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PATENT OFFICE

SIGWART RUPPEL, OF FRANKFORT-ON-THE-MAIN, GERMANY '

SWITCH PLANT

Agpplication filed April 6, 1929, Serial No. 353,239, and in Germany February 14, 1927.

This invention relates to electric power
generating stations, substations and the like.
More particularly, 1t relates to switch plants
for such stations, and has for its object the

& provision of an improved form of pressure
gas switch plant of simple and rugged con-
struction and adapted for efficient and re-
liable operation,

In recent years, oil switches have come into

10 quite extensive use in the construction of
switch plants for electrical generating sta-
tions, substations, and similar establish-

- ments for the generation and control of elec-
tric power. Concomitant with various de-

15 velopments and improvements in apparatus
of this general type, there have been evi-
dences of late, however, of a tendency to
employ pressure gas switches instead of oil
switches, even in installations of large ca-

20 pacity; the contention being that pressure
gas switches in relying on a stream of high
pressure gas to extinguish the switch arc
possess manifold advantages over oil

_ switches. »

25 Not the least of these advantages is the
comparative simplicity of a pressure gas
switch installation, such' characteristic oil
switch installation features as special switch
pits, retaining walls, explosion proof cham-

30 bers, and underground construction being
unnecessary. Moreover, since pressure ‘gas
switches are relatively light in weight, as
compared with oil switches, and free of the
danger of explosion, they may be readily ar-

356 ranged. directly on the switch board frame
or mounted on a carrier frame in the upper
part of the switch plant; it being necessary
only to exercise a precaution that the switch
arcs do not interfere with the other elements

40 of the switch board. :

However, in considering a pressure gas
switch installation from the standpoint of
its many' structural advantages, some of
which have been mentioned, 1t should be

45 borne in mind that the utmost importance
attaches to the pressure gas conduit system,
for it is upon the safe and reliable supply
of pressure gas that the proper operation of
the switches depends. If the pressure gas

80 conduit system 1s in any way deficient, sub-

ject to leaks, surges of pressure, or otherwise
defective, the safety and operation of an
one switch and even the safety of the switcg
plant may be endangered. :

The value of any switching apparatus lies
in its ability to act as a switch at the proper
time and in the proper manner. Accord-
ingly, if the switching ability of a pressure
gas switch installation is lost at any time
through the failure or improper regulation
of the pressure gas supply, the operation of
such installation will be ‘affected, with the
result that any number of undesirable con-
ditions may occur as a consequence.

In order to eliminate as far as possible the
various undesirable consequences mentioned
as being attendant upon a failure of the con-
duit system of a pressure gas switch instal-
lation, I have devised the present invention,
the important characteristic of which is the
provision of a reliable and efficient pressure
gas conduit system.

Generally speaking, my invention concerns
the provision, in conjunction with properly
constructed and regulated main supply con-
duits for the pressure gas, of additional or
auxiliary means adapted +o cipport, or be
substituted for, the main conduits to effect
a reliable and uninterrupted supply of pres-

‘sure gas to the switches. Preferably, the con-

duit system is such that pressure gas is sup-
plied to each switch from no less than two
points. _

In accordance with the invention, pressure
gas supply to each switch from two or more
points is effected either by ring or duplex con-
duits branching from the central source of
supply. When duplex conduits are used, pro-
vision may be made by means of suitable
valves or the like, controllable from the
switch board, for the transfer of the switch-
ing apparatus from one conduit to the other
in the event of a failure of one of the conduits.
If automatic transfer is to be effected, double
valves or other suitable mechanism may be
employed, whereby when the pressure in one
conduit decreases below a predetermined
value the switching apparatus is automati-
cally cut over to the other conduit.

To prevent condensates or moisture from

65

60

85

70

(£

80

85

00




2

being carried through the conduits and into
the switching apparatus, suitable provision
may be made, in accordance with the inven-
tion, for cleaning and condensing devices at
various points inthe system. In addition,
the conduits may be suitably insulated or

- equipped with temperature regulating de-
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vices to insure a substantially uniform tem-
perature. In some instances it also may be
advisable to protect the conduits against the
passage of high voltage currents to earth
from the various high voltage lines of the
switch board. This may be accomplished,
among other ways in accordance with the
invention, by providing insulating sections
in the conduits wherever separation between
the voltage carrying lines and the pressure
gas supply mains is necessary. These insu-

" lating sections also may be provided at the

junction of the conduits and the switches,
in which case they may be so formed as to
serve as connecting fittings or terminal
blocks. o

In order that the invention may be better
understood, reference is made to the accom-
panying drawings, which, together with the

description relating thereto, serve to illus-

trate by way of example one embodiment of
the invention. , '
" In the drawings:

Figs. 1 and 2 represent, respectively, an
elevation and plan view of one form of switch

‘plant in accordance with the invention.

Figs. 3 and 4 represent, respectively, an
elevation and plan view of a second form of
switch plant in accordance with the inven-
tion. ‘ : :

Fig. 5 is a side view on an enlarged scale
of a battery of three enclosed switches.

Fig. 6 1s a top view on an enlarged scale of
one of the switches shown in Fig. 5. -

Figs. 7 and 8 represent, respectively, a side

and top view of an assembly of various switch-

details, and

Figs. 9 and 10 represent, respectively, a
side and top view of further switch details.

Considering more in detail the embodi-
ment of the invention shown in the draw-
ings, Figs. 1 and 2 represent diagrammati-
cally a form of switch hotse wherein a pres-
sure gas storage tank 37, supplied by a suit-
able compressor 36, feeds a supply conduit 13
leading to the switches, which may be con-
veniently located on a floor above the com-
pressor room. THe operation of the com-
pressor may be either controlled in the cus-

. tomary manner by a suitable pressure regu-
. lating device dépendent on the pressure in

88

.the storage tank,-or, to insure the mainte-
nance of sufficient pressure directly at the-

switches, may be controlled by pressure reg-
ulating devices located adjacent the switches.

Inasmuch as the details of either of such con-

- trol systems are well known and understood,

65

they are not shown in the drawings. -
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" The supply conduit 13 leading from the
storage tank is formed as a ring conduit, to
which a plurality of switches 1 are so con-

nected by connecting conduits that they may

be supplied with pressure gas from two direc-
tions. A second conduit 14 may also be pro-
vided, if conditions demand, carrying a dif-

70

ferent pressure, preferably higher than that -

in the conduit 18. If such an auxiliary con-
duit is provided, however, the conduit 13
need not be formed as a ring conduit. To
further insure the proper supply of pressure
gas to the switches, some or all of them may
be provided with duplicate connecting con-
duits, as indicated for the upper left hand
switch 1 in Fig. 2. .

The separating switches for the switches 1
are shown at 6 (%ig. 1) and the bus bar con-
nections at 19, while 29 indicates the cable
end conductor of the power cable. To facili-
tate easy inspection of the switch olant, a
guard network or grill 9 may be provided
as shown, separating the banks of switches
from a central inspection chamber.

Thus far only the general arrangement of

the switch plant has been described. For the
satisfactory maintenance of the supply of
pressure gas to the switches, suitable auto-
matic valves 42 are provided, which may be
of such form as to indicate the change in
pressure in the conduit system. Since it is
of importance to a switch board operator to

be able to tell at a glance whether there is

enough pressure available at a given switch

to cause its operation, it is advisable to pro-.

vide adjacent the switch board position of
each switch suitable means for indicating the

condition of the pressure gas supply to the.

switch, Likewise, it may be deemed advis-
able to provide a numbering device or
counter, whereby the amount of gas being
consumed may be readily determined. In
the subsequent discussion of Fig. 5 these
features will be considered more in detail.

In order that the pressure gas system may
be as reliable as possible, a special reserve
supply should be provided to safegmard
against the event of a failure of the main
supply 87. Where the installation of a sec-
ond compressor unit is not practicable; such
reserve supply may take the form of ope or
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more pressure gas tanks or storage vessels
arranged in a suitable central location 38
and tied in with the conduit 13, or, in some _

instances, the reserve supply may be provided
by & small vessel located directly at each
switch and having a capacity sufficient to
operate the switch at least once, as explained
in the following paragraph. Other arrange-
ments for providing a suitable reserve sup-
ply of pressure gas also may be found prac-
ticable and may include such means as re-
serve vessels connected to the main conduit

‘at suitable intervals,-specially constructed

switch ‘rooms capable of acting as storage

120

125

130



-

15

20

28

1,874,808

chambers, or main conduits of such large
cross-sectional area as to serve as a source
of reserve supply. o

Figs. 8 and 4 illustrate a modification of
the arrangement shown in Figs. 1 and 2,
wherein each switch 1 is provided with a sepa-
rate pressure gas reserve tank 389 connected
into the main conduit system 13 by a valve
52. The valves 52 are so constituted that
a sufficient supply of pressure gas is fed to
the tanks from the conduit 13 to permit ac-
tuation of the switches at least once, when
the pressure in the main conduit 13 falls
below a predetermined value. The rate of
supply to the tanks or the pressure therein
may be suitably indicated on a switch board
50 through the use of conduits 51 connecting
the tanks to the switch board. Moreover,
since the pressure in the tanks 89 is depend-
ent on the operation of the valves 52, which,
in turn, regulate the pressure in tanks 89
in accordance with the pressure in conduit
13, the instruments on the switch board can
be used to indicate the condition of the pres-

sure gas in conduit 13. Proper control of’

the switches by any desired means accord-
ingly may be effected in conformity with

. the switch board indications of the condition

30

of the various pressure gas supply elements
of the system. ‘ S

In Fig. 5 is represented on an enlarged
scale, a battery of three enclosed pressure
gas switches. The switches are enclosed in
separate casings suitably connected to pro-

! vide for the accommodation of bus bars 19,

and the electric power cables 28 are led to
and from the casings through appropriate
cable end fittings 29. The pressure gas sup-
ply conduit sections for the individual
switches are connected in series by collars 80
and may be provided with suitable expan-
sion or compensation joints 49. The pres-
sure gas may be supplied to the switches from
a storage tank, as shown in Figs. 1 and

* 2, or from reserve tanks, as shown in Figs.

60
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3 and 4, which reserve tanks may be mounted
alongside or beneath the switches. Fig. 6
shows in plan view a single switch casing of
the type shown in Fig. 5, provided at its
side and back with cable fittings 29.

To provide for the proper escape of pres-
sure gas, the switches are covered by hoods
3 leading to suitable exhaust pipes or pas-
sages, not shown. In order that smooth dis-
charge of the pressure gas may be effected,
the hoods are of such form as to permit free

; expansion of the gas immediately after it

+ leaves the switches. Moreover, it is prefer-

able that means be provided in the exhaust
system for insuring the proper circulation

:0f the discharge gas, because any apprecia-

ble amount of back pressure tends to inter-
fere with the satisfactory operation of the
switches. To this end, exhaust or suction
fans may be employed. Additional means

3

for preventing the entrance of dirt and dust
into the exhaust system and thus into the
switches also may be provided if desired.

As shown in Fig. 5, each switch is pro-
vided with a separate control board 43 on
which are mounted various indicating and
control devices such as a selector handle 48,
for selecting the pressure gas conduit, an
indicator 44, for indicating the condition of
the pressure gas supply, operating buttons
46, for controlling the pressure gas supply to
open and close the switch, recording lamps 45,
for indicating the position of the switch, and
a counting device 47. Although the forego-
ing devices have been mentioned, it is of

7%

80

course apparent that other devices for accom-

plishing the same
for those named.

In Figs. 7 and 8 is shown a pressure gas
switch having a sunken type of mounting in-
stead of an enclosed mounting as shown in
Fig. 5. According to this arrangement, the
switch 1 is mounted on a suitable frame 32
likewise supporting the various switch de-
tails. The electric power cable is lead up

purpose may be substituted

85
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from below to the cable end fitting 29, and -

the bus bars 19 are mounted beneath the

switch. Connection between the switch and

the cable and bus bars is effected through suit-
able separating switches 6, which may be pro-

05

vided with separate pressure gas operating -

cylinders 31 the same as the switch 1. As in
Fig. 5, the upper part of the switch 1 is coy-
ered by an exhaust hood 3.
The correlation between

mechanism of the switch 1 and
switches 6 is such that after the switch 1 opens
the switches 6 will open without additional
manipulation. In closing, the switches 6 op-
erate to close first and then the switch 1 closes

the operating

under the influence of the pressure gas sup- -

plied to the switch unit. special indieat-
ing device for indicating the position of the
switch 1, as in Fig. 5, is unnecessary in the
present instance because the position of
switch 1 corresponds to that of the switches 6.
When the switches 6 and 1 are interconnected
through their operating mechanism the sup.-
ply conduit need be connected only to t

switch 1. On the other hand, the separating

100
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switches may be operated individually, in -

which case suitable means should be provided
for ensuring proper correlation between their
movement and that of the main switch.

Figs. 9 and 10 illustrate a three pole switch

mounted on hollow supports 83 and having

its separate poles disposed in cells 84 sepa-
rated by partitions 835. The front of the cells
is closed by a screen 9 to permit ready inspec-
tion. Each of the poles is provided with an
exhaust hood 8, and within each hollow sup-
port 33 is contained a pressure gas operating
cylinder suitably connected to the switch
contact which it governs. The pressure gas

supply conduit for the mechanism of the ir.
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dividual poles is provided with a separate
branch for each pole but the supply. is con-
trolled by a common control valve, whereby
the operation of all of the pole contacts in
unison is ensured. A switch of this type is

. particularly applicable to high voltage in-

10

18

stallations.

I claim:

1. In an electrical switching system, a com-
bination of a plurality of gas pressure oper-
ated switches, a main conduit system for sup-
plying pressure gas to said switches including
at least two branch conduits for each of said
switches, and auxiliary means operatively
connected to said main system adapted to pro-
vide an additional supply of pressure gas
available for reserve.

9. In an electrical switching system, the
combination of a plurality of gas pressure op-
erated switches, a main source of pressure
gas, an auxiliary source of pressure gas de-
rived from said main source, and a conduit
system for supplying pressure gas from either
of said sources to said switches.

8. In an electrical switching system, the
combination of a plurality of gas pressure
operated switches, a main conduit system for
supplying pressure gas, a storage vessel for
each switch, said storage vessel having a pres-
sure gas capacity sufficient for operating its

" associated switch at least once, and a valve

between each of said storage vessels and said
main conduit, said valve being adapted to

control the supply of pressure gas from said.

main conduit to said vessel and to trap in
‘said vessel a quantity of pressure gas suffi-
cient for operating its associated switch at
least once, upon failure of the pressure in
said main conduit.

4. In an electrical switching system, the

" combination of a plurality of switches

operated by gas pressure, a main conduit sys-

- tem supplying pressure gas to said switches,

said conduit system comprising a closed re-

entrant circuif encircling said switches and

50

an auxiliary pressure gas supply operatively
connected to said system.

5. In an electrical switching system, the
combination of a plurality of switches oper-
ated by gas pressure, a main source of pres-
sure gas, an auxiliary source of pressure gas,
and a conduit system supplying pressure gas

" from either of said sources to said switches,

56

said sources of pressure gas having relatively
different pressure.

6. In an electrical switching system, the
combination of a plurality of switches oper-
ated by gds pressure, 2 main source of pres-
sure gas, an auxiliary source, of pressure gas
and a conduit system supplying pressure gas
from either of said sources to said switches,
said main source comprising a compressor
and said auxiliary source at least one storage

vessel. oo .
7. In an electrical switching system, the

1,874,808

combination of a plurality of switches oper-
ated by gas pressure, a main source of pres-
sure gas, an auxiliary source of pressure gas,
a conduit system supplying pressure gas from
either of said sources to said switches, said
auxiliary source comprising a plurality of
storage vessels at least one of said vessels be-
ing connected to at least a pair of said
switches.’ .

8. In an electrical switching system, the
combination of a plurality of switches oper-
ated by gas pressure, a main source of pres-
sure gas, an auxiliary source of pressure gas
and a conduit system supplying pressure gas
from either of said sources to said switches,
said auxiliary source comprising a plurality
of storage vessels, and an additional storage
cell connected to each of said switches.

9. In an electrical switching system, the
combination of a plurality of switches actu-

ated by gas pressure, a main conduit system’

supplying pressure gas to said switches and
means to permit the closing of any of said
switches only when a sufficient supply of pres-

sure gasisavailable for opening said switches.

10. An -electrical switching station com-
prising a plurality of switches actuated by
gas pressure, a main conduit system for sup-
plying pressure gas to said switches, auxiliary

70
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storage tanks adapted to provide an addi- -

tional supply of pressure gas, a switchboard,
a subsidiary pressure gas conduit system lead-
ing from said switches to said switchboard,
and means on said switchboard adapted to

control both said main conduit system and

said subsidiary conduit system.

11. An electrical switching station com-
prising a plurality of gas pressure operated
switches, a main conduit system for supply-

ing pressure gas to said switches, an auxiliary -

conduit system, a switchboard, control de-
vices for said main conduit system and said
auxiliary conduit system, and electrical
means for actuating said control devices and
indicating the operating position thereof on
said switchboard. ‘

In testimony whereof I affix my signature.

' SIGWART RUPPEL.



