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To all whom it maly concern:

Be it known that I, LEONARD ANDREWS, &
sub;lect of the King of Great Britain and Ire-

land, residing at Hastlngs, in the county of

Sussex, England have invented Improve-
mentsin Reverse-CurrentIndicators,of which

~the following is a specification.
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This mventwn relates-toapparatus adapted

for indicating or for opening or closing a cir-

cuit on cha.nwe of the direction of the flow of
electrical energy in the form of alternating
An apparatus according thereto
comprises a transformer -core forming two
magnetic ¢ircuits magnetically connected to-
gether, two secondaries arranged to be ener-
gized by said two circuits, respectively, a
primary arranged to produce fluxes in both
of said circuits simultaneously, and a primary
arranged to influence said fluxes, so as to op-
pose one and assist the other.

with means for producing separate indica-
tions or. be adapted to produce a single indi-
cation resulting from their mutual colpera-
tion. _
core with acentral member which carries one
primary winding and which has at its ends
two cross members which each extend in op-
posite directions from the central member

and are magnetically connected together at

their ends and of which one carries equally
on its parts projecting on opposite sides of
the central member a winding for the other
primary, while the other cross member carries
the two secondaries disposed one on each side
of the central member. Such a transformer
comprises two magnetic circuits united for a

portion of their length and adapted to be

mutually energized by the primary winding
surrounding their united portions and other

windings, of which one (a primary) is divided

between and adapted to influence the two
magnetic eircuits on their ununited portions,
while theremaining windingsarerespectively

located upon the unumted porfions of the two -

magnetic circuits and ad:ued to supply in-
dicating-currents. It will be clear from this
that the conductors on the ununited portions
of the magnetic cirenits may he severally lo-

50 cated in any deslred positions a.nd Are not re- -

The circuits
of the two secondaries may be either provided

The transformer has or may have a

| stricted to the positions previously indicated.
The directions and situations of the windings
are such that one of the primaries will tend
to induce in the two magnetic circuits fluxes

conductors therefor, while the other primary
will tend to increase the flux in one magnetic

ducing the controlling or the greater indi-
cating current being llable to chanﬂ'e with
- change in the relabwe directions of the cur-
rents in the primaries.

ous ways.
separaw windings adapted to furnish indi-
cating-current are connected to lamps. It
may be colored red and green, respectively.
the arrangement being such that unless cur-
rents flowin both of the primaries neither of
the lamps will be lighted, but that if cur-
rents flow in both in the proper relative di-

to produce equal indicating-currents in the

circuit and decrease it in the other, the mag-
| netie circuit having the greater flux and pro-
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The indication may be furmshed in vari-
According to one arrangement
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rections the green lamp will light, while if

one of them flows in the wrong direction in re-
lation to the other then the red lamp will be-
come luminous. It is obvious that the only
funetion of the lamps is to indicate the pres-

ence of current 111 the secondaries and that

75

consequently any well-known electrorespon- '

sive device, such as a voltmeter, may be sub-

stituted for the lamps.
The accompanying Figures 1 and 2 are dia-

to one of a number of alternamnn‘-cuvrent
venerators connected in parallel 60 & pair of
bus--ba.ls In each example 1 and 2 are the
bus-bars. 8 is the generator. 4 and 5 are
the conductors leading from the generator 3
to-the bars 1 and 2, respectively.
core of the transformer. 7 and 8 are two in-
| dicating - lamps arranged, respectively, in
Secondaa} conductors 9 and 10, and 11 is a
conductor connecting together the two bars
1and 2. Itwill beseen that the transformer-
core; as hereinbefore deseribed, forms two
| magnetic circuits 12 and 13, which are united
for a portion 14 of the lenﬂ'th of each.
example shown in Fig. 1 the conductor 5 is

wound round AN unumted pOI‘thII of each of 10c

orams representing in each case the applica-
| £ tion of apparatus according to this invention
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the case.
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11 is wound upon the united portions 14; but
in the example shown in Fig. 2 the reverse is
In each example the secondary
conductors 9 and 10 are wound upon un-
united portions of the two eireuaits 12 and 13.
The arrows attached to the primaries 5 and
11 indicate the directions of the currents
flowing thersin when the generator is supply-
ing energy to the bus-bars 1 and 2. When
the carrents are flowing in the conductors 5
and 11 1in the directions indicated, they tend,

respectively, to induce magnetic fluxes in

the core of the transformer in the directions
indieated by the arrows marked ¢ and b, re-
spectively. It will be seen that the fluxes
due to the primaries oppose each other in the

~gireuit 12, and consequently the lamp 7 of

k)
O

5

- rent in the system will have no effect on the
lamps 7 and 8. . Should the generator-cur- |
rent fall, current will low to the failing gen--| -
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the secondary 9 wound thereon is not lighted,
whereas the fiix due to the two primaries as-
sist each other in the circuit 13, and conse-
guently induce sufficient ecurrent in the see-

ondary 10 wound thereon to light the lamp

8. It will be obvious that the simultaneous
reversal of the currents in the condnctors 5
and 11 due to the mere’ alternation of cur-

erator from the bus-bars, which are excited

by the other generators, and the direction of

the flux produced by the conductor 5 would

be reversed in relation to that produced by |

the conductor 11, so that the lamp 8 would
be extinguished and the lamp 7 would be
lighted. - - |
Instead of connecting the two bus-bars to-
gether diréctly the conductor 11 might obvi-
ously be arranged to have current induced
in it By the current in the bus-bars. Again,
instead of connecting the primary of the con-
ductor 11 to the bars 1 and 2 it might be con-

-nected to the conductors4 and 5 at points be-
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tween the gemerator 3 and the transformer
and between the generator and the bar1, re-
spectively. - - S

It will be seen that the primary of the con-

ductor 5 and the primary of the conductor 11

are respectively in series with and a shunt | of one of said circuits and partly round the

to the circuit of the generator 3; but the re-
verse might be the case ,
What I claim is—

‘1. The combination of 'a transformer-core
forming two magnetic circuits magnetically
connected together, twosecondariesarranged
to be energized by said two circuits respect-
ively, a primary arranged to produce fluxes
in both of said ecircuits simaltaneously and a
primary arranged to influence said fluxes so

a8 10 oppose one and assist the other.

2. The combination with an electrical cir-
cuit, of a transformer-core forming two mag-
netlc circults magnetically connected to-

- gether, two secondaries arranged to be ener-

gized by said two circuits respectively, a pri-

mary arranged to produce fluxes in both of
sald circuits simultaneously, and & primary

~ohe circnits 12 and 13, while the conductor 1 arranged to influence said fluxes so as to op-

pose ons and assist the other, one of said pri-
maries being connected in series with said
electrical circuit and the other of said pri-
maries being a shunt thereto. -
3. The combination of a transformer-core
forming two magnetic cirecuits united for a
portion of the length of each of them, and

four windings, namely a winding round the

united portions of said cirecuits, a winding
round the ununited portion of each of said
cireuits, and a winding partly round the un-
united portion of one of said circuits and

partly round the ununited portion of the other

of said circuits. L

4, The combination of a transformer-core
forming two magnetic circuits united for a
portion of the length of each of them, a wind-
ing round the united portions of said ecir-

euits, a winding partly round the ununited
portion of one of said circuits and partly
round the ununited portion of the other of

said circuits, conductors also wound upon
said core so as to be under the influence of
the magnetic fluxes” produced by currents
flowirg in said windings and electrorespon-

sivedevices connected tothe terminals of said

conductors. .
5. The combination of a transformer-core

i forming two magnetic circuits united for a

portion of the length of each of them, a wind-

ing round the united portions of said eir-.

cuits, a winding paritly round the ununited

| portion of one of said circuits and partly

round the ununited portion of the other of
sald circuits, econductors also wound upon
sald core 80 as to be under the influence of

the magnetic fluxes produced by eurrents

fiowing in said windings, and a lamp or other
signaling device connected in the cirenit of
each of said conductors. S

6. The combination of a transformer-core
forming two magnetic circuits united for a
portion of the length of each of them, four
windings, namely a winding round the united

‘portions of said eircuits, a winding round the

ununited portion of each of said eircuits, and

& winding partly round the ununited portion

f

|

ununited portion of the other of said eircuits,
and a lamp or other signaling device con-

'nected in the circuit of each of said windings

wound round the ununited portion of only
one of said circuits. | o

7. In combination, two magnetic cireuits,

two secondaries arranged to be energized by
sald two circuits respectively, a primary ar-
ranged to produce fluxes in,both of said cir-

cuits simultaneously, & primary arranged to -

influence said fluxes 8o as to oppose one and
assist the other, gnd electroresponsive de-
vices connected to said secondaries. .
- 8.. In combination, two magnetic circuits,
two secondaries arranged to be energized by
sald two circuits respectively, a primary ar-
ranged to produee fluxes in both of said cir-
cuitssimultaneously, and a primary arranged
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to influence said fluxes so as to oppose one

and aszist the other, - o
9. Incombination, an electrical circnit, two

magnetic circuits, two secondaries arranged

to be energized by said two circuits respéc-

tively, a primary arranged to produce fluxes

in both of said magnetic circuits simultane-

ously, a primary arranged to infiuence said
fluxes 80 as to oppose one and assist the other, .

one of said primaries being connected in se-

“ries~with said electrical circuit and the other

~ of said primaries being in shunt thereto.

.15;

10. In combination, an electrical eircuit,
two magnetic eircuits, two secondaries ar-
ranged to be energized by said two magnetic

circuits respectively, indicating devices con-
nected to said secondaries, & primary ar-
ranged tb produce fluxes in both of said mag-
netic circuits simultaneously and a primary
arranged to influence said fluxes so as to op- 20
pose one and assist the other, one of said
primaries being connected in series with said
| electrical cireuit and the other of said pri-
| maries being in shunt thereto. ,
Signed at 75-77 Cornhill, London, England, 25
this 18th day of March, 1903. | |

s

| " LEONARD ANDREWS.

Witnesses: -
PERCY E. MATTOCKS,

l - WM. O. BROWN,
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