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This invention relates to liquid-insulated A. C. 
electric circuit-breakers, more especially intend 
ed for use on high voltage circuits. In order to 
increase the speed of operation, it is known to 
provide Such a circuit-breaker with an arc con 
trol device comprising an enclosure through 
which the moving contact is drawn and in which 
a relatively high pressure is produced by the arc 
S0 that the compressed insulating liquid, vapour 
and/or gas within the enclosure constitutes a 
deionizing fluid or blast which forces the ionized 
arc gases through vents or Outlets in the enclosure 
which are laterally disposed with respect to the 
arc path. 
The present invention has for its object to pro 

vide an improved construction of circuit-breaker 
having an arc control device of this kind, where 
in still higher speed of operation can be obtained 
With due economy in material and space occu 
pied and with ready, accessibility of all working 
parts. 
In the circuit-breaker according to this inven 

tion the moving contact is actuated by a fluid 
pressure operated device disposed within the cir 
cuit-breaker tank adjacent to the end of the arc 
control device. With this arrangement the mov 
ing contact can be mounted directly on Or formed 
integral with the piston or other moving member 
of the actuating device, thus providing for a mini 
mum inertia of moving parts and thereby en 
abling a very high speed of operation to be ob 
tained. 
The electrical connection from the moving Con 

tact to the external circuit may include a portion 
of the conduit or conduits conveying the operating 
fluid to the fluid-pressure operated device, or the 
relatively moving members of such device which 
are in sliding engagement with one another, or 
both. Alternatively the operating fluid may be 
Supplied to the fluid-pressure operated device 
through a conduit or conduits of insulating ma 
terial within the circuit-breaker tank. The elec 
trical connection from the moving contact to the 
external circuit (which may comprise one or more 
conductors and/or a portion of the conduit or 
conduits) is preferably disposed adjacent to the 
enclosure of the arc control device on the side 
thereof remote from the lateral vents, the ar 
rangement being Such that the flow of current 
through this connection tends to move the arc 
towards or into the throats of the vents. 
The following is a description by Way of ex 

ample of two convenient constructions of circuit 
breaker according to this invention with refer 
ence to the accompanying drawings, in which 

(C. 200-150) 
Figure 1 is a somewhat diagrammatic perspec 

tive view of one construction, the tank being 
partly broken away, and 

Figure 2 is a side elevation partly in Section of 
another construction. 
The circuit-breaker shown in Figure 1 is of the 

Single-phase single-break type, the circuit-break 
er contacts being innersed in oil in a metal tank 
A closed at the top in the usual manner by a 
cover plate Al from which the contact structure 
is suspended. Inspection of the contacts is car 
ried out by lowering the tank from the cover 
plate or by raising the cover plate and contacts 
from the tank. 
The fixed contact B of the circuit-breaker (in 

dicated in dotted lines) is mounted within the 
upper end of an arc control device C comprising 
a Structure of insulating material surrounding an 
enclosure (not shown) from one side of which a 
number of vertically aligned vents C1 extend to 
the outside of the structure. The fixed contact 
B is connected to the external circuit by a con 
ductor BI passing through a lead-in bushing B2 
carried more or less centrally by the cover plate 
Al. The lower end of the arc control device C 
is closed except for an orifice within which is 
loosely mounted a throat Washer (not shown) 
through which passes a vertical rod or bar ID con 
Stituting the moving contact. The construction 
of the arc control device may vary but is pref 
erably in One or other of the forms described in 
British patent specification Nos. 435,250 and 
435,308, in the names of the present applicants 
and others. 
Two vertical slabs of insulating material E and 

El extending through the cover All of the tank 
are supported by brackets E2 and E3 fixed to the 
underside of the cover Al So that they extend 
downwardly past the arc-control device C, one 
on either side thereof. The plates E, El carry 
between them and beneath the arc control de 
vice C a vertical closed metal cylinder F within 
which can slide a piston Fil directly mounted on 
the lower end of the moving Contact rod D. The 
cylinder F is connected to the plates by lugs F2. 
The plates E, El may also serve to support the 
arc control device C although, if desired, this may 
be directly supported by the bushing insulator 
B2 through which passes the conductor B lead 
ing to the fixed contact. 
To the upper and lower ends of the cylinder F. 

are respectively connected two metal pipes G and 
G1 which pass upwardly through bores in the 
two plates E and El and project through the upper 
ends of these plates. 
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lating device for the moving contact rod D1. 

2 
The pipes G and G serve to convey operating 

fluid to the cylinder F to cause movement of the 
piston F1 therein and thus movement of the mov 
ing contact D into and out of engagement of the 
fixed contact B within the arc control device. 
The operating fluid may consist of air or other 
gaS or of a liquid, such for example as oil. 
In addition to conveying operating fluid to the 

cylinder F, the pipes G and G1 are electrically 
Connected in parallel to the external circuit. So 
as to constitute part of the connection between 
this circuit and the moving contact D. The en 
gaging Surfaces of the piston F1 and cylinder F. 
and of the noving contact D and a gland F3 at 
the top of the cylinder are utilized as slidiing 
contactS for conveying the current from the pipes 
C and G1 to the moving contact, D. If desired, 
however, in addition to or instead of this ar 
rangement, Some other connection (such as a 
flexible lead or leads, or a fixed sleeve in sliding 
engagement with the part of the moving con 
tact D between the lower end of the arc control 
device C and the top of the cylinder F) may be 
provided between the moving contact D and the 
pipes G and G-1. The bores in the plates EEl 
containing the pipes. GG1 are, as shown, prefer 
ably So disposed in relation to the arc control 
device that any electro-dynamic action which 
may be exerted on the arc Within the enclosure 
of the device C by the current flowing through 
the pipes, will tend to move the arc towards or 
into the throats of the lateral vents C1, that is, 
the pipes GG1 are preferably disposed in bores 
Inear to those edges of the plates EEl on the 
side of the arc control device C remote from the 
lateral Wents C. Conduits of insulating mate 
rial (not shown) are employed between the upper 
ends of the pipes GG1 and the mechanism con 
trolling the Supply of operating fluid in order to 
isolate Such mechanism from the electrical cir 
cuit. 
Operation of the fluid Supply control mecha 

nism Will effect pneumatically or hydraulically 
the Opening and closing movements of the cir 
cuit-breaker, and since the moving parts, which 
consist merely of the piston F1 and the relative 
ly Short rod or bar D constituting the moving 
contact, can be light in weight, a very high speed 
of Operation can readily be obtained, thus ren 
dering the arc control device C highly eficient 
in effecting extinction of the arc within a very 
feW cycles of the alternating current. The ar 
rangement is also compact and economical to 
manufacture. 
The construction shown in Figure 2 differs 

from that shown in Figure 1 mainly in that the 
fluid pressure system is independent of the elec 
trical circuits and the conductors which are re 
Spectively connected to the fixed and moving 
Contacts at opposite ends of the arc control de 
Vice, are arranged to form a current loop or 
partial loop for producing a magnetic field for 
deflecting the arc towards or into the throats 
of the lateral vents. 
AS in the construction shown in Figure 1, the 

arc control device C2 is supported from the cover 
plate A3 of a tank A2 either by a bushing insul 
lator B for the conductor B4 connected to the 
fixed contact B5 or by side plates E4 (only one 
of Which is shown) which extend downwardly 
froin the cover plate A8 and serve to support the 
Cylinder F4 of the pneumatic or hydraulic actu 

The 
arc control device C2 is provided with vertically 

2,120,781. 
aligned lateral vents C3 extending from the en 
closure C4 to the outside of the structure. 
In this construction the Connection to the Inow 

ing contact D1 is made by a conductor H passing 
through a lead-in bushing H carried by the tank 
cover plate A3 this conductor being so disposed 
that it extends downwardly into the tank in 
close proximity to the arc control device C2 and 
On the Side thereof remote from the lateral vents 
C3. The lower end of the conductor H carries a 
cross-bar H2 having at its end a sleeve or ring H3 
Surrounding the moving contact rod Dl in the 
Space between the lower end of the arc control 
device C2 and the upper end of the cylinder F4. 
The ring H3 carries a number of contact seg 
ments H? which are pressed into engagement 
With the Surface of the contact rod D by Springs 
H5. OWing to the arrangement of the conductor 
H relatively to the axis of the moving contact 
and the line of Vertically aligned vents, the 
electro-dynamic action of the current flowing 
through the conductor H will tend to move the 
arc in the enclosure C4 towards or into the 
throats of the vents. 
AS in the first arrangement, the moving con 

tact D1 is directly connected to the piston F5 
of the fluid-pressure actuating device, but the 
pipes G2 and G3 within the tank conveying oper 
ating fluid to the cylinder F4 are in this instance 
of insulating material and may be in the form 
Of bores through the insulating Side plates E4. 
This arrangement avoids the necessity for provid 
ing insulated conduits leading from the upper 
ends of the pipes to the fluid Supply control 
mechanism. 

it Will be appreciated that the above arrange 
mentS have been described by Way of example 
Only and may be modified in various ways With 
in the Scope of the invention. Thus for instance 
the above arrangements employ a vertically mov 
ing pistOn and contact with the fluid-pressure 
device beneath the arc control device, but these 
partS may be otherwise disposed, as for example 
by using horizontal movements. Again the ar 
rangements may be applied to multi-phase cir 
cuit-breakers with the devices in the several 
phases all mounted in the same tank. The in 
Sulating supporting structures for the fluid pres 
Sure device or devices may be used as the Sup 
ports for the arc control device or devices and 
may in Some instances constitute parts of the 
inSulating Walls thereof. 
What I claim as my invention and desire to 

Secure by Letters Patent is:- 
1. A liquid-insulated alternating current elec 

tric circuit-breaker comprising, in combination, 
a tank, a COver therefor, insulating liquid with 
in the tank, cooperating fixed and moving con 
tacts within the tank, an arc control device hav. 
ing an encloSure through which the moving con 
tact is drawn during opening of the circuit 
breaker and in which a relatively high pressure is 
produced by the arc So as to expel the arc gases 
through lateral vents in the enclosure, an actu 
ating device for the moving contact operated by 
fluid preSSure and mounted within the tank near 
an end of the arc control device, and a metal 
conduit passing through the cover of the tank 
and insulated therefrom for conveying pressure 
fluid to the actuating device and making elec 
trical connection to the moving contact. 

2. A liquid-insulated alternating current elec 
tric circuit-breaker comprising, in combination, 
a tank, insulating liquid within the tank, cooper 
ating fixed and moving contacts within the tank, 
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an arc control device associated with the con 
tacts, an actuating device for the moving Con 
tact operated by fluid pressure and mounted 
within the tank near an end of the arc control 
device, and a metal conduit for conveying pres 
Sure fluid to the actuating device and making 
electrical connection to the moving contact, the 
disposition of the metal conduit relatively to the 
arc control device being such that the electro 
dynamic action due to the electric current flow 
ing therethrough, tends to move the arc towards 
the lateral vents. 

3. A liquid-insulated alternating current elec 
tric circuit-breaker comprising, in combination, 
a tank, a removable cover therefor, insulating 
liquid within the tank, cooperating fixed and 
moving contacts within the tank, an arc control 
device having an enclosure through which the 
moving contact is drawn during opening of the 
circuit-breaker and in which a relatively high 
pressure is produced by the arc so as to expel 
the arc gases through lateral vents in the en 
closure, an actuating device for the moving con 
tact operated by fluid pressure and mounted 
Within the tank near an end of the arc Control 
device, means for supporting the actuating de 
Vice and the arc control device from the cover of 
the tank, a conduit of insulating material pass 
ing through the cover for conveying pressure 
fluid to the actuating device, and an electrical 
connection passing through the cover and insu 
lated therefrom and in sliding engagement with 
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the moving contact. 
4. A liquid-insuluated alternating current elec 

tric circuit-breaker as claimed in claim 3, in 
which the electrical connection to the moving 
contact is disposed on the side of the arc Control 
device remote from the lateral vents. 

5. A liquid-insulated alternating current elec 
tric circuit-breaker comprising, in combination, 
a tank, insulating liquid. Within the tank, co 
operating fixed and moving contacts within the 
tank, an arc control device having an enclosure 
through Which the moving contact is dra Win dur 
ing opening of the circuit-breaker and in which 
a relatively high pressure is produced by the arc 
So as to expel the arc gases through lateral vents 
in the enclosure, an actuating device for the mov 
ing contact operated by fluid pressure and mount 
ed. Within the tank near an end of the arc coin 
trol device, and electrical connections to the fixed 
and moving contacts arranged to form a current 
loop for producing a magnetic field for deflecting 
the arc towards the lateral vents in the enclosure. 

6. A liquid-insulated alternating current elec 
tric circuit-breaker comprising, in combination, 
a tank, a cover therefor, insulating liquid within 
the tank, an arc control device within the tank 
having an enclosure, a fixed contact at the upper 
end of the enclosure, a cooperating moving con 
tact which passes through an opening in the 
lower end of the enclosure, at least one plate of 
insulating material Supported from the tank 
cover so as to extend downwardly into the tank, 
and an actuating device for the moving contact 
operated by fluid pressure and mounted on the 
said plate so that it is directly below the lower 
end of the arc control device. 

7. A liquid-insulated alternating current elec 
tric circuit-breaker comprising, in combination, 
a tank, a cover therefor, insulating liquid within 
the tank, an arc control device Within the tank 
having an enclosure, a fixed contact at the upper 
end of the enclosure, a cooperating moving con 
tact which passes through an opening in the 

3 
lower end of the enclosure and is drawn through 
the enclosure during opening of the circuit 
breaker so that the arc produces Within the en 
closure a relatively high pressure Which expels 
the ionized arc gases through vents in the en 
closure laterally disposed With respect to the arc 
path, at least one plate of insulating material 
Supported from the tank cover So as to extend 
downwardly into the tank, an actuating device 
for the moving contact operated by fluid pres 
sure and mounted on the said plate So that it is 
directly below the lower end of the arc control 
device, and means for Supplying pressure fluid 
to the actuating device comprising a bore in at 
least one plate supporting the said device. 

8. A liquid-insulated alternating current elec 
tric circuit-bleakel' comprising, in combination, 
a tank, a cover therefor, insulating liquid within 
the tank, an arc control device within the tank 
having an enclosure, a fixed contact at the up 
per end of the enclosure, a cooperating moving 
contact which passes through an opening in the 
lower end of the enclosure and is drawn through 
the enclosure during opening of the circuit 
breaker So that the arc produces within the en 
closure a relatively high pressure which expels 
the ionized arc gases through vents in the en 
closure laterally disposed with respect to the arc 
path, tWO plates of insulating material Sup 
ported from the tank cover So as to extend 
downwardly one on each side of the arc control 
device, an actuating device for the moving con 
tact operated by fluid pressure and mounted 
On the Said plates So that it is directly below the 
lower end of the arc control device, and metal : 
conduits for supplying pressure fluid to the ac 
tuating device disposed in bores in the plates 
Supporting the said device. 

9. A liquid-insulated alternating current elec 
tric circuit-breaker as claimed in claim 8 in 
which the metal conduits act as electrical con 
nections to the moving contact and are so dis 
posed relatively to the arc control device that the 
electro-dynamic action due to the electric cur 
rent flowing therethrough tends to move the arc 
towards the lateral vents. 

10. A liquid-insulated alternating current elec 
tric circuit-breaker comprising, in combination, a 
tank, insulating liquid within the tank, an arc 
control device within the tank having an enclo 
sure, a fixed contact at one end of the enclosure, 
a cooperating moving contact which passes 
through an opening at the other end of the en 
closure and is drawn through the enclosure dur 
ing opening of the circuit-breaker so that the arc 
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produces within the enclosure a relatively high 
pressure which expels the ionized arc gases 
through vents in the enclosure laterally disposed 
with respect to the arc path, a cylinder mounted 
Within the tank near that end of the arc control 
device having the opening for the moving contact, 
a piston Within the cylinder, a connection be 
tween the piston and the moving contact, and 
metal conduits for supplying pressure fluid to 
the cylinder and making electrical connection to 
the moving contact. 

ll. A liquid-insulated alternating current elec 
tric circuit-breaker comprising, in combination, a 
tank, a cover therefor, insulating liquid within 
the tank, an arc control device within the tank 
having an enclosure, a fixed contact at the upper 
end of the enclosure, a cooperating moving con 
tact which passes through an opening at the 
lower end of the enclosure, at least one plate of 
insulating material Supported from the tank 
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cover so as to extend downwardly into the tank, 
a cylinder mounted on the Said plate So that it 
is directly below the lower end of the arc control 
device, a piston. Within the cylinder, means for 
connecting the moving contact to the piston, and 
means for Supplying pressure fluid to the cylin 
der for Operating the piston. 

12. A liquid-insulated alternating Current elec 

tric circuit-breaker as claimed in claim 11, in 
which pressure fluid is Supplied to the cylinder 
through a bore in the plate Supporting the cylin 
der and an electrical connection in sliding en 
gagement with the moving contact is disposed 
On the side of the arc control device remote from 
the lateral Wents. 

HENRY WILLIAMI CLOTHER. 


