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PATENT OFFICE.

EDWARD M. EEWLETT, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAL
ELECTRIC COMPANY, A CORPORATION OF NEW YORK.

LINE-DISCONNECTING SWITCH.

1,109,586.

* Specification of Letters Patent.

Patented Sept. 1, 1914.

Application filed May 5, 1809, Serial Mo. 484,060. :

To all whom it may concern: . -

Be it known that I, Epwarp M. HewreTT,
a citizen of the United States, residing at
Schenectady, in the county of Schenectady,
State of New York, have invented certain
new and useful Improvements in Line-Dis-
connectin§ Switches, of which the following
1s a specification. . : S

This invention relates to electric switches
and more particularly to .disconnecting
switches suitable for dividing a high po-
tential transmission line into sections to
facilitate inspection and repairs, and its ob-
ject is to provide a simple, reliable and
easily operated switch which can be mount-
ed on the top of a tower or pole of a trans-
mission line in alinement with the conductor
controlled by it, thereby avoiding bends or
turns in the conductor; which does not re-
duce the space between phases to an objec-
tionable” degree; in which the distance be<
tween the switches in the different phases
is the same in both the open and closed po-
sition of the switch, and in which a com-
paratively slight rocking or angular move-
ment of an actuating member causes the
switch.to open or to close.

In carrying out my invention, the switch
for each conductor is made long and very
narrow, the movable member being arranged
to move perpendicular to the plane of the
conductors of the transmission line. As a
result of this construction, the switches may
be mounted side by side and in . alinement
with the conductors controlled by them,
since the space between the live parts of the
switches in the different phases is substan-
tially the same as the space between the
conductors of the transmission line, in both
the open and closed position of the switches.

The live parts of the switch are mounted

upon insulators of any suitable type, one
of the insulators being mounted to rock or
oscillate, and arranged to open and close the
switch when rocked by the operator. Since’
the insulators and other moving parts of a
switch for controlling a transmission line
of high potential are necessarily compara-
tively heavy, the hand operation_of the:
switch is facilitated by mounting the mov-|
able insulator to swing above the horizontal:

.pivot on which it is balanced, so that it is;
_easily swung from one side of the pivot fo

the other to open and to close the switch.:
The contacts preferably coGperate to cut

‘of the transmission line.

away ice, snow and other foreign substances
which may lodge upon them, and thereby
the closing of the circuit is insured even
during bad weather.

My invention will best be understood in

- connection with the accompanying draw-

ings, which illustrate one of the various
forms in which it may be embodied and in
which— ’

Figure 1 is a side view in elevation of the ¢

switch mounted on the top of the tower, a
portion of the base being cut away to show
the actuating mechanism; Fig. 2 is a plan
view of the switch shown in Fig. 1; Fig. 3
is a side elevation of the tower with the
switch mounted on the top and showing the

arranged to control a polyphase circuit;

Fig. 5 is a view in perspective of a tower 7

on which the switches may be operated in-
dependently or simultaneously, as desired;
Fig. 6 is a detail of the insulator mounting
shown in Fig. 5, and Fig. 7 is a detail of
the latching arrangement shown in Fig. 5.
In the embodiment of my invention shown

‘in the drawings, the parts of the switch for

controlling each conductor are mounted
upon any suitable framework 1, which is
preferably made of angle iron, as shown in
Figs. 1 and 2, and may be mounted either on
the top of a tower or on one of the poles
At each end of
the frame 1 insulators 2 and 3 are rigidly

mounted in alinement with one conductor &C

of the transmission line, these insulators be-
ing strong enough to resist the pull exerted
by the conductor. The switch is operated
by means of a movable insulator 4 mounted

.between the insulators 2 and 3 in alinement

with them, and preferibly mounted to rock.
or oscillate about a pivot 5, which in the
specific arrangement shown in the drawings
consists of a shaft or piece of iron pipe suit-
ably {ournaled on the frame 1 and forming
a rocking actuator by means of which the
movable insulator 4 may be swung back
and forth. The pivot or actuator 5 is rig-
idly connected to an arm 6, by means of
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~mechanism for operating the switch by -
hand; Fig. 4 is a plan view of the switch

which the insulator 4 may be rocked back :2i

and forth and the arm 6 is in turn con~

‘nected, as shown in Fig. 3, by means of a

rod 7 to an operating handle or lever 8 piv-
oted to the tower or pole and within reach
of an operator standing on the ground. In
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order to avoid unauthorized operation of
the disconnecting switches, a suitable lock,
such as padlock 9, holds the operating lever
in either of its-extreme positions.

The insulator 4 is comparatively heavy,
especially when large enough to resist high
potentials, and in order to facilitate the op-
eration of the switch by hand, the insula-
tor is preferably mounted, as best shown in

Fig. 1, to bring its center of gravity above

the pivot. Since the weight of the insulator
is carried by the pivot 5, en which the in-
sulator is practically balanced, in unstable
equilibrium, a comparatively slight effort
will move a heavy insulator from the posi-
tion shown in full lines, in which the switch
is closed, to-the position shown in dotted
lines, wheve the switch is open, and as the
angular. movement of the insulator is not
great the insulator is almost directly above
the pivot 5 in all positions of the switch.
By means of this construction, large and
heavy insulators can be used without ren-
dering the switch too heavy and unwieldy
for hand operation. :

The conductors of the transmission line
are connected to terminals 10 of any suit-
able . type, mounted on the upper ends of

_the insulators 2 and 3. One of .the termi-

nals 10 is provided with projections 11, as
best shown in Fig. 2, and to these projec-
tions the ends of side rods or pivoted mem-
bers 12 are pivotally connected, ‘the other
ends of the,rods being connected by means
of pivots 13 to links or plates 14, which are
riveted or otherwise rigidly secured to the
sides of the movable contact blade or switch
member 15, which is preferably V-shaped,
as shown in Fig. 2, the sides of the V being
secured to the plates 14 and the point being
arranged to act as a contact which codper-
ates with a fixed contact 16 mounted on the
terminal 10 on the insulator 3 and thereby
opens and closes the circuit. The rocking or
movable insulator 4 is connected to the con-
tact blade in any suitable manner and by
any suitable connections which will cause
the angular movement of the contact blade
about its pivot 13 to be greater than the
angular movement of the insulator 4 about
its pivot 5, so that. a comparatively slight

" movement of the insulator will swing the
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contact blade 15 throughout 'its range of
movement and thereby enable the switch to
be opened and closed quickly. In the spe-
cific form shown in the drawings, the con-
nection between the contact blade 15 and
the movable insulator is of a type which per-
mits a maximum break to be secured when
the switch is opened. This connection com-
prises pivots 17 carried on the plates 14
which are between the pivots 13 and the tip
of the contact blade and engages the arms
of a yoke 18, which is rigidly secured to the
upper end of the rocking insulator 4, and

1,109,586

mounted in alinement with the end insula-
tors 2 and 3, as shown in Fig. 2, with the
yoke 18 between the plates 14. As the
switch is opened, the insulator swings back
between the two separated pivots 13 of the
contact blade 15 until the length of the air
gap between parts of opposite potential is

‘the distance between the ends of the rods 12.

and the fixed contact 16, and is greater than
the distance between the fixed contact and
the metal parts on the rocking insulator 4
when the switch is closed, as is apparent
from Fig. 1. In order that the insulation
of the live parts of the switch against
ground may always be the same, the parts
are so proportioned that the contact blade
15 and link 12 are always farther away from
the pivot of the insulator 4 than the yoke
18. As the insulator swings about its pivot
the minimum distance from any live part
of the switch to ground is always the dis-
tance from the bottom of the yoke 18 to the
pivot of the insulator, and this distance does
not change when the switch is operated.
The side rods 12 and the rocking insulator
4 are linked to each other by the frames 14
to form a three link toggle, as best shown
in dotted lines in Fig. 1, the terminal 10

and pivot 5 being fixed points and the pivot .

17 being forced to the position shown in full
lines as the rocking insulator is swung in
a clockwise direction to close the switch.
When the insulator 4 is rocked at a uni-
form rate the movement of the frame 14
about its pivot 17 is comparatively slow,
when the frame 14 is perpendicular to the
side rods 12, but becomes more rapid as the
angle between the frame and the side rods
becomes more acute; hence a slight angular
movement of the insulator when in the po-
sition shown in dotted lines causes a com-
paratively great movement of the contact
blade. The contact blade 15 is secured to
the frames 14 at such an angle to a line
joining the pivots 13 and 17, as best shown
in Fig. 1, that when the insulator 4 is on one
side of the pivot 5, in the position shown in
full lines in Fig. 1, the contact blade 15 and
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the side rods 12 are nearly in alinement .

with each other and the switch is closed.
Just as the contacts come into engagement,
the rocking insulator 4 is in a position where
the leverage tending to move the contact
blade 15 downward and to close the switch
is nearly at the maximum, and as the switch
is fully closed the rocking insulator swings
slightly beyond a vertical line through the
pivot 5 to a point where the weight of the
rocking insulator tends to hold the switch
in the closed position. - - , S
When the switch is opened, the rocking
insulator is swung from the position shown
in full lines to the position shown in dotted
lines through an angle of approximately
30°, while the connections of the insulator
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to the contact blade, swing thé blade from’

the position shown in full lines through an

‘angle of about 90° to the position shown in

dotted lines, hence a comparatively slight
angular movement of the insulator causes

a much greater angular movement of the.
As the switch opens, the

contact blade.
rocking insulator swings beyond a vertical
line through the pivot, to the position shown
in dotted lines, wﬁere the weight of the rock-

ing insulator tends to hold the switch in the

open position, although in both positions

of the insulator the holding strain due to |
the weight of the insulator is not great.
enough to make the switch hard to operate..

The tip of contact blade 15 may codperate.
with any suitable type of fixed contact to:
_open and close the circuit, but in the pre--
ferred construction the tip of the contact.
blade is provided with a form of clip con-

tact 19, shown in dotted lines in Fig. 2. The
contact clip 19 codperates with the fixed

wedge-shaped contact 16, which is mounted.

on the terminal 10 of the insulator 3 with

5 its narrow edge upward, so that as the cli

is moved downward into engagement with.
the fixed contact the sides of the clip co-
opérate with the sharp upper edges of the.

stationary contact to cut through any sleet

or ice which may be deposited upon the fixed
contact and thereby a good metal to metal:

engagement of the contacts is assured. In
the preferred construction, the contacts are
protected from the weather when the switch
is closed, by means of a cover 20 mounted

on the contact blade 15 to inclose the clip-
contact 19 and shaped, as shown in Fig. 1,

to protect both the fixed and the movable

clip contact when the contacts are 'in en-:

gngement. In order to assist in the break-

ing of the arc, in case the switch is opened,
when current is flowing through the con-

duetors, 2 horn 21 is mounted on the termi-

nal 10 adjacent to the fixed contact 16 and

is bent backward, as shown in Fig. 1, to
coiperate with the end of. the contact blade

15 and break the arc in much the same man-.|'to | ;
| sition where it can be easily reached by an

ner as a horn break lightning arrester.
A switch embodying my invention is

particularly adapted to polyphase circuits,

since the switch for each conductor can be

mounted in alinement with the conductor:
and the switches can be arranged side by:

side, as shown in Fig. 4, without causing
an objectionable reduction in the distance
between live parts in different phases. In
order to keep the distance between switches

the same, whether open. or closed, the-

switches are preferably arranged, as shown
in Fig. 4, to cause all the contact blades 15
to move in vertical planes perpendicular to

‘the plane of the conductors coritrolled by
the switches, and since the conduetors are

usually strung in a horizontal plane the con-

]

‘' The switches in the different phases are
: operated simultanecusly by means of any
-suitable connection between the rocking in-
;sulators, and in the preferred construction

the pivot 5 is extended across the frame 1,:

(so that the rocking insulators of each switch
“can be mounted upon the rocking actuator
or pivot 5. The arm 6 then turns the insula-
. tors simultaneously about the pivot 5, as
is apparent from Fig. 4, and the several

:simultaneously.
On polyphase transmission lines one con-

and in such cases it is advantageous to be
'able to entirely disconnect the damaged con-
.ductor and to use two of the uninjured con-
“ductors to form a single phase circuit over

damaged conductor is repaired. A circuit
.controller embodying my. invention can be
_easily adapted to permit a three phase line,
for instance, to be operated single phase by
- operating the switches from a ¢common oper-
ating member, to which they are connected
.in such a manner that any of the switches
can be disconnected and left open, while the
other switches controlling the uninjured con-
.ductors are operated simultaneously. One
arrangement which may be adopted is
shown in-Fig. 5, in which the switches for
controlling a three phase transmission line
are mounted on the top of a tower, the rock-

ing insulator 4 being loosely mounted on a:.

stationary axle or support 22 by nieans of
castings or other suitable supports 23, rota-
tably mounted on the. axle 22 and held in
_position by eollars, as clearly shown in Fig.
:6. Each-casting or insulator support 23 1s
rocked about the axle 22 by any snitable con-

“connections shown comprising a rod 24 con-
‘nected through links or'rods 25 to an arm
.26 loosely-sleeved or mounted on an oper-
ating member or shaft 27, which is common
“to all the switches ahd is mounted in a po-

-operator standing on the ground. :

. The ‘operating member 1s preferably made
in the form of a rock shaft, as shown in
Fig. 5. and is actuated by means of an oper-
ating handle 28, which can be grasped by
the operator as he stands on the ground.
.The operator is thoroughly protected from
the high potential of the transmission line,
since the metallic parts of the switch are
connected to the rock shaft or operating
‘shaft through insulating connections con-

sisting of the rocking insulator 4 and the’

rods 24 and 25, which are preferably made
of wood.- Since the switches are independ-
ently operable, any two of them can be oper-
‘ated simultaneously to control a single phase

circuit by locking to the rock shaft 27 the

‘which energy can: be transmitted until the:
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phases of the circuit are opened and closed’

ductor may be broken or become grounded .
:while the other conductors remain intact,
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_nections to an operating member, the specific
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arms 26 of the switches to be operated, while

the arm connected to the other switch is
freed from the rock shaft. Any suitable
form of locking mechanism may be used to
secure at will any of the arms to the rock
shaft, the preferred form being that shown
in Fig. 7, in which the arm 26, loosely
mounted on the rocking shaft 27, is held by
means of a collar 29 in contact with a boss
80, rigidly mounted on the rocking shaft
and provided with a rocking pin 31 slidably
mounted in the boss to engage a recess in
the arm 26, as indicated in Fig. 7, thereby
locking the arm 26 to the boss 30 and conse-
quently to the rock shaft 27. A stop 32
prevents the locking pin from being entirely
withdrawn from the boss and the head of
the locking pin is preferably provided with
a notch- in a position to be engaged by a
spring or cther yielding stop 83 for hold-
ing the locking pin in locking position.

In the particular arrangement shown in
Fig. 5, two of the switches are shown closed
and the arms corresponding to those switches
are rigidly locked to the rock shaft 28, so
that the two switches will be simultaneously
operated to control two conductors of the
transmission line which are being operated
as a single phase circuit. The other switch
shown in the open position is in series with
the damaged conductor, and during the
movement of the rock shaft 27 remains in
the open position, as shown in the drawing,
because its arm 26 has been unlocked from

therock shaft 27. It is obvious that if the

middle conductor should be disabled, the
middle switch would be left open, while the
two outside switches would be operated si-
multaneously and that any two of the
switches may be operated while the third
switch is left open, or that under extreme
conditions two switches might be left open,
while one switch would be operated to con-
trol one uninjured conductor, which could
be used in case of emergency to form a sin-
gle phase circuit with ground return.

My invention may be embodied in many
other forms than that shown and described,
and I do not wish to be restricted to the pre-
cise arrangement disclosed, but intend to
cover by the appended claims all modifica-
tions which are within the spirit and scope
of my invention. :

What I claim as new and desire to secure
by Letters Patent of the United States, is,

1. In an electric switch, the combination
with a rocking insulator mounted on a fixed
pivot, means for rocking said insulator, and

a metal yoke mounted on said insulator, of
a contact operatively related to said yoke
and mounted to swing in the same plane as-

said insulator about a movable pivet, said
yoke being connected to said contact at a
point eccentric to said movable pivot, and
actuating connections for swinging said con-

1,109,586

tact through a path outside of the arc de-
scribed by said yoke whereby said yoke is
always as close to the pivot of said insulator
as any other live part of the switch.

2. In an electric switch, the combination
with stationary insulated terminals, of a

- member pivoted to one‘terminal, a contact

blade pivotally connected with said member
and codperating with the other terminal,
and a rocking insulator mounted to swing in
the same plane as said blade and connected
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to said blade to move said blade about its -

pivotal connection to said member.

3. In an electric switch, the combination
with stationary insulated terminals, of a
member pivoted to one terminal, a contact
blade pivotally connected with said member
and cobperating with the other terminal,
and a rocking insulator mounted between
said terminals to support said member and
said blade and to rock said blade about its
pivotal connection.

4. In an electric switch, the combination
with a fixed contact and a colperating
switch blade mounted on a pivot, of an in-
sulator pivoted cccentric to said blade to
swing toward and away from the fixed con-
tact and from one side of said switch blade
pivot to the other, and connections between
said insulator and said blade whereby said
insulator- is brought between said switch
blade pivot and said fixed contact when the
switch is clesed and said switch blade pivot
is between the insulator and the fixed con-
tact when the switch is opened.

5. In an electric switch, the combination
with a fixed contact and a movable contact
blade having arms mounted on. separated
pivots, of an insulator pivoted to move in
a path eccentric to the path of movement of
sald blade to rock toward and away from
said fixed contact and to pass between said
separated pivots, a stationary insulator, and
connections between said insulators and said
blade for rocking said blade about said sepa-
rated pivots to open the switch as said insu-
lator is rocked away from said fixed contact
and to a point beyond said pivots.

6. In a switch for polyphase circuits, the
combination with a plurality of movable
contacts mounted to move in paralle] planes,
of an actuator mounted to rock about a

| fixed axis, a plurality of rocking insulators

mounted side by side on said actuator in
alinement with said contacts and -arranged
to rock about the same axis as said actuator,
said insulators being mounted to move sev-
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erally or individually, a plurality of sta- .

tionary insulators, and connections between
said rocking and stationary insulators and
said contacts for operating said contacts the
weight of said rocking' insulators tending
to hold said contacts open or closed.

7. An electric switch' comprising o fixed
contact, a codperating pivoted switch blade,
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operating mechanism comprising a rocking

insulator pivoted to move in a path eccentric

to the path of movement of said blade and
mounted to bring its center of gravity above
its pivot, a stationary insulator, and actuat-
ing connections between said stationary and
rocking insulators and said switch blade for
moving said switch blade in the arc of a
circle as said rocking insulator is rocked
about its pivot to open and close the switch,
the center of gravity of said rocking insu-
lator being on one side of its pivot when
the switch is closed and on the other side
when the switch is open. .

8. An electric switch comprising a fixed
contact, a codperating pivoted switch blade,
operating mechanism comprising a rocking
insulator pivoted to move in a path eccen-
tric to the path of movement of said blade
and mounted to bring its centér of gravity
above its pivot, a stationary insulator, and

_actuating connections between said insu-

lators and said switch blade moving said
switch blade in the arc of a circle as said
rocking insulator is rocked about its pivot,
said switch being closed as the center ot
gravity of said rocking insulator is brought
a predetermined distance on one side of its

pivot and is opened as said rocking insu-

lator is rocked to bring its center of gravity
at a greater distance on the other side of its
pivot. :

9. In an electric switch, the combination

with a fixed contact, and a pivoted switch |

blade codperating with said contact, of op-
erating mechanism for moving said switch

‘blade toward and away from said fixed con-

tact in the arc of a cirelé and to open and
close the switch comprising a rocking insu-
lator having a horizontal pivot and mounted
to move in the same plane as said switch
blade, a stationary insulator, and actuating
connections between said switch blade and’

40

said rocking and stationary insulators for .

operating said switch blade as said rocking
insulator is rocked about its pivot whereby
the weight of said insulator tends to hold
the switch in either open or closed position.

10. In an electric switch, the combination
with relatively movable codperating con-
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tacts, of a pivoted member, a rocking insu-

lator pivoted -eccentric to said member and
a link for carrying one of said contacts, said
link being pivoted to said insulator and to
said member to form a toggle which is col-
lapsed as said-insulator is rocked to sepa-

rate said contacts.

11. In an electri¢c switch, the combination
with a fixed contact, of an insulated termi-
nal, a member pivoted to said terminal, a
rocking insulator pivoted eccentric to said
member, a link connecting said member and
said insulator to form a three link toggle,
and a codperating movable contact mounted
on said link and moved toward said fixed

.contact as said toggle is straightened.

In witness whereof, I have hereunto set
my hand this 4th day of May, 1909. :
EDWARD M. HEWLETT.
“Witnesses: o
. Bexsamix B. Howw, -
HeLeN Orrorb.
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