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William John Hudson, Milwaukee, Wis, assignor 

to Square D Company, Detroit, Mich., a corpo 
ration of Michigan 

Application December 10, 1938, Serial No. 245,011 
(C. 200-147) 8 Claims. 

This invention relates generally to arc. Con 
trolling devices and more particularly to mag 
netic blow out devices for contactors and other 
electric circuit controlling devices. 
The use of magnetic blowouts for arcs drawn 

between co-operating contacts when the current 
flow therethrough is interrupted is well known 
in the art. Consider the arc as a North-South 
line in a horizontal plane being acted upon by a 
magnetic field in which all the lines of force are 
horizontal East-West lines. The effect of the 
action of these lines of force is to cause a move 

5 

it travels upward, consequently resulting in less 
burning of the contacts, elimination of burning 
of the barrier material and a more efficient rup 
turing of the arc. 
Another object of the invention is to provide 

an improved and more efficient form of magnetic 
blowout device for an electric contactor. 
Another object of the invention is to increase 

the arc-rupturing capacity of a contactor by the 
10 provision of a magnetic blowout having rugged 

ment of the arc straight-upward. Any produc 
tion of arcs and magnetic fields having the Sagine 
relative directions as described above will always 

the point of initiation; there will be no tendency 
on the part of the magnetic field to produce any 
motion other than the one described. Thus, if 
the arc chances to be drawn at the extreme edge 
of a contact, its path will be along this extreme 
edge as it travels upwardi and the tendency will 
be to melt and vaporize more contact material 
than if the path were along the center of the 
contact, for a sharp edge is more easily heated 
than a flat surface. A magnetic field such as 
observed above acting upon an arc bowing out 
ward in a horizontal plane cannot influence it so 
as to produce a sidewise motion and cannot pre 
vent the arc from impinging upon the surfaces 

ing these insulating barriers will often result in 
the gradual burning away of the barrier material 
in the regions opposite the contacts. 
An object of this invention is to control the 

path of the arc and to hold the arc centrally 
of contacts and arc chute so as to prevent con 
tact by it with the supplementary parts and thus 
materially lessen the possibility of damage to 
said elements. 
According to the present invention, the control 

of the arc position is attained by the production 
of a magnetic field having curved lines of force 
in the region of arc initiation, the concavity of 
said curved lines being directed tipWard. 

Since the motion imputed to the arc by the 
magnetic field is everywhere perpendicular to 
the direction of the lines of force, it is apparent 
that with a magnetic field composed of curved 
lines of force a lateral control of the arc is ob 
tained. The curved lines of force impel the arc 
toward the center of the concavity of the nag 
netic field regardless of point of initiation. Thus 
a definite bias is given the arc away from the 

and simple means for laterally controlling the 
3C. 
Another object is to provide for longer life of 

the contacts and insulating barrier or chute in 
15 an electric contactor by lateral control of arcs 

result in a notion of the arc perpendicularly to drawn between the contacts. 
Another object of the invention is to provide 

an arc chute mounted between the side plates of 
a magnetic blowout and having two L-shaped 

20 brackets fitted into recesses in the sides and near 
the lower edge thereof; the brackets together 
with the through bolt connecting them providing 
a magnetic path which affects and distorts the 
magnetic field between the side plates to impart 

25 a definite curvature thereto. 
Another object of the invention is to provide 

a magnetic blowout having split side plates; the, 
side plates having an upper and lower extensions, 
with the upper extensions serving as main pole 

30 pieces for the blowout coil and the lower exten 
of the confining insulating barriers; the arc strik sion carrying auxiliary coils wound in a direction 

which will provide a magnetic potential that 
opposes that of the main coil; the flow of the flux 
from the upper extensions with their higher mag 

35 netic potential to the lower extensions with their 
lower magnetic potential creating a distorted 
magnetic field which will provide lateral control 
of the arc. 
Another object of the invention is to provide 

40 a magnetic blowout having auxiliary plates dis 
posed. upon a blowout core with the auxiliary 
plates including less turns of the blowout coil 
therebetween. The number of turns of coil cor 
responding to the sections into which the aux 

45 iliary plates divide the core determine the rela 
tion of the magnetic potentials of the auxiliary 
side plates to each other and to the main side 
plates. The combined magnetic field Will be one 
provided with curved lines with the concavity 

50 upward to obtain lateral control of the arc. 
Other objects and features of the invention 

will be readily apparent to those skilled in the 
art from the following specification and ap 
pended drawings illustrating certain preferred 

edges and toward the center of the contacts as 55 embodiments of the invention in which: 
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Sigure a g a side elieve&gaal wiety of an eleco 

trie conseto embassing the Save328o3. 
iSiguage 3 is a great elevational view of the cone 
&ei. . 
Figure 3 is a dietage6 geckoRas view7 on the line Ag-E of SigExe 2. 
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aganature into its pivot and also for rotation to is exege "off" position. 

Rigidly Eaounted on She back plate 6 is a 
conducting portion 29 in Stated for the -- 
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Eigtze 4 as a easage dealed gectoraal Viev7 
along aire (VF-2W of Sigure indicating the fo??2. 
islreza y hexaggie&is Seld. 
Sigira g as a side elevational view og & accita 

63.05. 
Eggage 3 is a groEat (elevatioSea view of the racii Seasoga showia Sea Sigtig 5. 
Figure d g { botto: Viety of the Ecstaficatio 

shevil Saigare 5. 
Eigtre 3 is a schegratic Wirrigg (agaga for the 

aiciliary coils of he E.63Seasoa of Sigure 5. 
Saggre 9 is a sesagative &chezratic wiri 

diagragg for the auxiliary cois 68, the ESRCdifica 
o og Figare 5. 
Sigtse S6) is a side.eevac; a Wiety of 8.nother 

racticass of the Vegas3. 
Figure is a fog, Gevgena Viety of the 

Radication shown a sig2e 6. 
Eigre 2 is a botto'? rew of the Eaodificas 

tion shown in gase . 
in the preferred fort of the ravento illuso 

trated in Sigures - inclusive, there is shown & 
supporting plate 9, upon which is amounted a 
stationary contact post 2, which adjustably car 
ries a, contact holder 3, having 36cred thereon a 
stationary contact 8. Rigidly secred to the 
plate A, as by a stud 5, is a gerating Raagnet 
assembly formed by an L-shaped piece 3 and a 
cylindrical core , terminating at the pole piece 
& which is secured to the core by raeans of a 
stud 3. About the core is disposed an energiz 
ing coil for effecting the switching operation 
of the contacto parts. Located at the front of 
the operating magnet is & arrnature member 
f. Rigidly connected to the arnature member 

are a pair of generally L-shaped brackets 2 
and fs. The front faces of the brackets 12 and 
3 are provided with fanges 6 and is spaced 
from each other to guide a contact carrying 

shaped graagnetic member 3 by an is lating 
sheet 36. The conducting portion 29 is provide? 
with artins 36 which engage the back ends of the 
oracises 9 2 3rd 83 when tae at aire 3.SSerbly 
is ign its extreyae “off” position. She conciscte 
igg goriog 23 and the axis 3 fox. 2, Sigidly 
Raonited assive abutiaent engaged by the 
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30 

ing plate . 

bracizets 2 and 3, rigid with the axiaatu Ke SS, 
to absorb the shock incident to the abrupt stops 
ping of the ari nature in its extreme position. A 
stud 32 which mounts the conducting portion 29 
extends ahrough to the back of plate 8 and is 
adapted to be put is conducting relation with a 
terginal not show, at the back of the ignslate 

A woven flexible conducting web 3S is rigidly 
connected at one end to the contact carying 
Eager 6 and extending beneath the Raagnetic 

circuit and a nature biasing spring has its other 
end rigidly connected to the conducting portion 
23, by Eleans of a stud 33. 

line conducting portion 29 is provided With a 
generally central opening 35 in which is disposed 
an insulating guide 38 receiving and guiding the 
free end 32 of the spring guide pin 26, thus guid 
ing the novexaent of this end of the pin i e 
sponse to movement of the arrature Enenber 
SS upon energization or deemergization of the 
coil 8. 

Upon the supporting plate is mounted an 
upper terminal 88 having connected thereto one 
end of a blowout coil 38. Rigidly Secured to 
the contact holder 3 is an arc horn 66 which also 

... serves as a mechanical support for an insulating 
arc chute 6 about the cooperating contacts. 40 

finger 6. The fanges 4 and g are notched to . 
receive a rocket pin which is elongated in 
cross-section and received in said slot, is limited 
to a disassembling movement parallel to the slot. 
A spring guide 8 is rigidly mounted on armature 
member and is received within an enlarged 
opening in the contact carrying finger B. A. 
notch. 9 in the back face of the finger 6 re 
ceives the forward portion of the rocker pin 7 
to form a fulcrum or axis for rotation of the 
contact carrying finger relative to the arma 
ture. A compression spring 20 is disposed about 
the spring guide 8 biasing the finger f toward 
the armature and is maintained in place by a . 

60 washer 2 and a pin 22 on the spring guide 8. 
An adjusting screw 23 threaded into the finger 
6 and bearing against the armature if and hav 

50 

ing a locking nut 24 is provided for varying the . 
normal position of the contact carrying finger . 
relative to the armature. A movable contact 25 
is mounted at the end of contact finger f6 in 
position to cooperate with stationary contact 4. 
Beneath the operating magnet and passing 
through the face of brackets 2 and 13, spring 
guides 26 are provided having compression 
springs 27 disposed thereupon. The compres 
ision spring 27 exerts a biasing force on the 
spring guide 26 and the brackets 2 and f which 

for arc chute 4f. 

The arc chute 6 is formed of joined halves of 
refractory insulating material and serves to CO2 
fine the arc and to limit the direction of the hot 
gases to an upward and outward motion through 
the provided opening 42 in the face of the arc 
chute. The arc chute is provided at its sides &nd 
near the lower edge thereof with recesses into 
which two L-shaped brackets 3 are fitted; a 
through bolt is definitely holds the brackets 43 
against Inotion in any direction. 
The brackets 43 serve as clamps to secure the 

segments of the arc chute together. Each 
bracket 43 is provided at the end thereof nearest 
the contacts 4 and 25 with a thin non-magnetic 
pieces, said piece 45 being directed upward and 
serving to secure in place a removable insulating 
disc 46, this disc 46 being so disposed as to facili 
tate the use of the best refractory insulating ma 
terial at the points of greatest heating. 
The movable contact 25 is provided with an 

arc horn 7 to lessen damage to its retaining stud. 
Within the blowout coil 39 is a cylindrical core 
8 having attached to its opposite ends a pair 

of horizontally spaced side plates 49 of magnetic 
material which act as pole pieces for the blowout 
flux and are disposed, as shown, at the opposite 
sides of the arc chute and cooperating contacts 
and also serve as additional mechanical supports 

At the upper edge of the arc 
chute 4 and on the sides thereof is provided a 
ledge formation 50 which rests upon side plates 
9 and tends to support arc chute 4 in position. 
The blowout assembly is rigidly secured to the 
Contact post 2. 
The arc chute 4 is mounted in position inter are pivoted about transverse pin 28 to bias the mediate the side plates 49 of the blowout magnet. 
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The L-shaped brackets 43 are fitted in recesses at 
the sides and lower edge thereof of the arc 
chute 4; the top surfaces of the brackets, SO 
positioned, are directly below and at a relatively 
short distance from the lower edges of the side 
plates 49. The brackets 43 and the through bolt 
44 are constructed of magnetic material and 
provide a low reluctance magnetic path. The 
presence of a magnetic path of this type adjacent. 
to the magnetic field disposed between side plates 
49, which normally is composed of horizontal 
lines of force, will affect the latter field to cause 
the normal magnetic field to become distorted 
and to assume the form indicated in Figure 4. 
If the arc is initiated at the center of the 

contact as at A in Figure 4, it will be forced 
straight upward on the lines of force. If it is 
initiated at the edge of the contact as at B or C, 
the force acting upon it will be perpendicular to 
the direction of the lines of force at such point 
and the arc will thus be driven toward the center 
of the air space as well as being forced upwardly. 
If the central part of the arc should bow out 
ward to a point D or E beyond the contacts, it 
would be forced back to the center of the space 
between the contacts by the action of the lines 
Of force. 

It is readily apparent that the magnetic 
bracket and bolt assembly could be replaced by 
a single magnetic U-strap or combination of 
differently shaped magnetic pieces if properly 
located to give a similar magnetic effect, and 
could be supported otherwise than by the arc 
chute without departing from the spirit of the 
invention. 

Figures 5 to 7 inclusive illustrate a modifica 
tion of the invention. The side plates 49 and 
the L-shaped brackets 43 with the through bolt 
44 of the preferred embodiment being replaced 
by a split side plate 5 provided with upper and 
lower extensions 52 and 53; the upper extensions 
52 serving as main pole pieces for the blowout 
coil 39, and the lower extension 53 are adapted 
to carry auxiliary coils 54 and 55. The auxiliary 
coils 54 and 55 are wound about the lower ex 
tension 53 in Such a direction as to set up a 
magnetic potential which opposes that of the 
main coil within their common magnetic path. . 
Thus the lower extension 53 of each pole is at 
a lower magnetic potential than the upper ex 
tension 52 and the flux will flow from the upper 
extension 52 to the lower extension 53 creating 
a field form similar to that shown in Figure 4 
and producing the same effect upon an arc as 
does the preferred embodiment. Coils 54 and 
55 may be designed so as to carry the full load 
current and are then to be connected in series 
with each other and with the main blowout coil 
as depicted in Figure 8. Or, if cois 54 and 55 
are designed to carry but half the load current, 
they are then connected in parallel with each 
other and in series with the main coil as shown 
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in Figure 9. By varying the design of the coils . 
54 and 55, the amount of distortion of the field 
can be regulated. 

Figures 10 to 12 inclusive illustrate another 
modification. The side plates 56 are essentially 
the same as side plates 49 used in the preferred 
embodiment. But here the blowout core 8 is 
formed of three sections, the two outer provided 
with openings generally centrally thereof, and the 
center section being provided with generally 
centrally threaded holes at each end thereof to 
receive studs 57. Auxiliary side plates 58 are 
inserted between turns of the blowout coil 39 and 5 

3 
attached to the core 45 at point of jointure of 
core segments by means of the studs 5 which 
pass through the holes through the outer Core 
sections and through openings in auxiliary side 
plates 58 and are received by the threaded open 
ings in the center core portions. 
The relation of the magnetic potentials of the 

auxiliary side plates 58 to each other and to the 
main side plates 56 is determined by the number 
of turns of coil corresponding to the three Sec 
tions into which the blowout core 48 is divided 
by the insertion of the auxiliary plates 58. The 
combined magnetic field obtained will be of the 
same general shape as shown in Figure 4 and 
performing the same function and producing the 
same effect as the magnetic field described in 
the preferred embodiment. The degree of dis 
tortion can be controlled by variations in design 
of the coil and magnet partS. 
While certain preferred embodiments of the 

invention have been specifically disclosed, it is 
understood that the invention is not limited 
thereto as many variations will be readily ap 
parent to those skilled in the art and the inven 
tion is to be given its broadest possible inter 
pretation within the terms of the following 
claims. 
What is claimed is: 
1. In an electric circuit controlling device, a 

pair of contacts, means to move one of Said 
contacts relative to the other to effect opening 
and closing, an arc chute disposed about Said 
contacts, a bowout coil to produce a magnetic 
flux about said contacts to effect a blowing out 
of any drawn arc, and a low reluctance mag 
netic path provided by a generally U-shaped 
magnetic circuit so disposed about the contacts 
as to produce a distortion downwardly of at 
least some of the normally horizontal lines of 
force adjacent to the contacts So as to bias the 
drawn arc to the center of the arc chute. 

2. In an electric controlling device, stationary 
and movable contacts, means for effecting move 
ment therebetween, magnetic pole pieces at op 
posite sides of Said contacts, a blowout coil pro 
ducing a magnetic field between said pole pieces 
for the expulsion of any arc drawn between said 
contacts, and a generally U-shaped magnetic cir 
cuit disposed about the contacts beneath Said 
pole pieces so as to produce an upward concavity 
of the normally horizontal lines of force of the 
magnetic field in the region of the contacts so 
as to impart a lateral bias to the drawn arc. 

3. In an electric circuit controlling device, rel 
atively movable contacts, means for moving the 
contacts to effect switching operation, an arc 
chute disposed about said contacts and having an 
opening in the face thereof to provide for the 
escape of formed gases, a blowout structure in 
cluding magnetic pole pieces attached to a mag 
netic core about which a series coil is wound to 
produce a normally transverse magnetic field to 
obtain expulsion of any arc drawn between said 
contacts, and a low reluctance magnetic path 
including pole pieces disposed below the bottom 
edges of the side plates and distorting the nor 
mally horizontal lines of force of the magnetic 
field downwardly so as to bias the arc not only 
upwardly but also laterally. 

4. In an electric circuit controlling device, a 
pair of contacts, means to move one of said con 
tacts relative to the other to effect opening and 
closing of the circuit, main magnetic pole pieces 
at opposite sides of the contacts, a blowout coil to 



4. 
produce a magnetic flux between said pole pieces 
for blowing out an arc drawn between the con 
tacts and means magnetically connected to said 
pole pieces and having auxiliary pole pieces at 
different magnetic potentials than said inain pole 
pieces to produce an auxiliary flux between said 
main and auxiliary pole pieces to effect a dis 
tortion of the main flux whereby lateral Control 
of the arc is secured. 

5. In an electric circuit controlling device, sta 
tionary and movable contacts, means for effecting 
relative movement therebetween, a magnetic core, 
a blowout coil wound thereupon to produce a 
magnetic field for the expulsion of any arc drawn 
between said contacts, inain magnetic pole pieces 
attached to said core and extending at opposite 
sides of said contacts, and auxiliary pole pieces 
attached to said main pole pieces and Carrying 
auxiliary coils effecting a difference in magnetic 
potential between said main and auxiliary pole 
pieces and producing auxiliary fields therebe 
tween whereby the normal field between said 
main pole pieces is distorted, at least in the re 
gion of the contacts, and lateral control of any 
arc drawn between the contacts is secured. 

6. in an electric circuit controlling device, rel 
atively movable contacts, means for effecting rel 
ative movement between said contacts to effect 
switching operation, an arc chute disposed about 
said contacts, a magnetic core, a blowout coil 
wound thereupon producing a magnetic flux 
about said contacts to effect a blowing out of any 
arc drawn between the contacts, magnetic split 
side plates, serving as pole pieces, connected to 
said core and disposed at opposite sides of said 
contacts, a blowout coil wound about said core 
and producing a transverse magnetic flux between 
the upper pole pieces of said side plates, auxiliary 
coils wound about the lower arms of Said split 
side plates and producing local magnetic flux 
between the upper and lower pole pieces of each 
side plate to distort downwardly the normally 
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horizoEtal lines of force at least adjacent to the 
contacts so as to bias the drawn arc to the center 
of the are chute. 

7. &n electric circuit controlling device, sta 
tionary and nowable contacts, means for effect 
ing movement of the movable contact to open 
and close the circuit, a magnetic core, a blowout 
coil wound thereupon to produce a laagnetic field 
for the expulsion of any arc drawn by the con 
tacts, main side plates secured to the magnetic 
core disposed at opposite sides of the contacts, 
and auxiliary side plates embracing less turns of 
the blowout coil disposed upon the magnetic core 
and extending adjacent to the main side plates, 
the said less turns producing a difference in mag 
netic potential between said main and auxiliary 
side plates to establish local magnetic fields there 
between and effect a distortion of the normal 
transverse field between the main side plates 
whereby a lateral bias is imparted to any arc 
drawn between the contacts. 

8. In an electric circuit controlling device, a 
pair of contacts, means to move one of said con 
tacts relative to the other to effect opening and 
closing of the circuit, an arc chute disposed about 
said contacts, a magnetic core, a blowout coil 
wound thereupon to produce a magnetic flux 
about said contacts to effect a blowing out of any 
arc drawn therebetween, main side plates se 
cured to the magnetic core and disposed at oppo 
site sides of the contacts, and auxiliary side 
flates secured to the magnetic core and embrac 
ing a less number of turns of the blowout coil to 
produce a difference in magnetic potential be 
tween said main and auxiliary side plates and 
local magnetic fields therebetween whereby there 
is effected a downward distortion of the nor 
mally horizontal lines of force between the main 
side plates, at least in the region adjacent to the 
contacts, to thereby laterally bias any arc drawn 
to a central position within the arc chute. 

WLLIAM JOHN HUDSON. 


