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UNITED STATES

BERNARD PRICE, OF JOHANNESBURG, SOUTH AFRICA, AS
THE VICTORIA FALLS AND TRANSVAAL POWER COMPA

ENGLAND.

1 415,114,

To all whom. 1t may concern: '

Be it known that I, Bernarn Price, a sub-
ject of the King of Great Britain and Ire-
land, residing at Johannesburg, South Af-
rica, have invented Improvements in or Re-
lating to Oil Switches, of which the follow-
ing is a specification. ’

This invention has reference to oil switches
and more particularly those of high ruptur-
ing capacity. )

In such switches the fixed and moving con-
tacts are sometimes arranged within a vessel,
commonly called an explosion pot, which is
immersed in the oil in the switch tank, is
closed at the end where the statiohary con-
tact or contacts is or-are located, and 1s pro-
vided at the other end with an aperture
through which the movable contact or con-
tacts can freely pass on closing and opening
the switch. When the movable contact or
contacts is or are arranged to travel down-
wards in opening the switch, the explosion
pot is provided with a small vent in its upper
end through which the gases formed by the
arc can gradually escape.

In some instances two separate sets of sta-
tionary and moving contacts are provided,
one set comprising main contacts designed to
carry the working current when the switch
is in the closed position, and the other set
comprising breaking or arcing contacts de-
signéd not to part contact with the corre-
sponding stationary contacts until after the
said main contacts have parted from- their
stationary contacts. o

In switches of the above mentioned type,
the pressure created inside the pot by the
energy dissipated at the are when the switch
opens, accelerates the motion of the moving
contact and operating gear connected there-
to, and when the arcing contact attached to
the extremity of the moving member is pass-

ing through and out of the aperture of the

pot, the oil in the pot is forced to follow
in the wake of the said member and to con-
verge into a stream through the said aper-

ture, and therefore into and along the path

of the arc. _

With such arrangements, the pressure of
the oil passing through the aperture of the
pot is fully transmitted to the oil in the sur-
rounding tank with the result that the latter

is sometimes ruptured owing to the pressure .

to which it is suddenly subjected.
It has been proposed to provide the ex-
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plosion pots with a valve device independent
of the movable contact, adapted to be dis-
lodged by the latter in the act of closing the
switch and automatically to act to cloge the
aperture in the pot when the switch is opened,
whereby the insulating liquid is imprisoned
and caused to compress the arc with a view to
rupturing it. ‘
_ Now the present invention has for its ob-
ject, inter alia to enable the energy dissipated
at the arc to be utilized in a more effective
manner than heretofore to increase the arc
rupturing capacity of the switch whilst at
the same time avoiding undue pressure being
transmitted to the oil in the tank by the oil
Issuing from the pot through the aperture
therein. .

For the present purpose, according to this
invention, means are provided whereby the
arc and a rapidly moving stream of the oil
or other insulating liquid used.in the pot and

-issuing from the latter when the switch is

opened, are confined automatically and sud-
denly to an aperture having a cross sectional
area much less than that of the aperture in
the pot through which the movable contact
member works, thus ensuring that the energy
dissipated at the arc and the kinetic energy
stored in the insulating liquid during its
acceleration, are utilized in the most effective
manner for projecting the insulating lignid
into, along or across the path of the arc

ot the issuing liquid and relieving the outer
structure and tank of-the switch from any
undne mechanical strain which might other-
wise be imposed upon them by the sudden
release of liquid under pressure from the pot.
Such means constitute in effect a combined
arc constricting and pressure reducing de-
vice. If desired, the moving contact member
may be designed and arranged to move inde-
pendently of its operating gear during the
opening of the switch, thus enabling the said
member to attain a very high velocity under
the influence of the pressure created in the
pot by the energy dissipated at the are.

+ According to one arrangement for obtain-
ing the result described, means are provided
whereby at the moment when the arcing con-
tact 1s passing through the aperture of the
explosion pot, the cross sectional area of the
sald aperture is automatically and suddenly

the switch is provided for the insulating
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liquid simultaneously discharged through the
said constricted aperture, thus confining the
arc and the stream of insulating liquid to the
said constricted aperture and rendering the
difference of pressure inside and outside the
pot fully effective in accelerating the velocity
of the said stream of insulating liquid and in
projecting that stream into and along the
path of the arc, whilst at the same time re-
Heving the tank of undue pressure. '

TFor example, there may be fitted at the
inner entrance of the aperture of the ex-
plosion pot, hinged flaps, composed of solid
non-inflammable  insulating material, de-
signed and arranged so that they will be
lifted into the open position by the moving
contact member when closing the switch and
be forced into the closed position by the flow
of insulating liquid as it follows the moving
member, under the influence of the pressure
created 1n the pot, when the switch is open-
ing, the arrangement being such that the clos-
ing of the hinged flaps reduces the size of the
aperture to any desired extent and forces

both the arc and the stream of insulating.

liquid to pass through this reduced aperture.

Alternatively, a loose solid sphere of non-
inflammable insulating material may be
placed in the explosion pot and the inner
entrance of the aperture of the pot may be so

‘designed that when the arcing end of the

moving contact is leaving the pot, the said
sphere will be drawn by the flow of insulating
liquid and caused to rest upon a suitable seat-
ing at the inner entrance of the aperture, thus
constricting the aperture and forcing both
the arc and the stream of insulating liquid to
pass through one or more passages of any
desired size situated between the said sphere
and the seating against which it rests.

Tn each case the moving contact member
and the arcing contact, together with the
aperture through which they pass, are so rela-
tively constructed and arranged that imme-
diately beyond the part where the aperture
has been constricted, a free or enlarged exit
is provided for the insulating liquid to pass
from the constricted aperture into the outer
tank of the switch.

In an alternative method of carrying out
this invention, the moving member of the
switch is provided with an internal passage
the entrance to which is situated in the centre
of, or closely adjacent to, the arcing contact,
and the exit aperture of'which is of much less
cross sectional area than that of the aperture
or of the said internal passage and is situ-
ated at a point in the length of the moving
member such that the said exit aperture in
the tubular moving member passes out of
the aperture of the pot and therefore hecomes
opened to the tank of the switch at a prede-
termined point in the travet of the moving
member. From the moment, during the
opening of the switch, when the said passage

1,415,114

in the moving meim sér is opened to the switch
tank, the difference of pressure inside and
outside the pot is rendered fully effective in
forcing the insulating liguid at high velocity
and reduced pressure through the said pas-
sage and into the tank, and, inasmuch as the
entrance to this passage is partially or wholly
surrounded by the arcing contact, the said
stream of insulating liquid will be compelled
to flow across the arc at every point where the
said arc extends from the arcing contact. If
desired, arc constricting ard pressure reduc-
ing means such as one or other of those here-
inbefore described may also be provided fur-
ther to constrict, automatically and suddenly,
the aperture of the pot at the moment when
the arcing contact leaves the pot, thus ensur-
ing that, if the arc has not been quenched by
the stream of insulating liquid entering and
leaving the said passage during the earlier
portion of the travel of the moving member,
then the arc will be effectually quenched be-
fore the moving member has reached the end
of its travel. '

In the above mentioned alternative meth-
ods of carrying out the invention, the con-
striction of the exit aperture ot the explosion
pot is also beneficial in relieving the outer
structure and tank of the switch from any
undue mechanical strain which might other-
wise be -imposed upon them by the sudden
release of pressure from the pot at the mo-
ment when the moving member becomes
wholly withdrawn from the aperture of the
pot. In cases where means such as hinged
flapg or a sphere are not provided tfor auto-
matically constricting the aperture of the

pot, but the moving contact member is pro-

vided with an internal passage having a con-
stricted outlet as described, such moving
member, together with the operating gear
with which it is connected, may be so de-
signed and associated with an elongated aper-

ture of the pot, as to prevent the entire with-

drawal of the moving member from the said
aperture at the end of the travel.of such
member, thus ensuring that the cross sec-
tional area of the exit for insulating liquid
and for the release of pressure from the pot,
is always less than the cross sectional area of
the passage in the moving member.
Inasmuch as the effectiveness of the above
mentioned methods of carrying out the in-
vention does not depend directly upon the
velocity of the moving member of the switch,
the said methods are suitable for-use in com-
bination with switches as heretofore com-
monly constructed in which the moving mem-
ber is directly connected to and unable to
move Independently of the operating gear

actuating the said member when closing and .

opening the switch. -

It desired, the kinetic energy stored in the
moving member, and in the operating mech-
anism connected thereto, during their ac-
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celeration, may be utilized to assist the rapid
movement of the stream of insulating liquid
into and along the path of the arc. For this
purpose, instead of providing a free exit for
the insulating liquid discharged from the
valve constricted aperture of the pot into
the switch tank at the moment when the are-
ing contact leaves the constricted aperture,
the moving member and the aperture of the
pot may be so relatively constructed and ar-
ranged that the moving member produces a
suction upon the stream of insulating liquid
discharged through the constricted aper-
ture, thus increasing the velocity of the said
stream and retarding the velocity of the
moving member,

Moreover, if desired, the moving member
and arcing contact of the switch used in any
of the arrangements hereinbefore described
for constricting the arc and reducing the
pressure of the liquid issuing from the ex-
plosion pot, may, in addition be caused to at-
tain a very high velocity under the influence
of the pressure created in the explosion pot
by the energy dissipated at the arc.

For this purpose the moving member with
arcing contact and the switch operating gear
are so relatively constructed and connected
together that whilst.the gear can act posi-
tively to move the movable contact into its
closed position to cause it to engage the fixed

‘contact inside the explosion pot and can

afterwards act to disengage it from the fixed

.contact, the movable contact will thereafter

be left free to be rapidly accelerated and
moved into its full open position under the
influence of the pressure created in the pot
independently of the switch operating gear.

The very high velocity attained by the
moving member when so designed, is bene-
ficial, not only in increasing the speed of

elongation of the are, but also in increasing™

the velocity of the insulating liquid which
follows in the wake of the arcing contact in
its motion towards the aperture of the pot,
thereby increasing the kinetic energy stored
in the said insulating liquid and causing the
said liquid-to discharge suddenly and rapidly
through the valve constricted aperture at the
moment when the sald constriction takes
place. .

Switches embodying the invention can be
constructed in various forms.
~ In the accompanying illustrative draw-
ings, Figs. 1 and 2 are respectively a sec-
tional elevation and a sectional plan showing
part of an explosion pot with exit aperture
and means for automatically and suddenly
reducing the size of the aperture at the mo-
ment, during the opening of the switch,
when the arcing contact leaves the pot, the
arrangement being such as to provide a free
exit for the insulating liquid discharged
from the reduced aperture into the outer
tank of the switch not shown in these figures.

a8

Fig. 3 is a sectional elevation of an ex-
plosion pot with fixed and moving contacts
and with means for reducing the size of the
aperture of the pot, similar to those illus-
trated in Figs. 1 and 2. :

Figs. 4 and 5 are sectional elevations of
part of an explosion pot with exit aperture,
showing alternative means to those illus-
trated in Figs. 1 and 2, for reducing the size
of the aperture, and Fig 6 is a sectional plan
view of the same arrangement. .

Figs. 7 and 8 are sectional elevations of an
explosion pot together with fixed and mov-
ing contacts and embodying means whereby
the pressure created in the pot is enabled to
force a stream of insulating liquid from in-
side the pot into the outer tank of the switch
through a passage and restricted exit aper-
ture in the moving member, Fig. 7 showing
the moving member in the closed position
and Fig. 8 showing it at a point in its travel
during the opening of the switch when its
free end is within the exit passage.

Tigs. 9 and 10 are sectional elevations at

. right angles to one another and Fig. 11 is a

plan view, showing a three phase switch em-
bodying means whereby the moying member
carrying the arcing contact is free to move
independently of the movement of the op-
erating gear, during the opening- of the
switch, the exit aperture of the explosion
pot being provided with means similar to
those illustrated in Figs. 1, 2 and 3 for re-
ducing the size of the aperture but the ar-
rangement being such that.it is adapted for
utilizing the kinetic energy stored in the
moving member to assist the flow of insulat-

ing liquid through the said reduced aperture.-

Referring to Figs. 1 and 2, the disc « of
insulating material, forming the end of the

cylindrical explosion pot b, is provided at its

centre with a conical aperture ¢ its sloping
side ¢ being arranged to form an outwardly
flaring exit passage.. The moving contact
member of the switch, which is not shown in
these figures, moves without friction but with
a small clearance, through the upper and
smaller end of the said aperture and, inas-
much as the sides of the aperture are not
parallel, the clearance between the moving
member and the sides of the aperture grad-
ually increases towards the outside of the
explosion pot.

At the upper end of the said aperture ¢
are two hinged flaps ¢ of non-inflammable
insulating material, arranged to fit into suit-
able recesses in the disc @ each of the said
flaps being attached to a spindle f the ends
of which extend in holes in the sides of the
said recesses, the arrangement being such
as .to enable the said flaps to rotate about
the axes of the said spindles through an
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the vertical position and vice versa, but not
beyond these positions. The said flaps e
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with their spindles 7, and the recesses into

which they are placed, are, as shown, so

shaped and relatively associated together
that, when the moving contact member of
the switch enters the explosion pot, on clos-
ing the switch, the said flaps are pressed up-
wards by the end of the said moving mem-
ber, and are thus caused to rotate into the
vertical position, thereby permitting the said
moving member to pass into the pot.

Tt will be apparent that during the initial
portion of the travel of the moving member
on opening the switch, a clearance will exist
between the flat sides of the flaps and the
circular surface of the moving member, thus
enabling the pressure inside the pot to act
on both sides of the said flaps and prevent
any tendency of the flaps to press unduly
against the surface of the moving member.
When, however, the end of the moving mem-
ber is passing into the aperture ¢ on open-
ing the switch. the said flaps will be caused
to follow the flow of insulating liquid in the
wake of the moving member and to rotate
into the horizontal position where they are
brought to rest by abutting against the bot-
tom of the recesses in the disc @. The said
flaps are so designed and arranged that
when they reach the horizontal jposition
their edges meet on the line ¢_thus closing
the entrance to the aperture ¢, except at the

centre where the edges of the flaps are re-

cessed to form a reduced aperture A, which
may have any desired size and shape. As
the end of the moving -member continues
to pass through the aperture ¢, the clearance
between it and the side d of the said aper-
ture increases, thus providing a path of in-
creasing cross sectional area for the insu-
lating liquid which is discharged through
the aperture 4 into the outer tank of the
switch.

It will be apparent that, from the moment
when the said flaps close behind the moving
member, the arc drawn between the arcing
contact at the end of the moving member
and the fixed contact inside the pot, will be
forced to pass thiough the aperture A in the
flaps where it is subjected to the quenching
effect. of the stream of insulating liquid dis-
charged at high velocity through the said
aperture by the pressure created in the pot.
Moreover, the reduction in the size of the
exit aperture of the pot effectually prevents
the sudden release mp pressure from the pot
which would otherwise occur, thus relieving
the outer structure and tank of the switch
from any undue mechanical strain,

Referring to Fig. 3, the device illustrated
in Figs. 1 and 2, is shown applied to one
pole of a double pole switch of common type,
the various parts being lettered, as far as
they apply, in the same way as in Figs. 1
and 2. A wooden rod 7 forming part of the
operating gear of the switch, actuates the

1,415,114

moving member j through a cross bar L.
The upper end of the moving member j
constitutes the arcing contact and engages
with a fixed contact / that is situated in the
upper portion of the explosion pot & and
carried by an insulator m. Into the énd o
of the explosion pot, which end is also
of insulating material, extends a conductor
n that connects the fised contact 7 to one
of the main terminals of the switch. Small

vent lLioles p are provided in the said end o

of the explosion pot, through which the
gases, formed inside the pot may gradually
escape after the switch has intervupted the
flow of energy in the electrical circuit.

If it be desived to wutilize the kinetic en-
ergy stored in the moving member and in
the operating gear for assisting the flow of
insulating liquid through the reduced aper-
ture A in the flaps e¢ when opening the

_switch, the aperture ¢ in the disc « may be
'so shaped. as to fit closely, but not tightly,

rcund. the moving member 7, throughout
the axial length of the said aperture, and
the cross sectional area of the moving mem-
ber j relative to the cross sectional area of
the smaller aperture 4 in the flaps e, may
be such as to cause the movement of the said
member along the aperture ¢ to produce a
puction effect upon the insulating liquid
passing through the said smaller aperture
ii. The axial length of the aperture ¢, if
desired, may also be increased so as to pro-
long the action of the moving member in
the manner just described. :

Referring to Figs. 4, 5 and 6, the cylin-
drical explosion pot & is provided with an

‘end disc @ of insulating material having an

aperture ¢ so shaped and arranged as to fit
closely, but not tightly, round the moving
member j. A loose sphere ¢ of noninflam-
mable insulating material, having a diame-
ter greater than that of the aperture ¢, is
placed inside the pot, and the inner surface
of the disc a is made slightly concave so as to
cause the said sphere to tend to roll towards
the aperture ¢ when not prevented from.so
doing by the interposition of the moving
member j. The inner entrance to the aper-
ture ¢ is countersunk to form a seating » for
the sphere ¢ and any desired number of
radial grooves s abe provided in the said

-seating to form intercommunicating pas-

sages between the inside of the pot and the
exit aperture ¢ thereof.

It will be apparent that when the moving
member j passes into the pot, on closing the

“ switch, the end of the said mempber will move

the sphere ¢ to one side, thus permitting the
said member to engage with the fixed con-
tact at the upper end of the pot, and when

‘the arcing contact attached to the end of the

moving member enters the aperture ¢ on
opening- the switch, the sphere ¢ will be
caused to follow in the wake of the said mem-
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ber and to rest upon the seating 7, thus re-
ducing the cross sectional area of the aper-
ture ¢ and causing the insulating liquid and
the arc to pass through the passages s. If

5 desired, the aperture ¢ may be designed and

arranged as shown in Fig. 1, to provide a
free or flaring exit for the insulating liquid

. after it leaves the passages s or, alternatively,
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the aperture ¢ may be arranged to fit closely,
but not tightly, round the moving member as
shown in Figure 4, and the cross sectional
area of the-aperture ¢ and moving member j
may.be so proportioned in relation to the
cross sectional area of the passages s, as to
enable the movement of the end of the mem-
ber j through the aperture ¢ to cause a suc-
tion effect upon the insulating liquid flow-
ing through the passages s. ' :
Referring to Figs. 7 and 8, an alternativ

method in accordance with the invention is
shown applied to one pole of a double pole
switch of common type, generally similar to
that illustrated in Kig. 3, the various parts
being lettered, as far as they apply, in the
same way as in Fig. 3. Fig. 7 shows the
switch in the closed position, and Fig. 8
shows the moving member at a point in its
travel, during the opening of the switch,
when the arcing contact has entered the
aperture ¢. The moving member j fits
closely but not tightly, in the aperture ¢ of
the disc @. The upper portion of the said
moving member is constructed in tubular
form, an exit aperture or hole # being
formed through its side at the bottom of the
said tubular portion, so as to provide an in-
ternal passage through the moving member.
The exit aperture # is of much less cross
sectional area than that of the interior of
the tubular portion of the member, as and
for the purpose hereinbefore described. The
length of the said passage and the position
of the hole ¢ are such that when, during the

cpening of -the switch, the hole ¢ passes

out of the lower end of the aperture ¢, the
tubular extremity of the moving member,
which constitutes thie arcing cortact, will
have reached any desired predetermined po-
sition in its travel relative to the fixed con-
tact inside the pot. - ) .

It will be apparent that when the arcing
contact disengages from the fixed contact, on
opening the switch, the pressure created in-
side the pot by the energy dissipated at the
arc will act upon the insulating liquid con-
tained in the pot, but so long as the hole ¢
is within the aperture ¢ of the dis¢ n, the in-
sulating liquid inside the pot will be unable
to discharge freely through the passage in
the moving member. Immediately the said
.exit hole ¢ immerges from the said aperture
¢, however, a restricted exit will be provided
for the said insulating liquid to discharge

- into the outer tank of the switch, thereby
causing the sald liquid to converge into a

S

stream that will enter the tubular end of the
moving member and pass through the arc at
the part thereof where it extends from the
circular edge of the tubular end of the mov-
ing member. Inasmuch as the entrance to
the said passage in the moving member is
surrounded by the arcing contact, the said
stream of insulating liquid is forced to cross
the path of the arc at all points, and conse-
quently the arc is effectively - subjected to
the quenching power of the said stream. If
desired, and as hereinbefore stated, the exit
passage ¢ from the pot through the disc a
may be elongated and the operating gear of

70
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the switch may be so designed as to-prevent *so

the entire withdrawal of the arcing contact
from the said exit passage at the end of the
travel of the said contact, thus further pre-
venting sudden release of the pressure from
the pot, which might impose undue mechan:
ical strain upon the outer structure and tank
of the switch. . ’ .

If desired, the arrangement illustrated in
Figs. 7 and 8, may be used in combination
with the arrangement illustrated in-Figs. 1
and 2, or Fig. 3, or in Figs. 4, 5 and 6 as
additional means, for suddenly reducing the
size of the aperture through which the mov-
ing member passes on opening the switch,
thus ensuring that, if during the initial por-
tion of the outward travel of the moving
member, when the arcing contact is inside
the pot, the stream of insulating liquid en-
tering the internal pagsage of the moving
member and issuing through the constricted
exit hole # should not be effective in quench-

-ing the arc, then the sudden further con-

striction of the aperture of the pot when
the arcing contact is passing through the
disc @, and the consequent subjection of the
arc to the quenching power of the stream of
insulating liquid through such constricted
aperture, shall effectively rupture the elec-
trical circuit. -

Figs. 9, 10 and 11 show a three phase
switch, each pole of which has a single break
in a single explosion pot b, the several pots

being enclosed in a tank A. Each explosion

pot 1s provided with an end disk ¢ having a

‘rectangular shaped aperture fitting closely,
‘but not tightly, round the corresponding rec-

tangular shaped moving member j and carry-
ing the flaps e, the arrangement of the said
flaps being generally similar to that illus-
trated in Figs. 1, 2 and 3. The moving
member § however is designed and arranged
for rotary motion, being rigidly attached to
a wooden shaft w to which all the moving
members j are clamped by metal clamping
pieces » and nuts w. To each end of the
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wooden shaft u'is rigidly attached a metal .

extension piece z provided with a trunnion
piece supported in a bearing ¥ in a bracket
2. The two brackets are supported rigidly
from the outer structure-of the switch, thus
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enabling the shaft « and the moving mem-
bers j attached to it, to rotate about the axis
of the said shaft. ' A
The moving members j, where they are
clamped to the shaft w, are designed to form
cylindrical surfaces concentric with the cen-
tre of the said shaft, spring contacts 1 at-

‘tached to brackets 2 being arranged to press

upon the said cylindrical surfaces. The
brackets 2 are rigidly fixed to the ends of
i -ulators 3. and electrically connected to
rods 4 which pass through the said insulators

- and form, at their upper extremities, one set

15.

of main’ terminals of the switch.
A spiral spring 5 extends round the ex-

~ tension piece z at each end of the shaft wu,
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Tig. 9) as

the outer end of the said spring being at-
tached to the bracket z and.the inner end of
the said spring being attached to the said
extension piece. The arrangement is.such
that the two springs 5 exert a. force tending
to rotate the said shaft in the direttion
which will withdraw the moving memnbers
j from their respective pots. =

At the front end of the switch, shown on
the right, hand side of Fig. 10 and at the bot-
tom of Fig. 11, the extension piece z is rigidly
attached to a craiik lever 6 so shaped (see
to form a catch or jaw with which
can be engaged a similar catch or jaw 7* on
the lower end of a link 7. This link, which
is adjustable in length by means of-an in-
ternally screw threaded sleeve 8, works, at
its upper end, on a pin 9 on a crank lever 10,
which is keyed to a shaft 11. The said shaft
11 is capable of being partly rotated by
means of bevelled gearing 12 operated by
a shaft 13, to which the operating hand wheel
14 (Fig. 11) of the switch is attached. A
bell crank 15 mounted to turn on a pin 16 at-

tached to the bracket z, at the front end of-

the switchi, is connected by an adjustable link
17 and béll crank 18 to a link 19 which is
connected to the tripping mechanism of the
switch. '
It will be apparent that the various parts
of the mechanism above described are so rel-
atively constructed and associated together
that when the moving members j are in the
full open position, the link 7 may be lowered
by rotation of the shaft 13 attached to the
hand wheel 14 of the switch until the jaw 7
at its lower extremity, engages with the jaw
on the lever 6. By reversing the rotation
of the said hand wheel, link 7 will be raised,
‘thus lifting the lever 6 and rotating the shaft
u together with the moving members j until
the arcing ‘contacts engage .with the fixed
contacts 7 in the explosion pots and close the
switch, thereby completing the electrical cir-
cuit from the main terminals 4 through the
brackets 2, sliding contacts 1, moving mem-
bers j and fixed contacts  to the other set of

- main terminals 7.

When - opening the switch, the tripping
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mechanism, operating through links 19 and
17 and bell crank 18, will rotate ‘the bell
crank 15 in ‘the direction of the arrow, thus
forcing link 7 to one side and releasing the
jaw on lever 6. The tension of the springs
5 will then cause the shaft w to rotate, thus
disengaging the arcing contacts from the
fixed contactsin the explosion pots and caus-
ing ares to pass between the said contacts.
The pressures created in the explosion pots
by the energy dissipated at the arcs, will then

rapidly accelerate the motion of the moving

members 4, which latter, together with the
shaft u, are then free to move independently
of the operating mechanism of the switch.
Dash-pots, comprising outer cylinders of
insulating material 20, pistons 21 working
in internal metal cylinders 22 having orifices
93 and containing springs 24, are attached to
a channel iron 25 rigidly supported from the
brackets z. The said dash-pots are so situ-
ated and designed as to absorb the kinetic
energy retained by the moving members j

- and shaft, when these latter are approach-
ing the end of their outward travel, the pis- ¢

tons 21 of the said dash-pots being foreed
into their cylinders by shoulders 26 on the
said moving members, thus bringing the said
moving members to rest without undue
shock. - :

As will be seen from Fig. 9, the aperture
¢ of disc @ of each explosion pot, is so de-
signed as to enable the kinetic energy stored
in the moving members j and the shaft u,
together with all parts which are rigidly
attached thereto, to produce a suction action
upon the insulating liquid discharged
through the smaller aperture in the flaps e
during the opening of the switch, but the
arrangement of operating gear and moving
members illustrated in Figs. 9, 10 and 11
may be used in combination with any of the
constructions illustrated in previously de-
seribed figures.

The means and methods illustrated and

hereinbefore described may be applied in
cases where two separate sets of stationary
and moving contacts are provided in the ex-
plosion pots, or in each explosion pot, one
set comprising main contacts designed to
carry the working current when the switch
is in the closed position, and the other set
comprising breaking or arcing contacts de-
signed not to part contact with the corre-
sponding stationary contacts until after the
said main contacts have parted from their
stationary contacts, and in such cases the
means and methods herein described may be
applied to the said bréaking or arcing con-
tacts only.
Tt will be.understood that the devices
shown in the drawings and described above
are merely illustrative of the manner or
method by which the invention can be car-
ried into practice.
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What I claim is:— N .

1. An electric oil switch of the type herein
referred to, comprising an oil -tank, an ¢x-
plosion pot having a stationary contact
member therein and an aperture through
which oil can pass from said pot to said
tank, 'a movable contact member which,
when in the closed position, extends through
and practically closes the aperture through

which it works and means under the control .
- of said movable contact, adapted during the

opening of the switch, automatically to con-

strict' the cross sectional area of the arc and .
of the stream of oil issuing from said pot

into said tank to an extent much less than

that of the cross sectional area of said aper--
for the pur-

ture, substantially as described
poses set forth. .~ S . ‘
2. An electric oil switch of the type herein
referred to, comprising an oil tank, an ex-

_ plosion pot arranged within gaid tank and
. adapted to eommunicate therewith through
- -an-exit aperture in the wall of said pot, a

25

stationary contact in said pot, a movable

contact arranged to work through and prac-

- tically close said aperture and means under

the control of said movable contact adapted
during the, opening of the switch partly to

“throttle the arc and stream of oil issuing
30°

from. the pot into the tank through said

_aperture, ‘substantially as hereinbefore de-

scribed for the purposes set forth. =~ -
- 3. An-electric oil switch of the type herein

_referred .to, comprising ‘an oil tank, an ex-

.89
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plosion pot having an exit aperture or pas-
sage through which oil can pass from said
pot to said tank, a stationary contact in said
pot, a movable contact member, and valve

‘means whereby the exit aperture or passage

of the said pot through which the movable

- contact member passes, will automatically

and suddenly be reduced in cross sectional

. area-when, on the opening of the switch, the.

free.end of the said contact meniber leaves
the interior of the pot, so as thereby to con-
strict the cross sectional area of the issuing

.arc and oil and reduce the pressure of the
issuing oil, substantially as described for the

. purpose set forth.

50

"4. An electric switch of the type herein
referred to, comprising an oil tank and an

. explosion pot having an" aperturs or: pas-

55
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“sage through which oil can pass from said
- pot to said tank, a stationary contact'in said-

pot and a movable contact member; where-
m - the exit apenture or passage in.the pot

.through which the movable contact member
passes, is controlled by valve means con-'
stituted ‘by hinged 'flap members adapted,

when moved: into .the closed and operative
position, to form betwéen them a passage of
less cross sectional area than the said exit
apertire or passage, substantially as de-
seribed for the purpose set forth. -

5. Axn electric oil switch comprising an oil

as described. : E
7. An electric oil switch comprising an oil
‘115

7

. tank, an explosion pot ‘having a passdge in
.its wall through which oil can pass from said

pot to said tank, a stationary contact in said
pot, a movable contact co-operating with
said stationary contact and adapted to work
through said passage, means under the con-
trol of said movable contact member adapt-
ed, during the opening of the switch, auto-
matically to partly throttle the arc and

stream of oil issuing” from the pot into the

tank through said passage, a support for

.said movable contact, spring means adapted

when freed to move said support and mov-
able eontact member into the open position,
means for moving said movable contact
member into the closed position against the
action of the said spring means and trip
mechanism adapted to disconnect said switeh

70
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closing: means from said spring means and -

leave the movable contact member free to-be

pendently of the switch closing means. -

6. An electric oil switch comprising an oil
tank, an .explosion pot, a stationary contact
therein, a .movable contact in the form of a
curved switch arm cooperating with said
stationar'y contact, a member closing the bot-
tom of the pot having an oil outlet passage

‘85
moved rapidly into the open. position inde-

90

through which the movable switech arm ex-

-tends, when the switch is closed and through

95

which oil can pass from the pot to the tank .

- during the opening of the switch, a pivotal

support for said switch arm; means for ad-

vancing the switch arm to engage the sta- - .

tionary - contact, means for automatically
holding the switch arm in closed position,

100

trip gear for releasing the switch arm leav- -
ing it free to turn independently, and hinged -

flaps within the explosion pot at the entrance
to such outlet passage adapted to be moved

105

into an inoperative position by the movable

contact member when closing the switch and

to automatically and suddenly move into a

position to reduce the cross sectional ‘dimen-

sions of the passage when the switch is’

opened and the movable contact member
leaves the: interior

tank, an explosion pot, a stationary contact
therein, a movable contact in the.form of 3
curved switch arm cooperating with said sta-
tionary contact, a member closing the bot-
tom of the pot having an oil outlet passage
for connecting the explosion pot to the tank
during the opening of the switch and

works plungerwise in order to produce a suc-

tion effect upon the oil in the pot difring the

opening of the switch, a pivotal support for
said switch arm, means for advancing the
switch ‘arm to engage the stationary. contact,

arm in closed position, ‘trip gear for releas-

ing the switch arm leaving it free to turn

110

of the pot, substantially - :

120

through which ‘the movable switch arm -

125

“means for automatically holding the switch.

130
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independently and hinged flaps within the
explosion pot at the entrance to such outlet
passage adapted to be moved into an in-
operative position by the movable contact
member when closing the switch and to au-
tomatically and suddenly move into a posi-
tion to reduce the cross sectional dimensions
of the passage when the switch is opened

and the movable contact member leaves the

‘interior of the pot, substantially as de- 10

scribed.

Signed at Johannesburg, Province of the
Transvaal, Union of South Africa, this 30th
day of August, 1920. -

BERNARD PRICE.



