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Application filed June 24, 1919, Serial No. 306,385,

To all whom 4 may concern:
Be it known that I, Cuarves E. Bexyerr,
a citizen of the United States of America, re-
siding in the city of Atlanta, county of Ful-
8 ton, and State of Georgia, have invented cer-
tain new and useful Tmprovements in Cur-
rent Interrupters, of which the following is
a specification. ,
My invention relates to automatic current
18 interrupters, and particularly to a device of
the general type shown in my co-pending ap-

plications Ser. Nos. 207,771 and 247,826,

filed respectively on December 18, 1917, and

August 1, 1918, the object of my present in-
16 vention being to improve the construction
and operation of the device in certain fea-
tures hereinafter described or shown in the
accompanying drawings, in which

Fig. 1 is a vertical section through an ap-
paratus in which my invention is embodied
i one form;

Figs. 2, 3 and 4 are similar views drawn to
a smaller scale and illustrating the operation
of the apparatus; and

Fig. 5 1s a side elevation of a modified con-
struction. - '

The apparatus here illustrated comprises
certain main features of resemblance to that
shown in my co-pending applications above
referred to; but differing therefrom in cer-
tain particulars hereinafter pointed out. A
suitable container or tank 10 is partially
filled by a body of liquid 11—12 constituting
a low resistance electrolyte of suitable ca-
pacity which may be varied to suit the needs
of ‘the particular installation. Passing
through a bushing in the head of the tank
or containeris a tnbe of insulating material,
the lower portion 13 of which dips into the
electrolyte and extends downward therein to
4 point adjacent the bottom of the tanlk,
while the upper portion 5 of the tube pro-
jects above the tank and is provided with
gkirts 4 after the fashion of a post irsulator.
Enclosing the upper end of the tubing is a
metal cap 61, through which passes 2 con-
ductor 6 in the form of a pipe, at the lower
end of which is mounted an electrode 7, the
pipe being adjustable throngh its lock nut
62, to bring the electrode 7 into contact with
the electrolyte which rises in the tube. The
pipe 6 is open at its upper end while a hole
71 in its wall establishes communication be-
tween the interior of the pipe and the expan-
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sion chamber 14 which lies above the elec-
trolyte in the tube 18. The head 101 of the
tank carries an arm 102 which supports the
pin insulator 3. A leand 1 from the power
line is secured to the insulator cap 31,
through which passes the adjustable base rod
21 of one branch of the combined sphere and
horn gap 22, the other branch of which is
secured to the cap 61 of the insulating tube
5—13.

A gauge 9 let into the tank 10 indicates
the liquid level in the tank. The electrolyte
1112 is grounded in any suitable way, as
by a connection 103 to the tank, where the
latter is of metal.

The operation of the apparatus is as fol-
lows: Assuming an arc to have been estab-
lished at the horn gap 2—2 by excessive
voltage, such as accompanies a stroke of
lightning, the normal line voltage maintains
the arc and grounds the power current
through 6, 7, 12, 11 and 103. This arc is
automatically broken and normal conditions
reestablished, as shown in Figs. 2, 8 and 4
and explained as follows: The area of con-
tact between the electrode 7 and electrolyte
12 in the tube 13 is small, since the electrode
is adjusted merely to touch, or only slightly
dip into, the electrolyte. The heating effect
of the enrrent is therefore concentrated at
this point and not only is the air within the
chamber 14 rapidly heated, but the electro-
lyte in contact with the electrode 7 is imme-
diately vaporized and expanded. If the
electrolyte is water, steam is formed. The
resultant pressure in the chamber 14 forces
downward the electrolyte in the tube 13 with
the result that the are X (Fig. 8) is rapidly
lengthened downward until it breaks and
the ground connection is thereby interrupt-
ed. The expanded air and evaporated elec-
trolyte thereupon partially condense in the
chamber 14 and partially escape through the
pipe 6, whereupon the electrolyte from the
tank promptly rises again in the tube 13 and
reestablishes contact with the electrode T.
Normal conditions are thus reinstated. An-
other important characteristic of the pres-
ent apparatus is the condenser action ob-
tained. Tt will be noted that the electrolyte
within the tube 13 is separated by the in-
sulating wall of the latter from the sur-
rounding electrolyte in the tank 10. The
current enters the electrolyte in the upper
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po1t10n of the tube and must overcome the
resistance of the electrolyte in the tube on
its path to ground. There is a conseqient
drop in volmoe due to this resistance before
5 the current enters the electy olyte in the tank
at the lower end of the tube. In other
words, the electrolyte in the upper portion
of the tube carries current at a higher volt-
age than that of the electrolyte in  the tank
10 eunoundmo the tube,.and the voltage dif-
ferential drops, pmnlessn'eh s the lower
end of tlie tube is qpproached The. con-
dencel action.is therefore most mnked in
the upper ‘reaches of the tube, and is prac-
15 th‘I]lV nil at its lower end. Howevel the
condensm actmn is muoh gr éater than i is the
case of the, neual Condenser since_the e]ec
_trolyte within the tube—which forms one
‘plate of the condenser—is being constantly
20 drained to ground of .its curlent through
the, ]esmtance of the electrolyte in the lower
portwn of the tube and in the tank.
On  the. downwwrd chepldcoment of . the
e]ech olyte in the tube by the trapped vapor,
28 the. condenser action is doubtleﬁs modified
qnd is helieved to.be increased since the volt-
age at Lhe_pomt at. which the current enters
the Yapor is doubtless much greater than
that .of the. eleetmlyto in the t‘mk by reason
30 of the greater current drop, incident to the
“incre aeed resistance interposed by the vapor.
This. fflct however is not nsnally of i impor-
‘tance since the hwh fréquency charge is or-
_dinarily drained throuoh the’ 'u’rester before
35 'the downwnd chsphcement of the electro-
Ivte within the fube occurs. and it is not un-
il _fhe flow. of the norma] line cirrent be-
. comes, effective to Vaporwe ’rhe electrolyte in
(he tibe that the latter is. forced downward
b} the trapped vapor. Consequentlv dur-

ing the discharge of the high frequency crr-
r*Lent the condeme

1ct10n 18 that mmdent to

ctrolyte plate at.its normal level,

“the full ele

Jand vseparq’cerl from the electrolyte in the’

.45 t‘mk bv; the fn]] ]enoth of the sibmetged
301‘t10n of the menlatmo tube, If, however
the hmh ﬁ‘equency cnrmnt should persmt

a8 ,tm{ 1nstance by reason of a succession of

i"’#I,'i‘gh‘t_lrli1’13‘ dischatges, which may last for as
8 cond or a resonance cond1t10n

.50

.much as :
of even greater duratlon on the line, the con-
denser'eﬁect 18 stﬂl attamed ftlthouah the
ywater leo W1thm the tube may be drwen

[hl

\ Vdpm* whmh has replaced the electro-
' hlll at a much higher Voltaoe th(m

g, shown three mterrn[;ters
T for the cort ‘spondmo gaps ‘15 of the
60 usml three line ’ wires, flssocnted with a
V'single tank 16.  In_ other tespects the con-
~struction _and, ‘operation are identical with
that just descrlbed

Tt will ‘be’ nioted ‘that in the’ p1eqent ar-

65 1*angement I have gliminated the submerged
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1emstmce coil shown in my two co-penchnw
applications above mentioned, since I have
found that the apparatus opemtes with req-
uisite speed when. the electrode -is.so posi-
tioned that it merely touches the surface of
the electrolyte in the tube 13, and thus

catses a 1p1d evaporation and expansion of
the vapors in the chamber 14, On the other

hand T have 1“et‘uned the” advmtfwe of the -

Constluctlon shown in Serial No. 247,826
wheréin the msulatmo ‘tube in Whlch the
are is formed dips, mto the electrolyte i in the
taidk, which eﬁ'eetlvelv cools the tube and

ple\'Lnis heat injury thereto while the are

is- maintained. The partmular construction
“of the tibe 5—13"and of the pipe ledd 6 to
the electrode as well as the vent of the chain-
ber 14, and the manner of sapportmg the
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horn»gap terminals, are new in the présent

arrangement and constitute iprovéments

over my, former constructlons, but are never-
theless subject to much further modlﬁcatlon
W 1thout departing from what T cléti‘m as mv
invention.

I claim: : ‘
. 1.7In'a device of the class descubed. a
container, a conductmcr fluid within the

container, an 1nsulat1no tube dipping into

said fluid and bpen thereto, bt substantial-
Iy closed at its upper end, ‘and an-electrode

in series circuit, relatlon with “the ipper
‘portion of the fluid in the tube, said tube
affording in its upper closed pomlon & Pres-
sure chamber in which vapor is tmpped dnd
‘dépresses the flnid in the tube away from the
electrode on discharge through the circyit.

2. In a device of the class deacribed,
container, a cohductifig fhuid wwithin thc
container, ‘an  insulatinig . tibe passing

through the top of the eontalnel ‘and dip-~

ping at its Tower end into said “fluid and
opei thereto bat, qubstmhally closed at its
upper. end, and an electrode passing ‘down
throtgh 'said tube mto current flow. “asso-

01at10n with the upper POI‘thH of the fliid”

in the tube, said tube affording #t -its: up-
per closed p_ortlon a pressure chamber n
Whl(‘h vapor is tmpped and depresses the
ﬁmd in.'the tube away from the elech'ode
on’ discharge’ through the ' circuit. :

3. In a device of the class descmbecL &
contamer, a oonductmg fluid “within the
_container, 'an Iinsulating ' tube passing
throuoh the top of the contalner ‘and dip-
ping at_its lower end into said ‘fluid and
open, thereto, but, substantmﬂv dosed at
its upper ¢nd, and an glectrode, ' passing
down1 throucrh said . tube irto cirrent-flow
-association With the’ er. ‘portion of “the
flnid in the tube, said’ tube affording at its
upper closed portion '’ pressure chqmbel
-n whlch vapor is tmpped and deépr e5se8 the
fluid in the tube away from the electtode on
dlscharoe throtgh ‘the circuit, tégether with
an air gap terminal mounted on,the upper
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end of the tube and electrically connected
to the electrode.

4. In a device of the class described, a
container, a conducting fluid within the
container, an 1nsul‘1t1ncr tube passing
through the top of the container and dip-
ping at its lower end into said fluid and
open thereto, but substantially closed at its
upper end, and an electrode passing down

‘through said tube into current-flow associa-
tion with the upper portion of the fluid in

the tube, said tube affording at its upper
closed portion a pressure chamber in which
vapor is trapped and depresses the fluid in
the tube away from the electrode on dis-
charge through the circuit, together with an
air gap terminal mounted on the upper end
of the tube and electrically connected to the
electrode, in combination with a bracket
mounted on the container, and a secondary
gap terminal mounted thereon and co-
operating with the gap terminal mounted
at the upper end of the tube.

5. In a device of the class deseribed, a
container, a conducting fluid within the
container, an insulating tube passing
through the top of the container and dip-
ping at its lower end into said fluid and
open thereto, but substantially closed at
its -upper end, and an electrorde passing
down through said tube into current-flow
assoclation with the upper portion of the
fluid in the tube, said tube affording at its
upper closed portion a pressure chamber in
which vapor 1is trapped and depresses the
fluid in the tube away from the electrode on
discharge through the circuit, together with
means for venting the pressure chamber in
the tube to prevent building up of excessive
pressure therein.

6. In an automatic current interrupter, a
reservoir, an electrolyte therein, an insulat-

L 4

ing tube dipping into the electrolyte and
open thereto, and a conductor arranged in
current flow association with the electro-
Iyte within the tube to cause the current to
pass therethrough and thus to at least par-
tially vaporize ‘the same and draw an arc
within the tube on the operation of the ar-
rester, said conductor being a pipe through
which the upper portion of the tube is
vented, substantially as described.

7. In a protective gronnd connection, a
container, an electrolyte therein, an insu-
lating tube extending into the electrolyte
and chilled thereby, a pressure chamber
above the level of the electrolyte in the tube,
and means for leading current to the elec-
trolyte in the tube to “at least partially v
porize the same on discharge through the
apparatus and cause vapor to accumulate
in the pressure chamber, depress the elec-
trolyte in the tube and draw an arc under
vapor pressure in the submerged and chilled
area. of the tube.

8. A protective device comprising a re-
sistance liquid condenser, means for lead-
ing current to one plate of the condenser,
and means for trapping vapor generated by
the flow of current through said plate to
chsplace its liquid and thereby interpose a

apor resistance to the flow of currents.

9. A protective device comprising a lig-
uid resistance condenser, means for leading
current to one plate of the condenser, and
means for trapping vapor generated by the
flow of current through said plate to dis-
place its liquid and therebv substitute va-
por under pressure for-at least portion of
said liquid plate of the condenser.

In testimony whereof I have signed my
name to this spemﬁcatlon

CHARLES E. BENNETT.
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