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This invention relates to electric circuit
breakers and more particularly to circuit breakers
of the fluid-blast type wherein current-interrupt-
ing contacts are arranged in series relation to
circuit-isolating contacts which are opened sub-
sequent to the opening of the interrupting con-
tacts. In circuit breakers of this type, a resistor
is frequently connected in parallel with the inter-
rupting contacts so- that the resistor current
which  flows after opening: of the interrupting
contacts must be interrupted by the isolating
contacts. o

Application Serial No. 201,961, of Albert Rox-
burgh et al,, ﬁled December 21, 1950, and appli-
cation Serial No. 202, 100, .of John W. Beatty, filed
December 21,1850, which aie assigned to the as-
signee of this-invention, both disclose and claim
interrupters- wherein - interrupting contacts are
connected in series with- isolating contacts and

wherein a- resistor is connected in parallel with °

the- interrupting contacts. Both the Roxburgh
et al. and the Beatty applications are of the air-
blast type. Purtherrnore, both these applications
disclose - arrangements: wherein three exhaust
passages are provided for the removal of pressure
gas supplied to-the mterrupter

A-principal object -of this invention -is ‘to pro-
vide an improved fluid blast-circuit breaker which
is simple; compact and rugged in construction.

Another object- of - this invention is:the- pro-
vision of an improved :gas-blast- circuit -breaker
which is arranged with a-minimum of exhaust
passages for the discharge-of-gas to-atmosphere
so as - to obtain optimum use of the pressure-gas
without causing wastage ‘thereof.

Still another object of this invention is-to-pro-
vide a gas blast circuit-breaker wherein a-blast
of gas supplied to the breaker may readily ex-
haust to:atmosphere during a circuit-interrupt-
ing operation through a plurality of exhaust pas-
sages, and through at least one less exhaust pas-
sage after interruption of-the circuit, thereby
to-enhance the conservation-of pressure gas:

A further object -of this invention is the-pro-
vision of a-gas blast circuit breaker wherein all
parts are arranged in-line-and with all the -con-
tact members contained within a-single compact
enclosing structure. )

The invention in one form as applied to a gas
blast circuit - breaker- comprises- an - enclosing
structure in which is disposed a tubular conduct-
ing member having an interrupting-contact nor-
mally in-engagement with- one end -thereof and
having - a- tubular -iselating -contact - disposed: in
substantially coaxial relation thereto-at the other

10

i3

30

40

45

-ing tubular member {.

2

erid thereof. Bridging contact means may be ar-
ranged normally to interconnect the conducting
member eléctrically and also pneumatically with
the tubular isolating contact so that these parts
form an exhaust path for pressure gas supplied
to the enid of the conducting member remote from
the isolating contact during the operation of the
Interrupting contact. In addition, fiuid pressure
responsive means may be used to cause the bridg-
ing contact means to operate after operation of
the ihterruptincr contact means so as to isclate
the cireuit and to prevent the exhaust of fluid
through the tubuiar conducting member thereby
to conserve the supply of pressure gas.

The invention both as to its organization and
niéthod of operation will' be better understood
fromi the following description taken in connec-
tion with the accompanying drawing in which
the single figure thersof is a cross-sectional view
shiowing a circuit breaker embodying the prin-
ciples of the invention.

In' the drawing, the numeral | represents a
tubular insulating casing forming a portion of
the enclosing structure for the circuit breaker.
THe tubular member | is mounted on suvitable
base structure (¢ comparable to that shown and
déscribed in the above-mentioned Beatty appli-
cation Serial No. 202,100, The base structure la
is provided with a chamber ib which permits up-
ward incoming blasts of gas outside the chamber
i and which forms a downward exhaust path
inside the chamber, both being indicated by ar-
rows in the drawing. Secured to the upper end
of tubular enclosing structure { is a metallic
support meémber 2. Member 2 is affixed to tubu-~
lar insulating member | by means of bolts 3
which engage clampingz ring 4 which in turn
forces the wedge-shaped segments & into gripping
relation with the upper end of insulating enclos-
Mounted on the support
member 2 is a closure cap membeér 6 which is se-
cured to member 2 by bolts 7 which extend
through sieeves 8. Secured to the top surface
of the cover 6 is an insulating plate 9 and mount-~
ed within the member 6§ is a foraminated wall
{8 which aets in known maner to cool the prod-
ucts of an intérrupting operation before the ex-
haust théreof in the direction of the arrows to
atmosphere through the passage generally des-
ignated by the numeral 1.

Disposed within the support strus 2 are a
plurality of finger contacts (2 which are ful-
crumed at {3 to the base member 2 and which
are biased by means of compressional springs 4

toward engageinent with the upper end of a fixed
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tubular conducting member 15 which is mounted
within the insulating enclosing structure { by
means of devices stich as are indicated at {3a.
A more detailed disclosure of the particular ar-
rangement of the petal-type contacts 12 and
parts associated therewith is set forth in applica-
tion Serial No. 233,637, of John W. Beatty, filed
June 26, 1951. The contacts 12 are moved out of
engagement with the fixed tubular conducting
member 15 by means of a blast of gas, such as
air under pressure, which is supplied to the base
structure {a by any suitable valve means such as
is disclosed in application Serial No. 233,542, of
Ronald B. Shores, filed June 26, 1951, and as-
signed to the assignee of this application.
Connected between the support structure 2 and
the member {5a, which is in electrical contact
with the fixed tubular conducting member {5,
is a shunt resistor 18. Thus it will be seen that

once the finger contacts 12 are separated from 2

the fixed conducting member {5, a portion of
the current through the circuit breaker flows
through the resistor 8. After inferruption of
the are, the current through the resistor must be
interrupted by other means. As in the above-
mentioned Roxburgh et al. application, this re-
sistor current is interrupted by means of a so-
called isolating contact.

In the drawing, a suitable isolating contact is
indicated by the numeral ii. Disposed for co-
operation with the isolating contact i1 is a slid-
ing contact or other suitable connecting means
such as indicated schematically at 18 while a
terminal {9 is provided on the support structure

2. Electrical confact between isolating contact ¢

{7 and structure 15 is normally maintained by
the bridging contacts 28. Thus the circuif
through the interrupter comprises the terminal
19, member 2, finger contacts (2, fixed tubular
conducting member {5, the bridging contacts 20
and the isolating contact {7 and the terminal (8.
The current through resistor {8 is interrupted by
the action of the isolating contact {7 separating
from the bridging contacis 28 after the inter-
ruption of the arc drawn by the contacts 12. To
this end the contacts 28 are disposed within a
cradle-like piston member 2§ and are biased
toward engagement with the conducting member
{5 and the isolating contact 17 by individual com-
pressional springs 22.
member 21 is operable within the cylindrical
structure 23 and suitable bias for the piston 21
is provided in the form of a plurality of com-
pressional springs 24 which are disposed about
a plurality of guide rods 25 and which effectively
bias the piston member 2{ downwardly, the
springs 24 being in engagement at their lower ends
with a projecting shoulder 28 secured to the guide
rods 25.

In order to control the upward movement of
the piston member 21 and parts associated there-
with in such a way as to insure the separation of
bridging contacts 2§ from isclating contact {7
after interruption of the arc by the interrupting
contacts 12, a suitable port 27 is provided in the
cylinder wall 23 and a needle valve 28 is pro-
vided in the terminal member {5¢. Thus when
a blast of pressure fluid is supplied to the space
between the insulating sleeve | and the isolating
contact {7, the upward movement of piston
member 21 is delayed sufficientiy so that con-
tacts 20 separate from isolating contact 17 after
separation of interrupting contacts 12 from the
tubular conducting member 5. The effect of
port 27 is to precharge with pressure fluid the

The cradle-like piston ;
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space above the piston 2{, which fluid opposes
the immediate formation of the isolating gap
while the operation of needle valve 28 is such as
to regulate the exhaust of pressure fluid from
the space above piston 2{ at a controlled rate for
determmining the time delay between interrupt-
ing and isolating. After, or coincident with, in-
terruption of the resistor current by means of the
contacts 20, the isolating contact {7 is moved
downwardly. The particular apparatus for
causing downward movement of contact is not
shown in the drawing since such apparatus forms
no part of the present invention. Suitable ap-
paratus for this purpose is disclosed in the above-
mentioned application of Ronald B. Shores.

In view of the above deseription, it will be un-
derstood that, when pressure gas is supplied to
the lower portion of tubulayr insulating member |
in the space between that insulator and the iso-
lating contact 7, such pressure gas flows up-
wardly first to separate the interrupting contacts
{2 from the fixed tubular contact i3 before the
isolating contact {7 is drawn downwardly. Such
pressure gas is exhausted upwardly through the
cover member § and the opening ! in the direc-
tion of the arrows 23 and also flows downwardly
through the tubular conducting member {5 in the
direction of the dotted-line arrows 30. The down-
wardly fiowing exhaust gas in tubular conduct-
ing member {5 flows on through the space he-
tween the conducting member {3 and the isolat-
ing contact 17, thereafter through the isolating
contact {7 and to atmosphere through the ports
&4 in base member {¢. Thus during this inter-
rupting process, the pressure fiuid flows both up-
wardly and downwardly from the region sur-
rounding the interrupting contacts {2. After the
cradle-like piston 2{ is moved upwardly so as to
separate the contacts 28 from the isolating con-
tacts {7, the pressure irom the source can flow
into the space between the lower end of conduct-
ing member 5 and the upper end of isolating
contact §7 so as to oppose the flow of fiuid down-
wardly through the conducting member 15 from

~ the interrupting contacts (2.

Accordingly, this new influx of blast pressure
through the insolating gap will oppose or neutral-
ize the downward exhaust flow through the fixed
tube 5 from the main contact arc gap. More
specifically, the downward exhaust flow repre-
sented by arrows 38 will be effectively opposed by
the upward component of the isolating gap blast
indicated by arrows 32 while the downward com-~
ponent of the gap blast represented by the arrows
31 follows the original exhaust path to atmos-
phere through the presently downwardly moving
isolating tubular contact 17, which, in the next
instant, may be assumed to be passing through a
point in its opening movement represented by the
dotted transient position 33.

Thus it will be seen from the above de-
scription that by the invention a substantial
blast of gas is supplied to the interrupting
contacts {2 during the interrupting operation
due to the fact that two exhaust paths are
provided; i. e., upwardly in the direction of the
solid line arrows 28 and downwardly in the direc-
tion of the dotted line arrows 30. After the main
arc is extinguished, the blast to the interrupting
contacts {2 need no longer be high in magnitude.
Thus this blast is reduced due to the fact that
incoming pressure gas indicated by the arrows 32
flows through the space between the isolating con-
tact 17 and the fixed conducting member 15 to
encounter- the fluid tending to flow downwardly
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in conducting member 15 in the direction of the
dotted line arrows 30. Thus the pressure across
the ends of the fixed conducting member {5 be~
comes substantially equalized to render ineffec-
tive one exhaust path and to reduce the total
blast to the interrupting contacts. In this way, a
substantial amount of pressure gas is conserved.

It will also be understood that by the invention,
a compact and rugged arrangement is possible
and that all the parts may be mounted in line in
a single columnar structure which occupies a
minimum of space.

Although the chosen embodiment described
herein has featured a “retracting” isolating con-
tact with pneumatic timing as constituted by the
piston-carried contacts 28; it will be understood
that the movable isolating contact could abut,
or telescope with, or engage tulip-type contacts
mounted upon, the lower end of the fixed tubular
conducting member 15. In such a case, the open-
ing instant of the isolating gap would be accom-
plished by mechanically timing the downward
opening movement of the moving tubular contact
11.

From the above detailed explanation it will be
appreciated that the invention essentially pro-
vides a continuous substantially open-ended,
tubular, current-carrying structure which is made
disjointable at two spaced points along its length
to constitute a pair of series breaks. By enclos-
ing these breaks in a common pressure-confining
casing, and by arranging for the sequential open-
ing of the breaks, the gas blast introduced to the
.casing produces a double-~exhaust arc-extinguish-
ing blast at the break toward one end of the struc-
ture which, coincident with the opening of the
other break, becomes limited to a single-exhaust
scavenging blast.

Whilz T have shown and described a particular
embodiment of the invention, I do not wish to be
limited thereto and intend in the appended
claims to cover all such changes and modifications
as fall within the true spirit and scope of the
invention.

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

1. An electrie circuit breaker of the fluid-blast
type comprising an enclosing structure, a plu-
rality of hollow tubular conducting elements nor-
mally arranged in series conducting relation with
each other and defining a continyous hollow pas-
sage the extremities of which form fluid exhaust
passages, said elements being relatively movable
during a circuit-opening operation so as to estab-
lish two gaps in seguence, said enclosing structure
being arranged with respect to said conducting
elements so as to enclose said gaps, and means for
supplying a blast of fluid pressure to said struc-
ture, said fluid being exhausted in both directions
through said hollow passage from the first of said
gaps to be established during a cireuit-opening
operation prior to the establishment of the second
of said gaps, fluid pressure supplied to said second
gap being in opposition to the flow of fluid through
said hollow passage from the first of said gaps to
be formed to the second of said gaps to be formed.

2. An electric circuit breaker of the fluid-blast
type comprising an enclosing structure, a plurality
of hollow tubular conducting elements normally
arranged in series conducting relation with each
other and defining a continuous hollow passage
the extremities of which form fluid exhaust pas-
sages, said elements being relatively movable
during a circuit-opening operation so as to estab-
lish two gaps in sequence, said enclosing struc-
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ture being arranged with respect to said conduct-
ing elements 50 as to enclose said gaps, and means
for supplying a blast of fluid pressure to said
structure, the fluid pressure supplied to the second
of said gaps to be formed being in opposmon to
the flow of fluid from the first of said gaps to be
formed through said hollow passage toward the
said second of said gaps.

3. An electric circuit breaker of the fluid-
blast type comprising an enclosing structure, a
fixed tubular conducting member disposed with-
in said structure, a movable tubular isolating
contact disposed in said enclosing structule at
one end of said fixed conducting member and
normally in conducting relation to said fixed
conducting member, said isolating contact and
said fixed conducunc membper forming an ex-
haust path for fluid supplied to the end of said
conducting member remote from said isolating
contact, and fluld-actuated means operable in
response tc a blast of fluid supplied to said en-
closing structure electrically to separate said
fized conducting memper and said isolating con-
tact and to establish communication between
the incoming fluid blast and the space within
said tubular conducting member at the end
thereof adjacent said isolating contact thereby
to oppose the exhaust of fiuid through said tubu-
18.‘ conducting member,

. An electric cireuit breaker of the ﬁmd-
‘rlasu tyre comprising a tubular enclosing siruc
ture, a fixed tubular conducting member dis-
bosed within said strueture, a movable tubular
isolating contact disposed in spaced substan-
tially coaxial relation to said fixed conducting
member, fluid-actuated brld.:.ruflcr means nor-
mally forming an electrical connection between
sald fixed conducting member and said isolat-
ing contact, said isolating contact and said fixed
conducL ing member forming an exhaust path
for pressure fluid supplied to said enclosing
structure and to the end of said ﬁxed conduch-
ing member remote from said 1soxatm(r contact,
sald fluid-actuated bridging means being oper-
able in response to said fluid to break the elec-
trical connection between said fixed conducting
member and said isolating contact and to es-
tablish communicaticnn between the incoming
fluid blast and the space within said tubular
conducting member at the end thereof adjacent
said isolating contact thﬂreby to oppase the ex-
haust of fluld through said tubular conducting
member, and means for preventing the compie-
tion of an operation of said fuid-actuated mesns
until after opening of said interrupting contass
means.

5. An electric circuit breaker of the fuid-
blast type comprising a tubular enclosing struc-
ture, a fixed tubular conducting membner dis-
posed within said structure, interrupting con-
tact means biased toward engagement with one
end of said fixed conducting member, a movable
tubular isolating contact disposed at the other
end of said fixed conducting member in spaced
substantially coaxial relation thereto, fluid-
actuated bridging means normally forming an
electrical connection between said fixed con-
ducting membker and said isolating contact, said
isolating contact and said fixed conducting
member forming an exhaust path for fluid sup-
plied to said interrupting contact means after
ocperation thereof, said fluid-actuated bridging
means heing opelable in response to a blast of
fluid supplied to said enclosing structure to
break the electrical connection between said
fized conducting member and said isolating con-
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“tact and to establish communication between
the incoming fluid blast and the space within
said tubular conducting member at the end
thereof adjacent said isolating contact there-
by to- prevent the exhaust of fluid through said
tubular conducting member, and means for pre-
venting the completion of an operation of said
fluid-actuated means until after opening of said
interrupting contact means.

§. An electric circuit breaker of the fluid-
blast type comprising a tubular enclosing struc-
ture, a fixed tubular conducting member dis-
posed within said structure, interrupting con-
tact means biased toward engagement with one
end of said fixed conducting member, a movable
tubular isolating contact disposed in said en-
closing structure at the other end of said fixed
conducting member in spaced substantiaily co-
"axial relation thereto, bridging means normally
forming an electrical connection between said
fixed conducting member and said isclating con-
tact, said isolating contact and said fixed con-
ducting member forming an exhaust path for
fluid supplied to said interrupting contact
means after operation thereof, means includ-
ing a piston and a cylinder cperable in response
to a blast of fluid supplied tc sald enclosing
structure to break the electrical connection be-
tween said fixed conducting member and said
isolating contact and to establish communica-
tion between the incoming fiuid blast and the
space within said tubular conducting member
at the end thereof adjacent said Isolating con-
tact thereby %o oppose the exhaust of fluid

" through said tubular conducting member, and
means including regulating valve means afford-
ing communication bhetween atmosphere and
the surface of said piston means opposite to the
working face thereof and a pcrt in a wall of said
eylinder for admitting a portion of said blast
to the surface of said piston opposite to the
working face thereof for preventing the com-
pletion ©of an operation of said fluid-actuated
means until after opening of said interrupting
contact means.

7. A fluid blast electric circuit breaker com-
prising an enclosing structure, a fixed tubular
conducting member disposed within said struc-
ture, interrupting contact means disposed In
said enclosing structure and biased into engage-
ment with said tubular conducting member at
one extremity thereof, a tubular isolating con-
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tact disposed within said enélosinig structuré
in coaxial relation to said tubular contact mem-
ber at another extremity thereof and in spaced
relation thereto, a fluid-responsive bridging
contact means normally interconnecting said
tubular conducting member and said isolating
contact, said tubular conducting member and
said tubular isolating contact forming a path
for the exhaust of fluid supplied to said inter-
rupting contact after the initiation thereby of
opening movement of said interrupting contact
and before disconnection of said isolating con-
tact from said tubular conducting member by
said fluid-responsive bridging contact means in
response to fluid supplied to said enclosing
structure.

8. A fluid blast electric circuit breaker com-
prising an enclosing structure, a fixed tubular

~conducting member disposed within said struc-

ture, interrupting contact means disposed in
said enclosing structure and biased into engage-
ment with said tubular conducting member at
one extremity thereof, a tubular isolating con-
tact disposed within said enclosing structure in
coaxial relation to said tubular contact mem-
ber at another extremity thereof and in spaced
relation thereto, and fluid-responsive bridging
contact means normally interconnecting said
tubular conducting member and said isolating
contact, said tubular conducting member and
said tubular isolating contact forming a path for
the exhaust of fluid supplied to said interrupt-
ing contact after the initiation thereby of open-
ing movement of said interrupting contact and
hefore disccnnection of said isolating contact
from said tubular conducting member by said
fluid-responsive bridging contact means in re-
sponse to fuid supplied to said enclosing struc-
ture, fluid pressure in said tubular conducting
member being substantially equalized after oper-
ation of said fluid-responsive bridging contact
means so as to cppose the exhaust of fluid from
said interrupting contact through said tubular
contact member.
HAROLD N. SCHNEIDER.
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