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Bernard Marie Hilaire
France; vested in the Alien Property Custodian

Application filed July 29, 1939

This invention relates to electric eircult-break-
ers and more particularly to those which them-
selves supply the energy required for blowing the
arc,

Circult-breakers which themselves supply the
energy required for blowing the arc generally
comprise means for storing up potential energy
during the operation of closing the contacts and
then deliver said energy on separation of the
contacts to impart to the fluld for blowing the
are a certain degree of pressure. Compressed
air is generally used to blow the arc. The po-
tential energy referred to is predetermined for a
given t¥pe of apparatus. When the intensities
of the short circuit currents to be broken exceed
a certain value, the type of circuit-breaker re-
ferred to can no longer be used, as it then be-
comes necessary to supply supplementary energy
Irom a source outside or apart from the circuit-
breaker.

One of the objects of the present invention is
to provide an electric circuit-breaker with com-
pressed fluid blow out and which supplies its own
energy for blowing the arc, in which the ruptur-

ing power is increased. With this object in view :

the circuit-breaker In accordance with the in-
vention contemplates the production by sald cir-
cult-breaker of g supplementary quantity of en-
ergy over and above a glven intensity of current
which passes through the arc at break, said sup-
plementary quantity of energy being supplied
from a different source from the latter for ef-
fecting the blow out.

In accordance with the invention the two quan-
titles of energy referred to may act simultane-
ously or else said supplementary energy acts first
and produces a preponderating blast, the blast
produced by fhe other guantity cof energy nhot
beginning to act untll some time after said former
quantity.

The invention has other aims and objects in
addition {o those above set forth, all of which
will be readily undersiood from the following de-
scription taken in connection with the accom-
pahying drawing of embodiments of the inven-
tion herein given for illustrative purposes, the
true scope of the invention being more particu-
larly pointed out in the appended claims.

Referring to Fig. 1 there is (herein represented
partly in elevation and section and partiy in per-
spective & circuit-breaker of the general type de-
scribed comprising an air compressor having a
piston operated by a spring and tensioned before
the closing of the contacts of said circutt-break-

-er, said spring being capable of storing up in ad- :
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vance the energy regquired for the closing and
separating of said contacts as well as the energy
required to produce the compressed air required
for blowing the arc.

In sald figure the compressor piston | is con-
nected on the one hand to the free end of a pow-
erful spring 2 and on the other hand to a cam 3
which is operated by mechanism herein shown in
perspective for the sake of clearness, A shaft
4 of this mechanlsm is directed perpendicularly
to the plane of said figure and its projection is
shown at 4 which designates the axie cf oscil-
lation of the cam, which is moved by said mcech-
anism in a contra-clockwise direction. In the
course of this rotary movement it can cngage
and carry with it a roller § upon one arm of a
bell crank lever 6 which controls the main mov-
able contact T of the circuit-breaker, the fixed
contact of which 1s indicated by 8. 'These two
contacts draw an arc herein cailed the principal
arc and designated by 9. 3aid circuit-breaker is
further provided with an auxiliary fixed contact
I0 and an auxiliary movable contact |1 which,
when the intensity of the current to be broken
exceeds a glven value, draw an arc herein called
the auxiliary arc and designated by 1?2 and which
is struck In series with the main arc ¢or princi-
pal arc). .

In this figure the circuit-breaker is shown with
its arc drawing contacts separated, the actlon of
the cam 3 on the movable contact 7 then being
as follows. Said cam has a full portion 32 and
a cam groove 3b. When said cam engages said
roller § sald full portion 34 causes the lever 6 to
swing clockwise about ifs fulcrum thus closing
said principal contacts 7 and 8 With the cir-
cuit-breaker being thus in circuit closing posi-
tion, said roller 9 is opposite the entrance of said
cam groove 3b. The separation of said two prin-
clpal contacts takes place by a further rotation
of said cam 3 in the ecourse of which said roller
§ leaves sald cam groove 3b. The details of this
operatlon will appear more fully below. The aux-
iliary movable contact !l is pperated by a bell
crank lever 13 against the action of a spring 14
which tends to keep the auxiliary contacts (0
and Il separated. These two contacts are kept
in closed position by & bell crank lever 15, one
arm of which !s oppesite the movable core of an
electric relay t6 which is energized by the main
current passing through the circuit-breaker,

The tensloning of spring 2 to store up energy
to close and then to separate the contacts of the
clreuit-breaker and to blow the principal arc, is
cffected as follows:
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Rotation of the shaft 4 on which is splined the
cam 3 Is effected by a crank (71 which by means
of an endless screw device I8 of which the wheel
is loose upon said shaft, and a lever 19 actuates
a driving member 20 carrled by said shaft. When
in 1ts contra-clockwise rotation sald cam brings
its end 3a opposite said roller §, said spring 2
will be tensloned and a pawl 2/ engages a bell
crank lever 22 of which one arm is opposite the
movable core of a winding 283 adapted to effect
closing movement of the contacts of the circuit-
breaker. Purthermore, by the tensioning move-
ment of sald spring 2 an Inclined plane 24 is
moved to act upon a roller 25 carrled by a bell
crank Iever 26 and thus through a suitable con-
nection swinging said bell crank lever 13 contra-
clockwise about a fulerum to close the auxiliary
contacts 10, 11, said lever 18 engaging said bell
crank lever 15,

Closing movement of the principal contacts 1
and & of the circult-breaker is effected by send-
ing an energlzing current through the winding
23 which causes the movable core of the latter
to swing the bell crank lever 22 about its ful-
crum thus freelng the pawl 21. Said shaft 4 is
thus unlocked, and under the action of said spring
2, sald cam 3 {s rotated and rotates sald shaft
4. During this time the part 3a of said cam 3
causes bell crank lever 8 to swing clockwise about
its fulcrum te close the principal contacts T and
8. When said contacts are thus closed, pawl 21
engages bell crank lever 27, one arm of which 1is
opposite the movable core of a wind/ng or coll 28
adapted to effect the separation of sald principal
contact.

To effect an ordinary separation of sald con-
tacts an energizing current 1s sent through sald
coil 28. The resulting movement of its cofl ro-
tates sald lever 27 and disengages sald pawl 21.
Shaft 4 betng thus unlocked, cam 3 Is caused to
rotate by spring 2 which was only partially dis-
tended during the closing movement of sald
principal contacts. However the prinicipal mov-
able contact does not Immediately start 1t8 move-
ment a8 the roller b passes along the cam groove
3b from which it Is not yet freed. During this
time the air at the left of piston 1 is pushed back
through a hollow lnsulator 29 which supports a

part of the circuit-breaker and into & chamber .

30 in which {s located the principal fixed con-
tact 8, so as not to effect the separation of said
two principal contacts until the alr pressure for
blowing the arc has reached its most efficient
value.
thus liberating said lever § the latter swings con-
tra-clockwise under the action of spring 3!, and
thus separates sald principal contacts T and 8,
and the principal arc 9 is blown by the com-
pressed air which continues to blow through said
chamber 30, driven by the piston | which reaches
the end of its stroke under the action of spring 2.

In accordance with the invention supplemen-
tary energy for the blast is borrowed from *he
auxiliary arc. To this end contacts 10 and (1
are located within a chamber 3f preferably sep-
arated from the chamber 30 containing the prin-
cipal fixed contact ss above set forth. The gases
generated by sald auxiliary arc 12 as well as the
air within said chamber 31 the pressure of which
Is increased to a very high degree by the heat
generated by said auxlliary arc, are blown against
the principal arc 9, either directly or after con-
tacting with a flame shield 32 by which they are
cooled, the blast thus furnished being of an in-

As the roller b leaves said cam groove 3b
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tensity proportionate to the intensity of the cur-
rent to he Interrupted.

In accordance with the invention also said aux-
iliary arc 12 forms hefore the principal arc when
the intensity of the current to be interrupted
exceeds a certain intensity value. To this end
means are provided herein comprising a relay
18 which operates instantaneously but only when
sald intensity value ls exceeded, the coil 28 for
separating the contacts being supplied with cur-
rent by a relay 33 the operation of which is re-
tarded.

When the intensity of the overcharge current
to be interrupted is inferior to said intensity
value above referred to, the relay 83 alone oper-
ates and said coil 28 causes separation of the
arc drawing contact as above set forth. On the
other hand when the intensity of the current to
be interrupted exceeds said intensity value, said
relay 16 operates immediately to free said lever
13 which under the action of said spring 14 sep-
arates said auxiliary contacts. Furthermore gaid
lever 13 in turning ahbcut its fulcrum acts upon
the lever 26 to cause the latter also to turh and
move the core of said coil 28 through a suitable
link connection 38. The lever 27 is thus freed
and the principal contacts 7, 8 start to separate
but only when gaid roller 5 has escaped from
said cam groove 30, that is to say after a certain
time has elapsed and therefore unmistakably
after separation of contacts (0 and 1.

To the blast produced by said auxiliary arc 12
there is therefore sdded that produced by piston
I. To facilltate this the currents of compressed
alr produced by sald arc 1? and said piston are
directed against the arc 9 along parallel courses.
As shown in Fig. 1, said two air currents are con-
centric, ‘

Sald two compressed air cuirents act simul-
taneously and thus combine their hlowing action.
The blast from piston ! continues after extinc-
tion of the arcs 9 and 12, {hus scouring the gpace
between and about the principal contacts T and
3 and precluding any restriking of the arc.

The invention contemplates the use of any
suitable arrangement to produce the concentric
flow of said two compressed air currents. In the
illustrative embodiment of the {nvention thig re-
sult may be obtained by using a principal fixed
contact which is hollow and the hollow interlor
of which cecmmunicates with the compressor cyl-
inder as shown in Filg. 2. This figure Is a longi-
tudinal section of that part of the circuit-breaker
containing the principal fixed contact and the
two auxiliary contacts the remainder of said cir-
cuit-breaker having the same arrangement as
that shown in Fig. 1. Referring to Fig. 1 a chan-
nel 38 leads from en insulator 29 and conducts
the air propelled by piston | into the interlor
space 36 of sald main fixed contact 8, .

The interior chamber of the hollow fixed prin.
cipal contact may communicate with the cham-
ber in which the auxiliary arc is formed. Such
an arrangement is shown in Fig. 3. As in the
case of Fig. 2 50 also in the case of Fig. 3, only
that part of the circuit-breaker containing the
Principal fixed contact and said auxiliary con-
toct ig Wlustrated, the remainder of said circuit-
breeker being of the same construction as that
shown in Fig. 1. The principal and auxiliary
contacts as well as the arcs struck thereby are
indicated in said Figs. 2 and 3 by the same ref-
erence characters as in Pig. 1. The interlor
chamber of the hollow fixed contact 8 communi-
cates with the chamber 31 in which the auxiliary
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arc is struck and the concentric chamber 38 of
said hollow contact communicates with the air
compressor which is disgrammatically indicated
by said piston 29.

In accordance with the inventlon a certain de-
gree of simultaneous action of the two com-
pressed alr currents referred to may be obtained
by directing said currents in opposite directions
against said arc 9 as shown illustratively in Pig.
4. Tn the fllustrative embodiment shown in sald
figure the cperation of the main and auxiliary
contacts and the generation of the air blast may
be and, as is herein shown, are identical with
those illustrated in Fig. 1. The corresponding
means heve been omitted from Fig. 4 in order
not unnecessarily to complicate the drawing, only
the piston |, the driving spring 2, the lever § for
operating the principal movable contact T, that
part of the circult-breaker containing the prin-
cipal fixed contact 8 and the auxillary contacts,
as well as the particular means and features to
be eonsidered have been shown diagrammatically
in order that the lnvention may be clearly un-
derstood. The compressed alr heated by the
suxiliary are 1s conducted to the fixed contact 8.
while the air driven by the piston I is conducted
through said hellow insulator 29 into a cydnder
40 in which said movable contact 71 operates.
The rases and the compressed alr produced by
the arc 12 are directed agalnst that point of at-
tachment of the arc 9 whieh is within the cham-
ber &1 while the blast of compressed alr from
the pision ! is conducted through openlngs or
ports provided in a partition 42 and into a pipe
43 surrcunding the movable contact, whence it
is directed against the other point of attachment
of said arc 9.

The energy for the blast generated by said
auxillary arc and that produced by the com-
presser may act successively. In that case the
biast zencrated by said auxiliary arc, which al-
ways Dreponderates. starts first and operates
alone. The blast from the compressor starts to
arerate later and adds its operation to that gen-
erated by said arc: it scours the space separating
and surrounding the contacts and completes the
blowing of the arc, thus precluding any restrik-
ing of the latter.

Figs. 5, 6, 7, 8. 9. 10, 11. and 12 show lllustra-
tive embodiments of the invention for accom-
plishing {he akove results.

Referring te ¥la, 5 the latter shows a circuit-
hreaker in which the operation of and means
for operating the prinelpal and auxiliary rcon-
tacis and for cenerating the air blast for blow-
ing the arr, =eperated by the compressor and
that generated by the suxiliary arc are identical
with those of the illustrative apparatus shown
in Pie. 1. The only difference resides In the fact
that the auxiliary movable contact onerates In
& chamber 4% and that the air blast from the
compressor. conducted through the hellow in-
sulatar 29 issues therefrom into sald chamber 44.

Fig. 6 shows an illustratlve embodiment of the
inventirn diagrammaticelly in which the prin-
cipal and auxiliary movable contacts as well as
the piston of the compressor are made in a single
movable member. The principal fixed contsct
§ is carried by an insulator 43. A second insu-
lator 45 located cpposite said insulator 43, car-
ries an assemblage of two cylinders 47 and 48
mounted end to end. A pipe 49 is slidably
mounted in said two cylinders and catrries at its
right end the mincipal movable centact 7 and
at Its left end the auxiliary movable contact I1.
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The compressor comprises a cylinder 48 of which
the piston ¥ 13 secured to said pipe 49. Sald cyl-
inder 4T forms the chamber in which the aux-
iliary arc 12 is formmed. Movement of sald pipe
49 iz effected by one arm of a bell crank lever 38
upon the other arm of which acts a powerful
relurn spring 51 which tends to keep said con-
tacts 1 and 8 separated from each other. Clock-
wise rotation of said bell crank lever 60 closes
safid contacts. Rotation of said lever Is effected
by a spring mechanism which acts upon the shaft
of said lever and is similar to that shown in Fig.
1 but without the pision t. Operation of closing
said contacts and separation thereof are effected
exactly as in the case of the apparatus shown
in Pg. 1. Separation of sald auxillary contacts
prior to separatlon of saild principal contacts is
herein convenicntly effzcted by suitably locating
the mcvahle contacts T and 11 relatively to each
other upon said pipe 49. In said figure the aux-
idHary arc 12 is longer than the prinecipal arc be-
cause it was struck prior to the letter. The sep-
aration of said principal contacts is prevented
at the start of the movement of separation of
said auxiliary contact by backing up the fixed
contact 8 with a spring to cause it to follow up
its movable contact at the start of their separa-
tion movement.

The contacts of the ecircult-breaker being in
closed position their separation is effected by
freeing the rotary shaft on which said bell crank
lever B8 is fulcrumed. Said lever will then be
sharply rotated by said spring §1 thus causing
the pipe 49 to slide toward the left of said figure.
As already stated the spring which backs up sald
fixed contact 8 keeps the latter in contact with
said movable contact 7 during the beginning of
the sliding movement of said plpe 49, whereas
sald contacts 1 and 12 separate and form the
auxiliary arc 12, The air contained in the cyl-
inder 41 is thus put under great pressure and
fiows through the pipe 49 toward the principal
arc 8, On the other hand piston | which is in-
tegral with sald pipe 49 propels the air at its
left side through port 52 provided in said pipe
49, into the Iatter. The two blasts of finid are
thus directed in parallelism against the principal
arc 9 to blow the latter,

Fig.7 shows a modification of the circuit-break-
er just described, which is operated the same ag
the latter. A tube 53 carries at one of its ends
the principal movable contact 7 and at its other
end the auxiliary movable contact the same as
in Fig. 6. This pipe §3 is slidably mounted in
two superposed cylinders 54 and 55, the cylinder
84 forming the compressor the piston | of which
is integral with the pipe 53, while the cylinder
55 forms the chamber in which the auxiliary arc
12 is formed. 'The formation In succession of the
auxillary arc 12 and the principal arc 9 takes
place as {n Fig. 8 owing to the fact that the
principal fixed contact 8 is backed up with a
spring.

‘The contacts of said circult-breaker being
closed the separation thereof is effected by free-
ing the rotary shaft upon which the bell crank
lever 50 Is fuicrumed, thus allowing the latter to
be sharply rotated by action of the tensioned
gpring 51 whereby sald pipe 33 Is moved toward
the left of said fisure. By a judiclous determina-
tion of the length of the lower part of said pipe
and thanks to the spring backed fixed contact 9
the auxillary arc 12 will be struck before the
prinelpal arc, The alr contained {n cylinder 55
is thus put under high pressure and enters satd
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pipe through a port 68 provided in the latter.
On the other hand the eir at the left of plston |
is compressed by the latter and is propelled into
sald pipe through a port 8§7. The two blasts of
fluld are thus directed in parallelism against the
principal arc 6 to blow the latter.

In both of the illustrative embodiments repre-
sented in Figs. 6 and 7 respectively, means may
be provided, such as a valve for example, to con-
trol the port of communication with the com-
pressor cylinder and brevent the entrance into
sald cylinder of the air and gases emanating
from the chamber in which the auxiliary arc is
blown.,

Such an arrangement s shown in Fig. 8 as ap-
plied to a clreuit-breaker of the type represented
in Fig. 5. As the latter has been described In

- detail, Fig. 8 shows only what is absolutely nec-

essary for the comprehension of this feature of
the invention.

In the passage formed In the hollow insulator
29 and which connects the compressor cylinder
with the chamber contalning the principal fixed
contact 8 there is provided a valve 58 which
remains closed so long as the pressure 1s suffi-
clently high within the chamber in which the
auxiliary arec s struck, and thus prevents passage
into the compressor c¥linder of the compressed
fluld produced by sald auxiliary arc. Just so
soon, however, as sald pressure In sald chamber
31 drops below that produced by said compres-
sor, said valve 58 will be raised and the com-
pressed fluld from saeld compressor Is added to
that produced by sald auxiliary arc, for blowing
the principal arc 9.

The invention also contemplates the provigion
of means, if desired, for preventing the com-
pressed alr and gases formed by sald auxlliary
arc, from driving said piston back at the moment
the auxiliary contacts break the circuit. An il-
lustrative embodiment of this feature Is shown
in Figure 9.

Referring to said flgure the circult-breaker
therein shown is similar to that of Fig. 1. The
principal contact 8 called “fixed” is mounted up-
onh a support which is slidable in the chamber in
which the auxiliary arc 12 is formed under the
action of a spring 59 in sald chamber. The mov-
able auxillary contact 1l is cacsried by sald same
support, In Fig. 9 the contacts are open. When
said contacts are closed the movahble contact T
pushes back the contact 8 and with it sald sup-
port thus closing the auxiliary-contacts {1 and
12 which form the auxillary arc. It will be clear
that on opening sald contacts, movement of the
contact T to the left flrst separates the contacts
10 and I{, whereupon sald support having Its
movement by spring 89 arrested by stop 60, con-
tact 8 will also be arrested and contact T will
separate from the latter to draw the arc,

The closing and separating movements of the
contacts of the circult-breaker are effected by
sultable driving means, sald means herein ilfus-
tratively comprising a powerful spring 81 which
is tensloned by -lever 62 carrled by a cam 83
splined upon a shaft 4 similar to the shaft of
the spring tensioning mechanism of the circuit-
breaker of Flg. 1. When sald spring is tensioned
the end of the lever 82 is locked by the bell crank
lever 84, the lower arm of which can be acted
upon by the movable core of the coil 23 of the
contact closing mechanism, The operation of
closing the contacts frees the lever 84 and sald
spring 61 is partially distended, thus rotating the
shaft 4 by means of the cam surfaces 65 and 8§
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‘of the cams §3 and 67 respectlvely. Piston I is

thus moved to the left of sald figure and the prin-
cipal movable contact 7 is moved toward the
right thereof. The lever 62 is stopped and locked
by a pawl 6. The spring 61 has, as stated, been
onjy partially distended the remainder of its po-
tentlal energy serving to separate the contacts
of the clrcuit-breaker.

The operation of separating the contacts by
sald coil 28 disengages the pawl §8 from said
lever 62 thus freelng the latter. The cam 63
then acts upon lever 69 to move piston | toward
the right, shortly after the cam 6% which has
operated the principal contact T controlling lever
T and previously separated said auxiliary con-
tacts, sald contact |1 being moved toward the
left by its spring 69, has subsequently separated
sald principel contacts 7 and 6. Piston I thus
drives the alr at its right toward the insulator
28 and through the latter against the principal
arc 9. On the other hand the compressed alr
coming from the chamber in which the auxiliary
arc 12 is struck, opens a valve Tl and is thus
also driven against said principal arc. This com-
pressed air cannot drive back the piston 1, the
latter being held against movement backwardly
by cam 63.

The invention also contemplates the use of a
combination of sultable means, herein illustra-
tively valves for successively or simultaneously
causing the compressed fluid contained in the
chamber In which the suxiliary are is struck and
in the compressor cylinder, respectively, to flow
from sald chamber and said cylinder agalnst the
arc 8. An illustrative embodiment of this fea-
ture is shown In Fig. 10.

The circuit-breaker represented in sald flgure
is somewhat analogous to that of Fig. 6. Here-
in it comprises a pipe 12 which is moved by mech-
anism which is identical with that of saidq flg-
ure. Said tube forms the rod of a piston 719
which operates within a cylinder 74 mounted
upoh a suitable support such as an insulator 78.
The principal flxed contact 8 is carrled by an
insulator 45 and s provided with a spring to
enable the auxillary arc to be struck before the
principal arc, as has been explalned in deserib-
Ing the circuit-breaker of Fig. 6. The principel
movable contact T is mounted within the en-
trance of said tube T2. The fixed auxillary con-
tact 10 i1s mounted upon the cylinder 74 while
the guxillary movable contact 1l 1s mounted
upon the piston 73. The chamber within which
the auxiliary arc 12 ig struck Is therefore an-
nular in shape. BSald chamber communicates
with cylinder 74 by means of & valve 16 on said
piston 13, which constitutes the air compressor
which Is thus in communication with the con-
tact 7 through the pipe T2. Upon separation of
the contacts this pipe is moved toward the left
of said flgure. As has been already explalned
the auxillary arc 12 ig struck prlor to the strik-
ing of the principal arc 8. The arc {2 increases
the pressure of the air within said annular cham-
ber formed by the pipe 72 and said cylinder
74 and thus opens the valve 76 allowing the com-
pressed fiuid to escape through the tube T2,
The two blasts of fluid for blowing the arc
thus fiow In parallelism against the arc 8. When
the currents which are interrupted are weak,
the pressure created within sald annular chamber
does not suffice to open sald valve T6 and the
movement of said plston creates a partial vac-
uum in said chamber. To overcome this objec-
tionakle feature a second valve 17 is provided In
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the rear wall of said cylinder, through which the
space behind the piston In sald eylinder Is caused
to communicate with the outer atmosphere when-
ever the pressure In sald annular chamber does
not exceed that required for operating said valve
186.

In accordance with the invention the appa-
ratus represented in Figs. 5 and 9 may be pro-
vided with means for causing a concentric flow
of the compressed fluid blasts, as Is represented
in Fg. 11. The majority of the parts and in-
strumentalities of the circuit-breaker In Fig. 11
are identlcal with those of the circuit-breaker of
Fig, 5. The only difference resides in the con-
struction and arrangement of the blast nozzle
for the principal arc 8. This nozzle comprises
two concentric mouth-pleces T8 and 79, the for-
mer being mounted for sliding movement within
its support 80 whenever the pressure produced
by the auxiliary arc 12 exceeds that produced
by the piston {. In such case sald mouth-piece
18 is retracted and uncovers the end of the fixed
contact 8 which is thus placed in the most fa-
vorable position relatively to the neck of said
mouth-plece.

Any one of the forms of circuit-breakers above
described may be provided with a reslstance serv-
ing to delay the re-establishment of the tension.
Said resistance may be apblied either mechani-
cally or pneumaitically and will preferably shunt
the auXiliary arc and, the casing arising, the
principal are. Fig. 12 illustrates an example of
such an arrangement applied to a circuit-break-
er the majority of the instrumentalities of which
are identical with those of the cireuit-breaker
shown in Fig. 5. When the Intensity of the cur-
rent (short circult) to be cut Is weak, the Inter-
ruption of said current is effected without the
insertion of said resistance by using only the
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blast produced by the compressor. When how-
ever sald intensity becomes considerable the arc
of the auxiliary contacts produces a blast and
inserts or throws sald resistance 81 into opera-
tion. The current which remains for the prin-
cipal contact to cut Is therefore only a current
the intensity of which has been reduced by sald
resistance.

A capacity may be substituted for said resist-
ance in all the circult-breakers of the latter type
and sald capacity may be rendered operative
either mechanlically or pneumatically and will
preferably shunt the auxiliary arc and the case
arising the principal are.

The compressed alr blast produced by the com-
pressor cylinder may not only act simultaneous-
1y with that supplied from the chamber {n which
the auxillary arc Is struck but may also act
after the are has been extinguished. This has
the advantage that the space about the contacts
is efficlently and thoroughly scoured, any restrik-
ing of the arc being thus precluded. This op-
eration takes place automatically In the ma-~
Jority of the apparatus above described, by caus-
ing the principal contacts and the auxiliary con-
tacts to move at a sultable regulated speed and
by making the compressor plant of suitable di-
mengions.

Among the many advantages possessed by ap-
paratus embodying the present invention may be
mentioned the Increase in the rupturing power
of the usual circuit breakers which themselves
compress the alr required for hlowing their ares,
as well as the possibllity of regulating the inten-
slty of the arc-extinguishing blast proportional-
ly to the intensity of the current to be cut, and
the fact that small arcs can be extinguished as
well ag larger arcs.
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