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27 Clalms

This inyentmn rehtzs 1o electric sw1tchgear,
m for instance as metal-clad switchgear, and

" -is especially concerned with interlocking mecha-

nism for preventing incorrect operation of the
switches forming “part. of the gear. Thus for

- example in a duplicate busbar metal-clad switch-

gear layout for a high voltage electric power sta-
tion, wherein each :oil-immersed circuit-breaker
is provided with three isolating switches. con-
trolling ‘the connections of its terminals to' the
two busbars and to the eable or dther incoming
or outgoing circuit with or without further aux-
itary switches. for earthing the cable and for

-eontrolling the connection to a potential trans-
- former, it will be realized that it is of importance

to interlock the various auxiliary switches. with
one another and with the main circuit-breaker in
erder to prevent disturbance of: the system or
damage to the apparatus or risk of injury to an
operator working on the gear:due to:incorrect
connections or to the operation: of ‘the auxlhary
sw!tehes in the wrong sequence. = .

“Fhe present invention has for its obJect to Pro~
vide a simple and satisfactory interlocking ar-
rangement for ‘a group of associated electric
switches, such for example as that above referred
te, which; whilst being fully effective in prevent-
ing incorrect switch-operation; shall at the same

- timie e robust and mmple to understand and to

manipulate.

“+'The arrangement according to the mventlon
comprises in combination with a group of actu-
ating ‘levers respectively controlling -the opera-
tion of the associated switches, a longitudinally-
movable selector bar: provided with slots or pro-
Jections which cooperate with slots or projections
on the actuating levers or on members connected
thereto in such a.manner as to.prevent: operation
of ‘any of the levers unjess the selector bar has
previously heen moved into a position appropri-
ate to such operation and to prevent movement of
the selector -bar into. any operative position un-

“leas the actuating levers are in a position ap-

propriate te. such movement, :

.'Thus interlocking. mechanism for the 1solat1ng
switches or. other auxiliary. switches associated
with a main circujt-breaker or group of circuit-
hreakers, may comprise a common shaft on, which
actuatmg levers for the auxiliary switches are
pivoted, & selector bar disposed parallel to ‘the
shaft and provided with slots or pmJectlons co-
operating with slots or projections on the actuat-
ing levers or members. connected thereto; and
preselecting means for- moving the’ selector bar
longitudinally, the arrangement ofthe-slots ‘or

(CL. 17 5——375)

projections being: sueh that before any of ‘the v

levers can be operated. the selector bar mustifirst
be. moved- into . a position -appropriate -to.isuch
lever ‘operation -and that the selector:bar cannot
be moved into the selected position unless the
auxiliary ‘switches are in-acondition appropri-
ate to the selected .operation.. Means are prefer-
ably provided-whereby the selector bar:or .an
additional locking: bar:associated with the pre-
selecting means acts to prevent: closing of the
main circuit-breaker or circuit-breakers unless
the auxiliary ‘switches are in. a condition ap-
propriate to such closing; the arrangement:being
such that the selector bar remains locked against
movement: so ‘long- as. the: main cxrcmt-breaker
or: circuit-breakers: are:iclosed.

Means may alse :be. provided whereby the
selector bar prevents lowering of .a tank contain-
ing .a- circuit-breaker or other ‘apparatus asso=
ciated with the switches unless the-switches are
in.a condition to-isolate:such apparatus.:: “This
may conveniently be effected by controlling: the
supply of electric power for the operation of the
crane or other tank-lowering device by means.of
a switch or coupling ‘which can:only be engaged
when:the: selector:bar is in ‘the apptropriate: posi-
tion. - An inverse:interlock may also be obtained
by slotting: the selector barior an: interlocking
bar connected thereto to receive a spring-pressed
plunger, which engages in the:slot:and prevents
movement of the selector bar so long as the ta,nk
is lowered.

.In a.convenient practlcal constructmn each
actuatmg lever has a segmental extension pro-
videéd with shaped peripheral §lots: respectively
lying in the path of the selectér bar in the oper-
ative positions.of the actuating lever, whilst the
selector bar is provided with transverse slots to
permit’ the actuating lever to:be moved from one
operative position to the other:when the: selector
bar is' in:the -appropriate position-and: also with
longitudinal 'ribs cooperating “with ' the: shaped
peripheral slots in the segmental extensions: of
the actuating levers to permit or prevent longi-
tudinal movement of the selector bar in ‘accord-
ance with:the positions of the actuating levers.
«The'actuating Jevers and the selector bar may
be: directly operatéd by hand ‘or may be:con-
trolled electrically: (for example from a-remote
point) or-alternative manual and electrical con-~
trols ' may be provided. For the purposes of
electrical control ‘(with or. - without alternative
hand-control) - two reversible’ “electric: motors
may be provided; one'of which drives the selector
bar for preselecting purposes -whilst-the other is
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2
an executive motor for operating the actuating
levers selected by movement of the selector bar.
Conveniently the energization of the pre-select-
ing motor is controlled by a manually-operated
selector switch at the control point and by a con-
tact device which is operated by movement of the
selector bar to determine the direction of rota-
tion of the motor in accordance with the relation

between the existing position of the selector bar -

and the desired new position thereof and to stop

the motor when the new position is reached.

Each actuating lever may be operated by the
executive motor through a disengageable actu-
ating device controlled by movement of the

selector bar, and in one convenient practical

arrangement the executive motor and a shaft
driven by the motor and carrying the driving
members of the actuating devices are themselves
carried by and movable with the selector bar. -

The Invention may be carried into practice in
various ways, but the accompanying drawings
fllustrate. some convenient. practical arrange-
ments according thereto, asapplied to the control
of - the isolating and other auxiliary switches
associated with a main’ oil-immersed circuit-
breaker or group of circuit-breakers in a high
voltage switchgear layout. In these drawings,

Figure 1 is a ‘diagrammatic perspective view
of one arrangement of interlocking mechanism
for manually-operated control gear,

Figure 2 illustrates a further interlock asso-
clated with the arrangement of Figure 1,

Figures 3-8 are detached views of parts of the
mechanism of Fgure 1,

PFigure 9 is.a perspective view of a preferred
arrangement of intérlocking mechanism  for
manually-operated control gear,

Pigure 10 illustrates diagrammadtically a modi-
fication of the arrangement of Figure 1 to permit
alternative manual and: electrical control,

Pigure 11 is a detail view of pa.rt of the arrange-
ment of Figure 10, and . -

Figure 12 1illustrates diagrammatically one
form of switchgear, for which the interlocking
mechanism is more especially intended. :

- Although" the interlocking mechanism a,ccord-
ing to the invention is applicable to other forms
of switchgear, it will be assumed for convenience
of description that the switchgear controlled is
arranged in the manner shown in Figure 12, and
a brief description of the main elements of this
switchgear will first be given.

The switchgear illustrated diagrammatlcally
in Figure 12 consists of -a three-phase unit com-
prising three main’ oll-imimersed circuit-breakers
each controlling the connections from duplicate
busbars to a feeder cable in one phase. The ap-
paratus in each phase is identical ‘with that in
the other phases, ‘but in order to show the ele-
ments more clearly, parts have been broken away
to show sections on:two. parallel planes in the
right-hand two phasés in the drawings.

" 'The apparatus in each phase comprises an oil
tank 400 for the main circuit-breaker, having
two busbar chambers 410, 420 mounted above it,
the ‘two busbars 411, 421 respectively passing
through these chambers.. Two withdrawably
mounted -conductors 412, 422 extend down. re-
spectively from the two chambers into the circuit-
breaker tank 400, where they both make connec-
tion with one of the main circuit-breaker contacts
401, the arrangement being such that when one
of the withdrawable:conductors, say 422, is in its
lower operative position, its upper end makes con-
nection through-an .isolating switch 423 in the

“the ‘withdrawn conductor.

1,085,653

chamber 420 with the main busbar 421. A simi-
lar isclating switch 413 is also provided in the
chamber 410 between the reserve busbar 411 and
the withdrawable conductor 412. Each with-
drawable conductor is mechanically intercon-
nected with its isolating switch, so.that the open-
ing of the isolating switch takes place simulta-
neously with the withdrawing of the conductor,
and an earthed contact 414 or 424 is provided
whereby the isolating switch when open earths
The three isolating
switches 413 for the reserve busbars are operated
by levers 415 interconnected by a link 416, and
the three isolating switches 423 for the main bus-
bars are similarly. operated by levers 425 inter-
connected by a link 426.

The other contact 401 of the main circuit-
breaker is also connected through a withdrawable

--conductor 432 and an isolating switch 433 in a

feeder chamber 430 to the feeder cable 431. An
earthed contact 434 is provided in the .feeder
chamber for earthing the withdrawable conductor
432 when the isolating switch is.open. - The three
isolating switches 433 for:the cables are operated
by levers 435 interconnected by a link 436. .-+ -~

An oil-immersed potential- transformer -440.1s
also provided ‘in each phase: by the side of the
main circuit-bréaker tank 400 and is-connected
to the cable contact in the feeder chamber- 430
by means-of a withdrawable fuse-441 and an 1so-
lating switch 443 provided with an. earthed con-
tact 444 for earthing the transformer whenthe
switeh is open. :This isolating switch is operated
by a lever 445, the three levers being intercon-
nected by a link 446. .
A further auxiliary: switch 450 is provided in
each feeder chamber 430 for .earthing -the cable,
this switch being operated by a lever 451. - The
three levers 451 ‘may be connected together for
simultaneous :operation, but (as will:be mentioned
later in connection with Figure 9) it is often de-
sirable to provide means for earthing one of the
phases of the cable'in advance of the other two
phases. ' The levers 451 in the two phases shown
on ‘the right-hand side-in ‘Figure 12 are-there-
fore interconnected by a link 452 but are.oper-
ated independently of the lever 451 for: the.re-
maining phase. ' The arrangement of Figure 12 is
shown more-especially in- association with. the
preferred interlocking mechanism to be described
later with reference to Figure 9-and the. various
isolating and auxiliary switches are operated by
the links 161, 171, 181; 191,221 -and 226,.-the ends
of which are shown in Figure 9. A generally
similar arrangement of -operating: links-is em-
ployed with the arrangement. of Figures 1-8, the
links 161, 171, 181, 191 (respectively for the po-
tential transformer isolators, the cable isolators;
the reserve busbar isolators and-the main busbar
isolators) being replaced by similar links 61, 71,
81, 91, whilst the two links 221,226 for the cable
earthing switches are replaced by a single link 51¢

The contacts 401, 402 of the three main circuit-
breakers are operated simultaneously by levers
403 mterconnected by a lmk 404 which is ‘con-
nected through a lever 405 ‘to a main operating
solencid housed in a casing 406. The solenoid
operating mechanism is inteérconnected (as more
fully described later with reference to Figure 9)
with the main interlocking. mechanism for the
auxiliary switches by means of the mterlooking
rods 240, 245.

The interlockmg mechamsm accordmg to the
invention will now be described. ‘
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#:Invathel arrangemernt:'of Figures:1-8. the - five
‘etua.tmg levers:i50;..60, 70,:80, 90 are. arranged

side by side-and:iare all- rotatably: mounted on
“the: same horizorital shaft 40, the levers.standing

¥ertically-in: their normal :or:“‘off" positions and

being movable: through a: right. angle ‘into their

“on positions. -'The levers-are arranged for di-
réct hand. operation ‘and-are 'connected to the
operating. mecharnism for the associated switches
through:links indicated at-51,.61, 71, 81,91, - Im-~
mediately ‘beneath and parallel to the common
shaft 40, on-which’the levers:are mounted, is a

_selector bari100 which can be:moved longitudi-

nally-intd any‘one of five: positions.. Each: actu-
ating lever has'a segmental  extension:52 or 62; or
T2 or: 82/ 0r: 92 ibeneath:the  shaft: 40: extending
into the .path:of the selector: bar 100, and the
fateriocking: of the: levers:is: effected by means of
slots:and: prajections:in the selector bar and in
the segmental extensions:of the levers:
-Fhe:movement of:the:selector:bar: 100 is con-
troﬂed by::a. préselecting handle 101 carrying a
spring-loaded catch 102 which can éngage in:any
one: of: five ‘notches ‘in..a. fixed part 103 of: the

framework: of the mechanism, this handle pref-

erably carrying -a -pointéri 104 cooperating with
sultable markings.: on ‘the :cover of the frame-
work:to indicate thie position -of the selector bar
100::and; if :desired, also the switch: operatlons
which:can:be performed.in:such: position.:

-1 The arrangement of the slots and: prOJectmns
will i now he described: with. reference: partly-ta
Figure 1 and partly to Figures.3-7; which respec-
tively: show::the. five:'actuating: levers together
with the associated parts-of the 'selector bar; the
lever in‘éach case:being shown spaced apart from
the selector -bar:in: order:ito:show the: slots.-and
prosectlons more: clearly:: For convenience, Fig-

ures: =7 are: also:marked:to.-indicate the:-five

positions.of:the selector bar. - As will be described
in‘detail, {the segmental-extension on: each lever
has a peripheral slot:at: its lowermost paint with-
iti'which the: selector bar lies when-the lever is
ih:its’off position and the extensions on three of
the:leversialso have peripheral slots within which
the selector bar lies when the levers a.re in their
on ‘positions, - :

:The first position’of the seIector bar 100; shown
inPgure 1;iis allocated to: cahle earthing. Faor
this purpose the selectar bar-has a: transverse slot
105:(see Pigure 3) which les opposite the cable

-earthing switch lever:50:when the bar is in:the

first ‘position; thus:enabling this lever ta be op-
erated ‘in:: this' position. - 'The absence of other
slots in this part.of the selector bar prevents:op-
eration of the cable earthing switeh: lever-in any
other ‘position: ‘of  the bar. . The. peripheral :slot
53'in"the extension 52.of thislever permits maqve-
ment:of the selector bar into-any of the five po-
sitions;: so-long as the lever is.in' its: off position;
but:when the lever-has.been moved to: its on po-
sition; the absence of asecond peripheral slot
prevents movemeént: of the selector ba.r away from
the first.position. :

+ The potential transformer isola’cor lever 60: (see
Figiire 4)- cannot, be ‘operated in'the first selector
bar position; but:can be:operated in any of the
other four positions; and for:this purpose the se=
lector ‘bar'is: provided: with s transverse slot 106
of :four times: the normal width: Thus whether
the lever:60 is in:its on' or-its off position, it w1lli
not prevent miovement -of the selector bar 100 be=
tween - the ‘second and fifth ‘positions, but- since
the extension 62 on the lever 60 has one periph-
eral slot 63:0nly; the selector bar cannot be moved

3

into:the first: posmon unless the; Iever 60 is in

its: off position.:. ; . T
“Artransverse:slot 107 (see l"lgure 5) izn the se-

lector bar 100 permits. ‘operation:cof: ‘the: cable

isolator lever 70:in: the second pasition only, this :

lever being locked against operation:in all other
positions.  The: ‘segmental extension 72 :of the
lever 70: has two peripheral slots 73, 74 which
are stepped:and of different:shapes;:the slot: T3

-having a’ deepened portion 75:-on one side and

the:slot 74a deepened portion 76:-on ‘the:other
side. " 'The: selector ‘bar 100 is pravided with: up-
standing: longitudinal: ribs. 108,109 to suit the
shapes:of these slots. . The. rib. 108 lies opposite
the lever 70 when: the bar is in the first: position
and is.on the front half of the bar; thus: corres
sponding: to .the: deepened: part 75. of the.: “off”
slot!73.in the lever. The rib:109: i3 three:times
the length of the rib 108 and lies: opposite: the
lever 70: in..the third, fourth and fifth. positions
of the:bar. This rib 109 is.on the back half of the
bar and correspends to the. deepened. part. 76. of
fhe “on'slot. 74:in the: lever:. -Thus in: the: sec-
ond position. of the bar 100, the lever 70. can: be
moved from:-one: position to the-other.  If. it is
moved: to.the off position;the selector bar can be
maved:to:the. first position but not: to. the third:
If however thelever70:is'moved to:its on position,
the:bar100.cannot:he: moved. ta: the: first position
but can-be moved:to:the third; fourth and Afth
positions. ‘In order‘to.economize space; the part
of ‘the.: selector bar c¢ooperating with: the lever
70 in the fifth. ‘position:is the same. as.that co-
operating: with: the:lever 60 in the :Arst position
and:the:slot. 63 in:that: lever i3 consequently
stepped:to ﬁt the long1tud1na.l rlb 109 on the se-
Jector-bar:

The segmental extensxon 82 on the reserve

" busbar ‘isolator lever:'80: (see PFigure: 6) has &

stepped: slot 83 cooperating wtih.the selector bar
100 i the off position-of the:lever and-a: plain
shallow slot 84 cooperating: with the selector bar
in:the ron position; ‘the. deepened: portion: 85. of
the dlot 83:being: arranged to: suit.the-rib: 108 on
the:selector: bar and also.another:rib 110:on:that
bar:  Here again:the:same part of the:selector har
is utilized hoth for the fifth position-for-the lever
80: and:far the first position for the lever 70. A
transverse slat: 111 is provided:in the:selector bar

which enables: the lever.80 to be-operated in.the :

third position -of the:bar.: Thus: so-long: as: the
reserve:busbhar isolator-lever 80-is-in its off po-
sition the: bar ‘100 can beifreely: moved to any po-
sition, ‘whilst when this lever-is - moved to-its on
position in:the-third position of the bar, the har
can be moved to the fourth p0s1t10n but not to
the fifth or to the:second position.- :

“The main ‘busbar isolator lever 90 (see Fism'e
7). is-similar to:the lever.80 and has a.stepped
slot 93 and:a plain shallow slot 94..: The: deepened
portion; 95 of the slot 93 c-oopera.tes with: & longi-
tudinal -rib 112 on the 'selector bar: 100, this rib
being long enough to lie opposite the lever 90.in
the first three positions. of the bar. A transverse
slot 113.in the bar is.provided to permit. aperation
of the lever 90 in the fifth position only, If the
lever 90 is moved to the on pos1t1on the selector
bar can be moved to’ the fourth but not’ to ‘the
third posxtlon, the bar being freely movable to any
position if the lever 90 is in the off posxtion S

Thus in the first posmon ‘of the selector bar
100 ‘the. cable earthmg switeh:'lever 50- may’ be
operated but-the other four:levers are locked- off,
In the second position the. potential transformer
isolator lever 60 and the .cable’isolator lever 70
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can both-be operated but the other three levers
are locked off. ' In the third position the potential
transformer isolator lever 60 and the reserve bus-
barisolatorlever 80 can be operated, the cable iso-
lator “lever 70. is locked on and the other two
levers 50, 90 are locked off. In the fifth position
the potential -transformer isolator lever 60. and
the main bushar isolator lever 90 can be oper-
ated, the cable isolator lever 70 is locked on and
the other two levers 50, 80 are locked off. In the
fourth position the potential transformer isolator
lever 60 can be  operated, the cable earthing
switch lever 50 is locked off and the cable isolator
lever 70 is locked on, whilst the two busbar . iso-
lator levers 80; 90 may be both locked off or either
one locked on:and’ the other locked off. It is
however. impossible for both. busbar . isolators to
be closed at the same time. This fourth position
1s: utilized for ’operation of the main circuit-
breakers and a further interlock is also provided
in’ association with the: actuating lever for the
main circuit-breakers. L

".This further interlock may take various forms,
but- must be such as to prevent: closing of the

" main circuit-breakers unless the selector ‘bar is

in the first or in the fourth position, and to pre-
vent movement of the selector bar from such po-
sition so long as the circuit-breakers are closed.
In the arrangement shown:in Pigure 1 and also
in Pigure 8, the selector bar 100-has two trans-
verse ‘slots' 114 and 115, which in the first and
fourth positions respectively of the. selector bar
permit’ movement of & further hand lever 120.
This lever 120 has an operating link 121 and a seg-
mental extension 122 provided with a single pe-
ripheral slot 123, the lever thus being identical in
construction with the cable earthing switch:lever
50.° The slots 114, 115 permit the lever 120 to"be
moved to the on positioniin:the first and fourth
selector:bar positions, but the lever is locked in
the off position in'the other selector bar positions,
whilst ‘the -seléctor bar is locked against move-
merit so long as the lever 120.is in:the on posi-
tion, This lever 120 ‘may directly control the
closing and tripping of the main circuit-breakers
through the-link:121 or may be inter-connected
mechanically or electrically with a separate cir-
cuit-breaker operating device. Thus for instance
in the case of circuit-breakers closed by means of
a solenoid or motor; the lever 120 may operate an
auxiliary contact in the energizing circuit there-
of or may actuate a tripping device associated
therewith. An alternative form of interlock for
the main circuit-breakers will be described later
with referenice to the preferred arrangement of
Pigure 9. . o :

The movements of the selector bar 100 are also
utilized ‘(as ‘shown 'in Figure 2) ‘to provide an
interlock with the lowering mechanism for the
main circuit-breaker and potential transformer
oil tanks. For-this purpose the “selector bar 100
is mechanically coupled through a lever and link
mechanism 131 to an interlocking bar 130, which
passes across the top-plates 132 of the circuit-
breaker and transformer tanks 133 in the three
phases, ‘the arrangement being such ‘that the
interlocking bar 130, and therefore also the se-
lector bar 100, is locked against movement when
any one of the tanks 133 is lowered. A similar
interlock .is also employed in the preferred -ar-
rangement illustrated in Figure 9, wherein details
of the mechanism .connecting. a tank and the
interlocking bar 130 are shown.  Thus the top-
plate 132 of the tank 133 contains.a robust plung-

1,085,653

er 134 pressed downwardly by a spring 135 against
the flange of the tank. The plunger 134 passes
through a longitudinal slot 136 in the interlocking
bar 130 and carries a crossbar 137 which lies in
a transverse slot 138 in the bar 130 when the tank
is lowered. Thus when the tank 133.is in its
normal raised position the crossbar 137 lies clear
of the slot 138 and leaves the interlocking bar 130
and the selector bar 100 free to move, the bars
being locked against movement when the tank is
lowered. - : o : o
. In.order to prevent lowering of any tank ex-
cept when the selector bar 100 is in the first posi-
tion, the selector bar carries a plate 140 which
covers the fixed socket member 141 of a plug and
socket connection in the energizing circuit for
the electrically operated crane or other tank low-
ering mechanism, the plate 140 having & hole 142
so arranged that the socket 141 is exposed to
vermit insertion of the plug 143 when the selector
bar 100 is in the first position. Thus it is impos-
sible to energize the crane for lowering a tank
unless the selector bar 100 is in its first position,
with: all the actuating levers except the cable
earthing switch lever 50 locked off, and moreover
the selector bar cannot be moved from this posi-
tion unless all tanks which have been lowered
have been lifted again into their. normal opera-
tive positions. As has been mentioned the main
circuit-breakers can be operated in this position,
and “this facilitates inspection of the  circuit-
breaker contacts in-movement with the tank
lowered, if desired.

It will be appreciated that the particular ar-
rangement of interengaging slots and projections
may be modified in a variety of ways.  Thus for
instance it may in-some instances be more con-
venient to mount the selector bar at some dis-
tance from the actuating levers, and to provide
longitudinally movable links connected to ‘the
levers for interlocking purposes. It will readily
be seen that an interlocking system performing
the same functions as that above described can
be obtained by providing a projection on each link
which cooperates with suitably arranged trans-
verse and longitudinal slots in the selector bar.

In the foregoing arrangement each lever has
been described ‘as effecting simultaneous opera-
tion of the corresponding switches in the three
phases. It is often desirable however to operate
the cable earthing switch in one phase in advance
of those in the other two phases in order to minh-
imize disturbance if thée cable should happen to
be alive. -Provision is made for this in the pre-
ferred arrangement shown in Figure 9, which will
now be described. )

. In this arrangement five hand levers 150, 180,
170, 180, 190 are provided, which are generally
similar to the levers 50, 60, 70, 80, 90 of the ar-
rangement of Figures 1-8. The cable earthing
switch lever 150 is in this instance fixed on a
shaft 155, on which the other four levers are
freely ‘mounted. The: interlocking between the
levers is effected by a selector bar 200 mounted
beneath the shaft 155, this bar being movable
longitudinally into any one of five positions under
the control of a pre-selecting handle 201 pivoted
at 202, a spring-loaded catch (not shown) gen-
erally similar to the catch 102 shown in Figure 1,
being provided to locate the selector bar properly
in its various positions. The handle 202 carries
a plate 203 having a hole 204 through which a
plug 205 can be inserted into a socket 206 when
the bar 200 is in its first position but which
prevents insertion of the plug in the socket in any
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dther selector: bar: position:the -plug and socket
controlling -the | energizing:circuit for energizing.

the reising and lowering device :for:the. circuit-
breaker and potential transformer tanks.
»The ‘potential ‘transformer.isolator lever 160

hss ‘an operating link:161"and-a:segmental exten-.

sion: 162 with ;asingle. peripheral:slot- 163. " - This

lever cooperates :with :a transverse slof:207 in-the’

gelector:bar 200, .the:slot 207 being of.such a
length as to:permit:operation of ithe lever in:the
third, fourth ' and.fifth ;positions but not.in the
first and:second positions of the selector bar:

. ./Thecable isolatorlever 170 has:an:operating link.
1%71:amd ‘2 segmental extension ;172 with two pe-:
ripheral.slots:173,::174,  the slot 173 cooperating

with the selector bar: in:the off.-position of the
lever, whilst the:slot 174; which is-shallower than
the: slot :173,:cooperates: with: the selector .bar in
the:on-position :of . theilever. -Cooperating with
thelever170,:the selector har hasa stepped trans-
verseislot ~with deep-portions: 208, 209. opposite
the: lever in: the third-and-fifth positions: and a
shallow central -portion:210-opposite the lever:.in

the fourth position.: Thus:the lever 170 is locked.
= off:in: the. first .and second.positions of -the bar

and can be operated in-the:third -or:in the fifth

position:-but. not: in . the. fourth position.  The:

shallow -slot 174 in the- lever:is -deep. enough' to
allow the.bar t0'be moved into.the fourth position
when the lever.is: in its:on-position but prevents
movement of the:bar into. the :second and first
positions unless:ithe lever: is-in-the off -position.
The lever;;170, also:carriesan-arm-175 extending

_across the-path ofthe two busbar -isolator levers -
5 180,190, so that neither busbar lever can be moved

“te.its-on.position unless.the cable-isolator lever

1'10 ‘has.been moved: to its:on. pesition and the

 cableisolator; lever .can -only be moved to its off

40 ¢

posmon if both busbar levers are in: thelr off
positions;: :

...The.: two busba.r levers 180 190 are sumlar to
one another, ea.ch havmg E-Y el opera.tmg link 181:0r

191 -and a: segmental extension 182 or 192 with:a:

deep penpheral slot. 183 or 193 and.a -shallow

: peripheral slot.. 184 or. 194 respectlvely operative
'The.,

in the off, and the on positions of the lever.
se]ector bar 200 has a.deep slot 211 and a shallow

] slot 12 respectwely opposite the reserve bushar

lever, 180, in the third and. fourth positions of the,
G bar and. also a. shallow slot.213 and .a.deep slot.

»‘214 respeetwely opposme the main busbar lever

601

707

75" vange.of the.other: byj_the‘gxme interval required to-

180 in-the fourth.and. ﬁfth ositions.of the bar.
“Thus the. four; levers 160,.170,,180, 190 -are all
logked off. in: the ﬁrst two posmons «of the selector
p n the third.position the levers 160, 170,

-]l be operated and the lever 190 is locked
off, In the.fifth position the levers 160, 170, 190

can, e operated and the lever 180 is- locked off. - In.

the rmuri;h posmon the lever :160-can- be operated

but {the other three levers are: locked in any one:of

thme arrangements namely leth the:three levers

o'ﬁ,m: with: the levers 1%0,.180. on . and the. lever‘
i . such ‘manner as to. be moved up ‘and’ down in

t1—8) for the operatmn of the cable.

Figm
isola.tor ever, and thxs enables both the. first-and

the second posmons to.be. used for.cahle earthmg,‘

the second posmon bemg utlhzed for .earthing one
phase and the first position. for -earthing the other
two;phases;:so that the:one phase.is.earthed in ad-

s
move the selector bar from the second position to

the first. . Tt is preferable to employ a single con-
trol lever 150 for.effecting .earthing in the proper

:.. sequenceiof.the three phases, and in the arrange-

ment -ilustrated this lever is. movable from the
off position .info'a mid-position.in the second
selector bar position and from- the mid-position
into the-full on position:in the first selector bar
position. . For this purpose the segmental exten-
sion 151" of the lever 150 has4 deep slot 152 which
cooperates: with the 'selector bar. 200 .in the off
position and 'a :shallow slot 153 ‘cooperating with
the bar in-the mid-position. ‘The.selector bar has
a-deep:slot 215 cpposite the lever in the first posi-
tion -and .a shallow slot 216 opposite the lever in
the :second position. .. A lateral projection 154 is
also provided .on:the lever between the slots 152,
153, which abuts against the-side of :the selector
bar but can pass through the:slot 215 in the ‘bar
when the -baris:in the second position. : :

Thus, assuming that the lever 150 ‘is in its off

position, the :projection 154 -holds it locked in the
off position unless the selector bar 200 is moved to
the second position. ‘When the bar is'in ‘the sec-
ond position:the lever.can be moved to its mid-po-
sition the depthof the slot:216 allowing this move-
ment &and . preventing further movement.  The
selector'bar can now be moved-to the first position,

the projection 1564 now lying on the:other side of

the bar, and ‘when the first position is reached the
lever.can be moved to its full on position, m which
it is'shown in Figure 9.

~Thelever 150 does not itself directly operate the
cable earthing switches, ‘the: operation of .‘the
switch in. one phase being effected through a link
221 by s bracket 220 pivoted :at-222;:this- bracket
carrying ‘a pin 223 with which’ a ‘cam 156 on the
shaft 155 engages. - The operation of the switches
in' the . other<iwo phases is similarly- eflected
through 4 link 226 by a bracket 225 p1voted at
227 and’ carrymg a pin 228 with which a‘cam 157
on the :shaft 155 engages. ‘Thetwo:cams 156, 157

are:so-shaped that movement of the lever 150 from:

the ‘off position ‘to the nud—posltmn operates-the
bracket 220 and causes one phase to be-earthed,
whilst subsequent ‘movement of ‘the lever 150 ‘to

the full on pesition operates the bracket 225 and’

thus -earths' the -other two phases, It will be
noticed that'in'this arrangement the second selec-
tor bar position is'wholly reserved forsingle-phase
cable-earthing, and ‘that the-other operations as-
sociated with thefirst selector bar position in the
arrangement-of Figures 1-8 are- stnl reserved for
that position.

The" operatlon of the mam circmt-breakers
may ‘be effected in a manner analogous ‘to that
employed ‘in the ‘arrangement of Figures 1-8, or
alternatively, as shown in Wigure 9, by means of
a longitudinally movable ‘locking ‘bar’ 230 held
between two notched vertical rods 240, 245 The
notched rod 245 'is connected -through a lever
mechamsm 246 to the preselecting handle 201 in

accordance with ‘the longitudinal movements- of
the selector bar 200, and has two notches 247

and 248 which lie opposite one end ‘of ‘the lock-
" ing-bar 230 when the selector -bar-is in -itsfirst

and fourth -positions respectively. - The -other
notched rod 240 has'a single notch 241 and 'is
connected to a shaft 242 forming part-of -the.cir-
cuit-breaker closing mechanism, the ‘arrange-
ment being such that the notch 241 lies opposite
the end of the locking bar 230.when the circuit-
breakers: are open. ‘The length of the :locking
bar 230 is: such that:each notched rod is locked
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by the engagement of the bar .ina notech, unless:

there is a notch:-opposite. the. other end of ‘the
locking bar.. The ends of the locking bar 230 may.
be so shaped that: the bar is moved longitudinally
by vertical movement of either notched rod 240,
245 provided that: the other notched member is
in:a position to allow such movement, or alter-
natively means may be provided for moving the

locking har by hand.’ In the example illustrated.

the locking bar 230 is normally biassed towards
the notched rod 245 by a weight 231 carried by
a:lever 232-on.one end:of which is a shaped slot
233. Engaging in this slot'is a pin 234 on a trip-
ping lever 235. pivoted at 236, this lever carry-
ing :a roller 237 cooperating with a part (not
shown) .of - the, . circuit-breaker- closing mecha-
nism, such for.example as a toggle device, the
arrangement being such that when the tripping
lever 235 is raised the circuit-breakers are tripped
and it is impossible to:close the circuit-breakers
without first - lowering the tripping lever. .

.'Thus. when the selector bar 200 is in the first
position; as shown, -the weight 231 holds the
locking bar 230 in engagement with the notch
247 in the rod 245 and thus leaves the other
notched rod 240 free to.be moved. The circuit-

breakers can now be closed by -operation of the:

closing mechanism and this will cause the rod 240

to. move vertically. This vertical movement of
. the rod 240 will Jock the bar-230 in engagement

in the notch 247 and will thus prevent movement

of the selector bar 200 away from the first posi-:

tion, so long as the circuit-breakers are closed.
Tripplng of the. circuit-breakers will cause the
rod 240. to be brought back to the position shown

on the dra.wings with the notch 241 opposite :the .

end of the locking bar 230, This releases the se-
lector bar 200.and movement of the bar into the
second position will cause the notched rod 245 to
move down and thereby to move the locking bar

230 into engagement in the notch 241, thus lock-.

ing the rod 240 against movement. At the same
time the movement of the locking: bar 230 will
raise the weight 231 and swing the slot 233_ over,

thus raising the pin. 234 and. the tripping lever

235  and preventing .operation-of the circuit-
breaker closing mechanism, .. 'The circuit-break-

ers will thus be locked open until the selector.

bar 200 is moved either into the fourth positlon
or back again to the first position when the
weight 231 will move the locking bar 230 to release
the rod 240 -and will at the same time allow the
trlpping lever 235. to fall to permit closing of the
circuit-breakers.

. The arrangements above described provxde only

for. direct . manual operation .of  the - a.ctuatmg
levers. It is often desirable however to arrange
the mechanism so that 1t can be operated either
by hand in the manner described or électrically,
for. exa,mple with remote control. . Figures 10 and
11 show diagrammatlcally one convement form of
the additional equipment necessary to modify the

arrangement .of Figures 1-8 to permit such al-’

ternative manua.l or electncal control.

_In the arrangement of Figures lo‘and._il, are-.

versible electric motor 250 is provided for moving

the selector bar 100 for preselecting purposes, and-

a second reversible electric motor 280 is provided
for executive purposes; namely for the operation
of the actuating levers. :

. The preselecting ‘motor 250 dnves ‘8 ra,ck 251,

on the selector bar 100 through a slipping clutch

252 -and worm reduction gearing 253.; The ener-’

gizing circuit of the motor 250 is controlled partly

» by a contact: device operated by the selector bar.

1,085,653

100 and ‘partly by & selector switch at ttie controt
point..

be moved into contact with any-one of five ter-
minals connected to five pilot wires 261-265, and
a key: 266 for connecting the contact arm 260 to
one pole 267 of a source of current, the other pole

268°of which is connected to the motor 250. The.
other ends of the five pilot wires are .connected.
respectively to five fixed brushes 271-275 which

can selectively engage two contact plates 276, 277
mounted on an insulating base 278 carried by
the selector bar 100, the two contact plates 276,

277 being so connected to the motor 250 that the'
direction of rotation of the motor depends on:

which of the contact plates is in circuit. The ar-
rangement of the contact plates 276, 277 is such

that when the selector bar 100 is in the first posi-:

tion, the first brush 271 is insulated and the other
four :brushes 272-275 engage with the plate 276
for driving the motor 250 in the forward direc-
tion to move the selector bar 100 towards the fifth
position; when the selector bar is in the second
position, the second brush 272 is insulated and the
third, fourth and fifth brushes 273, 274, 275 en-

gage with the forward drive plate 276, whilst the

first brush 271 engages with the reverse drive
plate 277; in the third position the third brush
273 is insulated, the fourth and fifth engage with
the forward drive plate 276 and the first and sec-
ond with the reverse drive plate 277; and so on
for the other’ selector bar positions. Thus, for
example, if the selector bar 100 is in the second
position and the selector arm 260 at the control
point is moved to the fifth position and the key
266 is operated, the motor 250 will be energized

to‘drive the selector bar 100 in the forward direc--

tion until the circuit is broken by the disengage-
ment of the fifth brush 275 when the fifth posi-

tion is reached, assuming of course that the actu-'

atlng levers-are in a condition to permit move-
ment of the selector bar from the second to the
fifth position. If, however, the selector bar- 100
is locked, the clutch 252 in the motor drive will
slip. This clutch 252 may be arranged, if destred,
to break the motot circuit as soon as it is caused
to slip:- It will usually be desirable to provide an

indicating device at the control point to indicate
. the ‘position occupied by the selector bar 100 so

that the operator may be informed whether the
selected movement has been effected or whether

. the clutch 252 has slipped owing to the locking of -

the selector bar by the actuating levers.:

The executive motor 280 is carried by the se-
lector bar 100 so as to be movable therewith.:

This motor 280 is connected through gearing 281
to the driving members of a main dog clutch 282
and an auxiliary dog clutch 283, which are op-
erated together against the action of a spring
284 by a solenoid 285 so that the two clutches
cannot be simultaneously in engagement. The
driven membeér of the main clutch 282, which
is normally engaged, is connected through gear-

ing 286 to a shaft 287 running parallel to the se-:

lector bar 100. This shaft 287 drives actuating

devices for the four actuating levers 50, 70, 80,

90 controlling the cable earthing switch, the cable

isolator and the two busbar isolators. A similar:

actuating device for the potential transformer
isolator lever 60 is driven by a second shaft 288
connected through gearing 289 to the driven
member of the auxiliary dog clutch 283.  Two ac-
tuating devices are provided for the circuit-break-

er lever 120 one driven by the shaft 287 and the

-In a simple arrangement the selector:
switch consists of a selector arm 260, which .can.

10

15:

20

25

30

35

40

45

50..

55

70

other by the shaft 288, these devices being respee- 10



1,085,853
- ttwely -operative in the fourth-and in the first

position of ‘the selector bar 100. - The seven’ ac-
tuating devices, together with their driving con~
nections ‘from ‘the executive motor 280, are all

carried by the selector bar 100:so-asto move there-:

with. The mechanical arrangement of each ac-
tuating device -and ‘the manner in which it co-

© operates with the ‘actuating lever or with & link
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connected theéreto may vary, but must be siich:
that the ‘device makes connection with the link

only in those positions 'of the' selector bar 100 in

which the actuating lever should be' ¢perated.’
The actuating ‘devices are: all similar to one an-
other and one convenient nrrangement is shown:
I Flgure 11 for the ‘device associated with the
lever'$0. 'In this arrangement the device consists
of two ‘erank arms 290 oppositély mounted on
the shaft 287 and edch éarrying a pin 291, which
can ‘engage in the slot formed between two arms
252'pivoted:at 293 to & bracket 294 which is itself
pivoted-at 295; 'The two arms 292 are held apart
by a spring-296 and-are movable between stops 297

on-‘the ‘bracket ‘204, -"The bracket 204 is ¢on-

nected by s Tink 298 ‘to ‘the ‘actuating lever 50.
The arrangement is'such that (if the selector bar
is"¥n ‘the ‘appropriate’ position) -rotation of:the
shaft 287 in one direction (say, the clockwisé ‘di~-

,rection in'Pigure 11) will-cause one of' the pins
291 to" ‘engage between the arms 292 and to move -
the lower-arm- into ‘engagement ‘with the lower-

gtop 297 and will then rock-the bracket 294 about:
its ‘bivot 205, thus moving the actuating -lever
frem -its off position to itsion position. ' If- the
shaft 287 continues to'rotate in the same direc-

 tion -after operation ‘of the actiating- lever, the

pins: 91 will-engage with the outside of the upper
arm 292 ‘and ‘will-slip past this' arm after com-
pressmg the spring -296. : Rotation of the shaft
287 in the opposite direction’ will in -5 similar
manner ‘cause the actuating léver to be moved
from- the on “position to+the' off position. The

various actuating devices‘are so positioried on the

shafts 287, 288 that their: pins 291 ‘will comeé op~
poslte ‘to the correspondmg arms 292 when the
selector bar is 'moved-toa position in which the
associated attuating lever can be operated. - The
pins '291- ‘onthe actuating device for the potén-
tial ‘transformer -isolator lever 60 are made of
sufficient length to engage’ with the ‘associated

. grms 292 in ‘the second, third, fourth and ﬁfth—

pOSttions ‘of the selector bar
“The energizmg circuit ‘0f the executive motor

280 ‘from ‘the ‘busbars 267; 268 is taken through:
pilot wires 300,301, 302:to ‘the control ‘point, where’
it 'is ‘controlled by four push—button control
switches 310, ‘815, '320; 325, T'wo-of ‘the ‘pushes’

310, 315 respectively coritrol ‘the"closing and -the
opening 'of the -potential ‘transformer isolator
(and also, in the fAirst selector bar position, of the
main -circuit-breaker), whilst-the other two 320,

325 similarly- control the remaining auxiliary
switches (and also, in the fourth selector bar ‘po-
sttion; the main circuit-bresker):

ecutive motor 280 to-cause the sppropriate shaft
288or 287 to'rotate in:the closing direction, whilst
depression. of either opening push 315 or 325:simi-
larly - energizes-through: ‘contacts 316 or :326 the
executive motor ‘to rotate the appropriate shaft

in the opening direction:: The ‘two pushes 310, 315 -

are each -provided ‘with additional -contacts 312,
31T contronmg an energizing circuit “from ‘bus-~

biirs 330, 331 over ‘pilot 'wires 332, 333 for the sole’

notd 285 controlling” the dog clutches 282, 283, in

Depression of:
etther ‘closing piish ‘310 or-320 ‘completes :at con-'
tacts 311:0r 321 an energizing circuit for the ex~:

i &

order ‘to-travisfer the executive motor drive from:
the shaft 287 'to the shatt 288 when these pushes:
are ‘operated. - As diagrammatically indicated at:
3322'the twoclosing’ pushes 310,'320 are mechani«-
cally interconnected to prevent:them from being. &
depressed simultaneously and & stmilar intercons.
nection 327 is. provided fbr the tw:; opemng
pushes 315,7325.: .

In order to. prevent the crank arms 290 ot
the actuating devicesifrom fouling the arms 292 10
during: movement of the selector bar, it is de-.
sirable.to provide means for preventing moves:
ment of the selector bar unless the erank’ arms:
280 on the shafts. 287,288 are in or:near the ver-:
tical position. For this purpose rotary auxiliary. 15
switches. 340, 341 are . provided: respectively -on
the shafts 287, 288, which are. connected in se-
ries 'with' one ‘another:in the energizing .circuit
of .the -preselecting :motor250 and’ act.to:hold:
that circult open unless the corresponding :crank 20
arms 290 are in their vertical ipositions:or are:
within & ':small ‘anglé (Indicated by the :datted
lines 342 in Figure -11) :of .the vertical. Further.
rotary auxiliary switches 345 -and: 346 are pro-
vided ‘respéctively on the shafts-287 and. 288, 25
which control weircuits to: indicating lamps 347
and 348:at the control station, whereby the:op-.
erator at the control station will be informed as;
to whether: or not the arms 290 on-the two:shafts-
are. approximately. in‘ their . vertical. positions.-30
Thus-after depression-of one of the control pushes;
the appropriate :indicating lamp 347 -or 348 will:
go.out and will light -again after -the: shaft has.
performed . its: operating :movement, . when ;the
operator: ‘will release the push -and bring -the: 35
shiaft to rest in the-correct position, leavmg the
indicating lamp. alight.. . .’

The following. -example will: make clear the
operation of the system. If the-selector- ba.r 100
is in-:the :first-position  with: the .cable earthing.
switch and the:main circuit-bresker ¢closed, and:
it is desired to close the potential {ransformer
isolator, the cable isolator, the main-busbar.isola-
tor.and the main circuit-breaker, the first op-.
eration is‘to.depress -the opening push 315. .This;
energizes-the solenoid 285 to: disengage. the main.
dog : clutch 282, and . engage the auxiliary .dog
clutch 283 'and also energizes the -executive mo-:
tor - 280 in: the opening direction, 'so -that the

shaft 288 -drives the two actuating devices.there-, 50

" on and operates ‘the main “circuit-breaker lever:

120 ‘to ‘open the main circuit-breaker, the :other
actuating -device rotating idly.. The operator now.-
releases the ‘opening ‘push 815 and depresses:the .
other openirig push 325, so that the :shaft- 287
is "driven "in the opening -direction: to operate
the ' cable earthing switch lever 50. into the off
position, the solenoid 285 being: deenergized. ' The
operator now moves: the selector arm. 260 to the
second -position and idepresses the key 266, thus.
operating the preselecting motor 250. to: drive:
the selector bar 100 to the second position:: The
next -operation is the depression of /the closing:
push 320, which causes the executive motor 280.
to drive the.shaft 287 in the closing direction.

Since ‘the' selector ‘bar 100 is now in the second:
posmon the actuating device for the cable isola- .
tor lever 170 is-operative and this isolator is con-:
sequently closed. 'The selector arm. '260:is now.-
moved to the fifth position and:on depression. 70"
of the key ‘266, the preselecting. -motor-250 ‘is:
again energized to- drive the selector bar ‘100, the:
movement in ‘this case not: bemg stopped un-.
til the fifth position is- reached. Depression of
the ‘closing ‘push 320 now- causes ‘the exedutive:
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“ disposed parallel to the shaft, preselecting means.
for: moving- the  selector - bar longitudinally into:
any -of “a number- of - positions, and cooperating.
slots and projections on the selector bar and the.
actuating levers which act-to prevent -operation.
of ‘any of the levers unless the selector bar is in.
8 position appropriate to such operation and to
prevent movement of ‘the selector bar to any po<
sition unless the actuating levers: are in- posi-.

motor 280  to :drive the. shaft 287 to. close the
main busbar isolator, and subsequent depression

of the other closing push 325 causes the execu-:

tive .motor .to drive the .shaft-288.to close the
potential transformer isolator. The selector arm

260 is. now: moved to the: fourth position and.
the key 266 operated to bring the selector bar.

into the fourth position, and the final opera-
tion’is to depress the -closing push 320 to cause

the executive motor: to- drive -the shaft 287 to:

close - the main circuit-breaker. . Other opera-
tions -can be effected as may -be required by
suitable operation of the control switches. In-

dicating lamps: (not-shown) are provided at the.

control . point with: suitable operating . circuits
to. give the-operator ‘an indication of the condi-

tion of the controlled switches. : .

It will ‘be appreciated that the above arrange-
ments have. been described by way of example
only and may: be modified in various ways with-
in.the scope of the invention. N c

" What we claim . as our inventionf and desire

to secure by Letters Patent is:— - :

1. In- electric switchgear the combination: of-

a ‘group - of . switches associated with:one: an-
other; ~independently. operable -actuating levers
respectively ‘controlling. the switches each lever

having an operative and an inoperative position;.

a selector: bar longitudinally movable: into any of

. a number of positions, and cooperating slots and

projections on the selector bar and the actuating
levers for permitting in each position. of the.bar

only such lever ‘actuation as'will not cause con-:
flicting ‘switching conditions to be set up and for:
. preventing movement of the selector bar to any
position unless: the gctuating levers are in posi-'

tions appropriate to such movement, the arrange-
ment being such that at least:one of the changes

of position of the selector -bar' can be effected.

while one of the actuating levers:is in its opera-

tive: position and: another.‘act‘ug.tin'g levsr in its st Up and for preventing movement of the se-.

* lector bar to any position unless the actuating le-
vers are in positions appropriate to such move-.
ment, the arrangement being such that in at, least,
one of its positions the selector bar can only be’

inoperative position.- = -~ oo

-2, In’electric switchgear the’ combination of .a
group of switches associated with one another, ac-
tuating - levers: - respectively -controlling. the
switches each ‘lever having an operative and an
inoperative position, a common shaft on which

the ‘actuating levers are pivoted so as to be oper-

able indepetidently of ‘'one another, a selector bar

tiohs appropriate to-such movement, the arrange-~

- ment being such that at least one of the changes

of ' position of the selector bar can be effected
while one of the actuating levers is in its opera-
tive. position ‘and another actuating lever in its
inoperative position. . .
¢8..In electric: switchgear
group of switches associated with one another, in-

dependently operable actuating levers. respective-.

1y controlling the switches each lever having an
operative and an’ inoperative ‘position, a selector
bar longitudinally movable:into. any of-a num-
ber of positions, and cooperating slots and pro-
jections on the selector bar and the actuating le-

vers whereby an:actuating lever cannot be op-.

erated -unless: the selector bar has first .been
moved. into. a; position appropriate to such opera-

thé éombinatioxi of a
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tion: and the selecfor bar -cantiof -be  moved-into
the. selected - position unless the actuating. levers
are in positions..appropriate to such' movement,
the arrangement being such that in at least one
of the positions of the selector bar at least two
of the actuating levers can be operated. :

-4, In electric-switchgear, the combination with
a main circuit-breaker and auxiliary switches as-
sociated: therewith, of. interlocking mechanism
for the auxiliary switches comprising actuating
levers for the auxiliary switches, a.common shaft
on which the actuating levers are pivoted, a se-
lector bar disposed parallel to the shaft, prese-
lecting means for moving the selector bar longi-
tudinally, cooperating slots and projections on
the selector bar and the actuating levers which
act to prevent operation of any of the levers un-
less the selector bar is in a position appropriate
to such.operation and to prevent movement. of

the selector bar unless the actuating levers are in:

a position appropriate to such movement, and
means whereby the selector bar prevents closing

of .the main circuit-breaker unless the auxiliary

switches ‘are in a condition appropriate to such
closing: and the selector bar remains  locked
against movement so. long as the circuit-breaker
is closed.: ., R L

5. In-electric switchgear the combination of &
group of switches associated with one . another,
actuating levers respectively controlling. the
switches each lever having an operative and an
inoperative position, a common shaft on which
the actuating. levers are pivoted:so as. to be op-
erable independently. .of one another, a selector
bar- disposed parallel to the shaft, preselecting
means for moving the. selector bar longitudinally

into any of a number of positions, and cooperat-

ing slots and projections on the selector bar and
the: actuating levers for permitting in each posi-
tion of the bar only such. lever actuation as will
not cause conflicting switching conditions to be

moved.to ‘a certain other position when one of

the actuating levers is in its operative position, -

6. In electric switchgear, the combination with

a main circuit-breaker and auxiliary switches
associated therewith, of .interlocking mechanism.

for the auxiliary switches comprising actuating
levers for the auxiliary switches, a common shaft,

on which the actuating. levers are pivoted, a&.

selector bar disposed parallel to the.shaft, pre-
selecting. means for moving the selector bar lon-
gitudinally in any of a number of positions, means

whereby the selector bar-acts to permit or pre-.

vent the actuation of the actuating levers in -ac-
cordance with its position, two members respec-
tively connected to the preselecting means and
to the main. circuit-breaker closing mechanism,

and: a:locking bar cooperating with such mem-

bers and acting to lock -one or- other ~of the
members against movement in accordance with
the position-of the other member, the arrange-
ment being such that the main circuit-breaker

cannot be closed unless the auxiliary switches are
in a condition appropriate-to such closing and.

the selector bar.is locked.against. movement so
long as the main circuit-breaker is closed.

7. In. electric switchgear the combination of
a group of switches associated with one another,.

actuating levers respectively controlling the op-
eration of the switches, a selector bar longitudi-
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nally movable into:any.of a.number:of positions,
means. whereby -the- selector -bar.acts .to. permit
or prevent .actuation of the actuating. levers in
accordance with its position, oil-immersed elec-
trical apparatus associated. ‘with the controlled
switches, ‘a removable oil tank .containing such
apparatus, and means Whereby the selector bar
prevents removal of, the tank. unless the switches
are-in .a. condltlon to 1solate the apparatus in
the tank. e

~.8..In electric swrtchgear the combmatlon of
a group-of switches -associated .with one another,
ax:tuatmg levers. respectlvely controlling. the op-
eration of the swrtches, a.selector bar. longitudi-
na.lly movable into any of a number of positions,
means: whereby the - selector bar acts to permit
or: prevent actuation. of -the actuatmg levers in
accorda.nce with -its posrt1on oil-immersed. elec-
trical apparatus associated with the controlled
switches, .a removable oil tank containing such
appa,ratus and :means whereby the removal. of
the tank. prevents movement of the selector bar.

9 In electric. sw1tchgear the.combination with
a mam circuit-breaker and atixiliary switches as-
sociated ‘therewith,..of mterlockmg mechanism

'compnsmg actuating..levers for. the auxiliary

sthches, a. common shaft .on which the actuat-
mg levers -are. p1voted a. selector bar dlsposed
para.llel to. the shaft, preselecting imeans for-mov-
ing the.. selector bar’ longltudmally, cooperating
slotsrand prOJectrons on the selector bar and the
actuatmg levers whereby an-actuating lever can-
not be: operated .unless the selector bar has first
been moved into :a position appropridte to stch

. operatron and the selector bar cannot be moved

into _the -selected. position . unless ‘the auxiliary
switches are 1n ‘a,condition. appropriate to such

: movement a. removable oil. tank. containing the

10
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main..circuit-breaker, and ‘means whereby’ the
selector bar prevents. removal of the tank unless
the. auxiliary. -switches are in. a condition to iso-
late: the main circuit-bredker.

10 In electnc switchgear the combination with

,a group .of switches associated with one another,
. actua.tmg levers. .controlling the opération of the

switches, .a séléctor. ‘Par. longitudinally ‘movable
into any,. of a number, of posrtrons cooperating
slots and., prOJectlons on‘the selector bar and the
actuatmg Vers: whereby ‘an actuating lever can=

.-not be operated unless the" selector bar has- first

been moved ‘into a- posrtron approprlate ‘1o such
opera;tlon and ‘the selector bar cannot be moved
into the “selected posztron ‘unless the actudting
levers are in pos1t10ns approprlate to such move-
ment; - oil<immersed apparatus ‘associated with
the ‘controlled “switches; a removable oil tank
contaimng ‘such apparatus means whereby the
sélector ‘bar’ prevents removal of the tank unless
the‘auxiliary sswitches:are.in 'a: condition ‘to iso-
Iate the apparatusin:the tank; and means where-
by::the :selector  bar is ‘held agalnst ‘movement
solong-as the tank is removed.:

-1%:. Inzelectric -switchgear :the combination -of
a group of switches associated with one another,

. actimting 1evers respectively controlling the op-

eration’iof the switches, a selector bar longitudi-
nally movable into any of a number of positions,
means whereby the selector bar acts to permit or
prevent the actuation of the actuating levers in
accordance. with its position, an oil-immersed
electrical apparatus associated with the con-
trolled switches, a removable oil tank contain-
ing such apparatus, a slotted interlocking bar
connected to the selector bar, a spring-pressed
plunger, and means whereby on removal of the

-9

tank the plunger engages in.the slot in the inter-
locking bar and thereby prevents movemernt of
the interlocking bar and the selector bar.

12. The combination with the features set forth
in claim 11 of means whereby the selector bar

prevents removal of the tank unless the switches

are in a condition to isolate the apparatus in the
tank.

13. The combindtion with the features set forth
in claim 1 of an oil-immersed electrical appara-
tus associated with the controlled switches, a re~
movable oil tank containing such apparatus, an
electric coupling device controlling the.removal
of the tank, and means whereby the selector bar
prevents closing of - the coupling unless the
switches are in a condition to isolate the appara-
tus in the tank.

14. In electric switchgear, the combination with
3 group. of switches associated with one another,
of interlocking mechanism for the switches com-~
prising actuating levers for the switches each
movable from onhe operative position to another
for the operation of the associated switch, a ¢om-
mon shaft on which the actuating levers are piv-
oted, a longitudinally movable selector bar dis-
posed parallel to the common shaft and trans-
versely :slotted. to permit movement of each.ac-
tuating lever from one operative position to. the
other when the selector bar is in a position ap-
propriate to such movement, preselecting means
for moving the selector bar longitudinally, seg-
mental extensions on the actuating levers having
peripheral slots lying in the path of the selector
bar in the operative positions of the levers, and
projections on the selector bar cooperating with
the slots in the segmental extensions-of the levers
to permit-or prevent movement of the selector bar
in accordance with the positions of the actuating
levers, the arrangement.of the slots and projec-
tions being such as to prevent operation of a
switch unless the selector bar is in a -position
appropriate to such operation and to prevent
movement of the selector bar into the selected
position unless the switches are in a condltron ap-
propriate to such operation.

15. In electric .switchgear the combma,tlon of

a group of switches associated with one another,
actuating levers respectively controlling the op-
eration of the switches, a selector bar longitudi-
nally movable into any of a number of operative
positions, cooperating slots and projections-on the
selector bar and the actuating levers which act to
prevent operation -of -any of the levers unless the
selector-bar -is in.a position appropriate to such
operation andto prevent movement of the selector
bar:into any operative position unless the actuat-
ing levers are in positions-appropriate to such
movement, and means whereby the movements
of the selector bar and of the actuating levers.can
be-controlled electrically.

16. In electric switchgear-the combination of a
group of-switches associated with one another,.ac-
tuating levers respectively controlling -the opera-
tion,of the-switches, a.common shaft on which the

" actuating :levers are pivoted, a selector bar .dis-

posed:parallel to the shaft, preselecting. means for
moving the selector bar longitudinally, cooperat-
ing slots and projections on the selector bar and
the actuating levers whereby an actuating lever
cannot be operated unless the selector bar has
first been moved into a position appropriate to
such operation and the selector bar cannot be
moved into the selected position unless the auxil-
iary switches are in a condition appropriate to
such movement, and means whereby the move-
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10
ments of the selector bar and of the actuating
levers can be controlled electrically from a remote
point or can alternatively be effected by direct
manual operation.

17. The combination with the features set
forth in claim 1, of means whereby the move-
ments of the selector bar and of the actuating
levers can be controlled electrically.

18. The combination with the features set
forth in claim 1, of means whereby the move-
ments of the selector bar and of the actuating
levers can be controlled electrically from a re-
mote point or can alternatively be effected by
direct manual operation.

19. The combination with the features set
forth in claim 3, of means whereby the move-
ments of the selector bar and of the actuating
levers can be controlled electrically.

20. The combination with the features set
forth in claim 1, of a reversible electric motor
for moving the selector bar, a second reversible
electric: motor, means controlled by the move-
ments of the selector bar for selectively coupling
the second motor to the-actuating levers, and
means for controlling the energization of the
two motors. :

21, The combination with the features set
forth in claim 3, of a reversible electric motor for
moving the selector bar, a second reversible elec-
tric motor, means controiled by the movements
of the selector bar for selectively coupling the
second motor to the actuating levers, and means
for controlling . the energization of the two
motors. o

22. The combination with the features set
forth in claim 5, of a reversible electric motor
for moving the selector bar, a second reversible
electric motor, means controlled by the move-
ments of the selector bar for selectively coupling
the second motor to the actuating levers, and
means for controlling the energization of the
two motors.

‘23, The combination with the features set
forth in claim 14, of a reversible electric motor
for moving the selector bar, a second reversible
electric motor, means controlled by the move-
ments of the selector bar for selectively coupling
the second motor to the actuating levers, and

_means for controlling the energization of the

two motors. k :

24. In electric switchgear the combination of
a group of switches associated with one another,
actuating levers respectively controlling the op-
eration of the switches, a selector bar longitudi-
nally movable into any of a number of positions,
cooperating slots and projections on the selector
bar and the actuating levers which act to prevent
operation of any of the levers unless the selector
bar is in a position appropriate to such operation
and to prevent movement of the selector bar into
any position unless the actuating levers are in
positions appropriate to such movement, a re-
versible electric motor for moving the selector
bar, a manually-operated selector switch at a re-
mote point controlling the energization of the
motor, a contact device operated by movement of

1,085,653

the selector bar and acting both to determine the
direction of rotation of the motor in accordance
with the relation between the existing position
of the selector bar and the desired new position
thereof and to stop the motor when such new po-
sition has been reached, and means electrically

controlled from the remote point for effecting op-

eration of the actuating levers. R
25. The combination with the features claim
in claim 1 of a selecting reversible electric motor
for moving the selector bar, an executive revers-
ible electric motor, an actuating device for each
actuating lever, means for connecting the execu-
tive -motor to such actuating devices, means
whereby the engagement and disengagement of
each actuating device with the associated actu-
ating lever is controlled by the movements of the
selector bar, and means for controlling the ener-

gization of the two motors.

26. In electric switchgear the combination of
a group of switches associated with one another,
actuating levers respectively controlling the op-
eration of the switches, a selector bar longitudi-
nally movable into any of a number of positions,
cooperating slots and projections on the selector
bar and the actuating levers which act to pre-
vent operation of any of the levers unless the
selector bar is in & position appropriate to such
operation and to prevent movement of the se-
lector bar into any position unless the actuating
levers are in positions appropriate to such move-
ment, a reversible electric motor carried by the
selector bar, a group of actuating devices for the
actuating levers so carried by the selector bar as
to be selectively brought into driving engagement
with the associated actuating levers by the move-
ments of the selector bar, means for connecting
the motor to the actuating devices, and means
for controlling the energization of the motor. .

97 The combination with the features set
forth in claim 2, of means whereby the move-
ments of the selector bar and of the actuating
lévers can be effected by direct manual opera-
tion, and means whereby such movements can
alternatively be controlled electrically from a re-
mote point, said last-named means comprising
a selecting reversible electric motor for moving
the selector bar, a manually operated selector
switch at the remote point, a contact device op-
erated by the movement of the selector bar and
cooperating with the remote selector switch to
control the energization of the selecting motor
whereby the selector bar is caused to move into a
position determined by the operation of the re-
mote switch provided that such movement is not
prevented by the positions of the actuating levers,
an executive reversible electric motor carried by
the selector bar, means controlled by movements
of the selector bar for selectively coupling the
executive motor to the actuating levers, and man-
ually operable switches at the remote point for
controlling the energization of the executive
motor. )
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