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This invention relates to eircuit interrupters in
general, and, in particular, to gas blast type cir-
cuit interrupters.

More specifically it is an object of my invention
to provide an improved operating mechanism for
actuating the gas blast valve of a gas blast type of
circuit interrupter.

Another object is to provide an improved valve
mechanism which opens the blast valve only dur-
ing a portion of the opening operation, and which
maintains the blast valve closed during a closing
operation to conserve the supply of gas.

Another cbject is'to provide an improved valve
mechanism which also funetions to open the valve
immediately upon a reversal of contact motion
during a closing operation. Suech & reversal of
contact motion will cceur when the interrupter
is attempted to be closed during the existence of
overload conditions in the electrieal circuit con-
trolled by the interrupter. The arc, calrying the
overload current, wiil then jump between the
contacts even before they touch each other, and
this arc will trip the breaker mechanism to cause
the reversal of contact motion during such a clos-
ing operation.

Another object is to provide an improved blast
valve mechanism which utilizes improved ratchet
means o relate the contact motion with the valve
motion,

In my copending patent application, Serial No.
473,823, filed January 28, 1943, now U. S. Patent
2,381,353, issued August 7, 1945, and assigned to
the assignee of this application, there is shown
and described a gas blast valve operating mecha-

nism of the ratchet type which functions to open ¢

the blast valve during the opening operation of
the interrupter and which keeps the blast valve
closed during the closing operation of the inter-
rupter to conserve the supply of compressed gas.
In my aforesaid application ratchet means are
provided to open.the blast valve during a closing
operation of the interrupter when a reversal of
contact mechanism takes blace because of an at-
tempt to close the interrupter during the existence
of overload conditions in the cireuit controlled
by the interrupter,

A further object is to provide an improved blast
valve operating mechanism which utilizes pawl
means which are engageable with the ratchet
means during a portion of the opening operation
of the interrupter.

A maore specific object is to provide an improved
valve mechanism in which g ratchet ring rotates
with the operating shaft and to provide improved
pawl means which engage with the ratchet ring
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during the initial portion of the opening operation
of the interrupter.

Another object is to provide an improved blast
valve mechanism in which improved toggle means
are employed to relate the opening movement, of
the contacts with the opening of the blast valve.

Further objects ang advantages will readily be-
Come apparent upen a reading of the following
specification, taken in conjunction with the draw-
ings, in which:

PFigure 1 is a side elevational view, partly in
section, of a gas Dblast type circuit interrupter
embodying my invention and shown in the closed
cireuit position;

Fig. 2 is an enlarged sectional view of the blast
valve operating mechanism shown in Fig. 1, taken
on the line II—II of Fig, 8, the parts being shown
in the closed circuit position of the interrupter.

Fig. 3 is a view similar to Fig. 2 but showing the
disposition of the barts during the initial portion
of the opening operation when the blast valve is
fully open;

Fig. 4 is a view similar to Fig. 2 but showing the
disposition of the parts at g subsequent time when
the valve actuating toggle is broken by the toggle
breaking pin;

Fig. 5 is a view similar to Fig. 2 but showing the
disposition of the parts at a subsequent time when
the support collar has been returned to its origi-
nal position by the retrieving spring;

Fig. 6 is a view similar o Fig. 2 but showing the
disposition of the parts at a later time when the
valve latch has been tripped to close the valve ;

Fig. 7 is a view similar tg Fig. 2 but showing the
disposition of the parts in the fully open circuit
position of the interrupter with the blast valve
closed;

Fig. 8 is a view, partly in section, taken along
the line VIIT—VIIT of Fig. 1, and

Fig. 915 g fragmentary elevational view taken
along the line IX—IX of Fig. 2.

Referring to the drawings, and in barticular
to Fig. 1, the reference numeral | designates g
storage tank for storing gas, such as air, under
bressure. Extending from the upper end of the
storage tank 1 is a relatively short flanged conduit
2 which, in turn, earries a valve casing 3. Secured
to the upper end of the valve casing 3 is a tubular
insulator 4, which hag secured to its upper end
an insulating support 5. The insulating support
5 may be given additional support, by an insulat-
ing member 6. The support 5 carries g stationary
contact assembly T which. in this instance, is in-
cluded within an arc extinguishing structure 8,
only a portion of which is shown. The arc ex-
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tinguishing structure 8 may be of conventional
form and does not concern the present invention.

Coacting with the stationary contact assembly
1 is a movable contact 9, which is preferably of
blade-like construction and generally Cc-shaped,
and mounted for swinging movement about a
pivot 10 carried by a conducting bracket 1.

External circuit connections fo the interrupter
are made through a pair of terminal members
12 and 13, the first of which is secured to the
stationary contact assembly T, and the second
one of which is connected to the conducting
bracket i1. Therefore, when the interrupter is
in the closed circuit position as shown in Fig. 1,
an electrical circuit is established between the
terminals 12 and i3 through the statiohary con-
tach assembly 71, the movable contact 2 and the
conducting bracket 1.

The movable contact 8 is actuated to open and
closed circuit positions by an insulating operat-
ing rod {4 connected by a pin {5 with cotter
pins 16 to a crank plate member 11, in this in-
stance formed as an integral part of the shaft
{8. The shaft 18 is journaled in suitable brackets
19 secured by bolts 28 to two support plates 21
as more clearly shown in Figs. 1 and 8. The shaft
18 is gactuated by a crank arm 22, which in this
instance is formed as an integral part of the
shaft 18. The crank arm 22 is connected by a
pin 23 and cotter pins 25 to a link 24, the other
end of which is connected by the pin 26 and cot-
ter pins 21 to the connecting rod 28 of an air
actuated piston operated within the cylinder 28.
The conhecting rod 28 may be moved up and
down to effect respective closing and opening
movements of the movable contact 8§ by the ad-
mission of compressed gas from the storage tank
i to the operating cylinder 29 by suitable valves
well known in the art.

The tubular insulator 4, in addition to serving
as a support, also provides a passage for conduct-
ing an arc extinguishing blast of gas from the
storage tank f to the space between the contacts
7 and 9. This gas blast passage proceeds through
the short conduit 2, through the valve casing 3,
through the tubular insulator £ and opening 30
provided through the insulating support § which
is preferably coextensive with the passage with-
in the tubular insulator 4. In the event the mov-
able contact 9 is moved to the open circuit po-
sition while the circuit interrupter is carrying
load an arc will be drawn across the upper end
of the passage 38 and will be subjected to a blast
of arc extinguishing gas caused to flow through
the tubular insulator 4, whereby the arc will be
extinguished. Control of the blast of gas to the
arc in this instance may be obtained by a valve
3! disposed in the lower end of the valve casing
3. The valve 31 has a stem 32 operatively cou-
pled to one end of an actuating member 33. In
this instance the actuating member 33 is rigidly
secured to a rock shaft 34 journaled in the side
of the valve casing 3. A bearing bracket 35 se-
cured by bolts 36 to the valve casing 3 cooperates
with the valve casing 3 to provide a bearing for
the rock shaft 33. The rock shaft 84 extends ex-
teriorly of the valve casing 2, and has a pair of
rocker arms 37 secured to the opposite ends there-
of.

The rocker arms 37 support a pin 38 held In
place by cotter pins 29 as more clearly shown in
Figs. 2 and 8. A spring guide rod 40 is pivotally
mounted on the pin 38 and has its upper end slid-
ably guided in a fixed guide bracket 4i, in this
instance formed 2s an integral part of the bear-
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ing bracket 35 as more clearly shown in Figs.
1 and 8. A compression spring 42 encircles the
spring guide rod 49 and is interposed between
the fixed guide bracket 41 and the lower end of
the spring guide rod 46. It will, therefore, be
apparent that the compression spring 42 biases
the rocker arms 31 in a counterclockwise direc-
tion about the rock shaft 34 as viewed in Fig.
1 to hence bias the valve 31 toward its closed
position. The rocker arms 37 also support a pin
48, secured in place by cotber pins 44, as more
clearly shown in Fig, 9, the purpose for which
will appear more clearly hereinafter.

Slidable on the shaft 18 is a support collar
45 having a bracket portion 46 integrally formed
therewith. A support pin 47 is rigidly secured
to the bracket portion 46 of the support ccllar
4% as more clearly shown in Fig. 8. Pivotally
mounted on the suppors pin 47 is a pawl latch
48. A cotter pin 49 passing through the support
pin 41 maintains the pawl latch 48 on the sup-
port pin 47 as more clearly shown in Fig. 2.

A knee pin 59 rigidly secured to an adjustable
link member 51 slidably passes through the up-
per end of the pawl latch 48 as more clearly
shown in Fig. 8. Formed in the upper end of the
adjustable link member 81 is an elongated slot
52 more clearly shown in Fig. 9. As shown in
Tig. 9 the pin 43 passes through the elongated slot
52. In the closed circuit position of the inter-
rupter as shown in Figs. 1, 2, 8 and 9, the pin
43 abuts against the lower end 53 of the elongated
slot 52 as clearly shown in Fig. 9.

Pivotally mounted on the pin 43 (see Fig. 9)
is a valve latch 54 having a tripping portion 55
and a latching portion 56 as more clearly shown
in Fig. 4. A tension spring 68 secured at its right-
hand end, as viewed in Fig. 4, to the bearing
bracket 35 and secured at its lefthand end to &
pin 19, which is rigidly secured to the valve latch
54 (see Fig. 8), biases the valve latch 54 in a
counterclockwise direction about the pin 43 as
viewed in Fig. 4, the purpose for which will ap-
pear more clearly hereinafter. Rigidly secured
to the lefthand bracket 19 as viewed in Fig. 8,
is a latch pin 57 the purpose for which will also
appear more clearly hereinafter.

Encircling the shaft 18 is a retrieving spring
58. The righthand end of the retrieving spring
58, as viewed in Fig. 8, is rigidly secured to the
righthand bracket (9. The lefthand end of re-
trieving spring 58 is rigidly secured to the sup-
port collar 45. Consequently it will be apparent
that the retrieving spring 58 biases the support
collar 45 in a clockwise direction about the shaft
18, as viewed in Figs, 1 and 2. A spring pin 59
is rigidly secured to a bracket portion 69 of the
support collar 45 as more clearly shown in Figs. 1
and 2. A tension spring 61 is interposed between
the spring pin 59 and the knee pin 50 as more
clearly shown in Figs. 2 and 8.

Tt will be observed that the pawl latch 48, the
knee pin 50 and the adjustable link member 51
‘constitutes a valve actuating toggle generally des-
ignated by the reference numeral 62. .

A stop pin 63, rigidly secured to the righthand
bracket 19 as viewed in Fig. 8, limits the clock-
wise rotation of the support collar 45 about’ the
shaft 18 as more clearly shown in Fig. 2. A stop
portion 64 of the support collar 45 engages the
stop pin 63 in the closed circuit position of the
interrupter as shown more clearly in Fig. 2. Rig~
idly secured to the lefthand end bracket 19, as
viewed in Fig. 8, is a toggle breaking pin 65 more
clearly shown in Figs. 1,2 and 8. Rigidly secured
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to. the crank plate member 17 is a valve latch
tripping pin 86 and a pawl latch straightening pin
15.as more clearly shown in Figs. 2 and 8.

A ratchet ring 67 is formed in this instance as
an integral part of the shaft {8, and has formed
thereon a plurality, in this instance six, ratchet
teeth 88 as more clearly shown in Fig. 2.

The operation of my improved blast valve
mechanism will now be explained. In the closed
circuit. position of the interrupter as shown in
Figs. 1, 2, 8 and 9, the stop portion 54 of support
collar 45 engages stop pin. 63, and the pawl Iatch
48 is maintained against the smooth portion 72
of the ratchet ring 67 by tension spring 8! ag
more clearly shown in Fig. 2. The valve latch 54
is.in its lower position not engaging the latch pin
57, and the compression spring £2 maintaing the
valve &1 in its closed Dbosition, the pin 43 resting
against the lower end 53 of the elengated slot 52
(see Fig, 9). In this position of the interrupter
the electrical circuit therethrough is completed
through the terminal members 12 and 13. The
valve 31 is closed and consequently on com-
pressed air passes through the tubular insulator 4.

When i is desired to break the electrical circuit
through the interrupter or in response to over-
load conditions existing in the electrical ecircuit
contrelled by the interrupter, suitable mechanism
(not shown) actuates valves to operate the piston
within the cylinder 28 and hence to drive the con-
necting rod 2% downwardly. The downward
movement of the connecting rod 28 through the
linkage 24 rotates the crank arm 22 and hence
the shaft 18 in g counterclockwise direction as
viewed in Figs. 1 and 2. "This counterclockwise
movement of the shaft {8 also rotates in g coun-
terclockwise direction, as viewed in Rig. 1, the
crank plate member {7. The counterclockwise
rotation of the crank member 17, as viewed in Fig.
1, acts through the insulating operating rod 14
to move the movable contact 9 away from the
stationary contact 7. Meanwhile the ratchet
ring 67, integrally formed with the shaft {8, ro-
tates therewith, the pawl latch 48 sliding over the
smooth surface 72 of the ratchet ring 67. PFur-
ther opening movement brings the first tooth 71
of the ratchet ring 67 into engagement with the
pawl 48,

There is usually a certain “wipe” or overlap be-
tween the movable contact 8 and the stationary
contact 7. Consequently s certain opening
movement of the movable contact 8 results be-
fore the movable contact § separates from the
stationary contact 7 to draw an are. I} is also
desirable not to open the blast valve 3§ until an
arc is actually drawn to conserve the compressed
air supply. It will therefore be apparent that
during the time that the movable contact 3 is
moving away from the stationary contact 1, and
before any are is drawn therebetween, the pawl
latch 48 is sliding over the smooth surface 72 of
the ratchet ring 67. When the movable contact
9. finally moves away from the stationary contact
1to draw an arc therebetween, the rotative move-
ment of the ratchet ring 67 causes the first tooth
71 to pick up the pawl latch 48 and to thus ecause
the support collar 45 to move with the ratchet
ring 67 and the shaft 13. The counterclockwise
rotative movement of the support collar 45 as
viewed in Fig, 2, causes the valve actuating tog-
gle 62 to rise and to straighten, thus forcing pin
43 to raise (see Fig. 9) and to cause the rocker
arms 37 to rotate in a clockwise direction about
the rock shaft 34 as.viewed in Fig. 1. This causes
opening of the blast valve 3f. The opening of the
blast valve 3! permits an upward blast of com-
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6
pressed: air to pass upwardly through the tubular
insulator 4, through the opening 30 and between
the separating contacts T, 8. Thus, because of
the provision of the smooth portion 12 on ratchet
ring 67 a certain amount of opening movement
of the movable contact § is permitted before the
blast valve 31 opens. Consequently, the opening
of the blast valve 31 is delayed until the movable
contact 9 actually separates from the stationary
contact Tto draw an arc.

Continued counterclockwise rctation of the
shaft {8, ratchet ring 67 and support. collar 45
causes the valve actuating toggle 82 to straighten
as clearly shown in Fig, 3. This causes.the valve
latch 54, which is pivotally supported on the pin
43, to also rise upward until the latching por-
tion 58 of the valve latch 54 latches over the latch
pin 57, the tension spring $3 meanwhile biasing
the valve latch 54 in g counterclockwise direction
about the pin 43. The disposition. of ‘the several
parts ab this time in the opening operation of the
interrupter is clearly shown in Fig. 3. Fig. 3,
therefore, represents the disposition of the parts
when the contacts 1, § have separated to draw an
arc, when the blast valve 31 is latched to. its open
position by the valve latch 54 and when the valve
actuating toggle 82 is in its straightened position.

It will be observed that the tension spring 61f,
having its direction of force to the rvight of the
support vin 47, creates a torque acting on the
bawl latch 48 to bias the pawl latch in a clock-
wise direction about the support pin 47 ag viewed
in Fig. 3. Therefore the tension spring 64 serves
during this portion. of the obening operation of
the interrupter to bias the pawl latch 48 against
the first tooth 7 of the ratchet ring 67, If the
tension spring 64 were not used there might be
g tendency for the pawl latch 48 to disengage
from the first tooth T{ before the valve latch 54
had latched over the latch pin 51, such a set of
circumstances leading o a closing of the blast
valve 2! during a time when an arc was drawn
between the contacts 1, § and when g blast of arc
extinguishing gas was needed,

Further counterclockwise rotative movement of
the shaft 8 and ratchet ring 67 causes the pawl
latch 48 to engage the toggle breaking pin 65 as
shown in Pig. 4. It will be apparent therefore
that the toggle breaking pin 65 causes the valve
actuating toggle 62 to break at the knee pin
93 as shown in Fig. 4. Thus, the pin 85 consti-
tutes a disengaging means which operates to- ef-
fect the disengagement of the pawl 43 from the
ratchet ring 61. However, the valve 3§ remains
in its open position because of the valve lateh
54, which had previously latched over the latch
pin 51, Fig. 4, therefore, shows the disposition
of the several parts when the valve actuating
toggle 62 has been broken by the toggle breaking
pin 65 and when the valve 3! ig maintained in
its open position by the valve latch 54 latching
over the latch pin 57.

It will be observed that when the pawl latch 48
engages the toggle breaking pin 88, the direction
of force of the tension spring &1 is to the left of
the support pin 47 as viewed in Fig, 4. Therefore,
the tension spring 6f maintains the valve actu-
ating toggle 62 in its broken position, as shown
in Fig. 4, to preven{ the pawl latch 48 from re-
engaging any of the ratchet teeth. It will con-
sequently be observed that the tension spring 61
performs two functions, first of maintaining the
pawl latch 48 into engagement with the ratchet
tooth.T1 until the pawl latch 48 is forced. against
the toggle breaking pin 65 to break the valve ac-
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tuating togele 62. When this occurs the second
function of the tension spring 6§ comes into play
to maintain the toggle 62 in its broken position
as shown in Fig. 4 and also to maintain the pawl
latch 48 out of engagement with the ratchet
teeth 68.

However, after the valve actuating toggle 62
has been broken by the toggle breaking pin 65
as shown in Fig. 4, the retrieving spring 58 re-
turns the support collar 45 and the valve actu-
ating toggle 62 to its original position with the
stop portion 64 of support collar 45 engaging the
stop pin 63. The tension spring 6! meanwhile
maintains the toggle 62 in its broken. position,
and the pin 43 raises to the top of the elongated
slot 52 as shown in Fig. 5.

Meanwhile the shaft 18 has continued its coun-
terclockwise rotation to further lengthen the arc
drawn between the contacts 7, 8. The arc extin-
guishing blast of gas which passes around the
valve 3! and upward through the tubular insu-
lator 4 serves to extinguish the lengthened arc,
and it is therefore desirable to close the blast
valve 31 after the arc has been extinguished. The
valve latch tripping pin 68, rigidly secured to the
crank plate member 11, performs this function
by engaging the trip portion 85 of the valve latch
54, as shown in Fig. 5, to thus cause a slight clock-
wise movement of the valve latch 54 about the
pin 43 to result in the valve latch 58 being disen-
gaged from the latch pin 57 to result in the closing
of the blast valve 81.

Tig. 5 shows the disposition of the several parts
when the support collar 45 has been returned to
its initial position with the toggle 62 broken, and
when the valve latch tripping pin 66 is just be-
ginning to force the valve latch 54 out of engage-
ment with the latch pin 57.. Thus the blast
valve 31 is almost ready to be closed in Fig, 5
and the movable contact 9 is being separated a
considerable distance from the stationary con-
tact T to produce a suficient isolating gap between
the contacts 1, 8.

Continued counterclockwise rotation of the
shaft 18 causes the pawl latch straightening pin
15 to near the lower portion of the pawl latch 48
as shown in Fig. 6. It was stated previously that
the tension spring 61 maintained the toggle 62
in its broken position so that the pawl latch 48
would not reengage with the ratchet teeth 68 dur-
ing the opening operation and the support collar
45 could return to its initial position. It is now
desirable to straighten the toggle 62 and the pin
15 performs this function.

Tig. T shows the disposition of the several parts !

in the fully open circuit position of the inter-
rupter. In Fig, 7 there is a considerable isolating
gap between the contacts 7,9. The tenslon spring
61 maintains the pawl latch 48 against the smooth
portion 13 of the ratchef ring 67. Fig. 7 there-
fore, shows the parts with the blast valve 31
closed, the arc having been extinguished, and with
2 considerable gap between the contacts. The
pawl latch 48 engages the smooth portion 13 of
the ratchet ring 67 so that during the subsequent
closing operation of the interrupter, the pawl
1ateh 48 will ratchet over the ratchet teeth 62.
During the closing operation of the interrupter
the crank plate member 1T will rotate with the
shaft 18 in a clockwise direction. The contacts
1, 9 will move toward each other, and the pawl
1atch 48 will ratchet over the ratchet teeth 68.
The blast valve 3! remains closed. This closing
movement will continue until the interrupter is
in the fully closed circuit position as shown in
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Figs: 1, 2, 8 and 9, During a subsequent open-
ing operation the movement of the several parts
will be as heretofore explained; consequently a
further description thereof is not necessary.

Occasionally, it may occur that overload con-
ditions exist in the electrical circuit controlled by
the interrupter when the interrupter is in the
open citcuit position. In this event when it is
attempted to close the inferrupter an arc will
jump across the contacts 7, 9 because of the high
voltage even bhefore the movable contact 9 en-
gages the stationary contact 1. The arc which
jumps between the contacts 1,  before they have
actually contacted will carry an overload current
which will trip the breaker mechanism and will
cause an immediate opening operation of the
interrupter even before the interrupter has been
completely closed. Consequently, the neb result
is a reversal of contact movement during a clos-
ing operation before the contacts 1, 8 have actu-
ally engaged.

Tt will be observed that in the blast valve mech-
anism which I have provided, should reversal
of contact movement take place during g closing
operation due to the aforesaid state of conditions,
the reversal of movement of the ratchet ring 61
will immediately serve to pick up the pawl latch
48 at the particular tooth which at this time is
adjacent the pawl latch 8. This reversal of the
ratchet ring 67 will cause the valve actuating fog-
gle 82 to be raised and straightened to result in
the pin 43 being forced upward by the adjustable
link member 51 to result in an opening of the
blast valve 31. Consequently, it will be observed
that the reversal of contact movement during a
closing operation will serve to immediately open
the blast valve 31 in the same manner as the

blast valve 81 would be opened during a normal

opening operation. I use the term “normal”
opening operation to indicate an opening opera-
tion from the completely closed circuit position
of the interrupter.

It will, therefore, be apparent that the valve
mechanism which I have provided serves to im-
mediately open the blast valve 8f due to a re-
versal of contact movement during a closing op-
eration at any intermediate position during the
closing operation. In this instance I employ six
teeth on the ratchet ring 61, but a greater num-
ber may be employed. Consequently there will
be, in the construction illustrated, five interme-
diate positions, corresponding to the first five
teeth, at which the pawl latch 48 may be picked
up upon a reversal of contact movement during
a closing operation of the interrupter. The open-
ing of the blast valve 81, will of course, serve to
deliver an arc extinguishing blast of gas upward

" through the tubular insulator 4 between the con-
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tacts 1, 8 to extinguish the arc thus drawn when
it was attempted to close the interrupter dur-
ing the existence of overlcad conditions in the
electrical circuit controlled by the interrupter.

From the above description it will be apparent
that I have provided a novel blast valve mecha-
nism for use in circuit interrupters which func-
tions to open the blast valve 8} during a prede-
termined portion of the opening operation, and
which also functions to maintain the valve 34
closed during the closing operation to conserve
the supply of compressed gas. It will be apparent
that the position of the valve latch tripping pin
66. determines when the valve latch 54 will be
tripped to close the blast valve 81, It will be
observed that when the contacts 1, 9 actually be-



2in to separate to draw an arc the blast valve 31
will immediately be opened, .

It will also be apparent that I have provided
a blast valve operating mechanism which func-
tions to immediately open the blast valve 31 upon
a reversal of contact motion st intermediate po-
sitions during g closing operation caused by a
closing of the Interrupter during the existence of
overload conditions in the electrical circuit con-
trolled by the interrupser

Although I have shown and described a specific
embodiment of my invention, it is to be clearly
understood that the same was merely for the pur-
bose of illustration and that changes and modi-
fications may readily be made by those skilled in
the art without departing from the spirit and the
scope of the invention.

I claim as my invention:

1. In g circuit interrupter of the gas blast type,
contact means for establishing an arc, a shaft
rotatable in accordance with contact movement,
a valve operable to cause an arc extinguishing
blast of gas to extinguish the are, a ratchet ring
fized to and rotatable with the shaft, a collar
slidable on the shaft, 5 pawl operatively connect-
ed to the valve and resting upon the face of the
ratchet ring in the closed circuit position of the
interrupter, the pawl being pivotally mounted on
the collar and engageable with the ratchet ring

during 2 portion of the opening operation of the !

interrupter to cause opening of the valve, and
disengaging means for effecting the disengage-
ment of the pawl from the ratchet ring after g
predetermined opening travel of the interrupter,
the shaft and ratchet ring continuing their open-
ing rotative movement after operation of the dis-
engaging means.

2. In g circuit interrupter of the gas blast type,
contact means for establishing an arc, ratchet
means movable in accordance with contact move-
ment, a valve operable to cause an arc extin-
guishing blast of gas to extinguish the are, collar
means, pawl means pivotally mounted on the col-
lar means and engageable with the ratchet means
during a portion of the opening operation of the
interrupter to cause opening of the valve, valve
latching means for maintaining the valve open
after the pawl means hag disengaged from the
ratchet means, and tripping means movable in
accordance with movement of the contact means
. for tripping the valve latching means to close
the valve near the end of the opening cperation
of the interrupter.

3. In a circuit interrupter of the gas blast type,
contact means for establishing an arc, a shaft
rotatable in accordance with contact movement,
8 Valve operable to cause an arc extinguishing
blast of gas to extinguish the arc, a ratchet ring
fixed to and rotatable with the shaft, a collar
slidable on the shaft, a pawl pivotally mounted
on' the collar and engageable with the ratchet
ring during a portion of the opening operation
of the interrupter to cause opening of the valve,
disengaging means for effecting the disengage-
ment of the pawl from the ratchet ring, the
ratchet ring continuing its rotative motion after
operation of the disengaging means, and valve
latching means for latching the valve open after
the pawl has disengaged from the ratchet ring
by operation of the disengaging means.

4. In a circuit interrupter of the gas blast type,
contact means for establishing an arc, a shaft
rotatable in accordance with contact movement,
& valve operable to cause an arc extinguishing
blast of gas to extinguish the arc, ratchet means
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rotatable with the shaft, a collar slidable on the
shaft, togele means relating opening movement
of the valve with rotative movement of the col-
lar, one member of the toggle means comprising
a pawl engageable with the ratchet means dur-
ing a portion of the opening movement of the in-
terrupter o cause straightening of the toggle
means to open the valve, and biasing means urg-
ing the pawl into engagement with the ratchet
means.

5. In a circuit interrupter of the gas blast type,
separable contacts for establishing an arc, a first
means movable in accordance with contact mo-
tion, a valve operable to cause an arc extinguish-
ing blast of gas to extinguish the are, a second
means movable with respect to the first means,
toggle means pivotally supported at one end to
the second means and operatively connected with
the valve, and a third means for moving the sec-
ond means in response to the initial opening
movement of the first means from the cloged cir-
cuit position of the interrupter.

6. In a circuit interrupter of the gas blast type,
separable contacts for establishing an arc, ratchet
means movable in accordance with contact mo-
tion, a valve operable to cause an arc extinguish-
ing blast of gas to extinguish the are, a first
means movable with respect to the ratchet means,
toggle means pivotally supported at one end to
the first means and operatively connected with
the valve, and pawl means for moving the first
means in response to the initial opening move-
ment of the ratchet means from the closed cir-
cuit position of the interrupter.

7. In a circuit interrupter of the gag blast type,
separable contacts for establishing an are, ratchet
means movable in accordance with contact mo-
tion, a valve operable to cause an arc extinguish-
ing blast of gas to extinguish the are, collar means
movable with respect to the ratchet means, tog-
gle means pivotally supported at one end to the
collar means and operatively connected with the
valve, and pawl means engaging the ratchet
means for moving the collar means in response
to the initial opening movement of the ratchet
means from the closed circuit position of the in-
terrupter. .

8. In a circuit interrupter of the gas blast type,
separable contacts for establishing an are, ratch-
et means movable in accordance with contact
motion, a valve operable to cause an arc extin-
guishing blast of gas to extinguish the arc, a first
means movable with respect to the ratchet means,
a valve actuating toggle, the toggle comprising a
pawl at one end pivotally mounted to the first
means, the other end of the toggle being oper-
atively connected to the valve, the pawl being
engaged by the ratchet means to straighten the
togele to open the valve during the initial por-
tion of the opening operation of the interrupter.

9. In a circuit interrupter of the gas blast type,
separable contacts for establishing an are, ratch-
el means movahble in accordance with contact mo-
tion, a valve operable to cause an arc extinguish-
ing blast of gas to extinguish the arc, a first
means movable with respect to the ratchet means,
a valve actuating toggle, the toggle comprising a
pawl at one end pivotally mounted to the first
means, the other end of the toggle being oper-
atively connected to the valve, the pawl being
engaged by the ratchet means to straighten the
toggle to open the valve during the initial por-
tion of the opening operation of the interrupter,
and relatively fixed means to break the toggle at
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a predetermined point in the opening operation
of the interrupter. :

10. In a circuit 1nterrupter of the gas blast
type, separable-contacts for establishing an arc,
ratchet means movable in accordance with con-
tact motion, a valve operable to cause an arc €x-
tinguishing blast of gas to extinguish the arc, a
first means movable with respect to the ratchet
means, & valve actuating togele, the toggle com-
prising a pawl at one end pivotally mounted to
the first means, the other end of the toggle being
operatively connected to the valve, the pawl be-
ing engaged by the ratchet means to straighten
the toggle to open the valve during the initial
portion of the opening operation of the inter-
rupter, relatively fixed means to break the toggle
at a predetermined point in the opening opera-
tion of the interrupter, and valve latching means
to maintain the valve open after the toggle has
been broken.

11, In a circuit 1nterrupter of the gas blast
type, separable contacts for establishing an arc,
ratchet means movable in accordance with con-
tact motion, & valve operable to cause an arc ex-
tinguishing blast of gas to extinguish the arc, 2
first means movable with respect to the ratchet
means, a valve actuating toggle, the toggle com-
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prising a knee pin and a pawl pivotally mounted
on the first means, the knee pin passing through
one end of the pawl, the pawl engaging the ratch-
et means during the initial portion of the open-
ing operation of the interrupter, and spring
means connected at one end to the knee pin fo
bias the pawl into engagement with the ratchet
means or away from the ratchet means depend-
ing on which direction the toggle is broken..

12. In a circuit interrupter of the gas blast
type, separable contacts for establishing an arc,
ratchet means movable in accordance with con-
tact motion, a valve operable to cause an arc ex-
tinguishing blast of gas to extinguish the arc, &
first means movable with respect to the ratchet
means, a valve actuating toggle, the toggle com-
prising a knee pin and a pawl pivotally mounted
on the first means, the knee pin passing through
one end of the pawl, the pawl engaging the ratch-
et means during the initial portion of the open-
ing operation of the interrupter, relatively sta-
tionary means for breaking the toggle, and spring
means connected at one end to the knee pin fo
bias the pawl into engagement with the ratchet
means or away from the ratchet means depend-
ing on which direction the toggle is broken, -
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