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My invention relates to circuit breakers, par 
ticularly circuit breakers of the oil-blast type, 
and is directed to improvements in means for 
providing blasts of dielectric liquid and for re 
lating Such blasts to an arc for efficient extinction 
of the arc. 
In circuit interrupters of the type involved 
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here, one arc in a circuit is employed to gasify 
a liquid dielectric, thereby to generate a blast 
for extinguishing one or more other arcs in the 

- circuit. In some circuit breakers the gas so gen 
erated is applied as a blast directly to the arc 
to be extinguished. In the present invention it 
is contemplated that the blast applied directly 
to the arc to be extinguished will be substantially 
completely liquid, and that the gas provided by 
vaporization of the liquid will have the function 
of actuating the extinguishing blast of liquid. 

If a relatively cool fluid of high dielectric 
Strength is forced through an arc to extract en 
ergy therefrom at a greater rate than energy is 
supplied by the arc, the arc space will become 
Cooler. It has been determined experimentally 
that if the temperature of the arc space is 
brought below that necessary to maintain con 
duction or below the ionization point and the 
waste products are removed, the arc will be ex 
tinguished and prevented from re-establishing. 
The general object of the present invention is 
to employ a blast of a high dielectric liquid for 
efficient cooling of an arc and spaces associated 
therewith, the purpose being to provide such 
rapid transfer of heat from the arc and removal 
of waste and ionized products from the vicinity 
of the arc, that within a desirable time interval 
the temperature of the arc will drop below the 
level necessary to sustain the arc. 
. A further object of my invention is to provide 
for subjecting successive charges of liquid to the 
action of the generating arc, thereby causing 
the oil blast to be delivered in a series of high 
pressure spurts. The oil blast is characterized 
by sharp pulsations that account to an impor 
tant extent for the exceptional results achieved 
with a given amount of gas generated. It is my 
purpose to provide such a multiplicity of blast 
impulses as to favor the occurrence of one or 
more impulses near or simultaneously with cur 
rent zero in the arc to be quenched. W 
In my device, I contemplate the employment 

of a series of blast passages to direct the blast 
impulses into various points in the path of the 
arc to be quenched. It is an important object 
of my invention to provide such communication. 
between two or more Successive paSSages that the 

(Cl. 200-150) 
following results will ensue: pressure equalization 
between the passages preventing escape of oil 
from the path of advance of the leading end of 
the generating arc; pressure developrent in a 
passage prior to the direct action of the gener 
ating arc through that passage; delivery through 
a passage after the initial blast impulse there 
through of one or more subsequent blast impulses 
originating in subsequently effective passages. 

In the preferred form of my invention, I pro 
pose to provide successive groups of passages 
inter-related for pressure equalization as indi 
cated, whereby the series of phenomena, resulting 
from such inter-relation of passages may be re 
peated during opening operation of the circuit 
breaker. 
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In my invention, I employ a hollow arc-quench 
ing member of suitable insulating, and preferably 
organic, material to provide the voids, such as 
pockets, slots and passages, required to produce 
the desired blast effects, and one of my objects 
is to achieve those effects by applying certain. 
principles to the configuration and disposition of 
those voids in relation to the arcs involved as 
will be illustrated by my ensuing disclosure. For 
example, I have discovered that the minimum 
cross-sectional dimension of a space into which 
a loop of an arc may be forced is approximately 
one-half inch, and the design of my arc-quench 
ing member takes into consideration this fact. 

In the circuit-breaking operation of the pre 
ferred embodiment of my invention, I have the 
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object of causing the arc-quenching member to. 
move out of the field of electrical stress between 

... the contacts that remain connected with the cir 
cuit, leaving that field occupied almost entirely 
by dielectric liquid. By such arrangement, I ac 
complish the further object of avoiding mechani 
cal members interconnecting said contacts that 
would offer paths of reduced electrical resistance 
therebetween. If the arc-quenching member were 
to remain between high voltage poles, it would 
probably flash over after a number of interrup 
tions as a carbon path would build up on this 
member. A further object here is to cause the 
arc-quenching member to move through the di 
electric liquid to discourage the accumulation of 
deposits of relatively low resistance on the ex 
terior and interior surfaces of the member. 
An advantage of moving the arc-quenching 

member, instead of the contacts permanently in 
the circuit, is that the arc-quenching member 
is relatively light and therefore may be moved 
with relatively light and simple mechanism. The 
difference in the cost of construction is substan 

35 

40 

50 



? 2,156450 
tial, but more important is the fact Eagt; the 
arrangement permits extremely rapid operation 
of the circuit breaker. 
Another object of my invention is to provide 

5 a simple laminated arc-quenching member con 
structed of flat plates, thereby avoiding certain 
problems associated with cylindrica construce 
tion, including the tendency on the part of cyline 
drical walls of oil-blast Imembers to Warp out of 

10 shape. . . 
While the principles of my invention may be 

embodied in oil-blast circuit breakers of various 
types and ratings, they are particularly Appia 
cable to two-break circuit breakers of approxi 

5 mately 66 kv. rating or lower, and to illustrete 
these principles, i - shall direct sy specific dis 
cloSure to such a circuit-breaker, 
The above and other objects and advantages 

of my invention will be apparent in sy dietailed 
20 description to follow, taken with the accompany 

ing drawings, in which: 
Fig. i is a view partly in section of a tank 

type circuit breaker incorporating any invention, 
the circuit breaker being in circuit-loreaking post 

25 tion; - 
Fig. 2 is a vertical medial section of the arc 

quenching member with the contacts somewhat 
Separated; 

Fig. 3 is a similar view with the contacts only 
80 slightly separated; 

Fig. 4 is a fragment of a similar view showing 
aa pair of contacts in completely closed position; 

Fig. 5 is a vertical transverse section on a 
Somewhat reduced scale taken as indicated by 

85 the line 5-5 of Fig. 2, one of the contacts being broken away to show the construction of the oil 
blast member; t 

Fig. 6 is asimilar view taken along the line 3-6 
of Fig. 2; w 

40 Fig. 7 is a similar view taken as indicated by 
the line 7-7 of Fig. 2; 

Fig. 8 is a similar view taken along the line 8-8 
of Fig. 2; 

Figs. 9 to 14 are bottom plan views on a reduced 
45 scale of various plates employed to assemble the 

arc-quenching member; 
Fig. 15 is a longitudinal vertical section of a 

modified form of my arc quencher; 
Figs. 16 to 18 are plan views on reduced scale 

50 of plates employed in the construction shown in 
Fig. 15; V - 

Fig. 19 is a longitudinal vertical section of 
another modification of my arc quencher; 

Fig. 20 is a horizontal section on a somewhat reduced scale taken along the line 20-20 of Fig. 
19; and . . . 

Figs. 21 to 23 are plan views on reduced scale 
of plates employed in the construction shown in 
Fig. 19. 

0 in Fig. 1 showing one type of circuit breaker. 
that may be employed to practice the invention, 
the usual tank, generally designated by the nu- : 
meral 20, is filled with a suitable oil or other 

65 dielectric liquid to a level indicated by the nu 
meral 2?. The tank shown is rectangular in 
configuration, comprising an outer casing 22 and 
an inner liner 23. The cover 24 of the tank 
has an inner angular flange 25 adapted to retain 

to a suitable packing member 26.that is normally 
compressed between the cover and the upper 
edge of the casing 22. By means such as suit 
able ears 27 integral with the cover, angle clips 
28 mounted on the casing 22, and coacting bolts 

75 29, the cover may be removably secured to the 

casing. A vent (not shown) ray be added to 
the cover in the customary manner if desired. 
A pair of insulating bushings 30 and 39 of 2, 

COnventional type is shown mounted om the coveR 
26, each bushing extending downward through an 
aperture 32 in the cover. In the particular con 
struction indicated, a supporting oushing 33 ena 
braces each of the insulating oushings 36 and 38 
2nd retains a packing sleeve 3 against the pe 
riphery of the insulating to Eshing. An overhange 
ing flange 35 at the botton of each supporting 
bushing 33 rests upon a packing ring 36, whica 
ring in turn rests upon a metal ring 3 around 
the cover aperture 32, 
The insulating bushings 32 and 30 are shown 

in simplified for a to be tubular in construction, 
encasing respectively stationary contacts 38 and 
39 in the form of rods of conducting materia 
extending into the tank below the lower ends 
of the insulating bushings. Each of the two con 
tacts 38 and 39 has an annular spacer 40 and is 
threaded into a metallic cap 46a at the top of 
the corresponding insulating bushing, each cap 
being connected to a wire 4 of the circuit con 
trolled by my device. Preferably, the contacts 
38 and 39 are constructed of some arc-resistant 
materiai, such as silver-tuingsten or copper-tung 
Sten alloys. . 
An arc-quenching member generally designated 

by the numeral 42 of insulating, and preferably 
Organic, material is adapted for movement with 
respect to the stationary contacts 38 and 39, but 
it is to be understood that the operativeness of 
the arc quencher does not depend upon move 
ment on its part and the principles of my inven 
tion may well be applied to constructions in 
which the arc quencher is stationary. . . 
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The arc-quenching member 42 is preferably 
constructed by assembling a series of plates, each 
of which will be described later, the assembled 
plates being held together by a pair of bolts 43, 
one of the bolts being on each side of the arc 
quenching member. The bolts are secured re 
spectively to angle clips 44, the clips being in turn 
Secured as by rivets 45 to opposite sides of a ver 

40 

45 
tical bar 46. The bar 46 is mounted as by screws 
47 to a guide shank 48 of Square or rectangular 
cross-sectional configuration, the shank being 
slidably embraced by a complementary guide 
sleeve 49 mounted in the tank cover 24. By virtue 
of this construction, the arc-quenching member 
42 is guided along a vertical linear path and pre 
vented from rotation during its movement. 

In the simplified construction shown, vertical 
movements of the arc quencher 42 are controlled 
by a rocker arm 50, the rocker arm having a 
Suitable slot 5 in engagement with a pin 52 as 
sociated with the guide shank 48. A shaft 53, to 
which the rocker arm 50 is keyed, extends through 
the wall of the casing 22, being suitably journalled 
therein, and carries on the exterior of the tank 
a second rocker arm 54. This second rocker arm 

50. 
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is operatively connected to an actuating mecha 
nism (not shown) through the medium of a suit 
able connecting rod 55. 

Preferably, I provide a plate 23a on the interior 
of the tank liner 23, opposite the path of move 
ment of the arc-quenching member 42, the plate 
being of suitable insulating and heat-resistant 
material to protect the liner. 
The principle upon which the arc-quenchin 

member 42 is constructed and the functions of 
Such construction may best be understood by 
referring at the outset to Fig. 10 and stating that 
I contemplate providing in vertical sequence a 
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2,156,450 
series of horizontally disposed voids, each void 
including a gas-generating chamber 56 and a 
blast passage generally designated by the numeral 
5 leading from that chamber to an arc-space 58. 
The purpose of each chamber 56 is to cooperate 
with one of the arcs formed in the opening opera 
tion of the circuit breaker to generate gas by 
vaporization of the entrapped oil, and the purpose 
of each blast passage is to direct the stream of 
liquid oil driven by the gas into a second arc 
formed in the arc-space 58. 
In the preferred form of my invention shown, a 

somewhat narrow pocket 59 is formed in the side 
wall of the generating chamber 56 opposite from 
the passage 57 and is disposed in the direction of 
the tendency of the generating arc to loop out 
ward from the second arc. Preferably, the blast 
passage is not of uniform cross-section, but com 
prises, first, a relatively wide passage 60 leading 
from the generating chamber 56, then, an ex 
panded portion 6, this expanded portion being 
followed by a restricted passage 62, which may be 
referred to as the throttle of the blast passage. 
It is apparent that this restriction of the blast 
passage favors a high velocity of the blast dis 
charge into the arc-space 58, and further favors 
prolongation of the time interval in which the 

The arc-space 58 communicates 
with an exhaust passage 63 leading to the exterior 
of the arc-quenching member. 
Various çonstructions may be employed to pro 

vide the required series of voids including gen 
erating chambers and blast passages. A feature 
of my invention in the preferred form is the em 
ployment of a laminated construction for the 
arc-quenching member 42, the member being 
assembled from a plurality of plates variously 
shaped as indicated, for example, by Figs. 9 to 14 
inclusive. While my invention will operate with 
complete satisfaction if the plates are made of 
such non-absorbent, inorganic materiais as glass 
and porcelain, I prefer to employ some organic 
fibrous material well known for Such use. 
The uppermost plate 65 in the assemblage as 

shown în bottom plan in Fig. 9, has two beveled 
apertures 66 and 67 to receive respectively sta 
tionary contact rods 38 and 39. For the purpose 
of unifying the assemblage, a plurality of down 
wardly projecting pins 68 of insulating material 
may be mounted on the bottom of the plate 65 
to project downward through complementary 
openings 68a in the remaining plates, the pins 
being provided with suitable nuts 69 at the bottom 
of the assemblage. Beneath this uppermost plate 
65, relatively thin plates forming walls or parti 
tions alternate with relatively thick plates that 
are shaped to provide the required series of gen 
erating chambers and blast passages. Thus, in 
the drawings thin plates 70, 70a, Ob, 7 Oc, 70d and 
Toe alternate with thick plates Ta, b, c, d, 
Tie, and Tif, each thin plate providing a hori 
zontal wall above a generating chamber 56 and its 
associated blast passage 57. 

Each of the thin plates 70 is provided with a 
contact-receiving opening 72 above a generating 
chamber 56, the opening being preferably dis 
placed from the center of the generating chamber 
toward the wall opposite from the blast passage 

75 

57, so that the forces generated in the chamber 
tend to be directed toward Such passage, and so 
that the generating arc itself offers minimum 
interference with the escape of gas from the 
generating chamber. It may be noted that when 
the contact rod 38 extends downward through 
the arc-quenching member 42, it fits into open 
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3 
ings 72 with sufficient closeness to effectively 
isolate the generating chambers from each other, 
and that as the arc-quenching, member is with 
drawn from the contact 38, the openings 72 and 
the generating chambers 56 are successively un 
covered to form a continuous space for the 
generating arc. 

Each of the thin plates 70 also has a second 
contact-receiving opening 73 complementary to 
the second contact rod 39. It is contemplated 
here that when the circuit breaker is closed, the 
contact 39 will fit with sufficiently close clear 
ance into the openings 73 to effectively seal or 
blast passages 57 from each other, and that in 
the opening Operation of the circuit breaker, the 
arc-spaces 58 and the holes 3 will be uncovered 
successively to form a continuous space for the 
arc associated with the contact 39. It is further 
contemplated that the dimensions of the arc 
Spaces 58 with respect to the diameter of the con 
tact 39 will be such that within the extremely . 
Short time intervals of operating time, the con 
tact will in effect close off the blast passages 57 
in the manner of a valve. Since the passages 
57, together with the generating chambers 56, 
constitute in effect blind passages, it is apparent 
that fluids therein are trapped until released by 
withdrawal of the contacts 38 and 39. . 
Thin plates 70, 70b, and Old have very narrow 

and relatively short slots 74 extending outward 
from the contact-receiving openings 73, as 
shown in plan in Fig. 11, and the alternate thin 
plates 700, 70c, and 70e have similar but longer 
slots 75, as shown in plan in Fig. 12. 
A feature of my invention, as heretofore men 
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35 
tioned, is the inter-relation of voids of adjacent 
levels to provide for the transmission of pres 
sure from one level to another. By preference, 
Such provision for pressure equalization will be 
made only between certain levels so that the 
plurality of levels as a whole will be divided into 
groups of inter-related passages. In this man 
ner I provide for repeating, during the opening 
operation of the circuit breaker, whatever useful 
phenomena are incidental to pressure equaliza 
tion between adjacent levels. In the preferred 
form of my invention set forth in the drawings, 
I inter-relate the levels by pairs and provide 
three of such inter-related groups. Thus, the 
plates 70b and 70d, being of the configuration 
shown in Fig. 11, provide continuous partitions 
between the contact-receiving openings 72 and 73 
tO isolate the generating chambers and blast pas 
Sages on either side of those plates to an effective 
extent; but, the plates 70a, 7 Oc, and 70e that 
Separate levels within, a group are provided with 
equalizing openings 77, as shown in plan in Fig. 
12. Preferably in each of these plates there is 
a relatively narrow slot 78 extending from the 
preSSure-equalizing opening 77 to the contact 
receiving opening 72, and a second relatively 
narrow slot 9 extending a short distance from 
the pressure-equalizing opening toward the other 
end of the plate, as indicated in Fig. 12. 

Immediately below the plate 7 if is , a rela 
tively thick plate 80, as shown in plan in Fig. 13, 
the plate having apertures 8 and 82 to receive 
respectively lower contacts 83 and 84. that are 
complementary to the upper stationary contacts 
38 and 39. The plate 80 has a short, narrow slot 
T4a, corresponding to slots 74 of the plates 70, 
7 Ob and 70d. Immediately below the plate 80 is 
a thinner plate 85 (Fig. 14) having relatively 
large openings 86 registering with the openings 
of the plate 80 and having ears 80a to receive 

70 
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bolts 43. Bushings 3 loosely surrounding the 
contacts 83 and 86 are fixedly Gaounted in these 
openings 86. 
Each of the contacts 83 and 88 has a lower in 

5 tegral flange 88 that seats agaist the corre 
Sponding bushing 8 when the contact itself eK 
tends to the level represented by the upper face 
of the plate 80, as shown in Figs. 2 and 3. Each 
of the two contacts 83 and 84 has a guide stem. 89 

10 that extends downward into sliding engagement 
With a guide aperture 90 in a closed contact 
housing 9 mounted on the cottom of the arc 
quenching member 42 (Fig. 1). A suitable 
spring 92 acting between the housing 90 and the 

5 flange 88 serves to urge the contact continuously 
upward, and a shoulder 93 on the contact stem. 89 
is dimensioned to engage the housing 9 to limit 
the downward movement of the contact. 
two contacts are interconnected by a conducting 

20 member 94 to close the circuit between the two 
n pairs of contacts. 

When the circuit breaker is in its normal, i.e., 
closed circuit position, the stationary contacts de 
press the corresponding lower contacts as indi 

25 cated in Fig. 4. By virtue of this yielding ar 
rangement for the lower contacts, proper engage 
ment between the contacts is insured and the 
shock of ciosing the contacts is cushioned. The 
fact that the contact housing 96 constitutes a 

3G closed receptacle prevents the escape of fluids 
down Ward past the lower contacts 33 and 84. 

If a relatively low current arc is submerged 
in a dielectric fluid, the gas generated by vapori 
Zation of the fluid forms a large bubble that iso 

, lates the arc from the liquid and tends to reduce 
the rate of gas generation, in which case the 
amount of gas generated may be too low to pro 
Vide Sufficient energy to extinguish an arc. : Ona 
the other hand, a submerged arc energized by 

40 relatively high current tends to wander energeti 
cally about the surrounding liquid with the result 
that the quantity of gas generated is vastly in 
excess of the energy required to extinguish the 
arc. For satisfactory circuit interruption through 

45 a range of currents, it is required, therefore, that 
the arc-quenching structure provide a relatively 
large amount of blast energy per ampere for small 
currents, but a substantially smaller ratio for 
large currents. An arc quencher designed solely 

50 with considerations for the requirements of in 
terrupting large currents probably would not de 
velop sufficient energy to extinguish a low cur 
rent arc; and an arc quencher designed solely to 
meet the requirements of low current operation 
would probably develop, a disastrous amount of 
gas pressure when extinguishing a high current 
arc. Since it is my object to reak the circuit 
towards the end of a half cycle near a current 2erC 
when the energy of the circuit is most apt to be 

6 at a minimum, the problem of large current oper 
ation is to avoid such violent blast action as would 
break the current in the middle of a half cycle 
when the energy of the circuit may be disastrously 

es high. na - 
A feature of an arc quencher constructed in 

accordance with my design is that while it favors 
generation of a relatively agrge quantity of gas 
with a low current arc by preventing the forma 

70, tion of large bubbles, by insuring in a positive 
manner intimate association of the arc with the 
liquid, by trapping the liquid to be gasified, and 
by providing for subjecting successive charges of 
liquid to the arc; it also controls the gas-gener 

75 ating activities of high current arcs by confining 

le, 

such arcs to a limited Zone of action and by limit 
ing the quantity of oil exposed to the arc. 
When the contacts first begin to separate, as 

indicated by the positions of the contacts shown 
in Fig. 2, the oil in the lowermost level of voids is 5 
immediately acted upon by the generating arc. 
Even When the contact 39 is raised, as shown in 
Fig. 2, clear of the lowermost level of voids the 
formation of the generating arc is so rapid, the 
inertia of the oil body so great relatively, and the 10 
lowermost throttle passage 62 has such a retard 
ing action, that the oil cannot escape the arc 
in the extremely short time interval involved in 
breaking a circuit. 

Rapidity of gas generation is enhanced by the 5 
fact that the generating arc is magnetically moved 
outward into the lowermost oil pocket 59 and by 
the fact that the arc and the surrounding liquid 
are confined to spaces of restricted cross-sectional 
dimensions. 20 
A further factor in determining the rate of gas 

generation is that the surfaces of oil-soaked, 
organic material bounding the generating cham 
bers 56 and bounding the blast passages 5 within 

- the range of the generating arc are relatively ex- 25 
tensive. It will be noted that the narrowness of 
the pocket 59 and the width of the passage 60 
adjacent the generating chamber both favor the 
intimate exposure of surfaces to the arc. 
The continuity of blasting forces to insure fav- 30 

Orable conditions for arc extinction at a Succes 
sion of current zeros is insured, primarily by the 
fact that isolated oil bodies in the successive levels 
are Successively released to the gas-generating 
action of the arc as the contact 38 withdraws to 35 
successive levels. In this connection an impor 
tant function of the equalizing openings may 
be pointed out. When the contacts are in the 
positions indicated by Fig. 3, the pressure from 
below exerted upward around the contact 38tends 40 
to move the oil body in the next level away from 
that contact. This tendency is neutralized, how 
ever, by the fact that pressure from the lowermost 
level is also transmitted through the lowermost 
pressure-equalizing opening 77 to the second level, 45 
so that pressure on the oil in the second level im 
mediately around the contact 38 is effectively 
equalized. 

Further factors favoring continuous blast forces 
are that each blast passage provides an adequate 50 
Volume of oil for Sustained flow against the arc 
to be extinguished. The fact that each blast 
passage is throttled or restricted at 62 is of im 
portance here as prolonging the release of this 

. Oil to the desired extent. 55 
An important function of the equalizing open 

ings should be noted. When the contact 38 
rises to the uppermost level of a group of levels, 
the blast forces generated in that uppermost level 
will be transmitted through the associated pres- 80 
sure-equalizing means to lower levels of the group 
and cause blast forces to be exerted through those 
levels. As a result, there will be effective blast 
forces exerted through a lower level subsequent 
to the initial blast through that level originating 85 
in its own generating chamber. Thus, when the 
contacts are in the positions shown in Fig. 3, an 
initial impulse originating in the lowermost gen 
erating chamber will be directed outward through 

... the lowermost throttle passage 62, and when the 70 
contacts separate to the extent shown in Fig. 2, 
a subsequent impulse through the lower throttle 
passage 62 will be transmitted from the gener 
ating chamber of the second level through the 
lowermost pressure-equalizing opening 77. Also, 75 





8 
by the numeral 96 that is common to all of these 
levels. I prefer to provide this equalizing cham 
ber with a transverse barrier generally designates 
by the numeral 97, the barrier extending down 
Ward from the top of the cha Maber, to a point 
spaced froin the bottom. tiereof. , 
Thin plates 98 have the configuration indi 

cated in Fig. 3, each plate having 2, contact 
receiving opening 93 for the contact 330, 8, pair 

6) of equalizing openings 99 separated by a trans 
Verse Wai SCG to constitute 2, part of the bar 
Erie, 92, a contact-receiving opening 802 for the 
contact 8962, and 8, sict A03 eigtending from the 
opening 92 longitudinally of the plate. Thin 
plates 85 have the configuration indicated by 
Fig. 18. The plates 8 (4 are similar to plates 93 
in having contact-receiving openings 99 and G2 
and in having the equalizing openings 300 sep 
arated by the wall ( ; they differ, however, in 
having longitudinal slots 05 extending from the 
opening 99 to the first equalizing opening 800 and 
differ in having slots 06 substantially longer 
than the corresponding slots 803 of the plates 98. 
Thick plates 07 of the levels through which 

the barrier 97 extends have the configuration 
indicated by Fig. 16, each plate providing an oil 
pocket fo, a blast-generating chamber 6, a 
passage 2 having an expanded portion. A 3, a 
transverse wall 4 across the expanded portion 
of the passage to constitute a portion of the 
barrier 97, a restricted, passage 7, a contact 
???ivin? opening 8, and an exhaust passage 

9. 
A thin plate 20 has the same configuration as 

the plates fo4 previously described, but the trans 
verse wall of is omitted with the result that 
the plate has a single equalizing opening 90 in 
stead of two. Since the pressure equalization 
provided by the chamber 96 extends through all 
the levels of the arc quencher, the arc quencher 
may be considered as comprising a single group 
of interconnected passages as distinguished from 
the plurality of groups of passages in the arc 
quencher first described. 
As the generating arc is extended upward in 

the arc quencher shown in Fig. 15, the barrier 97 
prevents generatedo gas from moving directly 
across the upper levels of the arc quencher. The 
barrier 97 deflects the gas into a circuitous path, 
or it may be said that gas generated at the upper 
levels is trapped in the portion of the equalizing 
chamber generally designated by the numeral 
2 f. By such arrangement II eliminate the pos 

sibility of directing hot gases instead of rela 
tively 'cool liquid into the arc to be extinguished. 

Emphasis is given in the description of the 
first form of my invention to the desirability 
of rapidly filling with liquid the widening gap 
between the contacts forming the arc to be ex 
tinguished. Its will be apparent that by pro 
viding relatively narrow contact members I re 
duce the length of fluid flow necessary to fill this 
widening gap and thereby reduce the time re 
quired for cooling that gap. 
The purpose of including in my disclosure the 

modification shown in Fig. 19 is to illustrate, by 
way of example, how the arc quencher of Fig. 15 
may be modified by omitting the transverse bar 

75 

rier in the equalizing chamber and/or by turn 
ing the relatively narrow contacts into longi 
tudinal alignment with the arc quencher. The 
construction shown in Figs. 19 and 20 is simi 
lar to the construction previously described, cor 
responding numerals being efnployed to desig 
nate corresponding parts. In Fig. 19upper con 

I claim as my invention: 
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tacts 36 b and 39th are stationary While lower 
contacts 33b and 84b are yieldingiy Emounted in 
the arc quencher, the Wo Co?tacts Sing inter 
connected by a conductor 943, 
As in the previously described constructions, 

the arc quencher is constructed greferably by 
assembling a number of flat plates, the assembly 
being held together by auts 69th engaging pins 
68 and being connected to actuaating nechanism 
by means such as previously described, including 
a pair of bolts (3b. The top plate 55th of the as 
sembly is provided with tapered apertures 66b 
and 62 to receive respectively the stationary 

0 

contacts 33b and 39b. At the foottom of the arc . 
quencher is a thick plate 30b and a thin plate 85b 
suitably apertured to conform with the cross 
sectional configurations of the tvyd lover con 
tacts 833b and 84b. 

Between the top plates 65 and the lower plates 
3(b, thin plates alternate with thicle plates to 
provide passages at successive leveis and to pro 
vide an equalizing chamber generally designated 
by the numeral 22, the chamber being common 
to all of these levels. Thin plates 23 have the 
configuration indicated in Fig. 21, each plate hav 
ing a contact-receiving opening 26, an equaliz 
ing opening 25, and a second contact-receiving 
opening 26 for the contact 39 b. Each thin plate 
a 2 is similar to thin plates 823 in having the 
contact-receiving opening 426 and equalizing. 
opening 25, but differs in having a slot 28 ex 
tending from the first contact-receiving Open 
ing to the equalizing opening and in having a 
Second slot 29 extending longitudinally from 
the second contact-receiving opening. 
Thick plates 30 have the configuration indi 
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35 
cated by Fig. 22, each plate providing an oil pock 
et 633, a blast-generating chamber 132, a pas 
sage 33 having an expanded portion 34, and 
a restricted passage 35 that is, continued as ano 
exhaust passage 36. 

This form of the invention 
same manner as the form shown in Fig. 15 with 
the exceptions involved in omitting the transverse 
barrier in the equalizing chamber and in turning 
the contacts. into longitudinal alignment. The 
fact that the contacts 39b and 84b are aligned 

40 

operates in th? . 

45 

with the slots 29 is believed to be an advantage, 
since the slots are conveniently accessible to the 
3.C. 

tions of my invention within the scope of my 
Changes providing other forms and modifica- - 

50 

conception are suggested by the specific examples 
herein set forth. I reserve the right to all such 
variations that properly come within the purview 
of my appended claims. 

1. A circuit breaker having in combination: 3. 
arc-quenching member of insulating material con 
taining a dielectric liquid; means for forming a 
plurality of arcs in said arc-quenching member 
in the circuit to be interrupted; a plurality of 
passages in the arc-quenching member leading 
from the path of one of said arcs to the path of 
another of said arcs whereby pressure of gas 
generated by the first arc will cause blasts of 
liquid to be directed across the path of the second 
arc; and pressure-equalizing openings intermedi 
ate the two arcs interconnecting at least some 
of said passages. V 

2. A circuit breaker having in combination: 
means to form two arcs in a circuit; an arc 
quenching member of insulating material con 
taining a dielectric liquid; a plurality of blind 
passages in said member terminating at their in 
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ner ends in the vicinity of the path of one of 
Said arcs and directed outward across the path 
of the other arc; and pressure-equalizing open 
ings interconnecting said passages. 

3. A circuit breaker having in combination: an 
arc-quenching member of insulating material 
Containing a dielectric liquid; means for forming 
a plurality of arcs in said arc-quenching mem 
ber in the circuit to be interrupted; a plurality 
of passages in the arc-quenching member lead 
ing from the path of one of said arcs to the path 
of another of said arcs whereby pressure of gas 
generated by the first arc will cause blasts of liquid 
to be directed across the path of the second 
arc, Said passages being divided into separate 
groups of passages; and pressure-equalizing 
means interconnecting the passages of each of 
Said groups. 

4. A circuit breaker having in combination: an 
arc-quenching member of insulating material 
containing a dielectric liquid; means for forming 
a plurality of arcs in said arc-quenching mem 
ber in the circuit to be interrupted; a plurality 
of passages in the arc-quenching member lead 
ing from the path of one of said arcs to the path 
of another of said arcs whereby forces generated 
by the first arc drive blasts of liquid across the 
path of the second arc, said passages being di 
vided into separate groups of passages and said 
paSSages being throttled at their discharge ends; 
and pressure-equalizing means interconnecting 
the passages of each of said groups. 

5. A circuit breaker having in combination: 
means to form two arcs having tendencies to 
loop outward away from each other; an arc 
quenching member of insulating material con 
taining dielectric liquid; a plurality of blind pas 
sages in said member terminating at their in 
ner ends in the vicinity of the path of one of said 
arcs and directed outward across the path of the 
other arc; pockets at the inner ends of said 
passages disposed in the path of the looping tend 
(ency of the corresponding arc; and pressure 
equalizing openings interconnecting at least some 
of Said passages. 

6. A circuit breaker having in combination: 
means to form two arcs having tendencies to loop 
outward away from each other; an arc-quenching 
member of insulating material containing dielec 
tric liquid; a plurality of blind passages in said 
member terminating- at their inner ends in the 
vicinity of the path of one of said arcs and di 
rected outward across the path of the second 
arc; pressure-equalizing openings interconnect 
ing some of said passages; a plurality of Spaced 
barriers in the arc-quenching member disposed 
on the looping side of the second arc; and narrow 
slots in said barriers disposed in the path of the 
looping tendency of the second arc and terminat 
ing “short of the end of the arc-quenching mem 
ber. 

7. A circuit breaker having in combination: 
an arc-quenching member immersed in a dielec 
tric liquid; a plurality of gas-generating cham 
bers in said member; contact-receiving openings 
interconnecting said chambers; contact means 
operative through said openings with sufficiently 
close fit to substantially, seal off said chambers 
from each other when the circuit breaker is closed, 
said means being adapted to draw an arc into 
said chambers successively; a plurality of blast 
passages leading from said chambers to the ex 
terior of the arc-quenching member, contact 
receiving openings interconnecting said passages; 
a second contact means operative through Said 
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last openings with sufficiently close fit to substan 
tially seal off said passages from each other in 
the closed position of the circuit breaker, said 
means being adapted to draw an arc across said 
passages, each of said passages being dimensioned 
So as to be substantially closed by said second 
contact means; and pressure-equalizing means 
interconnecting at least Some of said passages in 
termediate the two contact means whereby pres 
sure generated by the arc in the chamber asso 
ciated with one passage will be effective in a sec 
ond passage prior to the generation of pressure 
in the chamber associated with the Second pas 
Sage. . 

8. A circuit breaker having in combination: an 
arc-quenching member containing dielectric liq 
uid; a plurality of gas-generating chambers in 
said member; a plurality of blast passages from 
said chambers to the exterior of said member; 
means to draw an arc across Said paSSages; means 
to draw an arc through said chambers to gen 
erate gas to cause Successive blasts of liquid to 
extinguish the first arc; arc-receiving pockets in 
the wall of said chambers opposite from said 
paSSages; and arc-receiving slots in the walls 
separating said passages. 

9. A circuit breaker having in combination: an 
arc-quenching member containing dielectric liq 
uid; a plurality of gas-generating chambers in 
said member; a plurality of blast passages from 
Said chambers to the exterior of said member; 
means to draw an arc acroSS said passages; means 
to draw an arc through said chambers offset 
from the centers of said chambers to be adjacent 
the walls thereof opposite from said passages 
Whereby forces will be directed toward Said paS 
sages to propel liquid therethrough to extinguish 
the first arc; and pressure-equalizing openings 
interconnecting some of said passages. 

10. A circuit breaker having in combination: 
a stationary set of contacts submerged in a di 
electric liquid; a movable Set Of contacts also 
Submerged in the dielectric liquid and forming 
pairs of contacts with said stationary Set; a mov 
able arc-quenching member in said liquid nor 
mally encompassing said contacts in their closed 
positions; a plurality of pocketS in said member 
in the vicinity of one of said pairs of contacts to 
provide liquid for generation of gas. by an arc 
across said pair of contacts in the opening move 
ment of the circuit breaker; said pockets being 
progressively uncovered in accordance with said 
opening movement; a plurality of passages in said 
member leading from said pockets respectively 
past a second pair of Said contacts to provide 
liquid for liquid blasts driven by said generated 
gas; and means to move both Said arc-quenching 
member and Said second set of contacts to pro 
vide the opening and closing movements of the 
circuit breaker, said means moving the arc 
quenching member entirely clear of the sta 
tionary contacts. 

11. A circuit breaker having in combination: 
a receptacle containing a dielectric liquid; an arc 
quenching member movably mounted for move 
ment in said liquid; a plurality of pockets in said 
member entrapping liquid for progressive genera 
tion of gas by the action of a generating arc; a 
plurality of passages individually communicating 
with said pockets respectively containing liquid 
for the extinction of a second arc; a pair of con 
tacts comprising a contact fixedly mounted in the 
receptacle and a contact mounted. On the arc 
quehching member, said contacts being disposed 
to form a generating arc in Said pocketS Succes 



sively; a second pair of contacts including a State 
tionary contact mounted in the receptacle and a 
contact mounted on the arc-quenching member, 
said contacts keing disgOsed to diaW an arc to 
be extinguished across Said passages Successively; 
and means to move said 8.rc-quelching member 
towards and away from said stationary contactS. 

12. A circuit breaker having in combination: 
a receptacle containing a dielectric liquid; an 
arc-quenching member movably mounted in said 
liquid; a plurality of voids in the arc-quenching 

s 
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member for the generation and direction of arc 
extinguishing blasts, said voids opening to the 
exterior of the arc-quenching member; contact 
receiving openings communicating with said voids 
disposed to accommodate an arc to generate gas 
for blast energy and an arc to be extinguished 
by said blasts; pressure-equalizing openings in 
terconnecting some of said voids; contacts in Said 
openings carried by the arc-quenching member; 
corresponding contacts permanently connected . 
with the circuit to be interrupted and fixedly 
mounted in the receptacle in align:rient with said 
openings; and means to move the arc-quenching 
member towards and away from said fixed con 
tacts to open and close said circuit. 

13. A circuit breaker having in combination: 
an arc-quenching means of insulating material 
immersed in a dielectric liquid; contact means to 
draw a generating arc in said arc-cuenching 
member; contact means to draw an arc to be ex 
tinguished in said arc-quenching member; an 
equalizing chamber in Said arc quencher inter 
mediate said contact means; a plurality of pas 
Sages leading from said first contact inneans to 
the euqalizing chamber; and a plurality of pas 
sages leading from said equalizing chamber past, 
said second contact means. . . 

14. A circuit breaker having in combination: 
an arc-quenching means of insulating material 
immersed in a dielectric liquid; contact means to 
draw a generating arc in said arc-quenching 
member; contact means to draw aB, arc to be ex 
tinguished in said arc-quenching member; an 
equalizing chamber in said arc cuencher inter 
mediate saidi contact means; a plurality of pas 
Sages leading from said first contact means to the 
equalizing chamber; a plurality of passages lead 
ing from said equalizing chamber to said second 

contact means; and a gas-deflecting to3rrier in 
the equalizing chamber. 

15. A circuit breaker having in combination: 
an elongated passage having a CROSS-Sectional 
dimension of not substantially less than one-half 
inch at its entrance and having maximian CroSS 
sectional dimensions substantially under one-half 
incin at its exit; means to draw an arc across the 
entrance of said passage; and means to direct a 
blast of fluid into said passage in a manner to 
force a loop of the arc into the passage. 

16. A circuit breaker having in combination: 
means to generate an arc to be extinguished; 
means providing a passage having an entrancead 
jacent said arc, the entrance of said passage and 
a substantial portion thereof near the entrance 
being not substantially less than one-half inch in 
cross-sectional dimension to accommodate a loop 
of said arc, said passage being restricted to sub 
stantially less than one-half inch in cross-sec 
tional dimension towards the exit thereof to pre 
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vent extension of said arc loop, beyond said exit; ... 
and means providing a fluid blast to drive said 
loop of the arc into Said passage, 

17. A circuit breaker of the fluid blast type 25 
comprising means forming an interrupting arc 
within an arc-extinguishing fluid upban operting of 
the circuit, an insulating exhaust passage extend 
ing transversely from the path of said arc and 
having an entrance portion into Said arc which 
can be looped by a blast of said fluid, said passage 
having a portion restricted as compared with said 
entrance portion toward the exhaust part of said 
passage for imiting the extent of looping of said 
arc, and means for creating said fluid blast for 
driving said arc into said passage. 

18. A circuit breaker of the oil blast type com 
prising a pair of contacts for forming an inter 
rupting arc within an arc-extinguishing liquid, 
an insulating exhaust paSSage extending trans 
versely from the path of said arc and having an 
entrance portion approximately One-half inch in 
cross-sectional dimension into which said arc can 
be looped by a blast of said liquid, said passage 
having a restricted portion substantially less than 
one-half inch in cross-sectional dimension toward 
the exhaust of said passage for limiting the ex 
tent of looping of Said arc, and means for driving 
said liquid through saidi passage. . . 
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