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~ 'This invention reiates to switches for high
veoltage transmission lines and has for one of its
objects the provision of an electrostatic connec~
tion for transmitting carrier currents past a
switch even when the switch is open.

A further cbject is to provide inductive taps
associated with the switch bushings which may
be employsed hoth for transmitting carrier cur-
rents and for energizing electrical translating de-
vices by energy diverted from the transmission
line. '

Other objects and advantages will appear from
the following description.

The invention is exemplified by the combina-
tion and arrangement of parts shown in the ac-~
companying drawing and described in the follow-
ing specification, and it is more particularly
pointed out in the appended claims.

In the drawing:

Tig. 1 is a vertical sectional view of an oil
break switch having one embodiment of the pres-
ent invention applied thereto.

Pigs. 2 and 3 are diagrams showing modified
arrangements of the invention.

This application is a continuation in part of
application Serial Number 432,821, filed March
3, 1930.

As illustrated, the invention is applied to a
form of switch having rotating bushings 66 and
67 which carry contact arms 68 and 69 respec-
tively and which are operated by gearing 65,
in a manner more fully explained and claimed
in my prior application 282,214, filed June 1, 1928.
The housing 70 is provided with a perforated
false bottom 71 and expansion tanks 72 which
communicate with the space beneath the bottom
71. The bushings 86 and 67 are provided with
capacitance taps 73 which may be constructed
in a manner similar to that shown in my prior
Patent #1,728,170, dated September 17, 1929.
The bushings are also provided with current
transformers having primary windings 74 and
secondary windings 75. One end of the second-
ary winding 75 is connected with the capacitance
tap 73 while the other lead 75 is insulated and
the circuit is connected through an insulating
transformer 76 to any desired electrical trans-
lating device 77, such as a meter or relay. The
capacitance taps 73 from the two bushings are
connected to switches 78 and 79 respectively by
which they may be connected together, through
either contacts 80 or 81. A transformer 84 has
one terminal of its primary winding connected to
contact 81 and the other terminal grounded. A
current indicating device 85 is connected in cir-
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cuit with the secondary of the transformer 84.
When the switch 78 engages the contact 81, the
transformer 84 will be energized by charging cur-
rent for the capacitance coupling of the bush-
ing 66 and the current flowing in 85 will be a
function of the voltage on the line 10. If, on the
other hand, the switch 79 is closed on the ter-
minal 81, the indicator 85 will be energized in
proportion to the voliage in the line 11. I both
78 and 79 are closed on 81, the indicator 85
may be used for synchronizing since the current
flowing will be proportional to the algebraic sums
of the voltages on the two lines. If the two volt-
ages are in synchronism the indication of 85
will be maximum but if they are not in step, the
reading will be reduced in proportion to the
amount of displacement.

In operation when the main switeh is open,
the leads 73 may be connected either through 80
or 81 for transmitting carrier currents. If it is
desired to close the switch 68-—69, the switches
78 and 75 will be closed on 81 and the energizing
unit for one of the lines 10 or 11 regulated until
the indicator 85 shows the two lines to be in syn-
chronism when the switch 68—69 may be closed.
Carrier current apparatus connected with the
leads 10 and 11 is indicated diagrammatically at
82 and 83.

The multiple connection with the line formed
by the capacitance couplings located on opposite
sides of a switch or in two circuits which may be
synchronized or operated in multiple has particu-
lar advantages over types of connection where a
single capacitance coupling is used. ‘Where two
capacitance couplings, as shown in Fig. 1, are
connected in multiple, the available energy, when
the switch is closed or the voltage is the same
for the two circuits, is approximately twice as
much as would be available if only one of the
couplings were used. This is frequently of ma-
terial advantage for the operation of relays or
other equipment, particularly where a single step-
down transformer is used as in Fig. 2.

With the arrangement shown in Fig. 2, a single
stepdown transformer 84 only is necessary for
the operation of relays 88, voltage indication ap-
paratus 87 or for other purposes. By the proper
placing of switches 88 and 89 connected to the
capacitance couplings, it is possible to determine
which incoming circuit 10 or 11 is alive when only
one is energized. The voltage indication appa-
ratus will indicate little or no voltage when the
potential in the incoming leads is in opposition.
When the potential is the same in the two cir-
cuits, maximum voltage indication will result.

60

75

80

100

105

—

10



10

20

~advantages at remote swi

35

40

45

0

70

-ing electrical

“indicating means selectively with either of

2

It is therefore seen that with this arrangsment
any simple voltage indicating device may be us
for synchronizing. A spark gap 20 connectad
rectly to the ca i & couplings may bhe us
as an indicating : is gap if properly
set will discharge o nen the voltage in
two circuits is in phase. A neon light may
attached to the step-down transformer, as shown
at 91, Fig. 2, or directly to the capacitance cou-
pling as shown at 92, Pig. 3, parficularly where
the voltage is such that an
indication only when the v maxi-
mun. In many casss if ible $o leave
all the apparatus connecies ¢ yuously Lo the
step~-down transformer as energy will net be
needed for the operation of relays wi the switech
is open. If desived, apparatus which is not
needed may

more energy
ment.
former, however, 1
the step-dowan tran
availabie then wher
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it iz desired to obtain information as tc the a;
proximate phase or potential difference in two
circuits.
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I claim:
1. The combination with cireuifs te be synchro-
nized, of a singie electrode having 2 separaie ca~
¥

pacitance coupling with each of sald
circuits, and a currant indicator having one
minal therecf grounded and the other terminal
thereof electrically connected with said electrode
to indicate the phase relation of the voltages in
said circuits.

2. The combinaticn wii
nized, of means forming
with said circuits respeciivaly, a i crmer havy-
ing one terminal of i} nary winding thereof
grounded and the of nal of said primary
winding connected v said coupling
means, and a currant ir » in cireuit with
the secondary g of ¢ trangformer for
indicating the phase relation of the voltages in
said respective circ

3. The comi

0 he synchro-
s couplings

c

ation with a switch for connect-
ircuits, of a conductor having a
capacitance ccupling wit ch of said circuits
for transmitting carrvier currents past said swiitch
when said switch iz open, and 3 voltage indicator
connected between said conductor and ground
for indicating the phase relation of the voltages
in said respective circuits.

4. The combination with a switch for connect-
ing electrical cirecuits, of capacitance coupling
means joining said circuits, a voltage indicator
having one terminal theveof grounded and means
for selectively connecting the other terminal of
said voltage indicator through said coupling
means with either one or both of said circuits.

5. The combination with a switch for connect-

_ing electrical circuits, of capacitance couplings,

one of which is associated with each of said re-
spective circuits, a current indicating means hav-
ing one terminal thereof grounded and switching
means for conneceing the other terminal of said
said
circuits through its capacitance coupling, said
switching means being adapfed te connect said
couplings together and to said indicating means.

6. A switch for connecting electrical circuits

.comprising bushing insulators for said respec-
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tive circuits, capacitance couplings carried by
said insulators and energized by said respective
circuits, means for connecting said capacitance
couplings together to form a path for carrier cur-
rents past said switch, and means for indicating
the voltage between said conneeting means and
ground to show the phase relation of the voltages
in said respective circuits.

7. A switch for connecting electrical circuits
comprising bushing insulators for said respec-
tive circuits ecurrent traunsforiners -associated
with said insulators respectively, capacitance taps
for said rvespective insulators, the current trans-
former and capacitance tap for each insulator
having a common conductor, tranclating devices
energized by said current transformers and in-
sulating transformers interposed between said
translating devices and their respective current
transformer circuits.

3. A switch comprising 2 pair of bushing in-
sulators, conducters extending through said in-
stlators, electrical circuits connected with said
conductors and joined by said switch, capacitance
couplings carried by said bushing insulators re-
spectively and energized by said conductors,
means joining said capacitance couplings and
forming a circuit for carrier currents past said
switch when said switch is open, a transformer
having one terminal of the primary thereof
grounded, means for connecting the other ter-
minal of said primary to said capacitance cou-
plings, and a current indicator in circuit with
the secondary of said transformer for indicating
the phase relation of the voltages of said circuits.

9. An electric switch comprising a pair of bush-
ing insulators, each having a conductor extend-
ing therethrough, switching contacts for connect-
ing said conductors, capacitance members carried
by said insulators and energized by said respec-
tive conductors, a current transformer connected
with one of said insulators and energized by its
conductor, a conductor lead connecting said ca-
pacitance members to each other to form a path
for carrier currents between the terminals of
said switch when said switch is open, a trans-
former having its primary winding conductively
connected between said lead and ground, a cur-
rent indicator in circuit with the secondary of
said transformer, and switches for opening said
lead between said transformer and either ca-
pacitance member.

10. The combination with a switch for connect-
ing and disconnecting two circuits, of capacitance
means for connecting said circuits when said
switch is open, and a switch for opening the
capacitance connection between said circuits.

11. The combination with a switch for high
voltage transmission lines having bushing insu-
lators for said lines, inductive taps connected
with said bushing insulators, a switch for joining
the taps of the respective insulators, and an elec-
trical translating device energized by one of said
taps.

12. The comhination with transmission lines,
of insulators for said lines, switch elements as-
sociated with said insulators for connecting said
lines, capacitance taps associated with said in-
sulators and energized by said respective lines,
means insulated from ground for connecting said
capacitance taps to {ransmit carrier currents
over said lines past said switch elements, and a
switch for breaking the connection between said
capacitance taps.

13. The combination with transmission lines,
of a switch for connecting said lines, said switch
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c¢omprising a housing, bushing insulators extend-
ing through the wall of said housing, conductors
extending through said bushing insulators and
connected with said respective lines, switch ele-
ments carried by said bushing insulators for con-
necting said conductors, capacitance taps insu-
lated by said bushing insulators and energized by
said respective conductors, means insulated from
ground for conductively joining said capacitance
taps, and an electrical translating device elec-
trically connected with said joining means.

14. The combination with transmission lines,
of a switch for joining said lines, said switch
comprising & housing, bushing insulators mount-
ed on said housing, capacitance taps and current
transformers carried by said bushing insulators,
and energized by said respective lines, means for
joining said capacitance taps for transmitting
carrier currents past said switch, an insulating
transformer having one winding thereof elec-
trically connected between said connecting
means and ground, and an electrical translating
device energized by the other winding of said
transformer.

15. The combination with high potential con-
ductors, of a cominon member of conducting ma~
terial having capacitance couplings with said
conductors, a step-down transformer having its
high voltage winding connected between said
member and ground, and voltage indicating

3

means in circuit with the low voltage winding of
said transformer.

16. The combination with a circuit breaker
having conductors connected to the respective
terminals thereof, of means forming capacitance
couplings with each of said conductors, a voltage
indicator and means for connecting one terminal
of said voltage indicator to either one or both of
said conductors through their respective capaci-
tance couplings and means for connecting the
other terminal of said indicator to ground.

17. The combination with a circuit breaker
having conductors connected to the respective
terminals thereof, of means forming capacitance
couplings with said conductors, a step-down
transformer, an electrical translating device and
a voltage indicator energized by said transform-
er, and means for selectively connecting said
transformer with either one or both of said con-
ductors through their capacitance couplings.

18. The combination with conductors to be
synchronized, of an electrode having capacitance
couplings with said conductors, and an arcing gap
having one terminal thereof connected with said
electrode and the other terminal grounded, said
gap being set to discharge only when the voltages
in said conductors are approximately in synchro-
nism.
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