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- To all whom 6 may concermn:

Be it known that we, FRANKLIN IHODGKINS
BADGER, electrician, and WILLIAM JOHN
PLEWS, of the city of Montreal, in the Prov-

s ince of Quebee, Canada, have invented cer-
tain new and useful Imp1 ovementsin Electrie
Safety Appliances; and we do hereby declare
that the following is a full, clear, and exact
description of the sane.

1o This invention relates to electric safety
switch devices whereby high-tension cur-
rents are pr evented from injuring any appa-
ratus or wiring arranged for low-tension cur-
rents 1n the event of the high-tension cur-

15 rent accidentally reaching sueh apparatus or

wiring.
| The invention consists in ada,ptmw the cus-
tomary hand-switch to automatically open
upon being released through the action of an
20 electromagnetic device operated only upon
the passage of a high-tension current across
one or more spark-gaps arranged in a protect-
ive c¢circuit which includes the points of the
spark-gaps, the electromagnetic device, and
25 an earth connection, the hlﬂ"h tension cur-
rent, when an accident happens reaching the
protective circuit through the switch proper,
but acting instantly to open the switch, and
thus com pletely disconnecting the entire local
3o circuit, ineluding the operating device itself,
and the proteetwe cireuit from the main cir-
- cult or supply wires.

A secondary feature of the invention con-

sists in providing one or more testing-keys
35 adapted to bridge the spark-gaps, so that the
- ordinary low- tensmn-servlce current may be
sent through the protective circuit to show
whether such circuit is in operative condi-
tion or not, while a third feature consists in
40 the pa,rtmulm* eonsbnwtwn of the electro-
‘magnet.

For full comprehension, however, of the
invention reference must be had to Lhe a1~
nexed drawings, forming a part of this speci-

45 fication, in which like symbols indicate cor-
1@Spondmﬂ‘ pm*ts, and wherein—

- Tigure 1 is a diagram illustrating the in-

| Ventmn Fig. 2, aplan view or front elevatlon

| tion therewith;

Fig. 3, a central vertical lon- 5o
oitudinal section of Iig. 2, some of the parts
being shown in full lines; and IFig. 41s a side

elevation of the device with the switch open.

1 represents a transformer in which a high-
tension-current wire 2 and low-tension-cur- 53
rent wire 3 are generally in such proximity
that there isalways a possibility of the high-
tension ceurrent from such high-tension wire
or other sources accidentally escaping to or
reaching the low-tension system and local- 60
circuit dppmatus su pphed thereby, and if is
the object of this invention, as before men-
tioned, to prevent such high-tension current,
if it should so come into connection with the
low-serviece system, reaching and damaging 65
all local wires or apparatus included in the
service systen.

5 5 are the switeh-terminals of the main
supply-wire 3, connected therewith through
bindine-posts 6 6, and 7 7 are the terminals of 70
the local orinstallation eireuit wires 8 8, con-
nected therewith through binding-posts 9 9,
the switeh for connecting such terminals be-
ing formed, as usual, of pivoted metal arms
¢ a, insulating cross-bar b, connecting such 735
arms, and handle ¢. The arms o a are piv-
oted upon pivot-pins d in posts mounted upon
the bases of the terminals 7 7, but insulated
therefrom, and the various other parts all
carried by a base f, of slate or other insulat- 8o
ing material.

Thus far the parts desceribed are those of

the ordinary and well-known hand-switeh,

and we will now explain what we at the pres-
ent time believe to be the best arrangement 35
of elements and devices for carrying outour
invention, although we do not wish to be con-
fined tothe particulardetails and parts shown,

as there are various equivalents and modifi-
cations of same which might also be used with- go
out departinﬂ‘ from the spirit of our inven-
tion.

The pivot-pins d of the switch-arms are ex-
tended sufficiently either side o accommo-
date the windings of double torsional springs 95
¢, bearing beneath the pivoted arms a a of
the ‘EintC]l and tending to throw them out of

of the_switeh with safety devices in connee- | contact with the main Cand loeal cireuib ter-
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minalswhen the switch is released by the op-
eration of the electromagnetic device. We
have shown this electromagnetic device as
comprising an electromagnet of novel con-
struction.

Our improved electromagnet consists of a
soft-metal core 20, having two independent
colls 21 and 22 wound thereon. The firstcoil
21 18 wound upon the core from the middle
thereof to one end, and the e¢oil 22 is also
wound on the core and from the middle to the
opposite end thereof.

The electromagnet just desceribed is carried
by an insulating-yoke 7/, supported by a post
fi*, mounted upon the base f, an armature 7,
pivoted at /s to a plate mn, carried by the base
/s a trip-lever n, also pivoted to a plate o,
carried by the base fand presenting a hev-
eled toe end p to engage a projecting lip ¢ on
the armature, and a hook » near its fulerum
to engage a hook s on the cross-bar b, con-
necting the switeh-arms ¢ «.

T'he wires of the coils of the electromagnet
are connected together at one end to the hase
of the post /o* by wires wu wu, while a wire v
leads from the post 7:* to any suitable ground-
terminal 2¢, and other wires v 1 lead from
the opposite ends of the electromagnet-coils
to insulated posts z z. These posts z z are

located a short distance from and face the

outermost of the posts e e of the bearing-
brackets ¢, in which the switch-arms a ¢ are
pivoted, and each post zcarries an adjusting-
serew 10, provided with set-nut 11 for regu-
lating the length of a spark-gap 12, extending
between the end of each serew, furnished
with a platinum point 13, and a similar point
14, projecting from each post e. |

In operation, should a high-tension current
from the wire 2 or any other source reach the
low-tension wire 3 by defective insulation or
other accident such high-tension curiént will
pass via either one or both of the switeh-arms
¢ to the spark-gaps, jump same, and proceed
by wires 7 7/ through the electromagnets to
the earth-terminal w, thus energizing the
magnets operating the armature, so as to re-
lease the trip-lever n and through it disengage
the hool s on the cross-bar of the switeh, so
that the arms a ¢ are thrown out of contact
with the terminals (as shown in Fig. 4) and
all eurrent disconnected from the local eir-
cult and installation.

As a means of testing as to whether the
service system is in proper condition as re-
gards insnlation and also incidentally to de-
termine the working condition of the device,
press- buttons 15 15 may De arranged, as
shown, with one end of their flexible metal
portions 16 connected with the posts e and
the otherends adapted to be pressed into con-
tact with the posts z z, thus bridging the
spark-gaps. If the insulation of the service

system is imperfect, the low-tension eurrent
65 will pass through the magnet or magnets, |

opening the switeh, and thereby indicating
any such defect.

What we elaim is as follows:

1. In an automatic safety-switeh, the com-
bination with a main circuit and a local eir-
cult, separated one from the other,of a spring-
operated switch, adapted to connect the flow
and return wires of said separated cireunits,
and a protective circuit, separated from the
local circuit by a high - resistance medium
and containing electromagnetically-operated
means for automatically releasing the switch,
sald means comprising independent magnetic
colls operating upon a common trip, whereby
the local cirenit, including the operating de-
vice itself and the protective circuit, is dis-
connected from the main circuit.

2. In an automatic safety-switch, the com-
bination with a main circuit and a local cir-
cult, separated one from the other, of a switch
adapted to connect the flow and return wires
of said separated circuits, of means for re-

taining said switch in connection with said

circuits, means for disconneecting the switeh
from said circuits, and a protective cireuit,
separated from the local cireuit by a spark-
gap and containing an electromagnetic de-
vice adapted to operate the switch-retaining
means, whereby said switech may be released
from contact with said circuits, and means
for shunting current from the local circuit
through the electromagnetic device.

3. In an electric safety appliance, compris-
Ing a main cireuit, a local circuit to be pro-
tected, said circuits being separated one from
the other, switch arms or levers normally con-
necting the flow and return wires of said eir-
culits, a trip-lever and detent mechanism for
retaining said switch arm or lever in contaet
with said flow and return wires, springs tend-
ing to throw the switch arms or levers out of
contact with the flowand return wires, and an
insulated protective cireuit, including therein
in a ground cireuit, an insulated electromag-
netic releasing mechanism for said trip-lever
sald mechanism consisting of magnetic coils
In separate circuits operating upon the com-
mon trip, separated from the local cireuit by
a spark gap or gaps, which may be jumped
by the current flowing from the main circuit
to and over said local circuit through the
switech arm or lever, when increased in ten-
sion above a predetermined low degree, there-
by operating said electromagnetic mechanisin
to cause the switeh arms or levers to com-
pletely separate the local and proteetive eir-
cuits from the main cireuit.

In testimony whereof we have aflixed our
signatures in presence of two witnesses.,

FRANKLIN HODGKINS BADGER.
WILLIAM JOIIN PLEWS.
Witnesses:
WILLIAM P, McCFFEAT,
I'RED. J. SEARS.
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