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It is known that when an arc flowing between
two electrodes is blown by & compressed ga5s,
such as air for example, it is lengthened outl in the
direction of the blast and tends at the same time
to escape from same. In high tension currents
this lengthening of the arc in no way facilitates
its extinction: it provokes on the confrary an un-
necessary increase in the energy dissipated in
the apparatus, thus hindering the extinction and
increasing the deteriorations of the extinction

- chamber.
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The object of the present mventmn is to: reduce
the electric energy dissipated during the extinc-
tion to a minimum value consistent with the
satisfactory operation of the circuit-breaker and

further to eliminate the efiects of the back pres-
‘sure this energy is still capable of creating.

These two. pomts immediately lead to an impor-

tant reduction in the energy to be imparfed to -
the blowing out fluid W1thout diminishing - its

efficiency.
The energy dissipated by an electric arc ﬂowmg
in a gaseous medium maintained at constant

pressure is proportional to the length of the arc

and to the intensity of the current flowing
through it as soon as this intensity exceeds some
ten amperes. It follows that at constant pres-
sure the energy in an arc carrying a given cur-
rent depends only on its length. In order to
reduce this energy to as low as a value as possible
it is conseguently necessary that this arc be very
short. As on the other hand the specuﬁc energy

of an arc (that is to say, at constant. intensity,

the voltage of the arc per unit length) increases
with the pressure of the gas blast, it is neces-

sary that this pressure be as low.as possible.

Thus in the case of a compressed air blow ocut in

which the arc usually flows in atmosnherie air,
the pressure of the air blast should be equal or

very slightly superior to that of the atmosphere.

The present invention permits the realization
of these results. It relates to an electric circuit-
breaker in which the arc is extinguished by the

blast of .a liguid or gaseous fluid characterized in

that one of its contacts or an electrode connected

to it and an extremity electrode connected to the

other contact arc disposed in the stream of ex-

tinguishing fluid and preferably in the central

zone of this latter in such manner that the line

joining their opposed extremities is approximate-
ly parallel to the flow of the blast. It is ad-
vantageous to give to the extremity electrode as

well as to the electrode to which it is opposed a

form -longated in the direction of the blast. In.

reality, an arc emerging from the extremity of

¥

an electrode in the form of a metallic rod tends

- to assume the direction of this rod just as would

g Jjet of water issuing from a nozzle. Conse-
quently an arc whose points or origin are dis-
posed on the opposite extremities of two elon-

gated electrodes situated along'a stream line of
the blast should also assume a straight line direc-
tion. On the other hand it also seems opportune
to dispose the common axis of the two opposed
electrodes in the centre of the extinguishing blast;

- where its action is most effective.

Finally it is well to note that the distance be-
tween the extremity electrode on the one hand
and the contact not connected to this electrode
or the electrode of opposite polarity connected to
this contact on the other hand should preferably
be greater than the maximum spacing between
the two contacts.

The annexed drawings show several embodi-
ments of the object of the invention.

Figs. 1, 2, 3, 5, 14 and 17 show in vertical sec-
tlon six applications of the invention to com-
pressed gas circuit-breakers.

Figs. 4 and 6 are horizontal sections through

the lines X—X and Y—Y in Figs. 3 and 5, and

Fig. 18 is a plan view of the mrcmt-—breaker shown
in Fig, 14. |

Figs. 7 to 13 show on a larger scale several
alternatives of a detail of the object of the in-
vention, Figs. 11 and 13 being plan views of the
details shown in Figs. 10 and 12. -

Finally Figs. 15 and 16 show in vertical sectmn
two applications of the invention to liquid blow
out circuit-breakers.

In Figs. 1 to 5, 14 and 17, the fixed contact

of the circuit-breaker is indicated by 1 and the

movable contact by 2. These contacts are dis-
posed in the interior of a blast pipe 3 through

which the extinguishing gas is injected m the

direction indicated by arrows.

‘In Figs. 1 and 2 the fixed contact 1 is elec-
trically connected to an extremity electrode 1/
disposed a certam distance away from the con-
tacts in the centre of the extinguishing blast, In

Fig. 1 the electrical connection 4 between the
electrode 1’ and the fixed contact 1 is dispesed
on the outside of an insulating chimney 5, where-

as in-Fig. 2 this connection is disposed chiefly
in the interior of the chimney 5 and could even
be entirely so disposed within the zone of in-

fluence of the air blast.

In Fig. 5 the insulating chlmney 5 is partlally
suppressed and replaced by metallic walls 6 cone
stituting in themselves both the Llow out chin:~
ney and the electrical connection between the
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fixed contact and the extremity electrode 1’ fixed
to the outlet orifice of the metallic chimney 8.
This metallic chimney which may be cylindrical
or have any widened out shape is preferably
constituted by a conically shaped tube whichr may
eventually be provided on its lateral sides with
circular openings 7 or with elongated slits allow-
ing the interior of the chimney to communicate

with the atmosphere. The chimney could also
be constituted by a cylindrical or widened out

cage the bars of which are preferably disposed
in parallel direction to the flow of the extin-
guishing blast. 'This latter disposition is realized
in the device shown in ¥igs, 17 and 18. . |

In Figs. 1 and 2 the chimney is entirely open
at its upper extremity, the extremity electrode
being situated in the interior of the chimney. On
the contrary in Figs. 3, 5, 14 and 17 the extremity
electrode is disposed at and connected to the out-
let of the metallic chimney. It forms a hood to
the chimney in the embodiments shown in Figs.
3 and 14, whereas in the embodiments of Figs. 5
and 17 the extremity electrode 1’ is constituted
by a number of horns directed radially towards
the aXxis of the chimney.

When the extremity electrode constitutes the
hood of a metallic chimney, this hood is of course
provided with openings 8 allowing the evacua-
tion of the extinguishing gases.

the hood, however it seems preferable to have
in the centre of the hood a large opening 9
allowing the arc to emerge to a greater or less
extent outside the chimney. 'The point of origin
of the arc located on the edge of the opening,

situated itself in the centre of the extinguishing.

blast is in this manner emmently swept by the

‘blast of gas.

In certain embodlments a central opening 9 as
well as small peripheral openings 8 will be used
simultaneously.

In the embodiments illustrated in Figs. 1 to 5
and 17 in which the extinguishing blast is di-
rected perpendicularly to the displacement of the
movable contact, an arcing contact or electrode

2’ connected to the movable contact 2 disposed

in proximity to same in the central zone of the
extinguishing blast may be used. ' This electrode

-can be pear shaped with section diminishing in

the direction of the blast. . The. line joining the

"axes of the electrodes 1’ and 2’ coincides with

the axis of the chimney and with the axis of the
extinguishing blast.

On the other hand, one or several intermediate
electrodes 10 can be disposed between the ex-
tremity electrode 1’ and the arcing contact 2’
along the central zone of the extinguishing blast
and connected between themselves as well as

with the arcing contact 2’ by means of resistances

11 of low ohmic value. These intermediate elec-

trodes, in the same manner as the extremity elec-

trodes of Pigs. 1 and 2, are constituted by hollow
cylinders of revolution, the half sections of which

are pear shaped. The shape of this electrode is
clearly shown in Figs. 10 and 11 in which two

directions of the ‘displacement of the gases are
indicated by full and dotted arrows.

If needs
be this electrode can surround a central member
12 as shown in Figs. 12 and 13.. Other alterna-
tive electrodes are represented in Figs. 7 to 9,
that shown in Fig. 9 being »articularly applicable
to the intermediate electrodes and to the arcing
contacts 2’. It will be noticed that the stem
holding these electrodes is enveloped in an arc
resisting sleeve preferably of insulating material,

‘the electrode 27:

These openings
. can be uniformly distributed over the whole of

1,961,475

Finally in the embodiment of Pig. 5 the chim-
ney 6 is further surrounded by a chamber 13
the outlet of which is constituted by a metallic
plate or metallic cylinder cooling device 14 dis-
posed in front of the extremity electrode. It is
further well understood that the extremity elec-
trode need not essentially be connected to the
fixed contact but that it can equally well be

connected to the movable contact. In this case,
the fixed contact will preferably be connected

to an electrode disposed in like manner to that
shown by 2’ on the drawings.

'The operation of these devices is as follows.
At the instant of separation of the contacts 1 and
2 an arc is struck between them. This arc is
immediately blown by the gaseous blast and
lengthens in the direction. of ‘the blast to such
an extent that in the embodiments shown in
Pigs, 1 to 5 and 17 it almost immediately reaches
at this instant the portion of
the arc bevween 2 and 2’ -is extinguished and
there only remains the arc 1, 2’ disposed trans-
versely to the extinguishing blast. The pgases
ionized by the arc are swept by the blast in such
manner that a part of these gases is driven be-
tween the electrodes 1’ and 2’. Al this instant
takes place a transfer of the arc 1, 2’ upon the
electrodes 17, 2°.
straight arc situated in the axis of the ex-
tinguishing blast, an arc whose length is lim-
ited by the distance 1’, 2’ and which is very
rapidly extinguished under the influence of the
gas blast.

The phenomenon of the transfer of the arc
above referred to explains itself in the following
manner: the arc 1, 2’ being disposed transverse-
ly to the extinguishing blast (blast of air) in a
zone in which this latter has a very powerful
cooling and deionizing effect, the energy it ab-
sorbs is very great compared with that of a
stable arc .in a quiet gas or with that of an arc
1’, 2° flowing between two electrodes situated
one behind the other in an axial air blast. This
increment of energy dissipated by the arc 1, 2’
results in a considerable increase in the arc volt-
age per unit length, and this to such an extent
that it is easy to conceive that the arc 1, 2’ is far
more unstable than that which one tends to
strike between the central arcing contact 2’ and
the extremity electrode 1’; this in spite of the
fact that the distance between these two latter
electrodes is considerably greater than that be-

- tween the contacts.

Oscillagraphic and high speed cmematographlc
investigations- have shown the remarkable

facility and rapidity with which it is possible to

cause an arc to flow between 1’ and "2’ by
the blowing of the gases of an arc originally
struck between 1 and 2’. It is evident that the
original transverse arc will only extinguish it-
self when its gases have reached the extremity
electrode 1’. There is consequently no interval

There thus only remalns a
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of time between the striking .of the arc on g

the extremity electrode and the extinetion of the
or:ginal arc.

In certain embodiments in accordance with
this invention in which the maximum separa-
tion between the contacts 1 and 2 or the distance
between the contact 1 and the electrode 2 is an
important fraction of the spacing between the
electrodes 1’ and 2’
phenomenon can also ‘take place as follows: at
the instant of separation of the contacts 1 and
2 the arc is struck between their extremities and
is immediately afterwards blown by the gaseous

the arc extinguishing
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blast on the one hand upon the arcing contact
2 .and on the other upon the extremity elec-
trode 1’. In the device illustrated in Fig. 1 the
arc assumes the form of a bow with points of

origin fixed to the contact 1 and to the arcing

contact 2’ whereas the apex of the bow reaches

" almost instantly the extremity electrode 1’. At
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this instant the left hand portion' of the bow
extinguishes itself and the remaining portion
forms a straight arc situated in the axis of the
extingwshing blast, this right hand arc being very

rapidly suppressed.

In the other emb-odi-ments, on the contrary,

~one of the points of origin of the arc displaces

itself along the connection 4 or along the In-
terior of the metallic wall of the chimney 6,
the second point of origin remaining fixed either
on the contact 2 or on the arcng contact 2’.
The arc apparently pivots about the arcing cor-
tact 27 until it reaches the axial position in which
it is rapidly extinguished. It is to be noted that
this displacement of the arc is realized with

- extreme rapidity.

The length of the arc is thus strictiy limited
as it cannot extend to any great extent . beyond
the extremity electrode. | |
. When the arc is extinguished by a liquid jet,
water or oil for example, the construction and
operation of the circuit-breakers are analogous.

The Figs. 15 and 16 of the annexed drawings
show two such embodiments. - .

In these figures one recognizes the fixed con-
tact 1 and the movable contact 2, the direction of
displacement of which on opening is indicated
by an arrow 15. These contacts are located In
a vessel filled with a liquid, water or oil for ex-
ample. Facing the contacts is d:sposed the nozzle

-

 of an injection tube 3 terminating In a piston 17
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capable of projecting against the contacts 1 and

92 g jet of liquid whose theoretical zone of ac-
tion is indicated by 18. |

The fixed contact is connected to an arcing
contact 1/, whereas the movable contact is con-
nected to an extremity contact 2’, the elements
«» and 1’ being disposed in the central zone of the

| extinguishing stream.

As shown in Figs. 15 and 16 the blow out may
be vertical in upward direction or may be hori-
zsontal: it may equally be disposed in any other
direction, for instance vertically in downward
direction. a |

The operation of these devices 18 indicated by -

dotted lines showing the progressive displacement
of the arc up to its final position in the centre
of the extinguishing stream. -

The word “electrode” used in this specification
is intended to mean fixed members which are
connected to a conductor under-tension, but which
members are never in mechanical engagemen?
with a movable contact of the breaker. |

Having now particuiarly described and ascer-
tained the nature of my said invention and in
what manner the same is to be performed, I de-
clare that what I claim is:—

1. An electric circuit-breaker comprising two
relatively movable contacts, means for projeci-

ing a jet of extinguishing Auid on these contacts

transversely to their direction of moticn, a fixed
electrode connected to one of the contacts and a
fixed extremity electrode connected to the other
contact, the extremity electrode bcing situated
behind the electrode considered in the direction
of the said jet and the line joining the opposed

extremities of the two electrodes being located

in the central zone of the extinguishing jet and
approximately parallel to its axis. |

2. An electric circuit-breaker comprising two
relatively movable contacts, means for projecting
a jet of extinguishing fluid on the contacts trans- 80
versely to their direction of motion, a fixed elec-
trode connected to one of the contacts and a fixed
extremity electrode connected to the other con-
tact, the extremity electrode being situated be-
hind the electrode, considered in the direction of 85
the said jet, at a greater distance than the max-
imum separation of the two contacts, and the line
joining the opposed extremities of the two elec-
trodes being located in the central zone of the
extinguishing jet and approximately parallel toits 90
axis.’ |

2 An electric circuit-breaker comprising w
relatively movable contacts, means for projecting
a jet of extinguishing fluid on these contacts

transversely to their direction of motion, a fixed 99

electrode connected to one of the contacts and a
fixed extremity electrode connected to the other
contact, these electrodes having an elongated
form disposed along a common axis parallel to
the extinguishing jet. 100
4. An electric circuit-breaker comprising two
reiatively movable contacts, means for projecting
a jet of extinguishing fluid on these contacts
transversely to their direction of motion, a fixed
electrode connected to one of the contacts and a 105
fixed extremity electrode connected to the other
contact, the extremity electrode being situated
behind the electrode considered in the direction
of the extinguishing jet, and the line joining the -
opposed extremities of the two electrodes being 110
situated approximately in the axis of the extin- |
guishing jet. |
5. An electric circuit-breaker comprising two
relatively movable contacts, means for projecting
a jet of extinguishing fluid on these contacts 116
transversely to their direction of motion, a fixed '
electrode connected to one of the contacts and
a fixed extremity electrode connected to the other
contact by means of a conductor almost com-
pletely insulated from the are, the extremity elec- 120
trode being situated behind the electrode con-
sidered in the direction of the extinguishing jet,
Iand the line joining the ocpposed extremities of the
two electrodes being approximately parallel to the |
extinguishing jet. | - 126
6. An electric circuit-breaker comprising two .
relatively movable contacts, means for projecting
a, jet of extinguishing fluid on these contacts in
view of lengthening the arc, a fixed electrode con-
nected to one of the contacts and a fixed extrem- 130
jty electrode connected to the other contact, one
end of the extremity electrode extending very
near this latter contact in the path of the blown
arc, the other end of this extremity electrode
being situated behind the electrode considered 135
in the direction of the extinguishing jet, and the |
line joining the opposed extremities- of the two
electrodes being approximately parallel to the
extinguishing jet. g o |
- 7. An electric circuit-breaker comprising two 140
relatively movable contacts, a chimney with con-
ducting interior surface, means for projecting a
ags blast against these contacts and into this
chimney, an electrode situated in the central zone
of the extinguishing blast and being connected to 145
one of the said contacts; and an extremity elec-
trode situated at the outlet of the chimney and
terminating in the central zone of the gas blast,
this extremity electrode being connected to the
conducting surface of the chimney and this sur- 150,

i
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face being connected to the other of said con-
tacts.

8. An electric circuit-breaker comprising a

fixed contact and a movable contact to open the

circuit, a chimney with conducting interior sur-:

face, disposed around the common axis of these
contacts, means for projecting a gas blast against
these contacts and into this chinminey in the direc-
tion of motion of the movable contact, an ex-

tremity electrode situated at the outlet of the
said chimney, this extremity electrode being
electrically connected to said chimney and to the

fixed contact and terminating in the central zone
of the extinguishing jet. | |

9. An electric circuit-bresker comprising two
relatively movable contacts, a chimney with con-
ducting interior surface, this chimney being ter-
minated, at one end, by a metallic hood forming
an extremity electrode and comprising a central
opening forming outlet of the chimney, means
for projecting a gas blast against these contacts
and into this chimney, and an electrode situated
in the central zone of the gas blast and being
connected to one of the contacts, the other con-
tact being connected to the conducting surface
of the chimney and by this surface to the ex-
tremity electrode. | '

10. An electric circuit-breaker comprising two
relatively movable contacts, a chimney with con-
ducting interior surface, this chimney being ter-
minated, at one end, by a metallic hood forming
an extremity electrode and comprising a number
of openings forming outlets of the chimney,
means for projecting a gas blast against these
contacts and into this chimney, and an electrode
situated in the central zone of the gas blast and
being connected to one of the contacts, the other
contact being connected to the conducting sur-

face of the chimney and by this surface to the

extremity electrode. S
11. An electric circuit-breaker comprising two

-relatively movable contacts, a chimney with con-

ducting interior surface, this chimney being ter-
minated, at one end, by a metallic hood forming
an extremity electrode and comprising a num-
ber of perforations and a large central opening
forming outlets of the chimney, means for pro-
jecting a gas blast against these contacts and
into this chimney, anid an electrode situated in
the central zone of the gas blast and being con-
nected to one of the contacts, the other contact
being connected to the conducting surface of the
chimney and by this surface to the extremity
electrode. o - .

12. An electric circuit-breaker comprising two

- relatively movable contacts, a chimney with con-

ducting interior surface, this chimney being ter-
minated, at one end, by a metallic horn directed

towards the axis of the chimney and forming an

extremity electrode means for projecting a gas
blast against these contacts and into this chim-

‘ney, and an electrode situated in the central zone

of the gas blast and being connected to cne of
the contacts, the other contact being connected

to the conducting surface of the chimney and

by this surface to the extremity electrode.
13. An electric circuit-breaker comprising two

relatively movable contacts, a chimney with con-

ducting interior surface, this chimney being ter-

minated, at one end, by several metallic horns

directed radially towards the axis of the chim-
ney and forming extremity electrodes, means for

projecting a gas blast against these contacts and

into this chimney, and an electrode situated in

the central zone of the gas blast and being con-

contact, an extremity
‘'other of the

-of these contacts,

1,961,475

nected to one of the contacts, the other contact
being connected to the conducting surface of the
chimney and by this surface to the exiremity
electrode. |

14.- An electric circuit-breaker comprising two
relatively movable contacts, a metailic chimney
with inlet and outlet openings, openings at the
lateral sides of this chimney, means for project-
Ing a gas blast against these contacts and into

this chimney, an electrode siluated in the ¢ ntral

zone of the gas blast and being connected to one
of the said contacts, and an extremity electrode
situated at the outlet opening of the said ehim-
ney and terminating in the central zone of the
gas blast, this extremity electrode being connect-
ed to the metallic chimney and to the other of
sald contacts. |

15. An electric circuit-bregker comprising two
relatively movable contacts, a cage formed by
metallic bars and connected to one of these con-
tacts, means for projecting an extinguishing jet
against these contacts and into this.cage in par-
allel direction to the bars of the said cage, an
electrode connected to the other of these con.
tacts and situated in the central zone of the ex-
tinguishing jet, and extremity electrodes fixed
at the outlet of the said cage and terminating in
the central zone of the extinguishing jet.

16. An electric circuit-breaker comprising two
relatively movable contacts, a chimney with con-
ducting interior surface, a chamber surrounding
that chimney, means for projecting a gas blast
against these contacts and into this chimney, an
electrode situated in the central zone of the gas
blast and connected to the one of said contacts,
an extremity electrode situated at the outlet of
the chimney and terminating in the central zone
of the gas blast, this extremity electrode heing
connected to the conducting. chimney and this
latter to the other of the said contacts and a
cooling device for the escaping gases, this device
being situated behind the extremity electrode
seen in the direction of the gas blast and consti-
tuting the outlet of the said chamber,

- 17. An electric circuit-breaker comprising two

relatively movable contacts, means for project-

ing a jet of extinguishing fluid on these contacts
transversely to their direction of motion, an elec-
trode connected to one of the sald contacts, in-
termediate electrodes connected by means of

80
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resistances one to another and to this latter

electrode connected to the
sald contacts, these various elec-
trodes being fixed and the line Joining their op-
posed extremities being located in the central
zone of the extinguishing jet and approximately
paralle] to its axis. |

18. An electric circuit-breaker comprising two
contacts, fixed electrodes connected each to one
_ means for projecting an extin-
guishing jet against these contacts and against
these electrodes, these electrodes being consti-
tuted by hollow cylinders of revolution the half
section of which is pear shaped, these electrodes
being situated one behind the other in the axis
of the extinguishing jet. a

19. An electric circuit—breaker_comprising two

130

£39

140

contacts, fixed electrodes connected each to one

of these contacts, means for projecting an extin-
guishing jet against these
these electrodes, these electrodes being consti-
tuted by hollow cylinders of revolution, a metallic
rod being fixed in the interior of each of these

cylinders, these rods being disposed in the axis

of the extinguishing jet. ANDRE CLERC.

contacts and against 145
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