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1. 

This invention relates to high voltage electric 
circuit breakers and more particularly to gas 
blast circuit breakers having interrupting con 
tacts biased toward the closed position and ar 
ranged in Series with isolating contacts and 
Whereiin resistance means is connected in parallel 
With the interrupting contacts. 

In Circuit breakers of this type a blast of gas 
is used to extinguish the arc drawn between the 
interrupting contacts after separation thereof 
and resistance means connected across the in 
terrupting contacts is for the purpose of limit 
ing the recovery voltage peaks tending to cause 
a restrike of the arc between the interrupting 
contacts. Since the resistance in parallel with 
the interrupting contacts allows current to by 
paSS the interrupting contacts after the arc is 
extinguished at these contacts, it is necessary to 
interrupt this current at the isolating contacts. 
In high Voltage breakers such interruption may 
prove difficult, if not impossible, unless Special 
provision for interrupting the arc at the isolat 
ing contacts is made. 
The principal object of this invention is to 

: provide improved means for interrupting the . . 
resistance current in a gas blast circuit breaker 
having resistance means in parallel with its 
interrupting contacts and for thereafter intro 
ducing an isolating gap into the circuit after the 
resistance current is interrupted. 
According to the invention an interrupter hav 

ing main interrupting contacts in series with 
isolating contacts and having resistance means 
in parallel with the main interrupting contacts 
is constructed so that the isolating contacts are 
Separated by a blast of gas, which, in addition 
to Separating these isolating contacts, also ex 
tinguishes the arc drawn therebetween after in 
terruption of the main arc drawn between the 
interrupting contacts. Thereafter a suitable iso 
lating gap is established by means which quickly 
increases the distance separating the isolating 
contacts after the arc drawn therebetween is 
extinguished. 
The invention Will be better understood With 

reference to the accompanying drawings in which 
Fig. 1 is a croSS Sectional view showing the cir 
cuitbreaking elements of a gas blast breaker con 
structed in accordance With the invention; Fig. 
2 is an end view of a circuit breaker embodying 
the circuit breaker element shown in Fig. 1; and 
in which Fig. 3 is an elevation of a three-phase 
circuit breaker evolved from the single-phase 
construction shown in FigS. 1 and 2. 

Referring to Fig. 1 of the drawings, the breaker 
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2. 
is furnished With a double ended circuit inter 
rupting unit with one end of which is aSSOciated 
a retractable isolating and resistance current in 
terrupting contact while the other end is pro 
vided with an interrupting contact 2. The re 
tractable contact is conductively a SSociated 
With one terminal of the breaker, While the in 
terrupting head 2 forms the Second termina. Of 
the breaker. In the circuit-making position ill 
lustrated, the contacts and 2 are conductively 
connected through a stationary hollow conduct 
ing member 3. The member 3 is, for the most 
part, enclosed within an outer insulating casing, 
formed in two parts 4 and 5, between which and 
the conducting member 3 are formed annual 
spaces 6 and 6 respectively. The hollow con 
ducting member 3 is also made conveniently in 
two parts 3a and 35 which are separately joined 
together at a fanged joint , the fange on the 
right-hand portion 3b of the conducting men 
ber 3 being also used as a means for Supporting 
the member 3 from a central generally cylin 
drical mounting casting 8. The casting 3 is ex 
tended to provide a flange 3 into which the right 
hand portion 5 of the insulating casing is ce 
mented or otherwise secured, while the depend 
ing fange 8 furnishes jointing means whereby 
the assembly of the Whole interrupting unit is 
mounted upon a column insulator . 
The left-hand portion is of the insulating cas 

ing is secured into a support fange which is 
in turn Separately attached to the mounting cast 
ing 8 by means of bolts 2. To the interior of 
portion 4 of the insulating casing is also at 
tached an insulated throat member 3 through 
which the retractable isolating rod contact en 
ters to engage the left-hand end of the contact 
retainer 30, of the conducting member 3. Con 
tact between the rod and the conducting men 
ber 3 is established by the “fixed' contact reans 
consisting of a plurality of radially arranged coin 
tactfingers. A pivotally mounted on the inner 
periphery - Of the left-hand end of coinact re 
tainer 3d, the contact fingers is being biased to 
Ward engagement with the rod by biasing 
Springs 5 provided with thrust rods 6. The 
angular movement of the contact fingers is is 
restricted by means of a metallic arcing ring or 
bel Secured to the end of the contact, re 
tainer 3d. 

It will be evident that by unscrewing the bolts 
2, portion A of the insulating casing can be 
removed from the mounting casting 8 allowing 
access to the isolating contact fingers 4 for 
in Spection or replacement. After removal of 
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the insulator 4, the contact retainer 3a can be 
removed at the flange joint 7, thus enabling the 
contact making means as a whole to be readily 
repaired or renewed. 
The interrupting head 2 is secured to the 

right-hand end of the insulator 5 of the insulat 
ing casing and is also provided with movable 
radially arranged contact means, similar to that 
effecting contact at the isolating end of COll 
ducting member 3, in the form of a Set of piv 
otally mounted contact fingers 8. The contact 
fingers 8 are pivotally mounted on an annular 
support 9 having radial slots in which the mem 
bels 8 move. 
toward engagement with the adjacent arcing 
ring of conducting member 3 by means of bias 
ing springs 23 which each engage a thrust disk 
2 mounted on a connecting rod 22 pivotally 
connecting each contact finger with an abutment 
constituted by the piston 23 which is slidably ar 
ranged within a cylinder 24 mounted on the end 
plate 25 of the contact head 2. 
The above-described movable contact means 

at either end of the member 3 are both con 
Structed in a manner Similar to the invention 
disclosed and claimed in U. S. Patent 2,427,195 
Cox et al. granted September 9, 1947 while the 
piston-coupled interrupting contacts could be 
arranged as taught in U. S. Patent 2,413,555 
Fiurscheim, both of which are assigned to the 
assignee of this invention. The pivoted ContactS 
are moved to provide a gap, acroSS Which an al'C. 
may form, as a result of the flow of pressure gas 
in accordance with the above patents and as 
hereinafter to be described. 
A resistance means R is permanently connect 

ed in shunt relationship across the interrupting 
contacts 8, being bolted between contact head 
2 and the metallic central mounting Structure 8, 
good electrical contact being provided by appro 
priate faced pads (not shown) on these members 
for securing the terminals of the resistor R 
theretO. 
The column insulator is adapted, in addition 

to its above-mentioned function of supporting 
the circuit breaking assembly, to Supply pressure 
gas to the annular Space 6 around the Conducting 
member 3. To this end the central casting 8 is 
Suitably cored to provide a pressure fluid Supply 
paSSage 26 proceeding from the bore of insulator 

to annular space 6 while an exhaust passage 
27 is provided to communicate with the interior 
of the conducting member 3 through appropri 
ate port or ports 23. These inlet and exhaust 
passages are separated by a common dividing 
Wall 29. When pressure gas is supplied through 
Column insulator f, it flows through the Supply 
paSSages 26 and 25 along the annular spaces 6 
and 6' So as to act upon the faces of the pivotally 
mounted contact fingers 4 and 8. These con 
tact fingers are thereby respectively separated 
from Contact with the adjacent end of the con 
tact and from conducting member 3 to form 
gaps across which the arcs form. Here, it will be 
understood that the contact Springs may be ad 
justed so that the main interrupting contacts 8 
Open slightly earlier than the resistance inter 
rupting contacts f4 in accordance with the teach 
ing of U. S. Patent 2,222,719 to Prince, which is 
assigned to the assignee of this invention. Ex 
haust gas carrying arc products then flows away 
to atmosphere through the radial exhaust pas 
Sages 3 from the interrupting head 2, Some also 
flowing axially back through the bore of the con 
ducting member 3 to exhaust through the side 
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4. 
ports 28 and so to atmosphere via passage 27. 
The arcs formed at the main and isolating Con 
tact fingers 8 and 4 respectively are thereby 
subjected to the extinguishment effect of a blast 
of high pressure gas and the Subsequent Scav 
enging action; and since the current in the arc 
at the main contact fingers 8 is somewhat mod 
erated by the current flow through the shunt 
resistance R connected between the interrupt 
ing head 2 and the mounting casting 8, the main 
arc is, to that extent, more readily SuppleSSed. 
The resulting limited current flowing through the 
voltage limiting resistance R is readily broken 
at the gas-blown isolating contact fingers 4, and 
the products of any arcing thereat exhaust ax 
ially toward the ports 28 and join with the ex 
haust flow from the main contacts. Obviously, 
passages 26 and 26' and Spaces 6 and 6' respec 
tively may be appropriately proportioned for de 
livering say, a major blast for the interrupting 
contacts 8, with a minor blast directed to the 
isolating contacts 4. Subsequent to the extin 
guishing of the arcs by the blast of preSSure gas, 
the rod contact is retracted in Order to intro 
duce an isolating break into the circuit before 
the contact fingers 4 and 8 are restored to their 
Contact making positions to Which they are bi 
ased when the gas blast ceases. Thus, the con 
tacts and is operate effectively as isolating 
contacts well adapted to interrupt resistor cur 
rent and supplementing the interruption of the 
main arc drawn by the contacts 8. 

If desired, a further resistance, preferably one 
having a non-linear characteristic, may be per 
manently connected between the contact retainer 
3d, and a Supplementary isolating contact dis 
placed downstreana from the contact fingers 4 
by being disposed, for example, in the space at 
the left-hand end of throat member 3 and ar 
ranged for making sliding engagement with the 
contact rod . If such a further resistance is 
provided, any arc which forms between the con 
tact fingers 4 and the rod f is correspondingly 
limited by the further resistance in shunt with it 
and Which also would be readily extinguished by 
the blast of pressure gas flowing toward it. Thus, 
the subsequent retraction of rod through throat 
member 3 in any event will be followed by an 
axial flow of pressure gas which extinguishes 
any arc which may form when the rod is with 
drawn from contact with the above-mentioned 
hypothetical sliding contact, the current to which 
Would be limited by both resistances in series. 

Because isolating means, such as the rod con 
tact f, is usually of considerable mass, it follows 
that movement of same is much more sluggish 
to produce a gap than, say, the low-mass gas 
blown contacts 4. Accordingly, by applying the 
gas-blown contacts 4 to cooperate with the rod 
Contact in accordance with our invention, very 
fast and effective circuit interruption is assured 
even though the isolating rod has not begun to 
move for Several cycles subsequent to the actual 
instant of circuit interruption. Accordingly, high 
mechanical forces for producing abrupt open 
ing of the isolating contact rod are rendered non 
essential. 
AS a convenient means for supporting the cir 

cuit breaking unit, the arrangement shown in 
FigS. 2 and 3 may be used. As shown in these 
figures, a pressure gas reservoir 3 is mounted 
On rollers 32 to thereby constitute a triple-pole 
roll-out unit for ready installation or replace 
ment. The pressure gas reservoir is provided 
With mounting structure 33 arranged to support 
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the lower end of column insulators and there 
by to Support the three circuit breaking units. 
Each retractable contact is in engagement 
With a sliding contact 34 supported on a pedestal 
insulator 35 which is in turn secured to a plat 
form 36 mounted on the upper periphery of the 
tank 3 . Terminals 37 to the isolating sliding 
contacts 34 and the interrupting heads 2 provide 
for the cable coinections to and from the break 
er respectively. An insulating operating lever 38 
is joined at its lower end to each of three arms 
of a common bell crank lever 40 pivotally mount 
ed on a bracket 39 secured to the structure of 
tank 3 which through linkage 4 and a single 
operating cylinder 42 is adapted to effect the 
simultaneous movement of the three retractable 
contacts . Simultaneous operation of the three 
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interrupters is effected in well-known manner 
by release of a blast of air from the tank 3 
through a blast valve 43 which is shown feeding 
to the three phases through a suitable manifold 
as shown in Fig. 3. While we have shown and 
described a particular embodiment of the inven 
tion, it will be obvious to those skilled in the art 
that various changes and Inodifications may be 
made Without departing from the invention in 
its broader aspects and it is, therefore, intended 
in the aprended claims to cover all such changes 
and modifications as fall within the true spirit 
and scope of the invention. 
What we claim as new and desire to secure by 

letters patent of the United States is: 
1. An electric circuit breaker comprising a pair 

of interrupting contacts, a pair of isolating con 
tacts arranged in series with respect to said inter- 3 
rupting contacts, resistance means connected in 
parallel with said interrupting contacts, means 
including a housing structure in which all of said 
contacts are normally disposed for directing a 
blast of pressure gas to said interrupting and 
said isolating contacts to cause Separation there 
of and to extinguish the arcs drawn therebe 
tween during a circuit interrupting operation, 
an opening in said housing structure through 
which one of Said isolating contacts is movable, 
and independent motivating means disposed out 
side said housing structure for withdrawing said 
one of said isolating contacts outwardly through 
said opening after interruption of the arc, drawn 
at said isolating contacts So as to establish an 
isolating gap between said isolating contacts. 

2. An electric circuit breaker comprising a 
pair of interrupting contacts, a pair of isolating 
contacts arranged in series with respect to said 
interrupting contacts, resistance means connect- 5 
ed in parallel with said interrupting contacts, 
housing structure for said contacts, means for 
directing a blast of pressure gas to said inter 
rupting and said isolating contacts to cause sep 
aration thereof and to extinguish the arcs drawn 
therebetween during a circuit interrupting oper 
ation, an opening in Said housing structure 
through which one of Said isolating contacts is 
movable, and notivating means disposed outside 
said housing structure for withdrawing said one 
of said isolating contacts outwardly through said 
opening after interruption of the al'c drawn at 
said isolating contacts So as to establish an iso 
lating gap between said isolating contacts. 

3. An electric circuit interrupter comprising a 
stationary conducting member, an interrupting 
contact biased toward engagement with one end 
of Said member, resistance means connected be 
tween said interrupting contact and said mem 
ber, contact lineans disposed at the other end of 

20 

() is . 2) 

40 

45 

5 5 

60 

SE) 

s 

an 

Said member, a retractable isolating contact nor 
mally in engagement with said contact means, 
Said contact means and said retractable contact 
being normally biased into engagement, means 
for causing a blast of gas to separate said inter 
rupting contact from said member and to ex 
tinguish the arc drawn therebetween and for 
causing Said contact means to separate from said 
retractable contact and to extinguish the arc 
drawn therebetween, and means for moving said 
retractable contact away from said isolating con 
tact means after interruption of the flow of cur 
rent through the breaker. 

4. An electric circuit interrupter comprising a 
Stationary conducting member, an interrupting 
contact biased toward engagement with one end 
of Said member, resistance means connected be 
tween Said interrupting contact and said mem 
ber, contact means disposed at the other end of 
Said member and electrically connected there 
With, a retractable isolating contact Ilorinally in 
engagement With Said contact means, said con 
tact means being normally biased into engage 
inent With said retractable contact, means for 
causing a blast of gas to separate said interrupt 
ing contact from said member and for Causing 
Said contact means to separate from said retract. 
able contact and means for moving said retract 
able contact in a direction away from said con 
tact means and said men her after interruption 
of the flow cf current through the breaker. 

5. An electric circuit interrupter CCIn prising a 
stationary tubular conducting in ember, an in 
terrupting contact biased toward engagement 
With one end of said member, resistance means 
connected between said interrupting contact and 
Said member, contact means disposed Within 
Said member at the other end thereof, a retract 
able isolating contact normally in engagement 
With said contact means, said contact means be 
ing normally biased into engagement with Said 
retractable contact, means for Causing a blast 
cf gas to separate said interrupting contact from 
Said member and to extinguish the are drawn 
therebetween and for causing said contact eas 
to move inwardly with respect to said Inenber 
thereby to separate said contact means from said 
retractable contact and to extinguish the arc 
drawn therebetween, an opening in said member 
through which gas may escape from within Said. 
member, and means for moving said retractable 
contact away from said contact means and said 
member after interruption of the fiow of cur 
rent through the breaker. 

6. An electric circuit interrupter Comprising 
a stationary tubular conducting member, an in 
terrupting contact disposed exteriorly of said 
r1ember and biased toward engagement with one 
end thereof, resistance means connected between 
Said interrupting contact and said member, con 
tact means disposed within the other end of 
Said member, a retractable isolating contact nor 
mally in engagement with said contact In eans, 
Said contact means being normally biased into 
engagement with said retractable contact, means 
for Supplying a blast of gas to the exterior of 
Said member to separate said interrupting con 
tact from Said member and to extinguish the 
arc drawn therebetween and for causing said 
Contact means to separate from said retractable 
contact and to extinguish the are drawn there 
between, means for establishing communication 
between the Space within said member and at 
noSphere So as to allow gas within said member 
to escape, and means for moving said retractable 
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contact away from Said contact means and Said 
member after interruption of the fow of cur 
rent through the breaker. 

7. An electric circuit breaker comprising 
housing Structure, a hollow tubular conducting 
member disposed within Said housing Structure, 
an interrupting contact disposed at One end of 
Said inember and biased into engagement there 
with, a retractable isolating contact normally 
disposed adjacent the other end of Said membel, 
contact means disposed within Said otheir end of 
Said member and biased toward engageinent with 
Said retractable isolating contact, means for Sup 
plying a blast of fluid into Said housing struc 
ture, exhaust means including an Opening in 
said member intermediate the ends thereof for 
affording communication to atmosphere from 
the inside of Said member, the blast of fluid 
Supplied to said structure being effective to cause 
opening novement of Said interrupting contact 
and of Said contact means, and meals for now 
ing said retlactable contact in a direction away 
from Said member and Said COntact means after 
the interruption of the flow of current through 
the breaker. 

8. An electric circuit breaker comprising a tu 
bular member formed of conducting material, an 
apertured member Secured to Said tubular mem 
ber at One end thereof, a retractable contact 
Substantially coaxially disposed with respect to 
Said tubular member and positioned outside said 
tubular member but having one end thereof nor 
mally disposed in the aperture in said apertured 
member, a second contact pivotally mounted 
Within Said tubular member, means for biasing 
Said second contact into engagement with said 
retractable contact when Said retractable con 
tact is in its normal position, means for direct 
ing a blast of gas through the aperture in Said 
apertured member and into Said tubular men 

0 

5 

20 

25 

30 

40 

8 
ber for causing said second contact to separate 
from Said retractable contact and to extinguish 
the arc drawn therebetween, and means for mov 
ing Said retractable contact in a direction a Way 
from Said second contact after extinguishment 
of the arc between said contacts. 

9. An electric circuit breaker comprising a 
tubular member formed of conducting material, 
an apertured member Secured to said tubular 
member at One end thereof, a retractable con 
tact substantially coaxially disposed with respect 
to said tubular member and positioned outside 
Said tubular member but having One end there 
of normally disposed adjacent said apertured 
inenber, a second contact pivotally mounted 
Within Said tubular member, means for biasing 
said second contact toward engagement with 
said retractable contact when said retractable 
contact is in its normal position, means for di 
recting a blast of gas into Said tubular member 
for causing said second contact to separate from 
Said retractable contact and to extinguish the 
arc drawn therebetween, and means for moving 
Said retractable contact out of engagement with 
Said second contact after extinguishment of the 
arc between said contactS. 

ALBERT ROXBURGH. 
ALBERT LEIGH. 
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