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57 ABSTRACT 
A gas breaker wherein an electromagnetic force is gen 
erated between a primary coil fixed to an operating rod 
manipulating a movable contact element and an end 
ring or a short ring fixed to a floating puffer piston slid 
ably supported against said operating rod, said floating 
puffer piston being driven to compress arc 
extinguishing gas in said puffer cylinder by an electro 
magnetic repulsive force and an arc is extinguished by 
compressed arc extinguishing gas which is blasted to 
the contact element. 
A movement of the puffer piston for compressing 
arc-extinguishing gas is shut off from that of the 
operating rod, so that the electromagnetic repulsive 
force is utilized for compression of the 
arc-extinguishing gas in the puffer cylinder, whereby 
the electromagnetic force is not effected to the 
operating rod, thus resulting in making the control 
system for the operating rod more compact. 

22 Claims, 10 Drawing Figures 
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GAS-BLAST CIRCUIT BREAKER HAVING A 
FLOATNG PUFFER PSTON DRIVEN BY 

ELECTROMAGNETIC FORCE 

BACKGROUND OF THE INVENTION 

This invention relates to an electromagnetic puffer 
type gas-blast circuit breaker wherein an arc is extin 
guished by blasting an arc-extinguishing gas, which is 
compressed by taking advantage of an electromagnetic 
energy generated by breaking current, against the arc 
which is generated when a contact element is opened 
in a container in which an arc-extinguishing gas is air 
tightly sealed. More specifically, it relates to a gas-blast 
circuit breaker which is equipped with a system com 
pressing the arc-extinguishing gas by a floating type 
puffer piston which is movably mounted on a movable 
contact element and driven by electromagnetic energy. 

DESCRIPTION OF THE PRIOR ART 

In a gas-blast circuit breaker, wherein the arc 
extinguishing gas is compressed prior to current cut 
off, a compressing operation starts after a cut-off com 
mand is given, so that the gas compressing time is ex 
tremely limited. 

In order to compress the arc-extinguishing gas up to 
the necessary gas pressure for blasting within a limited 
period of time, a great deal of manipulating force is re 
quired. A technique in which there is used a breaking 
current or electromagnetic energy contained in a large 
current, such as a short-circuit current, is disclosed in 
Japanese Patent publication No. 8052/1968. 

In a conventional electromagnetic puffer type gas 
blast circuit breaker, there is a means for obtaining the 
electromagnetic energy contained in a current, i.e., a 
method in which the attracting and repulsive coil as de 
scribed in the above publication is used as an electro 
magnetic driving system or an other method in which 
a primary coil having a coil width and an end ring or a 
short ring or short-circuit coil are used. 
The combination of a cylinder and a piston is also 

used as the simplest means for compressing the arc 
extinguishing gas and the cylinder or piston is designed 
to be driven by the above-mentioned driving system. 
To minimize the loss of highly-pressurized gas ob 

tained by the compressing means and introduce it to 
the arc most simply, the compressing means is fixed ad 
jacent to the contact element of the operating rod 
which is to actuate the movable contact element, thus 
being associated with the movement of the movable 
contact element. 
The association of the compressing means with the 

movable contact element is based on the following con 
sideration. That is, during the dead period from the 
time of a breaking command to the time when current 
flows into said driving system and then compression of 
the arc-extinguishing gas starts, the arc-extinguishing 
gas is compressed to a certain pressure by the outside 
operating device other than said driving system for 
opening the movable contact element, i.e., for driving 
the movable contact element and, when said driving 
system starts to operate, the arc-extinguishing gas is 
compressed regularly. 

Further, in view of said driving system, the system 
will increase the operating speed of the contact ele 
ent. 
The driving system, however, is connected to the out 

side operating device, so that the weight of the system 
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2 
operated by said driving system is naturally large, so 
that the electromagnetic energy is unnecessarily con 
sumed as kinematic energy in the operating system and, 
as a result, it is not perfectly utilized to efficiently com 
press the gas and, despite the fact that especially large 
electromagnetic energy is obtained, it does not effect 
a rapid pressure increase. 
When attempting to obtain greater electromagnetic 

energy to remove this defect, more inertia energy accu 
mulates in the whole movable portion, so that it re 
quires damping means to absorb this energy at a later 
stage of breaking and additionally, the flow of current 
in a multi-turn coil to obtain large electromagnetic en 
ergy may be made difficult. 

Further, when comparing the operating energy of 
said outside operating device with that ( electromag 
netic ) of said driving system, the latter is much larger 
than the former, so that the operating speed of the lat 
ter will be greater than that of the former, whereby the 
outside device will operate as a resistance for said driv 
ing system. For this reason, when said driving system is 
operated, a cut-off means is needed to break the con 
nection with the outside operating device. 

Still further, since said driving system is connected to 
the outside operating device, for instance when the out 
side operating device is constructed to operate three 
single-phase breakers simultaneously, a single-phase 
breaker affects the other two breakers via the outside 
operating device. Especially, for a different phase 
grounded short-circuit, a short-circuit current flows 
only in a cut-off phase, so that said driving system of 
the single phase breaker may operate the other two 
phases, so that the electromagnetic energy is not so ef 
ficiently utilized as compared with the case when said 
driving system is used in each breaker as is the case of 
a three-phase short-circuit breaker. 

Still further, during breaking, the driving system is 
inserted in a circuit to be cut-off, so that the electric 
current flows in the driving system by the preceding 
arc, initiated by drawing the movable contactor near to 
the fixed contractor upon switch-in, to thereby gener 
ate, the electromagnetic repulsive force which actuates 
in an opposite direction to the switch-in direction or in 
a cut-off direction, so that it may cause the inferior 
switch-in condition which requires the means for short 
circuiting said driving system prior to the preceding 
arc, to prevent the above-mentioned inferior switch-in 
condition. 
On the other hand, for cutting off such a small cur 

rent as the exciting or charging current, the current 
value is so small that a large electromagnetic force can 
not be obtained, so in such a case the compression of 
the arc-extinguishing gas is mostly performed only by 
the outside operating force. 

In general, in the electromagnetic puffer type circuit 
breaker, a remarkable advantage lies in the fact that 
the outside operating force can be reduced. Therefore, 
upon breaking such a small current, a strong blast of 
the arc-extinguishing gas is not necessary for the arc, 
but it is slower than the opening speed of an electrode. 
When performing such a weak blast of the arc 
extinguishing gas, there cannot occur a chopping cur 
rent, so disturbances in the system due to a high tension 
current resulting from this chopping current can be re 
moved, and especially it is effective in cutting-off the 
exciting current. 
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For cutting off the charging current, however, a 
higher voltage may be applied across the electrodes 
after 0.5 cycle from cut-off, so when the opening speed 
of the electrodes is slow, re-ignition may occur easily. 
To improve the breaking performance of such a charg 
ing current, it is necessary to use a large capacity-large 
mass puffer piston constructed to cut off a large current 
or to operate a puffer piston with a certain opening, so 
that a larger operating force than the one required for 
breaking a small current is required, so that an outside 
operating device must be larger to a certain extent. 

SUMMARY OF THE INVENTION 

An object of this invention is to provide an electro 
magnetic puffer type gas-blast circuit breaker wherein 
electromagnetic energy is effectively utilized for gas 
compression and a high gas pressure can be obtained 
for the blasting gas. 
Another object of this invention is to minimize the 

capacity of an electromagnetic energy-generating 
means for increase of gas pressure, thereby simplifying 
the electromagnetic energy-generating means itself and 
ensuring the driving operation of an electromagnetic 
force. 
A further object of this invention is to provide an 

electromagnetic puffer type gas-blast circuit breaker 
wherein the electromagnetic energy is used in an indi 
vidual breaker and which is constructed so as to have 
no effect on the driving of the other breakers. 

Still a further object of this invention is to provide an 
electromagnetic puffer type gas-blast circuit breaker 
wherein no influence is imposed on a switch-in opera 
tion even if the preceding arc occurs upon switching-in 
of a movable electrode. 
Another object of the present invention is to provide 

an electromagnetic puffer type gas-blast circuit breaker 
in which not only a large current but also a small cur 
rent such as a charging current may be readily shut off. 
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Still a further object of this invention is to provide an 

electromagnetic puffer type gas-blast circuit breaker 
capable of compressing the arc-extinguishing gas prior 
to a breaking command and of reducing the cut-off 
time in such a way as to blast a high-pressure arc 
extinguishing gas to a cut-off portion at the same time 
of the breaking command. 

In accordance with the present invention, there is 
provided with an electromagnetic puffer type gas-blast 
circuit breaker comprising at least a pair of a contact 
elements that are opened to induce the arc, means for 
generating an electromagnetic force including a pri 
mary coil and a short-circuit body electromagnetically 
connected to said coil means driven by said electro 
magnetic force-generator to compress an arc 
extinguishing gas, and means for blasting said com 
pressed arc-extinguishing gas to an arc generated at a 
high speed between contact elements, whereby said 
compressing means acts floatingly to operate the ma 
nipulating means of the contact elements, so that most 
of the electromagnetic repulsive force generated in said 
electromagnetic force-generating means is substan 
tially consumed to compress the arc-extinguishing gas. 
Said objects and further objects and also features of 

this invention will be clarified by the following detailed 
description with reference to the accompanying draw 
ings. 
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4. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1a is a fragmentary sectional view showing the 
construction of an electromagnetic puffer type gas 
blast circuit breaker in accordance with this invention; 
FIG. 1b is a sectional view of a large-current breaking 

condition of the breaker illustrated in FIG. 1a; 
FIG. c is a characteristic curve showing the varia 

tion of gas pressure and the distance between the con 
tact elements at the time of current cut-off of the 
breaker illustrated in FIGS. a and b, 
FIG.2a is a sectional view of a modified gas-blast cir 

cuit breaker, 
FIG.2b is a characteristic curve at the time of current 

cut-off by the breaker shown in FIG. 2a, 
FIG. 3 is a sectional view of the construction of a fur 

ther modified breaker and FIGS. 4a,4b, 5a and 5b are 
sectional views showing other embodiments of the gas 
blast circuit breaker according to the present inven 
tion; 
DETAILED DESCRIPTION OF THE EMBODIMENT 

In FIG. 1a, a grounded tank 1 which is sealed with 
bushings 2 and 3 equipped at openings 1a and 1b is 
filled with an arcextinguishing gas such as sulphur hex 
afluoride (SF) at a fixed pressure. 
The bushing 2 is electrically connected, through a 

disconnector 4 having a knife-edge contact, to the fixed 
contact element 7 fixed to the grounded tank 1 by an 
insulating support 5 and a supporting structure 6. 

In a switch-in condition, main current condition is 
ensured through a movable main contact element 
which is in contact with the peripheral surface of a hol 
low fixed contact element 7. A movable arc contact 9 
engages the fixed contact 7 in such a manner that it ex 
tends slightly in the hollow portion of the contact 7 to 
induce the arc between the movable arc contactor 9 
and the fixed contactor 7 as described later. 
By using SF gas as an arc-extinguishing medium, 

when water content is contained in gas, SFs the gas is 
subjected to the chemical reaction with the water con 
tent by the high temperature of the arc, thus making it 
possible to generate a decomposed substance which is 
harmful to the insulating material. Thus, shield mem 
bers 10 and 11 are provided adjacent to the insulating 
support 5 to prevent the decomposed substance from 
contacting the insulating support 5, thus ensuring the 
regulation of gas flow after blasting the gas, by means 
of said shield material as well as an opening 6a 
prepared in the supporting structure 6. 
The movable contact 8 and the movable arc contact 

9 are both fixed to one and of the conductive operating 
rod 12. The arc contact 9 is constructed to slide in the 
operating rod 12 by means of a spring 13 in the hollow 
portion provided in an extreme end of the operating 
rod. The movable contact substantially disengages after 
a lapse of time after disengagement from the fixed con 
tact 7, to thereby induce the arc. 
There is a current collector 14 on the other end of 

the operating rod 12 which is electrically connected to 
the bushing 3 through a terminal 15 and disconnector 
16 of the same construction as the disconnector 4. 
Between the operating rod 12 and the terminal 15, 

there is a circuit comprising a spider like support 17, a 
primary coil 18 fixed to the operating rod 12 by the 
spider-type support 17, a collecting conductor 19 and 
a current collector 20. That is, the circuit is provided 
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in parallel to the collector 14, but the primary coil 18 
possesses an inductance; therefore most of current 
flows between the bushings 4 and 16 via the collector 
14. The operating rod 12, moves towards the right di 
rection in the drawing when the current is shut off, as 
the result of which the operating rod 12 is separated 
from the collector 14 by insulators 21a and 21b and the 
arc generated between the operating rod 12 and the 
collector 14 is extinguished by a slit formed between 
the insulators 21a and 21b, thus the entire current flows 
in the primary coil 18. 

In accordance with another embodiment, in the 
switch-in condition illustrated in the drawing, the col 
lecting conductor 19 and collector 20 are insulated 
through a membrane insulator prepared on the surface 
of the collecting conductor 19, and at a time of cutting 
off the current the collecting conductor 19 comes in 
contact with the collector upon movement of the oper 
ating rod in the right hand direction, thus making it 
possible to form a parallel circuit. 
There is provided an opening 1c at one end of the 

grounded tank 1, through which extends an insulating 
operating rod 23 that is secured to the operating rod 12 
by a bolt 22. The insulating operating rod 23 is de 
signed to operate the operating rod 12 by the outside 
operating device ( not shown ) through a rotating spin 
dle 24 and its lever 25. 
To prevent the arc-extinguishing gas from leaking 

from the opening 1c to atmosphere, an operating box 
26 is provided to cover the opening 1c and is equipped 
with an airtightening device 27 between box 26 and the 
rotating spindle 24. 
Adjacent the movable contactors 8 and 9 of the oper 

ating rod 12, preferably in the most accessible position, 
there is provided a puffer cylinder 28. 
A puffer piston 29 for the puffer cylinder 28 is fixed 

to an end ring 30 for the primary coil 18 and also is bi 
ased toward the terminal plate 15 by means of a tension 
spring 32 on a puffer piston supporting structure 31 
fixed to the terminal plate 15. 
The high pressure gas in the puffer chamber 33 com 

pressed by the puffer cylinder 28 and piston 29 is di 
rected to the arc by means of an opening 28a provided 
in the puffer cylinder 28 and an insulating nozzle 34 
fixed to the puffer cylinder 28. 
An electromagnetic driving system comprising the 

primary coil 18 and end ring 30 is not limited to the cir 
cuit illustrated in the drawings, but it can fully attain 
the said objects of this invention if a different type of 
an electromagnetic driving system is applied thereto. 
Furthermore, an electromagnetic driving system may 

also be employed, which comprises a fixed coil, a cylin 
drical conductor divided longitudinally at a plurality of 
places wherein a divided portion is short-circuited by 
a fixed short-circuit piece, and a supporting structure 
transferring a power to the outside part supporting said 
cylindrical conductor, whereby an induction current is 
produced by intersecting the magnetic flux, which is 
generated from the fixed coil, to the short-circuited cy 
lindrical conductor, thereby operating the systems con 
nected to the supporting structure with a constant 
strong driving force over the entire driving stroke by 
the current flowing in the fixed coil and the repulsive 
force of the induction current. 
The puffer cylinder and the puffer piston do not 

make it difficult to compress the arc extinguishing gas 
even if the puffer piston 35 is located adjacent to both 
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6 
movable contact elements of the operating rod 12 and 
the puffer cylinder 36 is constructed integrally, with the 
end ring 30, as in FIG. 2a showing only the essential 
part of the disconnector. 
This invention relates to the operation of the puffer 

piston 29 and the puffer cylinder 36 of the breaker 
shown in FIGS. ia and 2a, in which the puffer piston 
29 and the puffer cylinder 36 are designed to be biased 
toward the supporting structure 31 by the tension 
spring 32 and to be operated independently of the 
movement of the operating rod 12, that is, to the out 
side operating device and is constructed to have no 
connection with the operating rod 12. 
When a breaking command is given, the outside op 

erating device starts to operate and the operating rod 
12 is actuated towards the right direction on the figure, 
whereby the movable main contact 8 is separated from 
the fixed contact 7 and the arc contact 9 is opened after 
a certain time interval, so that the arc is generated be 
tween both contactors 7 and 9. Since the operating rod 
12 is being operated for a certain time after opening of 
the arc contact, the arc keeps its ignited condition with 
the increasing length. 
On the other hand, the puffer cylinder 28 is also op 

erated towards the right direction together with the 
movement of the operating rod and the puffer piston 29 
is checked against its movement by the supporting 
structure 31, so that the arc-extinguishing gas in the 
puffer chamber may be compressed. By the current 
collector 14 sliding on the surface of the insulator 21a, 
the current flows into the primary coil 18, thus it gener 
ates the magnetic flux. 
Where the current to be cut off is large, the magnetic 

flux generated in the primary coil 18 will also be large, 
and a large induction current flows in the end ring 30 
to check this magnetic flux. As a result, there occurs an 
electromagnetic repulsive force therebetween and the 
puffer piston 29 starts away from the supporting struc 
ture, as shown in FIG. 1b, to be operated towards the 
right direction in the figure. 
All driving energy by electromagnetic repulsion is 

consumed in the gas compression because the end ring 
30 may not operate any part other than the puffer pis 
ton 29. Especially, the air increasing ratio of the gas 
pressure after blasting has been greatly improved, as 
compared with a conventional system, by making mass 
of the puffer piston 29 much smaller. Thus, the re 
quired gas pressure may be obtained in a short time at 
the beginning of the current cut-off. 
Accordingly, there is no problem of the fact that an 

igniting time in a conventional general puffer-type cir 
cuit breaker of this type is long and the breaking time 
is also long because the required gas pressure is unob 
tainable within a short time, and occasionally a high 
speed current cut-off is also possible. Further, since it 
is not necessary that the driving energy exerted by the 
electromagnetic repulsion should accelerate the system 
having a heavy mass as before, the driving energy itself 
can be made smaller than that in the conventional sys 
tem. 
For this reason, it has such features that the number 

of turns in the primary coil 18 is reduced, so that com 
mutation ( arc-extinguishing by commutation ) of the 
current to the primary coil 18 is remarkedly simplified 
and the commutation is ensured. Further, during the 
breaking of a small current such as the exciting current 
of a non-load transformer, sufficient driving energy 
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cannot be obtained on account of a current valve being 
so small; therefore the arc-extinguishing gas will be 
compressed during the contacting with the supporting 
structure 31 instead of the puffer piston being oper 
ated. That is, the arc-extinguishing gas is to be com 
pressed only by movement of the puffer cylinder 28 so 
a sufficient gas pressure cannot be obtained. 
As a result, however, the arc is not extinguished with 

a strong blast of the arc-extinguishing gas, so there is no 
possibility of generating a high over-current attended 
with the current cut-off but contrarily, breaking is 
made smoothly. 
A variation of gas pressure at the time of breaking 

large and small current is shown in FIG. c, wherein to 
is the time when the breaking command is given, t is 
the time when the contact is opened, t, is the time when 
current is commutated to the primary coil 18, and ta is 
the time when current is cut-off or the arc was extin 
guished, especially, at the time of breaking of maxi 
mum current. If an increase in the gas pressure is deter 
mined such that the gas pressure would be maximum at 
ta, in the neighborhood of zero current atta, it is possi 
ble to perform a kind of synchronous breaking in such 
a way that current cut-off can take place during maxi 
mum pressure without necessitating any other compo 
sition even in a gas breaker of this kind. 
Synchronous breaking can be performed only when 

a firm commutation takes place at time t. However, 
when commutation does not take place at time t, but 
at t as shown in FIG. 2b and the puffer cylinder 28 
compresses most of the puffer chamber 33, no matter 
how much commutation may be performed and the 
electromagnetic device may be actuating, there is no 
space for the puffer piston 29 to operate, so a sufficient 
compression is not carried out, thus there is a fear of 
failure to break. In this case, it is determined that in 
FIG. 1a, the compressed part of the puffer cylinder 28 
in the puffer chamber 33 may displace a distancel and 
a compressed part of the puffer piston 29 driven by the 
end ring 29 may displace a distance l. 
On the other hand, the compressed part l of the 

puffer cylinder 28 is equal to the spacing distance of 
the contacts and if it is designed so that, when the 
puffer cylinder 28 is driven by the operating rod 28 in 
the right direction to compress the puffer chamber 33, 
commutation may take place at the time ta and gas may 
be compressed by the puffer piston 29, and gas pres 
sure may become maximum adjacent to a next zero 
point of current or t, in other words, the compressed 
partl may be compressed by the puffer piston 29, then 
current will be broken at t Even when a commutation 
does not take place at t but at t the puffer cylinder 
28 compresses only its compressed partl, and still there 
remains a compressed part l of the puffer piston 29 
and current will firmly be cut off at a next current zero 
point by actuation of the puffer piston 29 after commu 
tation. That is, according to this invention, since the 
arc-extinguishing gas is substantially compressed by ac 
tuation of the puffer piston 29 after commutation, the 
current can firmly be broken at a next current zero 
point. 

Further, when the compressed distancel by the out 
side operating device is still smaller, then the gas pres 
sure generated by the outside operating device is also 
smaller, whereby the repulsive force of gas pressure de 
celerating the spacing speed of both movable contacts 
8 and 9 will be so small that it would be possible to ob 
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S 
tain a quick spacing speed with a comparatively small 
outside operating force, which is favorable for breaking 
of a charging current. 

Additionally, the compressed part of the puffer pis 
ton 29 is kept at least l, and if these possible distances 
l, and l are properly selected, it will be possible to in 
crease a gas blasting quantity when breaking a large 
current ( lit la ) / l times as conventional without in 
creasing the spacing distance ( equivalent to l) of the 
COntacts. 
Although the puffer piston 29 is operated through the 

end ring at the breaking of a large current, a reaction 
force F for driving acts upon the primary coil 18 as 
shown in FIG. 1b. However, a reaction force F by the 
gas compression acts on the puffer cylinder 28 and as 
these reaction forces F, and F, are almost equal in in 
tensity but opposite in direction, so they serve only as 
a tractive force, and they will give almost no effect to 
the outside operating device. Accordingly, in case of 
operating three phases simultaneously, the problem at 
the time of breaking different phase grounding specifi 
cally set forth before will substantially not occur at all. 
A switch-in operation is completed by moving the op 

erating rod 12 towards the left direction as viewed in 
the drawing and bringing the fixed contactor 7 in con 
tact with both movable contactors 8 and 9. In this case, 
the gas-blast circuit breaker of this invention is of an 
electromagnetic puffer type, so current flows in the pri 
mary coil 18 prior to switch-in by a preceding discharge 
to generate an electromagnetic repulsive force between 
the end ring 30 and the primary coil 18. In the gas-blast 
circuit breaker of this type, means in short-circuiting 
the primary coil 18 prior to a preceding discharge is re 
quired and in this invention, even if an electromagnetic 
force is generated, only the puffer piston is operated 
and the operating rod 12 neither is operated in the 
breaking direction nor makes it impossible to effect the 
switch-in operation. The puffer piston 29 is scarcely 
completed with its switch-in when the primary coil 18 
is short-circuited by the collector 14, so it can return 
to the condition in FIG. 1a by the tension spring 32 to 
prepare for the next current cut-off. As mentioned 
above, in accordance with this invention, the problem 
of impossibility in the switch-in operation is removed 
but, especially when the puffer piston 29 is to be pre 
vented from operating upon the switching-in operation, 
means for short-circuiting the primary coil has only to 
be applied. 

In the embodiment set forth above, the spacing speed 
of the contacts 8 and 9 needs only the operating energy 
of the outside operating device, but as in a conven 
tional gas-blast circuit breaker of this kind, when the 
spacing speed is desired to be accelerated, the spacing 
speed can be accelerated by forming the end ring in a 
part of the supporting structure 31 of the gas breaker 
shown in FIG. ia, and by properly distributing the elec 
tromagnetic energy to drive the puffer piston 29 and 
drive the primary coil 18 by electromagnetic repulsion 
generated between this end ring and the primary coil 
18, that is, drive the operating rod 12 directly con 
nected to the primary coil. 

In this case, if most of the electromagnetic energy is 
used for driving the puffer piston 29, the conventional 
defect attended by the drive of the primary coil 18 will 
almost disappear, especially in case each phase breaker 
processes an outside operating device independently. 
There is no effect to the other phase, thus an increase 
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in a spacing speed by a part of electromagnetic energy 
is effective to the breaking of a charging current. 
FIG. 3 shows the other embodiment wherein the 

principle of this invention is applied, and it is designed 
such that the puffer piston 29 is biased toward the en 
gaging projection 12a of the operating rod 12 by the 
compression spring 37 provided between the puffer 
cylinder 28 and the puffer piston 29. 
Now, in the same figure, like numerals as shown in 

FIG. 1 a refer to the same parts. 
In accordance with a breaking command the operat 

ing rod 12 is manipulated and the point where it gener 
ates is the same as in FIG. 1a. More particularly, this 
embodiment differs from the other embodiment in that 
the puffer piston 29 is designed to follow the movement 
of the operating rod 12 by means of the compression 
spring 37. Accordingly, when a sufficient electromag 
netic repulsive force cannot be obtained, at the time of 
breaking a small current, the arc-extinguishing gas in 
the puffer chamber 33 cannot be compressed, but the 
arc will be extinguished in the arc-extinguishing gas ac 
cording to the principle of the conventional knife-edge 
type breaker. In this case, a repulsive force of a gas 
pressure does not impose upon the outside operating 
device, so that the opening speed of the breaker will in 
crease, which will be effective for breaking the charg 
ing current. 
At the time of breaking a large current, the puffer 

piston 29 is operated by the end ring 30; consequently 
the arc-extinguishing gas in the puffer chamber is com 
pressed and a high pressure gas orientated by the insu 
lating nozzle 34 will cool the arc down to extinction. 
Since the movement at the switching-in operation is 

exactly the same as shown in FIG. 1a, a discussion 
thereof will be omitted herewith. 

In the above-mentioned embodiments, although the 
structures of the contact means and the commutating 
device are illustrated as the same system, the object of 
this invention lies in the driving system of the gas com 
pressing device, so that various modifications can also 
be used with respect to the structures of the contact 
means and the commutating device. 
The embodiment described hereinafter relates to the 

gas-blast circuit breaker wherein the arc-extinguishing 
gas is compressed prior to a breaking command by the 
principle in the above-mentioned embodiments or by 
use of a floating piston and the breaking time is ensured 
to be shortened by blasting the high-pressure arc 
extinguishing gas to the breaking portion at the same 
time of the breaking command. 
In FIGS. 4a and 4b, reference numeral 41 is a fixed 

contact, 42 is a movable main contact performing main 
current conduction to the fixed contact 41, 43 is an 
arcing contact provided in opposition to the fixed con 
tact 41, 44 is a spring to cause the arcing contact 43 to 
make a wiping motion with respect to the fixed contact 
41, 45 is a conductive tube electrically and mechani 
cally connected to the movable contact 42 and the arc 
ing contact 43, 46 is an insulation operating rod for 
transferring an operating force of the outside operating 
device ( not shown ) to the conductive tube 45, and 47 
is a supporting conductor electrically and mechanically 
connected to the conductive tube 45, and also con 
nected to one end of a primary coil 48. 

Further, reference numeral 49 represents a conduc 
tor portion connected to the other end of the primary 
coil 48, 50 is a supporting tube electrically connected 
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to the conductor portion 49 through a collector 51 and 
having a slit 50a through which the supporting conduc 
tor 47 may move. Reference numeral 52 is a terminal 
of the breaker, 53 is a movable puffer cylinder having 
a stopper 53a connected to the conductive tube 45, 54 
is a hole prepared in the movable puffer cylinder 53,55 
is a floating piston sliding on the inside surface of the 
movable puffer cylinder 53, 56 is a short-ring integral 
with the floating piston 55, 57 is a puffer chamber, 58 
is an insulation plate insulating the supporting tube 50 
from the floating piston 55, 59 is a nozzle guide tube, 
and 60 is an insulating nozzle for introducing the arc 
extinguishing gas to the breaking portion, which slides 
on the inside surface of the nozzle guide tube 59. 
Reference numeral 61 is a pressure-applying device 

providing contact pressure between stopper 53a and 
the insulation nozzle 60, 62 is a check valve provided 
at the opening of the movable puffer cylinder 53, which 
makes an opening motion only when the pressure of the 
ambient gas which is larger than the pressure the puffer 
chamber 57 generates, and 63 is a restoring spring giv 
ing restoration force to the floating piston 55. 
The current path under the conditions shown in FIG. 

4a consists of the line of the fixed contactor 41 
movable main contactor 42 and arcing contact 43-con 
ductor tube 45- supporting movable body 47 - primary 
coil 48 - conductor portion 49 - current collector 51 - 
supporting tube 50 - terminal 52. That is, as a loading 
current or a small current is always flowing in the pri 
mary coil 48, the electromagnetic repulsive force func 
tioning between the primary coil 48 and the short ring 
56 is small and the floating piston 55 retains the condi 
tions in FIG. 4a. The insulation nozzle 60 cooperates 
with the pressure applying device 61 through the stop 
per 53a to thereby provide a nozzle-air -tightness. 
When the current to be cut off, such as an overcur 

rent or a short-circuited large current, flows under the 
condition as shown in FIG. 4a and described above, a 
strong electromagnetic repulsive force is generated be 
tween the primary coil 48 and the short ring 56. The 
primary coil 48 is fixed to the operating rod, so that the 
short ring 56 repulses to the left direction as an electro 
magnetic repulsive force functions, and the floating pis 
ton 55 integral with the short ring 56 compresses the 
arc-extinguishing gas in the puffer chamber 57. In this 
case, the check valve 62 remains in its closed condition 
and the nozzle air-tightness is provided between the in 
sulating nozzle 60 and the stopper 52a so that the arc 
extinguishing gas in the puffer chamber 57 cannot be 
released to the outside. This operation is performed in 
dependently of the breaking command and this condi 
tion is maintained until breaking command is given. 
When the breaking command is given, it will operate a 
movable part of the breaking portion to the right break 
ing direction through the insulation operating rod 46 
from the outside operating device ( not shown ). In this 
case, the arcing contact 43 will make a wiping motion 
with respect to the fixed contactor 41 by the spring 44 
and the insulating nozzle 60 will also make the wiping 
motion with respect to the stopper 53a by means of the 
pressure-applying device 61, so that at the beginning of 
breaking operation the arc-extinguishing gas in the 
puffer chamber 57 is not exhausted. Then the breaking 
operation advances further, the arcing contact 43 is 
separated from the fixed contactor 41 to ignite the arc. 
Next, the air-tightness between the insulating nozzle 60 
and the stopper 53a will gradually be broken with the 
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wiping operation and the high pressure arc 
extinguishing gas from the puffer chamber 57 will be 
directed toward the arc via the small hole 54 and nozzle 
air-tight portion to thereby extinguish the arc. 
A motion at the time when current to be cut off is 

conducted for a short time and thereafter it returns to 
a normal current is that, when at first current to be cut 
off flows into the primary coil 48, the floating piston 55 
moves to the left direction in the figure by electromag 
netic repulsive force generated between this primary 
coil 48 and the short-ring 56 to generate the arc 
extinguishing gas in the puffer chamber 57. When sub 
sequent current returns to the normal current, the elec 
tromagnetic repulsive force between the primary coil 
48 and the short ring 56 will be damped, then the float 
ing piston 55 returns to the position shown in FIG. 4a 
by means of the restoring spring 63. That is, when the 
current to be cut off flows even if the breaking com 
mand is not given, it compresses the arc-extinguishing 
gas by the repulsive force due to that current or it does 
not start the breaking operation as long as the breaking 
command is not given. 

Further, in case of breaking the small current such as 
the charging or exciting current, the repulsive force 
necessary for sufficiently compressing the arc 
extinguishing gas to extinguish the arc cannot be ob 
tained but it can be performed by compressing the arc 
extinguishing gas by means of the operating force of the 
outside operating device. The pressure of the arc 
extinguishing gas obtainable by the operating force of 
the outside operating device is enough pressure to 
break a small current. 
A switch-in operation is effectuated by operation of 

the movable part of the breaking portion to the left 
switch-in direction in the figure by the outside operat 
ing device ( not shown ) through the insulation operat 
ing rod 46. At this time the puffer chamber 57 will have 
a negative pressure by the movement in switch-in direc 
tion of the puffer cylinder 53, and the check valve 62 
opens due to a pressure difference between the ambi 
ent gas and the pressure in the puffer chamber 57, thus 
enabling it to suck fresh arc-extinguishing gas into the 
puffer chamber 57. The floating piston 55 returns to 
the condition shown in FIG. 4a by the restoring spring 
63. 
According to the gas breaker of the above-mentioned 

construction, the current always flows through the pri 
mary coil 48, and when an overcurrent or a short 
circuited large current flows, it operates the floating 
piston 55 by the electromagnetic force generated by 
that current to compress the arc-extinguishing gas in 
the puffer chamber 57, therefore, a difficult arc re 
moval as in the conventional technique is not required. 
As the movement of the floating piston 55 is performed 
independently of the breaking command, it is possible 
to shorten a breaking time. 
The embodiment set forth hereinafter, the same as 

the above-described embodiments, relates to a gas 
blast circuit breaker provided with not only a floating 
puffer piston for breaking a large current, but also me 
chanical puffer means of a small capacity which oper 
ates mechanically when breaking a small current. In 
this gas-blast circuit breaker, the floating puffer has a 
shorter stroke than that of the mechanically operated 
puffer piston andis constructed to be equipped with a 
large loading pressure. 
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In FIGS. 5a and 5b, reference numeral 71 is a fixed 

contact, 72 is a movable main contact opposing the 
fixed contact 71, 73 is a movable contact tube electri 
cally connected with the movable main contact 72, 74 
is a collector, 75 is a fixed electromagnetic puffer cylin 
der connected to the collector 74, 76 is a terminal of 
the breaker, 77 is a movable arc contact insulated from 
the movable contactor tube 73 by the insulating spacer 
78, 79 is an insulating operating rod, 80 is a joint metal 
connecting the movable arc contact 77 to the insulating 
operating rod 79, 81 is a primary coil provided between 
the movable arc contact 77 and the terminal 76, 82 is 
a collector connected to the primary coil 81 and slid 
ably mounted to the arc contact 77, 83 is a movable 
electromagnetic puffer piston combined with a short 
ring opposing to the primary coil 81, 84 is a spring to 
retain the electromagnetic puffer piston 83 at its initial 
position, 85 is an electromagnetic puffer chamber, 86 
is a fixed puffer cylinder having a squeezer and con 
nected to the electromagnetic puffer cylinder 75, 87 is 
movable puffer piston with the hole 88 connected to . 
the movable part of the breaking portion, 89 is a puffer 
chamber, 90 is a floating piston consisting of an insula 
tor opening or closing the lead between the electro 
magnetic puffer chamber 85 and the puffer chamber 89 
and connected to the electromagnetic puffer piston 83. 
91 is a small hole which sucks or exhaust the gas in the 
rear chamber of the electromagnetic puffer piston 83, 
and 92 is an insulating nozzle. 

In FIG. 5b showing the fixed puffer cylinder 86, the 
left end shows a breaking condition which serves to be 
a shield to damp the electric field of the movable main 
contact 72 and the movable arc contactor 77. 

in the above described construction, the current path 
in the switching-in condition shown in FIG. 5a consists 
of the line of the fixed contactor 71-movable main 
contactor 72 - movable arc contactor 73- collector 74 
- electromagnetic puffer cylinder - 75 terminal 76. The 
movable puffer piston 87 and the electromagnetic 
puffer piston 83 are located in respective positions 
shown in the figure. In this condition, the floating pis 
ton 90 disconnects the puffer chamber 89 from the 
electromagnetic puffer chamber 85. 
The breaking operation is carried out by operating 

the insulating operating rod 79 to the right direction in 
the figure by the outside operating device ( not shown 
). In other words, since the puffer piston 87, the insulat 
ing nozzle 92 and the movable main contact 72 are op 
erated to the right direction all together, the arc occurs 
between the fixed contact 71 and the movable main 
contact 72 and, at the same time, they compress the 
arc-extinguishing gas in the puffer chamber 89, with 
which the arc-extinguishing gas passes the blasting path 
along the arrow shown in the figure to be blasted 
against the arc, thus, the arc will move between the 
fixed contact 71 and the movable arc contact 77. After 
movement of the arc, the current flows through the 
fixed contact 71- movable arc contactor 77- collector 
82-primary coil 81-terminal 76. Then, the primary coil 
81 is excited, the magnetic flux thereby generated flows 
an induction current to the puffer piston 83 combined 
with the short ring, by which a strong electromagnetic 
force generates between the primary coil 81 and the 
electromagnetic puffer piston 83. Then the electromag 
netic puffer piston 83 is driven to the left direction in 
the figure, thus compressing the arc-extinguishing gas 
in the electromagnetic puffer chamber 85. 
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The floating piston 90 connected to the electromag 
netic puffer piston 83 is also driven in the same direc 
tion along with the electromagnetic puffer piston 83 to 
connect the puffer chamber 89 to the electromagnetic 
puffer chamber 85, and the high pressure gas generated 
by the electromagnetic force by way of the puffer 
chamber 89 blasts the arc to extinguish it. The blast of 
this high pressure gas affects the movable puffer piston 
87 and attempts to stop the movement of the moving 
parts of the breaking portion, but the area of loading 
pressure of the movable puffer piston 87 is enough 
small to provide a large effect. The primary coil 81 and 
the electromagnetic puffer piston 83 determines the in 
terval distance regardless of the position of the break 
ing stroke of the breaker and the strongest force can be 
obtained when and at what breaking position the coil 
81 may be excited, and the electromagnetic force ob 
tained from the electromagnetic puffer piston 83 oper 
ating independently of the outside operating device can 
be used effectively for the compression of the arc 
extinguishing gas in the electromagnetic puffer cham 
ber 85, thus enabling it to obtain a higher blasting pres 
sure for a shorter time than that in the 79 conventional 
technique of this type. 

Additionally, the reaction of a large electromagnetic 
force as in the conventional technique of this type is 
prevented from being imposed upon the moving part of 
the breaking portion and the outside operating device, 
so that, even in case a breaking of a short-circuit cur 
rent is performed only with the single phase of the three 
phases as in a different phase grounding breaker, the 
same pressure characteristics as in 3-phase simulta 
neous breaking can be obtained. 

In the breaker of this invention, in case of breaking 
a small current, such a strong-electromagnetic repul 
sive force as mentioned above will not occur, so that 
the floating piston 83 does not move up to the final 
stroke of breaking but remains in the position in FIG. 
5a and only the puffer chamber 89 will be compressed 
by the small movable puffer piston 87. This fact makes 
it possible that (1) a reaction force of pressure applied 
on the movable puffer piston 87 so as to decelerate the 
opening speed of the contacts is small and (2) since it 
is not necessary to operate the primary coil 81 together 
with the moving part of the breaking portion by means 
of the outside operating device, the mass of the moving 
part of the breaking portion can so remarkably be re 
duced that the opening speed of the contacts can be ac 
celerated by means of a small outside operating device. 
A blasting quantity by a compression of the small 

puffer chamber 89 is so small that, in case of breaking 
a large current, it cannot be broken, but it is still 
enough for breaking a charging or exciting current and 
a generation of overcurrent by re-arcing due to the high 
opening speed of the contacts can be prevented. 
Next, a switch-in operation will be described. As the 

electromagnetic repulsive force disappears upon the 
completion of breaking, the electromagnetic puffer pis 
ton 83 returns immediately to the initial breaking con 
dition shown in FIG. 5a by means of a spring 84. A res 
toration of this electromagnetic puffer piston 83 can be 
performed upon the completion of breaking, so it can 
return to the initial position sufficiently until a next 
switch-in command is given, the insulating operating 
rod 79 is operated to the left direction in the figure by 
means of the outside operating device, so it will come 
to the switch-in condition in FIG.5a. 
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In the gas-blast circuit breaker of this invention men 

tioned above, since the movable puffer piston 87 and 
the electromagnetic puffer piston 83 are completely 
separated in operation and the area of loading pressure 
of the movable puffer piston 87 has been smaller, the 
outside operating device accelerates its opening speed 
with a small operating force and it can compress the 
arc-extinguishing gas in the puffer chamber 89 quickly, 
so that in case a small current is cut off by the electro 
magnetic force, the braking capacity of a charging cur 
rent will be improved. 
Although, in the embodiment shown in FIGS. 5a and 

5b the gas-blast circuit interrupter has the floating pis 
ton 90 connected with the electromagnetic puffer pis 
ton 83, the former 90 can be separated from the latter 
83. In this modification, the floating piston 90 is com 
pressed by a spring member, which is inserted between 
the piston 90 and the movable puffer piston 87, to 
wards the piston 83. The piston 90 is provided with a 
check valve capable of opening only towards the puffer 
chamber 89. 
When the piston 90 is driven by means of the insulat 

ing operating rod 9, the piston 87 is moved against the 
force of the inserted spring member. During the me 
chanical movement 87 of the piston 90, the check valve 
is kept closed because the gas pressure in the chamber 
89 is higher than that in the electromagnetic puffer 
chamber 85. 
When the electromagnetic repulsive force is gener 

ated between the pistons 90 and 83, the puffer piston 
83 is moved with high speed towards the piston 90 to 
increase the gas pressure in the chamber 85 as high as 
enough to pen the check valve, whereby a compressed 
arc-extinguishing gas is blasted from the chamber 85. 

I claim: 
1. An electromagnetic puffer type gas blast circuit 

breaker comprising a casing member confining an arc 
extinguishing gas, a pair of terminals through whic cur 
rent flows during the closed condition of said breaker, 
a pair of contactors capable of such disengaging as to 
induce an arc a primary coil fixed to a rod member 
through which current flows into said coil member 
upon disengagement of said contactors for generating 
a magnetic field therein, a movable short-circuit body, 
said short-circuit body being magnetically directly con 
nected with said coil upon disengagement of said con 
tactors, said coil and short-circuit body being posi 
tioned at the rear side of the direction of gas blasting, 
and being movable in the direction of gas compression, 
connected magnetically to said primary coil, for pro 
ducing a magnetic repulsive force between said pri 
mary coil and said short circuit body, a commutating 
device for inserting said primary coil into a circuit to be 
cut off in accordance with a breaking command, a de 
vice for compressing a part of said arc-extinguishing 
gas driven by said magnetic repulsive force, and a gas 
guiding device blasting a high pressure gas obtained by 
said compressing device against said arc, wherein said 
compressing device is designed to be operated indepen 
dently from an opening motion of said contactors after 
operation of said commutating device. 

2. An electromagnetic puffer type gas-blast circuit 
breaker apparatus comprising: 
a first stationary electrical contactor; 
a second electrical contactor disengageably coupled 
with said first contactor, so that current flows be 
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tween said first and second contactors during the 
closed condition of said breaker; 

a first conductive element connected to said second 
contactor and being mechanically displaced during 
the breaking of said breaker; 

a primary coil electrically engageable with said first 
conductive element upon separation of said first 
and second contactors, while being normally de 
energized during the engagement of said contac 
tors; 

a conductive body magnetically directly coupled with 
said primary coil and displaceable with respect 
thereto for generating a repulsive magnetic force 
with respect to said primary coil, said coil and said 
conductive body being positioned at the rear side 
of the direction of gas blasting; 

first means for supplying current through said first 
contactor, said second contactor, said first conduc 
tive element and said primary coil to induce a mag 
netic field within said coil, whereby said magnetic 
field will be inductively coupled with said conduc 
tive body; 

second means for supporting an arc extinguishing 
gas, 

third means, coupled with and displaceable with re 
spect to said second means and coupled with said 
conductive body, for compressing said arc extin 
guishing gas, the compression displacement of said 
third means being independent of the displacement 
of said first conductive element, so that substan 
tially the entire magnetic repulsive force acting 
upon said third means is consumed for compressing 
said gas supported by said second means; 

fourth means, coupled with said first means, for sepa 
rating said first and second contactors, and for gen 
erating an electric arc therebetween, and 

fifth means, responsive to the separation of said first 
and second contactors, and being coupled to said 
second means, for directing compressed arc extin 
guishing gas onto said arc, so as to extinguish said 
aC. 

3. A gas blast circuit breaker comprising: 
a. a casing member confining an arc extinguishing 

gas, 
b. a pair of terminals through which current flows 
during the closed condition of said breaker; 

c. a stationary contact member electrically con 
nected to one of said terminals; 

d. a movable contact member disengageably contact 
ing with said stationary contact member, whereby 
current flows directly between said contact mem 
bers during normally closed operation of said 
breaker and an arc forms between said contact 
members upon disengagement thereof during 
breaking; 

e. means for compressing a part of said arc extin 
guishing gas comprising a cylinder member, a pis 
ton member disposed within said cylinder member 
and means for operating said compressing means, 
said operating means including an operating rod 
member, connected to an operating mechanism re 
sponsive to a breaking command, for initiating dis 
engagement of said contact members and for en 
gaging said contact members, and electromagnetic 
operating means for generating a magnetic repul 
sive force acting upon said cylinder member and 
said piston member, 
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said electromagnetic operating means comprising a 
movable coil member fixed to said rod mamber, 
normally short circuited when current flows be 
tween said terminals, for generating a magnetic 
field upon disengagement of said contact members, 
and a movable short circuit member, fixed to said 
piston member and directly magnetically coupled 
with said coil member, for producing said magnetic 
repulsive force between said coil member and said 
short circuit member to thereby actuate said piston 
member towards the direction of gas compression, 

said piston member and said cylinder member being 
so designed that a compression movement of said 
piston member within said cylinder member is ef 
fected independently of said rod member to 
thereby minimize a gas compression reaction force 
acting upon said operating mechanism; 

f. nozzle means for blasting said compressed arc ex 
tinguishing gas from said cylinder member onto 
said arc upon disengagement of said contact mem 
bers, whereby said arc is extinguished, wherein said 
coil member is positioned at the rear side of said 
cylinder member with respect to the direction of 
gas blasting from said nozzle member; and 

g. means for switching off said movable contact 
member from one of said terminals upon displace 
ment thereof, whereby current flows between said 
coil member and one of said terminals to thereby 
produce said magnetic field. 

4. A gas blast circuit breaker according to claim 3, 
wherein said short circuit member has a cylindrical 
shape and is fixed, adjacent to said coil member, to said 
piston member. 

5. A gas blast circuit member according to claim 3, 
wherein said piston member is mechanically biased in 
the direction opposite to that of gas compression. 

6. A gas blast circuit breaker according to claim 4, 
wherein at least one of said coil member and short cir 
cuit member have such an axial length so that the elec 
tromagnetic force has a flat characteristic. 

7. A gas blast circuit breaker comprising: 
a. a casing member confining an arc extinguishing 

gas; 
b. first and second terminals through which current 
flows during the closed condition of said breaker; 

c. a stationary contact member electrically con 
nected to said first terminal; 

d. a movable contact member disengageably contact 
ing said stationary contact member and connected 
to said second terminal through a switching ar 
rangement for switching a current path from the 
normally closed condition to the breaking condi 
tion, whereby current flows directly between said 
contact members during the normally closed con 
dition of said breaker and an arc forms between 
said contact members upon disengagement thereof 
during breaking; 

e. an operating rod member electrically connected to 
said movable contact member during the closed 
condition of said breaker and mechanically con 
nected to an operating mechanism responsive to a 
breaking command; 

f. a cylinder member, fixingly mounted on said rod 
member and having a bottom wall; 

g. a piston member slidably mounted on said rod 
member and disposed within said cylinder member, 
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whereby a part of said arc extinguishing gas is com 
pressed in said cylinder member; 

h. a nozzle member, mounted on said bottom wall of 
said cylinder member and surrounding said contact 
members, for blasting compressed gas onto said 
arc, 

i. a movable coil member, movable in the direction 
of gas compression, short circuited only during the 
normally closed condition of said breaker but hav 
ing its short circuited condition removed upon dis 
placement of said switching arrangement, for gen 
erating a magnetic field; 

j. a movable short circuit member, directly magneti 
cally connected with said coil member by said mag 
netic field and carrying said piston member, for 
producing a magnetic repulsive force between said 
movable short circuit member and said coil mem 
ber, 

said coil member and short circuit member being po 
sitioned at the rear side of the direction of gas 
blasting, so that a compression movement of said 
piston member is effected independently of said 
rod member to thereby minimize a compression re 
action force acting upon said operating mecha 
nism; 

k. first means for fixingly supporting said coil mem 
ber on said rod member; and 

l. second means for movably supporting said rod 
member. 

8. A gas blast circuit breaker according to claim 7, 
wherein said short circuit member has a cylindrical 
shape of such an axial length that the electromagnetic 
force has a flat characteristic. 

9. A gas blast circuit breaker according to claim 7, 
wherein said coil member has more than one turn in the 
axial direction. 

10. A gas blast circuit breaker comprising: 
a. a casing member confining an arc extinguishing 

gas, 
b. first and second terminals through which current 
flows during the closed condition of said breaker; 

c. a stationary contact member electrically con- . 
nected said first terminal; 

d. a movable contact member disengageably contact 
ing said stationary contact member and connected 
to said second terminal through a switching ar 
rangement, whereby current flows directly be 
tween said contact members during the normally 
closed condition of said breaker and an arc forms 
between said contact members upon disengage 
ment thereof during breaking; 
said movable contact member being electrically 
connected with an operating rod member me 
chanically connected to an operating mechanism 
responsive to a breaking command; 

e. a cylinder member, electrically insulated from said 
rod member and slidably mounted on said rod 
member and having a bottom wall; 

f. a piston member, disposed within said cylinder 
member, electrically insulated from and fixedly 
mounted on said rod member, whereby a part of 
said arc extinguishing gas is compressed in said cyl 
inder; 

g. a nozzle member, mounted on said piston member 
and surrounding said contact members, for blasting 
compressed gas onto said arc, 

8 
said nozzle member communicating with said cyl 
inder through an aperture formed in said piston 
member; 

h. a coil member, short circuited only during the nor 
5 mally closed condition of said breaker and fixed to 

said rod member through which current flows into 
said coil member upon disengagement of said con 
tact members but having its short circuited condi 
tion removed upon displacement of said switching 
arrangement, for generating a magnetic field; 

i. a cylindrical movable short circuit member, con 
centrically adjacent said coil member and directly 
magnetically coupled with said coil member during 
said breaking and fixed to said cylinder member, 
for generating a magnetic repulsive force due to in 
duction current occurring therein, 
said coil member and short circuit member being 
positioned at the rear side of the direction of gas 
blasting, so that a compression movement of said 
cylinder member is effected independently of 
said rod member to thereby minimize a compres 
sion reaction force acting upon said operating 
mechanism; 

j. means for commutating current flowing between 
said terminals to said coil member; 

k. first means for fixedly supporting said coil member 
on said rod member; and 

1. second means for supporting movably said rod 
member. 

11. A gas blast circuit breaker according to claim 10, 
wherein said short circuit member has a cylindrical 
shape of such an axial length that the electromagnetic 
force has a flat characteristic. 

12. A gas blast circuit breaker according to claim 10, 
wherein said coil member has more than one turn in the 
axial direction. 

13. A gas blast circuit breaker comprising: 
a. a casing member confining an arc extinguishing as; 
b. first and second terminals through which current 
flows during the closed condition of said breaker; 

c. a stationary contact member electrically con 
nected with said first terminal; 

d. a movable contact member disengageably contact 
ing with said stationary contact member and con 
nected to said second terminal through a switching 
arrangement, whereby current flows directly be 
tween said contact members during the normally 
closed condition of said breaker and an arc forms 
between said contact members upon disengage 
ment thereof during breaking, 
said movable contact member being electrically 
connected with an operating rod member me 
chanically connected to an operating mechanism 
which is responsive to a breaking command; 

e. a cylinder member, electrically insulated from said 
rod member and slidably mounted on said rod 
member and having a bottom wall; 

... a piston member, disposed within said cylinder 
member, electrically insulated from said rod mem 
ber and fixedly mounted on said rod member, 
whereby a part of said arc extinguishing gas is com 
pressed in said cylinder member; 

g. a nozzle member, mounted on said piston member 
and surrounding said contact members, for blasting 
compressed arc extinguishing gas onto said arc, 
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said nozzle member communicating with said cyl 
inder member through an aperture formed in 
said bottom wall; 

h. a coil member, short circuited during the normally 
closed condition of said breaker and fixed to said 
rod member through which current flows into said 
coil member upon displacement of said switching 
arrangement but having its short circuited condi 
tion removed upon displacement of said switching 
arrangement, for generating a magnetic field; 

i. a cylindrical movable short circuit member, con 
centrically adjacent said coil member and directly 
magnetically coupled with said coil member during 
said breaking and fixed to said cylinder member, 
for generating a magnetic repulsive force due to in 
duction current occurring therein. 
said coil member and short circuit member being 

positioned at the rear side opposite to that of the 
direction of gas blasting, so that a compression 
movement of said cylinder member is effected 
independently of said rod member, to thereby 
minimize a compression reaction force acting 
upon said operating mechanism; 

j. means for commutating current flowing between 
said terminals to said coil member; 

k. first means for fixedly supporting said coil member 
on said rod member; 

l. second means for movably supporting said rod 
member; and 

m. means for biasing said piston member towards the 
direction of gas compression, whereby said piston 
member follows said rod member until said mag 
netic repulsive force is exerted on said piston mem 
ber. 

14. A gas blast circuit breaker according to claim 13, 
wherein said short circuit member has a cylindrical 
shape of such an axial length that the magnetic force 
has a flat characteristic. 

15. A gas blast circuit breaker according to claim 13, 
wherein said coil member has more than one turn in the 
axial direction. 

16. A gas blast circuit breaker comprising: 
a. a casing member confining an arc extinguishing 

gas, 
b. first and second terminals through which current 
flows during the closed condition of said breaker; 

c. a stationary contact member electrically con 
nected with said first terminal; 

d. a movable contact member disengageably con 
tacted with said stationary contact member and 
connected to said second terminal through a 
switching arrangement, whereby current flows di 
rectly between said contact members during the 
normally closed condition of said breaker and an 
arc forms upon disengagement thereof during 
breaking, 
said movable contact member being electrically 
connected to an operating electroconductive rod 
member mechanically connected to an operating 
mechanism responsive to a breaking command, 
said rod member being so designed that said 
movable contact member is disengaged from said 
stationary contact member; 

e. a cylinder member, electrically insulated from said 
rod member and having a bottom wall provided 
with a cylindrical extending portion; 

20 
f. a nozzle member surrounding said contact mem 

bers, slidably disposed within said extending por 
tion and having a flange portion, whereby move 
ment of said nozzle member is restricted, for blast 

5 ing compressed gas onto said arc; 
g. a piston member slidably mounted on said rod 
member, whereby a part of said arc extinguishing 
gas is compressed in said cylinder member; 

h. first means for mechanically biasing said piston 
member against the direction opposite to that of 
gas compression; 

i. second means for preventing blasting of said com 
pressed arc extinguishing gas from said nozzle 
member until a gas pressure in said cylinder mem 
ber reaches a predetermined value, said second 
means including said flange portion and said cylin 
drical extending portion; 

j. a coil member, short circuited during the normally 
closed condition of said breaker and fixed to said 
rod member through which current flows into said 
coil member upon displacement of said switching 
arrangement but having its short circuited condi 
tion removed upon disengagement of said contact 
members, for generating a magnetic field; 

k. a movable short circuit member, concentrically 
adjacent said coil member, directly magnetically 
connected with said coil member during said 
breaking and fixed to said piston member, for pro 
ducing induction current therein due to said mag 
netic field, whereby a magnetic repulsive force is 
produced between said coil member and said short 
circuit member, 
said coil member and short circuit member being 

positioned at the rear side of the direction of gas 
blasting, whereby a compression movement of 
said piston member is effected independently of 
said rod member, to thereby minimize a com 
pression reaction force acting upon said operat 
ing mechanism; 

l. third means for fixingly supporting said coil mem 
ber on said rod member; and 

m. fourth means for supporting movably said rod 
member. 

17. A gas blast circuit breaker according to claim 16, 
wherein said coil member has more than one turn in the 
axial direction. 

18. A gas blast circuit breaker according to claim 16, 
wherein said short circuit member has a cylindrical 
shape. 

19. A gas blast circuit breaker comprising: 
a. a casing member confining an arc extinguishing 

gas; 
b. first and second terminals through which current 
flows during the closed condition of said breaker; 

c. a stationary contact member electrically con 
nected to said first terminal; 

d. a movable contact member disengageably contact 
ing said stationary contact member through a 
switching arrangement, whereby current flows di 
rectly between said contact members during the 
normally closed condition of said breaker and an 
arc forms upon disengagement thereof during 
breaking, 
said movable contact member being electrically 
connected with an operating electroconductive 
rod member mechanically connected to an oper 
ating mechanism responsive to a breaking com 
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mand, said rod member being so designed that 
said movable contact member is disengaged from 
said stationary contact member in accordance 
with said breaking command; 

e. a stationary cylinder member electrically insulated 
from said rod member; 

f. a first piston member slidably disposed within said 
cylinder member, having a sufficiently smaller axial 
length than said cylinder member and having a 
hook portion; 

g. a nozzle member, surrounding said contact mem 
bers, engaged with said hook portion, for blasting 
said arc extinguishing gas onto said arc upon disen 
gagement of said contact members; 

h. a second piston member, disposed within a cham 
ber having a larger volume than said cylinder mem 
ber and communicating with said cylinder through 
valve means; 

i. a stationary coil member disposed at the rear side 
of the direction of gas blasting, de-energized during 
the normally closed condition of said breaker but 
being energized upon disengagement of said con 
tact members, for generating a magnetic field 
therein; 

j. a movable short circuit member disposed within 
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22 
said chamber, and magnetically directly connected 
with said stationary coil member upon disengage 
ment of said contact members, whereby induction 
current is included in said short circuit member by 
the action of said magnetic field; 

k. means for switchably displacing said rod member, 
to thereby cause current to flow into said coil mem 
ber upon disengagement of said contact members; 
and 

l. means for mechanically biasing said short circuit 
member against the direction opposite to that of 
gas compression. 

20. A gas blast circuit breaker according to claim 19, 
wherein said coil member has more than one turn in the 
axial direction. 

21. A gas blast circuit breaker according to claim 19, 
wherein said short circuit member has a cylindrical 
shape. 

22. A gas blast circuit breaker according to claim 19, 
wherein said valve means is a check valve for prevent 
ing the supplying of said arc extinguishing gas in said 
chamber until said piston member is actuated to com 
press said gas. 
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