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1o all whom it may concern: .
Be 1t known that I, Mavurice Grorer Nrw-

- BOULD, a subject of the King of Great Britain
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ed certain new and

and Ireland,residing at Coote Road, Napier,
m the provincial district of Hawkes Bay, in
the Dominion of New Zealand, have invent-
useful Improvements in
Automatic Cut-Outs for Electrical Conduc-
tors, of which the following is a specifi-
cation, - ; _
~ In eleetrical tramway systems it is usual
to employ a feeder cable, the current from
which is fed to the trolley wires at conven-

-

lent distances, the trolley wires being di-

vided into insulated sections and the current

~ted to each trolley wire in each section inde-
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- sent an msulated

pendentiy, .

My invention has for its object the cut-
ting off of the electrical current 1n a section
of trolley wire instantaneously upon a break-
age of the trolley wire taking place, the un-
broken trolley wire of the section as well
as the trolley wires of the other
the system continuing available
purposes. -

In carrying out my invention upon & sys-
tem in which two trolley wires are employed,

for traflic

1 take off g corresponding current from each

of the wires of a section and utilize these
currents 1 opposition to produce equilib-
rium in electromagnetic apparatus. Upon
the breakage of a troiley wire the equilib-
rivm is immediately destroyed by the ces-
sation of flow of one of the currents, and the
remaining current operates a circuit breaker

which cuts out the broken section of trolley

wire. .
The application of my invention will now

be deséribed by the aid of the accompuanying

drawing wherein :— .
igure 1, is a dizgrammatic general ar-
rangement of a section of an electrieal {ram-
way system to which my invention is a]-
plied. "Tig. 2. a front elevation of a clrcult
breaker, Fig. 8, a front elevation of solenoid
apparatus for carrying my invention into
practice, I'ig. 4, an end elevation thereof,
F1g. 5, a diagrammatic general arrangement
ilustrating a modification, Fig. 6, a similar
view illustrating another modification.
 As two trolley wires are usually employed
in modern tramway systems I illustrate my
invention as applied to a two wiro system.
Referring first to Figs. 1 to 4. Inclusive,
The trolley wires 1 and 2 respectively repre-

tem.

Hig. 2, well known

sections of

the contact |
“and the end of the Jover 32, when operated
engages with a

section of a tramway sys- .

wires from the feeder cable 3 by the leads 4,
and 5, and 6 and 7, a cireuit breaker 9 for
trolley wire 1 being located between the
leads 4 and 5 and a similar circuit breaker
10, for trolley wire 2, between leads 6 and 1.
There are a large number of circuit breakers
which can be used with my invention and in
. and suitable apparatus is
shown. The lead 4 is connecled to the fermi-
nal 11 and lead 5, to the terminal 12. .The
bridge piece 13 normally closes cireuit. be-
tween the terminals and is fixed upon the
end of the slide rod 14 which moves in guides
15, and has threaded upon it the spring 16,
Spring 16 normally tends to project the
bridge piece away from the terminals and
thereby break electrica] connection between
them, but the slide rod is retained in 1ts nor-
mal position by
engaged by a pivoted trip-catch 18.
trip-cateh is operable, to release the slide
rod, by a core 19 within
which is excited by current passed through
it by the shunt 21, one end of the shunt being
connected to the lead 4 from one end of the
section of trolley wire 1, and its othep end
connected by lead 62 to a contact plece 22
also shown in Figs. 1, 8 and 4, now to be re-
terred to. 'The relay coils 23 and 24 are
wound in oppesite directions, the coil 23 be-
ing connected by lead 23, through a resist-
ance 26, with the extreme end of the section
of trolley wire 1 and by lead 27 to earth.
Coil 24 is connected by the lead 28, through
resistance 29, with the extreme end of the
section of trolley wire 2 and ic earthed by
lead 30. The core 31 passes through the coils
and 1s pivotally connected at its ends with
the levers 32 and 33 respectively, the ends of

the levers being pivoted respectively at 34
veing earthed, The

and 35, the pivot pins
lever 33 when operated by movement of the
core 1n one direction engages at its end with
piece 22, previously rveferved to,

in the opposite direction,

similar contact picee 86 connected to a shunt
wire Gl from the circuit breaker 10 which

fatter is precisely similar to the ecireuit

breaker described in veference to g, 2.

L]

The coils and exciting currents are equal and

a projection 17 upon its end
1The

trip solenoid 20

Current is supplied to the trolley
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the core 31 is therefore in equilibrium be-

tween thém. . Upon the breakage of a trolley
wire the current ceases through one of the
coils, the core is drawn over by the other
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coil, and the lever upon that side earths the
solenoid 20 of the circuit breaker (sce Ifig.
2) through the contact piece with which the
end of the lever engages. The excitation of
the solenoid releases the trip-catch 18 and
the slide rod being free to move under op-
-ation of the spring 16 the bridge pilece 1s
moved from the terminals 11 and 12 and the
current from the feeder cable to the broken
trolley wire 1s immediately cut off.
Referring now to Iig
another modification : The trolley wires 1
and 2 are severally connected to the circuit

brealkers 9 and 10 in a manuer precisely simi- |

lar to that described in veference to Ig. 1,
the same numerals of reference being used
to indicate the same parts.  The permanently
magnetized bar 37 is pivoted at 38 and has

one pole opposite to a fixed core 39 and the

other pole opposite to a fixed core 40. A
shunt 41 1s taken through resistance 42 from
the trolley wire 1.coiled avound the respec-
tive cores 89 and 40, and led to earth. Shunt
43 1s taken through resistance 44 from the
trolley wire 2 coiled aronnd the cores 39 and
40 1n a direction opposite to the coils of shunt
41, and led to earth. Dy this arrangement
the opposing currents produce magmnetic
equilibrium 1n the two cores, but when one
current 1s cut off by the breakage of a wire,
the cores become nmnnetued one core hav-
ing the like, and ‘che other core unlike, po-
lmltv to the ends of the magnetized bar 87,
to which they are SGVGI“IHV opposed. The
result 1s that the bar 87, being attracted at
one end and repelled at the OUIGI turns on
its pivot 88 and makes contact, 1£ Vlbldttd 1N
one direction, with the contact piece 4B,
which corresponds to contact piece: 22 in
Iig. 1, or 1f vibrated in the other direction
with contact plece 46 which corresponds
with centact piece 36 1n I'ig. 1. The circuit

- breakers are similar to that described PAr-
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ticularly in reference to Iig. 2 and the con-

tact pieces 45 and 46 are cach in connection
with the trip solenoid of one of the circult

breakers. Ilectrical connection between the
feeder cable 3 and the broken trolley wire is
therefore cut off 1mmediately upon the bar
37 striking the contaet piece.

I{Lf(‘l'llnﬂ‘ to Ifig. 6.
takén tluounh a resistance 48 from the trol-
ley wire 1 fo a coil 49 and carthed. Shunt
H0 1s taken through a resistance 51 from the
trolley wire-2 to the coil 52 and eaxthed.

The equilibrium bar 53 rocks upon pivot 54

]

The shunt 47 is

091,634

and carries, at one end, the core 55 which 1s
within coil 40 and at its other end the core 56
within coil 52. When current is passing
through both coils the cores are acted upon
equa.lly by the respective coils and the bar
53 remains horizontal. When, however, a
trolley wire 1s broken one coil is instanta-

- neously cut out and the other coil operates 1ts

core and turns the bar 53 oh 1its pivot until

- one of 1its ends engages a contact piece in
5 which 1Hustrates

clectrical connection with the trip solenoid
of.the circuit breaker of the trolley wire
which has broken. The contact pieces 57
and 58 are respectively connected to the cir-
ciiit breakers 9 and 10 which are precisely
similar to that described particularly in ret-
evence to Ifie. 2 and are therefore mdmatm
by the same Twmerals and operate to cut ofi
current from the respective trolley wires 1
and 2. A tension spring 59 connected to an
extension from the bar 53 prevents the bar
from oscillatinge too readiiy.

Iignilibrium in the electromagnetic appa-
ratus may be obtained by meloymu similar
cotls excited by equal currents or if differ-

ent coils are used a corresponding differen-
- tinlion 1s made 1n the currents by which they

are respectively excited.
I claim—
In an clectric tramway system, two trol-

ley wires, two shunt wires each taking an

mdeendeni current trom the troliey wires,
two stationary cores, two electromagnetic
cotls surrounding e.«.mh Core
to neutralize vach other, so that each of said
cores 1s normally in a state of mag,netm
vthbrmm connections between said coils

“and said shunt wires, a pivoted lever consist-

ing of a permanently magnetized armature

adapted to be operated by one of said cores

e and so w mmd a9S
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when one of said shunt wires 1s cut out by

the breakage of a tr 01]LY wire, contact pieces

one for each end of said lever and adapted

to be engaged theveby, and two cireuit blea&-

ers, one connected to each of said contact

preces adapted {o cut off current in the trol-

ley wires, substaniml]y a1s described. |
Dated this 6th day of May 1908.

In testimony whelwf I have signed my

name to this specification in the presence of

Lwo witnesses.
MATURICE GEORGE NEWBOULD,

1WVitnesses:
Orive Rourr Crorr,
AnNiE Dororiiy McKENZIE.
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