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1925,168 

ELECTRC SWITCH ARRANGEMENT 

Arthur O. Austin, near Barberton, Ohio, as 
signor, by mesne assignments, to The Ohio 
Brass Company, Mansfield, Ohio, a corpora 
tion of New Jersey 

Application March 27, 193i. 

(C. 172-245) 18 Claims. 

his invention reiates to Switches for high 
voltage 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 object is to provide inductive taps 

asSociated. With the SWitch bushings Which ilay 
be exployed both for transmitting carrie Cu1'- 
rents and for energizing electrica, translating de 
vices by energy diverted from the ti?ansmission 
line. 
Other objectS and advantages Will appear from 

the following description. 
The invention is exemplified by the combina 

tion and arrangernent of parts ShoWin in the ac 
companying diaWing and described in the follow 
ing Specification, and it is more particularly 
pointed out in the appended claims. 
In the drawing: 
Fig. is a Vertical Sectional View of an oil 

break Switch having one embodiment of the pres 
ent invention applied theretO. 

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

his applicatioi is a COIntinuation 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 arrins 68 and 69 respec 
tively and which are operated by gearing 65, 
in a manner in Ore fully explained and Clained 
in my prior application 282,214, filed June 1, 1928. 
The housing 70 is provided With a perforated 
false bottom 7 and expansion tanks 72 which 
communicate With the Space beneath the botton 
7. The bushings 86 and 67 are provided With 
capacitance taps 73 which may be constructed 
in a manner similar to that shown in Iny prior 
Patent it 1,728,170, dated September 7, 1929. 
The bushings are also provided With current 
transformers having primary WindingS 74 and 
secondary Windings 75. One end of the Second 
alry 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 inay be connected together, thirough 
either contacts 80 or 8. A transformer 84 has 
one terminal of its primary winding Connected to 
contact, 81 and the other terminal grounded. A 
current iindicating 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 
tiransfoilner 84 will be energized by charging cul 
rent for the capacitance coupling Of the bush 
ing 66 and the current flowing in 85 will be a 60 
function of the Voltage on the line 10. If, on the 
other hand, the SWitch 79 is closed on the tel 
inina 85, the indicator 85 Will be energized in 
proportion to the Voltage in the line 11. If both 
78 and 79 are closed on 81, the indicator 85 65 
may be used for Synchronizing Since the current 
flowing Will be proportional to the algebraic Suns 
of the Voltages On the tWO lines. If the two Volt 
ages are in Synchronisin the indication of 85 
will be maximum but if they are not in step, the 70 
reading Will be reduced in proportion to the 
annount of displacement. 
In Operation. When the main SWitch is open, 

the leads 73 may be connected either through 80 
or 81 for transmitting carrier currents. If it is 75 
desired to close the Switch 68-69, the Switches 
78 and 79 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. 80 
Carrier current apparatus connected With the 
leads 0 and 1 is indicated diagrammatically at 
82 and 83. 
The multiple connection with the line formed 

by the capacitance couplings located on opposite 85 
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 90 
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 
nuch as would be available if only one of the 
couplings were used. This is frequently of ma- 95 
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 lo0 
the operation of relays 86, 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 105 
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. 0 
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It is therefore seein that with this arrangalent 
any simple voltage indicatiing device may be used 
for Synchronizing. A Spark gaip 93 Coinscte., di 
rectly to the capacii,3,329 couplings Inay be liged 
as an indicating 2:22a3S, as this gap if properly 
Set will discharge Oiny villein the voltage in E. 
two circuits is in pinase. A negn igilt inay ice 
attached to the step down transfoi'iller, as Show in 
at 91, Fig. 2, or directly to the capacitance co 
pling as ShoWn at 32, . 3, particularly wher'e 

ight, Willi furnish 3, 
indication oinly whent ge is hea, En2Xi 
muinn. iin naily casas it i.ay re. OS to leave 
all the apparatus connected contial oilsly to the 
step-down transformer as enei'gy Will inct be 
needed for the operation of relays when the Switch 
is opein. If desired, 3. att.S Wiich iot 
needed may :2 leadily C 
more energy for the cperation of othel eclip 
ment. The use of the single Ste)-dowin train S 
former, however, estices the cSSCS aibsorb2d by 
the step-dow in ti'ai Soixa, Iihakirig incre eihs'g. 
availabie than where two 32.Éh Sfor raci's are i32.d 
as is necessary for tig operation. Of a Syncli'(- 
scope. The arrangemeini, nay have particular 
advantages at remote Switching pointS or wi2l'e 
it is desired to obtain iriifor:33.tion as to the air 
proximate phase or potential difference in tWO 
circuits. 
I clain: 
1. The comination. With Cilic:litS to 30 S 

nized, of a single electrode ina-Ving a $2par 
pacitance coupling with eacin of Said regpective 
circuits, and a current, indicater having one tel'- 
minal thereof gel!aded and tile other terminal 
thereof electrically coininected with Said electrode 
to indicate the phase relation of the Voltages in 
Said circuit.S. 

2. The combination with circuits to be Synchro 
nized, of means for cling (a;23 cita3)ce Couplings 
With said circuits respectively, a transfolilei hay 
ing one termiina. Of the ry widing thereof 
grounded and the Ot, iinal of Said primary 
Winding connected with both of Said COilpling 
means, and a current in:licatoi' in circuit. With 
the secondary winding of said transformer for 
indicating the phase relation of the voltages in 
said respective circuits. 

3. The contination. With a 

S 

Switch for cilianect 
having a 

capacitance couping With each of Said circuits 
for transmitting carriel' c13'reints; past Said Switch 
when said Switch is open, and & voltage indicator 
connected hetween said conductor aind ground 
for indicating the phase relation of the voltages 
in said respective circuitS. 

4. The combination with a Switch for connect 
ing electrical circuits, of Capacitance Coupling 
means joining said circuits, a voltage indicator 
having one terminal thereaf grounded and means 
for selectively connecting the other terminal of 
said voltage indicator through Said coupling 
means with eitiner oine 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 connecting the other terminal Of Said 
indicating means selectively with either of said 
circuits through its capacitance coupling, Said 
switching means being adapted to connect said 
couplings together and to Said indicating means. 

6. A switch for connecting electrical circuits 
comprising bushing insulato's for Said respec 

1,925,168 
tive circuits, capacitance couplings carried by 
said insulators and energized by said respective 
Cicits, means for connecting Said capacitance 
couplings together to form a path for carrier cur 
rents past said SWitch, and means for indicating 
tile Voltage between said connecting means and 
ground to show the phase relation of the voltages 
in said l'espective circuits. 

7. A switch for connecting electrical circuits 
conprising bushing in Stators for said respec 
tive circuits current transforiners associated 
With said insulators respectively, capacitance taps 
for said espective insulators, the current trans 
former and capacitance tap for each insulator 
having a common conductor, translating devices 
energized by Said cullegit, transformers and in 
Sulating transformers interposed between said 
translating devices and their respective current 
transformer circuits. 

8. A. Switch comprisiing 2, pair of bushing in 
sulators, conductors extending through said in 
Sulators, electrical circuits connected with said 
condictOS and joined by Said SWitch, capacitance 
coupliugs carried by Said bushing insulators re 
spectively and energized by said conductors, 
lileans 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 seconday 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 
iing 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 
imeans fol' 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 tan Srini SSion lines having bushing insul 
latOS for Said lines, inductive taps connected 
With Said bushing insulato's, a Switch for joining 
the taps of the respective insulator's, and an elec 
trical translating device energized by one of said 
taps. 

12. The combination 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 
Suiators and energized by Said respective lines, 
means insulated froin gl'Olid for connecting said 
capacitance ta;)S to trails:nit carrier currents 
Over said lines paSt Said Switch elements, and a 
switch for breaking the connection between said 
capacitance tapS. 

3. The combination with transmission lines, 
of a Switch for connecting Said lines, said switch 
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1,925,168 
comprising a housing, bushing insulators extend 
ing through the Wall of Said housing, conductors 
extending through Said bushing insulatOS and 
connected with said respective lines, switch ele 
ments carried by Said bushing insulators for con 
necting Said conductors, capacitance taps insul 
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 a 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 connon 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 
Ileans 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 ConductOl'S 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 trainslating 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. 

ARTHUR. O. AUSTIN. 
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