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Lo all whonv ¢t may concern.

Be itknownthatl, JAMES WaATSON EASTON,
a subject of the Queen of Great Britain, re-
siding in the eity, county, and State of New
York, have invented a certain new and use-
ful Improvement in Lightning-Arresters, of
which the following is a Cfull elem*, and exact
description, reference bemg had to the ac-

companyinﬂ drawings, forming part of this

to specification.

~ terial resistance to the passage of the ab-
the lightning-
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My invention relates to that class of light-
ning -arresters which comprises two elec-
trodes,. one connected with the working-cir-
cuit and the other having a ground connec-

15 tlon, separated sufficiently to prevent the pas-

sage of the working-current under ordinary
conditions, but not enough to oppose any ma-

normal cwrrent caused by t
stroke.

1he chief difficulty experienced with de-
vices of this nature has heretofore existed in
the tendency of thenormal current of the cir-
cuit to followin the pathof the current caused
by the lightning-stroke and form a perma-
nent arc between the electrodes of the appa-
ratus. This objectionable operation is due

to the fact that the passage of the abnormal

current caused by the lightning-stroke heats
the electrodes, and while passing between
them fills the spacewhich normally separates
them with finely-divided particles of the hot
carbon or other material composing them,
thereby reducing the resistance thereof suffi-
ciently to permit the forming of the arc by
the ordinary working-current. Means for
destroying the arcso formed are therefore es-
sential to the sueccessful operation of such an
arrester, and this has usually been accom-
plished either manually or by the employ-
ment of complex devices liable to derange-
ment and to interfere with the successful op-
eration of the arrester.

The object of my invention 1s the provis-
lon of simple and efficient means for de-
stroying this arc or preventing 1fs formation
in the first instance by automatically sepa-
rating the carbons as soon as the abnormal

current caused by the lightning-stroke passes. i

between the electrodes; and to this end 1t con-
sists in the novel combination of parts and
arrangement and construction of details
herein shown and described, and speelﬁe:ﬂl)
pointed out in the claims.

In the accompanying drawings, Figure 113
a view in elevation of my invention. Iig. 2
is a detail view thereof, showing the mechan-
ism for separating the electrodes. Iig. 318 a
plan view thereof from beneath. Ifig. 4 1s a
side view of the mechanism for supporting
the stationary electrode, and Ifig. 5 shows a
modification of the econstruction of the de-
vice for separating the electrodes.

The same reference-letters are used to des-
ignate corresponding parts in all the views,

Referring to Iigs. 1 to 4, A is a supporting
board or plate, to which the solenoid or elec-

tro-magnet B is secured in any convenient

manner. The core C of the solenoid 1s sup-
ported within the guide-tube D, upon which
the coil E is wound, by the plunger I¥. The
coil K iswound in the usual manner, and one
terminal thereof is in electrical connection
with the main circuit, while the other termi-
nal thercof is preferably connected with the
frame O of the solenoid, to which is secured
the electrode-clamp & by pivot g. The clamp
(+ is provided with a suitable socket for re-
ceiving the electrode I, formed preferably of

carbon, which 1s adj ustably secured therein
by the set-screw ¢’, and said clamp 1s ﬂlqo
provided with a cam-shaped projection g. A
chain or other flexible connection ¢° extends
from the lower end of the plunger I to the
upper surface of said cam, the edge of which
is preferably formed with a groove or channel

| to prevent the chain from being displaced.

The stationary electrode I, also preferably ot
carbon, is secured within the clamp J by the
set- SCrew 7. "The clamp J is provided with a
shank j’, which is screw-threaded and enters
a hole tapped in the contact-piece 77 from
which a suitable conductor leads to the earth,
as shown in Iig. 1. The clamp J may thus

be adjusted so as to support the electrode I
at any desired distance from the support A,
and a jam-nut /° serves to secure it in the po-
sifion at which it may be adjusted.

The
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framo b of the solenoid and the clamps G and | ately broken and will not re-form again when

J are preferably constructed of good conduct-
ing material, such as brass, so that a com-
plete metalhc connection is f01 med between
the main line and the earth, except for the
slight space which sepamtes the ettlexmtles
h and 1 of the electrodes.

If desired, an ordinary electro-magnet may

be substltnted for the solenoid, as shewn in |

IFig. 5, in Wluch b’ represents the poles of the
nnﬂ'net and ¢* the armature, w hich is secured
to the carbon-clamp G.

The operation of the invention is as follows:
The arrester having been properly located,
connections are made between the electrode
Il and the main circunit and the electrodeIand
the earth,asshownin Fig. 1. The extremities
of the electrodes are then adjusted at a suffi-
cient distance apart, so that the normal cur-
rent of the circuit will not pass between them.

T'his distance for ordinary working-currents |

18 ﬂ'enera,lly not more than one-tenth of an
inch and is notsufficient tooffer any material
resistance to the abnormal current caused by
astroke of lightning.
tions, therefcne the euestel 18 entirely inact-
1ve; but if the main line be struck by light

ning the current, which has a tendency to

seek the path of least resistance to the earth,

will pass through the coils E to the electr ode
IT and across to the electrode I, and thence
to the earth. The completion of this cireuit
energizes the coils E, which causes the cores
¢ to be drawn down mto the coils. This move-
ment of the cme will depress the plunn'e1 K,

the projection ¢° will be pulled down, owing
to the connection ¢® between it and the lower

end of the plunger, and the clamp G will be |

partially rotated on the pivot ¢,swinging the
lower end of electrode H away from the eiec-

trode 1 in the direction shown by the arrow «x |

in Fig. 1. This separation of the electrodes
of course breaks the electrical cirecuit, the coil
I is de-energized, and the electrode H imme-
diately swings back again to its normal posi-
tion. In this manner the normal working-

current is prevented from following in the
path of the abnormal current caused by the
lightning-stroke, and if through any cause an
arc should have been formed between the
electrodes before they are sufficiently sepa-
rated to prevent it the arc will be immedi-

Under normal condi-
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the electrode returns to its original position.
By pivoting the clamp G belew the solenoid

53

the action of the apparatus is much more posi-

tive, prompt, and direct than where the con-

-nections are made above the solenoid, and by

my arrangement the maximum effect of the
coil is 1nstently secured.

Another desirable feature of my 1nvent10n
is the provision of the cam-shaped surface ¢~
on the clamp G, whereby as the power re-
quired to separate the eleetrodes becomes
greater, owing to the movement of the elec-
tlode H toward a horizontal position, the lev-

erage of the clamp G is alsoincreased. This

60"

featme positively insures the disruption of -

the arc and the breaking of t_he circuit.
Havingthus described my invention, what 1

claim as new, and desire to secure by Lettels'

Patent, is—

1. In a lightning-arrester, the combination

of the solenoid I3, the core C the plunger F,
supporting said core, the swinging elect-rode—
clamp G, pivoted below the coil of the solenoid,
connections between said plunger and said
clamp, the electrode H,secured in said elamp,

70'

75

and the electrode I, substantially as shown

and deseribed.

2. In a lightning-arrester, the combination,
mth the electrodes H and I of the solenmd
B, the core C, the plunger P supporting said

80

| core,the swinging electmde-elalnp .G,provided '
with a cam-shaped surface g% and a flexible

connection between said clamp and said core
arranged to engage with the eam-shaped sur-

move the electrode II becomes greater, sub-
stantially as and for the purposes set forth.
3. In a lightning-arrester, the combination
of a solenoid or electro-magnet, a swinging
clamp G, connected thereto, an electrode ad-
justably secured in said clamp, the electrode
I, the clamp J, mechanism for adjusting the
pOSlthIl of the eiectwde I within said clamp,
the contact-piece 7% and means for adjusting
the position of the clamp J therein, substan-
tially as and for the purposes set fmth
-~ JAMES WATSON EASTON
Witnesses:
S. G. METCALF,
FRANK HEDDELL.

| face of the olemp G,so0 that theleverageof the
clamp is increased as the power required fo
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