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ABSTRACT OF THE DISCLosURE 
A gas blast circuit-breaker comprises two tubular, 

axially spaced load breaking contacts which are electri 
cally connected and disconnected by means of a tubular 
contact bridge actuated by a piston and cylinder unit: 
The tubular contacts are located in a switch chamber 
which is gas pressurized. When the contact bridge is 
actuated by establishing a pressure differential on the 
piston thereby to disconnect the contacts, it also opens 
a blast valve which permits the pressurized gas in the 
switch chamber to flow into and through the contacts to 
atmosphere. To reclose the contacts, a pressure differen 
tial in the opposite direction is established on the piston 
and this is accomplished by effecting a time-delayed re 
filling of the switch chamber with the pressurized gas. 
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The present invention relates to electrical circuit-break 
ers of the gas blast type and is an improvement upon the 
circuit-breaker construction disclosed and claimed in a 
co-pending application Ser. No. 291,765, filed July 1, 1963, 
and in which the applicant is one of the joint applicants 
of the present application. 
The co-pending application Ser. No. 291,765, which 

has now matured into Letters Patent No. 3,240,910 
granted Mar. 15, 1966, is directed to a gas blast circuit 
breaker with multiple interruption having impulse-oper 
ated power interrupting points which are located in switch 
chambers that are constantly subjected to a gas pressure 
and where each switching point is provided with two co 
axial nozzle tubes a fixed distance apart through which 
pressure gas flows in opposite directions for extinguish 
ing the arc, a movable bridging switch piece that con 
nects the nozzle tubes being provided which is connected 
to a pressure-operated driving piston and indirectly to 
a valve seat, one of the nozzle tubes being provided with 
a valve disc that together with the valve seat forms the 
blast-valve for the pressure gas. A control valve is used 
for controlling the bridging switch piece by which, at 
the end of the driving piston for the bridging piece fur 
thest away from the switch chamber, the pressure gas 
is allowed to escape for opening the circuit breaker and 
is supplied with pressure gas for the closing operation, the 
end of the piston nearest to the switch chamber being 
subjected continuously to the pressure in the switch 
chamber. A strong closing spring is therefore required 
when it is desired to obtain a rapid closing movement 
with a minimum amount of pressure gas. Since, more 
over, the closing spring has to be compressed for the 
opening operation so that the effective surface of the driv 
ing piston has to be made much larger than is desirable, 
it would be an advantage to be able to dispense with this 
spring. 

In accordance with the present invention, this is 
achieved in that for the purpose of switching in the bridg 
ing piece, one end of its driving piston is subjected to the 
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practically constant control pressure and the other end to 
the pressure in the Switch chamber, whereby for the open 
ing operation the pressure in the switch chamber is tempo 
rarily reduced by throttling means located in the supply 
pipe to the switch chamber. 
The accompanying drawings show a constructional ex 

ample for the purpose of explaining the invention. 
FIG. 1 shows the switch chamber of the gas blast cir 

cuit-breaker in a sectional view; and the variation in pres 
Sure and the movement of the switching piece are shown 
in the diagrams in FIG. 2. 

In FIG. 1, reference numeral 1 indicates a hollow in 
Sulator on which the switch chamber 2 is mounted. The 
latter is constructed as a double switch chamber, only 
part of the right-hand half chamber being shown in the 
drawing, both half chambers being, however, symmetri 
cal. In each half chamber there is a switching point com 
prising a nozzle tube 3 connected electrically to the switch 
chamber, a nozzle tube 5 mounted in a hollow insulator 
4, and a bridging switch element 6. Element 6 in the form 
of a tulip contact is provided with contact fingers 6a 
arranged around the periphery and a driving piston 6b 
which slides within the cylindrical projection 2a. The 
left end of the bridging switch piece is constructed in the 
form of a valve seat which together with the sealing ring 
5a fixed to the nozzle tube 5, forms a blast valve. The in 
terior of the Supporting insulator 1 is in communication 
with the chamber 7, and a filling opening 8 provides a 
communication with the actual arc extinguishing chamber 
9. As is obvious from the drawings, this filling opening 
8 is relatively small as compared with the volume of 
the switch chamber 9 and consequently imparts a time 
delayed characteristic to the filling operation. An open 
ing 10, which is large when compared with the opening 
8, and is also large, as is evident from the drawing, as 
compared with the volume of the cylinder part 15 in 
which piston 6b slides, connects chamber 7 with cham 
ber 11. Reference numeral 12 indicates the valve plate 
of the control valve, which is actuated by the rod 13. 
The lower end of a valve rod 13 is connected to a driving 
mechanism of a known kind but not shown in the draw 
ing. Chamber 11 is provided with an opening 14 which 
communicates with the outside air and in the position 
shown in the figure is closed by the valve plate 12. The 
interior of each nozzle tube 5 and 3 is connected with 
the outside atmosphere. Driving piston 6b shuts off the 
annular space 15 formed by the parts 2a and 3, the space 
15 being in communication with chamber 11. 
. The method of operation of the arrangement is as foll 
lows: 

In the position shown, the switching point is closed, 
chambers 7, 9, 11 being filled with pressure gas which is 
supplied from a pressure gas reservoir (not shown) by 
way of the hollow insulator 1. For the opening operation, 
valve rod 13 and thus also valve disc 12 are pulled rapidly 
downwards. Chambers 15, 11 are thus connected to the 
outside air, by way of opening 14 which has been freed, 
and are thus without pressure because at the same time 
opening 10 has been closed by the valve disc 12. The 
pressure of the gas in chamber 9 acting on the driving pis 
ton 6b causes the bridging switch piece 6 to move to the 
right whereby the opening arc which occurs between the 
switch pieces 5 and 6 and then between the switch pieces 
5 and 3 is subjected to a pressure gas blast and extin 
guished. A drop in gas pressure thus occurs in chamber 
9. Subsequently, a voltage isolator switch not shown in 
the drawing and arranged electrically in series with the 
switch point 3, 5, 6 isolates the circuit-breaker in the open 

0. position in a known manner, so that switch point 3, 5, 6 
can be closed again after the isolator switch contacts 
have opened. This is achieved by moving the valve plate 
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12 by means of valve rod 13 rapidly upwards into the 
position shown. This causes chambers 11, 15 to be filled 
rapidly by way of opening 10 with pressure gas again, 
whilst space 9 is refilled at a much slower rate through 
the comparatively small opening 8, so that a force di 
rected towards the left acts temporarily on the driving 
piston 6b whereby the bridging switch piece 6 is quickly 
returned into the position shown. The movement of the 
bridging switch piece is shown in the lower part of FIG. 
2 and above this the pressure variation in the chambers 
7, 9, 15, both as a function of the time. Curve p indicates 
the pressure in chamber 7, p, the pressure in chamber 9 
and p3 the pressure in chamber 15. At the instant to valve 
plate 12 (FIG. 1) uncovers the opening 14, so that the 
pressure pain chamber 15 drops rapidly. Bridging switch 
piece 6 at the instant t when the pressure p3 has decreased 
down to point A, begins to move downward from its 
end position I (FIG. 2, lower diagram), whereupon pres 
sure p commences to drop, due to pressure gas flowing 
from chamber 9 through the nozzle tubes 3, 5 into the 
open air, until at the instant to it reaches its other end 
position O (open position). At the instant to the return 
movement of the valve plate 12, already referred to com 
mences, whereupon the pressure p in chamber 15 again 
increases rapidly. At the point B on the ps-curve, pressure 
ps exceeds pressure p2 at the instant ta, whereupon the 
bridging switch piece 6 starts its closing movement, this 
being completed at the instant t5. In the meantime, the 
pressure difference of p3 over p2 has attained its maxi 
mum value "Ap." The control pressure p in chamber 7 
decreases only slightly during the switching operation, 
because chambers 11, 15 as well as the opening 8 which 
acts as a throttle point can be kept comparatively small. 
For the initial filling of the circuit-breaker with pressure 
gas, a weak spring 16 is provided in chamber 15 which 
serves only for the purpose of pressing the bridging piece 
6 lightly against the sealing ring 5a so as to keep the blast 
valve closed. A comparatively weak spring is adequate 
for this purpose, so that the disadvantages in connection 
with an arrangement where the switching-in operation 
is achieved solely by means of a strong closing spring, are 
avoided. 
We claim: 
1. In a circuit-breaker of the gas blast type, the com 

bination comprising a switch chamber, first and second 
stationary coaxially positioned tubular nozzle contact 
members located in confronting spaced relation in said 
switch chamber and which establish a switching point for 
said circuit-breaker, the interiors of said nozzle contact 
members being vented to atmosphere, a tubular contact 
member surrounding said nozzle contact members and 
mounted for sliding movement thereon, said slidable con 
tact member bridging the space between said nozzle con 
tact members in a closed position of said switching point 
and being disengaged from said first nozzle contact mem 
ber in an open position of said switching point, said slid 
able contact member being provided on one end thereof 
with a piston slidable within a cylinder surrounding said 
second nozzle contact member and with one side of said 
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piston subject to the gas pressure within said switch cham 
ber, the other end of said slidable contact member to 
gether with a sealing ring secured to and surrounding 
said first nozzle contact member establishing a blast valve 
openable to discharge compressed gas stored in said switch 
chamber into the space between said nozzle contact 
members and through the latter to atmosphere, conduit 
means including a filling opening therein which is rela 
tively small as compared with the volume of said switch 
chamber, said opening constituting a throttling aperture 
for effecting a time-delayed filling of said switch cham 
ber with compressed gas from a supply source, and 
conduit means including control valve means operable in 
one position to vent the interior of said cylinder to atmos 
phere and thereby establish a pressure differential on said 
piston of such direction as to effect movement of said 
piston and slidable contact member to a position open 
ing said blast valve to discharge compressed gas from 
said switch chamber and also opening said Switching point, 
said control valve means being thereafter operable to an 
other position to place the interior of said cylinder at the 
opposite side of said piston in communication with said 
source of compressed gas through a filling opening which 
is relatively large as compared with the volume of said 
cylinder thereby to effect a non-delayed filling of said 
cylinder, said delayed and non-delayed refilling of said 
switch chamber and cylinder respectively thereby serving 
to establish a temporary pressure differential on said 
piston in the opposite direction and which thereby effects 
movement of said piston and slidable contact member in 
the opposite direction to reclose said Switching point and 
blast valve. 

2. A circuit-breaker of the gas blast type as defined 
in claim 1 wherein said control valve means is constituted 
by one valve member operable between two outlet ports 
such as to open one port and simultaneously close the 
other, one of said ports when open serving to place the 
interior of said cylinder in communication with the atmos 
phere and the other of said ports serving as said filling 
opening to place the interior of said cylinder in communi 
cation with said source of compressed gas for the now 
delayed filling thereof. 

3. A circuit-breaker of the gas blast type as defined in 
claim 1 and which further includes a relatively weak 
spring biasing said piston in such direction as to maintain 
said blast valve closed during the initial filling of said 
switch chamber with compressed gas. 
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