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To all whom it may concern:

4

oeneral cirenit containing the lamp or other

Be it known that I, ELITHU THOMSON, a citi- | device is broken ot defective.

zen of the United States, and a resident of

‘New Britain, in the county of Hartford and

State of Connecticut, have invented certain
new and useful Improvements in Safety Self-
Closing Shunt-Switches for Hlectric Lamps,
Motors, &c., of which the following is a specifi-
cation.

My invention relates to shunting-switches
for electric lamps or other apparatus in circuit
with and operated by the electric ¢urrent de-

rived from a generator of electricity—such as

a dynamo-machine—or from other source of
supply. |

The object of my inventionis to prevent any
interruption of the main circuit and damage
to the switelh which might result trom the
opening of said switch when the circuit through
the lamp or other apparatus is defective or 1n-

adequate to furnish a path for the current, and |

from the leaving of the switeh in an open po-
sitlon.

1t very often happens, in the practical oper-
ation of electric - lighting systems, that the
shunting-switch contacts are out of sight, or
that the apparatus is operated by ignorvant
persons. Undersuch circnmstances the switch
may be opened and left open while the lamp-
cirenit proper is broken, with the result of de-
struetion to the switch-contacts by the arc
formed between them, and final imterraoption
to the general circuit.

My invention aims to avoid accidents of this

natare; and thie invention consists in combin-
ing with the shunting-switeh means for auto-
matically reclosing the shunt when the shunt-
switch is opened under such conditions as to
cause an arce to form across the switeh-con-
tacts, said means consisting of suitable ther-
mal devices arranged in suitable proximity to
the switch-contacts, 8o as to be heated by the
are forming between said contacts, and com-
bined with proper cireunif-closing devices, so

» as whenn heated by the are to cause or aliow

said circuit-closing deviees to antomatically
close and preserve the shunt-circuit, and thnas
prevent any interruption to the general eir-
cuit which might result from the opening oi
the shunting-switel when that portion ot the

f

My invention consists, also, of certain spe-
cific combinations of devices that will be set
forth in detail in the claimes.

L
|

In carrying my invention into practice 1

may employ for a thermal controlling device
of the combination, either a fusible or combus-
tible material—such as an alloy, wax, orpaper

combined in the manner described—with the

circnit-closing devices, whichlatter shall act at
the proper time to preserve or reclose the
shunt-circuit under the conditions mentioned;
or [ may employ a compound metal bar such
as is used for thermostats, or any other suit-
able thermo-mechanicai device; or I may util-
ize the effects of the arc through other suita-
ble thermal devices that will be affected by the
increase of temperature at the shunting-switch
contacts when an are forms between them.

For the circnit-closing devices which pre-
serve or reclose the shunf, I may utilize the
contacts of the shunting-switch itself, as will
be hereinafter deseribed; or I may use ai aux-
iliary circuit-closer suitably connected, s¢ as
to close the shunt when released or actuated
or allowed toact by the thermal devices which
are affected by the heat of the are formed be-
tween the shunting-switeh contacts.

In the accompanying drawings, Iigure 1
illustrates one of the many combiuations that
may be employed for carrying out my inven-
tion. and shows how a fusible stop may be
made to control the shunting-switch proper,
so that said switch-contacts shall be immnedi-
ately reclosed if' the opening of the switeh 18
accompanied by the formation of an arc atthe
switeh-contacts. Tig, 2 shows a modification
in whieh an auxiliary circunit-closing device is
employed for closing the shunt. IFig. 3 1llus-
trates the manner of employing an insnlating
combustible or fusible film, Tig. 4 is a modi-
fication in which is an auxiliary switeh held
out of action Ly a fusible or combustible cord
or wire until such time as.an arc may form at
the shunting-switch contaets, Iigs. 5 and O
show combinationsin which a thermo-dynamic
device is nsed for controlling the action of the
shunting-switch or of an auxiliary shunt-clos-
ing switch.
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In Jig. 1, 1. indicates a shunting-switeh | A film or sheet, I, of an insulating combusti-

lever, of any suitable construction, made in

two parts, inged together at B4, and soldered
or cemented at the hinge or joint, so that the

5 two parts will act as onelever in the ordinary
operation of the switeh. Inother respects the
construction and the funetions of the switeh
are the ordinary ones, said switeh being piv-
oted at ¢, so that it may be turned on its pivot

1o by a button orother means, and may be made
to make and break a shunt-circuit when the
contact-surface N of the switch comes into con-
tact with or leaves a contact-plate. (Indicated
at B.) The electric light or other apparatus,

‘15 which is in a main or general circuit indieated
by the figure 9, and is shunted or eut out by the
operation of the switeh, is indicated at A.
The connections are the ordinary and well-
known ones, and areindicated in the drawings

20 by the lines connecting the parts. The lever
Li is supposed to work onits pivot, so as to or-
dinarily relain the position in whicli it is

‘placed. A spring, Z, fixed to one of the por-
tions of the lever, and, bearing at its free end

25 againstthe other, tendstowork thelatteron the

hinge at B*, butis prevented from so doing by
the solder or cement at that point. Any suit-
ablesolder or cement—such as areadily-fusible

alloy—Is cmployed, and the joint B*is snffi-

3o clentlynearthe contacts B S to befused quickly
by an are forming between the contacts. In
1ts normal operations the shunting-switeh is
used in the ordinary and well-known way. If,
however, when the switeh is opened to throw

35 the light or other apparatus at A into cireuit,
an arc forms at B S5, owing to the interruption
or imperfection of the circuit in A, the cement
or solder 3* will be immediately softened or
fused, and the spring 7 will then throw the

40 parts 5 B into contact, so as to preserve the
general circuit and prevent destraction of the
switeh - contacts, DBy this arrangement the
fallure of the person operating the switch to
restore the same to its closed position when

4+5 an arc forms, either because of ignorance or
by his inability to see the switch-contacts B S,
can work no injury to the switeh and eannot
affect the general cirenit.

In Fig. 2 an auxiliary cirenit-closing deviece

50 1S shown, consisting of a strained spring, wire,
or plate, W, in electrical connection with the

lever L, and fixed at one end to the same, and
restrained at the other end by a fusible or
combustible stop, 4, placed near the contact-

55 surfacesof theswitch, and consisting of readily-
fusible alloy, or of any other suitable material.
The lever L is of the ordinary construction and

18 used in the ordinary way. If an are form
across the contacts S 13, the stop d is melted

60 or fused, thus releasing the spring W, which
then comes into contact with I3, or with a stud,
1), as indicated by the curved dotted lines, and
thus closes the shunt. |

In Ifig. 5, H*indicates a metal plate, mounted

05 on orin snitable proximity to econtact B and

J; BT 5,289

ble or fusible material—sucl as wax or paper—
prevents a spring circuit-closer, G, from malk-
ing contact with H* so as to close a shunt-¢ir- 7.
cuit similar to that closed by switch-lever Ih. |
If, however, an are form between B and S, the
film is charred, melted, or softened, so that the |
spring-contact ean penetrate to the plate or
contact H*, and thus reclose and preserve the 7,
shunt-cireuit. | ‘

fn Fig. 4 the spring cirenit-closer G is held
or restrained from contact with its contact-
plate H* by a combustible or fusible cord, K,
arranged near and over the switch-contacts
B 5, s0 as te be fused or destroyed when,
owing to an interruption in A, an are forms
between them,and thus allow the resiliency of
the spring & to force its contact-point againss
I* and close the shunt-circuit through the
wires indicated, so as to prevent the destrue-
tion or injury of the switch-contacts by the are
and consequent interruption of the general cir-
cuif.

Instead of a fusible or combustible material, o;
I may use a compeound bar or other thermal or 1
thermo-mechanical device arranged in suita-
ble proximity to the contuels B S, and serving
to govern by suitable means the action of the
shanting-switch, or of an auxiliary switeh, so g
as to accomplish the same results already de-
scribed.

In Kig. 5, B*indicates a compound bar of dis-
similar metals, made in the usual manner of a
compound torsion-bar for a thermostat. Said
pbar is iixed at one end to a suitable bracketer
support, and at its free end is conneeted by a
link, [, with & lever carrying a cateh or de-
tent, U, whichi latter serves, by engagement
with a notch or shoulder, C% on I., to prevent 1¢
the restoration ot theswiteh-lever I to closed i
position when the bar B? is of the normal or
ordinary temperature. A spring, 7, tends to
pull the switeh over, so as to elose the contacts
b 5, but is prevented {from so doing by the 13
cateh O, unless the bar B? be heated by an are
formed between the contacts ID S, so as to
lower the catch U away from the poiut at
which it will engage with C* when the switeh
is opened. The bar I3*is so set as to tend,
when cool, to pull the cateh C into the noteh
C?% when the lever L. is pulled back to open
the switeh, but to lower said cateh away from
the engaging-point when it is heated by an
are. Under the latter condition the lever 1.
will obviously immediately return to the posi-
tion in which the shunt is closed, when the
hand of the operator is removed. Under the
former conditions—that is, when the eireuit in
A 1s normal—the lever will be retained by the
catelh when 16 is thrown to put thie lamp at A
Into action, but may be released at any time
to eut the lamp out by means of the cord or
chain O or other device for disengaging the
cateh. | )

¥ig. 6 1s & modification of Ifig. &, in which

In electrical connection with shunt-wire 10. | an auxiliary switeh or circuit-closer is em-
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ployed for closing the shunt whenan are forms | said shunt-cirenit, and thermal controlling de-

at the shunting-switeh contacts.  In this case
a detent, m, connected to the thermostatic bar
B?, serves to normally defain the auxiliary
circuit-closing lever L# and prevent it from
closing the shunt-circuit through 13, 1%, cou-
tact C° and 14, If, however, an arc form at
B S, the bar B* bends, as before, removes the
detent, and allows the spring applied to 1.* to
close the shunt. The lever 1.* may be returned
to its normal position when 1t is desired to
throw the lamp or other device at A into cir-
cult, and 1ts lower end is beveled, as shown,
to assist 1t in passing the detent m when so
operated. The general operation and the re-
sulfs are the same as previously explained.

My inventionisobviouslyapplicableto other
construetions of switeh, and may be used 1n
combination with other apparatus besides elec-
tric lamps. |

I do not limit myself to any particular con-
struction or form of thermal controlling de-
vice, the gist of my invention consisting in
utilizing the heat effects of any arc that may
form between the contacts of the shunting-
switch for controlling or rendering operative
the device or devices that shall cause the
shunt-cirenit to be completed and preserved.

I make no broad claim herein to a combi-
nation in which the effects—magnetic, thermal,
or of any other kind—of the current fowing
intheshuntafterthe shunting-switchis opened
are utilized, in combination with circuit-clos-
ing devices brought into aection at such time,
to elose a shunt-circuit, as such combination
forms the subject of claims in another appli-
cation filed by me; but L confine myself to
such combinations as involve a dependence
upon the heating effects of the arc formed be-
tween the shunting-switelh coutacts for effect-
ing or controlling the desired operation.

What I claim as my 1invention 18——

1. The combination, with a shunting-switel,
of a thermal controlling device arranged 1n
suitable connection with the shunting-switch
contacts, so as to be heated by any arc that
may form between, and means for closing the
shunt-circuit controiled by sard thermal de-
vice. |

2. The combination, with an electric lamp,
of a shunting-switech for shunting said lamp

into and ont of circuit, means for c¢losing |

vices arranged in suitable proximity to the
shunting-switch contacts, so as to be operated
when an are forms between said contacts on
opening the shunt, thus immediately causing
a reclosing of the shunt-connections.

3. The combination, with an electrie lamp,
of a shunting-switeh for making and breaking
a shunt around the same, means for complet-
ing said shunt, consisting either of the shunt-
ing-switeh itself or of an auxiliary cireuit-
closer normally held out of action when the
shunt is broken by the switch, and a control-
ling and releasing thermal device arranged in
proximity to the shunting-switch contacts,
whereby a switch may be made to immediate-
ly reclose the shunt if, when the shunting-
switch is opened, an are forms between 1fs con-
tacts. | |

4, The combination, with an electric lamp
or other electrical apparatus, of a shunting-
switch and means for completing the shunt-
connections, normally held or detained from
action, when the switeh is opened, by a thermo-
responsive device, and released, so as to com-
plete the shunt-connections, by the heating
effects upon said thermo-responsive device of
any arc formed between the switch-contacts
when said switch 1s opened.

5. The combination, with an electric lamp,
of a shunting-switeh, a cireunit-closing device
completing the shunt-connections, and a fusi-
ble or combustible detaining deviece, which
prevents the closing of the shunt-connections,
excepting when it 1s fused or burned by the
arc formed between the shunting-switeh con-
tacts.

6. The combination, with a shunting-switch,
of a spring-actuated eircuit-cioser for complet-
ing the shant-connections, normally held out
of action by a fusible stop or plug in proz-

1mity to the contacts of the shunting-switeh.

7. The combination of the shunting-switcl,
the spring circuit-closer mounted thereon, and
the restraining fusible stop 6.

Signed at New DBritain, in the couunty ot
Hartford and State of Connecticut, this 17th
day of January, A. ). 1883.

' ELITHU THOAMSON.

Witnesses: |
. AWILBUR RICE,

W. O, WAKEFIELD.
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