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[57] ABSTRACT 
A ?uid actuating device for an electric switching ap 
paratus such as a high-voltage power circuit breaker 
or the like includes an actuator for actuating the elec 
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tric switching apparatus. The actuator has an actuator 
cylinder and a differential piston movable in the cylin 
der between ?rst and second end-positions corre 
sponding to the open and closed positions respectively 
of the switching apparatus. The differential piston has 
two end-faces for receiving ?uid pressure force. One 
of the end-faces has a surface area greater than the 
other end-face thereof. A reservoir supplies ?uid 
under high pressure to the two end-faces of the piston. 
A valve is provided for alternately interrupting and 
passing the ?uid from reservoir to the larger area end 
face whereby the piston is caused to move from the 
second end-position to the ?rst end-position when the 
valve interrupts ?uid to the larger area end-face. An 
opening formed in the actuator cylinder conducts ?uid 
to and from the variable volume chamber conjointly 
de?ned by the larger end-face and the cylinder. A 
damping arrangement reduces the speed of the piston 
in the course of the movement of the same toward the 
?rst end-position and before the ?rst end-position is 
reached. The damping arrangement includes an ancil 
lary piston projecting from the larger area end»face of 
the differential piston which is received in the opening 
for interrupting the ?ow of ?uid passing therethrough 
from the chamber before the piston reaches the ?rst 
end-position. This action causes the ?uid remaining in 
the chamber to be conducted away through a bypass 
whereby the speed of the differential piston is re 
duced. A second bypass is connected in parallel with 
the ?rst-mentioned bypass and the valve includes 
means for controlling the passage of ?uid through the 
second bypass to get ?uid to the larger area end-face 
while the ancillary piston is still in the opening during 
the ?rst part of a movement of the differential piston 
to the second end-position from the first end-position. 

4 Claims, 2 Drawing Figures 
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FLUID ACTUATING DEVICE FOR AN ELECTRIC 
CIRCUIT BREAKER 

BACKGROUND OF THE INVENTION 

The invention relates to an actuating device for an 
electric switching apparatus such as an electric circuit 
breaker, particularly, a high-voltage power circuit 
breaker. The actuating device includes an actuator 
having a differential piston and a cylinder and is ex 
posed to pressure at least in part by means of a valve 
arrangement. A damping device reduces the piston ve 
locity prior to reaching one of its end-positions when 
the large-area side of the piston is relieved of pressure. 
A ?uid actuating device of the foregoing type is dis 

closed, for example, in the copending United States pa 
tent application of Gerhard Grieger and Joaquin 
Bohrdt entitled: FLUID ACTUATING DEVICE FOR 
AN ELECTRIC CIRCUIT BREAKER. 
Hydraulic actuating devices for electric circuit 

breakers, and in particular, for high-voltage power cir 
cuit breakers, must move the movable contacts as fast 
as possible and without delay in dependence on the 
control command for closing or opening the breaker. 
The movable contacts of modern, high-speed high 
voltage power circuit breakers can weigh several kilo~ 
grams and, to move these contacts, an energy of several 
meter-kilograms is required for the drive. Therefore, 
the differential pistons of hydraulic actuating devices 
must be transferred from their one end-position to the 
other end-position with considerable acceleration. To 
prevent rebound, the piston motion must be deceler 
ated in a suitable manner over a short stroke. 

It is known to provide the differential piston with a 
damping device which becomes effective shortly before 
reaching the end-position. In this case, a damping pis 
ton connected with the differential piston is introduced 
into a bore which in?uences, by means of de?ned dis 
charge ori?ces, the discharge velocity of the cylinder 
contents of the bore, compressed by the damping pis 
ton, in the sense of decelerating the piston. 
The known arrangements have the drawback that not 

only the velocity of the differential piston is damped 
before it reaches the end position, but that also, the 
starting motion is initially impeded by the damping pis 
ton; this leads to a lengthening of the reversal time, that 
is, the switching time. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a ?uid actu 
ating device which overcomes the foregoing disadvan 
tages. 
The invention achieves the foregoing object by pro 

viding that the differential piston is connected with a 
piston of a damping arrangement which engages, 
shortly before reaching the end position, with a bore, 
which is formed in the cylinder opposite the large-area 
end-face of the piston and which carries the pressure 
?uid of the actuator cylinder. The pressure medium 
thereby enclosed in the actuator piston is discharged 
through a bypass including a throttle point. Parallel to 
this ?rst bypass is connected a second bypass which is 
controlled by the valve arrangement. This makes it pos 
sible to construct the valve arrangement for controlling 
the drive as a reversing valve (three-way valve) which, 
in addition to an inlet-valve body and an outlet valve 
body for the actuator, is provided with a slide-valve 
member which opens and closes the second bypass in 

25 

30 

35 

40 

45 

50 

55 

65 

2 
the same sense as the inlet valve body. During the start 
ing motion, that is, when the inlet valve body is opened, 
pressure medium can get, in this manner, into the actu 
ator cylinder space unimpeded and bypassing the 
damping arrangement so that the starting motion can 
take its course unin?uenced by the damping arrange 
ment. 
The ?uid actuating device of the invention is suitable 

for a switching apparatus such as a high»voltage power 
circuit breaker or the like. The ?uid actuating device 
includes as a feature an actuator for actuating the elec 
tric switching apparatus. The actuator has an actuator 
cylinder and a differential piston movable in the cylin 
der between ?rst and second endpositions correspond 
ing to the open and closed positions respectively of the 
switching apparatus. The differential piston has two 
end-faces for receiving ?uid pressure force and one of 
the end-faces has a surface area greater than the sur 
face area of the other one of the two end-faces. High 
pressure supply means supplies ?uid to the two end 
faces and valve means alternately interrupts and passes 
the ?uid from'the ?uid supply means to the larger area 
end-face whereby the differential piston is caused to 
move from the second end-position to the ?rst end 
position when the valve means interrupts fluid to the 
larger area endface thereby relieving the ?uid pressure 
thereon. The larger area end-face of the differential 
piston and the portion of the actuator cylinder facing 
towards the larger area end-face conjointly de?ne a 
chamber having a volume that changes in dependence 
upon the movement of the piston in the actuator cylin 
der. Passage means is formed in the actuator cylinder 
for conducting ?uid to and from the chamber in accor 
dance with the movement of the piston between the 
end-positions. Damping means are provided for reduc 
ing the speed of the piston in the course of the move 
ment of the same toward the ?rst end-position from the 
second end-position and before the ?rst end-position is 
reached. The damping means includes a bypass for 
conducting ?uid away from the chamber, and an ancil 
lary piston projecting from the larger area end-face of 
the differential piston. The passage means is an opening 
con?gured to accommodate and receive the ancillary 
piston therein for interrupting the ?ow of ?uid passing 
therethrough from the chamber before the differential 
piston reaches the ?rst end-position thereby causing 
the ?uid remaining in the chamber to be conducted 
away through the bypass whereby the speed of the dif 
ferential piston is reduced. A second bypass is con 
nected in parallel with the ?rst-mentioned bypass. 
Also, the valve means includes means for controlling 
the passage of ?uid through the second bypass thereby 
getting ?uid to the larger area end-face of the piston 
during the time the ancillary piston is still in the open 
ing during the first part of a movement of the differen 
tial piston to the second end-position from the ?rst end 
position. 

In addition to the advantages evident from the fore 
going, there is the advantage that the damping action 
is achieved without check valves. 
According to another feature of the invention, throt 

tle means can be provided for adjusting the flow of ?uid 
through the bypass ?rst-mentioned above. The throttle 
means can be a screw adjustably penetrating the bypass 
for adjusting the cross-section thereof. 
The valve arrangement includes advantageously a 

differential piston acted upon by pressure ?uid, and a 
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cylinder, which is combined with the actuator cylinder 
to form a structural unit. 
Thus, the ?uid actuating device of invention can in 

clude a housing and the actuator cylinder can be 
formed in this housing. The valve meansican include a 
movable member configured as a differential piston 
having two end-faces ?uidly connected to the ?uid sup 
ply means. The valve means can further include means 
for interrupting and passing ?uid from the ?uid supply 
means to one of the end-faces of the last-mentioned dif 
ferential piston. A second cylinder formed in the hous 
ing can accommodate the last'mentioned differential 
piston therein whereby the second cylinder and the ac» 
tuator cylinder are contained in the same structural 
unit. In this manner, long pipelines for conducting the 
pressure medium can be avoided, so that pressure 
losses can be prevented and the intrinsic time for re 
versing the actuator reduced. 
The invention makes it possible to provide effective 

damping action for the differential piston of the actua 
tor when the breaker opens and still obtains a starting 
speed when the breaker closing operation is initiated. 
Although the invention is illustrated and described 

herein as an improved ?uid actuating device for an 
electric circuit breaker, it is nevertheless not intended 
to be limited to the details shown, since various modifi 
cations may be made therein within the scope and the 
range of the claims. The invention, however, together 
with additional objects and advantages will be best un 
derstood from the following description and in connec 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. I is a schematic diagram, partially in section, of 
a ?uid actuating device according to the invention. The 
?uid actuating device is equipped with means for 
damping the travel of the differential piston as it ap 
proaches the end-position thereof corresponding to the 
open position of the breaker. The actuator differential 
piston is shown in the position for the breaker open 
condition. 

FIG. 2 is also a schematic diagram and shows the em 
bodiment according to FIG. 1 wherein the differential 
piston is disposed at its end-position corresponding to 
the condition of the circuit breaker in the closed posi 
IlOl'l. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS OF THE INVENTION 

FIG. 1 shows an electric power circuit breaker 1 
which can, for example, be constructed as a blast 
piston circuit breaker with sulfur hexa?uoride as the 
quenching medium and which has a switching capacity 
of 5 GVA at a voltage of 110 kV or more. The circuit 
breaker is operated by a hydraulic actuating device 2 
which comprises an actuator 5 consisting of a differen 
tial piston 3 and an actuator cylinder 4. Pressure can be 
admitted to the actuator 5 through a valve arrangement 
6. The pressure ?uid is taken from high-pressure ?uid 
supply means in the form of a reservoir 7 wherein a pre 
determined pressure is maintained by means of a pump 
(not shown). The differential piston of the actuator 5 
is coupled with the movable contact of the circuit 
breaker I by means of a piston rod 8. 
The pressure fluid is fed to the cylinder 4 of the actu 

ator from the reservoir 7 through a line 9. The ?uid is 
supplied to a line 11 which leads to valve means in the 

4 
form of the valve arrangement 6. The valve arrange 
ment 6 consists of a differential piston 10 which is rig 
idly connected with an inlet-valve body 12 and an out 
let-valve body 13 for opening and closing correspond 

5 ing inlet-valve and outlet-valve passages of the actua 
tor. The inlet and outlet valve bodies 12 and 13 are at 
tached at opposite ends of a rod 14 which connects the 
two bodies ?rmly with each other. The valve arrange 
ment 6 is con?gured as a reversing valve (three-way 

valve). 
The differential piston 3 is connected with a plug 

shaped piston 15 which engages with a cylinder bore 
16. The endface 18 of the cylinder 4 adjacent the large 
area end-face 17 of the differential piston 3 also has a 
bore 19 which constitutes a ?rst bypass and is equipped 
with a throttle means 20. An outlet 21 leading from 
throttle means 20 and the bypass 19 opens into the 
space 22 formed between the inlet and outlet valve 
seats. The bore 16 also opens into the space 22. 
From the end-face 18 of the cylinder 4, a second by 

pass 23 leads into the space 22. The opening 24 of the 
second bypass can be controlled by a slide-valve mem 
ber 25, which is ?rmly mounted on the rod 14. This 
slide-valve body 25 is operated in the same sense as the 
inlet~valve body 12. That is, slide-valve body 25 opens 
the bypass 23 when the inlet valve opens, and closes the 
bypass 23 when the outlet valve opens and the inlet 
valve closes. 
The operation of the ?uid actuating device according 

to the invention is as follows: 
For reversing the actuator 5 from the position seen 

in FIG. 2 into the open position of the electric circuit 
breaker l, the line 10a leading to the differential piston 
10 is relieved of pressure. The differential piston 10 
thereupon occupies the position that can be seen in 
FIG. 1, so that the inlet valve 12 is closed. At the same 
time, the slide-valve body 25 is moved in front of the 
opening 24 of the second bypass 23. The pressure me 
dium supplied from the reservoir 7 to the actuator cyl 
inder 4 through the line 9 acts on the small-area end 
face 17a of the differential piston 3 and moves the lat 
ter downward. In the course of its motion, the plug 
shaped piston 15 enters the bore 16 and thereby en 
closes between the actuator cylinder 4 and the piston 
3 a volume of pressure ?uid that can flow out only 
through the bypass 19 having an adjustable cross 
section. The discharge during the entire piston move 
ment takes place through the outlet valve 13 and a line 
26, the line 26 being connected with a low~pressure 
tank 27 for the pressure medium. In this manner, the 
opening motion of the differential piston 3 is effectively 
damped shortly before it reaches the end position. 

If the differential piston is again reversed from the 
position shown in FIG. 1 by applying pressure to the 
differential piston 10 through the line 10a, pressure 
fluid is fed by the opening of the inlet-valve body 12 
from the reservoir 7 through the lines 9 and 11 to the 
bore 16 as well as, through the second bypass 23, to the 
large-area end-face 17 of the differential piston 3. In 
this manner, the damping arrangement 19, 20 is made 
ineffective, more speci?cally, the starting motion takes 
place unin?uenced by this damping arrangement. 
As shown in FIGS. 1 and 2, the valve arrangement 6 

is composed of a differential piston 10 which can be 
acted upon by a pressure medium, and a cylinder 10b, 
which is combined with the actuator cylinder 4 to form 
a structural unit. Thus, in this way, it is possible to com 
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bine in one structural unit, the essential lines and bores 
which carry the pressure ?uid and serve to reverse the 
actuator 5. 
What is claimed is: 
l. A ?uid actuating device for an electric switching 

apparatus such as a high-voltage power circuit breaker 
or the like comprising: an actuator for actuating the 
electric switching apparatus; said actuator including an 
actuator cylinder, and a differential piston movable in 
said cylinder between ?rst and second end-positions 
corresponding to the open and closed positions respec 
tively of the switching apparatus, said differential pis 
ton having two end-faces for receiving fluid pressure 
force, one of said end-faces having a surface area 
greater than the surface area of the other one of said 
two end-faces; high-pressure supply means for supply 
ing ?uid to said two end-faces; valve means for alter 
nately interrupting and passing the ?uid from said ?uid 
supply means to said one end-face whereby said differ 
ential piston is caused to move from said second end 
position to said ?rst end-position when said valve 
means interrupts ?uid to said one end-face thereby re 
lieving the ?uid pressure thereon; said one end-face of 
said differential piston and the portion of said actuator 
cylinder facing towards said one end-face conjointly 
de?ning a chamber having a volume that changes in de 
pendence upon the movement of said piston in said ac 
tuator cylinder; passage means formed in said actuator 
cylinder for conducting ?uid to and from said chamber 
in accordance with the movement of said piston be 
tween said end-positions; damping means for reducing 
the speed of said piston in the course of the movement 
of the same toward said ?rst end-position from said sec 
ond end-position and before said ?rst end-position is 
reached, said damping means including: a bypass for 
conducting ?uid away from said chamber, an ancillary 
piston projecting from said one end-face of said differ 
ential piston, said passage means being an opening con 
?gured to accommodate and recieve said ancillary pis 
ton therein for interrupting the ?ow of ?uid passing 
therethrough from said chamber before said differen 
tial piston reaches said first end-position thereby caus 
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6 
ing the ?uid remaining in said chamber to be con 
ducted away through said bypass whereby the speed of 
said differential piston is reduced; 21 second bypass con 
nected in parallel with said ?rst-mentioned bypass; said 
actuator including a valve-inlet passage for directing 
?uid from said ?uid supply means to said one end-face 
of said differential piston, and a valve-outlet passage 
for directing ?uid away from said one end-face; and, 
said valve means comprising a member movable be 
tween ?rst and second positions, two valve bodies 
forming part of said member and corresponding to re 
spective ones of said passages for opening and closing 
the same in dependence upon the position of said mem 
ber, and a slide‘valve body also forming part of said 
member for opening and closing said second bypass in 
the same sense as said valve-inlet passage in opened 
and closed and so controls the passage of ?uid through 
said second bypass thereby getting ?uid to said one 
end-face of said piston during the time said ancillary 
piston is still in said opening during the ?rst part of a 
movement of said differential piston to said second 
end-position from said ?rst end-position. 

2. The ?uid actuating device of claim 1 comprising 
throttle means for adjusting the ?ow of ?uid through 
said ?rst-mentioned bypass. 

3. The ?uid actuating device of claim 2, said throttle 
means being a screw adjustably penetrating said ?rst 
mentioned bypass for adjusting the corss-section 
thereof. 

4. The ?uid actuating device of claim 1 comprising 
a housing, said actuator cylinder being formed in said 
housing, said movable member being configured as a 
differential piston having two end-faces ?uidly con 
nected to said ?uid supply means; and, said valve 
means further comprising means for interrupting and 
passing ?uid from said ?uid supply means to one of said 
end-faces of said last-mentioned differential piston, and 
a second cylinder formed in said housing for accommo 
dating said last-mentioned differential piston therein 
whereby said second cylinder and said actuator cylin 
der are contained in the same structural unit, 

* * it‘ * IIK 


