¢° opposes in effect that So

through the shunt-coil ¢’. I usunally prefer
to use a proportional part of the current,
rather than all the current passing through
the line I°. It is then easy by properly ad-

justing the relative resistance of the two cir- 353

cuits including the two coils to indicate the
compensation required for any given value of
resistance of the main lines, and thus secure

a constant difference of potential between

ver for the purpose of preventing it from va-
rying materially in its resistance; but thisis
not necessary.

the two conductorq at the distant points. go
The shunt-coil ¢’ may be made of German sil-

The dlff(}l ential apparatus may assume va- 93

rious different forms without departing from
the essential features of the invention. It
may be arranged to indicate directly to the
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eye when the value of the difference of po-

tential upon the work-cireuit requires regu-
lation. It will be evident that an increase of
current flowing to the main line will increase
the effect of the coil ¢ of the indicator, there-
by tending to correspondingly operate the in-
dicator. If no change takes place in the dif-

ference of potential a,t E F, then the indica-

tor will be thrown out of balance The in-
creased effect of the series-coil c?in the indi-
cator may be balanced by increasing the dif-

ference of potential between the pomta K and

L5

20

25

30

F. Byproperly adjusting the relative effects
of the two coils, therefme the additional dif-
ference of potential 1eqmred to bring the in-
dicator to its normal position may be made

to exactly compensate for the increased drop

upon the line, so that the difference of po-
tential at the terminals of the translating de-
vices will be maintained approximately con-
stant if the index of the indicator is kept in
a normal position. |

I claim as my invention—

1. In a system of electrical distribution, the
hereinbefore-described method of controlling
or indicating the difference of potential upon
the work- ClI‘Clllt which consists in producing

an effect proportmndl to the currents flowing

to the work-circuit, opposing thereto an of-
fect proportional to the difference of poten-

1
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tial at the source of current, and in causing

thevariations in the effect proﬂuced by a va-
riation in the current flowing to the work-cir-

cuit to approximately equal the variations in
the effeet proportional to the difference of
potential at the source of current.

9. In asystem of electrical distribution, the

hereinbefore-deseribed method of eontrollmn‘

or indicating the difference of potential upon
the work-cireuit, which consists in producing
an effect proportional to the currents flowing
to the work-circuit, opposing thereto an ef-

' fect proportional to the difference of poten-

tial at the source of current, and in causing
the variationsin the effect produced by a va-
riation in the enrrent flowing to the work-cir-
cuit to approximately equal the variations in
the effect produced by such change 1n the dif-
ference of potential at the source as is re-
quired to compensate for the variation in the
loss or fall of potential upon the circuit.

In testimony whereof 1 have hereunto sub-
scribed my name this 9th day of February, A.

D. 1889. S :
JOHN HOPKXINSON.

Witnesses:
S. CRANSON,
K. A. HALL

- Both Clerksto Messrs. John Newton & So ns,

9 Birchin Lane, London, Public Notaries.
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