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2,953,655
CIRCUIT INTERRUPTERS

Dw:ght W. Warner, Jr., Penn I-Illls and Owen C.
Havwkins, Jr., Murrysville, Pa., assignors to Westing-
house Electrnc Corporation, East Piftsburgh, Pa., a cor-
poration of Pennsylvania

Filed Dec. 22, 1958, Ser, No. 782, 018
7 Claims. (€L 200—48)

This invention relates, generally, to circuit inferrupters
and, more particularly, to dlsmnnectmg swnches of the
side-break type.

Disconnecting switches for relatively high Voltage ser-
vice may be provided with qu1ck-break arc horns to inter-
rupt arcs drawn during opening of the switches. Hereto-
fore, Such switches 1n outdoor service have been suscep-

t1ble to ice formations during adverse weather conditions

which prevent the proper functioning of the switches
during opening and closing operations.

An object of the invention is to provide a shield for a
disconnecting switch which prevents the formation of ice
between a fixed portion and a movable portion of the
switch.

Another object of the invention is to provide an arc
horn for a disconnecting switch which is so shaped that
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Fig. 7 is a view, similar to Fig. 4, showing the switch

- members in a partly closed position.

Referring to the drawings, and particularly to Fig. 1 -

the disconnecting switch structure shown therein comii-

prises a generally channel-shaped base 18, a rotatable in-

. sulator assembly 11, a stationary insulator assembly 12,

- 10

a main switch blade 13, an auxiliary blade or whip 14, and

a contact assembly 15. The rotatable insulator assembly
11 is mounted on a shaft 16, which is rotatably dlsposed_
in a bearing housing 17 attached to the base 10. The in-

- sulator 11 may be rotated by means of an actuating lever.

15

20

attached to the support 22 by 1

18. A stop member 19 on the lever 18 is disposed to en-

gage a stop member 21 on the bearmg housing 17 to limit
the rotatmn of the msulator 11 in a direction to clcase the
switch. |

The niain SWItCh blade 13 which may be a tubular
member composed of a conductmg material, has one end
clamped between a support 22 and a clamping plate 23.
The support 22 may be attached to the cap of the in-
sulator 11 by means of bolts 24. The plate 23 may be
eans of bolts 25. A ter-

 minal pad 26 is rotatably mounted between the plate 23
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it may be utilized on either a left or a right hand break

switch.

A further object of the invention is to provide an arc
horn which cooperates with the ice shield on a discon-
necting switch to shear off ice formed on the horn and
the shield, thereby permitting the swﬂch to be opened or

closed. |
Still another ob]ect of the 1nvention 1S to provxde an

arc horn which is shaped to prevent a large quantity of
ice from forming in the portion of the horn which is

opening of the switch.

A still further object of the mventmn is to reduce the
rebounding action of the resilient whip or auxiliary blade
during opening of the switch.

Other objects of the invention will be explamed fully
hereinafter or will be apparent to those skilled in the art.

In accordance with one embodiment of the invention,
a disconnecting switch of the side-break type is provided
with an arc horn which cooperates with an ice shield to
shear off icicles formed on the shield and the horn, there-
by permitting sliding contact of a whip or auxiliary blade
with the horn during operation of the switch. The shield
prevents ice from forming between the movable member
carrying the contact jaws and the support for the movable
‘member. The arc horn is shaped to minimize ice forma-
tion in the arc horn loop without contributing to ice for-
mation in the break jaws

For a better understanding of the nature and objects of |

the invention, reference may be had to the following de-
tailed dBSCI'IptIOII taken in conjunction with the accom-
panying drawmgs in which: |

Figure 1 is a view, in elevation, of 2 dlscannectmg

switch embedymg the principal features of the invention:
Fig. 2 is a view, in plan of a portion of the smtch il-
lustrated in Fig, 1; |
Fig. 3 1s an enlarged vView in perspectwe of a portlon
of the switch shown in the closed position;

Figs. 4, 5 and 6 are views, similar to Fig. 3, shomng

successive positions of the switch members durmg opening
of the smtch and |
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and the support 22. A bearing pin (not shown) may

extend through a bearing housing 27 formed integrally
with the pad 26 to support the pad. A line conductor
may be attached to the terminal pad 26. -

The insulator assembly 11 has a base 28 which is at~
tached to a flange 29 on the shaft 16 by means of bolts
30. The actuating lever 18 is disposed between the base
28 and the flange 29 and is secured by the bolts 3¢.

The stationary insulator assembly 12 may be attached
to the base 10 by means of bolts 31. A spacing member
32 may be provided between a base 33 of the msulator
assembly and the channel shaped base 10. | |

The contact assembly 15 comprises a supportmg mem-

~ ber 35 which is attached to the cap of the insulator as-

40
engaged by a resilient whip or auxiliary ‘blade durmg o
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47 as shown in Flg 3.

sembly 12 by means of bolts 36. A plate 37 is attached
to the support 35 by means of bolts 38. A break-jaw 41
is pivotally mounted between the support 35 and the plate
37. As shown more clearly in Fig. 2, the break-jaw has
two spaced arms 42 which engage a contact member 43

- 1n the end of the blade 13 when the switch is in the

closed position. The break-jaw 41 is supported by a bear-
ing pin (not shown) which is disposed in a bearing mem-
ber 44 on the support 35 and a bearing 45 on the plate
37. A housmg 46 is attached to the break-jaw 41 by bolts
Electric current may be con-
ducted through the break-jaw 41 and the bearing mem-
bers which support the jaw in the manner fully described

a copending application of W. H. Stuelleis and J. &.

SPI'OW Serial No. 556,139, filed December 29, 1955. -
“ A line conductor may be connected to a terminal pad
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48 formed integrally with the support 35. |

As previously explained, the auxiliary blade 14 is pref-
erably composed of a resilient conductmg materlal such
as beryllium copper. As shown, it is similar to a Whlp in -

shape and has one end attached to the main blade 13 '

by means of a clamp 51. When the switch is in the closed
position, the whip 14 engages an arc horn 52, one end of
which is attached to the housing 46 by means of bolts 53.

As shown in Figs. 3 to 7 inclusive, the other end of the -

- arc horn 52 is split into two wings 54 and 55. ‘The wings

65

' 54 and 55 are bent downwardly and they diverge laterally.

Thus, a loop is formed at the junction of the wings 54
and 55 with an intermediate portion 56 of the horn 52.

. As shown in Flg 2, the wings 54 and 55 of the arc horn

70

52 are so shaped that the arc horn may be utilized for

either a right-hand Break or a left~hand break switch. -
The position of the arc horn 52 for a left-hand break
switch is shown by the broken lines in Fig. 2. The arc

- horn 52 is preferably composed of berylhum c0pper
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As shown in Figs. 2 and 3, the contact member 43 on
the blade 13 is disposed between the arms 42 of the break-
jaw 41 when the switch is in the closed position. The whip
14 engages the arc horn 52. As shown in Fig. 4, when the
blade 13 is swung to the right, as is the case for a right-
hand break switch, the break-jaw 41 and the housing 46
are swung to the right with the blade i3 until the contact
member 43 is disengaged from the arms 42 of the break-
jaw. However, the whip 14 is still engaged in the loop of
the arc horn 52.

As shown in Fig. 5, the whip 14 remains engaged in
the loop of the arc horn 52 until the main blade 13 is
swung far enough to the right to cause the end of the
whip 14 to slide through the loop of the arc horn 5Z.
When the whip 14 is disengaged frem the arc horn, it
strikes a bumper 61 carried by the main blade 13. The
bumper 61 is composed of a resilient material, such as
rubber, which can absorb the energy of the whip 14,
thereby preventing rebounding of the whip which might
cause restriking of the arc if the whip rebounded into con-
tact with the break-jaw or other conducting member of
the switch. The bumper is mounted on one leg of a
U-shaped member 62, the other leg of which may extend
through the blade 13 and be attached to the blade.

The switch is shown in its fully opened position in Fig.
6. It will be noted that the whip 14 is disengaged from
the arc horn 52 and is resting against the bumper 6L.
The break-jaw 41 is retained in the opened position by
means of an overcenter spring (not shown) which is
disposed inside the housing 46. L

During closing of the switch, the contact member 43
of the main blade 13 first engages one arm 42 of the
break-jaw 41 and then engages the other arm 42 as the
break-jaw is moved towards its closed position by the
main blade 13. As shown in Fig. 7, the whip 14 engages
the wing 54 of the arc horn 52 and slides downwardly
along this wing until it passes the end of the wing from
which position it moves to its fully closed position, as
shown in Fig. 3. When the switch is utilized as a left-
hand break switch, and the arc horn 52 is changed to the
other side of the break-jaw, the whip will engage the wing
55 during the closing operation. Thus, the arc horn is
suitable for either a right-hand break switch or for a left-
hand break switch. In either case the whip 14 is pressed
against the arc horn by the bumper 61 during the closing
operation.

In order to preclude the possibility of ice formations
preventing the proper operation of the switch, an ice shield
65 is attached to the plate 37 by means of bolts 66. The
ice shield 65 is disposed a short distance above the arc
horn 52 and extends over a portion of the horn. The
shield 65 covers the space between the movable break-jaw
41 and the supports 35, thereby preventing ice from form-
ing in this space to prevent the break-jaw from swinging
about its pivot point during operation of the switch.

By referring to Figs. 3, 4, 5 and 6, it will be seen that
one edge of the upwardly bent portion 56 of the arc horn
52 moves along an edge 67 of the shield 65 as the switch
is being opened. In this manner, any icicles formed on the
shield 65 and the arc horn 52 are sheared ofi, thereby
permitting the switch to open and the whip 14 to maintain
electrical contact with the arc horn 52. Actual tests have
shown that the shearing action removes the ice from the
arc horn even though the horn extends beyond the shield

65. Furthermore, the horn is so shaped that ice i1s pre-

vented from forming in the loop portion of the horn,

thereby enabling the whip 14 to engage the loop poriion
during opening of the switch., |

During closing of the switch, the other edge of
intermediate portion 56 of the arc horn 52 moves along
the edge 67 of the shield, thereby shearing off any ice
 formed while the switch was in the opened position.
Thus, the shearing action takes place during both opening
and closing of the switch, thereby preventing ice forma-

the

10

4

tions from interfering with the proper operation of the
switch.,

As previously stated, the present switch has functioned
properly under severe icing conditions where other
switches have failed to operate. Thus, the present inven-
tion provides an arc horn which cooperates with an ice
shield to remove ice which may be formed on the switch
while in service. The present structure functions equally
well during both opening and closing of the switch. The
switch may be utilized as either a righ-hand break or a
left-hand break switch.

Since numerous changes may be made in the above-

- described construction, and different embodiments of the
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20

invention may be made without departing from the spirit
and scope thereof, it is intended that all matter contained
in the foregoing description or shown in the accompany-
ing drawings shall be interpreted as illustrative, and not
in a limiting sense.

We claim as our invention:

1. In a disconnecting switch, in combination, a fixed
support, a contact assembly pivotally mounted on said

- support, a main switch blade for engaging said contact
 assembly, said contact assembly being actuated about its

25
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pivotal support by said blade, an arc horn, an auxiliary
blade for engaging the arc horn, said auxiliary blade
being disengaged from the arc horn after the main blade
is disengaged from the contact assembly, a shield adjacent
said arc horn, and said horn and said shield being moved
relative to each other by movement of the contact assem-
bly about its pivotal support.

2. In a disconnecting switch, in combination, a fixed
support, a contact assembly pivotally mounted on said
support, a main switch blade for engaging said contact
assembly, said contact assembly being actuated about its
pivotal support by said blade, an arc horn, an auxiliary
blade for engaging the arc horn, said auxiliary blade
being disengaged from the arc horn after the main blade
is disengaged from the contact assembly, a shield disposed
above the arc horn, said shield and said horn being mov-
able relative to each other, and said horn having an up-
wardly bent portion which is moved along an edge of
said shield during movement of the contact assembly
about its pivotal support.

3. In a disconnecting switch, in combination, a fixed
support, a contact assembly pivotally mounted on said
support, a main switch blade for engaging said contact
assembly, said contact assembly being actuated about its
pivotal support by said blade, an arc horn movable with
the contact assembly, an auxiliary blade for engaging the
arc horn, said auxiliary blade being disengaged from the
arc. horn after the main blade is disengaged from the
contact assembly, a shield attached to said fixed support,

- said shield extending over the pivotal support for the con-
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tact assembly, and said horn having a portion moved
along an edge of the shield during movement of the con-
tact assembly about its pivotal support.

4. In a disconnecting switch, in combination, a . fixed
support, a contact assembly pivotally mounted on said
support, a main switch blade for engaging said contact
assembly, said contact assembly being actuated about 1tS
pivotal support by said blade, an arc horn movable with
the contact assembly, an auxiliary blade for engaging the
arc horn, said auxiliary blade being disengaged from the
arc horn after the main blade is disengaged from the
contact assembly, a shield attached to said fixed support,
said shield extending over the pivotal support for -the
contact assembly, said horn having one edge moved along
an edge of the shield during movement of the contact
assembly about its pivotal support in one direction, and
another edge of the horn being moved along the edge of
the shield during movement of the contact assembly about
its pivotal support in the opposite direction.

5. In a disconnecting switch, in combination, a fixed
support, a contact assembly pivotally mounted on said
support, 2 main switch blade for engaging said contact
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assembly, said contact assembly being actuated about its

pivotal support by said blade, an arc horn movable with
the contact assembly, one end of said arc horn having
ftwo downwardly bent diverging wings, an auxiliary blade
- for engaging the arc horn, said auxiliary blade bemg dis-
engaged from the arc horn after the main blade is dis-

engaged from the contact assembly during opening of the

switch, one of the wings on the arc horn being engaged
by the auxiliary blade during closing of the switch, a
shield on said fixed support adjacent said arc horn, and
said horn being moved along an edge of said shield dunng
opening of the switch and during closing of the switch.

6. In a disconnecting switch, in combination, a fixed
support, a contact assembly pivotally mounted on said
support, a main switch blade for engaging said contact
assembly, said contact assembly being actuated about its
pivotal support by said blade, an arc horn movable with
the contact assembly, a resilient auxiliary blade having
one end attached to the main blade and the other end
engaging the arc horn, the other end of the auxiliary
blade being disengaged from the arc horn after the main
blade is disengaged from the contact assembly, a shield
on said fixed support adjacent the arc horn, and said horn

6

being moved along an edge of said shield by movement'_: SR

of the contact assembly about its p1vo tal support. .

7. In a disconnecting switch, in combination, a fixed |
support, a contact assembly pivotally mounted on said

support, a main switch blade for engaging said contact
assembly, said contact assembly being actuated about its

- pivotal support by said blade, an arc horn movable with

10
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the contact assembly, a resﬂleﬂt auxiliary blade having
one end attached to the main blade and the other end
engaging the arc horn, the other end of the auxﬂlaryr'
blade belng disengaged from the arc horn after the main
blade is dISengaged from the contact assembly, a bumper
on the main blade for absorbing energy of the auxiliary
blade when it is disengaged from the arc horn, a shield

on said fixed support adjacent the arc horn, and said horn
being moved along an edge of said shield during opening -
of the switch and durmg closing of the switch.
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