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To all whom ©t may concern.:
be 1t known that I, JAMES J. WooD, a citi-

- zen of the United State& residing in Brooklyn,
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to provide automatic means for

in the county of Kings emd State of New York
have invented eertmn new and useful Im-
provements in Lightning-Arresters, of which

‘the following is a snemﬁcatlm}

This mventlon relates to llﬂhtmnﬂ‘-arrest
oS applicable to the ground connectlons ot
electric circuits generally for conducting
hightning charges to earth. Intheuseof buch
lwhtmng anebters on circuits carrying cur-
rents of high voltage—such as those for arc

hnhmw—lt flequently occurs that the static

dlSC‘hFLI‘U'e between the points or serrations of
the plates of the lightning-arrester will cause

the starting of an are from one plate to the

other, Whlch will continue as long as the cur-

rent on the circuit continues to be generated,
unless it be in some way 1*upture(1 or extin--

made
extinguish-
ing such arcs and restoring the lwhtmnﬂ-m-
rester to operative condition ready to conduct
away the next static discharge. My inven-
tton provides an 1mprm ed dewce for this
purpose.

According to my invention I arrange a
thermic deVlCE‘ 1D suf
to theserrated plates of the lightning-arrester
to cause it to be heated by an arc between

guished. Several attempts have been

said plates, and 1 utilize its consequent ex-

pa,nsmn to set in operation a device for ‘rupt-
uring the arc. The thermic device is ar-
1‘anﬂ*ed out of the path of the lightning dis-

but 18 heated solely as a consequence of the
formation of the arc following the discharge.
- The arve-rupturing device may operate in
general in any of the ways heretofore known.

[or example, 1t may separate the serrated
plates until the arc is ruptured by attenua-
tion, or 1t may blow out the are by a puff of
air, or it may subject the arc to the repulsive

actwn of an electro-magnet of sufficient
strength to extingnish it.

" Accor ding to the preferred embochment of
my mventlon I construct the arc-rupturing
device to operate on the principle of separat-
ing the serrated plates. One of the plates is

fixed and the otheris movable, being mounted
on 4 1*0t&ta,ble part having a mOlwe device |

- ]

1ciently-close pr oxumty.

for rotating it, tending constantly to rotate
and normally restrained from rotation by a
catch or detent which is held in engagement
by the action of the thermic device.
preferred form of this thermie device consists
of a strip of suitable metal stretched along
one of the serrated plates close enough to be

‘heated by an arc between them, but out of

the path of the lightning discharee. It is
stretched between a fixed suppor
arm of a lever connected with or constituting
a detent.
tinually a stretching tension against the strip.

When an arc occurs following a lightning

A spring is arranged to exert con-

t.
g '

The

G

t and the -
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discharge, the strip is heated by the arc and

elongates, relaxing the spring and enabling
the latter to withdraw the detent, whereapon
the motive device becomes effective and the
movable plate i1s rotated far enough from the
fixed plate to sever the arc. By prefereneo
the rotative part carries two or more serrated
plates, and is constructed by moving one
such plate away from the fixed plate to bring
another into proximity therewith and there-
upon to stop, thus restoring the lightning-
arrester ready for a second operation.

spring are duplicated for each such movable
plate, and are carried therewith by the ro-
tative part. |

~ Figure 1 of the accompanying drawings is
a flOllt elevation of the preferred con,stl*uc—

tion of my improved lightning-arrester. Fig.

2 1s a plan thereof. Fig. 3 isaninverted plan
or bottom view thereof. Iig. 4 is a side ele-
vation thereof viewed from the right in the
preceding figures. Fig. 5 is a fragmentary
front elevation similar to Fig. 1, but omitting
certain parts to show the others more elearly.

IFig. 6 is an elevation similar fo Fig. 5, illus-

trating a modification. Ifig. 7 is
elevation of a modification.

1 will first describe the construetion shown
in Figs. 1to 5. Allthe partsare mounted on
a base -plate A of Insulating material, prefer-
ably slate. A metal standard B is fixed to

a sectional

this plate, and is formed at its end as a ser-
rated plate 0. It is best constructed with a
binding-socket o for connection with the line-
wire, a rotatable part C, constructed pref-
erably in the form shown, of a flat plate ex-
tending on opposite sides of itg pivotal axis

By
preference the thermic device, detent, and

/5

30

53

90

05

100



sl

1O

20

(-
L

40

50

55

6o

b5

{2

and carrying or being formed integrally with
serrated plates ¢ ¢ at its opposite sides or
marging. Thisplate is formed.with an axial
shaft or spindle C’, the opposite ends of which
are journaled in bearings in the frames D D/,
projecting from the base-plate A. Theupper
one D of these framesis formed with a socket
« for connection with the wire leading to
earth. The serrated plates O and ¢ are such
as are commonly used 1 lightming-arresters,
being set with their points opposite to and
slightly removed from each other, so that the
lightning discharge may jump across between
them and pass from the plate b to the adja-
cent plate ¢, thence through the nlate €, 1ts
upper journal and its upper bearing-frame D
to the ground-wire.

A motor K, of any suitable kind, prefer-
ably a cloek-work deviee, is provided to 1m-
part to the rotatable part C a normal tend-
ency to rotate. In the construction shown
this motor consists of a spring-barrel ¢, con-
taining a coiled spring, as usual in cloek-
works, theinnerend of thisspring being fixed
to a spindle fand the outer end to the barrel.
The spindle 7, the end of which 18 square to
be turned by a clock-key, carries a ratchet-
wheel ¢, engaged by a pawl ¢’. The spring-
barrel ¢ is formed with external gear-teeth ¢,
meshing with a pinion /i, fixed on the spindle
(7. There is thus imparted to the rotatable
part C a tendency to revolve in the direction
of the arrow in IFig. 2, as shown by the dotted
cirele therein. It 1s, however, normally re-
strained from revolving by a detent counsist-
ing of a lever I, the end ¢ of which engages
a fixed stop j, formed on an arm or bracket
projecting laterally from the standard D.
This lever It is pivoted near one end to one
side of the plate (', between pivotal cars & A,
formed thereon. Its shortarmis fastened to
oneendof thethermicdevice G, which consists
of a strip or ribbon or wire of copper, platina,
or other suitable metal, the other end of which
i1s fastened to an arm or bracket m:, formed
also on the plate (. The strip G is thus ex-
tended parallel with the row of serrations of
the plate ¢ and only slightly removed there-
from, being close enouﬂh thereto to be heated
and e\panded by 1 adiation of heat from an
arc between the plates b c. It is, however,
out of the path of the lightning discharge, SO
that it is not liable to be mjured by the pas-
sage of the fluid to earth. The lever I' re-
celves the tension of a spring p, which reacts
against the plate €, and tends both to stramn
or elongate the thermic strip & and to with-
draw the lever end : from engagement with
the stop ;. The free end ¢ of the lever is
cuided by being held freely between two arms
or fingers { {. T'he lever I and ils connect-
ing pmts are best shownin IFig. 5. The action
of the spring p in tending to move the lever
end 7 out of engagement with the stop j is re-
sisted by the thermic strip G until the latter
1s heated by the passage of an are, whercupon
by its expansion it enables the lever B to tilt

441,899

I and disengage its end f{rom the stop, where-

upon the motor E becomes effective to rotate
the plate (, thus separating the serrated plate
¢ from the plate & and rupturing the are.
The rotatable plate C carries a duplicate se-
ries of the thermic and detent devices
described, and when it has executed half
a revolution it is arrested Dby the end ¢ of
the second lever IY striking against the stop

7. The other serrated pl:lt(} ¢ 1s thus brought

into operative position in proximity to the
fixed plate b ready for the next operation.
The strip B of the serrated plate which has
just received the are quickly cools and re-
stores its lever I to the mormal position,
ready upon the next operation to rearrest the
rotatable plate C. T'hisplate, with the parts
which it carries, thus executes a half-revolu-
tion each time that an arc i1s formed by a
lichtning discharge. The occasional rewind-
ing of the motor E—say, for example, every
few weeks or months, or even as often as
aftereach prolonged thunder storm—isall the
attention that the instrament will ordinarily
require. An ordinary lightning discharge
which is not followed by an are will have no

effeet upon the mechanism, since 1t does not

cenerate sufficient heat to expand the ther-
mic device.

My invention may be modified in many
ways without departing from its essential fea-
tures. T'hatwhieh is characteristic of my in-
vention is the utilization of the heat of anare
between the serrated plates for setting in op-
eration an are-rupturing device. The utiliza-
tion of this heat may be through the medium
of any thermic device in the nature of a ther-
moteter or pyrometer. In thecaseof an are-
rapturing device which operates by the sepa-
ration of theserrated plates it i1s not necessary
that one of the plates be duplicated in order
that the second or duplicate plate may take
the place of the one which has just received
the are. This, however, is preferable, in order
thatif a second dischargeshould quickly fol-
lowthe first the lightning-arrester may be pre-
pared to receive it. Aside from this consid-
cration, the second orduplicateserrated plate
carried by the movable part Cmight be omit-
ted, and the movable part might execute a
complete revolution, bringing the plate back
to position ready to act again, provided that
during this revolution the thermic strip G
has time to cool and contract, in order to re-
storeand re-engage thedetent; or the movable
part might ecxecute a half-revolution and be
stopped there by the detent until the thermie
strip G has sufficiently cooled, whereupon by
the movement of the lever I it could be re-
eased and permitted tomake the otheror re-
'mmmg half of the revolution, bringing it
back to 1ts starting-point 1'eady for the next
operation. In such case it would be bestto
provide a duplicate serrated plate ¢, in order
that during the moment of rest at the end of
the half-revolution and while the thermic

i strip was cooling the lightning-arrester might
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be operative to receive a second dlselmroe | the contacts ¢ ¢/, breaking this shunt and di-

This modification is illustrated in Fig. 6,
which alsoshows the thermie strip G mouuted
in stationary manner adjacent to the fixed
plate b, so that the strip and the lever F re-
main %tmlonm y Instead of revolving with the
plate C. Thefree end 7 of the lever engages
two Stop%) 7”7 on the plate C. Normally it
engages the stop ', but upon the release of
the pla,te it is stopped after a half-revolution
by the stop 7’ until the strip G cools enough

to disengage the lever therefrom, whereupon |
the pla,te C makes another half-revolution.

It is not essential that the movable serrated
plate ¢ be moved rotatively, as it might be
reciprocated by a suitable re erlanwement of
the operative mechanism, (see Fig. 9;) or the

movement might be apphed to beth the plates

b and ¢ to seper.e,Le and restore them. Vari-

ous arrangements for effecting these purposes
have been used in are. ruptulmn devices.

Fig. 7 shows the application of my inven-
tion to an arc-rupturing device which acts by
blowingout the arc. Both the serrated plates
b and ¢ are 1inmovable. The lever I carries
at its free end a circuit-closing COlltth qQ,
which normally touches a contact g’ and
closes a shunt-circuit 7, which conducts the
current 1n the circuit J around an electro-
magnet I, short-circuiting this magnet, so
that normally its armature is retracted. The

‘armature-lever K carries at its end a piston

L, workingloosely in a cylinder I/, from which
leads a dlSChdl"ﬂ'e nozzle 7, arranged to direct
a -blast of air between the two serrated plates
0 and ¢. 'When the strip & is heated by an
arc, the spring pdraws the lever IF and moves
its contact g away from the contact ¢, thereby
breaking the shunt » and causing the entire

current in the circuit J to flow throunh the

magnet I, whereby this magnet 1s etlonn"ly
e;amted and attracts its ermature forcibly
pulling up the lever K and moving the piston
I. suddenly into the cylinder 1./, so that it
compresses the air therein and causes a puft
of air from the nozzle { to blow between the
serrated plates and blow out the are

I'ig. 8 shows another modification. whe1e1n
the arc is extinguished by the repulsive ac-
tion of an elee‘[ro -magnet. DBothplates) and
¢ are immovable, bein g arranged between the
poles of a horseshoe-magnet H’. Normally
the current on the eu*emt J pasees through
the lever I and contacts q and ¢, thmebv
short-circuiting the loop ' of the cir cuit,
which inecl udes the coilsof the magnet. Then
the strip G is heated by an are. The lever
separates the contacts q ¢, thereby directing
the current through the magnet and xutmﬂ
1t, whereupon the lines of force between It%
peles extinguish the are

Fig. 9 shows a Slmple eonetruetma for ex-
tin D‘lll&hlnﬂ the arc by separating theserrated
plates The movable plate ¢ 1s mounted on a
lever C’’. Normally the lever F is in a shunt
r, short-circuiting a magnet . Upon the

expansion of the strl P G 1he lever If separates

verting the entne Cunen‘r through the mag-
net. Itsarmature is thus attracted and Llle
armature-lever Kis vibrated upwardly. The
free end of this lever is jointed to the lever
O”, so that by this movement the latter lever
is vibrated, moving the plate ¢ away from the
plate b far enouwh to break the are.

The modlﬁeatwu shown 1n Figs. 7, 8, and
J are 1llustrated as examples,showing how my

invention may be applied in connection with

other means of rupturing the are than the
preferred means shown in Figs. 1 to 5. -

Throughout this specification I have re-
ferred tothe respective terminals ordischarge-
plates of the lightning-arrester as “serra ated ”’
plates. It is usuel and preferable to make
these plates serrated; but their serration is
not essential to my invention. -

I am aware that lightning-arresters ha,\e
been patented w herem_ a thermic conductor

1s provided designed to be heated by the pas-
sage of a current to earth in case of a light-

ning discharge and designed to operate a (]e-
vice for bl‘edlilllﬂ‘ the earth-cu rrent; butin all
such cases prior to my invention, so far as I
am aware, the thermic device has been ar-
ranged in the path of the lightning discharge,

SO that it is liable to be burned out and ren-

dered Inoperative by the first discharge that

passes overit. Such thermiclightning-arrest-
ers have never gone into use for l]]lb re ason,
as I believe.

My improved arrester I believe to be the
first in which the thermiec device is arranged
out of the path of the lightning (118(311&1‘0‘6 SO
that it is not liable to injury by the dlSCh&l‘O ge,
while it is in position to be heated by the
earth-current resulting from the discharge.
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1t 1s preferably entlrely out ol the circuit; but B

my invention does not exclude the arrange-
ment of the thermic device in the electrie ¢ir-

cuit, provided it be not placed in that part

thereof traversed by the static discharge.

I claim as my invention the followmﬂ de-
fined novel featnres, substantially as herein-
before specified, 11amely

1. The combination, with the dlseharfre-
plates of a lightning-arrester, of an are- rupt-
uring device and a thermic device arranged
out of the path of thelightning discharge and

inposition to be heated by an arc betweensaid

plates,and adapted by its consequent expan-
sion to set the are- rapturing device in oper-

atlon

2. The cowmbination, with the discharge-

plates of a ligchtning-arrester, of an arc-rupt-
e o p/

uring device tending to operate to extinguish
an arc between said plates, and a thermic de-
vice normally restraining said rupturing de-
vice, arranged out of Lhe path of the light-
ning dlSC]lELl‘”b in position to be heeted by
an are between sald plates and adapted when
expanded thereby to re]ease sald rapturing
device.

3. The combination, with the dlseharn*e-

| plates of a lightning-arrester, of an are- rupt-
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uring device consisting of means for mechan-
ically separating the plates, and a thermic de-
vice arranged out of the path of the light-
ning discharge in position to be heated by
an arc between said plates and adapted by its
consequent expansion to set the are-ruptur-
ing device 1n operation.

4. The combination, with the discharge-
plates of a lightning-arrester, of an arc-rupt-

uring device consisting of a rotatable part

carrying one of said plates, adapted by 1its ro-
tation tomovesaid plateaway from theother,
and a motive device for rotating said part,
and a thermicdevice arranged out of the path
of the lightning discharge in position to be
heated by an arc between said plates and
adapted by 1ts consequent expansion to set
sald motive device 11 operation.

5. The combination, with the discharge-
plates of a lightning-arrester, of an are-rupt-
uring device and a thermice device consisting
of an expansible strip extended adjacent to
one of the plates out of the pathof the light-
ning discharge, a lever to which said strip 1s
fastened, and a tension device acting against
sald lever to streteh said strip in operative
connection between said lever and the are-
rupturing device, adapted on the movement
of said lever due to the expansion of the strip
to set the arc-rupturing device 1n operation.

6. Thecombination of two discharge-plates,
the one movable relatively to the other,a mov-
able part carrying said movable plate, a mo-
tive device tending to impart movement to
said part, a detent normaliy restraining said
part from movement, and a thermic device
adapted to normally restrain said detent and
arranged outof the path of the lightning dis-
charge in position to be heated by the arebe-
tween said plates. |

7. The combination of a fixed discharge-
plate, a rotatable part carrying a movable dis-

- ]
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charge-plate, a motive device tending to ro-
tate said part, adetentfor restraining it from
rotation, consisting of a fixed stop, and a mov-
able lever carried by said movable part, a
thermie strip arranged out of the path of the
lichtning discharge in position to be heated
by an arc between said plates and connected
to said lever, and a spring arranged to exert
a tension against said lever tending to stretch
said strip and disengage the lever from said
stop.

S. The combination of a fixed discharge-
plate, a rotatable part carrying a plurality of
discharge-plates, each adapted in different po-
sitions of said part to stand in juxtaposition
to said fixed discharge-plate, a detent consist-
ingof a stop device for arresting said rotata-
ble part in positions in juxtaposition to said
respective plates, and a thermic device ar-
ranged out of the path of the lightning dis-
charge in position to be heated by an are be-
tween said plates and adapted by its conse-
quent expansion to release the aetent and per-
mit the rotation of the rotatable part to rupt-
ure the arc. -

3. The combination of a fixed discharge-
plate O, a rotatable part C, carrying two dis-
charge-plates ¢ ¢, a fixed stop j, two detent-
levers I I, earried by the part C, and cach
adapted to engage said stop and arrest said
part, thermo-expansive strips & G, arranged
in proximity to the plates ¢ ¢ and connected
to the respective levers, and springs p p, ar-
-anged to exert a tension against said levers.

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

JAMES J. WOOD.

Witnesses:

ARTHUR C. FRASER,
GEORGE 1. FRASER.
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