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To all whom 6t My COTCETTV:

Be it known that I, HARRY KTHERIDGE, a
subject of the Queen of Great Britain, (but
having filed declaration of allegiance to the
United States of Amerieca at Pittsburg, Penn-
sylvania, February 5, 1898,) residing at Me-
Keesport, in the county of Allegheny and
State of Pennsylvania, haveinvented certain

new and useful Improvements in Automatic

Protecting and Detecting Devices forElectric-
Light (Jn*emts and I do declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to the
ficures of reference marked thereon, which
1:01 m a part of this specification.

This invention relates to certain new and
useful improvements in an automatic pro-

tecting and deteetlnﬂ* device Tor electric-light
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In the operation of series-are circuits con-
siderable trouble is experienced on account
of the wires breaking between the poles and
lamps. This is especially true where the
lamps are suspended from mast-arms extend-
ing from poles, as the constant bending of
the wires in raising and lowering the lamps
for trimming and repairs causes said wires to
become crystallized and broken, thereby open-
ing the main line and rendering the whole
Again, the
lamps become inoperative from various
causes, such as the wires working loose from
the terminals, wires in lamps breaking or
burning off, or failure of the lamp mechan-
ism or its cut-out to properly operate, &c.,
and.thereby opening circuit as above. Again,
where the circuit is disturbed over a large
extent of territory this device has not only
the very valuable function of protecting the
c¢ircuit from interruption, as above stated,
but also detects the point of breakage of cir-
cuit by extingnishing the lamp at the poiunt
of interruption, and thereby indicating to the
attendant, inspector, or lineman that an ab-
normal condition exists at that pmtieulm
point, and therefore not only economizes in
the expense in testing for and locating these
points of breakage, but prevents the extin-
ouishing of all the remaining lamps on the

| about the magnets 13.

| circuit and the consequent darkness whichi

prevails until the usual method of testing, lo-
cating, and repairing same has been made be-
fore the circuit can be agaln operated.

My object, therefore, 1s to provide a means
whereby the above dilficuities are fully over-
come should the circuit become open or
broken during the time of operation or not
at or between the points named.

With this object in view the invention
finally consists in the novel device hereinat-
ter described in this specification and illuas-
trated in the accompanying drawings, and in
order to make the samse inll} nnderstood to
those familiar with the electrical art I will
proceed to describe the device in detall and
then set forth its operation.

In describing the same reference is had to
the accompanying drawings, wherein similar
detail parts are designated by numerals of
like character, in which—

Figure 1 is a vertical perspective view of a
pole, eu*cmt wires, mast-arm, and lamp,show-
ing my improved cireuit Uroteetor and detec-
tor connected therewith., Fig. 21s a diagram-
matic view of the circuit protecting and de-
tecting device. Fig. 3isa diagrammatic view
illustrating a single-series system to which
my invention apper tains. Kig. 41sa diagram-
matic view of a multiple-series sy ..‘::1361]1 0
which myv invention also appertains.

Referring now to the drawings, the numeral
1 designates a pole 2 the nmcst -arm, 3 the
lamp, and 4 and 5 the conductors, all such
parts being of any approved form or construc-
tion.

The automatic protector and detector I
prefer toinclose within a suitably-constructed
case 6 and attach the same to the pole or a
convenient point thereto, and at a conven-
ient place upon the said case are attached the
terminals 7, 8, and 9, all properly insulated
from one &BOT]]GI and the case. The main-
line wire 4 is coupled up to the terminals 7
and 8, and between these terminals is con-
nected the low-resistance wire 10, which 1s
wound about the cores of the magnets 11.
A high-resistance wire 12 is connected be-
tween the terminals 7 and 9, sald wire being
wound about the magnets 11 (in opposite di-
rection to the low-resistance wire) and also
T'his high-resistance
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wire is connected up to the main-line wire 5
by a wire 20, leading from the terminal 9.
A wire 14 is connected between the wire 12
and any suitable point upon the magnets 13.
'These magnets are provided at their poles
with Dlmuwm contacts 15, which engage with
similar contacts 17, arranged upon the arma-
The armature 1s arranged upon a
leaf-spring 21, which is made fast to an in-
sulated part 18 and connected up to the ter-
minal ¥ by an auxiliary resistance-coil 19.
All partscombined and coupled up, as shown,
form the device complete.

Jn practice the operation of the device
would beastollows: Whenthecurrent comes
in over the main line, it energizes the magnets
11, attracting the armature 21, and bleah.s
the eirenit between the contacts 15 and 17
thereby allowing the current to pass thr ough
the lamp 3, and will remain in this condition
undisturbed or as long as the current passes
through the lamp or its cut-out or no breaks
or diseconnections oceur between the lamp and
cireuit protector and detector. Should the
current, cease from any interruption of the
circult between the above-named points, the
magnetism (from the windings 10) in the said
magnets 11 will no longer exist, and the ar-
mature 21 being released will by virtue of
the spring 21' return to its former position
against the contaets 15, thus maintaining the
continuity of the main line through the aux-
1liary resistance 19.

It 1s of course understood that when the
carrent enters on the main line and passes
through the lamp and its mechanism in the
usual manner a part of thiscurrent will pass
through the magnets 11 and part through the

auxiliary resistance 19, the amount varying

in proportion to the ratio between the re-
sistance of the lamp and heavy wire 10 and
auxiliary resistance-coil 19; but the lamp
and heavy wire 10 being of much less resist-
ance than tnat of the resistance-coil 19 the
oreater quantity of current will pass through
the low-resistance wire 10 and energize the
magnet 11, which will attract the armature
21 and separate the contaects 15 and 17, there-
by cutting out the anxiliary resistance 19 and
allowing the whole current to pass through
the lamp in the usual manner.

The currentin the high-resistance winding
12, which is (,omleued in parallel with the
lamp and auxiliary resistance 19, is not in-
tended to be broken or disturbed, as the same
1s always 1n operation, and its funchions are
ag follows: T'he winding of the high-resist-
ance wire 12 18 1n opposition to the low-re-
sistance winding 10 and is designed to reduce
the magnetism produced in the magnets 11
by the low-resistance winding 10, so that
when the usual arc or difference of potential
has exceeded the usual adjustment of forty-
five or fifty volts at the lamp the magnetism
produced by the low-resistance winding will

‘have become so reduced 1n strength that the

| its position of
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rest against the contacts 195,

thereby closing the cirenit through the aux-
111313? resistance 19 and prev enMnn the draw-

ing of a long are, (or difference of potential,

as previously mentioned,) cansing the lamp
mechanism to feed carbons, and will be re-
peated as often as the lamp-coils fail in their
feeding operation. Again, the winding 12 on
the magnets 15 has other functions, one of
whichis that when the magnetism in L]l@ Mag-
nets 11 has been 1educed, as before mbed

and anything should oceur that the armatur e
21 would not, be released the magnetism nro-
duced in the magnets 13 will exert an in-
fluence upon the armature 21 and cause 1t to
be released, thereby closing the contacts 15
and 17 and %mbhb 1nge a cireult through thoe
auxiliary resistance 19. becondiy, the mag-
netic influence exerted by the magnets 15
upon the armature 21 serves to keep the con-
tacts rigidly together, thereby preventing
any vibration or distarbance Dbetween the
contacts which might otherwise oceur. Again,
a funection of the high-resistance winding on
the magnets 15 is to cause a quick (mtion of
the armature as in case of the circult operat-

Ing under full operation, so as to prevent any

possible disturbances of the cireult should

they oceur, as abeve referr{;d to. Kxperi-
ence sinows that this funetion is so complete
that 1if the main-line terminals are opened
under a full working condition the armature
21 will instantly respond and close the eir-
cuit through the auxiliary resistance 19 be-
fore a dilference of potential of sixty volts
has oceured at the place of breakage, thus
preventing any sparking and consequent de-
struction or cexidation of the platinumn con-
tacts 15 and 17, |

VW hen the circuit béeomefﬁ disturbed, as de-
seribed, between the above-named points
during the day-time or at periods when the
circuit 18 not in operation, my device oper-
ates to establish the continuity of the cirenit
by closing the main circuit through the aux-
iliary resistance 19 and will remain protected
until the fracture has been detected and re-
paired, at which moment the current will
again be automatically divided bebween the
lamp 3 and c¢oil-winding 10 and the auxiliary
resistauce-circuit 19, the armature 21 at-
tracted to the magnet-poles 11, and the whole
current diverted through the lamp o, as above
described. -

In Figs. 3 and 4, where I have shown a sin-
ole-series system ;:md a multiple-serics sys-
tem, in which the numerals 25 designate the
dynamos, 26 and 27 the main wires, and 23
the lamps, the cireult protector and detector
wiil operate upon both of these systems,
either by placing my deviee in circeuiv for

ach lamp or arranging the same for several
lamps.

It can be readily understood {rom the above
that the device can be so wound and de]'usted
that it will automatically close a loop of main

armmature 21 Wlll be released mld return to | circuit containing one or more arc-lamps.
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I desire it to be distinetly understood that
this device is not to be classed with what are
known to the artas automatic ‘‘cut-outs,” as
its funetion is to protect the circuit independ-
ent of the usual cut-out in the lamp should
the same become broken or opened between
the main line and lamp from any of the causes
hereinbefore mentioned during the time of
operation or not.

The particalar construction of the device
is not essential, as the detail parts may be
modified, enlarged upon, &c., and still pre-
serve its functions.

Having thus fully shown and described my
invention, what I ¢laim as new, and desire to
secure by Letters Patent, 1s—

1

1. An automatic protecting and detecting

- deviceforelectric-light circuits,comprising an

electromagnet arranged within the mailn cir-
cuit upon a low-resistance winding, a spring-
supported armature normally attracted there-
to, said armature having contacts, an auxil-
iary resistance, arranged in a shunt-cireuit
and connected with said armature, a separate
electromagnel having contacts to be engaged
with those of said armature, and a separate
cirenit of high-resistance winding, upon both
of said magnets, arranged in parallel with
the main ecircuit, part of which separate cir-
cuit isarranged to aid in releasing said arma-
ture and the remaining portion thereof ar-
ranged to aid in returning and retaining the
contacts of said armature rigidly against said
magnet-contacts and reéstablishing the con-
tinuity of the main circuit, through said re-
sistance.

2. The combination with one or more elec-
tric lamps, or other devices, of an automatic
protecting and detecting device, independent
of their cut-outs, said protecting and detect-
ing device comprising a pair of confronting
electromagnets, one of which is arranged
within the main cireuit upon a low-resistance

LY
L

winding and both of which are upon a sepa-
rate cireuit of high -resistance winding, in
parallel with said main c¢ircuit, a spring-sup-
ported armature arranged between the con-
fronting ends of said magnets and normally
attracted to the one of the latter which is
upon the low-resistance winding, said arma-
ture having contacts to engage similar con-
tacts npon the other of said magnets, and an

auxiliary resistance arranged in a shunt-cir-

cuit and connected with said armature, sub-
stantially as described and for the purposes
set forth.

3. An automatie protecting and detecting
device for electric-light c¢ircuits, comprising
a casing having two terminals with which the
main-circuit wires are designed to be con-
nected, a magnet,a low-resistance wire wound
around said magnet and extending from one

to the other of said terminals, a second mag-

net, having contacts, a wire of high resist-
ance wound around both of said magnets par-
allel with the low-resistance wire and con-
nected at one end with a third terminal on
the case and designed to have its other end
connected with one of the main-c¢ircuit wires,
an armature arranged between confronting
onds of said magnets and having one of 1ts
sides provided with contacts to engage those
of said second magnet, a supporing-spring at-
tached to one end of said armature, and an
auxiliary resistance connected at one end
with one of the first-mentioned terminals and
at its other end with said armature, sabstan-
tially as described and for the purposes set
forth. |

In testimony whereof I affix my signature
in presence of two witnesses.

HARRY ETHERIDGE.

Withesses:
S. B, LITTLE,
JAS. J. MCATRE.
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