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CIRCUIT INTERRUPTER 

Robert C. Dickinson and Russel E. Frink, Pitts burgh, Pa., assignors to Westinghouse Electric 
Corporation, East Pittsburgh, Pa., a corpora 
tion of Pennsylvania, 
Application January 4, 1947, Serial No. 20,165 

(C. 200-147) 8. Claims. 
1. 

This invention relates to circuit interrupters 
in general, and more particularly to arc 
extinguishing structures therefor. 

It is a general object of our invention to pro 
vide an improved circuit interrupter of the air 
break type involving improved plate configura 
tion and improved magnetic blow-out structure. 
A further object of our invention is to provide 

an improved circuit interrupter in which the 
blow-out magnet is disposed intermediate the 
ends of the arc chute and is at a floating poten 
tial in the fully open circuit position of the 
interrupter. 
Another object is to provide an improved cir 

cuit, interrupter of the air-break type in which 
an interrupter is employed to interrupt a portion 
of the initial arc length upon the insertion of 
the blow-out coil into series circuit. 
Another object is to provide an improved cir 

cuit interrupter having a more effective blow-out 
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magnet structure to more effectively utilize the 
iron structure than has been done heretofore. 
Another object is to provide an improved cir 

cuit interrupter in which the positioning of the 
Several parts is such that improved operation of 
the interrupter is obtained. 

Further objects and advantages will readily be 
come apparent upon a reading of the following 
Specification, taken in conjunction with the draw 
ings, in which: 

Figure 1 is a vertical sectional view through an 
improved air-break circuit interrupter embody 
ing our invention and shown in the closed circuit 
position; 

Fig. 2 is a vertical Sectional view taken Sub 
stantially on the line II-II of Fig. 1; 

Fig. 3 is a fragmentary vertical sectional view 
taken along the line III-III of Fig. 1; 

Fig. 4 is a fragmentary sectional view taken 
along the line IV-IV of Fig. 3 looking in the 
direction of the arrows; and 

Fig. 5 is a diagrammatic view of the iron struc 
ture employed in our improved magnetic. blow 
out arrangement. 

Referring to the drawings, and more particu 
larly to Fig. 1 thereof, the reference character 
generally designates contact structure, which, 
when Separated, produces an arc, which, because 
of the intrinsic loop circuit provided, expands in 
an upward direction to be extinguished in an 
arc-extinguishing chute structure generally 
designated by the reference numeral 2. The arc 
chute. structure 2 is generally of the type set 
forth in United States patent application, Serial 
No. 514,362, filed December 15, 1943, now U. S. 
Patent 2,442,199, issued May 25, 1948 to Robert 
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C. Dickinson and Russell E. Frink, and assigned 
to the assignee of the instant application. 
The contact structure. electrically bridges two 

terminal studs 3, 4, which are surrounded by suit 
ably flanged insulating bushings 5, 6 which pass 
through supporting panel structure 7. The ter 
minal studs. 3, 4 are employed to connect the cir 
cuit interrupter to auxiliary equipment, not 
shown, which it is desired to protect and control. 
A contact plate O is secured to the inner end 

of the terminal stud 4 and serves as a base for 
rotative motion of a movable contact arm , the 
latter rotating about a pivot (2 by actuation of 
an insulating operating rod 3. The operating 
rod 3 is pivotally connected at 4 to an out 
wardly extending portion 5 of the movable con 
tact arm . 

Also associated with the terminal stud 3 is a 
second stationary contact plate 6. A bridging 
bar 7 operatively connected with the movable 
contact arm electrically interconnects the sta 
tionary contact plates 0, 6 in the closed circuit 
position of the interrupter as shown in Fig. 1. 
The contact bridge or bridging bar 7 has a bolt 
8 passing therethrough which is threadedly se 
cured to the contact arm . Preferably a spring 
9 is interposed between the contact arm and 
the main contact bridge it to provide the desired 
contact pressure in the closed circuit position of 
the interrupter. 

Disposed at the upper end of the contact struc 
ture. f are a pair of coacting secondary contacts 
20, 2? and a cooperable pair of arcing contacts 
22, 23. The construction is such that the second 
ary contacts 20, 2 separate following the separa 
tion of the contact bridge 7 from the stationary 
main contacts 0, 6, but prior to the separation 
of the arcing contacts 22, 23. 
During circuit interruption, the arc which is 

drawn between the arcing contacts 22, 23 by 
virtue of clockwise rotative motion of the mov 
able contact arm ff expands upwardly because 
of the loop circuit formed by the terminal studs 
3, 4 and the contact structure , so that a portion 
of the arc rises toward the transfer interrupter 
or transfer arc-extinguishing means, generally 
designated by the reference numeral 24. This 
portion of the arc is now substantially horizontal 
and is positioned between the sub-pole pieces 25, 
the latter depending downwardly from the main 
pole pieces 26. 
A large part of the magnetic flux which encir 

cles: this portion of the arc will be diverted 
through the Sub-pole pieces 25, the main pole 
pieces 26 and the core 27 of the blow-out struc 
ture 28, but it must all return through the air gag 
below the arc. 
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This means that in the region Surrounding the 
arc the fiux density is considerably higher below 
it than above it. The result is that the arc is 
forced upwardly into the transfer interrupter 24. 
The construction of the transfer interrupter 24 
is more clearly ShoWin in FigS. 1 and 2. Fron an 
inspection of these figures it will be apparent that 
the transfer interrupter 24 includes a plurality 
Of Spaced slotted plates 29 having the upper 
closed end of the slots 3 off center with respect 
to the Center line 3 of the plate so that the 
alternate positioning thereof will form a staggered 
arc paSSage at the upper end of the slots 31, as 
more clearly shown in Fig. 2. 
Thus the arc which is noved upwardly in the 

slots 30 of the plates 29 of the transfer inter 
rupter 24 is compelled to be elongated as it is 
stretched between adjacent plates 29 by the off 
Set feature of the slots S. Of the plates 29. 
The result of the forcing of the arc into the 

SlotS 3 of the transfer intelliter if is ille 
raising of the arc voltage betWeen the transfer 
arc horns 32, 33 to a value higher than the volt 
age between these arc horns 32, 33 would be if 
the short circuit current passing through the in 
terrupter Were flowing through the blow-out coil 
34. The blow-out coil 34 is electrically connected 
between the transfer arc horns 32, 33. 
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This causes the arc to be quickly transfererd to 
the blow-out coil 34 and to be extinguished over 
the section between the arc horns 32, 33 within 
the transfer interrupter 24. The arc is now 
broken into tWO Serially related arcs With the 
blow-out coil 34 between them. 
In other words, the arc portion 37 extends be 

tween the stationary arcing contact 22 and the 
left-hand transfer arc horn 32, whereas the arc 
portion 38 extends between the right-hand trans 

30 
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fer arc horn 33 and the movable arcing contact 
23, as clearly shown in Fig. 1, the arc portion 35 
extending betWeen the transfer arc horns 32, 33 
Within the transfer interrupter 24 being extin 
guished. 

40 

The current which now passes through the 
blow-out coil 34 energizes the main magnetic 
field which passes through the core 27, to the 
right and to the left along the main pole pieces 
26. The result is a strong transverse magnetic 
field through the plate structure f which causes 
the outer ends of the arm portions 37, 38 to 
transfer respectively to the panel-end arc horn 

and the outer arc horn 42. The position of 
the tWO arc portions is now represented by the 
reference numerals 43, 44. 
The transverse magnetic field set up y the 

main pole pieces 26 quickly moves the arc por 
tions 3, A4 upwardly along the respective arcing 
horns A, 32 and 33, 2 into the two plate struc 
tures or arc-extinguishing sections 40. 
The construction of each plate structure 49 is 

more clearly apparent upon consideration of 
FigS. 1 and 3. Referring to Fig. 3, it will be ob 
Served that the plate structure AG includes a plu 
rality of spaced slotted plates 45 With inverted 
closed slotS 46 provided therein. The upper 
closed ends of the slots 46 are positioned unsym 
metrically about the center line 47 of the plates 
45. The result of the alternate positioning 
thereof is a Staggered arc paSSage along the up 
per closed ends of the slots A6, as more clearly 
shown in Fig. 3. 

Referring to Fig. 5, it Will be seen that the 
total fux through the core 27 divides and goes 
half in each direction. The result is that high 
field Strengths can be obtained without using 
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4. 
large, heavy, expensive magnets. This follows 
ina.Smuch as When the core is at One externity 
of the pole pieces the total flux passing between 
the pole pieces must pass through the portion 
Of the pole pieces innediately adjaceint to the 
core. The result of Such a construction is in 
creased cross-sectional areas of the pole pieces 
immediately adjacent to the core. Furthermore, 
the flux distribution is not as uniform as might 
be desired. 
With our construction having the core 27 dis 

pOSed intermediate the ends of the main pole 
pieces 26, the iron is more effectively utilized in 
aSmuch as the flux after passing through the core 
2, paSSes in Opposite directions through the 
main pole pieces 26. 
Furthermore, With our improved construction 

the blow-Out coil 28 and the magnet are floating 
at all times When high voltage is applied across 
the terminals of the breaker. A distinct advan 
tage follows inasmuch as the puncture voltage 
must paSS through tWO thicknesses of the in 
Sulaiting jacket about tha airc cinute. in gine; 
Words, the puncture Voltage must penetrate from 
the arc horn through the insnulating side 
plate 9 to the pole piece 26 and then back 
tini'Ough the Side plate f3 to strike tie other ai'c 
horn 42 which is at the opposite line potential. 

Suitable venting means are provided for the 
transfer interrupter 24 by cutting WindoWS 52 
through the arc chute and magnet directly above 
the interrupting plates 29. The end plates 53 of 
the transfer interrupter 24 are extended upwardly 
beyond the other plates 29 and are sealed into 
the material above the interrupter 24 by means 
Of notches 54 provided in the horizontally ex 
tending insulating late 55. These end plates 53 
act as a barrier to prevent the incandescent 
gases from the main arc portions i3, is is from 
entering the Space above the transfer interrupter 
24 and causing the arc 35 which it has extin 
guished from re-igniting over the top edges of 
the plates. 

Also, Without these barriers 53, the products 
of decomposition of the main arc portions ÁS, 4.3 
eScaping through the venting Windows 52 is suffi 
ciently Severe to require a flame Suppressor, if it 
Were not stopped in another manner, Such as by 
the barrier plates 53. 
The resistor 52, which shunts the blow-out, coil 

3A, and is directiy connected across the traigiet 
arc horns 32, 33, is not necessary to the operation 
of the interrupting device, but its presence in 
proVeS performance. 
We believe that the improved performance of 

Our invention is accomplished by: (G) Much 
higher field Strengths for a given quantity of iron, 
(b) more uniform field strength over the length 
Of the interrupter, (c) rapid, positive, conplete 
transfer of current to the blow-out coil 33, and 
(d) blow rout field at Zero Current due to the pres 
ence of the shunting resistor A. 
The foregoing interrupter which we have de 

scribed results in an improved circuit interrupter 
Which gives double the field strength. Withgut, in 
Crea.Sing the pole Unit width and provides osi 
tive and rapid transfer of the short circuit cur 
rent to the blow-out coil 36 to thereby provide 
increased insulation strength without increasing 
the quantity of insulating material, and greatly 
increases the interrupting ability of a given unit. 
We claim as our invention: 
1. A circuit interrupter including contact struce 

ture for establishing an arc, a pair of terminals 
of opposite polarity, an arc chute for extinguish. 
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ing the arc including two plate structures, each 
plate structure, including a plurality of Spaced 
insulating plates. positioned substantially per 
pendicularly to the direction of the arc, a pair 
of arc horns disposed at opposite ends of the two 
plate structures and electrically connected at least 
during arc extinction to the terminals of Oppor 
site polarity, magnetic blowout structure includ 
ing a pair of magnetic pole plates on opposite 
sides of the two plate structures extending in a 
direction substantially perpendicularly to the 
plates, a magnetic core disposed between the two 
plate structures and interconnecting the mag 
netic pole plates to form a Substantially H type 
magnetic circuit, the magnetic core having an 
energizing winding thereabout, the energizing 
winding being at a floating potential With respect 
to the pair of arc horns in the fully open circuit 
position of the interrupter, the energizing Wind 
ing having a pair of transfer arc horns electrically 
connected thereto at the opposite ends thereof, 
said winding being de-energized in the closed 
circuit position of the interrupter, each of the 
pole plates having a portion extending to a point 
immediately adjacent to the contact structure 
so that during the opening operation of the inter 
rupter, even before the energizing winding has 
current flowing therethrough, the magnetic field 
set up by the established arc will be affected by 
the portions to concentrate magnetic flux in the 
pole plates to thereby cause initial movement of 
the arc. 

2. A circuit interrupter including contact struc 
ture for establishing an arc, a pair of terminals 
of opposite polarity, an arc chute for extinguish 
ing the arc including two plate Stiructures, each 
plate structure including a plurality of Spaced 
insulating plates positioned Substantially per 
pendicularly to the direction of the arc, a pair 
of arc horns disposed at opposite ends of the tWO 
plate structures and electrically connected at 
least during arc extinction to the terminals of 
opposite polarity, magnetic blowout Structure in 
cluding a pair of magnetic pole plates On opposite 
sides of the two plate structures extending in a 
direction substantially perpendicularly to the 
plates, a magnetic core disposed between the two 
plate structures and interconnecting the mag 
netic pole plates to for in a substantially H type 
magnetic circuit, the magnetic core having an 
energizing winding thereabout, the energizing 
winding being at a floating potential with respect 
to the pair of arc horns in the fully open circuit 
position of the interrupter, the energizing Wind 
ing having a pair of transfer arc horns electri 
cally connected thereto at the opposite ends 
thereof, said winding being de-energized in the 
closed circuit position of the interrupter, said 
winding when energized causing magnetic flux 
to pass through the pole plates in a direction Sub 
stantially perpendicularly to the plates and also 
causing magnetic flux to pass between the plates 
of the two plate structures from one pole plate 
to the other, each of the pole plates having an 
appending portion centrally located with respect 
to the arc chute which extends to a point inner 
diately adjacent to the contact structure. So that 
during the opening operation of the interrupter, 
even before the energizing winding has current 
flowing therethrough, the magnetic field set up 
by the established arc will be affected by the cen 
trally located appending portions to concentrate 
magnetic flux in the pole plates to thereby cause 
initial movement of the arc. 
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6 
3. A circuit interrupter-including contact struc 

ture for establishing: an arc, an arc chute for ex 
tinguishing the arc including arc-extinguishing 
means at least partly of insulating inaterial, mag 
netic blowout structure: including a pair of mag 
netic pole plates on opposite sides of the arc chute 
extending lengthwise of the arc chute, a magnetic 
core interconnecting the magnetic pole plates 
and having an energizing winding thereabout, 
said winding being. Substantially deemergized in 
the closed circuit position of the interrupter, each 
of the pole plates having a pole portion extend 
ing to a point, immediately adjacent to the Con 
tact structure, said two pole portions being mag 
netically connected by said core, a transfer arc 
extinguishing means disposed between Said pole 
portions and having at least one transfer arc horn 
electrically connected to said energizing Wind 
ing, the two pole portions functioning during the 
opening operation, even before the energizing 
winding has current flowing therethrough, to 
affect the magnetic field Set up by the established 
arc to concentrate. magnetic flux in the pole 
plates to thereby bias the arc into the transfer 
arc-extinguishing means, 

4. A circuit interrupter including contact Struc 
ture for establishing an arc, an arc chute for ex 
tinguishing the arc: including arc-extinguishing 
means at least partly of insulating nilaterial, mag 
netic blowout structure including a pair of mag 
netic pole plates on opposite sides of the arc 
chute extending lengthwise of the arc chute, a 
magnetic, core interconnecting the magnetic pole 
plates and having an energizing Winding there 
about, said winding being substantially de-ener 
gized in the closed circuit position of the inter 
rupter, Said Winding. When energized causing mag 
netic flux to pass through the pole plates length 
wise of the arc chute and also causing magnetic 
flux to pass between the pole plates from one 
pole plate across the arc chute to the other pole 
plate, each of the poie plates having an apped 
ing pole portion centrally located with respect to 
the arc chute which extends to a point innedi 
ately adjacent to the contact structure, said two 
appending pole portions being magnetically COn 
nected by Said core, a transfer arc-extinguishing 
means disposed between said pole portions and 
having at least. One transfer arc horn electri 
cally connected to said energizing winding, the 
two centrally located pole portions functioning 
during the opening. Operation, even before the en 
ergizing winding has current flowing there 
through, to affect the magnetic field set up by 
the established arc to concentrate magnetic flux 
in the pole plates to thereby bias the arc into the 
transfer arc-extinguishing means. 

5. A circuit interrupte including contact struc 
ture for establishing an arc, a pair of terminals 
Of Opposite polarity, an arc chute for extinguish 
ing the arc including two. arc-extinguishing See 
tions, each arc-extinguishing Section being at 
least pality of insulating material, a pair of arc 
horns disposed at opposite ends of the two arc 
extinguishing Sections and electrically connected 
at least during arc extinction to the terrinals 
of opposite polarity, magnetic blowout structure 
including a pair of magnetic pole-plates. On oppo 
Site sides of the two arc-extinguishing sections 
extending in a direction lengthwise of the arc 
extinguishing sections, a magnetic core disposed 
between the two arc-extinguishing sections, and 
interconnecting the magnetic pole plates to form 
a substantially H-type magnetic circuit, the mag 
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netic core having an energizing Winding there 
about, the energizing winding being at a floating 
potential with respect to the pair of arc horns in 
the fully open circuit position of the interrupter, 
the energizing winding having a pair of transfer 
arc horns electrically connected thereto at the 
opposite ends thereof, Said Winding being de-en 
ergized in the closed circuit position of the inter 
rupter, each of the pole plates having a portion 
extending to a point immediately adjacent to the 
contact structure so that during the opening op 
eration of the interrupter, even before the ener 
gizing winding has current flowing therethrough, 
the Inagnetic field set up by the established arc 
Will be affected by the portions to concentrate 
magnetic flux in the pole plates to thereby cause 
initial movement of the arc. 

6. A circuit interrupter including contact struc 
ture for establishing an arc, a pair of terminals 
Qf opposite poiarity, an arc chute for extinguish 
ing the arc including two arc-extinguishing sec 
tions, each arc-extinguishing section including 
means at least partly of insulating material, a 
pair of airc horns disposed at opposite ends of the 
two arc-extinguishing sections and electrically 
Connected at least during arc extinction to the 
teisnina is of opposite polarity, magnetic blow 
Out Structure including a pair of magnetic pole 
plates. On opposite sides of the two arc-extinguish 
ing Sections extending in a direction lengthwise 
of the arc-extinguishing Sections, a magnetic core 
disposed between the two arc-extinguishing sec 
tions and interconnecting the imaginetic pole plates 
to form a Substantially H type magnetic circuit, 
the magnetic Core having an energizing Winding 
thereabout, the energizing winding being at a 
floating potential with respect to the pair of arc 
horns in the fully open circuit position of the in 
terrupter, the energizing winding having a pair of 
transfer arc horns electrically connected thereto 
at the opposite ends thereof, said winding being 
de-energized in the closed circuit position of the 
interrupter, Said Winding when energized caus 
ing magnetic flux to pass through the pole plates 
in a di'ection. Substantially lengthwise of the arc 
extinguishing Sections and also causing magnetic 
flux to paSS acroSS the arc-extinguishing sections 
from one pole plate to the other, each of the pole 
piates having an appending portion centrally lo 
cated With respect to the arc chute which extends 
to a point immediately adjacent to the contact 
structure so that during the opening operation of 
the interrupter, even before the energizing wind 
ing has current flowing therethrough, the mag 
netic field set up by the established arc will be 
affected by the centrally located appending por 
tions to concentrate magnetic flux in the pole 
plates to thereby cause initial movement of the 
ac. 

7. A circuit interrupter including contact struc 
ture for establishing an arc, a pair of terminals 
of opposite polarity, an arc chute for extinguish 
ing the arc including two arc-extinguishing sec 
tions, each arc-extinguishing section including 
Imeans at least partly of insulating material, a 
pair of arc horns disposed at opposite ends of the 
two arc-extinguishing Sections and electrically 
connected at least during arc extinction to the 
terminals of Opposite polarity, magnetic blowout 
structure including a pair of magnetic pole plates 
On opposite sides of the two arc-extinguishing 
Sections extending lengthwise of the arc 
extinguishing Sections, a magnetic core disposed 
between the two arc-extinguishing sections and 
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S 
interconnecting the magnetic pole plates to form 
a substantially H type magnetic circuit, the mag 
netic core having an energizing Winding there 
about, the energizing winding being at a floating 
potential with respect to the pair of arc horns 
in the fully open circuit position of the inter 
rupter, the energizing winding having a pair of 
transfer arc horns electrically connected thereto 
at the opposite ends thereof, transfer arc 
extinguishing means associated With said transfer 
arc horns, said winding being de-energized in the 
closed circuit position of the interrupter, each of 
the pole plates having a portion extending to a 
point immediately adjacent to the contact struc 
ture, said transfer arc-extinguishing means being 
disposed between said portions so that during the 
opening operation of the interrupter, even before 
the energizing winding has current flowing there 
through, the magnetic field set up by the estab 
lished arc Will be affected by the portions to 
concentrate magnetic flux in the pole plates to 
thereby bias the arc into the transfer arc 
extinguishing means. 

8. A circuit interrupter including contact struc 
ture for establishing an arc, a pair of terminals 
of opposite polarity, an arc chute for extinguish 
ing the arc including two arc-extinguishing sec 
tions, each arc-extinguishing section including 
arc-extinguishing means at least partly of insu 
lating material, a pair of arc horns disposed at 
Opposite ends of the tWo arc-extinguishing Sec 
tions and electrically connected at least during 
arc extinction to the terminals of opposite 
polarity, magnetic blowout structure including a 
pair of magnetic pole plates on opposite sides of 
the two arc-extinguishing Sections extending in a 
direction length Wise of the arc-extinguishing sec 
tions, a magnetic core disposed between the two 
arc-extinguishing sections and interconnecting 
the magnetic pole plates to form a substantially 
H type magnetic circuit, the magnetic core hav 
ing an energizing Winding thereabout, the 
energizing winding being at a floating potential 
With respect to the pair of arc horns in the fully 
Open circuit position of the interrupter, the 
energizing Winding having a pair of transfer arc 
horns electrically connected thereto at the op 
posite ends thereof, transfer arc-extinguishing 
means disposed between said transfer arc horns, 
Said Winding being de-energized in the closed 
circuit position of the interrupter, said winding 
When energized causing magnetic flux to pass 
through the pole plates in a direction sub 
Stantially lengthwise of the arc-extinguishing 
Sections and also causing magnetic fiux to pass 
between the pole plates, each of the pole plates 
having an appending portion centrally located 
With respect to the arc chute which extends to 
a point immediately adjacent to tine contact, 
structure, Said transfer arc-extinguishing means 
being disposed between the two appending por 
tions So that during the opening operation of 
the interrupter, even before the energizing wind 
ing has current flowing therethrough, the mag 
netic field set up by the established arc will be 
affected by the centrally located appending por 
tions to concentrate magnetic fiux in the pole 
plates to thereby cause initial movement of the 
arc into the transfer arc-extinguishing means. 

ROBERT C. DICKINSON. 
RUSSELL E. FRINK. 

(References on following page) 



2,616,007 
9 10 

REFERENCES CITED Number Nanne Date 
The following references are of record in the 1,606,808 Riley ------------ Nov. 16, 1926 

file of this patent: E. E. ai.I. ty;. w at a Kei et al. -------- E. 5, 
UNITED STATES PATENTS 5 2,242,905 Dickinson ---------- May 20, 1941 

Number Name Date 2,276,859 Nau -------------- Mar. 17, 1942 
818,376 Hewlett ------------ Apr. 17, 1906 2,356,040 Ellis et al. ---------- Aug. 15, 1944 

1,164,257 Carichoff ---------- Dec. 14, 1915 
1,324,546 Terngren ------------ Dec. 9, 1919 FOREIGN PATENTS 
1,398,982 Tritle -------------- Dec. 6, 1921 10 Number Country Date 
1,590,402 Aalborg ------------ June 29, 1926 556,524 Germany -------------- Feb. 1928 


