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Zo all whom It may concern:
‘Be it known that I, KILLINGWORTH WILL-
- IAM HEDGES, a citizen of Ingland, residing
at Westminster, in the county of Middlesex,
z England, have invented an Improvement in
Electrical Safety Appliances, (for which Lhave
 obtained patents in Great Britain, No. 4,025,
dated August 22, 1882, and No. 719, (hted
- February 9, 1883 ) of which the follomnﬂ 1S &
10 Spemﬁcatlon
- Inan electrical circuit it is often desuable
to introduce a safety plug or appliance, which
gives way and breaks the circuit when an ex-
~ cess of electricity passes through it, and such
15 safety appliances have been ar ranwed in con-

junction with electric bells or other signals, SO

as to. give an alarm When the b1 each of (311 cult
‘takes place.
My invention relates to an arranoement of
50 eleetric safety-plug in combination with an
electrie bell and an automatic switch, where-
by an audible signal is given when the elec-
tricity in a cir cuis becomes excessive, but be-
. fore the safety-plug gives way, and Whereby'
- 25 aby-pass circuit of mode1 ate resistance is com-
- pleted when the main ¢ircuitb 1s broken by the
rupture of the plug. |
~ Figure 1 of the accompanying drawingsisa,
lonn*ltudmal section of the safety-plug. Fig.
30 21is a part section showing a modlﬁmtlon
and Fig. 3. shows, diagrammatically, the ar-
ran n*ement which T adoptin combining it with
the alarm and automatic switch. Fin* 4 18 9,
plan view, and Fig. 5 a seetloml view, of a
35 double safety-piug. =
. ‘The safety-plug shown in Fig. 1 0011818138 of
several strips, S, of metallic “foil separated
from each other and inclosed by plates I of
- mica, or other suitable insulating material that
40 will not be fused by such heat as will fuse the
- foil. The several strips S are at each end
gathered together into clamps C, formingter-
minals for the conducting-wires. These termi-
| nal clamps are so shaped as to raise the safety-
45 plug a little from the base A, so that there is
free air-space between the plun' and the base,
80 as to increase the surface exposed to the
air for the purpose of pleveutmn* them from
becomnw overheated.

© Although T haveshown in Fig. 1 three strips

-of foil S, 1t iIs to be 11udelst00d that there

might be a less or a oreater number, accord-

50

ing to the amount of current that 1s mtended '

t0 1 pass through them. In some casesasingle
strip of foil inclosed between a pair of mica
plates suffices; but generally I prefer to: dis-
tribute the current over several very thin
strips, arranged as shown in Fig. 1, so as to
reduce and SllbleldG as much as possnble the
mass of metal that has to oive way at any
point in case of an excess of current. ‘When
a double strip suffices, it may be bent around
the mica plate at one end, as shown in Fig. 2.
Referring now to Fig. 3, L I/ indicate the
line of the main eircuit, in which is introduced
the safety-plug P, which is made double, as
hereinafter described, so that if one portion
be destroyed by an abnormal current the oth-
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er portion may be immediately brought into

circuit. From the line Ii there is a by Pass
lead, 1?2, through the coil of an electro-mag-

70

net, M and 2 resmt‘mce R, back to I/. Fr 0111 .
1A thele is also a bl&]l(‘h lemd T2, through an

electric bell, B, and 1esxst‘mees R’ to L’ and.

I* has also & branch lead, I#, through the core

75

of the electro-magnet M to the bell B. A mov- .

able armature, K, connected by a lead, L, to
L? is kept by a welght or spring out; of con-
tact with the core of the magnet M. The re-
sistances of the by-pass ¢ir cmts including the
coils of the magnet and bell and'the 1"-esistances
R and R/, are so adjusted that in ordinary
working the portion of current which follows
| these circuits is noti sufficient to sound the bell
B nor to give the magnet M attractive power
enough to move the arm‘wme K, its spring

30 '

being so adjusted that a much nleatel amount

of current than normally passes through cir-

cuits I’ R and R’ B I’ I® 1s necessary £o oive

M the necessary strength to overcome the re-
tractile force of thespring; but when the car-
rent increases to such an extent as to endan-
ger the safety-plug I the bell is sounded, giv-
ing an alarm, so that the attendant may ‘take
measures to reduce the current. If the cur-

rent should so much increase as to cause rup-

ture of the safety-plug P, then, the direct con-

1 nection from L to 1. being broken, the whole

qo
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- current must follow the by-pass.  The magnet | _
1618 in the position H, the circuit is through

Iy

o M becomes thus suff mently excited to attmet

T

the armature K, which then, with the core of
M and L7, forms a short cirenit to circuits L7F |
Rand R" B I, there still  being a portion of
. .the current through the bell B, causing it to

osound until the main cireuitis re- estmbhshed =

~ while at the same time such current is suffi-

IO

s
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fuse. A Splmmlmndk, H, can be turned on |
@ central pivot, A, into cither the position |

- cient to -cause M to hold K by residual mag- |

11@1318111

It is to be nated Lh“tt the Spring {}f K 18 aﬂ 5
Justed to exert but little force, merely enough |

%o overcome the effect of the very small cur-
- rent normally passing through the coil of M. -
“When this: coil is:fully eharged and X attract-
ed, the residual magnetism causes M to hold.
XK a sufficient time 101“" the full operation of all
the devices, notwithstanding the stress of the |
Spring, the foree of the spring havmﬂ once
ib{,en overcome and I attracted. S
. It is convenient to provide the smfety 1)1110"5
. :P in duplicate, so that if one gives way the
other.can be: 1111111edmtely included in the cir-
cuit.  The arrangement for this purpose is:
o _&hown I cetail in Figs. 4 and 5, wherein Bis |
.. -@ base, upon which are seeured Lhe binding-
o posts 1 2 forthecireuit-wires, ebonite or Othel
insulating ‘material, b, bemn mterposed be-
tween the base and posts | |
Clamped down by plates ¢ are ﬁxed th(, two
_miuty plugs P I, each of which consists of a
strip of metal foil with a plate of mica on each
side of it, the edges of the mica entering, but
being free w1th0ut tightly fitting, the (,hmse&
Or grooves along the {ront of the platese. In-
" stead of one &tmp of metal foil, there may be |

several with mica interposed. It is conven-
icnt also to clamp the safety-plug between
cross-bars d of mica pinned together, these
clamps serving to prevent the plun from be-
coniing deformed by the expansion of the metal
Strip fmd the scattering of the metalif itshould

2(02.485

shown or into th:_e:do't'ted'l:)osition H'." When 45

L 11 P 2, no eurrent or only: a %mmﬂ fraction
of ‘the cument p%ssmo through I.: Should 7 0
the safety-plug P give way, tnen by turning
“H to the position H' the cir culit 1s estmbhshed: 500
through 1 P" H' 2 and a fr eql} Sftfe‘w—p]uw can SRR

1 be Dut in the place of . - -

IL,Wmn thus deseribed 'bhc mtture of myin- oo

ventwn thld the best means L lmow of cauy |

1ng 1t into effect, I elaim— 0 55
| 1 An electrm safety device COHSlStlIl“ 01’: f1; SRR

| strlp of metallie foil inclosed between: platesi S

-of mica, adapted to be -connected in an elec- -

‘trical circuit and break the sameupon an ab- =

normal or greater than deswed ﬂow of cur- 6’0 SR

rent, Snbstcmtmllg as set forth.
2. Incan electrie cireuit, the combmatmn of
an electrical safety-pluag, JE’, an electro-magnet,

1 M, with electro-magnetic cireuit-closeror ar- i
I mature KK, an electric bell B, and by-pass cir- 65
euits LA, Iﬁ,: LYy and I, with adjusted resist-

ances R R, arranged and operating substan-
! ti{dly as and for the purposes hereinset forth.

as described. S
-4, In an electm.ml S“lfety plu the- eonmi-—' .

‘nation of one or more strips of metallic foil,

plates or sheets of mica inclosing the foil, and
bransverse strips of mica Secured together at

- 1

e

their ends and retaining the 111610%11]G-SL1*11)%? B
‘ot mica and the foil in posﬁmn, &nbgtautmnyf R ,

as deseribed.

to this specification,in the presence of two sub-
seribing witnesses, this 22d day of October,
A. D. 188s. |

KILLINGWORTIH WILLIAM HEDGES.
Witnesses: |
JOHN DEAN,
J. WATT,
Both of 17 Graccelwrel Street, London.

8. The combination, with asupporting-base, -
of two electrical safeby plugs or dewces anda 70
1 switeh forshert ClI‘CHlBIHD elthel Substd}lltiﬂﬂyf i

CIntestimonywhereof I havesiened myname 8o+
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