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This invention relates to high tension circuit
breakers.

In the design of high tension and extra-high
tension  circuit-breakers with compressed. air
blow-out, it is necessary not only to provide sat-
isfactory breaking power, tut alzo to fulfil seyv~
eral other conditions, and more particularly econ-
omy of compressed air, simplicity and robustness,
the possibility of direct tests in testing stations,
ete..

The present invention has for its main object
to solve all these problems and to obtain several
other advantages of practical importance by an
improved arrangement of several individual
breaking units juxtaposed and arranged in series.

The invention has likewise for its object to
constitute each unit by a double nozzle with cen-
tripetal air inlet and axial air outlet, these noz-

zles being supported elastically in the interior of

hollow metal elements which are separated from
one ancther by tubular insulators.

Another object of the invention is to arrange
these hollow metal elements and their insulators
in such & way as to form a hollow vertical col-
umn which supports and insulates all the indi-~
vidual breaking units.

One of the objects of the.invention is likewise
to ensure in a very simple and efficient manner
the desirable economy of compressed air.

Among the other ohiscts of the invention, there
may be mentioned an arrangement of the exhgust

openings such that external flash-overs started

by ionized gases shall be avecided and that the

discharge of compressed air shall be interrupted

after final extinction of the arcs.

The improved arrangement according to the
invention greatly facilitates and simplifiey the
application of various other improved means, re-
lating in particular to the structure of the ele-
mentary breaking uniis, to their association with
a view to reducing the total height of the appa-
ratus, to their operation, and soon.

As a resulf of all these improvements; the in-
vention provides simple and vobust apparatus,
very effective and adapted to support high work-
ing currents; each individual breaking unit can
offer the maximum breaking power adapted to
be furnished by a good testing station, as well
as a current rating sufficient for this individual
breaking unit to be capable of Use separately
as a powerful circuit-breaker for moderate ten-
sion.

The description given hereinafter relates to an.
embodiment of the improved circuit-breaker of’
which the upper portion of one' complete pole
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2
is shown diagrammatically in section in the ac-
companying drawing.

In this drawing, Fig. 1 is a part vertical sec-
tion of the apparatus, and Fig. 2 is a horizontal
section of Fig. I on the broken line ¢—b—c¢.

In this apparatus, one individual breaking uynit
comprises two movable nozzies | and ¢ adapted
to slide in the axial direction. When the circuit-
breaker is closed, these nozzles are in direct con-
tact with one another, as shown, under the pres-
sure of the springs 3 and 4, which bsar upcn
shoulders provided for this purpose upon guide
members § and 6, the springs being surrounded
by protective -sleeves 2b and 4a¢ which are sup-
purted by the guide members. These members &
and 6 are rigid, indeformable and arranged to
prevent any warping or wedging of the movable
nozzles t and 2.

The next individual breaking unit comprises
two movable nozzles, arranged like those of the
uppermost unit, one of these nozzles being shown
at fa, with its spring 8¢ and its guide member 5a.

“To each of the nozzles i, 2, la ete., there is
attached by welding for example, a flexible metal
digphragm 1, 8, Tu, ete. respectively, the dia-
phragms being of circular shape, either flat or
undulated. These diaphragms, as well as the
guide members & and 5aq, are clamped between
Hanges 9 and 16 attached to two tubular insula-
tors il and {2. Clamping is effected with inter-
position of tubular spacer elements {2 and rings
14; the clamping means, such as bolts, serews or
the like, have not been represented, in order to
simplify the drawing. At the top of the appa-
ratys, the clamping of the guide member § and
diaphragm 7 is ensured by a fange !5 and an
end cover {5 having spaced teeth 17 which press
upon an interposed ring 18; at the lower extrem-
ity of the apparatus, a similar cover holds the
bottom guide member and diaphragm against the
flange of the lowest insulator.

The spacer elements 3 are constituted by short
metal tubes placed at suitable distances. apart
in alignment with corresponding air-holes pro-
vided i the guide members 6 and %a, as well
ag in the flexible diaphragms 8 and e, and in
therings 14,

Fig. 2 shows the arrangement of the elements
13, 14 in relation to the flexihle diaphragm. Ta
and other parts.

The guide members 5, 6, Sz, etc. contain. small
orifices 8, 28, 20a, etc. respectively, the purpose
of which Wlll be explalned hereinafter. ]

The metal flanges 9, 10, 15, etc. are attached. to ,
the porcelain or like msulators 11, 12, ete. by any
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suitable means; in Fig. 1, there are indicated by
way of example suitable seals 21, 22 and 23.

It has been found that with this arrangement,
the height of each metal part, designated by H
in the drawing, may he very small and that the
height of an individual breaking unit is prac-
tically equal to the axial length of the doubkle
nozzle. In other words, the total height of the
entire pole of the circuit-breaker is reduced to
the minimum compatible with the needs of in-
sulation.

The apparatus is represented in Fig. 1 in the
closed-circuit position. The current which en-
ters at the terminal 24, passes through the flexi-
ble metal diaphragm 7, the nozzles | and 2, the
diaphragm 8, the spacer members {3, the dia-
phragms Ta, the nozzles ¢f the next individual
breaking unit, and so on to the bottom of the
column, It will be seen that this mode of con-

struction allows the suppression of all special ¢

connections between the circuit breaking units.

In the course of operation, compressed air, for
which a passage is opened as usual through an
air-valve (not shown) mounted in the base of the
apparatus, fills the vertical column by passing
in the direction of the arrows through the tubular
spacers 13 between adjacent breaking units, the
number of spacers I3 at each level being sufficient
for the loss of head to remain negligible.

When the air-pressure in the interior of the
apparatus increases sufficiently, the air com-
presses the springs 2, 4, 3a, etc. and separates the
nozzles so as to strike arcs between the elements
I and 2 of the top breaking unit, as well as be-
tween the corresponding pairs of nozzles of the
other units. This movement of the nozzles is
slowed down by the drop of pressure in the re-
spective spaces which are enclosed between the
flexible diaphragms 1, 8, Ta, etc. and the rigid
guide members 5, 6, 5a, etc., the diaphragms act-
ing like suction pistons. The drop of pressure
thus created is only slowly compensated by the
entry of air through the orifices 19, 20, 20a, etec.

By appropriate selection of the size of these ori-
fices, and of the movable masses to be accelerated,
it is possible to provide for suitable speeds of open-
ing the contacts.

The purpose of the orifices 19, 20, 23q, ete. is
therefore to regulate the speed of separation of
the nozzles and to avoid any tendency to flut-
tering or hammering of the contact surfaces;
these orifices may be adjustable in area.

The various compression springs 3, 4, 3a, etc.
may be regulated in such a way that the separa-
tion of the nozzles in the several breaking units
takes place simultaneously.

The compressed air passes thereafter along the
nozzle bores, effects the blow-out of the arcs and
escapes radially to the free air between the teeth
1T of the end covers and between the spacers (8
at the intermediate levels. In Fig. 2, thiz escape
of air is indicated by radial arrows. At the limit
of their stroke, the nozzles 2 and la of adjacent
breaking units touch one another, while the
nozzle | of the top unit abuts against the cover
16, so that the discharge of air is greatly reduced
or completely stopped, and air-pressure is main-
tained in the interior of the apparatus.

The apparatus may comprise any suitable
means (not shown) for protecting its interior
against rain and snow. There may be provided
for this purpose hinged or flexible shutters which
are normally closed and which open in the course
of operation of the circuit-breaker by the effect
of the air-discharge.
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There have not yet been mentioned any elec-
trodes intended to limit the length of the arcs.
It is obvious that there is nothing to prevent the
application of means of this kind, but in the ex-
ample considered, the co-axial alignment of the
nozzles allows, if desired, the total suppression of
such means. If such electrcdes are not used, the
length of the individual arcs formed in each pair
of nozzles is not defined or limited. These in-
dividual arcs can therefore join up and reach to
the end parts of the circuit breaker, such as the
top cover {6 and a corresponding member (not
shown) at the other end of the apparatus.

It will then fcllow that o single are can be
formed between the end covers (cover 16 at the
top and corresponding member at the other end) ;
such single arc, traversing all the nozzles in se-
ries, can be blown out at several levels.

If, on the contrary, such a gingle are is not de-
sired, the electrodes mentioned above may be pro-
vided so as to limit the length of the individual
arcs, as shown for example by the element 25 in
Fig. 1.

What I claim is:

1. A high tension compressed gair circuit-
breaker of the multiple break type, formed hy a
plurality of interrupting units connected in se-
ries, each unit comprising a pair of prneumati-
cally operated axially slidable nozzles adapted for
contact malking, elastic means for establishing
contact between said nozzles, guiding means for
said nozzles, said guiding means having the form
of cylinders provided with rigid flanges, elastic
diaphragms arranged as electrical connections to
said nozzles and adapted to form with said rigid
flanges elastic walied cavities, means for slowly
filling said cavitiss with compressed air, assem-
bling means comprising a tubular insulator sur-
rounding said nozzles and guiding means, metal-
lic flange elements upon the ends of said insula-
tor attached to said rigid flanges and to said elas-
tic diaphragms so as to form a vertical column
assembling all said interrupting units, a plurality
of registering passages through the peripheries
of said flanges and diaphragms, and metallic
spacing elements between said rigid flanges, said
spacing elements having the form of short tubes
located co-axially with said passages to provide
air channels between the respective interrupting
units, said metallic spacing elements also form-
ing electrical interconnections hetween said in-
terrupting units, air outlets hetween said spacing
elements, and air flew stopping means compris-
ing abutments adapted to close said nozzles at
the ends of their respective opening movements.

2. In a high tension circuit breaker according
to claim 1, means for regulating the air inlet into
said elastic walled cavities in order to control the
speed of separation of said slidable nozzles, said
regulating means comprising restricted apertures
for inlet of air into said cavities.

3. In a high tension circuit breaker according
to claim 1, intermediate nozzles having their out-
let ends adapted to form mutual stops, and sep-
arate stationary abutments for the outlets of the
end nozzies, whereby the air flow is stopped at
the end of the cpening movement of all the
nozzles.

4. In a high tension air flow circuit-breaker,
a plurality of individual breaking units, each unit
comprising a pair of axially movable contact
making nozzles of the conventional centripetal
inlet and axial outlet type with inner arc-izngth
limiting electrodes, a pair of rigid flanged guid-
ing elements for said movable nozzles, a pair of




5
circular flexible metallic diaphragms sealed to
the peripheries of said guiding elements as well
as to said nozzles and arranged as current con-
ducting elements, said guiding elements being
provided with small openings for regulating the
entry of air into the spaces between said guiding
elements and said diaphragms in order to con-
trol the opening movement of said contact mak-
ing nozzles, a pair of compression springs inter-
posed between said nozzles and said guiding ele-
ments and adapted to close the contacts of said
nozzles, a tubular insulator surrounding each of
said individual breaking units, hollow metal as-
sembling flangss secured to the ends of said in-
sulators, tubular metallic spacing elements in-
terposed between the flanges of adjacent guiding
elements, said spacing elements registering with
air passage openings in said guiding elements and
sald diaphragms, plain metallic flanges secured
to said insulators at the ends of said high tension
circuit-breaker, and metallic end pieces connect-
ed to said plain metallic flanges, said end pieces
being provided with spaced exhaust openings.

5. In a high tension circuit-breaker, according
to claim 4, means for interrupting the air flow
after a current interruption, comprising abut-
ments adapted to close the nozzle outlets at the
ends of the respective nozzle movements.

6. A high tension circuit-breaker of the type
having multiple breaks and compressed air blow-
out, comprising a plurality of individual break-
ing units assembled in a column and arranged in
series, each of said breaking units including a
pair of axially slidable contact-making nozzles,
rigid flanged guides for said nozzles, springs urg-
ing said nozzles into contact with one another,
flexible diaphragms conductively connected to
said nozzles and sealed to said rigid flanged
guides in order to form elastic-walled cavities,
throttling devices in said guides for slowly filling
said cavities with compressed air, a tubular in-
sulator surrounding said nozzles and guides, me-
tallic assembly flanges attached to the ends of
said insulator, means for connecting said assem-
bly flanges to the flanges of said guides and to the
peripheries of said diaphragms, and tubular
spacing means for passing compressed air up-
wardly of said column between the respective tu-
bular insulators and the nozzles and guides
therein.

7. A high tension circuit-breaker of the type
having multiple breaks and compressed air blow-
out, comprising a plurality of individual break-
Ing units assembled in a column and arranged in

series, each of said breaking units including & 5

pair of axially slidable contact-making nozzles,
rigid flanged guides for said nozzles, springs
urging said nozzles into contact with one another,
flexible diaphragms conductively connected to
said nozzles and sealed to the peripheries of said
guides in order to form elastic cavities, means for
slowly filling said cavities with compressed air in
order to control the opening speed of said con-
tact making nozzles, a tubular insulator sur-
rounding said nozzles and guides, metallic assem-
bly flanges attached to the ends of said insulator,
means for connecting said assembly flanges to the
flanges of said guides and to the peripheries of
said diaphragms, and means for passing com-
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pressed air upwardly of said column between the
respective tubular insulators and the nozzles and
guides therein, said air passing means including
tubular metal spacers interposed between the
peripheries of adjacent diaphragms, with the
bores of said spacers registering with openings in
said peripheries and in the flanges of said guides.

8. A high tension circuit-breaker of the type
having rmultiple breaks and compressed air blow~
out, comprising a plurality of individual break-
ing units assembled in a column and arranged in
series, each of said breaking units including a
pair of axially slidable contact-making nozzles,
rigid flanged guides for said nozzles, springs urg-
ing said nozzles into contact with one ancther,
flexible diaphragms conductively connected to
said nozzles and sealed to the peripheries of said
guides in order to form elastic cavities, means for
slowly filling said cavities with compressed air in
order to control the opsning speed of said con-
tact making nozzles, a tubular insulator surround-
ing said nozzles and guides, metallic assembly
flanges attached to the ends of said insulator,
means for connecting said assembly flanges to the
flanges of said guides and to the peripheries of
said diaphragms, and means for passing com-
pressed air upwardly of said column between the
respective tubular insulators and the nozzles and
guides therein, said air passing means including
tubular metal spacers interposed between the pe-
ripheries of adjacent diaphragms, with the bores
of said spacers registering with openings in said
peripheries and in the flanges of said guides, and
said spacers being arranged at peripheral inter-
vals to leave free gaps for exhaust of air dig-
charged through the nozzles to which the said
diaphragms are conductively connected, and to
act as electrical connections between said inter-
rupting units.

9. A high tension circuit-breaker of the type
having multiple breaks and compressed air blow-
out, comprising a plurality of individual breaking
Units assembled in a column, each of said break-
ing units including a pair of axially slidable con~
tact-making nozzles, rigid flanged guides for said
nozzles, springs urging said nozzles into contact
with one another, flexible diaphragms conduc-~
tively connected to said nozzles and sealed to the
peripheries of said guides in order to form elastic
cavities, means for slowly filling said cavities with
compressed air in order to control the opening
speed of said contact making nozzles, a tubular
insulator surrounding said nozzles and guides,
metallic assembly flanges attached to the ends of
said insulator, means for connecting said assem-
bly flanges to the flanges of said guides and to
the peripheries of said diaphragms, and means
for passing compressed air upwardly of said col-
umn hetween the respective tubular insulators
and the nozzles and guides therein, with means
for exhaust of air discharged through the end
nozzles, said exhaust means including an aper-
tured end-piece, said end-piece being secured to
the assembly flange at the end of the last tubular
insulator together with the periphery of the dia-
phragm and the flange of the guide appertaining
to the end nozzle.

ALBERT THIBAUDAT.,

No references cited,




