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My invention relatesto CirGuit interrupters and 
particularly to interrupters for high voltage Cir? 
cuits. 
One Object Of my invention is to provide a 

Circuit interrupter with a chamber wherein a 
liquid is Vaporized in the presence of an arc, ini? 
tially Confined until a predetermined pressure 
has been efected and subsequently rapidly ex 
panded in the region of the arc path to prevent 
arC reinitiation. 
Another Object Of my invention isto provide a 

Circuit interrupter of the above mentioned type 
With a Vapor-Confining and a vapor?expanding 
Chamber wherein the vapor expansion occurs at 
the time the arCis extinguished. 
A further Object of my invention is to pro 

Vide a Cirouit-interrupting Structure of the above 
mentioned type with a Condenser Chamber that 
Shail Convert the expanded vapor into its origi 
nal liquid form and returnit to the region where 
in the arC Was initially established. 

Astill further object of my invention isto em 
ploy a liquid in a circuit interrupting structure of 
the above deSCribed type that shall be vaporized 
without effecting a decomposition thereof in or 
der that the liquid may be changed from one 
State to another without having its physical or 
ChemiCal Structure permanently affected. 

Heretofore Hiquids have been employed sur 
rounding the COntact mernbers of Circuit inter 
rupters in Order to quench the arc by its physical 
preSence between the Separated terminalS. The 
liquid Was ch0Sen forits dielectric properties and 
for its resistance to change in State to thereby 
minimize the eVolution Ofgases and the resulting 
pressure While oil Was universally accepted as 
the proper liquid t0 meet the requirements of an 
arc quenChing fluid an Objectionable feature in? 
herent in Gils is the liberation of free Carbon in 
the preSence Of an arc which inaterially reduced 
the dielectric Strength of the Oil. This reduc? 
tion in dielectric Strength, and the accompany 
ing hazards from fire, which result from the lib 
eration Of Combustible gases, rendered the em 
ployment of Oil as an arc quenching medium 
quite unsatisfactory for Certain applications. 
In practicing my invention, I procure rapid 

arC-extinguishment and prevent arc reinitiation 
by employing a Suitable structure containing a 
1iquid that freely Vaporizes in the presence of an 
arc Without deComp0Sing The Vaporized gases 
extinguish the arc and render the arc path non 
conducting after which operation they are re 
turned to their original state without, in any 
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way having undergone a permanerit physical Or 
ChemiCal transformation, 
My invention will best be underst00d by re 

ferring to the foilowing Speciflcation taken in 
Conjunction with the aCCornpanying draWingS 
wherein: 
Figure 1 is a view partly in Section and part 

ly in elevation of a circuit interrupter embody 
ing my invention. 
Fig 2 is a view Similar to Fig 1 Showing a 

modified embodiment of my invention. 
Fig?3 is a Sectional View in elevation Show 

ing a further m0dified form of a gas enclosing 
Chamber embodying my invention. 
Fig 4 is a Sectional View in elevation, of an 

other modified form of my invention. 
Fig.5 is a Sectionalview in elevation, of a com 

plete Circuit interrupter embodying another form 
Of my invention, and, 
Fig.6 is a view partly in Section, and partly 

in eleWation, Of a Circuit interrupting and Con 
denSing Structure embodying my invention. 
My invention Comprises in general a chamber 

1 having a COVer2 thereOn that Supports the in 
sulated conducting menabers or bushings 3. A 
lift rod 4 is SuSpended by Suitable Operating 
means (not shown) between the bushings 3 and 
is provided With a Conducting bridging bar 5 that 
Carries COnduCting ContaCt rodS 6 On itS Outer 
ends. A pot Or Chamber 7 is supported on each 
of the inner ends of the bushings 3 and enclose 
the Stationary Contact members 8 that are pro 
Vided On the ends Of the bushingS. * 
Within the chamber 1 and surrounding the pots 

7, there is provided a quantity of an arc extin 
guishing liquid 9 which may be Semi-conducting 
and which is readily vaporized in the presence 
Of an are without any Substantial decomposition. 
Among Such liquids that effectively accomplish 
arc extinguishment may be mentioned Water and 
bromene The Wapors from Such liquids are non 
inflammable and the liquids are not decomposed 
when Vaporized. 
Referring to Fig?1, it will be obServed that the 

pots 7 are inverted and entirely enclosed except 
for a Single Small Opening 11 through which the 
Conducting rods 6 pass when moved to open-cir 
Cuit or to close-circuit position The conducting 
rods 6 fit Snugly within the opening 11 and pre 
vent the passage of the vapor therefrom during 
the initial movement of Contact Separation, Caus 
ing the Vaporto build up a ConSiderable preSSure 
within the pots 7. After the contact rod 6 passes 
out of the openings 11?the Vapor paSSes through 
the Opening and rapidly eXpands aCrOSS the arc 
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path The Opening is made Small to prevent in 
Stantaneous expansion and the expanSiOn en? 
dureS Over a period Of One-half Cycle of alternat 
ing Current Or more for a reaSOn fully eXplained 

5 hereinafter. 
A Similar CirCuit interrupter is disclosed in Fig, 

2 Wherein the bOttonn portion Of the pots 7, COn 
taining the Orifice 11, iS remoWed and a pistOn 12, 
that Snugly fitS within the p0t 7?is mounted On 
each Of the COntact rodS 6 by boltS 13. In thiS 
arrangement the gaS is liberated ahead Of the 
arc, permitting a rapid expansion of the gas in 
the vicinity Of the arC without disturbing the arC 
path by the turbulent paSSage Of the gas. 
Fig.3 diSClOSes a pot 7 haVing Side portS 14 for 

the eSCape Of the Confined gaSeS?Which portS are 
ClOSed by the Wall Of a Chamber 15 that is in Slid 
able engagement with the pot 7 and is mounted 
On and nOVed With the COntaCt rOd 6. The eX? 
pansion 0f the Wap0r and the eXtinguishrnerat Of 
the arCiS effected in this Structure in a manner 
Similarto that effected bythe Structures disclosed 
in FigS. l and 2. 
When an arCis eStablished betweenthe Contact 

rod 6 and the Stationary Contact member 8, the 
liquid Surrounding the arC iS Vaporized and due 
to the Complete COnfinernent Of the VaporS?which 
are constantly being evolved by the action of the 
arCup0n the enclOSed liquid, a COnSiderable preS 
Sure is developed within the pot 7 AlSo during 
thistime?the Vaporisturbulently paSSingthrough 
the arc causing the arc stream to be Cooled and 
deionized and the arc Core to Shrink?thereby in 
Creasing the Current density of the arc and rais 
ing the arc voltage As the Current deCreases in 
rnagnitude and approaches the ZerO point in the 
COurse Of itS alternating Cycle, the arC COre de 
Creases in CrOSS-Sectional area a proportional 
amount beCause of the deionizing effect produced 
by the turbulent vapor and at Current Zero the 
arc will become entirely extinguished. 
AS p0inted Out hereinabOWe?the eXpansion Of 

the Waportakes place Over a period Of time at 
1east equal to One-half Of an alternating Cycle, 
and the reSulting change in State of the fluid 
within the eXpanSiOn Chamber is thus CauSed to 
perSist during the time the Current paSSeS 
through at leaSt One Zer0 Walue Of the arC Cur 
rent The rapid expansion of the VaporS effectS 
a COnSiderable reduction Of temperature Which 
CauSes them to Condense ThiS CondenSation 
takes place upon the electrons preSent in the arc 
path, which act aS nuclei about which the exceSS 
moisture Condenses and which, heretofore, main 
tained the arc path in a Conductive COndition 
beCauSe Of the ionization effected by the col 
Iision of the highly mobile electronS. The load 
ing of the electrons and ionS With the Condensed 
Wapor particles increaSes their maSS (as much aS 
thirty thouSand times for Sonne fluids) and ren 
ders thern relatively immobile and inCapable of 
producing ions by Collision Thus the arc path 
iS rendered non-Conductive and the reinitiation 
Of the arCis preVented. 
To reduce the dimensionS Of Circuit interrupt 

ing structures embodying my invention I elim 
inate the enClOSing Chamber and the large body 
of 1iquid illustrated in FigS 1 and 2 by employ 
ing the pot 7 about each of the Contact members 
that are Surrounded by air In Fig?4, the pCt 7 
is encloSed by a chamber16in which the gas lib 
erated from the Opening 11, after the paSSage 
of the rod 6therefron1?is expanded After the 
eXpansiontakes place and the arCiS extinguiShed, 

75 the Wapor in the Chanaber 16 and alSo that in the 
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charaber 7 is Condensed and Collected at the bot 
tora Of the ChamberS. 
A Check Valve 17 is provided in the 10Wer por? 

tion of the wall of the pot 7 (Fig.4). This valve 
permits the passage of the liquid 9 from the 
Chamber 16 into the pot 7 but preventSthe paS 
Sage Of the liquid therefrom and thereby aSSures 
that Sufficient liquid is always preSent in the 
pot 7 to efectively obtain arc extinguishment 
and to prevent arc reinitiation. 
A second Valve 18 is mounted on the Wall of 

the chanaber 7 which is provided with a spring 
19 that effectively retains the Walve 18 in itS 
ClOSed Or sealed position The tension Of the 
Spring 19 is Such that the valve 18 will Open be 
fore the pressure in the pot 7 aCCumulates Suf? 
ficient force to rupture the pot In this COn 
Struction none of the liquid 9 Orits Vapor eS? 
capes from the chamber 16 and as the liquid 
is not decomposed by the arc it may be repeated 
1y changed from One State to another without 
reducing its volume or impairing its arc extin 
guiShing qualitieS. 
In Fig?5, I disclose a complete circuit inter 

rupter wherein the current normally flows 
through the terminal 21?the main stationary 
Contact rnernber 22, a flexible bridging member 
23 a Stationary Contact member 24, and a ter 
minal member 25. Paralleling the bridging 
inember 23, a SeCOndary or arcing Circuit iS 
provided that includes the bridging bar 5, 
the Conducting rods 6 and the stationary Con 
tact memberS 8. The Contact member 8 is en 
ClOSed within the chamber 7 and is immerSed 
in the liquid 9 therein The contact member 6110 
extends into the Chamber 7 and engages the Con? 
taCt member 8 Up0n the Separation 0f the COn 
tact members 6 and 8, an arc is established and 
is extinguished in the manner heretofore de 
SCribed. 
The c0nducting rod 6 extends through a cham 

ber 26 into which the Vapor expands since it 
Communicates with the Chamber 7 after the 
Conducting rod 6 has passed from the opening 
11. Suitable packing 27 is provided on the top 120 
of the Chamber26to prevent the Vapor from eS 
Caping through the Opening for the Conducting 
r0d 6. 
CondenSers 28 are provided adjacent to the 

Charnbers and directly Communicate therewith 125 
through the Conduits 29 and 31. Check valves 
17 are prowided adjacent to the conduit 31 in 
the Wall of the Chambers 7 to permit the ingreSS 
Of the liquid 9 thereto and to preWent its eSCape 
therefrOnn, 
In this ConStruction, when the circuit inter? 

rupter is in ClOSed p0Sition, all of the Current 
passes through the main current Carrying brush 
23 and praCtically no Current flOWS in the SeC? 
ondary Circuit that is to Say through the con 
tact r0ds 6 and the bridging bar 5 When the 
CirCuit interrupter is moved to Open position the 
brush 23 is first Separated from the Contacts 22 
and 24?While the Contact rods 6 and the bridging 
bar 51'emain in Series relation with the terminal ". 
mernberS 21 and 25. Further mOVernent Of the 
Circuit interrupting Structure to the Open posi 
tion efects the Separation Of the Conducting rods 
6 from the ContactS 8 whereupon two serially 
Connected arCS are eStabliShed. The arCS are Tá 
eXtinguished by the turbulent paSSage Of the 
?apor therethrough and prevented from reignit 
ing by the eXpansion of the Vapor as deSCribed 
hereinabOve. The eXpanded Vapors are Con? 
denSed Within the Charnbers 28 and are returned 150 
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