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My invention relates to a single operating means to
operate a series connection of a circuit breaker and a
disconnect switch, and more specifically, to a single sole-
noid and operating mechanism to operate a load inter-
ruptmg device which exhibits trip free operation and com-
prises the series connection of a disconnect switch and a
circuit breaker which does not have trip free ch alaetet-
istics. -

The operating mechanism of my in”vention- is ﬁ-rst con-
nected to the circuit breaker to engage the contacts there-
of, and is then disconnected from the circuit breaker, and
connected to engage the disconnect switch contacts
the operating mechanism: is now disconnected from the
circuit breaker, trip free operation will result if the dis-
connect switch is closed on a circuit fault.

Therefore, by providing the above series connection

wherein the circuit breaker is used to interrupt the line

which is being protected and the disconnect switch is used .

to nitiate circuit energization after the circuit breaker
contacts have engaged, trip free results will be preserved

since the circuit breaker contacts will immediately dis--

engage if the disconnect switch is closed under fault con-
ditions in the circuit. This system can be specifically
applied to high speed circuit interrupting devices wherein
maintenance is decreased with the ehmmatmn of a com-
plicated trip free mechanism. -

As well as decreasing maintenance, this type system
also increases reliability of the system interrupting device.
By now providing this combination with my novel single
solenoid and operating mechanism for operation of both
the circuit breaker and disconnect switch, I provide fur-

ciency of operation of the combination. -
The novel single operating means of my invention will,

as is shown hereinafter, perform two functions: the first

function is to close the non-trip free circuit breaker con-
tact and 1ts second function is to close the disconnect

switch to thereby complete energization of the circuit

Since
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Another object of my invention is to energize the con-
tacts of a series connection of a circuit breaker and dis-

connect smtch from a smgle solenoid or similar eperatmg

means. | | |
Still another object of my mventlen is fo pmVIde an

energizing means and operating mechanism to energize
the operation of a combination of a disconnect switch and

- circuit breaker having a non-trip free meehamsm aecerd—- |

o mg to a predetermined sequence.

A further object of my invention is to provide a single
operating means which is so interfocked both mechanically

. and electrically that said single operating means will first
~close tite contacts of a circuit breaker and secondly close
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the contacts of a disconnect switch under any conditions.
Still ‘another object of my invention is to provide an

~operating means which 1is so interlocked both mechan-
~1cally and electrically that said single operating means

will maintain the disconnect switch contacts closed untll
the -circuit breaker contacts are dlsengaged -
Still a further object of my invention is to provide: a

. single energizing means and mechanism for sequentlally

~ connecting an operating mechanism to a pair of circuit
‘breaker contacts and to-a-disconnect switch contact.

A still further object of my invention is to provide a
single solenoid to energize the operation of a series con-
nected circuit breaker and disconnect switch to thereby

provide small and economical operation means.

These and other objects of my invention will become

'apparent irom the- followmg description when taken m.

connection with the figures in which:
thure 1 shows the preferred embodiment of my inven-

ticn in an exploded perspective view.

Figure 2 shows the embodiment of Figure 1 of my in-
vention as applied to a series connected circuit breaker

and disconnect switch wherem both the circuit breaker

- contacts and the dISeeImeet sw1tch contacts are disen-
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ther economy and saving of space without sacrlﬁcmg effi-
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being protected. Furthermore, I interlock these two sole-

noid operations both mechanically and electrically so
that they must occur in the proper sequence. The above
mentioned interlocks will also operate to prevent the dis-
connect switch from being opened until the circurt break-
er contacts have disengaged.

Although the embodiment shown heremafter in the
description of my invention is a high speed anode breaker
utilizing a magnetic latch of the type described in Patent
No. 2,412,247, assigned to.the assignee of the instant ap-
plication, it will be apparent that my system can be applied
to any circuit interrupting device having a circuit breaker

which can have non-irip. free characterlstlcs in sertes with

a disconnect switch. | |
Accordingly, a main Obj_ect of my.invention 1s to p_re—
vide a single operating means: to operate both a non-trip

free circuit breaker and series connected disconnect switch -

and allow trip free operation to result by disconnecting

the operating means from the circuit breaker before the

dlsconnect sw1tch 1S closed to co

1p1ete a cu'cmt

gaged., |
Figure 3 is similar to Figure 2 and shows the position
of the linkages after the solenoid has been energized to

~engage the circuit breaker cooperating contacts.

Figure 4 is similar to Figure 3 and shows the hnkage

‘position after deenergization of the solenoid and prior to

a second energization which will close the disconnect
switch contacts to complete circuit energization.
Figure 5 is similar to Figure 4 after the single operating

- selenoid has ‘been energtzed to engage the disconnect
~ switch contacts. |

~ Figure 6 shows a latching system which wﬂl prevent
disengagement of the disconnect switch until the circuit

‘breaker contacts disengage.

- It should be noted that in each of the figures, the
means to maintain the circuit breaker cooperating contacts
in the engaged position is a magnetic type latch shown in

the above mentioned Patent No. 2,412,247 and that the
Interrupting device of these figures would be preferably

applied to a D. C. circuit. It will, however, be obvious

that this magnetic latch can be replaced by any other type

- to thereby allow my system to. have universal application

GO
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cult breaker

to devices having ser1es connerted disconnect sw1tches and

circuit breaker.
- Referring now to each of the abeve ment_toned ﬁgures

the circuit interrupting device shown therein comprises a

current path which contains a first terminal 11, the fixed

5 diseonneet switch contact 12, a movable. disconnect switch

centact 13 which cooperates with the fized eentaet 12, and

the disconnect switch blade 14 which is pivoted at a fixed

pivot 15. Fixed pivot 15 is.also a current carrying pivot

‘which will allow current to pass from the disconnect

switch blade. 14 to a: current. conductor 16. Current con-
ducior 16 is then attached to a fixed contact 17 of a cir-
- The movable contact 18 of the circuit
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breaker has a fixed pivot 19 and a current carrying jumper
20. Current carrying jumper 20 is then attached to a
second terminal 21 of the circuit interrupting device.
The current path therefore compnses i1, 12 13, 14, 15,

16, 17, 18, 20 and 21.

The second terminal 21 is shown as passing through a
magnetic structure 22 which cooperates with armature 23
to form a magnetic latch. Magnetic structure 22 1s
also shown as having an energizing winding 24 for inttiat-
ing energization of the magnetic latch. That is, when the
~magnetic latch is energized, armature 23 will be firmly
scated on the surface of the magnetic structure 22 as IS
shown in Figure 3.

The sequential engagement of the circuit breaker con-
tacts 17 and 18 and the disconnect switch con-
tacts 12 and 13 is initiated through the novel arrange-
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ment which comprises a. single solenoid 25 which has a '

plunger 26 and an energizing winding 27. A toggle com-
prising toggle arm 28 and toggle arm 29 is then biased
into engagement with the solenoid plunger by means of a
biasing spring 30 which 1s shown as being attached be-
tween toggle arm 28 and the link 31 at points 32 and 33
respectively. Link 31 is further shown as being pivotally

connected at pivot point 34. The toggle arms 28 and

29 are pivotally connected at the pivot point 35 and their
outer extremities are then fastened to other linkages for
subsequent operation of the circuit breaker contacts 17
and 18 or the disconnect switch contacts 12 and 13. The
outer extremity of toggle arm 28 is shown as being pivot-
ally attached to a closing arm 36. | |

- As shown more specifically in the exploded perspective
view of Figure 1, closing arm 38 is pivotally connected
at a fixed pivot 37 and has a jaw at its outer extremity 38
which cooperates with a contact link 39 at pin 40 which
subsequently drives the circuit breaker movable contact
18 about the pivot point 19. A second contact link 41 is

also attached to contact link 39 at the pivot point 40 and

the link 41 is then attached to the main opening spring 42
of the circuit breaker. Main opening spring 42 is then
fixed at one end at the 'point 43.

A Walkmg beam 44 is also pivoted at the pivot point
37 and carries the armature 23 of the magnetic latch at
one end and has the other end formed to cooperate with
pin 40 of contact link 39. Hence when walking beam 44
is pivoted about point 37 and armature 23 is latched to
the magnetic structure 22, the walking beam will latch
contacts 17 and 18 in the engaged position through con-
tact Iink 39 and pin 40. As further shown in Figure 1,
swinging link 45 is also pivotally connected at pivot 37.

The other extremity of swinging link 45 is fastened to a.

biasing spring 46 at pin 47. Pin 47 is extended in such
a manner as to be maintained against the side of the walk-
ing beam 44,

Biasing spring 46 has its second end fastened at point
48 of the hook latch 49.

connected at a fixed pivot 50 and is so constructed that

the extremity 51 of hook latch 49 can engage pin 52 which

also pivotally connects toggle link 29, link 31, and link 53.
Link 53, as will be shown, is used to drive the disconnect
switch contacts 12 and 13 to their engaged position.-

‘It should be noted that link 53 is pivotally connected
to disconnect switch blade 14 at pivot point 54. The
extremity 55 of hook latch 49 is also constructed to. pivot

about the fixed pivot S0 1 such a manner as to engage
pin 56 which pivotally connects the toggle link 28 and
closing arm 36.

Still another biasing spring 57 is shown as being fast-
ened at fixed pivot point 50 and having its extremities
end at the hook latch 49 and the right hand side o-f prop
latch 58. .

It should be noted that the prop latch 58 which is
pivotally supported at the fixed pivot 50 as is shown more
specifically in the exploded perspective view of Figure 1
has an extremity 59 which, when the disconnect switch
contacts 12 and 13 are in the engaged position, will be

Hoock latch 49 is then pivotally

of disconnect switch

. | 4 -
rotated to lock the disconnect switch in the closed posi-
tion at the pivot point 52. This condition 1s shown more
clearly in Figure 5.

A small switch 60 is then shown as being fixed in a
position such that the_swiich 68 will be operated at a
plunger 61 when the solenoid plunger 26 is in the posi-
tion of Figure 4. That is, whenever the solenoid 1s ener-
gized, switch 60 will be activated after the plunger 61 is
struck by the toggle arm 29. Switch 60 is in turn elec-
trically connected by a connection which is not shown to
deenergize coil 27 of the solenoid 25 when it is activated
by toggle arm 29. Switch 60 therefore resets the toggle
arms 28 and 29 after the solenoid is energized.

Whenever the circuit breaker contacts 17 and 19 are
opened in response to fault conditions or under normal
load operation, walking beam 44 will rotate about the
fixed pivot 37 in such a manner as fo strike the pin 62
which is shown as residing in slot 63 of the movable
contact 18 of the circuit breaker. The head 64 of pin 62
will then strike prop latch 58 to thereby allow the opening
contacts 12 and 13.

Although pin 62 is shown mounted in the movable
contact arm 18, it should be noted that it could be
mounted in a fixed support to thereby allow a stronger
hammer blow to strike prop latch 58.

It should be clearly noted that this operation ensures
the opening of the circuit breaker contacts 17 and 18
before contacts 12 and 13 of the disconnect switch are dis-

engaged., That is, when the circuit interrupting device

shown in these figures is used for current interruption,
it is the circuit breaker contact in combination with arc
extinguishing means which are normally used in conjunc-
tion with circuit breakers that is responsible for the cur-
rent interruption. Conversely, it is the disconnect switch
contacts 12 and 13 that are responsible for completing
the circuit only after the circuit breaker cooperating con-
tacts 17 and 18 have engaged. |

Clearly, if the disconnect switch contacts 12 and 13 are

~engaged while fault conditions exist on the protected line,

A0

45

50.

 disengaged.
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) -the fault sensing elements of the circuit breaker will be

activated to disengage the circuit breaker coonerating con-
tacts 18 and 17. This action then precludes the use of a
trip free linkage in the circuit breaker since trip free re-
sults are obtained as shown above.

The operatwn of my novel single solenoid and linkage
for the energization of both the circuit breaker contacts

17 and 18 and the disconnect switch contacts 12 and 13

is as follows and 1is in the sequence of Figures 2, 3, 4
and 5.

Figure 2 shows the position of the solenmd and lmk

ages when the circuit breaker contacts 17 and 18 are dis-

engaged and the disconnect switch contacts 12 and 13 are
In Figure 2, extremity 51 of hook latch
49 is shown as being engaged with the pin 52 and it is
held in this engaged position by spring 57. It is now
desired to engage the contacts 17 and 18 of the circuit
breaker to thereby position the linkages as shown in
Figure 3. Hence the polarizing coil 24 of the magnetic

latch and the energizing coil 27 of the single solenoid 25

are energized _by an outstde means which is not shown.
As shown in Figure 3, the solenoid plunger 26 will
move upward to thereby straighten toggle arms 28 and 29.

Since toggle arm 29 is latched by hook latch 49 at the pin

52, the toggle arm 28 will move-to the left. The motion
of toggle arm 28 will be imparted to the closing arm 36
through pin 56 and the closing arm 36 will drive the
contacts 17 and 18 of the circuit breaker to the engaged

~position through the contact link -39 which engages jaw

38 of the closing arm 36 at the pin 40. At the same time,
the walking beam 44 will be rotated.clockwise abont pivot
point 37 to thereby cause armature 23 to latch or seal
against the magnetic structure 22 of the magnetlc latch.

This now is the pOSItIDIl of the lmkages as shown m F1ﬂ—
ure 3.

It should be noted in Flgure 3 that pm 47 18 pushed
ahead of closing arm 36 in its clockwise rotation. There-




fore spring 46 which is fastened to hook latch 49 has been

extended. At the end of the stroke of the solenoid plung-
er 26, Figure 3

the electrical closing circuit and solenoid plunger 26 will
drop back to the position shown in Figure 4, The biasing
spring 30 will cause pivot point 35 to be maintained on
the surface of solenoid plunger 28 and the toggle will also
drop back to the position shown in Figure 4 to thereby
reset toggle arms 28 and 29 as well as closing arm 34§
which is connected to toggle arm 28 at the pivot 56.. That

1s, closing arm 36 will be rotated counterclockwise about

pivot point 37 and the contacts 17 and 18 of the circuit
breaker will be maintained engaged by the action of the

magnetic latch in eon]unctlon with the latched walking
beam 44, |

Furthermore as the toggle arms 23 and 29 reset the

energy stored in the spring 46 is sufficient to overcome
spring 57 and hook latch 49 is rotated counterclockwise
about pivot point 50. As shown in Figure 4, hook latch

49 has finished its rotation about the fixed pivot 50 and ex-

tremity 5§ has now latched over the pin 56 to thereby
anchor the outer extremity of toggle arm 28. Solenoid
winding 27 can now be energized once again to thereby
straighten toggle arms- 28 and 29. Since, however, the
hook latch 49 is latched at pin 56, the outer extremity of

shows that toggle arm 29 has engaged |
plunger 61 of switch 60. This action then deenergizes

2 850,506
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is desirable, however, to maintain the contacts 17 and 18
of the circuit breaker in the closed position to thereby en-
sure a nearly permanent seal of armature 23 as a pro-

tective measure against dirt even though the disconnect

- switch contacts 12 and 13 are not closed to energrze the
~ protected circuit.

If desired, a final rotation of hook latch 49 could be
achieved by means not shown herein to reenergize the
solenoid coil 27. By so doing, the above mentioned se-
quence of going from Figure 2 to Figure 4 will be auto-

matically completed and the circuit breaker contacts 17

and 18 will remain in the engaged position as shown in

Figure 4. Subsequent energization of coil 27 will then
complete the sequence by causing engagement of discon-
nect switch contacts 12 and 13.

'T'o summarize the operation of my novel arrangements,
the following is apparent;

(1) A closmg mechanism is provided common to both

the circuit breaker contacts 17, 18 and the disconnect

switch contacts 12, 13.
(2) A circuit breaker linkage such as elosmg arm

36 extends to the circuit breaker contacts and is con-

20

toggle arm 29 will move to the right, thereby rotating

link 31 clockwise and driving link 53 through pivot point

52 to cause disconnect switch blade 14 to rotate about

the fixed pivot 15 and to subsequently engage the discon-
nect switch contacts 12 and 13. This is the position of the
linkages and contacts as shown in Figure |

As soon as the disconnect switch oontaets are in the en-
gaged position, prop latch 58 can be rotated about its
fixed pivot point 50 to bring extension 59 of the prop
latch 58 to block pin 52 and thereby create a positive

engaging latch for disconnect switch contacts 12 and 13. |

Rotation of prop latch 58 into its blocking position will
then cause energlzauon of plunger 61 to the switch 60
by means which is not shown to thereby cut off energiza-
tion of the elosmg coll 27 of the smgle solenoid 25.
Prop latch 58 is shown as being in the blocking posi-

tion in Frgure 5 which shows the normal current carry-

ing positions for the disconect switch and circuit breakers
of the interrupting service.
interrupting device achieves the condition shown in Figure
5, that a trip signal due to a fault current is received by
the magnetic latch, it is clear that the magnetic structure
2% will be deenergized to thereby release armature
23 whereupon the powerful opening spring 42 will cause
disengagement of the circuit breaker contacts 17 and 18.
Hence the fault is cleared under normal circuit breaker
operating conditions whenever eontaet drsengegement
takes place.

During the interruption of the fault and near the end
of the opening stroke of the movable contact 18, the walk-

Assuming now that when the -

30

trolled by the closing mechanism.

(3) A disconnect linkage such as link 53 extends to
the disconnect switch contacts and is controlled by the
elosmg mechanism.

(4) A disconnect Iatehmg mechanism such as hook
latch end S1 and pin 52 render the disconnect linkage
uncontrollable by the closing mechanism and the circuit

breaker linkage opereble In response to the olosmg |
“mechanism which in turn is activated by an energizing

~ means such as solenoid 285.

oD

4._0 j

ing beam 44 which will be forced in a counterclockwise

direction by the contact link 41 will move in such a man-
ner as to strike pin 62 to thereby cause the head 64 of pin

62 to strike the prop latch 58 which will in turn cause

rotation of the pIop latch 58 about the fixed pivot 50 to
thereby release pin 52. The combined forces of the dis-

connect switch contact springs which are not shown and

the toggle reset spring 30 will then operr the disconnect
switch and collapse the toggle.
It should be noted once again that the opereﬂon of

my novel single solenoid and mechanism require both

electrical and mechanical means so that the circuit break-

60

- (5) After the circuit breaker contacts are engaged,
a circuit breaker latching means such as the magnetic

latch 24 maintains the circuit breaker contacts 17, 18
in the engaged position.

(6) A mechanism such as sprmgs 4-6 and 57 which

~is controlled by the engagement of the circuit breaker

contacts 17, 18, operates the disconnect latching mecha-
nism out of engagement and a circuit breaker latching
mechanism such as hook latch end 55 and pin 56 into
engagement, thereby rendering the circuit breaker link-
age uncontrollable by the closing mechanism, and render-
ing the disconnect linkage responsive to a further activa-
tion of the solenoid 26.

(7) After the disconnect switch contacts 12 I3 are
engaged, a disconnect latching means seeurely latches

the diseonoect switch. oonteots 12, 13 in the engaged

position.
(8) When the circuit breaker fault responswe means

‘senses a fault, the circuit breaker latching means will

be unlatched to allow drsengagement of the circuit breaker
eontaete |

9) A dlsoonnect trip mecherusm such as plunger 62
and prop latch 58 is controlled by the disengagement of
the circuit breaker contacts to permit release of the dis-
connect switch latching means and allow drsengagement

of the drsconneet switch contacts.

It should be noted that a2 more posrtrve latching can

be srovided to assure that the d1sconnec:t switch con-

tacts 12, 13 cannot be opened, even though the latch

58 1s defeated untrl errcmt breaker eontacts 17 18 are

 openad,

er contacts 17 and 18 will open first, clear the arc and the

disconnect switch contacts 12 and 13 will subsequently' R

operaite. -

Torsion spring 57 will then operate to rotate hook lateh
49:in a clockwise direction to thereby latch pin 52. There~
fore, under automatic operation of the circuit breaker, the

79

linkages and solenoid will move from the position shown '
75 the circuit breaker is opened, however, walklng beam 44

in Figure 5 to the startmg poszltron shown in Figure 2. It

'- then the opening of the circuit breaker contacts..

This type letehmg eystem is specifically shown in F igure

6 as a rod 7¢ which is pivotally supported between pin
7% on walking beam 44 and bearing 72 on disconnect

switch blade 14. A spring clutch 73 is then provided
on pin 15 to allow blade 14 to slip in the counterclock-
wWise: dlreetron for closing, but once closed, spring clutch

73 grips the pivot pin 35 to prevent opening of the dis-
“connect switch.

The closing force provided by slip clutch
will be sufficient to maintain the disconnect switch closed __
if prop latch 58 should be defeated by some means. other

When




moves counterclockwise about pivot point 37 and the
rod 70 will move to the right in bearing 72 to engage
the lower end of the clutch spring 73. This unwinds
the clutch spring to a point where the pin 15 is released
and the disconnect switch blade 14 can move to the

open position. |

Although I have shown preferred embodiment of my
novel invention, it will now be obvious that many modifi-
cations and variations may be made by those skilled in
the art. I prefer to be limited, therefore, not by the
specific description given herein, but only by the ap-
pended claims.

I claim:

1. In a circuit interrupting device comprising a circuit.

breaker and a disconnect switch; said circuit breaker hav-
ing cooperating contacts and means operatively connected
to said cooperating contacts to automatically disengage
said cooperating contacts in respomnse to predetermined
conditions in the circuit protected by said circuit inter-
rupting device; said disconnect switch comprising coop-
erating contacts; said disconnect switch cooperafing con-
tacts connected in series with said circuit breaker co-
operating contacts; a single operating means operatively
connected to said circuit breaker and to said disconnect
switch for operating said circuit breaker cooperating con-
tacts into engagement and subsequently said disconnect
switch main contacts into engagement, locking mecha-
nism operatively connectible to said circuit breaker and
 disconnect switch cooperating contacts to maintain said
circuit breaker and disconnect switch cooperating con-
tacts engaged when brought to their respective engaged
positions.

2. In a circuit interrupting device comprising a circuit
breaker and a disconnect switch; said circuit breaker hav-
ing cooperating contacts, said disconnect switch having
cooperating contacts; said disconnect switch cooperating
contacts connected in series with said circuit breaker co-
operating contacts; a single operating means operatively

connected to said circuit breaker and said disconnect

switch for operating said circuit breaker contacts into

engagement and subsequently operating said disconnect
switch main contact into engagement; and latching mecha-

nism operatively connectible to said circuit breaker and |

disconnect switch cooperating contacts to maintain said
circuit breaker and disconnect swiich cooperating con-
tacts engaged; means operatively connected to said cis-
cuit breaker cooperable contacts to automatically disen-
gage said circuit breaker cooperating contacts in response
to predetermined conditions in the circuit protected by
said circuit interrupting device, and mechanism oper-
atively connected to said disconnect switch cooperating
contacts, said mechanism controlled by the disengage-
ment of said circuit breaker contacts for operating said
disconnect latching mechanism out of latching position
to permit disengagement of said disconnect smtch con-
-tfacts.

3, In a circuit interrupting dcwcc ccmpnsmg a circult
breaker and a disconnect switch; said circuit breaker
having cooperating contacts, said disconnect switch hav-
ing cooperating contacts; said disconnect switch co-
operating contacts connected in series with said circuit
breaker cooperating contacts; a single operating means
operatively connected to said circuit breaker and said
disconnect switch for operating said circuit breaker con-
tacts into engagement and subsequently operating said
disconnect switch main contact into engagement; and
latching mechanism operatively connectible to said cir-

cuit breaker and disconnect switch cooperating contacts

to maintain said circuit breaker and disconnect .switch
cooperating contacts engaged; means operatively con-
nectible to said circuit breaker cooperating contacts to
automatically disengage said circuit breaker cooperating

contacts in response to predetermined conditions in the

circuit protected by said circuit interrupting device, and
mechanism operatively connectible to said disconnect

2,850,596
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latchmg mechanism controlled by the dlsengagement of
said circuit breaker contacts for operating said discon-
nect latching mechanism out of latching position to per-
mit disengagement of said disconnect switch contacts,
and mechanism cperatlvcly connectible to said circuit
breaker contacts operative to engage said circuit breaker
contacts after dlscngagcmcnt of said disconnect switch
contacts.

4. In combination, a circuit breakcr having cooperable
contacts, latching means operatively connectible to said
contacts for maintaining said contacts In engagement,
fault responsive means operatively connected to said con-
tacts for effecting disengagement of said contacts, dis-
connect contacts connectible in series with said circuit
breaker contacts, a closing mechanism common to said
circuit breaker contacts and said disconnect contacts op-
eratively connectible to said contacts for operating said
respective contacts to their respective contact engaged
position; and interlock mechanism operatively connected

to said circuit breaker and disconnect contact for operat-

ing said disconnect contacts to their engaged position only
after said circuit breaker contacts have bccn previously
operated to their engaged position.

5. In combination, a circuit breaker having cooperablc
contacts, latching means operatively connectible to said

~ contacts  for maintaining said contacts in engagement,
- fault responsive means operatively connectible to said

40
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contacts for effecting disengagement of said contacts, dis-
connect contacts connectible in series with said circuit
breaker contacts, a closing mechanism common to said

‘circuit breaker contacts and said disconnect contacts op-

eratively - connectible to said circuit breaker and discon-
nect contacts for operating said respective contacts to

‘their respective contact engaged position; and interlock

mechanism operatively connected to said circuit breaker
and -disconnect contacts for operating said disconnect con-
tacts to their engaged position only after said circuit
breaker contacts have been previously operated to their
engagcd positicn, and only after said closing mechanism

has been disassociated from opcratlng said circuit breaker
contacts.

6. In combination, a circuit breaker having a pair of
cccpcrablc contacts, ‘a disconnect switch having a pair
of cooperable contacts, said circuit breaker and discon-
nect contacts being connected in series, a common op-
erating mechanism for said circuit breaker and disconnect
contacts operatively connectible to said circuit breaker

‘and disconnect contacts, and energizable to operate said

circult breaker contacts into engagement, means respon-
sive to the engagement of said circuit breaker contacts op-
eratively connectible to said circuit breaker contacts for
deenergizing said operating mechanism, said operating
mechanism being reenergizable to operate said discon-
nect contacts into engagement; said operating mechanism
being - operatively disconnected from said disconnect
switch when said circuit breaker contacts are disengaged.

7. In combination, a circuit breaker having a pair of
cooperable contacts, a disconnect switch having a pair of

~cooperable contacts, said circuit breaker and disconnect

contacts being connected in series, a common operating
mechanism being operatively connectible to said circuit
breaker and disconnect contacts in a predetermined se-
quence, and mechanism operatively connected to said
circuit breaker and disconnect contacts for sequentially
connecting said operating mechanism first to said circuit
brcakcr contacts and thercaftcr to said disconnect con-
tacts.

8. In combination, a circuit breaker having a palr of
cocperable contacts, a’disconnect switch having a pair of
cooperable contacts, said circuit breaker and disconnect
contacts being connected in series a common operating

~ mechanism operatively connected to said circuit breaker

75 <

and disconnect contacts in a prcdetcrmmcd sequence,
‘and mechanism operatively connected to said disconnect
ontacts for preventing Sald operating mechanism -from
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becoming engaged with said disconnect contacts while

sald circuit breaker contacts are disengaged; said operat-

ing mechanism being operatively disconnected: from said
disconnect switch when said circuit breaker contacts are
disengaged. | -
9. In a circuit interrupting device comprising a circuit
breaker and a disconnect switch; said circuit breaker hav-

ing cooperating contacts and means operatively con--

nected to said cooperating contacts to automatically dis-
engage said cooperating contacts in response to predeter-
mined conditions in the circuit protected by said circuit
interrupting device; said disconnect switch comprising co-

operating contacts; said disconnect switch cooperating

contacts connected in series with said circuit breaker co-
operating contacts; latching mechanism operatively con-
nectible to said disconnect switch contacts and circuit
breaker contacts to latch said disconnect switch contacts
and -circuit breaker contacts engaged when brought to
their respective engaged positions; a solenoid operatively
connected to a connecting means: said connecting means
comprising a toggle and a latch and latch biasing means;
said toggle having a first end and second end operatively

connected to said disconnect switch cooperating contacts

and said circuit breaker cooperating contacts respec-
tively, the breaking portion of said toggle biased to be en-
gaged with said solenoid; said latch operatively connect-
ible to said toggle and constructed to latch said first end
and unlatch said second end of said toggle to allow en-
gagement of said circuit breaker contacts responsive to

a first energiZatiOn of said solenoid and said latch biasing
means constructed to position said latch to subsequently

latch said second toggle end and unlatch said first toggle
end to allow engagement of said disconnect switch co-

operating contacts responsive to a second energization of
satd solenoid. | | |

10. In a circuit protecting device comprising a series

connection of circuit breaker cooperating contacts for
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- contacts for latching said contacts in engagement, a cir- -

cuit breaker latching mechanism operatively connectible
to said circuit breaker linkage and controlled by the
engagement of said circuit breaker contacts for operating
said disconnect latching mechanism out of engagement
with said disconnect linkage and operating said circuit

- breaker latching mechanism into engagement with said
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circuit interruption and disconnect switch cooperating

contacts for circuit initiation; an operating means opera-
tively connectible to said circuit breaker contact and
constructed to engage said circuit breaker cooperating

contacts upon energization of said operating means; a
prop latch operatively connectible to said disconnect
~ switch cooperable contacts to maintain said - disconnect
switch cooperating contacts engaged when brought to its

engaged position; said circuit breaker contacts to be
matntained in the engaged position by a magnetic latch;

said operating means constructed to subsequently engage

said disconnect switch cooperating contacts to nitiate the
circuit protected by said circuit protecting device in re-
sponse fo a second energization of said operating means.

11. In combination, a circuit breaker having cooper-

able contacts 'operable to engaged and disengaged posi-
tion, a disconnect having cooperable contacts operable to
engaged and disengaged position and connectible in series
with said circuit breaker controls, circuit breaker biasing
means connected to  said circuit breaker contacts for

biasing said circuit breaker contacts toward disengaged

position, disconnect biasing means connected to said dis-
connect contacts for biasing said disconnect contacts to-
ward disengaged position, a common closing mechanism

circuit breaker linkage for rendering said circuit breaker
linkage uncontrollable by said closing mechanism and
rendering said disconnect linkage responsive to the fur-

‘ther activation of said closing mechanism for operating

said disconnect contacts into engagement, a disconnect
latching means operatively connectible to said disconnect
contacts and operative following engagement of said
disconnect contacts for latching said disconnect contacts
into engagement, means operatively connected to said
circuit breaker latch means responsive to a fault current

- for operating said circuit breaker latching means to

- permit disengagement of said circuit breaker contacts by
20

said circuit breaker biasing means, and a disconnect trip
mechanism operatively connectible to said disconnect
contacts and controlled by the disengagement of said
circutt breaker controls for releasing the disconnect con-
tact latching means to permit disengagement of said
disconnect contacts by said discennect biasing means.

12. in combination, a circuit breaker having coop-
erable contacts operable to engaged and disengaged posi-
tion, a disconnect having cooperable contacts operable
to engaged and disengaged position and connectible in
series with said circuit breaker controls, circuit breaker
biasing means operatively connected to said circuit
breaker contacts for biasing said circuit breaker contacts

toward disengaged position, disconnect biasing means
~ operatively connected to said disconnect contacts for

biasing said disconnect contacts toward disengaged posi-
tion, a common closing mechanism operatively connect-

ible to said circuit breaker contacts and said disconnect

contacts, a circuit breaker linkage controllable by said

closing mechanism and extending to said circuit breaker
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contacts, a disconnect linkage controllable by said clos-
ing mechanism and extending to said disconnect con-
tacts, disconnect latching mechanism engaging said dis-
connect linkage for simultaneously rendering said dis-
connect linkage uncontrollable by said closing mecha-
nism and rendering said circuit breaker linkage operable
to respond to the activation of said closing mechanism

- for operating said circuit breaker contacts into engage-
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operatively connectible to said circuit breaker contacts

and said disconnect contacts, a circuit breaker linkage

controllable by said closing mechanism and extending to
said circuit breaker contacts, a disconnect linkage con-
trollable by said closing mechanism and extending to

said disconnect contacts, disconnect latching mechanism

ment, a circuit breaker latching means operatively con-
nectible to said circuit breaker contacts and operative
following engagement of said circuit breaker contacts for
latching said contacts in engagement, a circuit breaker

latching mechanism operatively connected to said discon-

nect linkage and controlled by the engagement of said |
circuit breaker contacts for operating said disconnect
latching mechanism out of engagement with said discon- -
nect linkage and operating said circuit breaker latching
mechanism into engagement with said circuit breaker
linkage for rendering said circuit breaker linkage uncon-
trollable by said closing mechanism and rendering said
disconnect linkage responsive to the further activation of
said closing mechanism for operating said disconnect con-
tacts into engagement, a disconnect latching means cpera-

- tively connectible to said disconnect contacts and opera-
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engaging said disconnect linkage for simultaneously ren-

dering said disconnect linkage uncontrollable by said
closing mechanism and rendering said circuit breaker
linkage operable to respond to the activation of said
closing mechanism for operating said circuit breaker con-

‘tive following engagement of said disconnect contacts for

latching said disconnect contacts into engagement, a
mechanism operatively connectible to said disconnect

contacts and operative following engagement of said dis-

connect contacts and directly controlled when said circuit

‘breaker contacts are in engagement for preventing disen-
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tacts into engagement, a circuit breaker latching means

operatively connectible to said circuit breaker contacts

operative following engagement of said circuit breaker

5

‘breaker latching

gagement of said disconnect contacts while said circuit

-breaker contacts are engaged, means operatively con-

nectible to said circuit breaker latching means and re-
sponsive to a fault current for operating said circuit
jeans to permit disengagement of said
circuit breaker contacts by said circuit breaker biasing
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means, and a disconnect trip mechanism operatively con- -
nectible to said disconnect contacts and controlled by -
the disengagement of said circuit breaker controls for
releasing the disconnect contact latching means to permit

disengagement of said disconnect contacts by said dis- o

connect biasing means.
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