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UNITED

TATEb PATLNT OFFICE.

WILLIAM A. BINION, OF LISBON, NEW YORK.

LIGHTNING-ARRESTER.

e T AN . ERA. - - -1 m

947.692.

Applicafion filed Fejbrnar‘y _28, 1808,

To all whom it may concern:

Be it known that I, Wizriaam A. Bixiox,
a citizen of the Unm:-d States, residing at
Liasbon, 1n the county ot St. Lawrence and
State of New Y ork, have mvented new and
useful Improvements in Lightning-Arrest-
ers, of which the following 1s a s;pwlhmuon

Thlb invention 1"elatm to lhghtning ar-
resters designed for use 1n connectmn *mth
electrical

nected with the system are e*fectively Pro-
tected against high potential charges guch as
result from lightning.

The invention has for one of its Ob]wts
to improve and simplify the construction

and operation of apparatus of this character
so as to be comparatively simple and inex- :
pensive to manufacture, reliable and efficient |
in use, and adapted for use in tr ANSINISSION

Syfstems of various voltage.

Another object of the nvention is the Pro-
vision of a lightning arrester including a

path for the charoe Yo pass off to 0’1‘011114@1 -

there being an air gap in such path and com-
bined therewith is an oil- -containing casing
which is moved 1mto operative relation with
the gap as to effectively extinguish the arc..

A further object is the employment of a
dampening or retarding device for prevent-

ng the oil-containing case restoring to nor-

mal position with a destructive shock.

An additional object is the employment ot

5 separate electro-magnets operating, respec-
tively, to separate the electrodes or carbons
of the air gap, and to move the oil-contain-
1Ing case info operative relation with the air
gap incident to the passage of a charge
thrmwh the arrester, the first electro-ma onet
being “connected with the tr ANSNISSI0N lme
and the other being included in the path
through which the ch arge pftscs,bs to eround.
With these objects 1n view and o hu*f-::, QS
will appear as the deS“l“l]i)hOﬂ proceeds, the

invention comprises the various novel fe&-—_

tures of construction and arrangement oz
parts which will be more fullv described

hereinafter and set forth with part 1@111‘11"111?. .

in the claims appended hereto.

In the accompanying drawings, which

illustrate one embodiment of the invention,
Figure 1 is a front view of the lightning
arrester. Ifigs. 2 and 3 are enlalged vertical

sectional views showing the operating parts

in extreme positions. I‘lg. 4 15 a deta1l sec-

Specification of Letters Patent,

- for varying the size of the air gap.
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transimission systems of the high
tension type, whereby the apparatus at the
power station and translating devices con-

= e gy g b gl L W |, gy,

'tho tmmm]ssmn f1ne.

winding 9 of the electro-magnet B.
terminal 4 1s
the hme L between the choke coil C and peint

03 *mmd

Jating mat
the p::me] 1:

Pavented Jan. 25, 1910.
Serial Mo, 480,101,

== mrwr - .-

tional view tor showing the adjusting means
e, b
1S a dl‘](}}:“‘llld tic view of the circumt connec-
tions, |

Sunilar reterence characters are employed
to designate corresponding parts throughont
lews.

Referring to the drawings, 1 designates
Al SHPPOIUHQ} slab of marble, slate, hbel or
other 1msulating material, on which the va-
rious parts of the apparatus ave mounted.
At the top of the panel 1 are binding posts
9, 3 and i for connecting the arrester with
The bmdmn posts 2
and 3 are connected by wires 5 and G with an
electro- magnet B which controls the separa-
tion of the air oap electrodes, and, as shown
mn KFig. 5 , the binding posts 9 and 3 are con-
nected wﬁh the line 1. at the pomts 7 and 8.
Between the points 7 and 8 18 a choke coil C

that is disposed in shunt relation with the
The

10 with

onnected by a wire

7, and this post 18 also connected by wire 11

s

with the charge- conducimo path, of the ar-

rester.

A pair of carbon or equivalent electrodes

112 and 13 are arranged in superimposed
- relation s S0 that between their inner extrem-

ities an air gap will be provided. The upper
carbon 1s suﬂflhly connected with an iron
core 15 for the electro-magnet B, so that the
electrodes will be separated when current
passes through the winding of the electro-
magnet. The core of the electro- magnet 13

so arranged as to drop under the atiraction

of oravity when the electro-magnet 1s unen-
The core 15 1s shr unk or otherwise
secmed to a brass tube 16 extending down-
vardly through the spool 17 of the electro-
:11"1.-;1f«f“Jrn(—}tj and on the upper end of the tube 16
is a nut I8 which rests on the top of the
spool to thereby limit the downward move-
ment of the upper electrode and core. On
the lower end of the sleeve 16 1s a nut 19
against which the bottom end of the core 15
bears. The upper carbon fits into or is de-
tachably connected in any suitable manner
with the tube 16 so that e{fectrodes of differ-
ent length or sizes ca n be employed for
adapting the apparatus for use in systems ot
different voltages. The electro-magnet B is
mountec upon a bracket D of C;tmab e 1nsu-
erial, which bracket 1s secured to
.her{, being slots 20 1n the
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ced wire

- pose,

1ts upper end exteriorly threaded
posed withm the opening 1n the

IF the s

~opening through which the 10(1

- extend
el 1m &

bracket through which fastemines 2
for securing the bracket to the pa
manner to provide vertical adjustment of
the bracket. The wire 11 connected with the
middle binding post 4 passes downwardly
through the tube 16. as shown in Figs. 2
aud 3. and is electrically connected with the
upper electrode 12,

The lower electrode 13 1s connected with
oround to conduct off the hehtning charee.
This lower electrode is supported on the up-
per end of the vertical brass tube 22 which
18 supported in upright position by passing
through brackets 23 and 24 of insulatine
material and secured tO tl*-e panel 1. The
lower end of the tube 22 1s mppmwd O
0! adjusting serew 25 Hueadﬂd m a brack

26 arranved on the panel 1 below the ')1 acleet
24. By .Lid]ll‘-;flnﬂ this screw, the rod 22 that
supports the lower electrode is aised or
lowered so as to vary the amr gap betw cen t.le
electrodes. Attached to the upper end ot the

18 electrically connected
with the lower electrode 13, and interposed
between the bottom of the latter and the top
end of the tube or hollow rod 22. Connected
with the lower end of the resistance IR 15 a
wire 27 which pm—zqeq downwardly throueh
the brass rod 22 and out through an opening
28 therein, I‘w 1. to conneet with a ground-
29. A path is thus plm*lded for the
dizcharge to ground throungh the electrode
and air gap.

The arc between the electrodes. due to the
passage of a lightning charee, 15 adapted to
be broken in a body of oil. For this pur-
an  oil-containing casing F iy ar-
ranged 1 such a manner as to be moved
into. cooperative relation with the amr gap
when a charge passes through the arvrester.
The casing 1s normally m%])o--eﬂ below the
a1r oap and the supporiing rod 22 for the
lower electrode passes upw: 1’*&]}; through
the center of the bottom 30 of the « casing .
The casing is a glass evlindrieal structure
having a “conical 1‘eﬂntmnt top 31 that 1s
provided with an opening 82 through which
the lower electrode protrudes. Surrouind-
g the rod 22 and dm;med below the o1l
casing I 1s a short brass tube 83 that has
and dis-
bottom 30
of the o1l Casmg Threaded on the vad 33
are mter 11.:11 :;11“'{: external nuts 34 and 35 for
clamping the sleeve or tube 33 to the casing
said tube being shidably mounted on
the rod 22. Packing disks 36 are clamped
against the inner and outer Hlllﬂa""@ﬂ of Lhe
bottem 20 by the nuts 34 and 35 o that a
fluid-tight joint will De pm\Ldﬁd at the

2 extends.
SHIE

resistance I3 that

qecm‘e]v fastened to the outer gleeve
tubular iron core 37 forming part of the
electro-magnet or solenoid 22 This elec-

Y
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the resistance R
tube and 1usulated therefrom 1s a suit table |
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(ro-magnet 15 arranged below the casmg I
and is supported on a bracket G which is
adju=tably secured {o the panel 1 lhike the
et 1), Theelectro-magnet forms
1 rest for the oil-contammge casimg I when
the latter 19 1 normal or lowered position
and througeh the hollow of the electro-mage-
net the tubes 22 and 33 The wind-

ext L“‘NI :
e of the electro-magnet 58 15 arranged n
1 shunt path Mwwe“n orotnd mul the lower
e’w* ode, This shunt path consists of

wire 39 connected with the upper end of th@
resistan ce I which 1s. at all times. within
the casmg I, and the wive passes  oul
Hnmiﬂh an oil-tight opening 40 In the hot-
fem (}1 the casime and 12 econneeted with the
winding of the olectro- magnet 38, the {)Hl{‘l‘
tmnunal of the eleetro- m:mnc{ winding he-
ng u.mneet@d by a wive 41 with the ﬂwuml
od ‘W]w 29. The resistance of the windi NS
58 18 suitably proportioned with respect t

so that a carrent of ."-;'Ili{'-
able value. meident to a dischavege., will
pass through the electro-magnet 38 to raise
the core 37 thereof and the oil casing car-

ried therebv. On the lower end of the tube
2918 a 1}[1chmn box 42 which "prevents lu-

“*1'1(:111{ from creeping down between the
tubes 32 and 33 and leaking out.

In order to prevent the oil-containing
casing from dropping to normal position
with “destructive shocks or jars. a dampen-
mg or retarding device is mn])!oyed. Flhis
comprises one or more dash nots T of the
demuhc or a1ir type, as desir ed., and consists
of pluneer cvlinders 43 ’*’-H])])mi(‘d on
bracket 23 and disposed at opposite sides of
the hollow 1(){1 22 and 1 which are arranged
plungers 435, the rods 46 of which extend
upwaldh* om of the cylinders and are con-
nected with a yoke piece 47 screwed on the
tower end of_ a brass tube 43 at a point dhh\ 3
the paclimg box 42, By means of thesze dash
pots, the oil-containine receptacle 6§ and .[11
d("h@d parts gradually settle by eravity

- therr 1011‘(11 most position.

In the eround wire 29 1s an automatically-
actuated switeh which comlatq of a metal or

other conducting bar 49 that is adapted to
engage contacts 50 fmd 51 for nmmhlmmﬂ

the ])[1’[11 closed to gronnd as long ax the
transmission system is in operation. This
oround switeh, which may be mounted on
the panel on the lightning arrester. is closed
by an electro-magnet 52 oprﬂmtuw aoainst
nmwtv th{, electro-magnet beine (m].;m(lﬂﬂ
by wires 33 and 54 with the transmission line
at opposite terminals of the choke coil .
The cloging movement of the mvit(‘h bar L9
is retarded by a dagh pot so that the ground
switeh will not doie until atter the top elee-
trede 12 1s raised.

in practice, the pm% are 11 the position
shown 1n igs. 1 and 2. when no current is
passing in the transmission lime, and as soon

!
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as the transmission line becomes energized,
the electro-magnet BB raises the upper elec-
trode 12 until the stop or nut 19 strikes the
bottom of the electro-magnet spool, as indi-
cated by cotted lines 1m I‘lo. 2, thereby cre-
ating an air gap of several inches. At the
<ame time the electro -magnet of the eround
switch will
oround wire after the electrodes
have been sapamie&
the electrodes, the normal current will he
prevented T From passing off to ground so tha
the electro-maguet 38 will be deunerm;ed
and the o1l receptacle If in lowered 1:)051‘(1011
The air
can be ad]uf‘*{td not only by means of the
serew 25, but also by placing washers or
rings 55 on the nut 19, as shown m HKig. 3
<0 as to shorten the upward movement of
the upper electrode. As soon as a lightning

and 13

1

~discharge occurs, the upper electrode 12 will
“move downwardly toward the relatively-

fixed electrode 13 and admit of the lightning
passing off to ¢

magnet 38. This may be due to the fact
that the abnormal charge passing off through
wire 11 deprives wire § of current, thus al-
lowing electrode 12 to fall against electrode
13. The electro-magnet 1s thus energlzed
so as to raise the oil 1’“’—‘=cepmcle at a pomt to
cause the tips of the electrodes 12 and 138 to
be submerged to thereby cause the otl to ex-
tinguish the arc between the electrodes as the
upper one 1s raised by the electro-magnet as
soon as the charge passes off. A fter the dis-

~charge has qused to ground, the electro-

magnet 38 becomes deenel mzed and the ves-
sel I gradually settles to normal position.

From the foregoing description, taken in
connection with the accompanying drawings,
the ‘ldi*‘”ﬁll{ﬂ”eu of the construction and of
the method of operation will be readily ap-
pai ent to those ghll]ed in the art to which

the mvention appertains, and while I have
deseribed the principle of operation of the |
apparatus

invention, together with the
which T now consider to be the best embodi-
ment thereof, I desire to have 1t understood
that the apparatus shown i1s merely 1llus-
trative,
when desired as are within the scope of the
claims appended hereto.

tively-movable clectrodes, an electro-magnet
normally connected with the main of the
transmission system for holding the elec-
trodes Senamted? and mea s for fmtomatm—
ally submerging the electrodes in a body of
insulating hqmd upon a lightning discharge
thrmwh the arrester.

0. A lightning arrester comprising rela-

twely-momble electrodes providing an air

he ener 01;48d 0 a8 {o df}se the

oap between the separated electrodes

_ round through the two prLhS_
5 provided by the resistance R and electro-

and that such changes may be made

oap, und electro-magnetical

LT EErrL L L SEST T

By the 5@1}&-1‘11ii@11 of |

i-_tm magnet, means for connectmo one of the 1

shunt, an o1l- 0011&11111116 vessel
shunt to a position fer breaki
tween the electrodes, and a I'etardnw device

y actuated means
responsive to an electric d lischarge through
the arrester for submerging the electrodes in
a body of insulating Ilqmd to break the arc

ba{me en the electrodes. -

3. A hiehtning arrester (,omprlﬁmﬂ rela-
tively movable electrodes forming an air gap,
an electro-magnet for holding the electrodes
separated, a vessel (,01]{‘111‘11110 o1l for sub-
merging the electrodes at the air oap to
break the arc Incident to a discharge through

t | the arrester, and an electro —m&nuet Tespon-
“s1ve to the discharge current for 1 moving said
_vosw—‘i[ into oper ative 130%1{1011

4. A lightning arrester comprising spaced

electrodes lormuw a path for a ]whtmnu '

clischarge, a _VQ‘-;‘?LI containing oil, an “electro-
magnet responsive to a dlicharee current for
raising the vessel against the action of orav-
ity to submier oe the “electrodes at their fsljaeed

ends, and 11133119 for retarding the return
‘movement of the vessel as the latter drops by

oy Wlty
5. A lightning arrester comprising elec-

- trodes comstltutmo an air gap, means for

70

790

50

85

90

connectmﬂ one of the electrodes to a trans-

mission 1111(—3.. means for grounding the other
dectrode 1110111(111’30 a shunt, an electro-mag-
et 1n the shunt, a rece; :)ta,cle containing 011

.311(:1 movable by the electro-ﬂmﬂnet to a posi-

tion for extinguishing the arc when a dis-
charge 0CCUTS 't111 ouﬂh the arrester, and a

da%h pot connected with the vessel for re-

t.;;,rdin'o the return movement thereof.

6. A lightning arrester comprising an
electro- maﬂnet means for connecting the
same In 5erie% with a transmigsion hhe a

choke coil arranged 1 shunt relation to the
clectro O-ma onet, electrodes providing an air

cap and ddqpted to be separated by the
_electro -magnet, means for connecting one of
the eclectrodes with the transmission line,
means for gerounding the second electmac
and 111@111{11110 q, I‘BSISLE‘J}CG a shunt brideing
the 1{351‘3131106 an electro- m‘wrr et 11101uded in
the shunt, and an o1l- contammo vessel moved
by the shunt to a position for breaking the
are between the electrodes.

7. A lhightning arrester comprising an
eledm maﬁnet means for Conllwtuw the
samme in series with a transmission 1111:3, 3)
choke coil arranged in shunt relation to the

+ electro-magnet, electrodes providing an air
Having thus described the invention, what i

L cl A1 18—
1. A lwlﬂtnuw ,111651(,1* f,unpmsnw refa-

gap and ﬂdqpted to be separated by the elec-

electrodes with the transmission 1111@, means
tor grounding the second electrode and in-
cluding a resistance, a shunt bridging the re-
sistance, an electro-magnet included in the
moved by the
ng the arc be-

connected with the said receptacle whereby
the latter 1"eturm oradually to normal posi-

tmn
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8. The combination of a lightning arrester
comprising a support,electro- magnets mount-
ecl thereon 1n spaced relation, electrodes dis-
posed Dbetween the electro- maonet means
connecting one of the electrodes with the core
of the upper electro-magnet, means for con-
necting the upper electrode and the upper
clectro-magnet with a transmission line, a
member connected with the core of the lower
electro-magnet, a vessel snpported on the
said member and containing oil in which the
electrodes are submerged when the vessel is

raised by the lower electro-magnet, means on
the %upport for adjusting the member to var y
5 the air gap between the electrodes, a retard-
mg device connected with the member and
mounted on the panel to cause the vessel to
return to normal position gradually, and a

grounded path connected with the lower elec- |

947,692

trode and 1 which the winding of the lower
electrode 1s connected.

9. The combination of a lightning arrester
including relatively- movable electrodes elec-
trical means for holdme the electrodes Nnor-
mally separated. a transmission line con-
nected with the said means, a ground wire
connected with one of the electrodes. a switch
for closing the ground wir e, electl ical means
connedod with the transmission line and ar-
ranged to close the ground switch after the
5eparat10n of the electrodes by the first-men-
tioned electrical means.

In testimony whereof I affix my signature
1n presence of two witnesses,

WILLIAM A. BINION.

Witnesces: |

Harvey Locxersy,
Roy C. Bixion.
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