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To all whomv it may concerm:

Be it known that I, PHILIP CARDEW, cap-
tain in the Royal Engineers, a citizen of Eng-
land, residing at Brompton Barracks, Chat-

5 ham, in the county of Kent, England, have
invented Improvements in Safety Devices for
Use in Connection with Electrical Circuits,
(for which I have obtained Letters Patent in
Great Britain, No. 15,484, dated November

1o 12, 1887, and in France, No. 195,603, dated
January 24, 1889,) of which the following is a
specification.

This invention relates to improvements in
safety devices for use in connection with

15 eleetrical cireuits, more particularly those
whereon induced or secondary currents are
employed, whereby when the potential of the
current in such cireuits becomes dangerously
high the breaking of the circuit is effected

20 automatically.

It is well known that when transformers
are employed for converting a high-tension
primary current into alow-tension secondary
current of greater guantity a fault may oc-

25 cur whereby contact is made Dbetween the
primary and secondary conductors of the
transformer, whereby the current of the sec-
ondary circuit becomes charged with the po-
tential of the primary circuit at the point of

3o contact, thus establishing a eondition which
may be injurious or even fatal to the life of
persons handling coenductors, lamps, &c., on
the secondary circuit.

The invention consists in the features and

35 combination of devices hereinafter described
and claimed, reference being made to the ac-
companying drawings, in which—

Figure 1 shows a plan of the ecomplete ap-
paratus. TFig. 2 shows a partsectional eleva-

46 tion of the apparatus with theinsulated plate
and strip of foil. Fig. 3 shows an elevation
of the apparatus with the fine wire and con-
tact-spring. Fig. 4 is a diagrammatic plan

showing the connections of the apparatus

45 with the primary and secondary ecircuits of

the transformer, and Fig. 4* is a plan view
showing a cut-out device.

B is a metal box mounted on a stand A of

insulating material and containing within a

50 recess e in its bottom the double strip of thin

metal foil g; formed. as two disks, connected
by a thin strip. This foil is normally in con-
tact throughout with the bottom of the box
and with earth through the terminal E; but
there is no contact with earth made on the 55
secondary cirenit of the transformers at any
point.

G is ametal rod screwed through aninsulat-
ing-bush 1, screwed into the hole D of the
box, which rod carries at its lower end a 6o
plate H of conducting material, while at its
upper end it has a terminal J, to which is
connected by a washer K a wire K’, leading
to a contact-screw on a plate A’, carrying the
short-cireuiting apparatus, from whieh screw 63
another wire K? leads to a pinching-serew j
on an insulating-block 4, fixed on a spring-
arm g, the wire K? being also connected to a
fine wire f, by which the spring-arm s issus-
pended from a conducting-postT. This post 7o
is connected by a conductor ¢ to a terminal
32, from which a eonductor passes to the one
terminal 8’ of the secondary coil of the trans-
former T’. The spring-arm s is-connected to
the terminal P8, from which a wire passes to v5
the terminal P’ of the primary coil of the
transformer. The gpring s tends Lo descend
and make contaet with a stud p, connected
by a conductor 37/, terminal P? and conduet-
ing-wirve with the second terminal I of the 8o
primary coil of the transformer. :

The action of the apparatus thus arranged
will be as follows: Whenever by a fault in
the transformer the potential of either side
of the secondary circuit rises sufficiently high 8s
to become dangerous to persens handling the
conductors thereon, such potential will be
transmifted to the insulated plate I in the
box B through S% T, 7, K? K’,and G. Onac-
count of the great difference of potential be- go
tween H and earth, and as practically the in-
sulation of the circuitls is never so perfect as
to prevent a connection with earth at some
point thereof, the portion of metal foil g un-
der the plate H will be attracted by the lat- g5
ter and will riseinto momentary contact with
it, the other portion remaining in contactwith
earth throngh the box B3 and terminal E. A
momentary current will thus be produced
which will start an are; but this will be im- 100
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mediately suppressed by the fusing of the
fine wire f, whereby the arm swill be made to
descend, and in making contact with p and
P? will short-circuit the primary coil of the
transformer. Upon the latter isarranged an
automatic cut-out or circuit-breaking device
€, as shown in Fig. 4*, which is brought into
action by the decrease of resistance between
P and P’, produced by the short-circuiting,
and which thus effects the interruption of
the primary circuit.

In Trig. 4* I show a cut-out device compris-
ing simply two insulated fine wires p p’, in-
terpolated in the leads P P’ of the primary
cireuit, which wires melt simultaneously when
the resistance is decreased by the short-cir-
cuiting. The position of the foil ¢ in the
box is visible through a glass window B?in
the cover B’ of the box B. The spindle G
carries an ivory disk O, acting as a pointer
to a scale R, by means of which the distance
of the plate II from the foil ¢ can be accu-
rately adjusted.

Having thus described the nature of my
said invention andin what manner the same
is to be performed, I claim—

1. In asafety apparatus for preventing the
oceurrence of a dangerously-high potential
on electric circuits, a device interposed be-
tween the circuit to be protected and earth,
consisting of an insulated plate in connection
with said cireuit, and a strip of metal foil
connected at one end with earth and having
its other end situated in close proximity to
the said plate, in combinationwith afine wire
introduced in the connection of said metal
Toil with earth, a short-circuiting lever sup-
ported by the fine wire, which, when released
by the fusing of the wire, short-cireuits the
current in the said cireuit, and a circuit-
breaking device included in the said cireuit,
which is brought into action by the short-
circuiting, substantially as described.

2, In a safety apparatus forpreventing the
occurrence of a dangerously-high potential
on electrical circuits, a medium interposed
between the cireunit to be protected and earth,
consisting of an insulated plate which is con-
nected to and charged with the potential of
such circuit, and a thin strip of foil having
its one end situated at a short distance from
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the said insulated plate, so as to be attracted
thereby when the plate is charged with high-
potential electricity, while its other end re-
mains in contact with earth, substantially as
herein described.

3. In safety apparatus for preventing the
oceurrence of a dangerously-high potential
on an electrical cireuit, the combinationof an
insulated plate II, which is in condueting-
conuection with the circuit, a strip of metal
foil g, which is in connection at one end with
earth and at the other end is situated a short
distance from the said plate, a piece of fine
wire f,introduced in the conductor connect-
ing the circuit with the plate, and a short-cir-
cuiting spring-contact s, which is held out of
contact by the fine wire f, but which closes
the short-circuiting contact when the wire f
is fused, substantially as described.

4. In a safety apparatus for preventing the
oceurrence of a dangerously-high potential
on an electrical cirenit, the combination of
metal box B, with earth-connection at E, a
screwed stem G, screwing through an insu-
lated hush I in the box and having at its
lower end a conducting-plate II and at its
upper end a terminal J, connecting with the
circuit, a strip of metal foil G, situated in a
recess ¢ of the box B, a fine wire f, connected
at one end with the post T, communicating
with the circeuit, and at the other end with an
insulated contact-spring S and by wires K’ I
with the terminal J, a terminal P, with whieh
spring s makes contact and which is connect-
ed to the one side of the cireuit, and a termi-
nal P? connected to the spring s and with
the other side of the circuit, substantially as
described. '

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 1st day of
February, A. D. 1889,
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PIILIP CARDEW.
Witnesses:
CHas. D. ABEL,
Patent  Agent, 28 Southampton Buildings,
London, W. C.
JNO. P. M. MILLARD,
Clerl; to Messrs. Abel & Imray, Consulting
Engineers and Puatent Agents, 28 South-
ampton Buildings, London, W. C.




