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To all whom it may concermn: |
Be it known that we, ERNEST . SCHULTZ

"and CONRADO SINTASY ORFILA engineers, re-
siding at Barcelona, in the Kin ﬂ'dom of Spain,

have mvented cer tmn new and useful Im-
provements in Automatic Safety Devices for

Hlectric Circuits; and we do hereby declare

the following to be a full, clear, and exact de-
scription of the mventwn such as will en-
able others skilled in the art to which it ap
pertains to make and use the same.

Our invention relates to Improvements in

circuit-controlling devices to be used in con-
nection with suspeuded_eonduetms By the
use of our said invention should such con-

ductor or conductors break or become short- -

circuited with other conductors the current
will cease to flow through the interrupted or
short-circuited conductor.

This invention is especially applicable to
electric-railway systems using the overhead
trolley. When used in this connection, all
danger of broken line-wires is ehmmated
As soon as a wire breaks or becomes short-
circuited all current to that section of the
system i1s immediately cuat off through the

automatic operation of a device to be herein-
after described.

In order to more fully describe our said in-
vention, reference will be had to the accom-

panying drawings,in which—

Figure 1 is a dlagrammatw view of a rail-
way system in the cireuit of which is con-
nected the circuit-breaking device. Fig. 21s
a similar view to Fig. 1, the only d1fte1enee
being that in this view a guard-wire 18 em-
ployed with the system. I‘w 3 18 an eleva-
tion of a switch for con trolhnn' the automatic
circult-breaker. Fig. 4 1s a plan view of the
circult-breaking deviee, Kig. 5 1s a side ele-
vation of the same, and Fig. 6 isa front view
in elevation of the circuit-breaking device.

The same letters refer to mmﬂar palts
throughout the several views.

In 01der to avoid confusion in I‘ms 1 and

2, where the parts are simply co_nventwnally
%hown in diagram, small letters are used to
designate Lhe par ts the eomespondmcr large
161313618 being used in the 1emamlnﬂ Vlew,s to

struetlon |

Referring first to Figs. 1 and 2, Fig. 1 is a
diagrammatic view of a railway system as
commonly employed in which my improve-
ments have been incorporated, Ifig. 2 being a
view similar to Fig. 1, the circuits being

slightly altered to conform to a system hav-

ing an overhead conductor and a guard-wire

running parallel thereto.

Taking the diagram shown 11:1 Fig. 1 first,
L Tepr esents the feedel and ' the line- ~wire,

) designate the corresponding parts in the con- 5o
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on

the latter cmrespondlnw to the ordinary over-

head frolley or main conductm - Connected
up to this line- ere x' at each end are the
conductors 7 and #'. Each of these conduc-
tors is provided with the solenoids ¢ and p,
respectively, into which coils the cores or
plungers ¢' and p’, respectively, are adapted
to0 move.
tached the horizontal balaucmn‘ -arm h',which
supports said plungers g and p'. TlllS arm
or needle is connected in the main line by the
conductor n, shown as tapping the line along
the feeder . Adjacent to the end of this
needle i are two oppositely-disposed contact-
points m m’, these eontacts forming a connec-
tion with theconductorn”. Thisconductorn”
is passed around the maﬂ'net v, a8 shown and
inally connects with the conductor 7 thus
completing this circuit through the crround

when the arm or needle swings in either di-
‘rection and forms a connection with either of
‘Themain feeder zis also

the contacts mm/'. |
wrapped around the magnet, but with a fewer
number of turns and with a coarser-diameter

wire than is the case with the conductor n”,

h is aneedle or arm to which is at-

75

30

sald conduetor & being connected with the

switch-contact /. Opposing this contact 1
is anothercontact f',which contactsareadapt-
ed to be connected by the switch-blade f, ear-
ried by the switech-arm ¢, pivoted to swing
from the pointe. ['isapawl ordog the point
of which is adapted to engage behind a lug
of the switech-arm g and adapted to normally
hold said switch in a closed position. This
dog has an extension /, which forms an arma-
ture to the magnet v. &' represents the main

| feed-wire directly from the dynamo or other

Q0

95




1O

20

30

35

40

45

40

55

6o

2

source of supply. ' is the terminal for the
switeh-contact 7', adapted to be connected in
circuit with the main feed-wire ¢/, such as by
means of the connector d.

1'he operation of the system shown in Fig.
1 1sasfollows: Currentissupplied to the sys-
tem by the conductor ', passing through the
partsdd'and the switeh-poles /' ' and switch-
blade f, thence to the conductorxz. This con-
ductor « passes around the magnet v and
then out to the main conductor «/, or, if it be
a railway system, the trolley-wire will be rep-
resented by the wirea'. Before reaching the
wire «', however, the current has branched
off from the conductor «, part of said current
passing in shunt over the wire », through the
coll ¢, and then connecting with the condue-
tor 1. Iollowing the other part of the same
circuif,the current after passing over the con-
ductor =’ passes over the wire ', through the
coll p, and then connects with the conductor
7. It will thus be seen that when the circuit
isin its normal working condition the magnet
visconstantly magnetized by the main current
passingovertheconductorx; butitisnot mag-
netized strong enough toattractthe armature
[. It willalsobeseen thatthe circuitis divided
through the coil q and attracting its core ¢/
with a certain intensity, and at the same time
a part of said current passes through the coil
P, thereby causing the same to attract its core
P'. Thus it will be seen that these coils ¢
and p are constantly attracting their respec-
tives cores with an equal amount of force;
but should the wire &’ become broken or dis-
connected the current will cease to flow
through the coil p, the entire current flowing
through the coilg. Consequently the arm 7/
will become unbalanced, and the contact car-
ried by the arm or needle /1 will contact
against the contact m1'.
connection with the main circuit through the
conductor 2, when connection is made with
the contact m' the current is caused to trav-
erse the wire ', around the magnet v, and

through the conductor +'' and resistance '
to the ground, which completes the circuif.

When the circuit is thus completed, the mag-
net v attracts the armature [, which causes
the dog ' to release the switeh f, which will
cause the circuit to be broken between the

contacts /' f', after which the needle /i will |

swing back to ifs normal position, ready for
the next emergency. Inorder to restore the
circuit to its normal condition, it will simply
be necessary to again close the switch £.
Referring now to the system shown in Iig.
2, 1n this view a guard-wire is provided, the
arrangement of circults being changed ac-
cordingly. Inthiscasecurrentistaken from
the conductor ¢’ and flowing through the
parts ¢ d’ and the switeh £ and contacts 77 77,
through the conductor « to the main conduc-
tora’,through the resistance 2',and then over
the guard-wire 1, over the wire ', through
the coil p, resistance-wire »" and »/, then to
the ground. At the same time a divided

As this arm /i 1s in |

|
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. be seen that the current is divided, one por-

current passes from the conductor x by the
wire 7, through the coil ¢, resistance, and
wire 7 to the ground. In this case,too,it will

tion of said current passing through the coil
g and another through the coil p in such pro-
portions as to keep the balancing or control-
ling device in equilibrinm. The relative
amount of current passing through each of
these coils p and g may be adjusted by resist-
ances which are inserted in both of the cir-
cuits. Now in this case should the conductor
2 and guard-wire u become short-circuited
an excess of current will flow through tho
coil p, or should either the guard-wire or main
conductor become disconnected or broken an
excess of current will flow through the coil 4.
In either case the balancing device will be-
come unbalanced, connection will be made
with the wire n", and the magnet v will be-
come energized,attracting the armature /,and
thereby disengaging the dog (', which releases
the switch f,which having a normal tendency
to fiy back will break the circuit between the
contacts ' ', as in the foregoing instance.
In Fig. 3 we have shown one form of con-
trolling or balancing device such as may be
employed in connection with our invention.
This deviee, it will be seen, operates on the
same principle of two solenoids acting in op-
position, the forces exerted upon each other
normallyequalizing themselves. Inthisview,
PPand Q represent the solenoid-coils,and P’ Q)
are the corresponding cores adapted to move
intoand outofsaid coils. Thesecoresare both
suspended firom the endg of the balancing-arm
' at equal distances from the pivot thereof
and are adjusted so as to be balanced when
no current is passing through the coils. At-
tached to or integral with the arm II’ is the
arm or needle Ii. This arm Il is provided at
its bottom end with any suitable non-fusible
contact suspended from a spring. At about
the center of said arm H is provided thescrew
", to which is connected the wire N’, by
means of which current is supplied directly
to the arm H, thus avoiding the necessity of
passing the current from the base of the de-
vice and through the pivots. 1M and M’ are
sultable oppositely-disposed contacts carried
by the base of the device, s0 placed as to be
adapted to contact with the contaet carried
by the arm H. These contacts M and M’ are
both electrically connected together, and it
makes no difference which way the arm II
swings the circuit completed thereby will be
the same. Thisdevice isconnected upin the
circuit in the following manner, reference
being had to Figs.1 and 2: The wire N, lead-
ing from the top of the device, is connected to
the wire n, wires R’ from the coil P are con-
nected in series with the conductor 7', the
wires R,leading from the coil Q,are connected
in series with the conductor », and the wire
N is connected to the conductor n”, and the
device is ready to operate as deseribed.
RReferring now to Ifigs. 4, 5, and 6, these

SO

Q0

95

100

108

I1IC

IT5

120

125

130




: b
e

IO

15

20

30

35

40

50

55

60

699,025

&

Views 111ustr'a1ae an improved form of aunto- ! said lateh is a eylindlieal body A", having a

matic switch adapted to be used in conjunc-
tion with our invention and is controlled in
its action by the controlling or balancing de-
In these views 1" represents a bracket

vice.
secured to the base in any suitable manner.

This bracket I' is provided with an extension
I', to which the springs I are secured. Piv-

oted to this bracket I' by means of the pin E
1s the switch-arm G, provided atits upper end
with a bifurcated portion G’ and the handle
G"”. B B’ are switch-blades carried by the
bifurcated portions G', and secured beside

these blades B B’ are plates of carbon or other |

non -fusible substance. Mounted upon the
base of the device and secured thereto by
means of the plates F'' are the carbon con-
tacts ', which are adapted to contact with
the carbons ¥ upon the switeh-arm G. Op-
positely disposed to the switch-blades B B’
are the switch-blades C ¢/ When the switch-
arm (x 18 thrown into its closed position, these
switch-blades B B’ and C ¢’ mesh with one
another, thus forming a laminated connec-
tion. The carbon contacts I' IV at the ends
are so proportioned in respect to the switch-
blades B, B, C, and C' that the final break is
made between the carbons F and F'. As the
blades B IB' C C"are generally made of cop-
per or other good conductive metal, fusing of
the same is prevented, as the arc formed by
the break occurs between the carbons. D is
a shield composed of a sheet of insulating ma-
terial secured in an upright position upon the
base and passing between the bifurcated por-
tion G, the purpose of which is to prevent the
are forming between the blades C C'. These
blades C are carried by one pole of the switch,

which is secured to the base by means of the

screw~—for instance, as shown. The other
pole of the switch carries the blades C' and
is secured to the base of the switch by means
of the binding-screw v, passing through the

base of the smteh and prov iding means for

making a connection upon the rear of the
sw1teh.' V 1is the core of 'a magnet mounted

upon the base of the switeh, around which is |

wound the conductor X, Having one of its ter-
minals connected to- one of the switch-poles

and its other end'conneeted_to__ the binding--

screw 4/'. N’ is a coil composed of wire of
mueh smaller diameter and a greater nuim-
ber of turns, also surrounding the coreV. L

isan ar mature hinged to the ba%e of the mag-

net and adapted to swing toward and from
sald magnet-core V. This armature L nor-
mally rests in a lowered position, as shown in
Kig. 5, the distance being adjusted by means
of the serew 1. In the path of said armature
Lisapin J, mounted in the frame of the elec-
tromagnet. At the upper end of this pin J is
pivoted a latch 1.
upon-its free end with a notch which is adapt-

ed to engage an opening in the escutcheon-

plate L" in the switch-blade G when said latch
18 In its lowered position.

This lateh L' is provided

J

device is desirable.

cyhnducal opening therein. Mounted with-
in said opening is a plunger A, oneend of
which is adapted to bear a,ﬂ'amst the inner
face of sald switch-arm G. Ais a coiled
compression-spring, also mounted within said

body A" Dbehind said plunger- A, the ten-

dency of which is to force said plunger out-
ward. Theplunger Ainturn bearingagainst

the switch-arm & also tends to throw said

switch-arm back and break the circult; but

this is prevented by the latch L/ antil the

magnet V is sufficiently energized to attract
the armature L, when the 1&131361 will swing up
against the pin J, which in-turn will stlike
agamst the latch L causing the notch there-
on to disengage from the escutcheon 1. upon
said smtr»h -arm Gr,when the action of the plun-
ger A will cause the same o drop back and
1est between the springs I, thus automatic-
ally breaking the circuit. This automatic
switch is connected in circuitas follows: Bind-
ing-serew 7/ 18 placed in connection with the
source of current-supply, and the binding-
screw ' is the leading-out terminal of the
switch and is econnected with the conductor «
or main feeder. N’ N” are terminals of the

coil of fine wire N° and are connected in

series with the conductor n”', which places it
in connection with the balancing or control-
ling device. Normally the entire strength
of the current is flowing over the conductor
X and around the magnet V; but owing to
the few number of turns of the same around
the core V the armature L 1s not attracted;
but when through an emergency the control-
ling device throws the current through the
coil N’ of fine wire the armature is attracted,
striking against the pin J, which in turn re-
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leases the lateh L', with the 1esu1t her embe-- |

fore pointed out.

1t is obvious that thisdevice is not confined
to use with a railway or electric-light circuit,
but may be used in any circuit where such a
It will also be geen that
many changes might be made in the details of

the appamtus "ﬁlﬁhOHt departing from the

prineiple or spirit of our said invention.
Having thus described our invention, what

ent of the United States, is—
1. In an automatically-operated device f01

“electrie circuits, the combination with the
‘main feeder, and main circuit-conductor, and
‘an automaticswitch adapted to openand close

the ecircuit through said feeder; of a control-
ling device consisting of a pa;ir of stationary
coils, connected in circuit with said feeder

and conductor, respectively, a balancing-arm -

L10O

_ 115
WE clalm and desire to secure by Lettels Pat-
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pivoted above sald coils,and plungers or cores -

swinging from the ends of said arm adapted

to 1601proeate within said coils, a swinging
arm carried by said balancing-arm; a contaet

carried by said arm, in circuit with said main

130
feeder, and contacts adapted to close the eir-" - -
"Mounted above { cuit with said swinging-arm contact, whereby = -
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when said circuit ig closed said automalic
switch 1s thrown open, substantially as de-
scribed.

2. In a controlling device for electric ¢ir-
cuits, the combination with a pair of station-

ary colls, adapted to be independently con-.

nected 1n the circuit, and a pair of stationary

contact - points electrically connected to- |

getner;of a balancing-arm pivoted above said
colls, plungers upon each end of said arm,
adapted to reciprocate within said coils, a
swinging arm carried by said balancing-arm

7 )

599,025

| and a contact carried by said arm also coii-

nected 1n the circult, and adapted to close
the cireuit with said stationary contacts, sub-
stantially as deseribed.

In testimony whereof we affix our signa-
tures 1n presence of two witnesses.

HKRNEST K. SCIIULTZ.

CONRADO SINTAS Y ORFILA.
YWithesses:

JAIME CASTELLS,

MADDIN SUMMERS.
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