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Filed Aug.30?1957,Ser No.681,255 
10Claims (Cl.200?144) 

This invention relates to electric circuit interrupting 
devices and more particularly to air circuit breakers of 
the magnetic blowouttype. - 

It has been known for sometimethatarc vaporis one 
of the worst enemies in the performance of alternating 
or direct current circuitbreakers Vaporized metalin the 
arc Stream tends to maintain and Stabilize the arc thus 
hindering its interruption In view of the fact that the 
metallic contents of the arc Stream depend principally 
upon rnetal Vapors or particles derived from the arc run 
ners itis important that the ends of the arcin contact 
with the arc runners be kept Inoving continuously in 
order to avoid heat concentrations and the consequent 
high vaporizing action Inasmuch as arcs effecta vapor 
izing action of the materialusedin the construction of an 
arc extinguishing device and since Such vaporizationtends 
to cause reignition of the arc at the contacts resulting 
in failure to interrupt the arc at an early current zero 
and restriking of the arc at the exhaust end of the arc 
chute itis desirable to not only control the amount of 
metallic Vapors but also its movement through the arc 
chute structure. - 

In accordance with the invention claimed a new and 
improved compact circuit breakerstructure is provided 
comprising a pair of relatively movable contacts means 
for separating the contacts to initiate and elongate an arc 
therebetween, means for transferring the path of the arc 
from the region of arcinitiation to a region beyond and 
flue means enclosing at leasta part of the transfermeans 
forexhaustingto atmospherethe products ofarcing The 
flue means comprises an apertured wallarranged adjacent 
thetransfer means for providing a path for the products 
of arcing from the-transfer means into the flue means. 

Itis, therefore one object of the presentinvention to 
provide a new andimproved arcinterrupting device, 
Another object of this invention is-to provide a new 

and improved arc-interrupting device in which the prod 
ucts of arcing are confined before they break down the 
dielectric strength of the air between the arc runners. 
A further object of this invention is to provide a new 

andimproved arcinterrupting device in which the metal 
lic vapors generated by the arc terminals are expelled 
throughthe walls of an adjacently arranged flue meansto 
theinteriorthereoffor exhaustionto atmosphere. 
A still further object of this invention isto provide a 

new and improved arc interrupting device in which a 
spaced perforated flue means partly Sürrounding an arc 
runner collects cools and exhausts to atmosphere the 
products of arcing, 

Objects and advantages other than those set forth will 
be apparent from the following description when read 
in connection with the accompanying drawings in which: 
Fig.1 is a viewin verticalcross section of a magnetic 

blowout type of circuit breaker employing the present 
invention; - - 

Fig 2 is an enlarged cross sectionalview through one 
ofthearc runnerandfluemeans structuresof Fig?1taken 
along the line II?II; 
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Fig 3 is an enlarged partial front view of a modifica? 

tion of the arcrunnerand flue means structureillustrated in Figs.1 and 2; 
Fig 4 is a right end view of Fig.3; 
Fig 5 is a view in vertical cross section of another 

circuit breakerstructure employing the presentinvention; 
and 

Fig 6 is a cross sectional view through the circuit 
breaker Structure of Fig 5 takenalong the line VI?VI. 

Referring more particularlyto the drawings by charac 
ters of reference Fig.1 illustrates magnetic blowouttype 
of circuit breakerincluding as elements thereof a pair of 
terminal Studs 7 and 7" for connectingthe circuit breaker 
to line conductors (not shown). - 
Although ingeneral circuit breakers of the type con 

sideredin Figs 1 and 2 are provided with a plurality of 
similar pole Structures one for each phase of a poly 
phase electric circuit only one Such pole Structure is 
shown in the drawings and the circuit breaker will be describedindetailasifitwereofthesinglepoleunittype. 
The circuitinterrupter or breakerin Fig?1 comprises 

essentially means foropening the circuitto form thein 
terruptingarc and an arc extinguishingstructure Specifi 
cally the circuit opening means comprises fixed current 
carrying contact 8 and tertiary contact 9, a fixed arcing 
Contact10 and a movable contact11 comprising current 
carrying tertiary and arcing contacts combined in a 
Single structure Arcing contact 11 is mounted on a 
1ever28 whichis pivotallymounted at12onan extension 
13 of the circuit breakerstud 7 andis operated by means 
of a reciprocallymovable rod14 The operatingrod 14 
is Suitably connected to an actuating mechanism (not 
shown) foroperatingthe movable contact between closed 
and open circuit positions Fig?1illustrates themovable 
contact 11 in an intermediate position The arcing con? 
tacts are electrically connected to the lower ends ofter 
minal studs 7 and7H. Accordingly when the breakeris 
connectedin Series in a power circuitand the arcing-con 
tacts are separated, an arc may form across the gap 
indicated. 
For the purpose of interrupting this power arc an arc 

extinguishing structure such as an arc chute 15 may be 
mounted so as to receive the power arc which is under 
the influence of the magnetic blowout means. The arc 
chute containing a stack of spaced plates of insulating 
material having inverted V-shaped slots defining an.arc 
constricting groove preferably is disposed directly above 
the arcingcontacts as shown, whenthe blowoutmeans act 
upward?but may be mounted in any other Suitable loca 
tion whenthe blowout means actinother directions The 
switchorarcing contacts and the magnetic blowoutstruc 
ture canassume anypreferred formsothata brief descrip 
tion thereof will be suficient The magnetic blowout 
means comprises a core 17 poles 18, and a coil15 which 
is electrically connected to the terminal stud7 and to a 
metalic arc runner 19 so that the arc current (as the 
arc travels along the runner) flows through the blowout 
coil in"a mannerwell known in the art. 
Normally the currentris-carried in the closed circuit 

position of the breaker by the spring biased contact 8. 
As the movable arcing contact 11 is actuated to open 
circuit position, currentis shunted from fixed contact 8 
to fixed contact 9 to fixed arcing contact10 As the 
arcis drawn by the movable arcing contact 11?the arc 
terminal onarcing contact10istransferred to arc runner 
19 whichis?usually an extension arm of the fixed arcing 
contact10. As the movablearcing contact11approaches 
or reachesits full opening stroke the arc terminaltrans 
fersfrom the movable arcing contact11to an arc runner 
20 which directs thearcinto the arc chute15 One end 
of the blowout coil16 isconnected to thearcing contact 
10 and the other end to tertiary contact 9 When the 
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movable arcing contact ii parts from contact9 the flow 
of current is transferred from contact 9 to contact 10 
through the blowout coil16 The movable arcing con 
tact II subsequently parts from contact 10 to draw an 
arc Accordingly the blowout coilis already energized 
at the inception of the arc to influence the arc in a well 
known manner?i.e.?to driveitinto the arcchute 15 in an 
expanding loop. It willbe apparent to oneskilledin the 
art that the blowoutfield can beutilizedin the most efi 
cient manner by disposing the iron poles 18 so as to co 
operatewith the blowout coilin the conventionalmanner 
outside ofthe arc chute. - 

In accordance with the invention claimed two flue 
means 25 and 26 are arranged to extend Substantially 
coextensive with at1easta part ofeach of thearc runners 
19 and 20, respectively for reducing the free flow of the 
products of arcing from the arc runners in the general 
direction of the arc path Flue means 25?26 may for 
example comprise self-contained chimneys which are 
arranged to extend adjacent to but spaced from arc run 
mers 19and20a small predetermined distance As noted 
from Figs.1 and 2 of the drawings the flue means 25?26 
each comprise inner walls 30 and 31 having formed 
therein a plurality of perforations or apertures 32 and 
outer walls34. Walls30?31 and 34 are arranged to eX 
tend alongthe longitudinalaxis ofarcrunners 19 and 20 
one adjacent each arc runner Fig 2 clearly illustrates 
thatthe flue means areseparate and distinctfrom the arc 
runners and substantially enclose at least a part of the 
arc runners over substantially the entire length thereof 
except for their surfaces 33 which form the path for 
movementthereover of the arc terminals. 
Flue means 25,26 are shown arranged on the ends of 

the stack of barrier plates forming a part of arc chute 
15 althoughthey may bearranged any placein the circuit 
interrupter adjacent to the arc transfer means usually 
called arc runners. Arc runners 19 and 20 may be of 
any flat ortapered design flanked by walls30 and 31 of 
flue means25and26 respectively. 
Fig.2 illustrates that flue means 25?26 may be accu? 

rately curved around the arc runners sothat any products 
of arcing emitted from the arcing surfaces 33 will be 
immediately exhausted along a path through the aper 
tures32in walls30 and 31 offlue means 25?26 into the 
chimney andexpelled to atmosphere The chimney efect 
offlue means25?26 forces the products of arcing out of 
the circuitinterrupterwithout passing through the barrier 
plates of the arc chutestructure The number and spac 
ing of the apertures32 in walls30 and31 offlue means 
25?26is a matter of choice and applicantintendsto have 
covered by the claims of this disclosure any workable 
geometrical configuration. 
Figs.3 and4 illustrate a modification ofthe arc runner 

and flue means structureillustratedin Fig 1 wherein the 
arc runner35 istapered in a converging manner fromits 
upstreamend36 toits downstream end37 The wal138 
of fue means 39 diverges from the upstream end to the 
downstream end of the flue means with the number of 
apertures in wall 38 increasing in the downstream 
direction. 

Figs. 5 and 6 illustrate another type of circuitinter… 
rupting device 40 embodying theinvention comprising a 
pair of stationary current carrying contacts 41 and 42 
connected to live terminals 43 and 44 respectively Sta? 
tionary contacts 41 and 42 are adapted to be bridged by 
movable current carrying contacts45 mounted on a mov 
able operating rod 46 Suitable springs 47 may be pro? 
vided between rod 46 and movable current carrying con? 
tact or bridging member 45 to give the desired contact 
wipe Preferably the circuit breaker is provided with 
arcing contacts comprising a movable arcing contact 48 
adapted to engage Stationaryarcing contacts49 and 50 
The circuit interrupting device 40 further comprises 

an arcing chamber52 comprising a pair ofinsulating tu? 
bular expulsion tubes or enclosures 53?54 Enclosures 

4 
53?54 arearranged closely adjacenteachotherin parallel 
relationship Each of the enclosures is provided with a 
narrow longitudinally extending slot 55 The slot in 
one enclosure such as enclosure 53?for example is ar 
ranged to face the slotin the enclosure 54 and to be Sub 
stantially coplanartherewith so asto define a narrow arc 
extinguishing passageway 56 between enclosures 53 and 

?54 As shownin Fig 6 the width of the longitudinally 
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extending slot55 is materially less than the width of the 
opening in enclosures 53 and 54 This passageway is 
bound by insulating material which may be of the gas 
evolvingtype. - - ~ ~ - 

In order to accelerate the transfer of the arc drawn 
at the lower end of the passageway 56 into the circuit 
interruptingstructurearc runners 57 and 58 arearranged 
in the tubularenclosures 53 and 54 Arcrunners 57 and 
58 may beintegrally formed with theirassociated station 
ary current carrying contacts 41 and 42 and stationary 
arcing contacts49 and 50 and arranged to extend longi 
tudinally ofenclosures53 and 54 If desired thearc run 
ners may be provided with tips of arc resistant material 
60 As noted from the drawings the arc is established 
near one end of the tubularenclosures between a pointon 
the arc runner or the contacts integral therewith and a 
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point on movable arcing contact48 externalto the enclo 
sure andis extended through slot 55. 
For the purpose of producing a magnetic field in the 

arc space within the tubular enclosures 53 and 54 for 
assisting electromagnetically the rapid movement upward 
of the arcin the enclosures a tube of magnetic material 
62 may be arranged to surround each enclosure Tubes 
62 are provided with slots corresponding to the slots in 
the enclosures 53 and 54 in order to accommodate pas 
sageway56therebetween, - 

In accordance with the invention claimed a flue means 
63isarranged withineach of the enclosures andis spaced 
from and substantially Surrounds at least a part of arc 
runners 57 and 58 except for their arcing Surfaces 64. 
Each flue means 63 comprises an apertured wall 67 ar 
rangedimmediately adjacent the arc runners and the in 
side walls ofthe enclosures 53 and 54 Asshownin Fig. 
6the flue means 63 are interconnected forming a single 
chimney structure however itis intended to be within 
thescope ofthisinventiontoformtwoisolatedfluemeans 
if so desired This can be readily accomplished by eX 
tending the outer walls of the enclosure 54 into fixed 
engagement with the insulating outer portion of passage 
way56atpoints68. 
The structure of Figs. 5 and 6 operate in the Same 

general manner as the structures of Figs. 1-4 inclusive 
The flue means are intended to exhaust the products of 
arcingimmediately after they have been created through 
apertures 70 in walls 67 and then expel them to atmoS 
phere In this manner the products of arcing created at 
and near the arcing Surfaces of the arc runners cannot 
contaminate the other portions of the interrupting device. 

Although but afew embodiments of the presentinven 
tion have been illustrated and described it will be ap 
parent tothose skilledin the art that variouschanges and 
modifications may be made without departing from the 
spirit of the invention or from the scope of the appended 
claims. 
What is claimed is: 
1. An electric circuitinterrupter comprising a pair of 

relatively movable cooperating arcing contacts means for 
separating said contacts to initiate and elongate an arc 
therebetween an arc chute for receiving the arc at one 
end thereof an arc runner arranged outside of said arc 
chutefortransferringthepath ofsaidarcfromthe region 
of arcinitiation to a region within Said chute and flue 
means spaced from and laterally surrounding at least a 
part of Said runner over Substantiallyits entire length for 
exhaustingto atmosphere the products of arcing said flue 
means comprising an apertured wall arranged adjacent 
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saidrunnerforprovidingapathfortheproducts ofarcing 
from said runnerinto-said fue?means; 
2 An electric circuitinterrupter comprising a pair of 

relatively movable-cooperating-arcingcontacts meansfor 
separating said contacts to initiate and elongate an arc 
therebetween anarcchuteforreceivingthe arcatone end 
thereof a pair of spaced arc runners arranged outside of 
said chute for transferring the path of Said arc from the 
region of arc initiation to a region within said chute, 
and a pair offlue means separate from said arc chute and 
said runners each of Said flue means at least partly Sur 
rounding laterally a different one of Said runners for ex 
hausting to atmosphere the products of arcing and com 
prising an apertured wall arranged adjacent Said runners 
for directingthe products ofarcingfrom said surface into 
said flue means. 

3. An electric circuit interrupter comprising a pair 
?frelatively movable cooperating arcing contacts, means 
forseparating Said contactSto initiate and elongate an arc 
therebetween an arc chute for receiving the arc at one 
end thereof a pair of spaced arc runners arranged outside 
of said chute for transferring the path of said arc from 
the region of arcinitiation to a region within said chute, 
Said runners each comprising a surface forming the path 
for Said arc and a pair offlue means separate from but 
each laterally Surrounding all of a different one of said 
runners except said surface over substantially its entire 
length for exhausting to atmosphere the products of arc 
ing Said flue means comprising an apertured wall ar 
ranged adjacent said surface for directing the products 
of arcingfrom said Surface into said flue means, 

4. An electric circuit interrupter comprising an eX 
Bulsion tube ofinsulating material means defining a nar 
fow slotin said tube extending longitutudinally thereof, 
an arc runner arranged within Said tube means for 
establishing near one end of Said tube an arc between a 
pointon Said runner and a point externalto Said tube and 
movingsaidarcthrough said slot and flue meams arranged 
within said tube and spaced laterally from said runner for 
exhausting to atmosphere the products of arcing?Said flue 
means comprising a wall having a plurality of apertures 
arranged adjacent Said arc runner for providing a path 
for the products of arcing from said runnerinto said flue 
116aI1S, 

5 An electric circuit interrupter comprising an ex 
pulsion tube of insulating material means defining a 
narrow slot in said tube extending longitudinally there 
of an arc runner arranged within said tube means for 
establishing near one end of said tube an arc between 
a point on said runner and a point external to said tube, 
and flue means coaxially arranged within Said tube and 
spaced laterallyfrom Said runner for exhaustingto atmos 
phere the products of arcing said flue means compris 
ing a wall having a plurality of apertures arranged ad 
jacent said runner for providing a path for the products 
of arcing from Said runnerinto Said flue means, - 

6. An electric circuitinterrupting device comprising a 
pair of expulsion tubes of inSulating material arranged 
adjacent ofie another means defining a Slotin each tube 
extending longitudinally thereof Said tubes being posi 
tioned with their slots opposed insulating means for pro 
viding between said tubes a longitudinally enclosed pas 
sageway interconnecting Said slots, a pair of arc runners 
one arranged within each of said tubes means forestab 
lishing near one end of Said tubes an arc and transferring 
the terminals ofsaid arc one to each of Said runners and 
a pair of flue means one arranged within each of Said 
tubes and being Spaced laterally from and Surrounding 
Said runners for exhausting to atmosphere the products 
ofarcing each of Said flue means comprising awall hav 
ing a pluarlity of apertures arranged adjacent one of said 
runners for providing a path for the products of arcing 
from Said one of Said runners into said flue means, 
7 An electric circuitinterrupting device comprising a 
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6 
pair of expulsion tubes ofinsulatingmaterial arranged 
adjacent one another means defining a slot in each tube 
extending longitudinally thereof said tubes being posi 
tioned with theirslots opposed andsubstantiallycoplanar, 
insulatingmeansforprovidingbetweensaidtubes a longi 
tudinally enclosed passageway interconnectingsaidslots, 
a pair of arc runners one arranged within each of 
said tubes means forestablishing near one end of said 
tubes an arc and transferring the terminals of said 
arc One to each of Said runners and a pair offlue means 
for exhausting to atmosphere the products of arcing one 
of Said flue means being arranged within each of said 
tubes and around one of Said arc runners each of said 
flue means comprisinga pairofspaced coaxiallyarranged 
tubular walls each of said arc runners being arranged 
within the inner wall of one of said flue means, said 
inner Wall of Said one ofsaid flue means being provided 
With a plurality of apertures arranged adjacent one of 
said arc runners for providing a path for the products 
of arcing from said one of said arc runners into the 
Space between Said coaxially arrangedwalls. 
8?An electric circuitinterrupting device comprising a 

pair of expulsion tubes of insulating material arranged 
adjacentone another means defining a slotin each tube 
extending.longitudinally thereof said tubes being posi 
tionedwith theirslots opposed andsubstantiallycoplanar, 
insulatingmeans forprovidingbetweensaidtubes a longi 
tudinaly enclosed passageway interconnectingsaidslois, 
a pair of arc runners one arranged within each of said 
tubes means for establishing near one end ofsaid tubes 
an arc and transferring the terminals of saidarc one to 
each of Said runners and a pair offlue means for ex 
ha"sting to atmosphere the products of arcing one of 
said flue means being coaxially arrangedwithim each of 
said tubes and around one of said arc runners each of 
Said fue means comprising a pair of spaced coaxially 
arranged tubular walls each of said arc runners being 
arranged within the wall of one of said flue meanS?at 
least a part ofsaidinnerwall ofeach ofsaidfuemeans 
beinglateraly spaced from said one of saidarcrunners 
and proyided with a plurality of apertures for providing 
a path for the products of arcingfromsaidarc runners 
into the space between said coaxially arranged Walls. 
9.,An electric circuitinterrupter Comprising a pair of 

relativelymoyablecooperatingarcingcontacts meansfor 
?parating Said contacts to initiate and elongate an arc 
therebetween an arc chute for receiving thearcatone 
*nd thereof anarc runnerarranged outside ofsaid chute 
fortransferring the path ofsaid arcfrom the Iegion of 
are iniation to a region within said chute said runner 
comprising a surface forming the path forsaid arc and 
atubularfluemeans havingspacedinnerandouter Walls, 
Said inner wall of said flue means comprising a pair of 
Spaced leg portions and a yoke portion said surface of 
sa are runner forming atleasta part ofthe surface of 
said yoke portion ofsaidinnerwal said1eg portions of 
Saidinnerwal providing a plurality ofapertüres adjacent 
Said runner for providing a path for the Products of arc 
ing from said runnerinto the space between saidwalls. 

19 An electrecircuitinterrupter comprisingapair of 
relatively movable cooperating arcing COntacts, means 
for separating said contacts to initiate and elongate an 
arc therebetween an arc chute for receiving thearc at 
one end thereof a pair of arc runners arranged outside 
of said chute fortransferring the path of said arc from 
the region of arcinitiationto a region withinsaid chute, 
said runners each comprisinga surface forming the path 
forsaidarc anda pair oftubularflue meanseach having 
Spaced inner and outer walls defining a U-shaped cross 
Section each of Said walls ofsaidflue means Comprising 
a Pair of Spaced leg portions and a yoke portion, said 
Surface of Said arc runners forming at leasta part of 
thesurface ofsaidyoke portion ofsaidinnerwalls facing 
Said leg portions said leg portions of said inner walls 
prowiding a plurality of apertures adjacent said runners 
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forprovidinga path forthe products of arcing from Said 
runners into the space between Said Walls. 
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