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The present invention relates to alternating 
Current circuit interrupters and has for its prin 
cipal object to provide an interrupter of this class 
which will more effectively interrupt the circuit 
than has been done in devices of this kind hereto 
fore in use and to produce such effective interrup 
tion throughout an increased range of energy 
Values. 
As a preliminary to the brief statement of the 

invention, a few matters of theory may be stated 
With reference to the extinction of arcs in alter 
nating current circuits. 
The continuance of the alternating current arc 

depends, according to recognized theory, upon the 
repeated reignition of the arc for each new inalf 
cycle after a current Zero. Just after a current 
Zero the arc Space is losing ionization and recover 
ing dielectric Strength; that is, its ability to 
Withstand voltage. On the other hand, voltage 
tending to break down the arc space again is 
building up across the arc space terminals. If 
the dielectric strength measured by volts which 
the Space can Withstand, grows faster than the 
voltage which the external circuit impresses upon 
the terminals, then the arc will be extinguished. 
If the voltage Supplied by the external circuit 
builds up faster than the dielectric strength of the 
arc Space, then the arc Will be reignited. 
The recovery of dielectric strength by an arc 

Space immediately following current Zero is due 
to the disappearance of ions which are required 
for the conduction of the arc current. These ions 
are lost from an arc Space in different ways, in 
cluding the recombination of positive and nega 
tive ions throughout the arc space. 
These and other like statements of theory will be 

found in various papers by J. Slepian, T. E. Brown, 
Jr., and others, found in the Transactions of the 
American Institute of Electrical Engineers, some 
of which are as follows: 

Extinction of Long A-C. Arcs, by J. Slepian, 
vol. 49, No. 2, April 1930, page 421; 
Arcs in Low Voltage A-C. Networks, by J. 

Slepian and A. P. Strom, vol. 50, No. 3, September 
1931, page 847; 

Extinction of Short A-C. Arcs, by T. E. Brown, 
Jr., vol. 50, No. 4, December 1931, page 1461; 

Extinction of A-C. Arcs, by T. E. Brown, Jr., 
vol. 51, No. 1, March 1932, page 185. 
From the various available statements of theory 

and from the various experiments which support 
that theory, it is clear that there is a considerable 
difference in the interrupting results obtainable 
With high and low voltages and with short and 

(CI. 200--120) 
long arcS. What will do in one case will not suf 
fice for another. 
To illustrate, it is found in the case of expulsion 

fuses that the interrupting ability is dependent 
upon the length, inside diameter, and strength, 
of fuse tube. With tubes of a given length, the 
Voltage of the circuit which may be successively 
interrupted, increases inversely as the tube diam 
eter, that is to say, the less the diameter the 
greater the Voltage which may be successively 
interrupted. Of course, a limiting point in the 
reduction of the diameter is reached when the 
limit of strength of the material of the tube is 
exceeded. 

5 

10 

Again, With tubes of a given diameter, the volt- 5 
age Will increase roughly directly as the length 
of the tube. In this case the interrupting ability 
is usually eXpressed in Voltage per inch length 
Of tube. 
AS before pointed out and more fully set forth 

in the paperS cited, the successful extinguishment 
of the arc in an inclosed fibre tube is traceable to 
the generation of gases by application of heat of 
the arc to the fibrous material of the tube and 
the rapid admixture of the gas molecules so 
formed With the ionized gas particles forming the 
gas Stream. With a given tube diameter and a 
relatively Small value of current, the arc does 
not produce Sufficient gas, by destruction of the 
fibrous tube, to result in the violent admixture 
With the ionized gas particles comprising the arc 
Stream, necessary to obtain a high interrupting 
ability in volts per inch. If, on the other hand, 
the same current were passed as an arc through 
a similar tube of materially Smaller diameter, the 
more intimate contact of the arc with the tube 
wall would result in a more rapid destruction of 
the exposed fibers and consequently in greater 
turbulence of the arc stream which, as stated 
by Slepian and Others, results in an increase in 
interrupting ability in volts per inch. 
Thus it is clear that One diameter of tube Will 

be necessary to meet one condition of service and 
another diameter to meet another condition. In 
brief, both conditions cannot be fulfilled by a 
Single tube of the kind heretofore proposed. 
NoW, one of the objects of the present invention 

is to provide an interrupter which will meet these 
different requirements of service and Work ef 
fectively at all times to rupture the circuit. 
Another object is to provide an interrupter of 

this kind which will operate automatically to 
meet the different requirements of service. 
From another view point, an important object 

of the invention is to provide an interrupter of 
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the type mentioned which Will have an interrupt 
ing capacity throughout a Wider range of current 
values than heretofore obtainable in devices of 
this class. 
There are also other objects, features, and ad 

Vantages, of the invention, which Will appear 
hereinafter in the detailed description which is 
to be considered in connection with the accom 
panying drawings which disclose a preferred en 
bodiment of the invention. For statements of 
the Scope of the invention reference should be 
had to the appended Clains. 

in brief, the invention is put into practice by 
establishing the arc of the interrupter in a main 
chanaber, or tube, of rated capacity, Sufficient to 
carry the necessary current without rupture of 
the tube, and then forcing the arc thus produced 
laterally into an auxiliary chamber, preferably 
a slot, in Cornunication. With the nain chair 
ber. The cross Sectional area of the slot is much 
less than that of the main tube. Consequently, by 
pressing the arc into the slot, the croSS Sectional 
area of the arc is greatly reduced, and the arc 
coining into contact with the Walls of the slot, 
Which are CorpOSed of fiber, or other material, 
capable of producing a deionizing action, in 
creases the rate of production of the gas with a 
resultant, improvement in the rupturing ability of 
the device, measured in volts per inch. 

referably, too, the force for shifting the arc 
frcin the chain chanber into the auxiliary chain 
be, is provided by a magnetic field occasioned 
by the current passing through the interrupter 
and consequently through the arc. A preferred 
Way of accomplishing this is by arranging the 
conductCi's of the adjacent circuit to fornia a loop 
Which Will provide magnetic lines of force which 
Will exert pressure against the arc Stream in a 
direction transverse to, and at Substantially right 
angles to, the direction of the arc. 
When viewed in this way, the invention con 

SistS, in SOfar as this a spect of it is concerned, in 
providing an interrupter which employs an elec 
troinagnetic force derived from the current pass 
ing through it to force the arc to assume a posi 
tion in which it is prevented from reestablishing 
itself after current Zero. 

Referring now to the drawings, Fig. 1 is a side 
elevation of an expulsion fuse constructed and 
arranged in accordance With the present inven 
tion, a portion of One of the pedestals and asso 
ciated insulators being shown in Section. 

Fig. 2 is a View illustrating One way of estab 
lishing connection between a pedestal and the 
aSSociated fuse tube, a portion of the latter being 
shown in Section taken on a plane indicated by 
the line 2-2 of Fig. 1. 

Fig. 3 is an elevation of locking mechanism by 
which the upper pedestal is secured to the tubular 
fuse Structure. 

Fig. 4 is a central vertical section through the 
tubular fuse structure. 

iFig. 5 is an elevation of one of the tubes form 
ing part of the Structure of the tubular fuse ele 
Inent. 

Fig. 6 is a longitudinal section through a por 
tion of the tubular fuse structure, the plane of 
Section being indicated by the line 6-3 of Fig. 4. 
And FigS. 7, 8 and 9 are transverse Sections 

thl'OUgh the S2nne Structure, taken respectively on 
planes indicated by the lines 2-3, 8-8 and 9-9 
of Fig. 4. 

Fig. 10 is a partial Sectional view illustrating 
the Structure at the outer end of one of the ped 

2,018,427 
estals, the plane of Section being indicated by the 
line E - 3 of Fig. 1. 

Fig. 11 is an elevation of the same structure 
Viewed in a direction at right angles to the plane 
of the contact brushes, the view being taken fl'On 
beneath as the parts are shown in Fig. i. 

Fig. 12 is an end view of the same structure, the 
view being taken from the left as the parts are 
shown in Fig. 1. 

Fig. i3 is a detailed structural view illustrat 
ing the connection between the lower pedestal 
and the fuse link. When the latter is in connecting 
position. 

Fig. 4 is a similar view of the parts When the 
fuse link is in a position to be Withdrawn from 
the pedestal. 
Ard Fig. 15 is a partial Sectional View of the 

locking mechanisinn by which the upper pedestal 
is Secured to the Upper portion of the link element 
of the structure. 
Throughout these views like character's refer 

to like parts. 
In brief, the expulsion fuse for in of the inven 

tion illustrated in the drawings, includes a pair 
Of pedestals A, Al, a base i3 upon which the ped 
estals are Inoughted, and a loop closing link C 
which coinstitutes the tubular fuse structure in 
Which the arc is forized. iiha arrangelent pro 
Wides a current path extending from a coil 
ductor 3, OU tward through a conducting por 
tion of the upper pedestal A, thence through coin 
ducting portions of the link. C, and finally in 
Ward through a conducting polition of the lower 
pedestal Al, to the associated conductor . 
The current path, thus provided, constitutes a 

loop Which produces a magnetic field which acts 
OutWard a Way froii tile base in a direction to 
force the circuit closing element C outward away 
from its pedestals. The link C is heid to the lower 
pedestal by a Suitaple locking pin-and-slot con 
Inection D, and to the upper pedestal by a special 
lock. The lock may take different, forns but is 
preferably like that illustrated in Jinited States 
Patent No. 3,525,116, granted November 11, 1924. 
to E. E. Jacobs. 
The outward driving force produced by the 

magnetic field cannot dislodge the link 3 but it 
can, and does, act up On the arc ploduced by tha 
blowing of the fusible metal link F. Within the 
tubular body of the link C. The blowing of the 
Lise link F establishes the arc in a main expull 

Sion chamber 3, which is in direct communica 
tion With a slot 3, which constitutes an aux 
iliary chainber of reduced cross sectional area, 
into Which the arc imay be thrust noire or less 
completely by the imagnetic force resulting fro: 
the current through the loop. The degree of 
lateral movement imparted to the arc by the mag 
Inetic field Will depend upon the magnitude of the 
cuirent passing through the arc. 
The force tending to shift the arc into the Siot 

is proportional to the square of the amount of 
arc current. The shifting of the arc toward and 
into the slot increases the destruction of the 
fibrous material of the Walls of the chanbei's 
and thereby increases the gas pressure opposing 
further penetiation. Thus With the Smaller cur 
rents the force driving the arc into the slot is 
Small but SO also is the rate of gas generation 
producing opposing pressure, and the arc pen 
etirates far into the slot before sufficient pres 
Sure is developed to neutralize the electroinag 
netic forces. In contrast With a large volume of 
current the driving force is great but the rate of 
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2,018,427 
gas generation is correspondingly increased by 
the more rapid destruction of fibrous material and 
the condition of equilibrium is attained with a 
Smaller amount of penetration. 
From What has been said, it will be seen that 

my invention provides forces which tend to move 
the arc into the slot and other forces tending to 
prevent such motion, these forces balancing each 
other When the arc has progressed into the slot 
a distance Sufficient to provide the turbulence 
of gas admixture requisite for prompt interrup 
tion but without permitting the arc to progress 
to a point in the slot at which the violence of gas 
generation approaches that at which mechanical 
tube failure is imminent. 
The force tending to drive the arc from the 

longitudinal hole into the adjacent longitudinal 
slot is derived from the electromagnetic reac 
tion of the current as it is lead to and from the 
fuse, upon the current in the arc. To produce 
this effect, the fuse is set a substantial distance 
above the top of the insulators on which it is 
mounted and the current is carried to and from 
it by members Substantially perpendicular to the 
axis of the fuse tube. The electromagnetic force 
obtained on the arc by this means is determina 
ble by application of the equation for mechanical 
forces acting on the blade of a disconnecting 
switch, presented by H. B. Dwight, in a paper 
entitled "Calculation of magnetic forces on dis 
connecting switches', published in the Transac 
tions of the American Institute of Electrical En 
gineers, vol. 39, page 1337. 
The force tending to prevent progress of the 

arc into the slot is derived from the gases gen 
erated by the action of the arc energy on the 
fibrous walls of the slot which produce an in 
creasingly violent blast of gas across the arc 
stream as the arc penetrates the slot. 
Referring now more particularly to the struc 

ture illustrated, it will be observed that each of 
the pedestals comprises a base and an exten 
sion. In the case of both pedestals the bases 4 
are alike. They are tubular and embrace the 
head 5 of the insulator 6. The Outer end of 
each base A terminates in a laterally extend 
ing flange 7. The base 4 is preferably secured 
to the pedestal head 5 by a suitable cement 8. 
The pin 9 fits within a socket on the under side 
of the insulator 6 and is firmly held therein by 
suitable cement 20. The petticoat 2 of the in 
sulator is suitably shaped SO as to increase the 
creepage distance of the outer Surface as is usual 
With constructions of this SOrt. The lower end 
of the pin 9 which is preferably composed of 
metal, terminates in a flange 22. Bolts 23 co 
operating with suitable nuts 24 firmly secure the 
pin 9 to the base B. The latter may be formed 
of any suitable material but is here shown as 
comprising among its parts a channel iron 25. 
The bolts 23 pass through Suitable openings in 
the Web of the channel iron 25 and in the flange 
22 of the pin. In this way the insulator is firm 
ly secured to the base. 
The outer portions of the pedestals A, A', are 

provided with flanges 27 at their supporting ends, 
Suitable bolts 28 cooperate with nuts 29 to Se 
cure the flanges 7 and 27 together. Thus, each 
base 4 and its outer extension constitutes a sin 
gle hollow tubular pedestal structure having a 
general conical outline. If desired, strengthening 
ribs 30 may be provided on the sides of the Outer 
portions so as to strengthen the pedestal lat 
erally. 

3 
The pedestals A, A are similar but differ some 

what at their outer ends. Thus, the extension 
26 of pedesta A is constructed so as to be locked 
by the Jacob's lock heretofore referred to as dis 
closed in U. S. Patent No. 1,515,116. On the other 
hand, extension 3 of pedestal A' is designed for 
a detachable mechanical and electrical connec 
tion With parts of the pedesta bridging link C. 
The various parts of these pedestals are con 
posed of Suitable metal and the insulator pin 9 
is also preferably composed of metal. The in 
sulator f6, however, is composed of porcelain or 
other Suitable electrically insulating material. 
The link C. Which connectS the Outer ends of 

the two pedestals comprises a number of parts, 
These include a terminal member or head 32 pro 
vided with a lateral blade 33. This head is lo 
cated at the upper end of the link structure. At 
the lower end of the Structure is a metal tube 34 
which has a thickened head portion 35 provided 
With a blade 36 Similar to the blade 33. These 
blades 33, 36 are for use in connecting the fuse 
link structure to the outer ends of the pedestals 
A and A', respectively. 
The connecting mechanism D is provided by 

furnishing the Outer end of the pedestal A' With 
a downWardly projecting housing or frame in 
the form of a channel member 37 having parallel 
flanges 38. This frame 37 carries the pins 39 
and 4 of the pin and slot connection. The slot 
Which cooperates With the pin 40 is the slot 4 
formed in the blade 36. The lower ends of the 
flanges 3 terminate in flat plates 42, 43 which 
extend on the opposite sides of the flanges as 
clearly shown in Fig. 12. The pin 39 is Secured 
in place between the flanges 38. The pin 40, on 
the other hand, is Secured between bosses 44 
extending downwardly from the adjacent edges 
of the plates 42, 43. Both the pins 39 and 40 
are held firmly in place, the latter, if preferred, 
by the brush terminals 45, 46 which comprise 
in each instance a number of strips of thin metal, 
preferably copper, which are Secured to the 
plates 42, 43, respectively, and butt up against 
the opposite ends of the pin 49. The brushes 
45 and 46 are secured in place by suitable bolts 
47, 48 Which pass through Openings in the brushes 
into threaded contact. With openings in the plates 
42 and 3, respectively. 
As clearly shown, the outer ends 49, 50 of the 

brushes are beveled SO as to fit against the head 
35 upon the tube 34 or the fuse link C. 
The Slot 4 in the blade 36 is inclined with 

reference to the axis of the element C and 
when the pin and slot connection is completed 
and in assembled position the parts bear the 
relation to each other illustrated in Fig. 13. 
When in this relation the link C is firmly Se 
cured to the lower pedestal A. When it be 
comes necessary to remove the link C then the 
latter must be rotated into the dotted line po 
sition illustrated in Fig. 1 which is the full line 
position of Fig. 14. When the parts are in this 
position the blade 36 may be moved in the di 
rection of the arrow 5 of Fig. 14 and thereupon 
moved out of engagement With the pin 40. This 
means that the link C is Withdrawn from the 
pedestal A'. It will be noted that in this pin 
and slot connection the pin 39 is spaced from 
the pin 40 a distance Such as to engage lightly 
upon the outer surface of the blade 36 which is 
a circular surface having its center of rotation 
at the axis of the pin 49. In this way a con 
nection is established Without any lost motion. 
The connection E between the upper pedestal 
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A and the blade 33 of the head 32 at the upper 
end of the link C is provided by a lock or latch 
of the kind illustrated in the aforesaid Patent 
No. 1,515,116. The essential parts of this mech 
anism include the latch bai 2. Which cooper 
ates with a nub or hook 53 on the blade 3 form 
ing the outer extremity of the extension 26 of 
the pedestal A. The latch 52 is mounted be 
tween two housing plates 55 which are firmly 
secured to opposite sides of the blade 33 by means 
of bolts 3 and cooperating nuts 52. The uppor 
inds of the plates 55 are Spaced apart by an 

actuating member 53 provided with a ring 53 and 
mounted for Oscillation upon a pivot formed by 
a bolt, 33 having an associated nut : 1. The 
latch bar 52 is preferably bifurcated so as to 
provide a cential Sp2ce for & COIn preSSion Spring 
G which acts at its lower end against the latch 
bar and at its upper end against the under Side 
of the osciliating member 58. The function of 
the spring 6 is to normally press the latch bar 
52 into position to engage the tooth 53 upol 
the pedestal end 543. The upper ends of the 
two arms of the latch bas' 52 terminate in hooks 
32. These gass over the for Wardly extending 
eads 3 of airns forming part of the OScillating 
In ember 53. As clearly shown the ends 63 paSS 
beneath the hooks 33. As a result of this COin 
struction a movement of the member 58 about 
its pivotal boit SS in either direction will cause 
one of the ends 33 to act upon the adjacent hook 
€2 to raise the latch against the conpireSSion of 
the spring 8. In its movements the latch bar 
52 is guided by guide bolts 63 which paSS between 
the plates 55. These bolts are provided in each 
instance with suitable spring Washers 65 and 
Securing nuts C6. The lower edge of the pedestal 
end 34 is also held up in proper position by a 
transverse bolt 3 which is also provided With 
Spring washers 33 and an associated it, 55. 
With this construction it will be seen that 

whenever the link C is properly positioned With 
reference to the lower pedestal A' and rotated 
at its upper end toward the pedestal Athen the 
pedestal end 34 will pass into the Space between 
the plates 55 and the latch bar 52 will ride up 
over the inclined face of the tooth 53 and finally 
lodge behind the saline in position to hold all the 
parts securely together. When the link C is to 
be removed then it is only necessary to OScillate 
the member 53 to release the upper end Of the 
link. The purpose of the ring is to enable an 
attendant with a suitable hook to bring about the 
release without coming too near to the equip 
inent. 
When it, cones to the structure of the connect 

ing fuse eleinent C it will be noted that the head 
32 at the upper end and the tube 34 at the lower 
end, both previously mentioned, are connected 
together by an outer tube 33 of insulating ma 
terial, and that the latter is provided With an 
inner tube in which are located the main and 
auxiliary arcing chambers 2, 3 in Which the 
arc is drawn and extinguished. The lower end 
of the head is interiorly threaded and the uppel 
end of the tube F3 is exteriorly threaded So that 
the parts may be properly joined Inechanically. 
The core member 33 firmly fitS against the in 
terior Wall of the tube . . Both members abut 
against a peripheral sihoulder formed by reduc 
ing the diameter of the head 32 at the offset 2. 
At its lower end the tube is exteriorly thread 
ed for the reception of a ring 23. The latter has 
a head 74 at its lower end which fits Snugly With 
in the bore of a gland 75 Which is threaded Over 

2,018,427 
and upon the upper end of the tube 34. The over 
hanging flange S 6 of the gland 75 cooperates With 
the head 76 to retain the intervening packing 77. 
The tubular haad 32 is closed at its outer end 

by a plug-like head 70 which constitutes the upper 
end of the core member 88. This head 8 finds 
threaded engagement in the reduced portion of 
the head 32. this head 3, which like the rest of 
the member 83, is composed of fiber or other Suit 
airie insulating imaterial is keyed to the lead 33 by 
a key 9 and is thus kept fron accidental rotation. 
he head 8 is also provided With a longitudinal 

passage 88 in which the fusible metal element F 
is adapted to lie. As clearly ShoWn the OWer 
end of this element is firmly Secured to a tubular 
rod 88 which operates to establish the arc in the 
longitudinal chamber 2 whenever the fuse is 
blown. The upper end of the fuse F passes 
through an opening in a plate or Washer 82 and 
is cent at light angles So aS to be compressed be 
tween that Washer and a closing cap 83; when 
the latter is Screwed home over the outside of 
the reduced portion of tile head 32. When the 
cap. 83 is screwed hone then the uppei end of the 
fuse is firmly held. The head 32, the washer 83 
and the cap 83 are all coin posed of Suitable elec 
trical conducting imaterial arid the circuit is 
completed from the blade 33 through them to 
the fuse it and 3.SSociated rod $5. 

ihe iremainder of the circuit is coinpleted from 
the lower end of the rod 3 through a flexible 
conductor 33 Which is firinly Secured to the rod 
at one end and at the other end is inserted be 
tween the ring is and the head 35 of the tube 
33. 
gland then tile end of the tape 84 will be firmly 
held mechanically and at the same time will be 
in direct, eigctitical communication with the blade 
36 of the link element of the structure. The 
braid 34 is conposed of fine threads of copper or 
other conducting metal which are woven together 
to provide a flexible conductor of high conduc 
tivity. 

Thus, the fuse enclosing member C constitutes 
a container composed of insulating material ca 
pable of decomposition under the action of the 
arc to produce arc deionizing gases. The con 
tainer C may properly be terrned also an expul 
Sion tube. 

the construction thus provided is Such that 
When the fuse F is blown the rod 3 f will be forced 
by the expanding gases quickly down into a well 
85 provided by a tube 88 which is threaded at its 
upper end into a threaded opening in the head 
35 and extends downward to Within a short dis 
tance of the bottom of the tube 34 which is closed 
by a cap 8. The length of the tape 3 is Sufi 
ciently long to allow the OWer end of the rod 8 
to engage the cap 89 at the bottom of the well. 
At this tirine the upper end of the rod will be 
near the lower end of the channber 2 at about 
the level of the upper face of the head 35. Ob 
viously, any airc which may be drawn will extend 
from the plug 8 at the upper end down through 
the chainber 2 to the upper end of the rod 8 
when in its position adjacent to the head 35. 
Thus, an arc is established in the chamber 2. 

This chanbei is a longitudinal chamber extend 
ing practically the full length of the fiber tube 

and its fiber liner . . The chamber is pro 
vided by inserting a core 83 into the cylindrical 
liner i. The core 88 is crescent shaped, as illus 
trated more particularly in FigS. 8 and 9, and at 
intervals, three in the present instance, the main 
expansion chamber 2 communicates through 

When these parts are drawn together by the 
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2,013,427 
slots 89 with the auxiliary longitudinal chamber 
3. The portions of the core between the slots 89 

constitute transverse members 92, 93. Viewed 
in one way, the chamber 2 is provided with a 
slot along one side bridged by the transverse 
members 92, 93. 

It Will be seen that when the arc is estab 
lished within the chamber 2 in the way pointed 
Out, the same will be crowded laterally away from 
the base B by the magnetic field produced by the 
current in the loop. The effect upon the arc will 
be to force the same against the transverse mem 
bers 92, 93 and thus break it up or divide it into 
Segments, and at the same time burn away some 
of the material of the fibrous members 7, 88 to 
produce gases which will act against the mag 
netic field and greatly increase the turbulence 
within the chamber 2 to the end that the arc 
may be the more readily extinguished. The 
action of the magnetic field will also crowd por 
tions of the arc into the auxiliary chamber or 
Slot 3 and this will tend to reduce the cross 
Sectional area of the arc and while thus attenu 
atting it cause the fibrous material of the walls 
of the auxiliary chamber also to be broken down 
With the resulting production of large quantities 
of gas which will still further contribute to the 
extinction of the arc. 
The walls of the chamber 2, formed in part 

by the core 88 and in part by the liner 7, re 
strict the arc formed therein to a definite cross 
Sectional area, and as the arc is diverted from its 
normal path by the magnetic field its passage 
into the slot 3 results in further reduction of 
its cross-sectional area. The means for thus 
restricting such area is present in the Walls of 
the slot. 
During the continuance of the arc, gases will be 

generated and forced down through the tube 86 
into the interior of the tube 34. From the latter 
they will pass out through openings 94 in the 
walls of the tube 34 to atmosphere. Obviously 
these openings may be variously positioned and 
any desired number may be employed. In order 
to prevent flame from passing from the interior 
of the tube 34 into the adjacent atmosphere the 
interior of the tube is preferably lined with a 
screen 95 of fine mesh. Any gases which escape 
must pass through this screen. 
The rod 8 need not be of great weight as 

its action in drawing the arc is not dependent 
particularly upon gravity but rather upon the 
downward expulsive force within the chamber 
2 resulting from the formation of gases due to 

the decomposition of the fibrous material of the 
walls of the chamber by the arc. This rod, of 
course, might be differently shaped but it is pref 
erably made tubular in order to increase its 
strength without greatly increasing its weight. 
The resistance of the rod 8 against transverse 

forces comes into play when, subject to excess 
flow of current through the loop prior to melting 
of the fusible strip F, there is present the strong 
magnetic field which applies pressure outward 
from the base. Although this condition persists 
for only a very brief period, this pressure is ap 
plied to the rod 8 and if the same did not have 
sufficient lateral strength it Would be pressed 
against the transverse bars 92, 93 and distorted 
and thus rendered unreliable if not wholly inop 
erative for the purposes intended. The ends of 
the rod 8 may be secured to the fusible strip 
F by flattening the same out upon the strip in 
the manner shown, particularly in FigS. 4 and 7, 
and then soldering the two parts together or in 
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any other way as desired. Similarly the lower 
end of the tube is flattened out upon the in 
Serted end of the tape 84 and these parts may 
be soldered together also if desired. 

Obviously, in carrying out my invention differ 
ent Ways of establishing the arc may be em 
ployed. The important thing is not how the arc 
is formed but rather what is done with it after 
it is formed. The essential thing is the crowd 
ing of the arc from a containing space in which 
it is established, by whatever means, into a more 
restricted Space. Consequently various ways of 
establishing the arc in the first place may ba 
employed and these will readily occur to persons 
Skilled in the art and need not be particularly 
disclosed herein. 

Besides these various modifications, the di 
mensions may be changed as desired. For ex 
ample, should it be desirable to increase the out 
Ward force of the magnetic field acting upon the 
pedestal uniting element C, the pedestals may 
be placed closer together. Similarly other di 
mensional changes may be made with corre 
Sponding changes in results. 
In View of the many possible alterations and 

modifications which may be made Without de 
parting from the spirit and scope of the invention 
I do not wish to be limited to the specific matters 
disposed but aim to cover by the terms of the 
appended claims all those changes which rightly 
COne Within the purview of the invention. 
I claim: 
1. An alternating current circuit interrupter 

comprising means for establishing an arc, means 
for restricting the arc when in its normal path 
to a definite cross sectional area, means for di 
Verting the arc as a whole from its normal path 
laterally in a given direction, and means for still 
further restricting the cross Sectional area of 
the arc when So diverted. 

2. An alternating current circuit interrupter 
comprising means for establishing an arc, means 
for restricting the arc when in its normal path 
to a definite croSS Sectional area, means depend 
ent upon the magnitude of arc current to divert 
the arc as a whole from its normal path laterally 
in a given direction, and means for Still further 
restricting the cross sectional area of the arc when 
So diverted. 

3. An alternating current circuit interrupter 
of the expulsive type comprising a main expulsion 
chamber, means for establishing an arc in said 
main chamber, said chamber operating to con 
fine the arc to a definite cross Sectional area, an 
auxiliary expulsion chamber for receiving the 
arc, said auxiliary chamber being of Smaller CrOSS 
sectional area, than said main chamber, and 
means for diverting the arc as a whole from its 
position in said main chamber laterally into Said 
auxiliary chamber to reduce the cross sectional 
area of the arc. 

4. An alternating current circuit interrupter 
of the expulsive type comprising a main expulsion 
chamber, means for establishing an arc in Said 
main chamber, said chamber operating to con 
fine the arc to a definite cross Sectional area, an 
auxiliary expulsion chamber for receiving the 
arc, said auxiliary chamber being of Smaller Cross 
sectional area than said main chamber, and 
means dependent upon the magnitude of arc 
current to divert the arc as a whole from its po 
sition in said main chamber laterally into Said 
auxiliary chamber to reduce the cross Sectional 
area of the arc. - - - - 

5. An alternating current circuit interrupter 
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6 
comprising a main arc chamber, an auxiliary arc 
chamber of less cross Sectional area than Said 
main chamber comimunicating with the latter, 
means for establishing an arc in Said nain Charl 
be', and means for diverting the arc as a Whole 
from its position in said main chamber laterally 
into said auxiliary chamber to reduce the CrOSS 
sectional area of the arc. 

6. An alterinating current circuit interrupter 
COIngrising a nain arc chaniber, ain at Xiliai?y arC 
chamber of less cross sectional area than Said 
main chamber connunicating with the latter, 
leans for establi g an arc in Said main chain)- 

ber, and nea is depeiidarit upon the Chagnitu:de of 
arc current to divert the arc as a whole froril its 
position in said main chamber laterally into Said 
auxiliary chamber to reduce the cross Sectional 
area of the arc. 

7. An alternating current circuit interru:iter 
comprising a longitudinal main arc chambei, a 
longitudinal auxiliary arc chamber of leSS COSS 
sectional area, than said main chamber communi" 
cating with the latter, means for establishing an 
arc in said main chamber, and nea.S for divert 
ing the arc as a whole from its position in Sai 
main chamber laterally into said auxiliary chail 
ber to reduce the ci'oss sectional area of the arc. 

8. An alternating current circuit interrupter 
comprising a longitudinal main arc chamber, a 
longitudinal auxiliary arc chamber of leSS CrOSS 
sectional area than said main chanbar connatini 
cating with the latter, means for establishing an 
arc in said main chainber, and means dependent 
upon the magnitude of arc current to divert the 
arc as a whole from its position in Said mail. 
chamber laterally into said auxiliary chamber to 
reduce the cross sectional area, of the arc. 

9. An alternating current circuit interrupter 
comprising a longitudinal inai: arc changer', a. 
longitudinal slot opening into said main chanbei 
and constituting an auxiliary arc chainber, neains 
for establishing an arc in said main chamber, and 
means for diverting the arc as a Whole from its 
position in said main chamber laterally into Said 
auxiliary chamber to reduce the croSS Sectional 
area af the arc. 

10. An alternating current circuit interrupter 
comprising a longitudinal main arc Chamber, a 
longitudinal slot opening into said main chamber 
and constituting an auxiliary arc chamber, means 
for establishing an arc in said inain charnber, and 
(leanS depeident upon he magnitude of arc cur 
rent to divert the arc as a whole from its position 
in said raain chamber laterally into Said auxiliary 
chamber to reduce the croSS Sectional area of the 
aC. 

li. An alternating current circuit interrupter 
COil prising a nain arc chaimber, an auxiliary arc 
chanaber of IeSS CrOSS Sectional area than said 
main chamber communicating with the latter, 
Said auxiliary chamber being composed of mate. 
rial readily converted to the gaseous state by con 
tact With an arc, Ileans for establishing an arc 
in Said main chamber, and means for diverting the 
arc as a Whole from its position in said Iaain 
chamber laterally into Said auxiliary chamber, 
said diverting being opposed by a force tending 
to nove the arc Out of Said auxiliary chamber re 
Sulting from the formation of gases produced by 
the action of the arc upon the material of Said 
al::iliary chaber. 

12. An alternating current circuit interrupter 
of the expulsive type comprising a main arc cham 
ber, an auxiliary arc chamber of less cross sec 
tional area than Said main chamber communicat 
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ing with the latter, Said auxiliary chamber being 
composed of material readily converted to the 
gaseous state by contact with an arc, neans for 
establishing an arc in Said main chanber, ald 
means for diverting the arc as a whole from it.8 
position in said main chainber laterally into Said 
auxiliary chamber, said diverting being opposed 
by a force tending to move the arc out of Said 
auxiliary charnber resulting from the for:lation of 
gases produced by the action of the arc upon the 
material of said auxiliary chanaber. 

23. An alternating current circuit inte 
of the expulsive type comprising a longi 
inain arc channber, a longitudinal auxiliary arc 
chamber of less cross Sectional area than said nail). 
chanbei cominlinicating with the latter, Said 
auxiliary chanber being composed of iliaterial 
readily converted to the gaseous for in by contact 
with an arc, neans for establishing an airc in Said 
main chainber, and means dependent upon the 
agnitude of are current to divert the a.C. aS a 

Whole fron its position in said main chainber 
alterally into Said auxiliary chamber to reduce 

being opposed by a foice tending to nove the arc 
Out of said auxiliary chamber resulting from the 
for Eation of gases pi'oduced by the action of the 
aic upon the materiai of Said auxiliary chamber. 

4. An alternating current circuit interrupter 
cornprising a base, spaced pedestals extending 
outward fro: Said base, Said pedestals having 
electrical conducting portions extending to the 
Outer ends thereof, a circuit closing element con 
necting said conducting portions at the outer 
ends of said pedestals, said outwardly extending 
conducting portions and intervening circuit clos 
ing eleinent forming a loop which when energized 
by current theirethrough Will produce an intellse 
magnetic field applying a force outward from said 
base between said pedestals, said circuit closing 
element comprising a main arc chamber, an aux 
iliary arc chamber of less cross Sectional area. 
than Said main chanber and communicating with 
the latter, said auxiliary chamber lying outward 
ly of Said main chamber fron said base, and 
means for establishing an arc in Said main cham 
ber, whereupon the arc thus established will be 
driven by said magnetic field from its position in 
Said main chanbei into Said auxiliary chamber to 
reduce the cross Sectional area of the arc. 

15. An alternating current circuit interrupter 
comprising a base, Spaced pedestals extending 
OutWard fron Said base, electrical conducting por 
tions extending to the outer ends thereof, a cir 
cuit closing element connecting said conducting 
portions at the Outer ends of said pedestals, said 
outwardly extending conducting portions and in 
tervening circuit closing element forming a loop 
Which When energized by current therethrough 
Will produce an intense magnetic field applying a 
force OutWard from said base between said pedes 
tals, Said circuit closing element comprising a 
longitudinal main arc chamber, a longitudinal 
auxiliary arc chamber of less cross sectional area, 
than Said main chamber and communicating with 
the latter, Said auxiliary chamber lying outward 
ly of Said inain chamber from said base, and 
means for establishing an arc in said main cham 
ber, whereupon the arc thus established will be 
driven by Said magnetic field from its position in 
Said main chamber into said auxiliary chamber 
to reduce the cross Sectional area of the arc. 

16. An alternating current circuit interrupter 
Comprising a conducting loop adapted to provide 
a magnetic field acting outwardly from the center 

O 

5 

60 

5 

  



O 

5 

20 

25 

30 

2,013,427 
of the loop, said loop including a circuit interrupt 
ing element, said element comprising a main arc 
chamber, an auxiliary arc chamber located out 
Wardly of and communicating with Said main 
chamber, and means for establishing an arc in 
Said main chamber, which arc will be subject to 
said magnetic field and be crowded thereby into 
said auxiliary chamber to assist in the disruption 
of the circuit. 

17. An alternating current circuit interrupter 
comprising a conducting loop adapted to provide 
a magnetic field acting outwardly upon the loop, 
said loop including a circuit interrupting element, 
Said element having a main arcing chamber, a 
fusible element at the upper end of said chanber, 
a longitudinal metal conducting member Secured 
at its upper end to Said fusible elenant and de 
pending in Said chamber, a flexible conductor ex 
tending from the lower end of Said member, an 
auxiliary arcing chanber located OutWardly of 
Said main chamber So that the ragnetic field 
tends to divert the arc from the main chamber to 
said auxiliary chamber, and transverse Sustaining 
members in Said interrupting element for engag 
ing said longitudinal conducting member to pre 
vent the diversion of Said conducting mernbö: 
into Said auxiliary chamber under the action of 
the magnetic field, Whereby the formation of the 
arc in said main chamber initially is assured. 

18. An alternating current circuit interrupter 
comprising a conducting loop adapted to provide 
a magnetic field acting Outwardly upon the loop, 
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Said loop including a circuit interrupting element, 
Said element having a main arcing chamber, a 
fusible element at the upper end of Said chamber, 
a tubular conducting rod Secured at its upper end 
to said fusible eleinent and depending in Said 
chamber and adapted to drop into a well beneath 
said chamber when freed by the rupture of Said 
fusible element, a flexible conductor Within Said 
Well for completing the circuit to Said rod, an aux 
iliary arcing chamber located outwardly of Said 
nain channel. So that the Eagnetic field tends to 

divert the arc from the main chamber to Said aux 
iliary chancer, and transverse Sustaining men 
bers adjacent to Said rod and Operative to engage 
the Sane when forced out Wardly by Said magnetic 
field whereby the formation of the arc in Said 
main chamber initially is assured. 

19. An alternating curent circuit interrupter 
comprising a conducting loop adapted to provide 
a magnetic field acting OutWardly upon the loop, 
Said loop including a circuit interrupting element, 
Said eleinent having an arcing chamber, means 
for drawing an arc in Said chamber, and trans 
verse menibers of deionizing material in said 
chamber in position to engage the arc at a plu 
rality of points in its length when deflected by Said 
nagElstic field resulting in increased distortion of 
the arc and increased turbulence of disrupting 
gases With corresponding improvement in ruptur 
ing capacity. 

JAMES H. STARR. 
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