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My invention relates to fluid blast electric cir-
cuit breakers or switches of the kind in which
the circuit is adapted to be opened by the separa-
tion of contacts within an arcing chamber to
which fiuid, such as air or gas under pressure,
is supplied during the opening operation. More
specifically, my invention is an improvement on
the arrangement disclosed and claimed in my co-
pending application, Serial No. 495,746, filed con-
currently with this application, now Patent
2,367,934, granted January 23, 1945.

In high voltage circuit breakers or switches a
circuit including a resistance has been connected
in parallel with the circuit through the main
contacts of the circuit breaker during the circuit
opening operation so that the current is trans-
ferred to the circuit including the resistance, after
which the current through said resistance is in-
terrupted thereby finally interrupting the current
through the circuit breaker. Such an arrange-
ment is disclosed and claimed in U. 8. Reissue
Patent No. 22,298, granted April 6, 1943. By
using such a parallel resistance path in connec-
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tion with fluid blast circuit breakers of high in- .

terrupting capacity an economical design is ob-
tained since the parallel resistance path operates
to reduce’the severity of the transient voltage
appearing across the circuit breaker main con-
tacts subsequent to the extinction of the arc
drawn across said contacts. As is well known,
this transient voltage tends to cause restriking of
the arc after it has once been extinguished.
Various means have been proposed for connect-
ing a shunt resistance across the arc extinguish-
ing contacts. In the copending application re-
ferred to above there is disclosed an arc gap con-
nected in series with the resistance with this
series arrangement connected in parallel to the
main contacts of the circuit breaker. Upon in-
terruption of the arc drawn across the main con-
tacts the arc gap in the parallel circuit breaks
down and the current which may flow through
this parallel circuit is of course limited by the
high resistance included in this circuit. The cir-
cuit across said arc gap may readily be extin-
guished by a blast of fluid such as air or other
suitable gas. It is very essential that the are
strike across said arc gap rather than restrike
across the main contacts and it is therefore im-
portant that no blast of fluid at said arc gap
occurs until after the arc has actually formed
thereacross, indicating that the arc has been ex~
tinguished across said main contacts. I have
found that interruption of the current through
the parallel resistance circuit should follow inter-
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ruption of the arc between the main contacts at
an interval of about a quarter of a cycle. Ac-
cordingly, it is desirable that there be a time

-delay in the operation of the means for inter-

rupting the current through the resistance circuit
so that arc resistance is not introduced into this
circuit until after the interruption of the current
in the main contacts. In my copending applica-
tion I have shown an arrangement in which a
blast of fluid is supplied to the arc gap connected
in the parallel circuit including the resistance
after the main contacts have separated a prede-
termined amount or in other words after a slight
delay. TUnder very high current conditions, how-
ever, this slight delay may be objectionable since
the current may have transferred to the parallel
circuit including said resistance before the main
contacts are separated the predetermined amount
when the blast of fluid adjacent the arc gap in
the parallel circuit is permitted to flow. In such
a case it is desirable that a fluid blast be provided
very promptly after an arc has formed across
the gap in the resistance circuit to extinguish the
same as soon as possible.

Accordingly, it is an object of my invention to
provide means for controlling the arc occurring
in the auxiliary circuit including the resistance
connected across the main contacts of the fluid
blast circuit breaker in response to the current
flowing through said are.

It is another object of my invention to provide
a fluid blast circuit breaker having an auxiliary
circuit including a resistance connected across
the main contacts of the circuit breaker with
means controlled by the current flowing through
said auxiliary circuit for controlling the inter-
ruption of the current flowing in this auxiliary
circuit.

Further objects and advantages of my inven-
tion will become apparent as the following de-
seription proceeds and the features of novelty
which characterize my invention will be pointed
out with particularity in the claims annexed to
and forming a part of this specification.

For a better understanding of my invention
reference may be had to the accompanying draw-
ing, in which Fig. 1 is an elevational sectional
view of a fluid blast circuit breaker embodying
the present invention, and Figs. 2 and 3 are simi-
lar views of a portion of Fig. 1 to illustrate modi-
fications of my invention.

Referring now to Fig. 1 of the drawing, I have
illustrated an electric circuit interrupting device
comprising a main arcing chamber 10 formed of
a cylindrical insulating member having integrally
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formed at the upper end thereof a nozzle i,
Mounted within the arcing chamber {8 is a sta-
tionary contact 12 with the contacting portion

thereof extending adjacent the lower end of noz-

zle 1. Stationary contact 12 is connected to a
suitable line terminal {3 which in turn is con-
nected to a power line, or thelike, 14, the-circuit
of which is to be controlled by fhe eircuit breaker
described hereinafter. Suitably supported from

the upper end of arcing chamber {8 is a2 hood 15 1

provided with a line terminal 6 to which the -

line {7, which together with line 14 forms the
power mrcult to be controlled, is connected. The
hood 15 is provided with latéral opemngs 18
through which air or gas from the ‘gas blast may
escape to atmosphere after passing through noz-
zle I{. The upper portion of hood 15 terminates
in a cylinder I9 in which is reciprocally ‘mounted
a piston 20 connected to a movable rod. contact
21 adapted to extend through nozzle tf and en-
gage with stationary contact i2. A spring 22 in
cylinder. 19 normally biases contact 21 into en-
gagement with ‘contact 12, -Arcing chamber 0
is ‘coninected, by means of a suitable conduit in-
cluding -a portion 23 ‘of insulating material and
portions 24 -and 25, with -cylinder {8 below piston
23 so that when fluid under pressure such as air
or any ‘other-suitable gas enters arcing chamber
{8 Trom a ‘source not shown, as irdicated by the

arrow in Fig. 1, this fluid eatises piston 28 to move -

upwardly to separate relatively movable contacts
12 and 21 to 'draw an arc therebetiveen. ‘At the
saiie time a blast 'of fluid passés through nozzle
| and to ‘gtmosphere through lateral openings
8 to calise rapid extinguishinent of the arc
drawn Movable contact 21 is electrlcally con-
nected to cyhnder 22 by ‘means of any suitable
‘sliditig contact such 'as25.

In my copendmg aoehcatzon referred to6 dbove,
I have provided: valve ‘means for controllmg the
‘flow '0f gas on the ‘discharge side of the nozazle i1
‘s0°as ‘to surfound the contacts by a- good dieléctric
‘such ‘a§ ‘air ynder high pressure thereby decreas-
ing the tendency of the arc tovestrike. ‘ITn- PFig. 1
1 have shown a sun' ar arrangement in which a,
valVe meéans 27 fs p ov1ded ‘having an upwardly
extendmg ‘pistéon portion ‘21’ ‘of relatively small
Cross ‘section rec catmgly ‘mountéd in cyhnder
8. Walve medns 27 is ‘al§o “provided -with ‘an
upturned flange 28 of large dlameter constructed
50-4s to form -8 pleOﬂ whlch is recrprocatlngly
mounted in a large C ihder 59 formed in hood
15, The Valve ‘means 27 is- adapted to seat on-a
<crrcurmerentlal l1p 3‘0 ‘formed ‘on the upper end
of arcmg chamber 10 above nozzle 1. Valve
means 21 is blased upwardly i ‘résponse ‘to ‘the
fluid ‘pressure ‘existing ‘on the -discharge side of
nozzle ti and is biased downwardly by the fluid
pressure in- arcmg ‘chamber 18 which acts ‘6n the
plston portlon 27’ thereof in ‘cylinder ‘19 by virtue
of-conduiit portlons 23,-24° and 25

In -order ‘that “valve ‘means 27 may “close -com-
‘pletely after '3, predetermmed separatlon ‘of rela-
tively movable ‘contacts 21 ‘to ‘mdintain ‘a hxgh
Tressure ‘air- dlelectrlc around the: separated -con-
‘tacts; I connect a predetermmed ‘point-of cylinder
'8, *stich as the openmg 31 in cyhnder {9 with
cyl*nder 29 in ‘hood 15 by means of a’ conduit ”32
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With this arrangement, as" soon' as contacts 12

and 21 have separated sufﬁmently so that ‘piston
20 moves above the point" of opemng 31 in‘cylin-
der- !9, fluid under ‘préssure from- arcmg ‘cHamber
s permltted ‘to’ enter- cylmder 99! thereby forc-
ing down’ valve means 27 to engage c1rcumferen-
tialip 20, ¥With this’ arrangement, the ‘pressure
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maintained on the outlet side of nozzle | bears
a predetermined relationship to the pressure
below the nozzle (i, and when the contacts have
separated a predetermined amount the flow of
fluid through nozzle {1 is stopped completely and
the high pressure fluid is permitted to surround
the separated ‘econtacts 5o as to provide a good
insulating dielectric surfounding thése contacts.
~ In order to provide the arcing means of the
guxiliary circuit connected in parallel with main
contacts 12 and 21, I have provided a second
ora L.inhaly arcing chamber 33 which is supported
on the upper end of ¢ylinder 19. Arcing chamber
23 terzrm ates in 4 nozzle 34 and the upper end
‘of arcing cbamber 33 is closed by a hood 35 which
includés Tateral openings 36 therein through

.which fluid from arcing chamber 32 may escape

to atmdéphere. Depending from the center of
hoed 235 and extending closely adjacent. to the
upper end of nozzle 84 is a stationary electrode
87. Another cooperating electrode 28 ‘compris-
ing a-stationary rod-like member is disposed ver-
ticslly and axially within auxiliary arcing cham-
ber 23 being suitably supported therein as indi-
catedat 38. This electrode extends upwardly to-
ward electrode 37 so that the upper end thereof
is closely adjacent the nozzle 34.  The Space be-
tween. electredes 37 -and 38 forms the auxiliary
arc gap which is serially ‘arranged in -a -circuit
including -high résistance 40. One terminal 'of
high resistande 48 is electrically connectdd With
line terminal {8 while the other end thereof is
connected with ‘-hood -85 ‘and conséquently with
one side of thearc gdp bétween eléctrodés 371 ang
38.  The other side of $he ‘arc gap is electrically
connected through ¢ondtctor 41, the windihg 42
‘of a solenoid generally indicated 4t 43, and con-
ductor 44, with-cylinder 19 and ‘consequently with
line terminal 8 so that ‘the guxiliary ‘circuit in-
clugding resistance 4§ is'connected in parallel with
‘main dortacts 12 ‘and 24,

The §6lenoid 43 includes a plunger 45 which is
biased to the position indicatedin Fig. 1 by means

- of ig, spring 45, Plun'ge'r £5'is'connected toa valve

menmber 47 by méars of a’suitable valve stém 48.
Valve membsr 4% s adapted to. éontrol the flow
of - fluid from arcmg chamber 10 throvgh Gon-
duits 25,23 'and 49 into: ‘auxiliary arcing €hdmber
83, Sufficient énergization of windinhg 82 ‘6f sole-
1oid-43 'will ‘calise solénaid ‘plutiger 45 ‘o move
10 ‘the left” with the cofisédiient moévetent of
valve ‘heémper 87 to permit flaid fiom ° atcing -
chamber 8 ‘to ‘enter auxmary arcing chamber
33. “Arcing ‘chainber 38, ‘as disclosed dh- my co-
pending -application téferred to above, is also
connected to ‘a prédetermined pomt in “eylinder
19 such ‘ds’opening 31 by meins ‘of ‘a conduit 58
incliding an’ 1nsu1at1nngort10n 51502sto supply
fitiid Under pressite to Hicing chamber 33 w1th
8 ‘predetermineg fime ‘delay after ‘the main con-
tdcts have ‘béen fully separated “suich time delay
being detérmitied éither by ‘the length of the
condiiit 59 dhd tHe Gorrespondiiig ¢
the pressure wave to travel ‘from ‘¢ylinder 19 to
afcing -chdihber ‘83, i6r by méans ‘6f a Suitable
constriction (ot showr) Wwhich may be ‘provided
m: ‘edriduit’ "0

‘In ‘order that alve 1member ‘47 gy ‘be main-
tained -in ‘tHe open -'vposx’mon ‘6nde ‘it ‘has been
Openéd ‘until the pressute 4n Hréing chambér 40
iz -§libstdintially ‘rédiiced ‘as Wy ‘closing the ‘Valve
(ot showm between ‘the ‘source “of fluid iinder
préssute atid arcing CHamber “provide within
auXiliary ‘ar Cirg® chamber 33-a ¢ylinider 52" Wlthm
which is'mounted a piston’ 53 having: a Piston rod
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54 gdapted to engage valve stem 48 which extends
through armature 45 of solenoid 43, Whenever
fluid under sufficient pressure exists in auxiliary
arcing chamber 33 piston 53 is moved to the left
so as to hold open valve member 47,

The circuit interrupting operation of the ar-
rangement described above is initiated by open-
ing the main control valve (not shown) to permit
fluid, such as air or other gas under pressure, to
enter main arcing chamber i§ whereupon fluid
under pressure will cause piston 20 to move up-
wardly separating contacts 12 and 21. A blast of
fluid through nozzle i1 will extinguish the are
drawn and due to the relatively short gap be-
tween electrodes &7 and 3§ and the low air pres-
sure still there an arc will be produced across
electrodes 37 and 88 by virtue of the high tran-
sient voltage, thereby causing current to flow
through high resistance 8. If the current to be
interrupted by the circuit breaker is relatively
small, the current through the winding 42 of sole-
noid 43 will be insufficient to open valve 41. How-
ever, after a predetermined time delay fluid under
pressure will enter auxiliary arcing chamber 33
through conduit §8 and a blast of fluid will be
produced through nozzle 34 to interrupt the cur-
rent flowing through resistance 40. This can be
accomplished without much difficulty since by
virtue of resistance 48 the current flowing
through resistance £9 to be interrupted is much
smaller than the current that was interrupted
upon separation of contacts 12 and 2i. Under
higher current conditions, however, it is desired
to have a blast of fluid through nozzle 34 as soon
as an arc is produced between electrodes 37 and
38 which indicates that the arc has been extin-
guished hetween main contacts {2 and 2f{. This
is accomplished with my invention by means of
solenoid 43 which opens valve 47T as soon as cur-
rent, flows through resistance 40 under high short
circuit conditions and consequently the time
delay referred to above is eliminated. This time
delay, of course, is provided only to be sure that
no fluid under pressure is permitted in auxiliary
arcing chamber 33 until current flows in resist-
ance 40.

It should ke understood that instead of pro-
viding a separate piston such as 53 in Fig. 1, the
solenoid plunger 45 might be exposed to the fuid
under pressure so as to, in effect, provide a piston
for opening valve member 47, Such an arrange-
ment is disclosed in Fig, 2 in which the corre-
sponding parts thereof are designated by the
same reference numerals as in Fig. 1. Cylinder
52 and piston 83 have been eliminated and one
end of solenoid armature 45 is exposed to the
pressure within arcing chamber 33 so that when
valve 47 is opened the air pressure acts on sole-
noid armature 45 to maintain valve 47 open as
long as wpressure is maintained within arcing
chamber &3 even though the circuit has been in-
terrupted through resistance 48.

Although in Figs. 1 and 2 I have disclosed
the electrodes 3T and 38 as fixedly mounted so
as to provide a permanent arc gap, it should
be understood that electrodes 37 and 38 might be
arranged as relatively movable contacts which are
normally in engagement and which are separated
to draw an arc after the main contacts {2 and
21 have been separated. Such an arrangement
is disclosed in Fig. 3 wherein the corresponding
parts thereof are designated by the same refer-
ence numerals as in Fig. 1. In Pig. 3 the elec-
trode 38 is replaced by a movable contact 86
connected to a piston 57 reciprocally mounted in
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a cylinder 58 fixedly supported in auxiliary arcing
chamber 33 in the same manner as was electrode
38 in Fig, 1. Piston 57 is biased upwardly by
spring means 59 so that contact 56 is moved into
engagement with electrode 37. Cylinder 58 is
electrically connected with conductor 44, With
this arrangement contact §§ is moved downwardly
as soon as fluid under pressure enters auxiliary
arcing chamber 33 to draw an arc between elec-
trode 37 and contact 558, and thereafter the ar-
rangement operates in exactly the same manner
as the circuit disclosed in Fig. 1.

While I have illustrated specific embodiments
of my invention it should be understood that my
invention is not limited to specific details of con-
structicn and arrangement thereof herein illus-
trated, and that changes and modifications may
occur to one skilled in the art without departing
from the spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A fluid blast circuit breaker for high voltage
power circuits comprising relatively movable con-
tacts separable to form an arc gap therebetween,
means for directing an interrupting blast of fluid
adjacent said arc gap for extinguishment of an
arc drawn between said contacts, a circuit includ- -
ing a resistance arranged to be connected in
shunt with said arc gap, means for providing an
auxiliary arc gap connected in said circuit in-
cluding said resistance, and means for supplying
and controiling a blast of fluid adjacent said
auxiliary arc gap in response to the current flow-
ing in said circuit including said resistance.

2. A fluid blast circuit breaker for high voltage
power circuits comprising relatively movable con-
tacts separable to form an arc gap therebetween,
means for directing an interrupting blast of fluid
adjacent said arc gap for extinguishment of an
arc drawn hetween said contacts, a circuit in-
cluding a resistance arranged to be connected in
shunt with said arc gap, means for providing an
auxiliary arc gap serially arranged with the re-
sistance in said circuit, means including a valve
for producing a blast of fiuid adjacent said aux-
jliary arc gap to interrupt the current flowing
through said circuit including said resistance,
and means responsive to the current flowing
through said resistance for controlling said valve.

3. A fluid blast circuit breaker for high voltage
power circuits comprising relatively movable con-
tacts separable to form an arc gap therebetween,
means for directing an interrupting blast of fluid
gdjacent said arc gap for extinguishing the arc
drawn between said contacts, a circuit including
a resistance arranged to be connected in shunt
with said arc gap, means for providing an aux-
jliary arc gap serially arranged in said ecireuit
with said resistance, means including a vslve for
producing a blast of fluid adjacent said auxiliary
arc gap to interrupt the current flowing through
said circuit including said resistance, and means
including a solenoid operatively conrected to said
valve and responsive to the current fiowing
through said resistance for ¢ontrolling the open-
ing of said valve so that a blast of fluid is pro-
vided adjacent said auxiliary gap only after the
arc is extinguished across said arc gap between
said relatively movable contacts and an arc is es-
tablished across said auxiliary gap.

4. A fluid blast circuit breaker for high voltage
power circuits comprising relatively movable con-
tacts separable to form an arc gap therebetween,
means for directing an interrupting blast of fluid
adjacent said arc gap for extinguishing the arc




dFawh between sald contaets, a eifcuit Mneluding
3 tvésistanée arranged to be confected T shunt
with Said arc gap, méans for Providing an aux-
iliaky aré gap serially arranged in said eir¢uit
with said résistanee and arranged o that ihe
Ingh tra,nswnt voltage followmg extmgulshment

contacts will produce an ar¢ across said a,uxﬂl_ary
gap and -cause current to flow thiough said re-
sistaice, means including a valve for producing
a blast of fuid adjaceént said auxiliaty ‘are €ap
to interrupt the cutrrent flowing through said cir-
euit including said resistance, and means in-
cluding a solenoid operatively connected to said
valve and résponsive to the current flowing
through-said resistance for confrélling the open-
ing of said valVe so that a blast of fluid is pro-
wided adjacent said auxiliaty gap only after an
arc is established across said auxiliary gap in-
dicating that the arc across said afe gap between
said relatively movable contacts is extinguished.

5. A fluid blast circuit bréaker Tor high voltage
power circuits comprising relatively fovable ‘con-
tacts séparable to form an arc gap therebe-
tween, means for directing an interrupting blast
of fluld adjaceént said arc Zap for eéxtinguishing
the arc drawn between said contacts, a circuit
including a resistance arranged to ke connected
in shunt with said arc gap, means for providing
‘an auxiliary arc gap serially arranged in said
circuait with said Tesistance ‘and arranged so that
the high transient voltage following extinguish-
nmient ‘of the are drawn between 5aid relatively
movable contacts will break down ‘said guxiliary

gap and cause current to flow through said re-~ 3j

sistance, means including g valve for producing
a hlast of fluid adjacent Safd auxiliary arc gap
to interrupt the currént flowing through said
citcuit including -said resistance, means includ-
ing 'a -solenoid operatively connected fto said
valve and responsive o the current flowing
throuigh said Fesistahice for controliing the open-
ing of said valve so-that a blast of fluid Is pro-
vided adjacent said auxiliary gap only after an

arc is established across said auxiliary gap in- -

dieating that the arc across said arc gap be-
tweeh -said relatively movable contacts is ex-
tinguished, and fluid operated means Tor holding
said valve in the open position,

§. A fluid blast circuit bréaker for high véltage
power -circuits comprising Ttelatively movable
contacts -separable to forrh an are gap there-
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between, means for ‘ditecting an interrupting

blast ‘of fluid adjacent said arc ‘gap for €X-
tinguishing the arc drawn between said con-
tacts a circuit including a iesistance arranged
to be connected ifi shunt with said are gap,
means including velatively separable electrodés
adapted to provide :an muxiliary ‘arc gap serially
connected in said ‘circult with said resistance
and arranged ‘so that ‘the high transient voltage
following éxtinglishment of the arc drawn be-
tween said relatively ‘movable ‘contacts will pro-
duce ah arc across said auxiliary igap and cause
eurrent to flow through $aid resistaiice, means
including a valve fer producing a blast of -fluid
adjacent said auXiliatry arc igap to interfupt the
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gurrent fowing through sald cireuit including
said resistance, and means including g solenoid
operatlvely connected to said valve and respon-
&ive to the current flowing through said resist-
ance for controiling the 0péning of said valve 50
that 4 blast of fluid is provided adjacent said
aﬁxmary gap ohly after afi arc is eéstablished
aeross said auxiiiary gap indicating that the are
across Said are gap between said relatively mov-
able contacts is extinguished.

%. A fluid blast ¢ircyit breaker for high volt-
age ‘power circuils cormprising  relatively faov-
‘able contacts ‘Sepatrable to form an are gap there-
between, means for directing an interrupting
blast of fiuid adjacent said arc gap for ex-
tinguishing the arc drawh between said con-
tacts, ‘a ‘cireuit ineluding a resistance arranged
to be conneetted in -shunt with said arc -gap,
means gdapted to provide an guxiliary are ‘gap
setially connected in said circuit with said resist-
ance and airanged so that the high transient
voltage following extihguishinent of the arc
diawn between ‘said relatively movable contacts
will produce ah arc acroSs said auxiliaty gap
and ¢ausé current Yo flow through said resistance
to interrupt the current Powing through said
¢ireuit including said resistance, means opera-
tive upOn a predetermined separation - of said
contacts For producing a blast of fiuid adjacent
$aid puxiliary are gap under all operating con-
ditions, and means including a solenoid operated
falve responsive to the current flowing through
said resistance for producing a blast of fluid
adjacent said auxiliary gap lUnder high current
¢onditions, waid fluid blasts adjacent said auxil-
iary arc gap being produced after the arc across
said are:gap between said relatively movable con-
tacts is extinguished.

8. A fluid blast circuit breaker for high voltage
power “circuit -comprising o first set of relatively
movable ‘contacts separable to form an arc gap
therebetween, means for directing an interrupt-
ing ‘blast of fluid adjacent -said arc gap for ex-
tinguishing the arc -drawnh between said con-
tacts, a circuit including a resistance arranged
to be connected in shunt with said arc gap, a
second set-of relatively movable contacts adapted
to ‘provide. -an auxiliary arc gap serially con-
hected in said circuit with said resistance and
arranged so that when the -arc drawn between
said first -set of relatively movable contacts .is
extinguished the current will be transferred to
said -résistance, means operative upon g pre-
determined separation of -said first set of con-
tacts for producing a-blast of fluid adjacent said
second set-of -contacts to cause separation thereof
to -provide said -quxiliary arc -gap, and means
ineluding a soleneid operated valve responsive to
the eurrent flowing through said resistance for
produeing -a blast of fAluid adjacent said auxiliary
arc -~gap wunmder high -current conditions, said
fluid blasts adjacent said auxiliary arc gap being
produced after the arc across said arc gap be-
tween said first -set of relatively movable contacts
is extinguished,

CEDRIC H. FLURSCHEIM.



