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INTERLOCK FOR ELECTRICAL SWITCHES
HAVING PLUNGERS ENGAGING
OPERATING MECHANISM

BACKGR THE ON

This invention relates to devices which interlock electrical switches to
preclude two switches from being in the “"on" position simultaneously or to lock out
a single switch..
~ ‘There are a number of applications where it is required that the operation
of two electrical switches be coordinated such that only one switch can be in the "on"
position at a time. One such épplication is the transfer switch which -selectively
provides a load with electrical power from either of two different sources, such as for
10 ~ example, a commercial power'sjlr'stem and an auxiliary supply which may be a diesel
generator, or even another commercial source. Often circuit breakers are used as the
- switches in such transfer switches although switches without overcurrent protection are
also used. It is imperativé in such transfer switches that in transferring between
independent sources that the switch disconnecting the former source be mmed to the
15 *off" position' before the switch connecting the new source is turned to the “on”
' position to preclude interconnectini'é two sources with a random phase relationship.
Another application for interlocks is in ac motor control circuits such as
reversing controls where one switch is used to connect the motor to a source with one
phase rotation for forward operation and another switch connects the motor with the
20 opposite phase rotation for reverse operation. Here to, the switches, which may be

contactors, motor starters, motor controllers or switches without overcurrent protection
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Some interlocks couple the handles of switches whose operation is to be
coordinated. In another type of interlock, used for instance especially when the
switches are circuit breakers, has a plunger mounted in the switch housing of each
switch which wilen actuated engages the switch operating mechanism to prevent the
10 switch from closing. In one such interlock, the plungers are coupled to opposite ends
of a walking beam so that when one switch is closed it pushes down on its plunger
thereby pivoting the walking beam and raising the other plunger to block closing ._of ‘the
‘other switch. The circuit breaker which is held open lacks sufficient force to override |
‘the interlock and force the 'closed switch open. However, application of a force
15 attempting to close the switch blocked open, places a strain, once the free travel of the .
| handle is taken up, on the mechanism all the way back to the plunger of the switch
which is on and the components must be robust enough and constrained sufficiently that
they cannot be distorted to the extent that the interlock function is defeated.
In addition, the walking beam type of interlock requires that the plungers
20 on the two switéhes be aligned in the same plane. This is difficult in some instances
because of the arrangement of buses which connect the switch to the line side of the
source and to the load may intrude into the alignment plane. Also, it is designed for
switches placed side -by-side, but in some installations-the switches may not be so
aligned. | _ '
25 Another type of interlock utilizing plungers which engage the internal
operating mechanisms of the switches is disclosed in U.S. patent number 4,286,242.
In this interlock which is designed for use with SPB type circuit breakers, the plunger
of a first circuit breaker to be closed engages a lever on a rod to rotate the rod about
. its axis. Aﬁiother lever on the other end of the rod engages a push rod which holds the
30 second circuit breaker in the trip-free condition. An identical mechanism engaged
when the second circuit breaker is closed, holds the first circuit breaker in the trip-free
condition. Thus, two co:ﬁplete mechanisms are required. Again, any attempt to close
one circuit breaker while the other is closed, returns the open breaker to the trip-free
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10 provides flexibility for various arrangements of bus bars connected to the switches.

.SUMMARY OF THE INVENTION
These and other needs are satisfied by the invention which is directed
to an interlock for a pair of electrical switching devices each utilizing a plunger wh’ich
may when in a first position engage the operating mechanism of the switching_device _
15 to prevent closing of the contacts of the switching device. An actuator is coupled to
each plunger for mutual movement therewith. Each actuator assumes an overtoggle
position, however, when the associated plunger is in the first position. - The ovenogglq :
position prevents movement of the actuator member by the plunger if an attempt 1s
‘made to close the contacts of the associated electrical switching device. A connecting
20 member connects the actuators for opposed motion such that whenthe operating
mechanism of one electrical switching device is operated to close the electrical contacts
of that device, the pl\inger of the other electrical sﬁvitching device is moved to the first
position to prevent the operating mechanism of the other electrical switching device
from closing the electrical contacts of that device. With that plunger in the first
25 position, the associated actuator is in the overtoggle position, and therefore, forces |
generated by any attempt to close that switching. device are not transmitted back
through the connecting member to the one switching device and its plunger and
actuator. Among the advantages of this is that the parts do not have to be made as
robust as those of earlier interlocks which had to resist distortion which could defeat
30 the interlock function. The invention also has application to a device which prevents
closure of a single switch without transmitting a force back through the interlock device
when an attempt is made to close the switch.
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engaging the overtoggle section when the plunger is in the first position. Also, the
pivot axis of the cam plate passes transversely through an extension of the longitudinal
axis of the plunger along which the plunger moves rectilinearly. Therefore, with the
10 ‘plunger in the first position blocking closing of the contacts of the switching device,
the force generated by an attempt to close the switching device is applied through the
pivot axis of the cam plate and because the over toggle section of cam slot is
perpendicular to this line of force, there is no component tending to rotate the cam
- plate. As a result, no force is transmitted through the connecting member to the
15 portion of the interlock associated with the other switching device.
* Also, the cam plates are biased, preferably by springs, to the over toggle
position. The spnngs are positioned such that the spring force applied to a cam plate
increases as the cam 'plate is rotated from the over toggle position. Thus, when a
switching device which has been closed is opened, the spring force applied to the
20 associated cam plate is greater than that on the other cam plate which is in the
overtoggle position. The result is that the other cam plate is rotated out of the
overtoggle posi_t_ion and an equilibrium is reached with both cam plates in an
intermediate position from which either switching device may be closed.
The cam plates are each. pivotally mounted on a pivot pin between
25 spaced planar members which have guide slots for the coupling pins extending along
radii through the pivot pin and parallel to the longitudinal axis of the associated
plunger.
The components of the interlock need not be in the sa:pe plane as in the
past. Thus, the cam plates can instead be mounted in spaced parallel planes with the
30 connecting member in the form of an elongated member positioned in yet another
parallel plane with beams laterally and pivotally connecting ends of the elongated

member to the cam plates. This provides flexibility for clearing the bus bars in some
installations.
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A full ﬁnderstandin;g of the invention can be gained from the following
description of the preferred embodiments when read in conjunction with the |
accompanying drawings in which: .
Figure 1 is a side elevation view of a transfer switch with two circuit
10 breakers interlocked by the invention shown with the upper circuit breaker closed.
Figure 2 is a view similar to Figure 1, but shown with both circuit
breakers open.
Figure 3 is a view similar to Figures 1 and 2 shown with the lower
circuit breaker closed. |
15 Figure 4 is an isometric view of an.actuator which forms part of the
interlock of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention will be described as applied to a pair of circuit breakers

on molded case switches, such as would be used in a transfer switch. It will become

20 apparent to those skilled in the art; however, that. the invention has application to

~ interlocking other types of electrical switching devices such as contactors, motor

starters, ‘motor controllers, disconnect switches and other switches without protection

functions used in similar or other applications, such as for example, reversing or two

speed motor controls, and in fact in any installation where it is desired to interlock two

25 switching devices. It will also become apparent that the invention can be used to
interlock a single switch.

Referring to the drawings, two circuit breakers 1 and 3, connected as

a transfer switch 5 are mounted one above the other on a base plate 7. The circuit

breakers 1 and 3 have electrical contacts 9 and 11 which may be.single phase or multi-

30 phase, depending on the electrical systems to which they are connected. The contacts

9 and 11 are opened and closed by an operating mechanism 13 and 15, respectively.

| The circuit breaker 1 may be connected to provide power to a load (not

shown) from a normal source such as a commercial power distribution system (also not
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the force genefpiffle iveaforfintREsY elé@ricdiSifisulative plungers 19 and 21 which engage the
operating mechanisms 13 and 15 of the circuit breakers 1 and 3 in a manner such as
that described in U. S. Patent No. 4,286,242, which is hereby incorporated by
reference. The plungers 19 and 21 move rectilinearly along a longitudinal axis 23 and
25. In the first position illustrated by the plunger 21 in Figure 1, the plunger prevents
10 operation of the operating mechanism 15 to close the contacts 11 of the circuit breaker
3. With both circuit breakers 1 and 3 open, the plungers 19 and 21 assume an
intermediate position as shown in Figure 2. Closure of either of the circuit breakers
causes the associated operating mechanism to engage the plunger and extend it away
from the above-described first position. As will be seen, the interlock mechanism
15 responds to this movement of the plunger on the circuit breaker which is closed to
move the plunger on the other circuit breaker to the first position, which prevents
operation of the other circuit breaker. | |
| The interlock 17 further includes an actuator 27 and 29 associated with
each of the plungers 19 and 21. These actuators 27 and 29 are interconnected by a
20 connecting member 31 in the form of an elongated member.

The actuator 27 includes a cam platé 33 and a coupling device 35
coupling the cam plate 33 to-the plunger 19 for mutual movement. The cam plate 33
is pivotally mounted for rotation about a pivot axis provided by a pivot pin 37
supported in spaced planar members formed by the legs 39 and 41 of a bracket 43

25 secured to the base plate 7 with the axis formed by the pivot pin 37 transversely
extending through a projection of the longitudinal axis 23 of the plunger 19.

The coupling device 35 includes a camming slot 45 which has a
camming section 47 and an overtoggle section 49. The overtoggle section 49 of the
cam slot 45 is tangen; to a radius passing through the pivot axis formed by the pivot

30 pin 37, while the camming section 47 is slanted with respect to radii passing through
the pivot axis of the pivot pin 37. - o

The coupling device 35 further includes a coupling pin 51. Preferably

a clevis 53 is provided on the end of the plunger 19. Cam plate 33 is received in the
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shown in Figure 3 in which the coupling pin 51 engages the overtoggle section 49 of
the camming slot 45 which raises the plunger 19 to the first position mentioned above
10 in which it blocks operation of the associated operating mechanism 13 and prevents
closure of the contacts 9 of the circuit breaker 1. ' ‘
As mentioned, the coupling device 35 couples the plunger 19 and.the
‘cam plate 33 for mutual movement. That is, rotation of the cam plate 33 results in
rectilinear motion of the plunger 19. Similarly, movement of the plunger 19 results
15 in rotation of the cam plate 33 through the camming action provided by the engagement
of the coupling pin 51 and the camming section 47 of the camming slot 45. However,
when the coupling pin 51 engages the overtoggle section 49 of the camming slot 45,
a force applied to the plunger 19 by an attempt to operate the operating mechanism 13
 to close the contacts 9 is directed along a line of force which passes through the pivot
20 axis of the cam plate 33 formed by the pin 37. | Furthermore, since the overtoggle
section 49 of the mmfm’ng slot 45 is tarigent to this line of force, there is no component
tending to rotate the cam plate 33. Hence, with the plunger 19 in the above-described
first position in which the coupling pin 51 engages the overtoggle section 49 of the
camming plate, the camming plate 33 cannot be rotated by an attempt to close the
25 contacts 9. On the other hand, when the coupling pin 51 engages the camming section |
47 of the camming slot 45, application of a force to the plunger 19 by the operating
mechanism 13 rotates the camming plate 33.
| The actuator 29 for the plunger 21 on the circuit breaker 3 is a mirror
image of the actuator 27. Thus, it also includes a cam plate 65 mounted for-i)ivotal
30 movement about a pivot pin 67 supported by the planar, parallel legs 69 and 71 of the
bracket 73 secured to the base plate 7 with the pivot pin 67 extending transversely
through an extension of a longitudinal axis 25 of the plunger 21.
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the fl | ow niggs of a clevis 85 secured to the end of the plunger 21 and into guide slots 87 and 89
- in the legs 69 and 71, respectively of the bracket 73. The cam plate 65 is centered on
the pivot pin 67 by spacers 91 and is biased to an overtoggle position, in which the
coupling pin 83 engages the camming section 79 of the slot 77, by a tension spring 93
anchored by a pin 95 extending between the legs 69 and 71.

10 The interlock 17 further includes an elongated connecting member 31
comprising link 97 pivotally connected at one end 99 to the cam plate 33 by pin 101,
and at the other end 103 to the cam plate 65 by pin 105. The elongated connecting
member 31 transmits rotation of one of the cam plates 33 and 65 to the other.
However, as the cam plates 33 and 65 are mirror images of each other, rotation of one

15 cam plate away from the overtoggle position, rotﬁtes the other cam plate toward the

| overtoggle position. Thus, as shown in Figure 1 when the normal circuit breaker 1 is
closed to close its contacts 9, the plunger 19 is moved by the operating mechanism 13
toward the actuator 27. The coupling pin 51 engages the cammmg section 47 of the
camming slot.45 to rotate the cam plate 33 in a clock-wise direction.. The elongated

20 connecting member or link 97 rotates the cam plate 65 clock-wise so that the coupling
pin 83 slides along the cammmg section 79 of the camming slot 77 and énters the
overtoggle section 81. The spring 93 assures that the pin 83 engages the overtoggle
section 81. In this condition, with the contacts 9 of the circuit breaker 1 closed, if an
attempt is made to close the contacts 11 of the circuit 3, the operating mechanism 15

25 of the circuit breaker 3 would apply a force to the plunger 21. However, since the
coupling pin 83 is in engagement with the overtoggle section 81 of the camming slot
77, the force applied to the plunger 21 is projected through the pivot pin 67 so that the
closure of the contact 11 is blocked. Furthermore, sinc_e the camming section 79 of
the camming slot 77 is tangent to a radius passing throu:g'h the pivot pin 67, there is no

30 component of force tending to rotate the cam plaie 65. Hence, the attempt to close the
circuit breaker 3 applies no force back through the elongated connecting member 31
to the actuator 27.




description of the-preferred enbodi mrents when read in conjunction with the
-acconpanying drawings in which: Figure 1 is a side elevation view of a
transfer switch with two circuit 10 breakers interl ocked by the
invention shown with the upper circuit breayer closed. Figure 2 igy acilLew
simlar to Figure 1, but shown with both circuit breakers open. Figure 3 is

a viewsimlar to Figur eWt&n%EécﬁcﬁPﬁi‘&&kW i s Sﬁb?neb,%rsgﬁhél%li&nﬂ ﬁ%ﬁart? the
cl osed. 15 igure 4 1s an Isonetric view of an actuator
whirch fornms pacam plate B3 towardrthe okendggie positiomn i will bOES3HedThaDthe Bprifig3 is

PREFERRED ENMBODI NTS ,The | ' L1 -d i,.bed led to, '
of ciruit br Y Boidig the sank, bl B in B SEHEREIS Poriony Bioven sinod e
transfer sw tChrings até hlouRRANERhZCthey.are sidtBiddCRbre &5 tHeaRSpeetive cad ﬂgﬂei bR

art; however, that" the invention has’ application to interlocking other
types di el ect ratated away tfoomn rthe overteggle position.s with rthe camy platen6l dn the avertoggle

oot ect fon T un e tERE R nithan dpaR avdroi e kel St o swige o1
exanpl e, rever giei@d ®greatdP force than the spring 93. Hence, the cam plate 33 is rotated toward
the overtoggle position which, through the elongated connecting member 31, rotates

the cam plate 65 out of the overtoggle position. The oppbsing forces exerted by the
10 springs 61 and 93 will reach an equilibrium with the interlock 17 in an intermediate
position shown in Figure 2 m which the coupling pins 51 and 83 engage the
approximate middle of the camming sections 47 and 79 of the respective camming slots
45 and 77. In this position, the interlock is ready for either circuit breaker to be
closed. If the circuit breaker 3 is closed to close the contacts 11, the operating
15 mechanism 15 will extend the plunger 21 so that the coupling pin 83 rotates the cam
plate 65 in a clock-wise direction to the position shown in Figure 3. This results in

rotation of the cam plate 33 by the elongated coimecting ‘member 97 to the overtoggle
position in which the operating mechanism 13 of the circuit breaker 1 is blocked from
closing the contacts 9. Again, any attempt to close the contacts 9 of the circuit breaker
20 1 is blocked sinée the line of the force applied to the plunger 19 passes through the
pivot pin 37, and the configuration of the overtoggle section 49 of the cam slot 45

results in no component of the force tending to rotate the cam plate 33.

Since no force applied to the contacts of a switch which is blocked open
is transmitted to the elongated connecting member, and theréfore is not transmitted to
25 the opposite actuator, the components of the interlock 17 do not have to be as robust
~as in the past to resist forces which could defeat the interlock. Furthermore, the
absence of the distorting forces allows the connecting member to be offset from the
planes of the cam plates such as by the offset members 107. This allows flexibility to
clear the bus bars and sfabs (no:i shown) which are located behind the circuit breakers
30 1 and 3 for connecting them to the line and load conductors. Thus, the circuit breakers
1 and 3 can be mounted one above the other as 'shown in Figures 1 and 3, and are not
limited to side by side placement as was required with some of the prior art interlocks.
It will be clear from the above that the interlock of the invention can be used to prevent



speed nmotor controls, and in fact in any installation where it is desired
to interlock two 25 swtching devices. It will also becone apparent
that the invention can be used to interlock a single switch. Referring to
the drawings, two circuit breakers 1 and 3,jgconnected as a transf@fgepliish
5 are nmounted one above the other on a base plate 7. The circuit breakers 1

and 3 have el e&ﬁeﬂ I itSh a i S Bohnestiy | -
30 phase, dé@nﬁgﬁ%ﬁstﬁ#gh'epgg%%%seggstems t?%gﬁ%ﬁ?"g’gm&“
cormmect ed. Thetocmmanualshaddlerds almotoropemtorcfordnstandeosed by an operating
mechani sm 13 and 15, resgac ivelig_ Thle ﬁi rcui tf reaker. 1 @\é be cpnnect.e
to provide power to alo "[Fn%?c ot RS Ot Beare r s%ﬂ In
comer ci al povmaiﬂlﬁmutueta?e&cﬁw $RilleQ'in the art that various modifications and-
94- ECB- 142 shown). The circuit breaker 3 alternatively supplies power to

the | oall from alteraatives tothpse details: could besievelaped i lightiafshe overall seachings of the

unsynchroni zed,. j,t IS inperatiyve a 0 connect t he | pad ,at
any particul ar%‘%ﬁ’f’.fg’m W@ﬂ%kh@s bﬂ'&@@é{ hﬂ"f’@%m"g& Sﬁ’d%gedt dre fieant 1o be
 illustrative only and not limiting as to the scope of invention which is to be given the

full breadth of the claims appended and any and all equivalents thereof.



circuit breaker cannot be closed until the other eircuit breaker is open
The interlock 5 17 of the invention in i nsul ative
pl ungers 19 and 21 which engage the operati rgTﬁﬁ;ﬁiﬁﬁﬁEﬁﬂksﬁEEaln 15 of the
circuit breakers 1 and 3-in-a manner such as F‘t@s_@mmed in{ju. S. Patent
No. 4,286,242, which is her eby i ncor por at ed | ungers 19
and 21 novmssmeﬁHameapﬂ llong a | ongi tudinal axis23—-and—25—1n the first
posi tion |I he pIunger 21 in Figure er prevents 10
oper ation mechani sm 15 to c tl“ 11 of the :
circuit brea er Wth both circuit breaker he pl ungers 19
and 21 assune an | nt er medi at e position as shown | n F| gure 2 Cl osure of
either of the circuit breakers causes the associ ated operating nechanismto
engage the plunger and extend it away fromthe above-described first
position. As will be seen, the interlock mechanism 15 “responds to
this novenent of the pIunger on the circuit breaker which is closed to nove
the plunger on the other circuit breaker to the first position, which
prevents operation of the other circuit breaker. The interlock 17 further

i ncl udes an actuator 27 and 29 associ ated Mith each of the plun rﬁ%% nd
21. These actuators 27 and 29 are int ercon\hinect ed by a 20 %g' 34?1[
menber 31 in WI“& {s%@nqu AD el ongat ed nenber .

1. An interlock (17) for a pair of electrical switching devices (1, 3)
each having a housing containing electrical contacts (9, 11) and an operating
mechanism (13, 15) for opening and closing said electrical contacts 9, 11), said

5 interlock (17) comprising: |
a plunger (19, 21) mounted through each housing and engaging
saxd operating mechanism (13, 15) to prevent said operating mechanism from closing .
said electrical contacts (9, 11) when said plunger (19, 21) is in a first position;
an actuator (27, 29) associated with each plunger (19, 21).and -
10 coupled thereto for mutual movement therewith and having an overtoggle position when
the plunger (19, 21) is in said first position which prevents movement of the actuator
(27, 29) by the plunger (19, 21) when an attempt is made to operate the operating
mechanism (13, 15) to close the electrical contacts; and
a connecting member (31) connecting said actator (27, 29) for
15 opposed motion such that when the opemting mechanism (13) of one electrical
switching device (1) is operated to close the electrical contacts (9) of said one electrical
switching device (1), the plunger (1) of the other electrical switching device Q) is
moved to said first position to prevent the operating. mechanism (15) of said other
electrical switching device (3) from closing said electrical contacts (11) of said other
20 electrical switching device (3). '

2. The interlock (17) of Claim | wherein each said actuator (27, 29)
comprises a cam plate (33, 65) pivotally mounted adjacent the associated plunger (19,
21), and coupling means (35, 75) coupling said plunger (19, 21) and said cam plate

(33, 65) for said mutual movement and comprising a cam slot (45, 77) in said cam

25 plate having a camming section (47, 79) and an overtoggle section (49, 81), and a



The actuator-27 includes a cam Elﬁat e ?;BrargisBEEDHaSiaE@i\l;ivi ce 35 coupling

{)ih\?o'fglml SI ﬁéﬁnfgmmmﬂmlwmn 9 fori mut userieERent . fThe camplate 33 is

IGRERY out a—pFvot—axrsprovided by a pivot pin
37 supported in spackd pl anar nenbers forppd by the |egs 39 andgEcaiif
bracket 43 25 secured to the base plate 7 with the axis fornmed by the

pi vot pin 37 ViSih PXSE Rl F 01213 eRpAHiRE Sdi f , sai
t ongi t udi nal cgilflg‘%g f)(fsl%/%?(%l ﬁiﬁgy% le’%e Zou%ﬁlﬁéa:%gmeﬂ%%@ishgpuggg a

ngﬁTRg sl ot co@l?ua' pin (ﬁh58:94mninagaidmenglggmm 8{)coft saidcam siot (#5n

: e over .e S n of4{ he - t [

passi ng thr oﬁgﬁg’ftﬁesagf%ﬁg%{xag’ ?&' ﬂeﬁf@ﬁﬁ nglﬂéggba é%‘ﬁ%ré%’a?ﬁﬂ\ﬁﬁﬁl e
the camm ng sweftbgle ésition.s! anted with respect to radii passing through the
pi vot axis of the pivot pin 37. The'cou%I i ng device 35 further includes a

coupl Sng pin 51. Preferdabl y Ehecinteplosk €87) of GlaimiZiwhersin said pluagen(19; 2d) is
plunger 25 SRblnbidtof réctitindar’ 680 Efbnks bGitudinl bxis (23, 25), said cam plate (33,
65) is pivotally mounted for rotation about a pivot axis (37, 67) passing transversely
through an extension of said longitudinal axis, said overtoggle section (49, 81) of said
cam slot (45, 77) is generally tangent to a radius passing through said pivot axis (37,
10 67), and said camming section (47, 79) of said cam slot (45, 77) is on a slanted bias

with respect to radii passing through said pivot axis (37, 67).

4.  The interlock (17) of Claim 3 wherein each actuator (27, 29)
further includes biasing means (61, 93) biasing said cam plate (33, 65) toward said
overtoggle position.

15 - “The interlock (17) of Claim 4 wherein each biasing means (61,
93) comprises a spring generating a spring force which increases with displacement and
wherein each spring (61, 93) is mounted such that displacement increases with rotation
of the cam plate (33, 65) away from said overtoggle position, wheréby when the
operating mechanisms (13, 15) of both electrical switching devices (1, 3) opens the
20 electrical contacts (9, 11), each cam plate (33, 65) is rotated to an intermediate position
| with said pin (51, 83) engaging said camming section (47,-79) of said cam slot (45,
77). . o : _ .
6.  The interlock (17) of Claim 5 wherein said cam plates (33, 65)
. rotate in spaced parallel planes and said connecting member (31) comprises an
25 elongated member (97) and means (107) laterally pivotally connecting ends (99, 103)
of said eloﬁgated member (97) to said cam plates (33, 65) for translation in a plane
parallel to said spaced parallel planes.
| 7. Theinterlock (17) of Claim 3 wherein each said actuator (27, 29) _
_ “includes a mounting bracket (43, 73) having spaced planar members (41, 43, 69, 71) -
30 a pivot pin extending between said planar members forming said pivot axis for said
cam plate (33, 65) which is positioned between said planar members, said planar
members (41, 43, 69, 71) each having a guide slot (55, 57, 87, 89) extending along
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clevis andthe Coupi Mg pin 51 extends t e . he':'cl-é\'/'i s”and'

t he cam sl . the coupling Pk SHEESHANBERN DN the clevis

53 and engqg L“l mmﬂ mn and 57 in the | eBEBAGHR 41 gf the bracket 43
par alclek to t

whi ch are e 4 ongi tudi nal axys_23 0f the prurmyger. g
plate 33 is centered on the pivot pin 37 bet ween t he Ie%%ﬁggafanr%d 41

by spacers 59._(.See Fi qur I GAl tensi yele) I s .stretche
ot pon 1 he AZPIBF Sybbed sl fbor din 051, 673 s Baleille BB ST e BereBgp s B4EK.
41. The spri %E)tﬁ@SS?Bﬂ,SSJS, 39 asarsl) & @@caﬁ_g]avgs,dmn overtoggl e position as
shown in Figure 3 in which the coupling pin 51 engages the overtoggle
section 49 of the cammi8ng slhe intsrigek 6%)@i@é§"?ﬁ!géh°p'ﬂﬂrf§lﬂ'caﬂgpla&st(s§- 63)r st

position nentjone ' b CR: fe ti '
associ at ed otﬁétfga ﬂ'n%g%éghéﬁ?%er% &%n%%r%{/detﬁ?@%ﬁééu@%ﬁo Fﬂ@ %)mré‘gkg? &My of
the csrcuit kRiongied nlembds (9Pnindaneshs (107 laterglly pigoritly icosnedfing ends (99, 108)

pl unger 19 and the cam pl zgte-33 for mutual ve gt. That is, .,rotatiqgn of
the cam pl at ©f38id,elengated membper-(57) o, s3id Gam SBFFSS(S B &rdmﬂaﬂg@ In a plane
Simlarly, mb\éﬁaﬁ gﬁge‘p folages’ esul ts 15 in rotation of the
cam plate 337t roﬂ%h%% can‘h?%aa%tloh provi ded by the engagenent of the
coupling pin 51 and t hé.canmAmipterlocki(b7) f67 an electricalcswitching devide (153) havingver ,
o e O b hoialnSg YRERat &5nadlS 9, Y a8 35 Upfiing ncthaii (81"

10 for opening and closing said electrical contacts (9, 11), said interlock (17) comprising:

a plunger (19, 21) mounted through said housing and engaging
said operating mechanism (13, 15) to prevent said operaiing mechanism from closing
said electrical contacts (9, 11) when said plunger (19, 21) is in a first position;

i ~ “an actuator (27, 29) comprising a cam plate (33, 65) pivotally

15" mounted adjacent the said plunger (19, 21), and coupling means (35, 75) coupling said

plunger (19, 21) and said cam piate (33, 65) for mutual movement and comprising a

cam slot (45, 77) in said cam plate (33, 65) having a w.mniing section. (47, 79) and an

overtoggle section (49, 81), and a coupling pin (51, 83) on saxd plunger (19, 21)

engaging said cam slot (45, 77), said coupling pin (51, 83) engaging said overtoggle

20 section (49, 81) of said cam slot (45, 77) with said plunger (19, 21) in said first
position and said actuator (27, 29) in an overtoggle position; and

a connecting member (31) connected to rotate said actuator (27,
29) into said overtoggle position in which closure of said electrical contacts (9, 11) is
blocked and to rotate said actuator (27, 29) out of said overtoggle position to a position

25 in which said coupling pin-(51, 83) engages said camming section (47, 49) of said cam
slot (33, 65) and in which said electrical contacts (9, 11) can be closed by said
operating mechanism (13, 15). |

10.  The interlock (17) of Claim 9 wherein sa1d plunger (19, 21) is
mounted for rectllmmr motion along a longitudinal axis (23, 25), said cam plate (33,

30 65) is pivotally mounted for rotation about a pivot axis (37, 67) passing transversely
through an extension of said longitudinal axis (23, 25), said overtoggle section (49, 81)
of said cam slot (45, 77) is generally tangent to a radius passing through said pivot axis

—_—
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"a force applied to the pI unger 19 by an gg’rp L0, ,OReT AL t he op'e”'ra-t.i ng
E ‘g ed atcrrq'g line of force

mechani sm 1£I“lmmltm mnmllcont acts 9 i
whi ch passe ot 20 QT thé P‘am plate 33 fornmed by

the pin 37. Furfhef note,® si'nce the overtoggL@ section 49 of the %_n?ﬁ
slot 45 is tangent to this Ilrre of force ere is no conponent tending ?o

't ot Cposi t1 on O O1F, aid solE Bfimin scBion €% 19) $F1saidl taleolof 452, 79) s itied pf|

first positio ing pl ngages veftoggl'e section
49 of the cammiespeqbitatradii passing ahsouph saidapieot3xisc @Tn67).be rotated by an

coupl Tng pin 51 engages the cTimtmgriode (17 Ptk e e@%%@tﬂ&: 29)
appl | cati on of sisfePiafdd dshe @htéiagg i idsife GitE cai pishe/B3125) said

rotates the canmm ng ate uat or or the unger e
ci rcui tSbreakeova'togglapositiomr i mge of the actuator 27. Thus, |t aI so

b 67 supported by the peanatie gt %?fﬁﬁﬁwaﬁdw?ve““%a%e@ gt
secured to the.ﬁzsmﬁsa'xﬁémﬁ Wrdcket (13 ﬂB)’ﬁdvm\%gp&Zd?he pd.eﬁmeisr(amswr@em),

through an extensi on of Iongltudlnal axi s | unger 21
a pivot pin (37, 67) extending between said planar members formmg said pivot axis for

said cam plate (33, 65) which is positioned between said planar members, said planar

10 members (41, 43, 69, 71) each having a guide slot (55, 57, 87, 89) extending along

| a radius through said pivot pin (37, 67), said coupling pin (51, 83) engaging said guide
slots (55, 57, 87, 89) as well as said cam slot (45, 77).
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- 8- | .94- ECB- 142 The actuator 29 fufther i ncl udes a
coupling device 75 conprising the cammng slot 77 in the camplate 65
having a cammi ng section 79 and an overtoggle section 81 confi gured

simlarly to the sections 47 and 49 of. the canm ng sl ot Hﬁ %}%‘\g
33. A coupling pin 83 engages the canm ng slot 77 and ext E 5&% :
| egs of a clevis 85 secured to the end of the plunger 21 B :

slots 87 and 89 in the legs 69 and 71, respectively of the bracket 73. The
camplate 65 is centered on the-psvet pin 67 by spacers 91 and is biased to
an overtoggle position, in which the coupling pin 83 engages the canm ng
section 79 of the slot 77, by a tension spring 93 anchored by a pin 95

ext endi ng be{gw@tadPe | egs 69 and 71.-10 . The interlock 17
further inclUdes an elongated connecting member 31 conprising |link 97
pivotally c PPEUNGERS by pin 101, and at

# AL SWreCHHS HAVING
the other e g%m-mgrmhmm% by pin 105. The el ongated connecting
menber 31 transmts rotatlon of one of the camplates 33 and 65 to the | _

ot her. However, as the camplates 33 and 65 are mirror inmages of each
ot her, rot ation of one 15 cam pl ate away fromthe overtoggle
positien, rotates the other camplate toward the

An interlock (17) for a pair of electrical switching devices (1, 3) includes
plungers (19, 21) mounted through the switch housing and engaging the opemﬁng
mechanism (13, 15) which opens and closes the switch. The plunger (19, 21) of each

5 switch is coupled to a pivotally mounted cam plate (33, 65) by a pin (51, 83) which

engages a éamming slot (45, 77) in the cam plate for mutual movement of the plunger

(19, 21) and cam plate (33, 65). The cam plates (33, 65) associated with the pair of

switches (1, 3) are connected by a connecting link (31) for coordinated rotation. When

one switch (1) is closed, the operating mechanism (13) extends the associated plunger

10 (19) which through the cam plates (33, 65) and connecting link (31) raises the other

plunger (21) to block closing of the other switch (3). When a plunger (19, 21) is in

blocking position, the coupling pin (51, 83) engages an overtoggle section (49, 81) of

the camming slot (45, 77) of the associated cam plate (33, 65) such that a force

generated by any attempt to close the associated switch (1, 3) is directed through the

15 pivot axis (37, 67) of the cam plate (33, 65) and generates no component tending to

rotate the cam plate. Hence, no force is transmitted to the connecting link (31) or to

the cam plate (33, 65) and plunger (19, 21) associated with the switch (1, 3) which is

already closed. Opposed springs (61, 93) bias the respective cam plates (33, 65)

toward the overtoggle position and urge the interlock (17) to an intermediate position

20 when both switches (1, 3) are open so that either may be closed. A single actuator

(27, 29) can be ﬁsed to selectively block operation of a single switch (1, 3) without

* transmittal of a force generated by an attempt to close the switch back through the
actuator (2'7, 29) to a manual or motor operator.

__,————’—’—’—’.’_—’——P———
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overtoggl e position. Thus, as shown in Figure 1 when the normal circuit
breaker 1 is closed to close its contacts 9, the plunger 19 is noved by the
operating nechanism 13 toward the actuator 27. The coupling pin 51 engages
t he canm ng section 47 of the canm ng slgﬁ.45 to rotate the camplate 33 in
a clock-wi se direction. The el ongated 26’ ~connecting nenber or link 97
rotates the camplate 65 cl ock-wi se so that the coupling pin 83 slides

al ong the canmm ng jg@f' n,79 of the camm ng sl o nters the

overtoggl e section The spri -93--assHr€ P gQ3,engages the
overtoggle section 8I. In this condition, wtf] thgjcontacts & of the
circuit breaker 1 closed, if anjattenpt is e t¢® close the contacts 11 of
the circuit 3, the operating nechanism 15 25 £? of the circuit breaker 3
woul d apply a force to the plitmger 21. Howeve
is in engagenment with the overtngIe section
force applied to the plunger 21.is projected j ivot pin 67 so
that the closure of the contact] 11, s bl ocked ! since the
camm ng section 79 of the camm hg ot 77 is s>tqd a radius passing
t hrough the pivot pin 67, therelis 0 -
to rotate the camplate 65. Henfe, the.atté

i ncédf{t he coupling pin 83
: ing slot 77, the

>-1@ircuit breaker

3 | i f back th h: t he g3 to th
oo o force back (i ovahi o ol grasec T
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-9 - 94- ECB- 142 Wen the circuit breaker 1 is opened,
the spring 61 tends to rotate the camplate 33 toward the overtoggle
position. It will be recalled that the spring 93 is already hol ding the cam
plate 65 in the overtoggle position. gpmever, since the springs are nounted
so that they are stretched nore as th 4espective cam plates are 5

rotated away fromthe overtoggle position, with the camplate 65 in the

overtoggl e positio e camplate 33 rota t he overtoggl e
position, the spri erts greater— o4 %zg 93. Hence,
the camplate 33 is rotated tovard the overtqggl e4¥position i ch, through

t he el ongated connecting nmenber] 31, rotates tjhe chm pl ate 65 out of the
overtoggl e position. The opposi:ng forces exer leﬁy the 10 springs 61
and 93 will reach an equilibdrdmwi th the int

rlfock &Y in an internmedi ate

position shown in Figure 2 in vYni ch the couplfNyg T ]ﬁtand 83 engage the
approxi mate m ddl e of the canm.ng sections AN O\ e respective
camming slots 45 and 77. In t hils q%sition, t i3 erSOdK i s ready for
either circuit breaker to be i :
S 10f
Iy TR i =1
3L "5y o
5 | 9——::':: ¢ ‘
. I %
| 1 s
| /
| ; 3
!L_ f 197
L/
/
....... J—
ir— 1 ]
3 j
| f
} ,
_ %
| 15 /
sy
L JEEA:
YT
sl 1
| I LA\
:i:"‘” )\
. ! N
_.‘ /\
| 0
| f
/

-
|
|
|
|

A A AA. |




Y

closed. If the circuit breaker 3 is closed to close the contacts 11, the
Operating 15 mechani sm 15 will extend the plunger 21 so that the
coupling pin 83 rotates the camplate 65 in a clock-wise direction to the
~position shown in Figure 3. This results in rotation of the camplate 33 by
t he el ongated connecting nmenber 97 t o3the overtoggle position in which the
operating nmechanism 13 of the circuit breaker 1 is blocked fromclosing the
\contacts 9. Agai n, enpt to close the ' he circuit
br eaker 20 %Fagihﬁgtked rmce tte fthe force lied to the
pl unger 19 passes through the pivot pin 37, d t48e configuration of the

t

e

overtoggl e section 49 of the c¢n1s|ot 45 res s fin no conponent of the
force tending to rotate the camplate 33. Si o force applied to the
contacts of a switch which i 3l ocked open i $Jtramglgitted to the el ongated
connecting nenber, and therefoe is not tran e 3 t he
opposite actuator, the conponents of the int k 1 0 not have to be as
robust as in the past to resi st f? ces which{gp gd at the interl ock.

[

Furt hernore, the absence of th? diftorting foffeygalFons the connecting
menber to be offset fromthe plane the c I ggh as by the of fset
menbers 107. This allows flexiBility tb cl 4% S rgg9and stabs (not
shown) which are | ocated behing_ihp_ =cuit &r s <«—]1 2nd 3 for
connecti ng them to the line an Oﬁb_cjnd%tq - h\ : Lﬂhr cuit breakers
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1 and 3 can be nounted one above the other as shown in Figures 1 and 3, and
are not limted to side by side placenent as was required with sone of the
prior art interlocks. It will be clear fromthe above that the interlock of
the invention can be used to prevent 4/4 - 10-

94- ECB- 142 operation of a single switch. In such a case the connecting |ink
97 could be connected to a manual handl e gF—amotgr operator for instance.
Whi | e specific enbodi nents of the invgﬂ,ff's%h* ﬁeen-descﬂﬁbed in detail,
it"wll be appreciated by those skil \ee”i hat vari ous

nodi fications and 5 alternati ¥l s coul d be devel oped

in light of the overall teachings of jf"_ggﬁordingly, t he
particul ar arrangenents di scl osed af il bustrative only and not

limting as to the scope of inyentid ji ven the full breadth
of the clains appended and anyggﬁyzf
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Revi sed O ai ns 1. An el ectrical sw tching device having a housing
containing electrical contacts and an operating nmechani srafar. .openj
closing said electrical contacts, and an interlock conprilsg
mount ed t hrough said housi ng and engagi ng sai d operating{jre
prevent the latter fromclosing said electrical contacts|wA

isin a first position, an actuator associated with saidipager and """
coupl ed thereto for mutual nnveniﬁt therewith and havi ng an overtoggl e
position when the plunger is in the first position which prevents novenent
of the actuator by the plunger when an attenpt is nade to operate said
operating nechanismto close the electrical contacts, and a connecting
nember is cABSLBALGE to said actuator to nove the latter into said
overtoggle position in which closure of .said electrical contacts is bl ocked
and to nove INEFRLOGE tKPR: BLECTBICALf SHEFCHES HAVING FLUNGHRS ti on i n which said

el ectrical ENCAGNGORERATING MEGHANESMY sai d operating nechani sm the actuator
conprising a camplate pivotally nounted adjacent its associated pl unger,
and coupling neans coupling said plunger and said camplate for the

An interlock (17) for a pair of electrical switching devices (1, 3) includes
plungers (19, 21) mounted through the switch housing and engaging the operating
mechanism (13, 15) which opens and closes the switch. The plunger (19, 21) of each

5 switch is coupled to a pivotally mounted cam platé (33, 65) by a pin (51, 83) which

' engages a camming slot (45, 77) in the cam plate for mutual movement of the plunger

(19, 21) and cam plate (33, 65). The cam plates (33, 65) associated with the pair of

switches (1, 3) are connec_ied by a connecting link (31) for coordinated rotation. When

_ one switch (1) is closed, the operéting.mechanism (13) extends the associated plunger

10 (19) which thiough the cam plates (33, 65) and connecting link (31) raises the other
plunger (21) to block closing of the other switch (3). When a plunger (19, 2l) isin

blocking position, the coupling pin (51, 83) engages an overtoggle section (49, 81) of

the .camming slot (45, 77) of the associated cam plate (33, 65) such that a force

generated by any attempt to close the associated switch (1, 3) is directed through the

15 pivét axis (37, 67) of the cam plate (33, 65) and generates no component tending to
rotate the cam plate. Hence, no force is transmitted to the conriecting link (31) or to

the cam plate (33, 65) and plunger (19, 21) associated with the switch (1, 3) which is

already closed. Opposed springs (61, 93) bias the respective cam plates (33, 65)

toward the overt(;ggle position and urge the interlock (17) to an intermediate position

20 when both switchgs (1, 3) are open so that either may be closed. A single actuator
(27, 29) can be dsed to selectively block operation of a single switch (1, 3) without

transmittal of a force generated by an attempt to close the switch back.through the

actuator (27, 29) to 2 manual or motor operator.
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mit ual povement ~and conprising a

cammi ng se oggl e ?ECPPO%ETM BELY
pl unger enamumalmuﬂ:‘l}ml ot an ‘s’a-l‘ti-:.pf) ungel
and sai d actwuatcor L n*safd bvertoggl e posi ng abaqie oV ﬂogg]'e]ggs
section thereof. 2. A devi ce accordi rrg1ﬂﬁ=' claiml, wh Ne-ptunger.. i
nmounted for, rectiljnear . not ion along a longitudinal axis, the camp
pivotally C €dds$:ati on about a pkvot axi s passing transversel y

th h an extension of S di nal , axi overtoggl e section, of
t h(raoggm sl ot XI s generdl | yaé%ﬁiﬁﬁf'c%l' S‘Q%FQ éewﬁgi%j}‘g @ BRwgIng fiomtaining
axi s, and telﬂ;:tuaahcqgtapestarmhanfondnatmgrmed:lmamsm for epehiagt &t blmg\ﬂsgid
rdi
respect to eié&hba IEEHE Hye M9 thisAbEk Bb}c“ﬁ:}n&‘ﬂﬁ 3 pl&r&%?r rﬁ‘oﬂﬁi@gﬁﬁgﬁ ﬁﬁ

to claim1l or act uat or
spaced pl ar'i‘&t”s}?&rﬁégse“%aﬁﬂ‘goﬁa' |?P%rﬁf'98d"’\¢§hﬁelsﬂbéﬁ @VGn‘pltbﬁalatMnﬁenB

form ng thelgsingtsaidislettrical vomactsplviien hid plurigdtoRi i ANERstOPbYRRA, SaH d

planar meme gator akSo AL NItRESRS ﬁunegae(l:'%ngacvolurb?ed thereto for mutual movement
therewith and having an overtoggle position when the plunger is in the first
position which prevents movement of the actuator by the plunger when an
attempt is made to operate said operating mechanism to close the electrical
contacts, and a connecting member is connected to said actuator to move the
latter into said overtoggle position in which closure of said electrical contacts is
blocked and to move said actuator out of said overtoggle position in which said
electrical contacts can be closed by said operating mechanism.

N, SHEET o

2. A device according to claim 1, wherein said device comprises
a pair of switches each having a housing containing electrical contacts and an
operating mechanism for closing said electrical contacts and the interlock
comprises a plunger mounted through each housing, an actuator associated with
each plunger, and the connecting member is connected to said actuators for
opposed motion such that when the operating mechanism of one switch is
operated to close the electrical contacts thereof, the plunger of the other switch
is moved to the first position to prevent the operating mechanism of said other
switch from closing the electrical contacts of the latter.

3. A device according to claim 1 or 2, wherein the or each
actuator comprises a cam plate pivotally mounted adjacent its associated
plunger, -and coupling means coupling said plunger and said cam plate for the
mutual movement and comprising a cam slot in said cam plate having a camming
section and an overtoggle section, and a coupling pin on said plunger engaging
said cam slot and with said plunger in said first position and said actuator in said
overtoggle position engaging said overtoggle section thereof.

4, A device according to claim 3, wherein the or each plunger
is mounted for rectilinear motion along a longitudinal axis, the or each cam plate
is pivotally mounted for rotation about a pivot axis passing transversely through
an extension of said longitudinal axis, the overtoggle section of the or each cam
slot is generélly tangent to a radius passing through said pivot axis, and the
camming section of the or each cam slot is on a slanted bias with respect to radii
passing'through said pivot axis.
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A device according to claim 5; wherein the or each cam plate
is biased towards the overtoggle position.

7. A device according to claim 6, wherein each cam plate is
biased by a spring generating a force which increases with displacement, each
spring being mounted such that displacement increases with rotation of its cam
plate away from the overtoggle position, whereby when the operating
mechanisms of both switches opens the electrical contacts, each cam plate is
rotated to an intermediate position with the coupling pin engaging the camming

- section of its slot.

8. A device according to claim 7, wherein the cam plates rotate
in spaced parallel planes and the connecting member is elongate with means
laterally and pivotally connecting its ends to the cam plates for translation in a
plane parallel to said spaced parallel planes.

9. Electrical switching devices substantially as described herein
with particular reference to the accompanying drawings.
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associ ated with each plunger, and the connecting nenber is _connected to
sai d actuators for opposed notion such that when the operafl :
one switch is operated to close the electrical contacts thgr LAGEMENT SHEET }i

pl unger of the other switch is noved to the first position tDoé_Ee{)Ez‘e g hNt@g-,

oper.ating mechani smof said other switch¥fomclosing the [eLECTHEi-@ak.E. .
contacts of the latter. 7. A devi ce according to claim®6, wherei
pl ates of the actuators ro | fg rall |l anes and the connecting
menber is elongate with ne ﬁl’%@\%m aﬁg \Fgle&r Gonnect | ng its ends
to the cam plates for trahQ BHFETRIGAL SWHCHING DEVIGES sai d spaced

paral l el planes. 8. El ectrical switching devices substantially as

described h ' ' r A M e to the acconpanyi ng draw ngs.
- 13- eéﬁbkdhblﬂlﬂﬁ bFC'H-IE N\fé SHEET HAS BEEN a radi us through
said pivot pin (37, 67), said coupling pin (51, 83) engaging said guide

slots (55, 57, 87 89? as well as said camslot (45, 77).
Field of the Invention '

This invention relates to electrical switching devices which interlock
electrical switches to preclude two switches from being in the “on" position

simultaneously or to lock out a single switch.

Background of Information
There are a number of applications where it is required that the

operation of two electrical switches be coordinated such that only one switch
can be in the "on" position at a time. One such application is the transfer
switch which selectively provides a load with electrical power from either of two
different sources, such as for example, a commercial power system and an
auxiliary supply which may be a diesel generator, or even another commercial
source. Often circuit breakers are used as the switches in such transfer
switches although switches without overcurrent protection are also used. Itis
imperative in such transfer switches that in transferring between independent
sources that the switch disconnecting the former source be turned to the “off"
position before the switch connecting the new source is turned to the "on"
position to preclude interconnecting two sources with a random phase
relationship.

Another application for interlocks is in ac motor control circuits such as
reversing controls where one switch is used to connect the motor to a source
with one phase rotation for forward operation and another switch connects the
motor with the opposite phase rotation for reverse operation. Here to, the
switches, which may be contactors, motor starters, motor controllers or
switches without overcurrent protection
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8. The interlock (17) of Claim2 wherein said can1p|ates
I n spaced parallel planes and said connecting nmenber (31)
el ongat ed nenber (97) and neans (107) laterally pivotally
(99, 103) of said elongated nenber (97) to said campl ates
translation in a plane parallel to said-spaced parallel plahes=
i nterl ock (17) for an electrical swtching device (1, 3) haV|ng a hou5|ng
containing electrical contacts (9, 11) and an operating nechanism (13, 15)
10 f or comditiorng THi§! intbASCK Sequilied that the iciralit dredlars e ligried enddod
interlock (17) conprising: a plunger (19, 21) nounted through said housing
and engagi ngeR&i d operati ng mechani sm (13, 15) to prevent said operating
mechani sm from cl 88 10:.Sa] er
(19, 21) isin a ?ﬁl?'[sl%'s;%}s‘lg‘?‘ﬁ'ﬁé\rbgdﬁgac ui‘[“"?‘ﬁ{’i‘ﬂ/‘ ﬁ'ﬂﬁé‘}%ko#ﬁ?’??%g%@w
plate (33, 6openationtofl two dwitches. nounted adj acent the sai d pI unger (19,

21), and coupling_peans (35, 75) couplln sald n . an sai d
cam plate (33, 65y hets igudynee \(pch IQS"éam which &’5 Ce%7)

in said cam géma C

overtoggle s c't%i%%é%iy g?l??é%hgqga%lgupl | %‘%ﬁnw{]ﬁ‘, %lgc%ﬁ) soglaﬁ %ﬁéurqgter
(19, 21) engtgnsmwitteal mroaghsthetemwmédmms;m d coupling pin (51, 83)
engagi ng said ove%hg

rcleg is also a need for such an improved interlock which does not
require that the switches be located side-by-side.

There is an additional need for such an improved interlock which
provides flexibility for various arrangements of bus bars connected to the
switches.

SUMMARY OF THE INVENTION

Accordingly, the present invention resides in an electrical switching
device having a housing (etc.as claim 1).

In one embodiment of the invention the electrical switching device
comprises a pair of switches (etc. as claim 6).

With that plunger in the first position, the associated actuator is in the
overtoggle position, and therefore, forces generated by any attempt to close
that switching device are not transmitted back through the connecting member
to the one switching device and its plunger and actuator. Among the
advantages of this is that the parts do not have to be made as robust as those
of earlier interlocks which had to resist distortion which could defeat the
interlock function. The invention also has application to a device which
prevents closure of a single switch without transmitting a force back through
the interlock device when an attempt is made to close the switch.
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20 section (49, 81) of said camslot (45, 77) with spi 9,

21) in said first position and said actuator (27, 29) in .é-r‘\pﬁg@m-sHEET%;
position; and a connecting nenber (31) connected to rotat Bgrl(;l ?cbug or //
(27, 29) into said overtoggle position in which closure o _d--&h. CN\CHQ'I Il
contacts (9, 11) is blocked and to rotatetsaid actuator (27, \d't“ﬂ{;:ﬂf-__-__.._;'__;j__‘__'_
said overtoggle position to a position 25 I n which said coupling pifi

(51, 83) engages said camm ng section (47, 49) of said camslot (33, 65)
and in which said electrical contacts (9, 11) can be closed by said

oper ati ng nechani

The interlock (17) of Claim9 wherei

13, 15). 10. o : .
sai d pl unger (19,"5’%%6\ erB)ﬁrR"é'EqudF meunted ifaeeactilingaromotions éete. as claim

| ongi t udi nal
nmount ed for
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section (49,

passing thro
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because the over toggle section of cam slot is perpendicular to this line of

force, there is no component tending to rotate the cam plate. As a resuit, no
force is transmitted through the connecting member to the portion of the
interlock associated with the other switching device.

Also, the cam plates are biased, preferably by springs, to the over toggle
position. The springs are positioned such that the spring force applied to a
cam plate increases as the cam plate is rotated from the over toggle position.
Thus, when a switching device which has been closed is opened, the spring
force applied to the associated cam plate is greater than that on the other cam
plate which is in the overtoggle position. The result is that the other cam plate
is rotated out of the overtoggle position and an equilibrium is reached with both
cam plates in an intermediate position from which either switching device may
be closed.

The cam plates are each pivotally mounted on a pivot pin between
spaced planar members which have guide slots for the coupling pins extending
along radii through the pivot pin and parallel to the longitudinal axis of the
associated plunger.

The components of the interlock need not be in the same plane as in the
past. Thus, the cam plates can instead be mounted in spaced parallel planes
with the connecting member in the form of an elongated member positioned
in yet another parallel plane with bearﬁs laterally and pivotally connecting ends
of the elongated member to the cam plates. This provides flexibility for
clearing the bus bars in some installations.
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(37, 67),

slanted with respect to radii passing
The interl ock
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and said camni ng section (4 d—cam sl ot (45, 77) is
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overtoggl € pd Wher.eln !

sai d actuat or (27, 29) includes a nountd4 Hy-bracket (43, T§?*ﬁéVFﬁg;spaced*«ﬂ
pl anar nenbers (41, 43, 69, 71), a pivot pin (37, 67) extending between
sai d planar nenbers forning said piReVisédiGlaings said can1p|ate (33, 65)
whi ch is positioned between said planar nenbers, said planar

nb 41 43,
ext endi ng aitbng’ AT giiodinElitcig Neyiodt #ﬁ‘gs%"?%@éﬁ%ﬁfg"‘aﬁn %ﬁ%%ﬁ'?%g pi
(51, 83) engogtacis amddany opéﬁatsigomchéﬁsnﬁfor épenin® andsclosihg said sieotricalm

sl ot (45, 770). 15 Revi se
ontacts,

and an lntecio& ?:Bnnﬁ:)rising a plunger mounted through said housing
and engaging said operating mechanism to prevent the latter from closing said
electrical contacts when said plunger is in a first position, an actuator
associated with said plunger and coupled thereto for mutual movement
therewith and having an overtoggle position when the plunger is in the first
position which prevents movement of the actuator by the plunger when an
attempt is made to operate said operating mechanism to close the electrical
contacts, and a connecting member is connected to said actuator to move the
latter into said overtoggle position in which closure of said electrical contacts
is blocked and to move said actuator out of said overtoggle position in which
said electrical contacts can be closed by said operating mechanism, the
actuator comprising a cam plate pivotally mounted adjacent its associated
plunger, and coupling means coupling said plunger and said cam plate for the
mutual movement and comprising a cam slot in said cam plate having a
camming section and an overtoggle section, and a coupling pin on said plunger
engaging said cam slot and with said plungér in said first position and said
actuator in said overtoggle position engaging said overtoggle section thereof.
2. A device according to claim 1 ,' wherein the plunger is mounted for
rectilinear motion along a longitudinal axis, the cam plate is pivotally mounted
for rotation about a pivot.axis passing transversely through an extension of
said logitudinal axis, the oVertoggIe section of the cam slot is generally tangent
to a radius passing through said pivot axis, and the camming section of the
cam slot is on a slanted bias with respect to radii passing through said pivot
axis.
3. A device according to claim 1 or 2, wherein the actuator includes a
mounting bracket having spaced planar members, a pivot pin extending
between said planar members forming the pivot axis for the cam plate which
is positioned between said planar members, said planar members each having
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contacts, and terlock conpri-sing & -
housi ng and en;Em l! "I ETEU ng mechani smto pr event {|nBatbatier. Troff°
closing said e s when said plunger is in at

an actuator associ ated vmth sal d plunger and coupled thereto for nut uaI
novenent therew th and having an overtoggle position when the plunger is in
the first position which prevents noveoegt- of the actuator by the plunger
when an attenpt is nmade to operate said operating nechanismto close the

el ectrical contacts, and a connecting nenber is connected to said actuator

Lo oY el bR AU 50 55080 38 B s Bolng i <

overtoggl e an%agmgrther% vitlé Sots aisiwell &t thecedm atott act s can be cl osed by said
oper ati ng nmechani sm e actuator conprising a camplate pivotally nounted

adj acent it$4 as SM%W%QI agerding to elatm G whereip th@zfl@g‘ 9&!9"5 H@S§Q|tﬂw}9mﬁ1ger

and said ca{ﬂéob éaﬁéﬁ“{wt ual novenent and conprising a camslot in
said campla aV| canm’'ng section and an overtoggle section, and a

coupl i ng pi 8. on Aadevipe anvgerding to claim 4, wherein the cam plate is biased by a

spring generating a force which increases with displacement, said spring being
mounted such that displacement increases with rotation of said cam plate away
from the overtoggle position, whereby when the operating mechanism of the
switch opehs the electrical contacts, said cam plate is rotated to an
intermediate position with the coupling pin engaging the camming section of
its slot. | |

6. A device according to any of the preceding claims, wherein said device
comprises a pair of switches each having a housing containing electrical
contacts and an operating mechanism for closing said electrical contacts and
the interlock comprises a plunger mounted through each housing, an actuator
associated with each plunger, and the connecting member is connected to said
actuators for opposed motion such that when the operating mechanism of one
switch is operated to close the electrical contacts thereof, the piunger of the
other switch is moved to the first position to prevent the operating mechanism
of said other switch from closing the electrical contacts of the latter.

7. A device according to claim 6, wherein the cam plates of the actuators
rotate in spaced parallél planes and the connecting member is elongate with
means laterally and pivotally connecting its ends to the cam plates for
translation in a plane parallel to said spaced parallel planes.

8. Electrical switching devices substantially as described herein with
particular reference to the accompanying drawings.
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engagi ng-sai-d--cam sl ot and with said plunger in said first position and

sai d actuat ' oggl e position engagi ng said overtoqggl e section
t her eof . ;\‘mmﬁ‘ Hm“amﬂﬁmrdl ng to claim1, wherein the pl .mg@; Agssméﬁ&.r
for rectil not ion sal dng a | ongi t.udi nal axis, the cam pjla 4 qa7 |
pivotally nounted for rotation about a pivot axis passing t’arslsvers'beSF—P 1

t hrough an extension of said |ogitudinall axis, the overtoggie N Yo Ao aliaYi

the camslot is generally tangent to a radius passing through said pivot
axis, and the canmi ng section of trRevised QlaiMs s on a slanted bias with
respect to radii passing through said pivot axis. 3. A devi ce according
to claim1 dr 2, Anheleetrical rewitohingatdaviden hlavidgsa chousing iomgtahnmgkeledtma'lng

Form ng t he CONGEES 3p:an aberalna TaRPHAUBE: (Hh dBRTING BBY UL SoKLPIRETIL a;
pl anar nmenbgpgtactsidhdPamitiér Bk Esthprising fa prakiyeSmounted through said housing
- and engaging said operating mechanism to prevent the latter from closing said
electrical contacts when said plunger is in a first position, an actuator
associated with said plunger and coupled thereto for mutual movement
therewith and having an overtoggle position when the plunger is in the first
position which prevents movement of the actuator by the plunger when an
attempt is made to operate said operating mechanism to close the electrical
contacts, and a connecting member is connected to said actuator to move the
latter into said overtoggle position in which closure of said electrical contacts
is blocked and to move said actuator ‘out of said overtoggle position in which
said electrical contacts can be closed by said operating mechanism, the _
actuator comprising a cam plate pivotally mounted adjacent its associated
plunger, and coupling means coupling said plunger and said cam plate for the
mutual movement and comprising a cam slot in said cam plate having a
camming section and an overtoggle section, and a coupling pin on said plunger
engaging said cam slot and with said plunger in said first position and said
actuator in said overtoggle position engaging said overtoggle section thereof.
2. A device according to claim 1, wherein the plunger is mounted for
rectilinear motion along a longitudinal axis, the cam plate is pivotally mounted
for rotation about a pivdt axis passing transversely through an extension of
said logitudinal axis, the overtoggle section of the cam slot is generally tangent
to a radius passing through said pivot axis, and the camming section of the
cam slot is on a slanted blas with respect to radii passing through said pivot
axis.
3. A device according to claim 1 or 2, wherein the actuator includes a
mounting bracket having spaced planar members, a pivot pin extending
between said planar members forming the pivot axis for the cam plate which
is positioned between said planar members, said planar members each having
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a gui de sl ot extending along a rad: :JS thrgugh saild ![oi vzt pi f;
i.n engagin ' S we as the camslot. 4. 4
gccordigng tg““ul mum‘mm’ﬂm’at he cam plate is biased towar
overtoggl e positicont 5" s A*device according to claim 4, !
plate is biased by a spring generating a force which increa W
di spl acenment, said spring being nmountedyguch that displacenment increases
with rotation of said camplate away fromthe overtoggl e position, whereby

when the operating nechani smof the switch opens the electrical contacts,
sai d cam pl at@uide sleftextending along ra Eadinsimroelgbi%I phqmtwim,fthtef?dpﬁhtgl piRg pI P
engagi ng th ' S lop of its.slof. 6. evice according to any o
thg gr egedi %bﬁggﬁg[ﬁle ﬁﬁ@?eﬁqﬂtss%ﬁ H’_egeﬂﬁ ﬁ'@ YRS es a pair of swi tches each
having a hodsi ng Acdeniee acoerdmd £ é!aﬁﬁ'3,@ﬂ1§réﬁ_ttﬁe% ?i[ateﬁ%?éééagto%p@“' sm

for closing said electrical contacts and the int ~conprises a plunger
mount ed t hr iRyAvedesggladresitien. an actuator associated with each SI unger, and
t he connect gng re ted sai.d actuators for .oppqgse tion
such that when t ga %‘f)'(eire :ﬂcﬁzﬁg&ﬁécﬁaﬂ%@n@fﬂbﬂ in'the’ cam plate 'g%'aseér%y a
spring generating a force which increases with displacement, said spring being

mounted such that displacement increases with rotation of said cam plate away
from the overtoggle position, whereby when the operating mechanism of the
switch opens the electrical contacts, said cam plate is rotated to an
intermediate position with the coupling pin engaging the camming section of
its slot.

6. A device according to any of the’ preceding claims, wherein said device
comprises a pair of switches each having a housing containing electrical
contacts and an operating mechanism for closing said electrical contacts and
the interlock comprises a plunger mounted through each housing, an actuator
associated with each 'plunger, and the connecting member is connected to said
actuators for opposed motion such that when the operating mechanism of one
switch is operated to close the electrical contacts thereof, the plunger of the
other switch is moved to the first position to prevent the operating mechanism
‘of said other switch from closing the electrical contacts of the latter.

7. A device according to claim 6, wherein the cam plates of the actuators
rotate in spaced parallel planes and the connecting member is elongate with
means laterally and pivotally connecting its ends to the cam plates for
translation in a plane parallel to said spaced parallel planes.

8. Electrical uswitghing, devices substantially as described herein with
particular réferenoe to the accompanying drawings.




switch is operated to close the electrical contacts thereof, the plunger of
the other. swwtch is noved to the first position to prevent the operating

mechani sm of said other switch fromclosing the electrical |Eg gg g& %E&ET
latter. 7. A devi ce according to claim®6, wherein the carn lg {
actuators rotate in spaced parallel planes and the connectifn
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elongate with neans laterally and pivotal I y connecting its {eddsTta THE cam””

plates for translation in a plane par, aké to said spaced parallel planes.
8. El ectrical swtching devices substantially as described herein with
particul ar reference to the acconpanyi ng draw ngs.

ABSTRACT

INTERLOCK FOR ELECTRICAL SWITCHES HAVING PLUNGERS
ENGAGING OPERATING MECHANISM

 Aninterlock (17) for a pair of electrical switching devices (1, 3) includes
plungers (19, 21) mounted through the switch housing and engaging the operating
| mechanism (13, 15) which opens and closes the switch. The plunger (19, 21) of each
5 switch is coupled to a pivotally mounted cam platé (33, 65) by a pin (51, 83) which
engages a camming slot (45, 77) in the cam plate for mutual movement of the plunger
(19, 21) and cam plate (33, 65). The cam plates (33, 65) associated with the pair of
switches (1, 3) are connee_ied by a connecting link (31) for coordinated rotation. When
one switch (1) is closed, the operating mechanism (13) extends the associated plunger
10 (19) ‘which through the cam plates (35, 65) and connecting link (31) raises the other
plunger (21) to block closing of the other switch (3). When a plunger (19, 21) is in
blocking posi_tion, the coupling pin (51, 83) engages an overtoggle section (49, 81) of
the camming slot (45, 77) of the associated cam plate (33, 65) such that a force
generated by any. attempt to close the associated switch (1, 3) is directed through the
mf pivot axis (37, 67) of the cam plate (33, 65) and generates no component tending to
rotate the cam plate. Hence, no force is transmitted to the conriecting link (31) or to
the cam plate (33, 65) and plunger (19, 21) associated with the switch (1, 3) which is
already closed. Opposed springs (61, 93) bias the respective cam plates (33, 65)
toward the overtoggle,posmen and urge the interlock (17) to an intermediate position
20 when bothi switches (1, 3) are open so that either may be closed. A single actuator
(27, 29) can be ﬁsed to selectively block operation of a single switch (1, 3) without
transmittal qf a force generated by an attempt to close the switch back through the

actuator (27, 29) to a manual or motor operator.

(Figure 4)
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