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This invention relates to electric switch-
gear, particularly to oil-immersed gear com-
mlsm‘1 a main circuit-breaker and one or
wore 1solating switches. ‘

The object of the present invention is the

construction of oil-immersed gear of this-

general type wherein a convenient and efii-
cient arrangement of rotary isolating switch
is em ployed.

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-
tutes the rotary member or is enclosed by a
casing forming that nember, makes a draw-
5 out or phh and socket cennecuon at 1ts lower
end with the “velatively fixed” main switch
contact, that contact itself being held in an
oil-tight cap at the bottom of a hollow insu-
lator which at ;.tb upper end is - fixed to the
cover proper of the main circuit-breaker oil
tank, 1. e. to the cover which moves (lown-
{5 with the civcuit-breaker when it is
lowered. 'The casing of the conductor 1is
preferably more or less spindle-shaped and
5 formed at its upper and lower portious of

ollow insulators.

“' hen the conductor itself constitutes th
rotary member the ends thereof pass thrmmh
the hopow casing insulators the bottom e: nd
making a rotatable draw-out or plug and
socket connection with the relatively fixed
contact of the main chcuit-breaker whilst
the upper end carries the blade of tnp isolat
ing switch. In the alternative a rmngemeﬂt
the hollow insulator surrounding the upper
part of the conductor constitutes the rotary
member 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. ‘
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The casing 15 oil-filled and
an oil-filled chamber iormu g}
vied by the top plate ov ﬁxe

main circuit-breaker.

cover of the
Oil {from this cham-
ber can pass to the space between the lower

£ 41

part of the casing ﬂnd
fixed in the main cirveuit-breaker oil tank.
The following is a description, by way of
example, of an “il-immersed circuit-brenker
arrangement  provided  with  isolating
switches according to this invention with ref-
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e

hollow insulator

erence to the asccompanying drawings, in
which
Higure 1 shows a sectional elevation of

‘the circuit-breaker and isolating switches,

Higure 2 is a plan view, on an enlarged
1e, of Lhe isolating switch on the line

Q—Q of Figure 1,
Figure 8 is a sectional

n

of the circuit-breaker showing an alterna-
tive arrangement of 1501@1110 switch, and
Tlome 4 is a view similar to Figure 2
showing an isolating switch for a \hpllmm
busb‘u‘ system
Referring to ¥
mersed

an oll-im-
hown in

Figures 1 and 9,
AVchllpes v arrangemsnt 1

which a main cire 11’5-1 v'l‘xker is provided
for connecting a bushar system to a fee der.
The conductor A \vhxch forms part ¢ f or is
connected to the busbar svstem 1s E xl into an
oil-filled chamber B 41170&..,11 an oil-tight in

sulator C cmrry'uh at its inner end a contact
CL Th i% contact cow)em:m with an isolat-
ing switch blade D n od on the upper end of
one terminal X of the circuit- ore:zlu- which
projects into the chamber through an
opsning B! in the bottom thexem. A second

1ﬁllecx chamber F, into which the other
terminal ! of the cireuit-breaker projec
in a similar manner, contains a sealing in-
sulator G for the feeder (not sho Wn), 8 ot
tact G* on this insulator cooperating with
an isolating switch blade D1 fixed to the end
of the terminal T,

The circuit-breaker main oil tank H has
2 cover H* to which it is attached by bolt
or the like (not shown) so as to make an oil-
tight joint at H% the cover being in turn
connected to the chambers B and ¥ by means
of channel-shaped rings J and J* respec-
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tively. The “relatively fixed” contacts K and
Kt of the circuit-breaker are mounted on
oil-tight end caps L* at the bottom of the
hollow insulators I, fixed at their upper ends
to cylindrical chambers 12 which are fas-
tened to the cover H* The circuit-breaker
operating mechanism M which, since it

“forms no part of the present invention, is

only illustrated diagrammatically, is also
carried by the cover H* and actuates a. mov-
able bridge piece K* which, when the cir-
cuit-breaker is in the closed position as
shown in Figure 1, connects the fixed con-
facts K Kt

The terminal E of the circuit-breaker
(shown in section in Figure 1), which also
forms the rotary member for the isolating
switch I, has a central conductor I carry-
ing at its lower end flexibly mounted contact
blocks N1 The contact blocks M* cooperate
with a fixed contact K3 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 alse to permit 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 L. and ce--

mented as at O? to the ring J. The upper
portion of the spindle-shaped  casing 1is
formed by -another holiow 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 L2 an aperture being pro-

vided in the chamber L? or the end cap L*
to permit oil to flow from the main switch

tank H into the chamber L2, the insniator 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. ’

The terminal ¥ 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 2 which rests on a corre-
sponding machined surface B? surrcunding
the opening B of the chamber B. "The ring
Q is held 1n 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
Pt of the insulator P is fixed to the lower
side of the ring @ so that thig insulator and
the conductor N rotate with the casing in-
sulator O

The terminal K is rotated and consequent-

ly the isolating switch D operated by means

of a lever S carried on the end of a shaft
St which projects through the top of the
chamber B and is connected to the ring Q
by link mechanism 8? (Figure2). An earth-
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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
chain lines in Figure 2.

In the alternative arrangement shown in
Figure 3 the flange P! of the insulator is fixed

bottom 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

i

by bolts (not shown) to the underside of the -

P

R

P remaining 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.
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 :

chamber to the chamber B. The control
cock TJ* permits the by-pass to be closed when
the main cover is lowered or during an emex-
gency, as for example when the insulator O
is fractured.

The connection between the top of the con-
ductor N and the cap O% must necessarily be
rotatable and is preferably of the draw-cut
type as shown to permit the conductor N and
its insulator P to be withdrawn when the tank
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 flange R! on the ring B, the gland
R? and the packing R2 In other respects the
construction of this alternative arrangement
is similar to that shown in Higure 1.

In Figure 4 anarrangement of the isolating
switch for a duplicate busbar systemis shown,
the isolating switch being uséd both for iso-
lating and for busbar selection. When the
blade D% ig1in the position shown it acts pure-
Iy as an isolating switch while, as will be ap-
parent from the four positions shown in chain
lines, it can-be used to connect the circuit-
hreaker to either of the bushars A, A? or to
either of the earthing contacts T+, T2

It will be appreciated that this construe-
tion of circuit-breaker and isolating switch
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 ]om‘ between the cover hi a*\d the
rings J and JY, thislatter operation being pos-
sible without dlstrlbmo n any way the ter-
minal insulators or the isolafl‘w switches. In
hnhhf‘hasﬂ swnchgear the circuit-breaker for
each. phase may have isclating bvi"’ches ac-
cording to the inver uion and the operating
nuchﬁmsms for the switches in the several
phases may be linked together so that they
can be operated bv a smo]ﬂ handle or by a
common source of power,
Interiocking mach nism of

suitable

a
any

form may be prowdeu, for insmuce for pre-
venting the operation of the 1s01mmc

switches UDﬁ] the circuit has been broken bV
the main circuit-breaker or when the tank
ox cirf‘uu—breaker is in the lowered position
and for preventing the lowering of the main
civenit-breaker tank until the contacts of the
isolating switches have themselves been iso-
htecx or earthed, but these details do not in
themselves form part of the present inven-
tion and the functions of such interlecking
mc hamom are well } LJIO\ 1.

It will be apprecia Mu that the Lbove de-
scription is bv way of mple only and that
m:my modifications n y be made within the
cope of the invention. Thus for examble
aithough the rotary n\ember nas been de-
scribed as carrying the blade of the isclating
gwitch, obviously the blade might be fixed
and the rotary member might carry a series
of contacts.

What I claim as nV invention and desire
to secure by Letters Patent is:—

1. Cil-immersed ele **’10 switchgear
cluding in conmmation a mam oil tank, a
cover for the tank, a circuit-l breaker in th
tank, at 1@‘!3‘ one terminal passing through
Hlﬂ cover and leading to the circuit- bzeqkeL,

th 1001%1119 switch mounted on the gnd of
the terminal outside the ank, and means for
votuting at least a part of the Lermnud 50 a8
to operate the isolating switch.

9. Oil-immersed eloctric switchgear in-
cluding in combination a main oil tank, a
cover for the tank, a circuit-breaker in the
tank, at least one h ol‘ow insnlator fixed to
the cover and prog ting into the tank, an
oil-tight cap at the bObuOl" of the insulator,
fixed and movable contacts for the circuit-
breaker a fized contact being carried on the
cap, o terminal passing through the cover
into the hollow insulafor, a draw-out con-
nection between the lower end Of the termi-
nal and the fixed contact on the cap, an isclat-
ing switch mounted on the upper end of the
xei'm‘ml outside the t'mK, (Jld means for ro-

tating at least a part of the terminal so as to
operate the isolating switch.

-8, Oil-immersed electric switchgear includ-
ing in combination a main oil tank, a cover
for the te nk, a circuit-breaker in the tank,

in-

3' .

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 carried on the cap, & con- 7
ductor, a casing for the conductor, hollow
casing lnSIﬂd ors forming the ends of the
casing, the conductor and casing passing
thr OUOh the cover of the tank so that the
lower ¢ ASLll(’) insulator is swrrounded by the -5~
hollow insulator, a draw-out connection be-
tween the lower end of the conductor and the
fixed contact on the cap, an isolating switch
hlade momnted on the end of the upper casing
insnlator, a connection between the quer end
of the eonductor and the switch blade, and
weans for votating at least a part of the term-
inal =0 as to operafe the isolating switch
blade.

4. Oil-immersed electric switchgear in-
cluding in combination a main oil tank, a
cove > for the tank, a circuit-breaker in the

tank, at least ene 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-
bleakm‘ a fixed contact bemO‘ carried on the
cap, a conductor, a casing for the conductor,
hollow ¢ casing insulators formmo ends of the g5 °
cw“mo., the 00‘1(1110101* and casing passing
throug gh the cover of the tank and the oil-
ﬁ.Ued dmn*ber s0 that the lower casing insu-

lator is surrounded by the hollow msuhtm,
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 insuhto* a connec-
tion between the upper en& of the conductor

and the switch bhde and means for rotating

t least a part of the terminal so as to operate
theisolating switch blade.

5. In oili mm""sea electric switehgear the

smbination of a main oil
it 7, 2 civenit-hreaker
ductor passin

Lw TN
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[
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1 the upper easing ins
of the cover, an isolati
carried by the up *)ev casing
nection betwes tno end of i
the switeh blac
upper czz,siné; m;nlm 3§
switch blade.

6. An oil-immerse
combination of o
the tank, a civenit-h
1e‘\ss one o d nctor pas
and leading to the ci
for the conducter, he
forming y
supp oul

electric switchgear the
in oil ¢ tan Ik, a cover for
reaker in the tank, at
» through tha cover
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cover for the tank, a circuit-breaker in the

4

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 insulator so as to operate the switch blade.
7. -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 form-
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
fower cnd of the upper casing insulator and
the cover which permits rotation of the insu-
lator, an isolating switch blade carried by the
upper casing insulator, a rotatable draw-out
connection hetween the upper end of the con-
ductor and the switch blade, and means for
rotating the upper casing insulator so as to
operate the switch blade. :

8..Qil-immersed electric  switchgear in-
cluding in combination- a main oil tank,

)
v
&

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 con-
tact being carried on the cap, at least one in-
sulated cenductor passing through the cover

into the hollow insulator, a casing for the con-
~ductor; hollow casing insulators forming the

ends of the casing, an oil-tight joint between
the lower end of the upper casing insulator
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
gwitch blade carried by the upper casing in-
sulator, a rotatable draw-out connection be-
twveen the upper end of the conductor and
the switch blade, and means for rotating the
upper casing insulator so as to operate the
isolating switch blade,

0. Oil-immersed electric switchgear in-
cluding in combination a main oil tank. a

cover for the tank, a cirenit-breaker in the

tank, at least one hollow insulator fised 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 fized
contact being carried on the cap, at least cne
insulated . conductor - passing through the
cover into the hollow 1nsnlator, a casing for
the conductor, hollow casing insulators form-
ing the ends of the casing, an otil-tight joint
between the lower end of the upper casing in-
silator and the outside of ‘the cover which
permits rotation of the insulator, an o1l-filled
chamber surrounding the upper casing insu-
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-

1,782,594

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 switch blade.
In testimony whereof I have signed my
name to this specification.

ARCHIBALD ALLAX.
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-ing. contacts for the switch blade supported -
in the oil-filled chamber, a rotatable draw-out
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