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INTERRUPTER ATTACHMENT FOR DISCONNECT
SWITCH

Paul M. Haslam, Greensburg, Pa., assignor to I-T-E Cir-
cuit Breaker Company, Philadelphia, Pa., a corpora-
tion of Pennsylvania

Application January 24, 1955, Serial No. 483,737
10 Claims. (CL 200—146)

My invention relates to an interrupter attachment for
a.disconnect switch and more particularly is directed to
a novel attachment wherein the cooperating contacts of
the interrupter attachment are moved in straight-line mo-
tion with snap action from the engaged to disengaged
position, and vice versa, regardless of the speed of opera-
tion of the blade of the disconnect switch and an arrange-
ment in which the operating mechanism for the cooper-
ating contacts of the attachment serve only as mechanical
units and do not have to conduct current to complete the
circuit. ’

The disconnect switch is designed to isolate an elec-
trical circuit when the blade is in the fully disengaged
position with respect toitg cooperating jaws, This type
of switch can be opened under no load conditions to com=
pletely isolate a load.and. insure the safety of repairmen
and other personnel during inspection and repair oper-
ations. However, a disconnect switch is designed pri-
marily to provide electrical isolation and its cooperating
contacts are not designed to open on load current, That
is, the switch is primarily designed to be opened under
no load conditions and, in the event an operator opens
same when load current is flowing therethrough, it may
result in an arc hanging on between the disengaged co-
operating contacts and thus result in damage to both the
switch and the circuit.

In order to extend the range of function of the dis-
connect switch, it is common to provide an interrupter
attachment for the disconnect switch. The interrupter
attachment contacts are electrically connected in in paral-
lel with the cooperating contacts of the disconnect switch
at least prior to the complete disengagement of the con-
tacts of the .disconnect switch. Thus, when the discon-

nect switch contacts are disengaged, all of the load current.

will flow through the interrupter attachment contacts.

A mechanical connection between the disconnect switch
blade and the interrupter atfachment is operative to dis-
engage the cooperating contacts of the interrupter attach-
ment after the disconnect switch contacts have disengaged.
That is, the mechanical interconnection between the dis-
connect switch and the interrupter attachment is oper-
ative to disengage the cooperating contacts of the inter-
rupter attachment after the disconnect switch blade has
established sufficient flashover clearance.

Thus, with this arrangement, all of the interrupting
duty is taken by the contacts of the interrupter attach-
ment rather than the contacts of the disconnect switch.
Thereafter, one of the electrical connections between the
interrupter attachment and the disconnect switch is broken
so that movement of the blade of the disconnect switch
to the full disengaged position will provide a sufficient
airgap to prevent breakdown,

The interrupter attachment also protects the discon-
nect switch 'so that it can be closed on a line in which
load current will flow.  That is, during the closing oper-

ation, an electrical and mechanical connection is made

bétween the disconnect switch blade and

the interrupter
attachment.

Thus, prior to the engagement of the dis-
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connect switch contacts, the movement of the disconnect
switch blade effects engagement of the contacts of the
interrupter attachment. Since these contacts are in paral-
lel with the disconnect switch contacts, all of the closing
duty is placed on the interrupter and not on the discon-
nect switch, Thereafter, the disconnect switch contacts
are ciosed and hence, will not be damaged even though
load current may be flowing in the circuit,

In the prior art conmstruction, the interrupter attach-
ment unit had many disadvantages which the interrupter
attachment of the instant invention overcomes.

Heretofore, the interrupter attachment has been con-
Structed with the operating arm interconnected through
the operating mechanism directly to the interrupter at-
tachment contacts. Hence, during the initial movement
of the operating arm, the interrupter attachment contacts
will move with respect to each other even prior to the
snap action of the unit. That is, there is a teasing of
the interrupter attachment contacts during the initial
movement of the operating handle and operating mech-
anism, ’

-In the prior art, it has been necessary to provide one -
of two means to overcome these disadvantages. Orne
solution has been to provide the disconnect switch with
snap action so that the motion imparted to the oper-
ating handle of the interrupter attachment by the dis-
connect switch blade would be a snap acting motion and
thereby overcome the inherent disadvantage within the
interrupter attachment unit. "However, this has proved
to-be an undesirable solution to the problem since it -
and/or adaption on a
disconnect switch.

‘The second alternative which has heretofore been used -
to overcome the above noted disadvantage is to provide
a predetermined sequence in the operation of the discon-
nect switch and the interrupter attachment so that the
disconnect switch blade does not engage the operating
handle of the interrupter attachment until after the dis-
connect switch contacts have disengaged. Thus, by this
means, any possible teasing of the cooperating contacts
and the interrupter attachment will not result to destruc-
tion or damage to the main contacts of the disconnect
switch. However, even this arrangement has not been
wholly satisfactory since it requires a predetermined se-
quence of operation and may result in damage to the con-
tacts of the interrupter attachment, :

I have overcome this disadvantage in my novel in-
terrupter attachment by providing lost motion between
the operating arm and the contacts of the attachment
during both opening and closing operation. That is,
during the initial movement of the operating circuit, the
cooperating contacts of the interrupter attachment remain
either fully engaged or disengaged. It is only after a pre-
determined movement of the operating arm, at a time

_when sufficient energy is stored in a toggle spring which

in turn is moved over-center, that energy is imparted to
the cooperating contacts so that they wil]l disengage or
engage with snap action.

JIn a preferred embodiment of my invention, the oper-

.ating arm moves 24 of its complete distance of travel

before the snap action is imparted to the cooperating con-
tacts, Furthermore, the construction is such that the
speed for the full stroke of the contact plunger of the
interrupter attachment is completely independent of the
speed of travel of the operating arm. Thus, if the dis-
connect switch blade is opened slowly, the main contacts
of the interrupter attachment will remain completely en-
gaged until the operating arm has been moved to approxi-
mately % of its full distance of travel. At that time, the
interrupter contacts will open with snap action at a speed
which is independent of the speed of operation of the
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operating arm.. The saime sequence will also occur during
closing operation.

Tl}us, with my novel arrangement, it is not necessary to
provide any additional or auxiliary means to the discon-
nect switch to open the blade with snap action nor is it
necessary to provide a predetermined sequence of me-
chanical encagement between- the disconnect blade and
the operating arm of the interrupter attachment. Fur-
thermore, by providing this novel arrangement wherein
lost motion is provided between the operating arm and the
contacts of the interrupter attachment, it is possible to
start the opening operdtion of the disconnect switch, stop
'fmd reverse the movement to engagement- without affect-
ing the interrupter attachment which was not-heretofore
possible with the devices of the prior art.

Another disadvantage which has heretofore been en-
countered in the prior drt construction is damage or in-
efficiency of the interrupting chamber due to the fact that
the movable contact in the intérrupter attachment does
not have: straight-line movement, That is, the prior units
provided an arrangement wherein-the operating means of
the housing of the interrupter attachment is connected
directly to the movable contact. Hence, the arcuate
movement ‘of the operating means was iriparted to the
movable contact thereby forcing one end of this member
to move in a substantially arcuate path.. However, with
my instant arrangement, T provide a sliding engagément
between one unit of the operating means and the movable
contact and also provide a conductive guide member. By
this arrangement, the arcuate movement of the operating
means is transferred through the sliding engagemert and
due to the conducting guide member, the movable contact
moves in-straightline motion thereby making most effec-
tive use of the interrupting chamber and preventing e-
chanical damage thereto.

Although some prior art devices do hdve straightline
motion of the movable contact of the interrupter attach-
ment, it is achieved by providing an extra member in the
driving linkage. However, in my novel device, I provide
a new and novel means to-accomplish straightline motion
and at the same time electrical connection to the moving
contact assembly.

In addition to this advantage over the prior art arrange-
ment, the conducting guide member provides an electrical
connection directly-from the movable contact of the in-
terrupter attachment to the housing of the interrupter
attachment without requiring the moving operating means
to conduct current, Heretofore, the operating means and
its pivotal supports have had to carry all of the load cur-
rent passing through the cooperating contacts. However,
with my novel arrangement, the conductive guide member
electrically connects the movable contact directly to the
housing so that the operating miechanism does not have to
conduct current. ’

The prior art interrupter aftachments have provided a
first operating arm for disengaging the contacts and a
second operating arm for engaging the confacts. Due to
the direct connection between the operating means and the
movable contact, it was necessary to provide this type of
arrangement with the opening operating arm extending
from one side of the housing and the closing operating
arm extending from the opposite side of thie housing.
Thus, regardless of the manner in which this type of con-
struction was mounted, at least one of the operating
handles was exposed to the-evil of ice formation and the
possibility of water leaking inito thé unit. However, in my
novel construction, I have provided an arrangemeni
wherein a single operating arm is utilized to both open
and close the cooperating contacts of the interfupter
attachment and hence, this unit need extend from omnly
one side of the housing. Thus, if the operating arm is
positicned on the lower portion of the housing when
mounted on an upright switch, ice formations will not

interfere with the operation and also, since it is on the
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‘lower side, there will not be the possibility of water leak-

ing into the unit,

In addition to the many practical and mechanical ad-
vantages which are achieved by a single opening and clos-
ing operating arm, it is also noted that this arrangement
provides for an extremely economical construction and
also one that is readily adapted for either a left-hand or
right-hand operating unit.

Accordingly, one object of my invention is to provide
an interrupter attachment for a disconnect switch in which
the cperating arm and operiting. means. do- not impart -
movement to the cooperating contacts-until after they have
reached a predetermined position at which time the-coop-
erating contacts are moved to disengaged position with
snap action independent of the travel of the operating
arm. - -

Anocther object of my invention is to provide an ar-
rangement in which the operating arm and operating
means. initially ‘store energy in a toggle spring during
which time the cooperating contacts remain in fully en-
gaged or disengaged position. After a. predetermined
movement of the operating units, the eneigy is released
from the toggle spring to thereby impart snap action to
the cooperating contacts to either engage or disengage
these members with snap.action independent of the move-
ment of the cperating members.

Another object of my invention is to provide a lost
motion connection between the operating mechanism and
the cooperating contacts so that the disconnect switch
blade does not have to be opened, does not require any
special attachment or apparatus to be opened in' snap
action not does the apparatus require any special sequence
of mechanical 'interconnection between - the disconnect
switch and the interruptér attachment.

Another object of my invention is to provide an' ar-
rangement whereby a sliding connection between the oper-
ating means and the movable contact combined with a
conduictive guide member impart straight-line motion to
the movable contact to thereby make effective use of the
interrupting chamber and prevent damage thereby.

Another object of my invention is to provide an in--
terrupter attachment with a novel interrupting guide mem-
ber so that an electrical connection is made directly from
the movable contact to the housing. of the attachment
without requiring the operating means to conduct current.

- A still further object of my invention is the provision
of a novel construction for an interrupter attachment
wherein a single -operating arm functions to both open
and close the cooperating contacts so that the entire unit
can be mounted with the operating arm. downwardly
thereby avoiding interference with the unit from ice forma-
tion. and also_reducing the possibility of water seeping
into the unit.

These and other objects of my invention will be ap-
parent from the following description when. taken in con-
nection with the drawings in which:

Figure 1 is a side view -of a disconnect switch adapted
with an interrupter attachment of my invention.

Figure 2 is a top view of the disconnect switch and
interrupter attachment of Figure 1.

Figure 3 is-a'view taken in the direction of the arrows
3——3 of Figure 2 illustrating the mechanical and electrical
relationship between: the interrupter attachment and the
disconnect switch. o ) :

_Figure 4 is a side view of the interrupter attachment
of my invention. In this view, the cover of the housing
has been removed -and portions of the interrupter cham-
ber and interrupter contact are shown in sectional view.

Figure 5 is a view taken inthe direction of the arrows
55 of Figure 4 illustrating an end view of the inter-
rupter attachment with:-portions broken-away. .

Figure 6 is a side view of the interrupter attachment
illustrating the -opposite 'side of the view shown in Fig-
ure 4. ’ . o
“Figure 7.is'a sectional view taken:in the direction of. .
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the' arfows 7—7 of Figure 4 and illustrates an end view

of the operating mechanism contained within the housing.

Figure 8 is a sectional view taken in the direction of the
arrows 8—8 of Figure 7 and illustrates the side of the
housing on which the operating mechanism is mounted.

Figure 9a is a cross-sectional view of the interrupter
attachment illustrating the position of the components
when the cooperating contacts are in the fully closed
position prior to the rotation of the operating arm of the
interrupter attachment.

Figure 9b is a side cross-sectional view of the inter-
rupter attachment illustrating the position of the operat-

10

ing means during their initial movement but prior to the -

disengagement of the cooperating contacts of the inter-
rupter attachment, ° - - o

‘Figure ‘9c is a’cross-sectional view of the interrupter
attachment illustrating the position of the operating com-
ponents in the partially open position. This figure is a
snapshot picture taken during the opening operation.

Figure 9d is a cross-sectional view of the interrupter
attachment illustrating the position of the various com-
ponents when the interrupter attachment is in the fully
open position. :

Figure 9e illustrates a snapshot view of the components -

while the moving contacts are being moved to their en-
gaged position, o

Figures 1, 2 and 3 illustrate the manner in which the
interrupter attachment of my invention may be applied to
a_disconnect switch. ' The disconnect switch 10 is pro-
vided with a blade 11 which is pivotally mounted at 12
for rotation into and out of engagement with jaw 13,
The entire unit may be mounted on base 14 and supported
by insulators 15 and 16. The disconnect switch blade 10
is‘moved into .engaged and disengaged position with. the
jaw 13 by means of the hook ring 17 in a manner which
is -well known in the art and illustrated in Patent Nos.
2,738,402, 2,789,189 and 2,787,690, all assigned to the
assignee of the instant application. Thus, in the arrange-
ment illustrated, the current path is from the terminal
18, through the hinge 12, the blade 11 to the jaw 13 and.
out through the terminal 19. :

‘Au interrupter attachment 30, which will be hereinafte
described in detail in connection with Figures 4 through 9;
is mounted by means of bracket 20 on the stationary jaw
base 13 of the disconnect switch 10.

A movable :shunt horn 22 is rigidly secured to the -

blade 11 by means of the bracket 23. A stationary shunt
horn 31 secured by means of a horn clamp 32 and bolts
33.is secured -to the housing 35 of the interrupter at-
tachment 30. The cooperating contacts of the interrupter
attachment 30 are contained within the interrupter cham-
ber 40. -
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-In the figures illustréted, the disconnecf switch 10 and -

the interrupter attachment 30 are both in the fully closed
position. The supporting bracket 20 of the interrupter
attachment 30 is'a conductive member so that the sta-

55

tionary contact of the interrupter attachment 30 is elec- |

rically connected to the jaw end of the disconnect switch
10

‘As -will- hereinafter be more fully explained, the mov-
able contact of the interrupter attachment 30 within the
arcing chamber 40 is electrically connected to the housing

60

35. . Since the arcing horn 31 is rigidly secured to the .

housing 35, an elsctrical connection is made from the
moving contact of the interrupter attachment 30 through
the stationary arcing horn 31, the movable arcing horn
32 and the blade 11 of the switch 10, Thus,.in the posi-

65

tion illustrated in the figures, the cooperating contacts of -

the interrupter attachment 30 are connected in electrical
parallel with the main contacts of the disconnect switch

‘Tt Will be. noted that the electrical connection between

70

the blade 11 aiid the movable contact of the interrupter

attachment 30, which is made .between the movable arc-

ipg horn 22 and the stationary arcing hiorn 31; may be

7%

2824935

L 6. o
made while the coopérating contacts 11 and 13 of the dis:
connect switch are in the fully engaged position or, in -
some applications, it may be desirable not to have elec-

.trical engagement between the moving arcing horn 22
‘and the stationary arcing horn 31 unti] after opening op-

eration of the disconnect switch 10 is started but of course
prior to the disengagement of the discomnect switch co-
operating contacts.

The interrupter attachment 30 is provided with an op-
erating lever 50 which extends from one side of the hous-
ing 35. Rotation of the operating lever 50 in a counter-
clockwise direction, as illustrated in Figure 1, will result
in the disengagement of the cooperating contacts of the
interrupter attachment 30 and rotation of the same oper-
ating lever 50 in the clockwise direction will result in the
engagement of the cooperating contact.

The manner in which the interrupter attachment 30 °
coordinates with the disconnect switch 10 is as follows.

When the switch is in the fully closed position, a major

‘portion of the load current will flow through the rela-

tively low resistance path provided by the blade 11 and
the jaw 13 thereby effectively bypassing the parallel path
provided through the arcing horns 22, 31 and the inter-

--rupter attachment 30 mounted on conductive break 20,
25"

When it is desired to open the disconnect switch blade
11, the pull ring 30 is pulled toward the open position-
so that the blade 11 will disengage the jaw 13 of the
disconnect switch 10. However, these cooperating con-

-tacts will not be called upon to interrupt any current since

there is an alternate electrical path through the inter- -

rupter -attachment 30 due to the electrical engagement

of the movable and stationary arcing horns 22--31. .
‘The continued movement of the blade 11 of the dis-

-connect switch 10 will bring the movable arcing horn 22

into mechanical engagement with the operating lever 50
of the interrupter attachment 30 to thereby rotate this-
lever in a counterclockwise direction. It will be noted
that during this period of tims, electrical engagement is- -

- still maintained between the blade 11 and the interrupter

attachment 39 due to the continued electrical engage-
ment of the arcing horns 22-—31.

After the operating lever 50 has been rotated a pre-
determined number of degrees, as for example 65° as

“.will hereinafter be more fully explained, the operating

mechanism within the interrupter attachment 30 will re.
sult in snap action opening operation of the contacts of
the interrupter attachment. Thus, all of the interrupting
duty will be taken by the cooperating contacts of the

" interrupter attachment 30 so that no damage will occur

to the cooperating contacts of the switch 10.

It will be noted that the arrangement is designed so
that the disconnect switch blade 11 establishes a sufficient
flashover clearance to the jaw 13 before the cooperating

~“contacts of the interrupter attachment 30 separate. After

the load current has been fully interrupted, by the inter-
rupter attachment 30, the operator will continue to move
the switch blade 11 toward its disengaged position until

_it is approximately 90° from the position illustrated in
‘Figure 1. At this point, there is no longer any mechan-

ical or electrical engagement between the interrupter at-
tachment 30 and the blade 11 since the movable arcing
horn 22 will have disengaged both the stationary arcing
horn 31 and the operating lever 50.

~ Thus, the disconnect switch 10 is moved from the
fully engaged position to the fully disengaged position
and: even though load current was flowing in the circuit,
there is no interrupting duty ‘placed upon the disconnect
switch since interrupter attachment ¢ontacts perform the
interruption of the current. Hence during the opening
operation, the interrupter attachment permits the com- .
bined unit to function as a load break switch, However,
as noted, when the disconnect switch 10 is in the fully -

-open position, it is mechanically ‘and electrically disen- .

gaged from the -interfupter attachment 30 and hence,
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provides the full airgap distance to provide sufficient
isolation for the electrical circuit. ' '

‘During the closing operation, the interrupter attach-
ment 36 also -functions to protect the -disconnect switch
10 from any damages which might result to the switch
in the event it is closed on a hot line. This is achieved
in. the following- manner.

During the closing operation, the movable arcing horn
22 of the blade 11 engages both. the stationary arcing
horn 31 and the operating lever 50.. The rotation of the.
blade 11 toward the closed position rocks the operating
lever 50 in-a direction to charge a toggle spring, as will
hereinafter be more fully explained, so that after it has
moved a predetermined distance the contacts in the inter-
rupter attachment 30 will close with snap action. Thus,
an electrical circuit will be completed during the portion
of the closing operation from the terminal 18, through
the hinge 12, the blade 1%, the moving arcing horn 22,
the stationary arcing horn 31, the interrupter attachment
39, the jaw 13 then to the terminal 1%.

Upon continued movement of the blade 11 toward the
closed position, there will be no damage. to the cooperat-
ing contacts of the discomnect switch 10 since the closed
contacts of the interrupter attachment 30 are connected
in parallel therewith and hence, will conduct all of the
current during the closing operation. Thus, the discon-
nect switch 10 can be moved to the fully engaged position
without damage to the cooperating contacts.

In the illustration and description in comnection with
Figures 1 to 3, I have explained the manner in which
the interrupter attachment electrically and mechanically
coordinate with a disconnect switch.

Figures 4 through 9 illustrate the detailed construction
of the interrupter attachment and the manner in which
the operating mechanism and cooperating contacts there-
of operate.

The details of the interrupter unit are best illustrated
in Figures 4, 5, 6, 7 and 8.

As has heretofore been noted, the interrupter attach-
ment 39 is comprised of the housing 35 and the .inter-
rupting chamber 49. -Referring first to the interrupting
chamber 46, the device comprises a main movable con-
tact 51 and a main stationary contact 52. In the posi-
tion illustrated in Figure 4, the interrupter attachment is
in the completely disengaged position. The movable
contact 51 is an integral part of the hollow cylindrical
conducting member 53 which has a slotted member 54
rigidly secured to the upper end thereof.

A conductive guide member 55 is rigidly secured at
its upper end to the housing 35 to thereby make elec-
trical and mechanical engagement therewith. The lower
end of the conductive guide member 55 is slit as indicated
by the slot 56 and positioned within the hollow cylin-
drical conducting member 53. The slot 56 in the con-
ductive guide member 55 extends for a substantial dis-
tance along the length of the member 55 and serves to
bias the guide member 55 toward the inner surface cf
the hollow cylindrical moving contact 53 to make elec-
trical and mechanical engagement therewith.

The lower end of the hollow cylindrical movable
contact 53 is provided with an extending screw 57. A
follower 58 of insulated material such as nylon is thread-
ably engaged with the extension screw 57 so that the
follower 58, the hollow cylindrical movable contact 53
and the slotted member 54 move together as a single unit.

The cylindrical follower 58 has an external diameter
which is slightly less than the internal diameter of the
hollow cylindrical arc chamber liner 59 which may be
made of an insulating material such as nylon or a mate-
rial which will emit arc extinguishing gases. The arc
chamber liner 59 is initially -slidably positioned within
the arc chamber tube 60 and thereafter securely held in
position in a manner hereinafter described. '

Both ‘ends of the arc.chamber tubes 69 are threaded
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with the upper end in threaded engagement with an ex--
tension. 61 of the housing. 35. The lower end is in:
thréaded engagement with the clamping sleeve 62. How-
ever, prior to. the time that the clamping sleeve 62 is
brought into. complete threaded engagement with the arc
chamber tube 60, a hollow cylindrical housing 63 is made
of material such. as porcelain and is positioned-concentric
with respect to the cooperating contacts. The upper end.
of the porcelain: housing: 63 is sealed against. the lower
surface of the housing 35 with a gasket 64 positioned
therebetween. The clamping sleeve. 62 is then brought
into threaded engagement with the arc chamber tube 69
and a gasket 65-is positioned between. the porcelain tube.
63 and the clamping sleeve 62. ;

As clearly illustrated in Figure 4, the lower end of the

‘arc chamber tube 60-is provided with a step section. 66".

This step section serves as & guide for insulating ring 66
and the statienary arcing-contact ring 67. These two
ring members are initially loosely fitted in congentric
alignment with' the follower 58 and -have an external
diameter which is slightly less than the internal diameter
of the step portion 66 -of the arc chamber tube 60.
Thereafter, a hollow cylindrical conducting slesve 68,
having substantially the same external diameter as the

ring member 66 and 67, is positioned within the arc

chamber tube 60. )

Thus, the 1pper end. of the metal spacing. sleeve 68
engages the lower surface of the stationary arcing con-
tact ring 67 and the lower-end of the spacing sleeve 68
engages the member 69-which forms one portion of the
main stationary contact.

The operative portion of the stationary contact 69 is
comprised of a.hollow cylindrical conducting member-70
which-has a plurality of longitudinal slots thereof curved.
inwardly. as illustrated in Figure 4. Thus, with this.
arrangement, the lower.end of ‘the stationary contact 70
is in tight fit elecirical and mechanical engagement. with.
the upper internal portion .of .the stationary contacts 69
and.the .upper portion of :the stationary.conducting mem-'
ber 70-will engage the main movable contact 51 when.the.
interrupter attachment 30 is in the closed position. .

It will be noted that the internal diameter of the sta-
tionary contact 78.is less-than. the external diameter of
the movable contact 51 and hence, .due to the: slotted
arrangement of the stationary contact 70, the stationary
contact -will be biased toward the movable contact.

By providing the curved section 71 at the upper end of
the 'stationary member 78 so ithat its extreme upper end
flanges -outwardly, the follower 58 and movable contact
51 can -move easily into the internal portion of the sta-
tionary-contact 70: when the interrupter is moved to. the
closed position and thereafter, the stationary contact 70
will be biased radially inward toward the movable con-
tact -51. By -rotating -the stationary. contact 69 into-
threaded -engagement -with the clamping sleeve 62, the
spacing sleeve 68 urges-the arcing contact ring 67, the
insulating ring 66 -and the .ar¢ chamber liner tube 59
upwardly until-they are all-securely positioned by a tight
fit arrangement. )

Thereafter, the mounting base-muffler 72 is positioned
over the lower -portion-of the arcing chamber 40 and se-
cured by means-of bolts 73 to the clamping sleeve 62. The
mounting base muffler 72 provides a chamber 74 -into
which hot gases and- ionized -air can expand -when the
cooperating contacts of ‘the -interrupter attachment in-
terrupt load current. ‘ :

Arn opening 75 is provided in the side-of the mounting
base muffler 72 to exhaust-hot gases and ionized air.

It ‘will benoted that the mounting base is also pro-

-vided with mounting lugs 76 so that the interrupter at-

tachment can be secured to the conductive mounting
plate 20, -as heretofore described in  connection with

Figures .1, 2 and 3.
When the interrupter attachment 30 ‘is in the fully
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- ?Iosed position, a current path will be provided from the
jaw base 13 of the disconnect switch through the mount-

ing plate 20, through the mounting bolt 76, the base 72, -

the clamping sleeve 62, the base 69, the stationary con-
tact 70, the main movable contact 51, through the hollow
cylindrical sleeve 53 of the movable contact to the con-

ductive guide member 55, to the housing 35, the arc horn

clamping member 32 to the stationary arcing horn 31 and

back to the blade 11 of the disconnect switch 10 by means

of the movable arcing horn 22. Thus, the interrupter at-

tachment cooperating contacts will be in paralle] with the

main contacts 1i, 13 of the disconnect switch 10.

The operating mechanism by which the cooperating
contacts of the interrupter attachment move from the
engaged to the disengaged position and vice versa will now
be described.

As heretofore noted, the interrupter attachment is
controlled by means of the operating lever 50 which, in

turn, is controlled by the movement of the blade 11 of

the disconnect switch 19. = That is, during the opening
operation of the disconnect switch, the movable arcing
horn 22 engages the protruding pin 41 of the operating
lever 50 and during the closing operation, engages the
protruding pin 42 of the operating lever 50.

The operating lever 50, mounted on the outside of the
housing 35, is rigidly secured to the operating shaft 80 in

any desirable manner as for example by a key and keyway

81 interlocked therebetween.

The operating shaft 80 extends through the one side
of the housing 35 and has a first lever 82 rigidly mounted
thereon in any desirable manner. The lever 82, there-
fore, has the same degree of rotation that the operating
lever 50 will have since they are both rigidly secured to
the operating shaft 80. .

An L-shaped lever 83 is pivotally mounted at pivot 84.
The .lever 83 is provided with a slot 85 which contains
a pin 86 rigidly secured and extending perpendicular ‘to
the first lever 82. . Thus, a clockwise rotation of the first
lever 82, due to the rotation of the operating lever 50 will
cause counterclockwise rotation of the second lever 83
due to the sliding engagement by slide 85 and pin 86.

A trip lever 87 has a' U-shaped base with one side
pivotally mounted on the operating shaft 80 and the
other side pivotally mounted at the pivot point 87. . The
pivot point 87’ is on the bearing plate 88 which is rigidly

secured to the base of the housing 35 by means of the .

screws 89.

One end of a toggle spring 90 is secured to one ex-

-tension of the trip lever 87 and the other end of the
toggle spring 90 is secured to the base of the second lever
83. It will be noted that a second spring 91 may be
provided . with one .end secured to the second lever 83
and the opposite end secured to the pin 86 of the first
lever 82. :

As will hereinafter be more fully explained, the toggle
spring 90 serves to store energy during the initial move-
ment of the first and second lever 82 and 83 and there-
after, transfer this energy to the trip lever 87 after the
toggle spring 90 has been moved over center so that
the trip lever 87 will move with snap action independent
of the movement of the first and second lever 82 and 83.
The spring 91 serves as a biasing means to maintain
the first and second levers 82 and 83 in either their
open or closed position. -

The third or trip lever 87 is provided with extension
arms 92 which have a guide pin 93 extending there-
through. The guide pin 93 also extends through the
slot 94 and hence is in sliding engagement with member
54 which, as heretofore noted, is rigidly secured to the
hollow cylindrical movable contact 53.
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-In- Figure 8, there is a circular projection 101 shown -

dotted on the far side of trip lever 87. The purpose of
this projection is to engage alternately faces marked
102 ‘and 103 of the first lever 82 during the opening or

75

‘ 10
closing operations, respectively. The engagement of 101
with 102 or 103 is to urge the trip lever to pass dead
center and thereby to not wholly depend on the toggle
spring 90 to urge the trip lever over dead center. This
is a semi-positive backup for the spring 90.

A flat cover plate 95 may be positioned on one side
of the housing 35 and secured thereto by means of the -
screws 96.

The manner in which the operating mechanism of
Figures 4, 5, 6, 7 and 8 functions will now be described
in connection with the sequence of diagrams illustrated
in Figures 9a, 9b, 9¢ and 9d.

Figure 9a illustrates the position of the various com-
ponents when the interrupter attachment is in the fully
closed position. In this position, the toggle spring 90
maintains the trip lever 87 in its extreme clockwise po-
sition so that the cooperating contacts 51—70 remain in
the fully engaged position.

When the disconnect switch is moved toward the
open position, the movable arcing horn 22 will engage
the pin 41 of the operating lever 50 thereby tending to
rock this member in a counterclockwise direction. The
counterclockwise rotation of the operating lever 50 will
be transmitted through the operating shaft 80 to the first
lever 82 so that this member will also rock in a clock-
wise direction. . The rotational motion of the first lever
82 will be transmitted by the sliding engagement of pin
86 and slot 85 to the second lever 83.

The second lever will thus rotate in a clockwise direc-
tion about its pivot point 84. During this initial pe-
riod of rotation, energy will be stored in both the toggle
spring 90 and the spring 91. It will also be noted that
since the lower base of the second lever 83 is being rotated
about the pivot point 84, the lower end of the toggle
spring 90 and the spring 91 will also be rotated about
this pivot point since they are both secured to the sec-
ond lever 83. Spring 91 is the operating lever spring
which acts only to hold the first lever 82 and its at-
tached lever 59 in the extreme position.

As best seen in Figure 95, the initial movement of
both the first and second lever 82 and 83, although effec-
tive to move and store energy in the springs 90 and 91,
will not move the trip lever 87. In the event the opera-
tor recloses the disconnect switch before the toggle spring
90 has been moved over center, both toggle spring 90
and 91 will force the first and second toggles 82 and 83 .
back to their original position as illustrated in Figure 9a.-

It will be noted that in the event this sequence of .
operation should occur that the cooperating contacts
51—70 of the interrupter attachment 30 will remain in
full contact engagement all during this period of time.
That is, since the trip lever 87 has not been moved, lost -
motion of the operating mechanism will insure that the
cooperating contacts -51—70 will not be teased.

However, if the operator does continue to open the
disconnect switch 10, a point will be reached at approxi-
mately 50° rotation of the operating lever 50, operating
shaft 80 and a first lever 82 when the toggle spring 90
will be in alignment on the left side of the pivot point
80—87 of the trip lever 87. Hence, all of the stored
energy in the toggle springs 90 will be released and trans-
mitted to the trip lever 87 and, therefore, this unit will -
rotate in a counterclockwise direction about its pivot
point 80—87.

Due to the sliding engagement between the trip lever
87 and the movable contact 53, this energy and motion .
will be transmitted to the movable contact of the in- |
terrupter attachment 30 and hence, the sleeve 53 with
its contact 51 and follower 58 will all be moved up-.
wardly. o : T

It will be noted that the sliding engagement due-to- :
the pin 93 and slot 94 will permit the movable contact -

.51 to have-straightline motion as determined by the con- -

ductive guide member 55 even though the trip lever 87..-
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travels. through an arcuate path. Thus, . with this ar-.

rangement, maximum use of the interrupting chamber is
obtained without the. possibility of damage thereto.

Figure Sc illustrates a snap-shot view of the -operat-
ing means as the moving contacts are being moved to-
ward the open position. It will be noted also that the
stored energy of the springs .90 which is transferred to
the trip lever 87 is also transmitted to the movable.con-
tact and hence, the opening movement of the. movable
contact 53—51 is now independent of the movement of
the first and second levers 82 and 83. The operating
mechanism will then come to rest in the position illus-
trated in Figure 94 when the contacts will be in-the fully
disengaged position.

As has heretofore been noted, the cooperating contacts
of the interrupter attachment disengage -after the: main
contacts 11—13 of the disconnect switch have separated
a sufficient distance to prevent flashover therebetween.
However, there is an electrical engagement due fo-the
moving arcing horn 22 and the stationary arcing horn 31
prior-to the time that the cooperating contacts of the
interrupter attachment are disengaged.

‘Following disengagement of the cooperating contacts
of the interrupter attachment, the blade 11 of the dis-
connect switch 10 is rotated a sufficient distance so that
the arcing horn 22 will disengage the stationary arcing
horn 31 and hence, there will be no electrical connection
between the blade 11 and the interrupter attachment 30.

The closing cperation for the interrupter attachment
is a reverse sequence of that above noted. . That is, the
blade 11 is moved toward the closed position. and hence,
the moving arcing horn 22 is brought into electrical en-
gagement with the spark arcing horn 31. Thereafter, the
moving arcing horn 22 engages the operating lever 50 of
the interrupter attachment 30 to rotate this unit in a
clockwise direction.

As has heretofore been noted, since the operating lever
50 is rigidly secured to the operating shaft 80, the first
lever 82 will also  be rotated in a clockwise direction,
Due to the sliding engagement between the first and sec-
ond levers 82 and 83 and due to the pin 86 and slot 85,
the second lever 83 will be rocked in a counterclockwise
direction about its fixed pivot 84. During the initial
rotation of these two components, energy will be stored
in the springs 90 and 91.

It will be noted that during this initial movement of
the first and second levers 82 and 83, no. motion is im-
parted ‘to the trip lever 87 and hence, the cooperating
contacts 51—70 will remain completely disengaged.
However, after the toggle spring 90 is moved over center,
that is, to the right of the pivot point 88—87, the energy
therein will be released to the trip lever 87 and hence,
the cooperating contacts. will' be moved to the engaged
position with snap-action.

Figure Se-illustrates a snapshot view of the position
of the-components of the operating means as the contacts
are being moved with snap-action toward ‘their closed
position-and Figure 9a illustrates the position of the com-
ponents when the interrupter attachment is in the fully
closed position.

It will be noted that the closing operation of the coop-
erating contacts 51——70 occurs independent of the move-
ment of the first and second lever 82 and 83. There-
after, as blade 11 is continuously moved toward its dis-
engaged position, the main contacts 11—13 of the discon-
nect switch 19 will be brought into engagement. How-
ever, since the parallel contacts of the interrupter attach-
ment have already been brought into engagement, there
will be no arcing on the main contacts of the disconnect
switch. )

Thus, in summary, I have provided a novel interrupter
attachment for.a disconnect switch wherein-a-single op-
-erating lever 5§.extends:from one side of the housing.35
and controls both the cpening and ciosing operating. of
the .contacts, Thus, the interrupter -attachment can be
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mounted-on-an upright mounted switch.so that the cover,
plate 95 extends upwardly. Since the operating lever is
on the lower side and also since there need be no open-
ings in.the cover plate 95, interference with the opera-

. tion-of the unit due to ice formation will be reduced-and

the possibility of leakage into the housings of the unit is
reduced.

Furthermore, the arrangement of providing lost motion
within the operating mechanism so that the cooperating

-contacts do not move during the initial operation of -the

operating lever 50 prevents teasing of the operating con-
tacts, insures that they will open and close with snap-
action which is independent of the movement of the op-
erating levers, will not require special snap-action opera-

-tion of- the blade of the disconnect switch. nor- require

a predetermined sequence of coordination with the. dis-
connect switch. )
Furthermore, the novel interrupter attachment :provides
a conductive guide member 55 so that an-electrical con-
nection can be made directly from the movable contact
51—53 to the housing 35 without going through the
operating mechanism 87, 82, 83 and the operating shaft
80. Also, the slide engagement between the trip lever 87
and the movable contact member 53 combined with the
guide member 55 permits straightline motion of the mov-

_ able contact so that most effective use of the interrupting

chamber is utilized w1thout the possibility of damage
thereto.

In the foregoing, I have described my invention only
in comnection with preferred embodiments thereof.
Many variations and modifications of the principles of
my invention within the scope of the description herein
are obvious. . Accordingly, I prefer to be bound not by
the specific disclosure herein but only by the appending

_claims.

Iclaim:

1. An interrupter attachment for disconnect switch
comprising a housing and interrupting chamber; a pair
of cooperating contacts positioned within said interrupt-
ing chamber; said pair of cooperating contacts being com-
prised of a stationary contact and a movable contact,
operating means associated with said housing to control
the operation of said movable contact; a stationary guide
means for said movable contact; said movable contact
being in electrical and mechanical engagement with said
guide means; said operating means operatively connected
to said movable contact to move said movable contact
with respect to said guide means; said guide means
operative. to guide said movable contacts in straight-line

‘motion.

2. An interrupter attachment for a disconnect switch
comprised of an interrupting chamber and a housing;
a stationary and movable contact positioned within said
interrupting chamber; operating means mounted in and

-on said housing to effect engagement and disengagement

of said stationary and movable contacts; said movable
contact member being comprised of a hollow conducting
meinber; a conductive guide means positioned within said
movable contact; one-end of said-conductive guide means
biased toward said movable contact to effect electrical
and mechanical engagement therewith; the other end of
said conductive guide means electrlcally and mechanically
connected to said housing.

3. An-interrupter attachment for a disconnect switch

-comprised of a conductive housing and an- interrupting

chamber; a pair of cooperative contacts positioned within
said -interrupting chamber; -operating - means to effect
movement of one-of-said cooperating -contacts with re-
spect: to said other-cooperating contact;-a conductive guide

-member for:said- one-cooperating contact to guide -said

contact in straight-line -motion; said conductive guide
means operatively connected to complete electrical engage-
ment - between said last -mentioned contact and -said -
housing.

4, An:interrupter attachment 'for .a ‘disconnect - smtch.
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comprised of a conductive housing and an interrupting
chamber; a pair of cooperating contacts positioned with-
in said interrupting chamber; operating means to effect
movement of one of said cooperating contacts with re-
spect to said other cooperating contact; 4 conductive guide
member for said one cooperating contact to guide said
contact in straight-line motion; one end of said guide
means ‘mechanically and electrically connected to said
housing; the other end of said conductive guide means
biased into mechanical and electrical engagement with
said one contact.

5. An interrupter attachment for disconnect switch be-
ing comprised of a housing and an interrupting chamber;
a pair of cooperating contacts positioned within said in-
terrupting chamber; operating means supported by said
housing for moving said cooperating contacts to engaged
and disengaged position; said operating means being com-
prised of a first, second and third member; said first mem-
ber being connected to said second member by a first tog-
gle spring; said second member being connected to said
third member by a second toggle spring; said third mem-
ber being slidably connected to one of said cooperating
contacts to enable straight-line motion between said coop-
erating contacts,

6. An interrupter attachment for disconnect switch be-
ing comprised of a housing and an interrupting chamber;
a pair of cooperating contacts positioned within said in-
terrupting chamber; operating means supported by said
housing for moving said cooperating contacts to engaged
and disengaged position; said operating means being com-
prised of a first, second and third member: said first mem-
ber being connected to said second member by a first
toggle spring; said second member being connected to
said third member by a second toggle spring; said third
member operatively connected to one of said cooperating
contacts; said first toggle spring operatively connected be-
tween said first member and said second member to im-
part clockwise rotation to said second member when said
first member is rotated in a clockwise direction; said sec-
ond toggle spring ineffective to transmit motion from said
second member to said third member during the initial
movement of said first and second member.

7. An interrupter attachment for disconnect switch be-
ing comprised of a housing and an interrupting chamber;
a pair of cooperating contacts positioned within said in-
terrupting chamber; operating means supported by said
housing for moving said cooperating contacts to engaged
and disengaged position; said operating means being com-
prised of a first, second and third member; said first mem-
ber being connected to said second member by a first
toggle spring; said second member being connected to
said third member by a second toggle spring; said third
member operatively connected to one of said cooperating
contacts; said first toggle spring operatively connected
between said first member and said second member to im-
part clockwise rotation to said second member when said
first member is rotated in a clockwise direction; said sec-
ond toggle spring ineffective to transmit motion from said
second member to said third member during the initial
movement of said first and second member; a first fixed
pivot on said housing for said first and third member; a
second fixed pivot on said housing for said second member.

8. An interrupter attachment for disconnect switch be-
ing comprised of a housing and an interrupting chamber;
a pair of cooperating contacts positioned within said in-
terrupting chamber; operating means supported by said
housing for moving said cooperating contacts to engaged
and disengaged position; said operating means being com-
prised of a first, second and third member; said first mem-
ber being connected to said second member by a first
toggle spring; said second member being connected to
said third member by a second toggle spring; said third
member operatively connected to one of said cooperating
contacts; said first toggle spring operatively connected

(5]
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between said first member and said second member 10
impart clockwise rotation to said second member when
said first member is rotated in a clockwise direction; said
second toggle spring ineffective to transmit motion from
said second member to said third member during the in-
itial movement of said first and second member; an op-
erating shaft extending through one side of said hous-
ing; said first member rigidly secured to said operating
shaft and operated thereby; said third member pivotally
mounted on said operating shaft; a fixed pivot on said
housing removed from said operating shaft for pivotally
supporting said second member; one end of said first tog-
gle spring secured to said first member and the other end
of said first toggle spring secured to said second member;
said first toggle spring effective to impart movement to
said second member in a second direction when said first
member is moved in a first direction; said second toggle
spring ineffective to impart movement to said third mem-
ber during the initial movement of said first and second
member; said first and second member operatively con-
nected to move said second toggle spring over the center
line of said third member following initial movement of
said first and second member to thereby impart snap ac-
tion to said third member independent of the movement
of said first and second member.

9. In an interrupter attachment comprised of a housing
and an interrupting chamber; a pair of cooperating con-
tacts maintained within said interrupting chamber and
having an engaged and disengaged position; operating
means for moving said cooperating contacts into said en-
gaged and disengaged position with snap action; said op-
erating means being comprised of an operating shaft ex-
tending through one side of said housing; a first member
secured to said operating shaft; a third member pivotally
mounted on said operating shaft; a second member pivot-
ally mounted on said one side of said housing; said first
and second member slidably interconnected; said second
member interconnected with said third member by a
toggle spring; said slidable interconnection between said
first and second member effective to impart clockwise ro-
tation to said second member when said first member is
rotated in a counterclockwise direction; said toggle spring
ineffective to impart motion from said second member
to said third member during the initial movement of said
first and second member; movement of said toggle spring
to overcenter position by said first and second member
operative to cause rotation of said third member about
said operating shaft; said third member operatively con-
nected to one of said cooperating contacts to impart snap
action to said cooperating contacts.

10. An interrupter attachment for disconnect switch
comprising a housing and an interrupter chamber; a pair
of cooperating contacts contained within said interrupter
chamber having an engaged and disengaged position; op-
erating means to control the position of said cooperating
contacts with respect to each other; said operating means
being comprised of a shaft extending through one side
of said housing: a first member rigidly secured to said
first operating shaft; a second member pivoted on said
operating shaft; said first operating shaft pivotally mount-
ed on said one side of said housing; said first and second
member slidably interconnected; a toggle spring for said
third member; said first and second member operative to
store energy in said toggle spring during the initial move-
ment of said first and second member; said toggle spring
ineffective to release said stored energy to said third
member during the initial movement of said first and
second member; said third member operatively connected
to one of said pair of said cooperating contacts; said pair
of cooperating contacts remaining in full engaged position
while said first and second member are storing energy in
said toggle spring; movement of said first and second
member to a predetermined position effective to transfer
the stored energy in said toggle spring to said third mem-
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ber to thereby effect snap ag;ién of said third member and
said ¢90p§rating contacts. T T
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