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GEORGE A. BURNHAM, OF SAUGUS, MASSACHUSETTS, ASSIGNOR TO CONDIT ELECTRICAL
MANUFACTURING CORPORATION » OF SOUTH BOSTON, MASSACHUSETTS, A CORPORA-

TION OF MASSACHUSETTS

ELECTRIC SWITCHING AND DISTRIBUTING SYSTEM

Aﬁpliéation filed December 31, 1927, Serial No. 243,902.

‘This invention relates to electric switching
and distribution systems and especially to
high potentials.

The electric switches of the system are of
the oil immersed type. When the switches
are opened under abormal current conditions
they sometimes expell heated oil gases and
vapors and flame from the switch casing.
The heated gases are fairly good conductors
and, when they come in contact with a high
tension conductor, establish a conducting
%ath over which a flash over arc can pass.

¥y reason of the arrangement of the system it
is difficult to extinguish the arc, so that it can
cause much damage and disable the system
for a long period of time. Asa consequence
considerable care is exercised in isolating the
various conductors of the system from each
other to prevent the occurence of a flash over,
Usually, however, the switch terminals, and
especially the joint or connection between the
conductors and the switch terminals, is ex-
posed and, since they are located at the
switch, are the most likely parts of the con-
ductor system to be bridged by the heated
gases and the flash over arc. The joints be-
tween the switch terminals and the conduc-
tors.are difficult to insulate or to shield from
the switch or other conducting gases, for one
reason because it is necessary, at times to
break the joints and remove a switch. - Vari-
ous insulating and isolating methods have
been attempted. If the joint is taped, the
tape can not be quickly removed if the switch
should suddenly prove defective and should
immediately be replaced by a new switch.
"The tape is combustible and if it is set on fire
by an arc burns and gives off hot vapors and
fumes which may cause the system to flash
over at some point. - Oil has been proposed
but it is difficult to make a container which
will hold the oil about the joints without con-
siderable danger of leakage. The oil more-
over is combustible and may be set on fire by
the flame expelled from the switch or by a
flash over in the oil. A hard insulating com-
pound is also inflammable, can not be removed
readily and is brittle and liable to crack and
thus expose the conductor and provide a path
for a flash over are. -

It is an object of the present invention to
provide insulating means for the connection
between a pair of conductors, and especially
for the switch terminal and
thereat, which will be free from the above
enumerated disadvantages. '

A further object of the invention is to pro-
vide an insulating and protective structure
for the connection between the conductor and
terminal of an electric switch or other trans-
lating device which includes a mobile body of
an insulating material and a container there.
for, the material being flowable so that it can
be poured into the container around the con-
nection without difficulty and yet will not
escape through small openings and will shield
the conducting parts of the joint against ac-
cess by heated gases and will act to cool the
hot gases as they attempt to penetrate the mo-
bile body.

A further object of the invention is to pro-
vide sealing means for the connection be-
tween two conductors and particularly be-
tween a conductor and the terminal of an
electric switch, which means consists of a
container adapted to surround the joint and
the insulated conductors on opposite sides
of the joint and a body of sand which fills
the container and surrounds the joint and
the insulated portions of the conductors ad-
Jacent the joint, the container being charac-
terized by being removable from the afore.
said relation so that the connection can be
exposed for access. L

A yet further object is generally to im-
prove the construction of electric distribu-
tion systems.

Fig. 1 is a side elevation partly in section
of an electric switching system embodying
the invention, parts unnecessary to the un-
derstanding of the invention being omitted.

Fig. 2 is a perspective view of the tubular
container for the sand body in which the bare
connection between the switch terminal and
the conductor is embedded.

Fig. 3 is a perspective view of one of the
retaining springs for the two halves of the

~ tubular container of Fig. 2.

Fig. 4 is a perspective view of the inven-

the conductor . .
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*partments 24.

- bushing, as shown.

-~ bodty although

tion applied to a modified arrangement of
switch and conductor. :

Fig. 5 is a sectional elevation through a
switching system embodying the invention
wherein the switch is enclosed within a cell
and the circuit conductors are extended
through the wall of the cell and are shielded
against contact with gases and also against
passage of gases along the conductors out of
the oell in accordance with this invention.

Fig. 6 is an enlarged sectional detail of
one of the conductors and its insulating
shield or bushing of Fig. 5.

In Fig. 1 the o1l immersed switch 10 is pro-
vided with terminals 12 which are exposed
at the tops of the insulating bushings 14.
Circuit conductors 16 are connected by suit-
able joints or connectors 18 with the switch
terminals and extending upwardly through
insulating bushings- 20 into conductor-com-

In accordance with this'invention a tubu-
lar -container 26 which preferably is com-
posed of insulating material, as fibre, sur-
rounds and is spaced from the exposed con-
nector 18 .and the switch terminal 12 and
overlies the lower end of theé insulating bush-
ing 20 and the upper end of the switch
bushing 14 and rests upon and is supported
by ‘the switch and specifically by the switch

A mobile body 28 of
solid imsulating and non-combustible mate-
rial occupies the container 26 and surrounds
the joint 18 and switch terminal 12 and
occupies the container about and above

“the lower end of the bushing 20 and also

about and below the top of the switch bush-
ing 14 for such a distance that any heated

ases expelled by the switeh or otherwise
%ormed can not penetrate said body and have
access to the exposed conductor. Said body
98 js preferably composed of sand, as a
quartz sand, which is free from harmful
amounts of foreign material such as silt and
conducting metaﬁic compounds. The sand is

-~ practically impervious to gas and also acts

to cool any heated gas that may attempt to
penetrate it so that it acts to isolate the ex-
posed conducting elements of “the system
against access to heated "gases. Thé sand
composed of solid particles,
is fluid so that it can be poured into the top

of the container when the container is in the"

positien shewn and thus surround the ex-

. posed -connection and insulate it. The sand,
" however, .cannot flow through small crevices

or chanmnels :and thus cannot escape from the
tubular container 26 at the bottom thereof
threugh any channels caused by irregulari-
ties.of contact between the bottom of the tube

“and the bushing 14. ,

The tube 26 is formed of two semi-circu-
lar sections:36a.as shown in Fig. 2, which sec-
tions are held removably in ‘cemplemental-
relation by a pair-of circular spring clips30

65

1,859,955

which surround the two sections of the tube
at the top and bottom thereof and hold them
together. When the connection is to be in-
spected the clips can be withdrawn and the
two halves of the tube separated. The sand
within the tube can fall to the floor of the
switch compartment and thus expose the con-
nection. When the connection is to be re-
covered the tube can be placed im its pre-
vious relation and can be filled with sand.

In the modification showa in Fig. 4, the
conductor 16¢ is insulated and maies con-
tact with the switch terminal 12 through
the connector 18a. The enclosing tube 26b
in this instance rests upon the clamping ring
32 which attaches the bushing 14e io the
switeh 10a. In this modification when it is
desired to expose the connection 184, the tube
can be raised above its seat and along the
conductor 16a. The sand falls out of the
bottom of the tube thus uncovering the cau-
nection. When the connection is recovered
the tube is placed in its original position and
sand is poured in through the top of the tube.
Tf necessary, the sand can be tamped in phaoce
although ordinarily this is not essenti

Fig. 5 shows a cell enclosed switching sys-
tem wherein the oil circuit bmeaker 106 i
enclosed in a cell 34 provided with a deor
36 through which access can be ga,imad te the
interior of the cell. The cell is veated by
means of a duct 38 which commanicates af
one end with the upper portion of the switch
cell and at its other end with a convenient
venting space as the outside atmosphbere.
The bare Iimgh tension conductors beﬂd
downwardly frem sm upper room wf the
switch house and through the floor 40 of said
room, which floor .comprises the ceiling of
the switch cell, and into the switch cell, snd
connect with the switch termminals 120
threugh connectors 185. Any gas which may
be generated within the switeh celd is pre-
venfed . from escaping into the . CORE
partment 39 by means of tubes or bushings
42, compesed preferably of insulating ma-
terial, which surround said cenducters 160
and are extended threugh openings.in and
are secured to the floor 40 and depend inte
the switch cell and are terminated adjacent

the switch terminals. The lower ends of the
tubes are closed by Imeans .of walls 44 haw--

ing openings therein through which the con-
ductors 160 are passed. The tubes are suf-
ficiently large in dismeter to prevent flash
over from the canductors te the walls.of the
tube when the tubes are filled with air. A
body 46 of sand fills each tube and thus pre-
vides an-effective barrier against tie p

of gas upwardly through the tubes fram ~tgz
switch cell. As befove, the cemmectors 18D
are insulated from exposure to gas by Lhe
sand filled tubes 26c which rest at their
lower ends upon the switch frame and .sur-
round the switch bushings, the -coaneetors,
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and also the lower ends of the tubes 42 and
thus prevent access of gas to said connectors
in the manner above set forth. Said tubes
can be moved upwardly about said tubes 42
to permit the sand in said tubes 26¢ to run
out and expose the connectors 185. In Figs.
1 and 5, the conductors 16 and 160 can be
bare since the sand bodies prevent the pas-
sage of gases to the conductors and into the
upper conductor compartments, the sand
body 28 of Fig. 1 sealing the lower end of
the passage through the bushing 20, and the
sand bodies in the tubes 42 of Fig. 5 prevent-
ing passage of gas along the length of the
conductors. In Fig. 4 the conductor 164 has
an insulating covering which prevents gas
from contacting with its conductor and the
sand body prevents access of gas to the ex-
posed elements of the conductor and switch
terminal at the joint therebetween.

In Figs. 5 and 6 the conductor can be
covered with a suitable insulation to with-
stand full line potential. In the latter case,
the sand-filled enclosing tube 42 can be made

= smaller in diameter than if the conductors are

bare since, in this case it does not have to
provide for the insulation of the conductor.
The sand body thus need be only thick enough
to prevent access of gases to the conductor.
It a flash over occurs within the tube, and
the insulation begins to burn, the fumes of
the burning insulation will be entrapped by
the sand, and only the gas may escape from
the tube, and this gas will be cooled by its
passage. through the sand. The sand “will
prevent access of air to the insulation so that
any flame will be immediately extinguished.

The insulating body in the tubes surround-
ing the conductors preferably is a quartz
sand which is free from harmful amounts of
foreign substances and is of sufficient fineness
to resist flow of gases through the sand body
or, at least, to cool the gases before they
reach the conductors or the atmosphere, as
the case may be. When the passage through
the sand body is long, the sand particles can

“be_coarser than when the passage is short.

While T prefer a sand body for genera)
purposes, in some specific instances the sand
may be replaced by an equivalent body that
1s composed of small discrete insulating and
non-combustible solid particles.

I claim: '

1. The combination of a pair of conductors
having a breakable connection between them,
a removable casing surrounding said connec-

~tion and also said conductors thereat, and a
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mobile body of solid insulating material con-
tained in said casing and enclosing said con-
nection and the conductors thereat and
constituting means to prevent access of a
conducting gas to said connection and con-
ductors. »

2. The combination of a pair of conductors
having a connection between them, a remov-

.

able casing surrounding said connection and
also said conductors thereat, and a mobile
body of solid insulating material contained
in said casing and enclosing said connection
and the conductors thereat and said casing
being removable from the aforesaid relation
to expose said connection.

3. The combination of a pair of conductors
having a connection between them, a remov-
able casing surrounding said connection and
also said conductors thereat, and a body of
sand contained in said casing and enclosing
sald connection and the conductors thereat
and constituting means to prevent access of
a conducting gas to said connection and con-
ductors, ' '

4. The combination of a pair of vertical
conductors having a connection between
them, a vertical casing open at the ends sur-
rounding said connection and also said con-
ductors thereat, means closing the lower open
end of said casing, and a mobile bedy of solid
insulating material contained in said casing
at and both above and below said connection,

5. The combination of a pair of vertical
conductors having a connection between them,
a vertical casing open at the ends surround-
ing said connection and also said conductors
thereat, means closing the lower open end of
said casing, and a mobile body of solid insu-
lating material contained, in said casing at
and both above and below said connection
and said casing being removable from the
aforesaid relation to expose said connection.

6. The combination of a pair of vertical
high tension conductors having a connection
between them, insulating means enclosing said
conductors on opposite sides of said connec-
tion, an open-ended tube surrounding said
connection and the insulating means of both
conductors, a closure for the lower open end
of said tube, and a mobile body of solid insu-
lating material occupying the space in said
tube between the ends thereof and about said
connection and both insulating means.

7. The combination of a pair of spaced
bushings, a conductor extended therebetween
and exposed in the space between said bush-
ings, a casing surrounding said exposed con-
ductor and overlying the proximate ends of
said bushings, and a mobile body of solid in-
sulating material occupying the space be-
tween said conductor and casing and also the
space between said bushings and said casing
and constituting a gas seal for said conduc-
tor, said casing being movable over one of
said bushings to expose the conductor ex-
tended therebetween.

8. The combination of a depending tube,
an insulating bushing spaced below said tube,
a conductor extended through said tube and
bushing, a mobile body of insulating mate-
rial contained in said tube about said condue-
tor, a vertical casing surrounding said tube
and bushing and the conductor therebetween,
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and a mobile body of solid insulating material
accupying the space between said casing and
tube and bushing, and also between said cas-
ing and conductor; said casing being movable
8 ypwardly over said tube to expose said con-
~ ductor between said tube and bushing. -
9. The combination of enclosing cell hav-
ing a ceiling providing with an opening
therethrough, an oil immersed electric switch
10 contained 1n said cell, a high tension conduc-
tor extended downwardly through said ceil-
ing-opening and connected with said switch,
a iube located in said ceiling-opening about
said conductor and terminated at its lower
15 ond close to said switch, and a body of dis-
crete pieces of solid insulating non-combusti-
i ble material contained in said tube between its
' ends and in surrounding relation with said
conductor and providing a seal preventing
’ 20 es%zpe of hot gases from said cell through said
tube.
In testimony whereof, I have signed my
name to this specification.

o5 GEORGE A. BURNHAM.
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