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Application filed January i0, 1830, Serial No. 419,984, and in Great Britain February 11, 1928. 
This invention relates to electric switch 

gear, particularly to oil-iminersed gear con 
prising a main circuit-breaker and One Ol' 
more isolating switches. - 
The object of the present invention is the 

construction of oil-immersed gear of this 
general type wherein a convenient and efi 
cient arrangement of rotary isolating switch 
is employed. 

In switchgear according to this invention 
the isolating switch is actuated by a rotary 
member consisting of, or forming part of the 
casing of, one of the conductors passing 
through the top plate or fixed cover of the 
tank containing the main oil circuit-breaker 
and leading to the relatively fixed contacts 
of the main circuit-breaker, the phrase "rela 
tively fixed” meaning in this connection the 
contacts which do not move in the ordinary 
opening and closing movement of the main 
circuit-breaker. 
Conveniently the conductor, which consti 

tates the rotary member or is enclosed by a 
casing forming that member, makes a draw 
out or plug and socket connection at its lower 
end with the “relatively fixed' main switch 
contact, that contact itself being held in an 
oil-tight cap at the bottom of a hollow insu 
lator which at its upper end is fixed to the 
cover proper of the main circuit-breakel oil 
faik, i. e. to the cover which moves down 
wards with the circuit-breaker whe: it is 
lowered. The casing of the conductor is 
preferably inore or less spindle-shaped and 
is formed at its upper and lower portioi is of 
hollow insulators. 
When the conductor itself constitutes the 

rotary linember the ends thereof pass through 
the hollow casing insulators the bottom end 
making a rotatable draw-out or plug and 
socket connection with the relatively fixed 
contact of the main circuit-breaker, whilst 
the upper end carries the blade of the isolat 
ing switch. In the alternative arrangement 
the hollow insulator surrounding the upper 
part of the conductor constitutes the rotary 
inember and has a conducting top or cap 
which makes a rotatable connection, prefer 
ably also of the draw-out type, with the up 
per end of the conductor. 

ris The casing is oil-filled and it passes through 
all oil-filled chamber forming ait of or car 
lied by the top plate or fixed cover of the 
Ilain circuit-breaker. Oil from this cham 
bei can pass to the space between the lower 
part of the casing and the hollow insulator 
fixed in the main circuit-breaker oil tank. 
The following is a description, by way of 

example, of an oil-itamersed circuit-breaker 
arrangement provided with isolating 
Switches according to this invention with ref 
erence to the accompanying drawings, in 
which - 

Figure 1 shows a sectional elevation of 
the circuit-breaker and isolating switches. 

Figure 2 is a plan view, on an enlarged 
Scale, of the isolating switch on the line 
2-2 of Figure 1. 

Figure 3 is a sectional elevation of part 
of the circuit-breaker showing an alterna 
tive arrangement of isolating switch, and 

Figure 4 is a view similar to Figure 2 
showing an isolating switch for a duplicate 
busbar system. 

Referring to Figures 1 and 2. an oil-im 
linersed Switchgear arrangement is shown in 
which a main circuit-breaker is provided 
for connecting a buslai system to a feedei'. 
The Conductor A which forms part of or is 
connected to the bisbar systein) is led into an 
oil-filled chamber B through an oil-tight in 
sulator C carrying at its inier end a contact 
C'. This contact cooperates with an isolat 
ing switch blade D fixed on the upper end of 
One terminal E of the circuit-breaker which 
projects into the chamber B through an 
opening B' in the bottom thereof. A second 
il-filled chambei F, into which the other 

terminai E of the circuit-breaker projects 
in a similar manner, contains a sealing ii 
sulator G for the feeder (not shown), a con 
tact G" on this insulator cooperating with 
an isolating switch blade D1 fixed to the end 
of the terminal E'. 
The circuit-breaker inain oil tank Ei has 

a cover it to which it is attached by bolts 
or the like (not shown) so as to make an oil 
tight joint at H, the cover being in tui'in 
connected to the chambel's 3 and if by means 
of channel-shaped rings J and Ji respec 
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tively. The “relatively fixed' contacts Kand 
Ki of the circuit-breaker are mounted on 
oil-tight end caps L. at the bottom of the 
hollow insulators L fixed at their upper ends 
to cylindrical chambers ? which are fas 
tened to the cover H. The circuit-breaker' 
operating mechanism M which, since it 
forms no part of the present inventio}), is 
only illustrated diagrammatically, is also 
carried by the cover H and actuates a mov 
able bridge piece is which, when the cir 
cuit-breaker is in the closed position as 
shown in Figure 1, connects the fixed coil 
tacts KK. 
The terminal E of the circuit-breaker 

(shown in section in Figure 1), which also 
forms the rotary member for the isolating 
switch D, has a central conductor N carry 
ing at its lower end flexibly mounted contact 
locks N1. The contact blocks N' cooperate 

with a fixed contact K mounted within the 
end cap L and suitably rounded so as to 
form a connection of the draw-Out or plug 
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and socket type and also to perihit the ter 
minal E to be rotated. The conductor N is 
connected at its upper end by clamping nuts 
N2 to the isolating switch blade D and is 
contained in a spindle-shaped casing the 
lower part of which is formed by a hollow 
insulator O inside the insulator 1 and ce 
mented as at O to the ring J. The upper 
portion of the spindle-shaped casing is 
formed by another hollow insulator O' 
which projects into the chamber B. The 
casing insulators O and O' are oil-filled as 
are also the hollow insulator L and its Sup 
porting chamber , an aperture being pro 
vided in the chamber L° or the end - Ca 

tank Hinto the chamber L', the insulator i. 
and the end cap L. The conductor N is also 
insulated inside the casing in any suitable 
manner, a condenser bushing insulator P 
having a central flange P being used in the 
arrangement shown. m 
The terminal E is supported by means of a 

flanged ring Q cemented at Q to the lower 
end of the insulator O and having a ma 
chined surface Q. which rests on a coile 
sponding machined Surface B. Surrounding 
the opening B of the chamber B. The ring 
(Q, is held in position by means of an inter 
nally flanged ring R bolted to the chamber 
B, the two rings being so arranged as to per 
mit rotation of the terminal. The flange 
Pl of the insulator P is fixed to the lower 
side of the ring Q so that this insulator and 
the conductor N rotate with the casing in 
sulator O. 
The terminal E is rotated and consequent 

ly the isolating switch D operated by means 
of a lever S carried on the end of a shaft 
S1 which projects through the top of the 
chamber B and is connected to the ring Q 
by link mechanism S. (Figure 2). An earth 

is fractured. 

Li 
to permit oil to flow from the main switch 
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ing contact T is mounted on the side of the 
chamber B in line with the blade D so that 
the fixed contact, K of the circuit-breaker is 
earthed when the terminal E is rotated un 
til the blade D is in the position shown in it 
chain lines in Figure 2. 

In the alternative arrangement shown in 
gure 3 the flange P. of the insulator is fixed 

by bolts (not shown) to the underside of the 
ottom of the chamber B and a rotatable : 

draw-out or plug and socket joint is provided 
by means of the contact blocks N between 
the top of the conductor N and the cap O' 
of the insulator O. The isolating switch 
blade D is then carried by the cap O and is 
operated by rotating the hollow insulator O', 
the conductor N and its bushing insulator 
Premaining stationary. The flange P. forms 
an oil-tight joint between the chamber B and 
the lower insulator O so that, in the event 
of the insulator O being damaged, oil will not 
run from the chamber B into the switch tank. 

5 

The lower insulator O is maintained full of 
oil by means of a by-pass connection U hav 
ing a control cock U, which connects this in 
chamber to the chamber B. The controi 
cock U permits the by-pass to be closed when 
the main cover is lowered or during an emer 
gency, as for example when the insulator O 

The connection between the top of the con 
ductor N and the cap O' must necessarily be 
rotatable and is preferably of the draw-out 
type as shown to permit the conductor N and 
its insulator P to be withdrawn when the tank in 
is lowered for inspection or renewal. In or 
der that this may be done without running the 
oil out of the chamber B an oil-tight joint is 
formed between the rings R and Q by means 
of the fiange R on the ring R, the gland 
R8 and the packing R. In other respects the 
construction of this alternative arrangement 
is similar to that shown in Figure 1. 

In Figure 4 an arrangement of the isolating 
switch for a duplicate busbar system is shown, () 
the isolating switch being used both for iso 
lating and for busbar selection. When the 
blade D9 is in the position shown it acts pure 
ly as an isolating switch while, as will be ap 
parent from the four positions shown in chain li 
lines, it can be used to connect the circuit 
breaker to either of the busbars A, A* or to 
either of the earthing contacts T1, T. 

It will be appreciated that this construc 
tion of circuit-breaker and isolating switch it 
provides a simple and compact arrangement 
which enables the whole of the cooperating 
current-carrying parts to be efficiently oil 
insulated and in which isolation can be ob 
tained without lowering or withdrawing the 
whole circuit-breaker as is usually necessary 
in “draw-out' type switchgear. When the 
isolating switches are opened the circuit 
breaker oil tank alone can be lowered by open 
ing the joint H and the contacts inspected 
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or the whole circuit-breaker with its cover and 
operating mechanism can be lowered by open 
ing the joint between the cover H. and the 
rings J and J', this latter operation being pos 
sible without disturbing in any Way the ter 
minal insulators or the isolating switches. In 
multiphase switchgear the circuit-breaker for 
each phase may have isolating switches ac 
cording to the invention and the operating 
mechanisms for the switches in the several 
phases may be linked together so that they 
can be operated by a single handle or 
coln on source of power. 

Interlocking mechanism of any suitable 
form may be provided, for instance, for pre 
venting the operation of the isolating 
switches until the circuit has been broken by 
the main circuit-bleaker or when the tank 
or circuit-breaker is in the lowered position 
and for preventing the lowering of the main 
circuit-breaker tank until the contacts of the 
isolating switches have themselves been iso 
lated or earthed, but these details do not in 
themselves form part of the present inven 

y a 

5 tion and the functions of such interlocking 
rechanism are well known. a 

it will be appreciated that the above de 
scription is by way of example only and that 
many modifications may be made within the 
scope of the invention. Thus for example 
although the rotary member has been de 
scribed as carrying the blade of the isolating 
switch, obviously the blade might be fixed 
and the rotary member might carry a series 
of contacts. 
What I claim as Iny invention and desire 

to secure by Letters Patent is:-- 
1. Oil-immersed electric switchgear in 

cluding in combination a main oil tank, a 
cover for the tank, a circuit-breaker in the 
tank, at least, one terminal passing through 
the cover and leading to the circuit-breaker, 
an isolating switch mounted on the end of 
the terminal outside the tank, and means fo!' 
rotating at least, a part of the terminal so as 
to operate the isolating Switch. o 

2. Oil-immersed electric switchgear in 
cluding in combination a main oil tank, a 
cover for the tank, a circuit-breaker in the 
tank, at least one hollow insulator fixed to 
the cover and projecting into the tank, an 
oil-tight cap at the bottom of the insulator, 
fixed and novable contacts for the circuit 
breaker a fixed contact being carried on the 
cap, a terminal passing through the cover 
into the hollow insulator, a draw-out con 
nection between the lower end of the termi 
nal and the fixed contact on the cap, an isolat 
ing switch mounted on the upper end of the 
terminal outside the tank, and means for l'o- 
tating at least a part of the terminal So as to 
perate the isolating Switch. 
3. Oil-immersed electric Switchgear includ 

ing in combination a main oil tank, a cover 
3 for the tank, a circuit-breaker in the tank, 

at least one hollow insulator fixed to the cover 
and projecting into the tank, an oil-tight cap 
at the bottom of the insulator, fixed and 
movable contacts for the circuit-breaker a 
fixed contact being callied on the cap, a con 
ductor, a casing for the conductor, irollow 
casing insulators forming the ends of the 
casing, the conductor and casing passing 
through the cover of the tank so that the 
lower casing insulator is surrounded by the 
hollow insulator, a draw-out connection be 
tween the lower end of the conductor and the 
fixed contact on the cap, an isolating switch 
blade mounted on the end of the upper casing 
insulator, a connection between the upper end 
of the conductor and the switch blade, and 
lueans for rotating at least a part of the ter)- 
inal so as to operate the isolating switch 
blade. 

4. Oil-immersed electric switchgear in 
cluding in combination a main oil tank, a 
cover for the tank, a circuit-breaker in the 
tank, at least one oil-filled chamber fixed 
to the inner side of the cover, a hollow insula 
tor mounted on the lower end of the chamber, 
an oil-tight cap at the bottom of the insulator, 
fixed and movable contacts for the circuit 
breaker a fixed contact being carried on the 
cap, a conductor, a casing for the conductor, 
hollow casing insulators forming ends of the 
casing. the conductor and casing passing 
through the cover of the tank and the oil 
filled chamber so that the lower casing insul 
lator is surrounded by the hollow insulator, 
a draw-Out connection between the lower end 
of the conductor and the fixed contact on the 
cap, an isolating switch blade mounted on the 
end of the upper casing insulator, a connec 
tion between the upper end of the conductor 
and the switch blade, and means for rotating 
at least a part of the terminal so as to operate 
tie isolating switchblade. 

5. in oil-immersed electrics 
combination of a nail oil a 
the tank, a circuit- "eakei'i it 
}}}e coinductor passing throug 
leading to the circuit-real, 
the conductor, holiow casingi 
ing the ends of the casing 
porting the upper casingills 
side of the cover, an isolati 
carried by the upper casing insulator, a coin 
nection between the end of the conductor aid 
the Switchblade, and means for rotating the 
upper casing insulato:' so as to operate the 
switch blade. 

6. An oil-immersed electric switchgear the 
combination of a main oil tank, a cover for 
the tank, a circuit-breaker in the tank, at 
least oine conductor passing through the cover 
and leading to the circuit-breaker. a casi 
for the conductor, hollow casing 
forming the ends of the cas 
supporting the upper casing insia ii. 
outside of the cover, all isolating switch blade 

means for Sup 
lator on the out 

Switch blade 
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carried by the upper casing insulator, a ro 
tatable draw-out connection between the 
upper end of the conductor and the switch 
blade, and means for rotating the upper cas 
ing insulatorso as to operate the switchblade. 

T. In oil-immersed electric switchgear the 
combination of a main oil tank, a cover for 
the tank, a circuit-breaker in the tank, at least 
One conductor passing through the cover and 
leading to the circuit-breaker, a casing for 
the conductor, hollow casing insulators foi'in 
ing the ends of the casing, means for support 
ing the upper casing insulator on the outside 
of the cover, an oil-tight joint between the 
lower end of the upper casing insulator and 
the cover which permits rotation of the insu 
lator, an isolating switchblade carried by the 
upper casing insulator, a rotatable draw-out 
connection between the upper end of the con 
ductor and the switch blade, and means for 
rotating the upper casing insulator so as to 
operate the switchblade. 

S. Oil-immersed electric switchgear in 
cluding in combination: a main oil tank, i. 
cover for the tank, a circuit-breaker in the 
tank, at least one hollow insulator fixed to the 
inner side of the cover, an oil-tight cap at 
the bottom of the insulator, fixed and movable 
contacts for the circuit-breaker a fixed co 
tact being carried on the cap, at least one ill 
sulated conductor passing through the cover 
into the hollow insulator, a casing for the coin 
ductor, hollow casing insulators forming the 
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ends of the casing, an oil-tight joint between 
the lower end of the upper casing insiliator 
and the outside of the cover which permits 
rotation of the insulator, a draw-out connec 
tion between the lower end of the conductor 
and the fixed contact in the cap, an isolating 
switchblade carried by the upper casing in 
sulator, a rotatable draw-out connection be 
tween the upper end of the conductor and 
the switch blade, and means for rotating the 
upper casing insulator so as to operate the 
isolating switchblade. 

9. Oil-immersed electric switchgeal' in 
cluding in combination a main oil tank, a 
cover for the tank, a circuit-breaker in the 
tank, at least one hollow insulator fixed to 
the inner side of the cover, an-oil-tight cap 
at the bottom of the insulator, fixed and mov 
able contacts for the circuit-breaker a fixed 
contact, being carried on the cap, at least Gile 
insulated conductor passing through the 
cover into the hollow insulator, a casing for 
the conductor, hollow casing insulators form 
ing the ends of the casing, an oil-tight joint 
between the lower end of the upper casing in 
sulator and the outside of the cover which 
permits rotation of the insulator, an oil-filled 
chamber surrounding the upper casing insul 
lator, a draw-Out connection between the 
lower end of the conductor and the fixed con 
tact in the cap, an isolating switch blade car 
ried by the upper casing insulator, cooperat 
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ing. contacts for the switch blade supported 
in the oil-filled chamber, a rotatable draw-out. 
connection between the upper end of the con 
ductor and the switch blade, and means for 
rotating the upper casing insulator so as to 
operate the isolating switchblade. 

In testimony whereof I have signed my 
name to this specification. ARCfBALD ALLAN. 
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