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The present invention relates to disconnect
switches in general and more particularly to
switches of the type arranged to accommodate
high tension current and having, first, means
insuring a good conductive contact when the

5 switch is closed and, second, sufficient clearance

when the switch is open so as to establish the
relatively wide gap or clearance required by the

. high voltage at which the current is transmitted.
Heretofore, various switches have been de-

signed for securing both the desired conductivity
and the necessary clearance between the high
tension side and the ground. In one type of
switch high pressure contacts were mounted on
One end of a relatively long arm or blade, nec-
essary to secure the required clearance when
the switch is open, the high pressure being se-
cured by pinching the blade in & generally U-
shaped contact. Since these contacts were at
the end of a relatively long arm or blade, it be-
came difficult to exert the required amount of
force, especially where long slender insulator
stacks were used. Another type of switch se-
cured the desired high degree of conductivity by
the use of silver plated contacts. However, since
& certain amount of scraping or rubbing is fre-
quently desirable in operating the switch so as to
clear the surface fouling, due to atmospheric con..
ditions or the like, such silver plating tends to be
worn away after a short time,

3 With the above factors in mind, one of the prin-
cipal objects of the present invention is the pro-
vision of means for securing the desired high
degree of conductivity without the use of silver
plated contacts or the like and without compli-

3 cated mechanism or other means imposing any
excessive stresses on the elongated switch blade
or insulator stacks. More specifically, it is an
object of the present invention to provide a switch
blade having only a single degree of motion and

40 carrying contact means adapted to have two

kinds of motions, one a forward movement car-

rying the contact into its broper position and the
other a lateral motion for establishing or re-
lieving a high unit DPressure between the blade
contact means and the associated stationary con-
tact means. According to the principles of the
present invention, in c. Jsing the switch, the blade
carrying the contact means ig moved in only one
direction from an open or clear position to a
closed position, but after the switch blade is
closed then the contact means is expanded lat-
erally so as to secure relatively high pressure
between the movable and stationary contacts. In
many cases, it is desirable that the first move-
ment of the contact involve a light engagement
for the purpose of scraping and cleaning the
contact surfaces, but in other cases, especially
where severe sleet conditions are encountered, it
may be desirable to have the movable contact
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move into positien with an appreciable initial
clearance.

Another object of the present invention is the
provision of operating means for the switch blade
which is so inter-connected with the switch blade
contact means that in closing the switch the 5
movement of the operating means through its
initial range of movement first completes the
movement of the switch blade into its closed po-
sition and thereafter forces the switch blade con-
tact means into firm engagement with the station-
ary contact, and in opening the switch the oper-
ating means first relaxes the high pressure con-
tact and then swings the switch blade into itg
open position. An additional object of the pres-
ent invention in this connection is the employ-
ment of toggle mechanism for securing the de-
sired contact pressure and the provision of means
ensuring that the switch blade will be moved
into its fully closed position before the toggle
mechanism will be actuated to secure the desired
high pressure contact and the use of parts mov-
able into dead center relation for the purpose of
retaining such high pressure contacts against in-
fluences tending to relax the same.

Still further, another object of the present
invention is the provision of a main or line switch
with which is associated a grounding switch and
means interlocking the latter with the line switch
50 as to put ground on either the blade end or
the stationary contact end of the switch when
the line switch blade is open and, further, to en-
sure that neither of the switches can be closed
unless the other is in its open position.

These and other objects and advantages of
the present invention will be apparent to those
skilled in the art after a consideration of the fol-
lowing detailed description of the preferred struc.
tural embodiment, taken in conjunction with the
accompanying drawings illustrating such embodi-
ment. :

In the drawings:

Figure 1 is a side view of switch mechanism
embodying the principles of the present invention;

Figures 2 and 3 are enlarged top views of the
switch mechanism shown in Figure 1;

Figure 4 is an enlarged section taken through
a portion of the swingably mounted switch blade
and showing the spring means for ensuring that
the switch blade will be closed before the ton-
tact means is expanded;

Figure 5 is a fragmentary enlarged view, illus-

trating the operation of the toggle rgechanism in
forcing the switch blade contact means into firm
engagement with the stationary contact so as to
secure a relatively high unit pressure and good
conductivity;
.. Figure 6 is a view taken along the line 8—6 of
Figure 2 and looking in the direction of the ar-
rows, showing the interlock betwen the line and
ground switches; and
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Figures 7 and 8 are fragmentary views illus-
trating the action of the operating means in
forcing the switch blade contact means into firm
engagement with the stationary contact member.

Referring now more particularly to Figure 1
which illustrates the preferred form of the en-
tire switch assembly, the reference numeral 10
indicates a grounded base comprising a pair of
spaced channels fi upon which is mounted a pair
of stationary insulator stacks 12 and 13 in spaced
position thereon, and a rotatable insulator stack
i4. Each of the insulator stacks consists of a

series of insulators 16 secured one to the other and -

mounted upon a suitable supporting bracket.
For the first insulator stack 12 the supporting
bracket takes the form of an adapter 20 includ-
ing a pedestal portion 2I, receiving an adjust-
ing insulator shim 22, and an extension 23 serv-
ing as a bearing housing for the ground switch
which will be referred to later. The supporting
bracket for the second fixed insulator stack i3 is
indicated by the reference numeral 25 and pref-
erably takes the form of an adjusting adapter
formed with a pedestal portion 26 and an-ad-
justing shim 27 practically identical with the cor-
responding parts of the base bracket 20. - The
upper surface of each of the pedestal portions 21
and 26 is generally spherical and the correspond-
ing face of the associated adjusting shim is con-
cave. These parts are provided with openings to
receive bolts 30, the openings in the adjusting
shims 22 and 27 being larger than the diameter
of the bolts, whereby it is possible to change the
position of the shims so as to bring the insulator
stacks to the proper position.

The supporting base for the rotatable insulator
stack 14 is indicated in its entirey by the refer-
ence numeral 32 and is similar to the parts 20
and 25.just described except that it is formed
with a bearing extension 34 which is hollow and is
formed to receive the spindle section of a stack
rotating member 36 having oppositely extending
operating arms 37 and 38. The upper surface
of the stack rotating member 36 is formed like
the upper surfaces of the pedestal portions 21
and 26 described above and receives an adjust-
ing shim 40 which is preferably of the same con-
struction as the adjusting shims 22 and 21. A
third arm 42 is formed on or carried by the stack
rotating member 36 and is a part of the ground
switch interlocking means which will. be de-

* scribed later. The outermost ends of the operat-
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ing arms 37 and 38 are apertured to receive ac-
tuating rods or other means, well known in the
art, for rotating the insulator stack 14 through
a limited angle.

Generally, switches of the type shown in Fig-
ure 1 are arranged for gang operation, in which
case the group of switches, usually three, have
their arms 31 and 38 connected together for si-
multaneous operation. Plates 43 are carried by
the channels to support the several base mem-
bers 20, 25 and 32.

A brace 45 connects the upper ends of the in-
sulator stacks {3 and {4 and preferably takes the
form of a bronze casting having a cap section
46 at one end adapted to be bolted, as at 47 (Fig-
ure 3), to the upper end of the fixed insulator
stack 13, and at its other end the brace 45 is
formed with an apertured portion 49 which re-
celves the shank of a spindle member 50 bolted,
as at 51, to the upper end of the rotatable insu-
lator stack (4. The shiftable insulator stack 14 is
thus firmly supported at its upper and lower ends.
The outermost end of the brace 4§ is formed

2,154,665

to recelve a connector or line terminal 52 attached
to ene of the line conductors 53.

The upper end of the fixed insulator stack 13
pivotally supports a switch blade 60 (Figure 1)
for swinging movement into and out of engage-
ment with a stationary contact member carried
at the upper end of the other fixed insulator
stack 12. For this purpose the cap portion 48 of
the brace 45 is formed with a pair of spaced lugs
61 and 62 suitably apertured to receive pins 63
and 64 which receive and pivotally support a
hinge member 67 connected by a flexible cable
§1a with the brace 45 and line cable 53 and hav-
ing arms 68 and 69 mounted on the pins 63 and
64. The shank, indicated at 70, of the hinge
member 61 serves as a sleeve to receive the inner
end of a tubular member TI. The outer end of
the tubular switch blade member T{ is received
within a collar or clamp 13 having a central boss
section 14. Opposite side walls of the collar 13
are recessed, as at 15, to receive the ends 76 of
a generally flexible U-shaped spring contact mem-
ber 11, best shown in Figure 2. The switch blade
contact member 11 has its laterally spaced sec-
tions arranged to be brought into engagement
with the arms 19 and 80 of a stationary contact
member, indicated in its entirety by the reference
numeral 8i. The member 81 preferably includes
a base section 82 of cast metal formed about the
rods or sections 79 and 88, which are preferably
copper or brass rods, the latter being firmly held
in rigid relationship with respect to each other by
their connection with the base 82, The latter
is.formed with an integral stop member 84. The
stationary contact is preferably secured to the
uppermost insulator 18 of the stack 12 by bolt
means 85, and the portion of the base 82 carry-
ing the stop 84 is extended, as at 86, to recelve
the connector 81 to which a line conductor 88 is
connected.

In accordance with the principles of the pres-
ent invention, the operating means for opening
and closing the switch blade 60 is so, arranged
that, in closing the switch, the blade is first
moved into a position determined by the stop 84,
and thereafter continued movement of the oper-
ating means serves to expand or spread apart the
spring contact member 11 and firmly urge the
side sections thereof into firm contact with the
stationary contact members 18 and 80 with a rel-
atively high degree of pressure. The operating
means will now be described.

A crank 90 is rigidly mounted upon the top of
the insulator stack i4 so as to be rotated there-
by. The crank or operating lever 80 includes a
base portion 81 ground to fit against the upper
end of the topmost insulator 16, being fastened
thereto by any suitable means, such as bolts 92,
The base section 91 supports the spindle member
50 referred to above as including a portion dis-
posed for rocking movement in the apertured por-
tion 49 of the brace 45. In order to accommo-
date the brace 45, the operating crank or lever
90 includes a forked section 93 spanning the
outer end of the brace 45 and terminating up-
wardly and laterally in an internally threaded-
sleeve section 94 which receives the shank of a
clevis 95. The bifurcated end of the member 85
is pivoted to a trunnion block 96 pivotally receiv-
ing a companion clevis 971 which has an internal-
1y threaded portion 88 receiving one end of a con-
necting link 99. An adjusting nut 100 serves to
fix the clevis 91 to the associated end of the link
99.

At the other end of the link 99 is fixed a clevis
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105 substantially identical with and in the same
manner as the clevis 97. The clevis 105 is pivoted
®o0 a trunion block 106 to which a push rod clevis
107 is connected in substantially the same man-
ner as the clevis 95. A longitudinally extending
push rod (10 is slidably mounted within the
tubular switch blade member 71, being received in
the apertured boss 14 at the outer end of the
switch blade and in a similar apertured boss sec-
tion {12 in the forked hinge member 671. As will
be apparent, the two pairs of pivotally intercon-
nected clevises 95, 9T and 105, 107 constitute, in

effect, universal joint means connecting the inter- .

mediate link 99 with the inner end of the push
rod 110 and the operating arm or crank 90.

The outer end of the push rod 110 carrles a
bifurcated yoke {20 having a pair of apertured
Tugs 121 between which is pivoted a pair of toggle
links 123 and 124 which extend in opposite direc-
tions therefrom. The outer end of each of the
toggle links 123 and 124 is pivoted to a bracket
{26 which, in turn, is riveted at 127 to the opposite
sections of the U-shaped spring contact 17T at
points closely adjacent to but spaced from the
stationary contact members 79 and 80. A toggle
link shield 130 encloses the toggle mechanism just
described and is securely attached to the collar or
clamp 13, as best shown in Figure 2, and serves
to protect the toggle mechanism from the
weather.

The push rod {10 is biased by suitable means
for movement to a given position relative to the
switch blade, so that the switch blade can be
opened and closed by means acting against the
push rod. To this end, a sleeve 140 is disposed
within the inner end of the tubular switch blade
member Tl against a stop shoulder 142 formed
integrally thereof. The sleeve {40 has an internal
flange 143 against which a collar 144, within
which the push rod {10 is slidably.mounted, is
disposed., The collar 144 serves as an abutment
for a compression spring (46 which bears at one
end against the collar (44 and at its other end
against a stop collar 147 suitably secured, as by
a pin 148, to the inner end of the push rod 110.
The clevis 107 is also secured to the inner end of
the push rod 110 by similar means, such as a pin
149, the shank of the clevis 107 being elongated,
as at 107a, and disposed for sliding movement in
the apertured boss section 150 of the blade hinge
member 67, .

The operation of the switch mechanism so far
as has been described is as follows. With the
switeh blade parts disposed in the position shown
in Figure 7 but with the switch blade in vertical
or separated position, indicated in dotted lines
in Figure 1, when the operating arm 90 is turned
from the dotted line position shown in Figure 7
to the full line position, the link 99 exerts a thrust
on the inner end of the push rod {i(0. Since,
however, the spring 146 holds the push rod in its
retracted position, with the stop collar 147 up
against the boss {12, the thrust exerted by the
link 99 is effective to swing the switch blade
downwardly into the full line position shown in
Pigure 1, the crank arm or operating member 90
and the link 99 acting by this means upon the
pivotally mounted switch blade just as if there
was a direct connection between the link and the
blade itself. When the switch blade reaches the
position shown in Figure 1, the tip or contact
member 17 of the switch blade comes into engage-~
ment with the stop lug 84. This prevents any
further downward movement of the switch blade
and positions the contact member 17 in between

3

the forks 79 and 80 of the stationary contact
member 81, As mentioned above, even thoughi
the toggle mechanism is retracted, the spacing
of the sides of the spring contact member 11 is
such that in moving the switch blade 60 to the
full line position shown in Figure 1, the sides of
the contact member 11 engage the arms 719 and
80 lightly but with sufficient force to clear the
parts of surface fouling, as indicated in Figure 7.
This is not, however, the final position of the
operating crank 90, for after the switch blade 60
has been brought up against the stop 84, the
crank arm 90 is swung further in the same direc-
tion until it is in straight line relation with re-
spect to the link 99, as indicated in Figure 8.
Since, after the switch blade has been moved into
the position shown in full lines in Figures 1 and 7,
any further movement thereof is prevented, the
continued movement of the crank arm 80 from
the position shown in Figure 7 to the position
shown in Figure 8 serves to compress the spring
146 and to force the push rod 10 to the left as
viewed in this fisure. ‘This motion of the push
rod 110 serves to swing the toggle links {23 from
the position shown in Figure 7 to the position
shown in Figure 8, the toggle links being straight,
or preferably slightly over center, in the latter
position. This straightening of the toggle links
123 and 124 expands the sides of the switch blade
contact member 1T and forces them into firm
high pressure engagement with the stationary
contact elements 79 and 80. It will thus be seen
that, although when the switch blade is first
moved into its closed position there was only a
light engagement between the movable contact
element arid the-stationary contact element, just
enough to clear the surface of scale, ice and the
like, but with the movement of the crank arm 90
to its straight line position (Figure 8) the sides
of the movable contact member 17 are pressed
firmly into engagement with the stationary con-
tacts. There is thus no material restriction to
the movement of the switch blade as a whole

into its closed position, and therefore the oper-

ating mechanism in moving the switch blade to
its closed position does not have to overcome any
great amount of friction, as would be the case if
the movable and stationary contact elements
were so arranged that full current carrying pres-
sure was had the moment the movable contact
part or parts first touched the stationary contact.
It is not until the final movement of the switch
element has occurred that the full pressure of
the contacts is established.

In expanding the movable contact element 11
and spreading the sides thereof laterally and
forcing them into firm engagement with the sta-
tionary contact arms, the toggle mechanism con-
trolled by the shifting movement of the push rod
110 serves an important functicn in addition to
the attainment of sufficient pressure between the
contacts to efficiently conduct heavy current flow.
Referring now to Figure 5 in which the parts are
shown in full lines in the position that they oc-
cupy when the switeh blade has been brought

into its closed position but before the toggle-

mechanism has been extended, when the toggle
links 123 and 124 are straightened they force the
associated portions of the spring contact member
11 laterally outwardly into a position correspond-
ing to that shown in dotted lines. This outward
bending of the contact member causes the outer-
most or bight portion thereof to yield, and this
results in bending the spring contact member T1
about the stationary contact elements 19 and 80
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and forcing the member 11 to shift its points of -

contact with the stationary contact elements 19
and 80 across the elements with a scraping action
generally longitudinally of the switch blade 60, as
indicated by the dotted arrows adjacent the ele-
ments 19 and 80. This is highly effective in se-
curing a good electrical connection between the
movable and stationary contact parts, but what
is of equal if not greater importance, this shift-
ing and scraping action takes place under in-
creasingly high pressure, due to the movement of
the toggle links into their straight line position.
This movement of the parts is indicated in Fig-
ure 5 by the use of the arrows, it being understood
that the extent of movement is somewhat exag-
gerated in order to better illustrate the principles
and functions involved. Also, as best illustrated
in Figure 5, when the straightening of the toggle
links has been completed, they are preferably
moved into a slight overcenter position. This is
for the purpose of overcoming any tendency for
the spring 146, which it will be remembered is
under compression after the crank arm 90 has
been moved into the position shown in Figure 8,
to relax the toggle pressure. In other words,
once the toggle links have been moved into their
straightened, or slightly overcenter, position to
force the sides of the spring contact 11 firmly
against the stationary contacts 79 and 80, the
spring 146 is not strong enough to start the toggle
back toward its retracted or relaxed position. In
addition to this safeguard, it is also to be noted
that any inadvertent retracting movement of the
push rod 110 is prevented by the fact that the
crank arm 90 and the link 89 (Figure 8) are in a
straight line or dead center relation. Thus, even
if the spring 146 should tend to release the toggle,
the link 99 and the crank arm 80 would effec-
tively resist any such movement of the push rod.
By this means, therefore, the switch blade is
locked in its closed position by means that is, in
effect, the same as two separate mechanisms act-
ing independently of one another for holding the
switch closed. Thus, if the operating mechanism
should break, the switch will remain closed.

A pair of torsion springs 152 are provided to
assist in swinging the switch blade 60 to open
position but the springs 152 are not strong
enough to cause the compression of the spring
146 when the arm 90 swings the switch blade 60
downwardly. Stop brackets 153 limit the open
position of the switch, the brackets consisting of
lugs 154 mounted on the brace 4§ by flat spring
members 155. . '

In order to put ground on the line side of the
switch, leading to the device or system to be con-
nected and disconnected from the source of power,
when the main switch or line switch is open, I
provide a grounding switch indicated in its en-
tirety by the reference numeral 160 and which is
preferably of substantially the same construction
as the switch 60 described above. Referring now
more particularly to Figures 1 and 2, the sup-
porting bracket 20 for the fixed insulator stack
{2 has the bearing section 23, mentioned above,
formed to receive a ground switch shaft 181 hav-
ing a squared portion projecting from the sup-
porting section 23 of the bracket 20 and carrying
& lever 162 and a pair of brackets 163 on opposite
sides of the lever 162, as best shown in Figure 2.
The ground switch includes a switch blade 166 of

_tubular formation and secured at its inner end to
a yoke (671 having spaced arms 168 and 189 piv- .

otally connected, respectively, to the brackets 163
carried on the ground switch shaft 161. The

9,154,665

shank of the yoke member {67 is in the form of a
split sleeve (712 which is adapted to be clamped
about the inner end of the tubular switch blade
166, as by bolts {13, The outer end of the tubu-
lar switch blade 166 carries a collar or bracket
{75 to which the inner ends of a contact mem-
ber 111 are connected, as by bolts or cap screws
118. The ground contact member 117 is pref-
erably of substantially the same formation as
the switch blade contact member 11 described
above. The side portions of the ground con-
tact member 1717 carry brackets 180 to which the
outermost ends of a pair of toggle links 81 and
182 are connected. The inner ends of the toggle
links are pivoted to a yoke 184 fixed to the outer
end of a longitudinally shiftable push rod 88,
the inner end of which is fixed to a clevis (871
pivoted by pins 188 to a pivot block 189 having
an interior threaded portion which receives the
threaded end of a link 190. 'The latter is piv-
otally connected, as at 191 (Figure 1), to the end
of the arm 162. .

The push rod 185 is biased for movement
against a stop, determining the relaxed position
of the toggle mechanism, by spring means sub-
stantially the same as that shown in Figure 4 and
provided for the switch blade 60. Referring now
particularly to Figure 2, it will be noted that the
inner end of the tubular switch blade 166 carries
& sleeve 195 and that the inner end of the push
rod 185 carries a collar 196.
outer end of the sleeve (95 and the collar 196, a

“spring (87 is disposed and arranged to urge the

push rod 185 for movement toward the left as
viewed in Figure 2, bringing the collar 196 up
against a stop shoulder formed on the blade hinge
or yoke member 167, which is substantially the
same operation as the spring 146 shown in Fig-
ure 4 and described above, The spring 197 is
strong enough so that in the position of the op-
erating shaff 161 shown in Figure 1, the weight
of the switch blade and associated parts is not
sufficient to overcome the tendency of the spring
187 to hold the push rod 185 in its retracted posi-
tion, shown in Figure 2.

The stationary contact 81, mounted at the top
or outer end of the insulator stack 12 as described
above, carries a ground switch contact support in
the form of a casting 200 which extends laterally
of the insulator stack and terminates in a sec-
tion 201 carrying a pair of contact arms 202 and
203, the outer ends of which are flared, in a
manner similar to the contact arms 79 and 80.
The section 201 also carries a stop lug 208, prefer-
ably but not necessarily formed integral with the
contact support 200. The stop lug 205 is so dis-
posed relative to the contact arms 202 and 203,
which preferably are copper or brass rods im-
bedded in the casting 200 in the formation there-
of, that when the ground switch is swung up-
wardly into a vertical position, indicated by the
dotted lines in Figure 1, the side portions of the
contact element 111 lie closely adjacent to, and
preferably in light engagement with, the straight
portions of the contact arms 202 and 203, as indi-
cated at (T1a and 1711b in Figure 2.

A torsion spring 207 encircles the shaft 161
and has one end secured to the latter and the
other end engaging a collar 208 carried in one
of several holes 209 (Figure 1) in & bracket 210
bolted, as at 211, to one of the base channels 1.
The spring 207, as well as the springs 52, serve
to counterbalaunce the weight of the associated
switch blades. A flexible ground cable 213 is con-
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nected to the base 10 and to the switch blade
yoke 167.

When it is desired to put ground on the sta-
tionary contact member of the main line switch,
the shaft 161 is actuated in any suitable manner,
and if the switch is one of a set of three, the

‘ground switch shaft of each is operated simultane-

ously, preferably by means of a common operat-
ing means. Referring to Figure 1, rocking move-
ment of the ground switch shaft 161 in a counter-
clockwise direction causes the arm 162 to act
against the spring 197, but since this spring is
stronger than the weight of the switch blade and
associated parts, continued rocking movement of
the shaft 161 in a counterclockwise direction
raises the switch blade up to the position shown
in dotted lines in the upper left hand portion

of Figure 1 without forcing the push rod 185 to

move longitudinally against the action of the
spring 197. Thus, just as in the case of the main
line switch 60, the switch blade is moved into its
closed position with the contact member in re-
tracted positioni. This brings the member 171 up
into engagement with the stop 205. After this
engagement has occurred, .continued rocking
movement of the ground switch shaft (61 swings
the arm 162 secured thereto relative to the yoke
or hinge member 16T of the switch blade, and
this forces the push rod 185 cutwardly and com-
presses the spring 197. Movement of the push
rod 185 outwardly straightens the toggle links
f81 and 182 and brings them to a straight line
or preferably a slightly over-center position, and
thereby forcibly extending or spreading the sides
of the contact member 117 into firm engagement
with the stationary contact arms 202 and 203.
The movement of the toggle links 181 and 182 into
their straight line or slightly over-center posi-
tion disposes these parts so that the spring 197
will not retract them unless a positive retraction
movement is applied to the push rod, as by a
subsequent swinging of the ground switch shaft
161 in a clockwise direction as viewed in Figure 1.

It will thus be seen that in the case of either
the ground switch 160 or the line switch 60, the
switch is moved into its closed position before
the contact element carried thereby is expanded,
and then after the switch is in its fully closed
position, the associated contact member is ex-
panded and forced outwardly into a firm high
pbressure engagement with the stationary con-
tact.

A further feature of the present invention em-
bodies an interlock between the line switch and
the ground switch so that neither of the switches
can be closed unless the other is opened. Refer-
ring now more particularly to Figures 1,2, 3 and
6, the third arm 42, carried on the operating
lever 36 the swinging of which rocks or rotates
the insulator stack 14 (Figure 1), is connected at
its outer end with an interlocking rod 215 that
extends longitudinally of the base 10 to a point
adjacent the supporting means 20 for the station-
ary insulator stack 12. One end of the inter-
locking rod 215 is bent, as at 216, and is disposed
in an opening formed in the end of the arm 42,
as best shown in Pigure 3, and the rod 215 is
held in position by a pin 218 or the equivalent.
The other end of the rod 215 is supported in the
guide bearing in the form of a casting 220 hav-
ing a lug section 221 formed with an enlarged and
rounded aperture 222 therein to receive the rod
215 for both sliding movement and the rocking
movement resulting from the angular movement
of the arm 42 (Figure 3). The guide bracket 220
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Is preferably mounted by any suitable means,
such as bolts 225, on the plate 44 which is se-
cured to the base channels {I. The rod 215 ex-
tends beyond the guide bracket 220 and in a po-
sition closely adjacent to the ground switch shaft
161, as best shown in Figure 6. The shaft 161
carries an interlock sleeve 221 having split clamp-
ing sections 228 and 229 terminating in lugs re-
ceiving a clamping bolt 230 by which the interlock
member is securely fixed to the shaft 6. The
sleeve section 221a is arranged with its internal
bore 231 preferably larger than the shaft or rod
215, this being for the purpose of accommodating
the angular movement of the rod when the arm
42 is rotated. As best shown in Figure 6, in one
Dosition of the shaft 16! and the interlock mem-
ber 221, shown in full lines in Figure 6, the open-~
ing 231 is in axial alignment with the rod 215,
and in the other position, shown in dotted lines,
the interlock member 227 is disposed at right
angles to and in the path of movement of the
rod 215. -
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In operation, when the ground switch is open .

and is in the position shown in Figure 1, the inter-
locking member 227 is disposed as indicated in full
lines in Pigure 6, with its opening in alignment
with the rod 215. Assuming now that the main
line switch is being moved from open position
(dotted lines, Figure 1) to its closed position, by
rocking the insulator stack (4 in a direction to
swing the operating crank 90 from the dotted
line position shown in Figure 7 to the full line
position shown in Figure 8, the movement of the
interlocking arm 42 will cause the rod 215 to be
shifted to the left as viewed in Figure 2 and to
the right as viewed in Pigure 6, from the dotted
line position to the full line position. Since the
ground switch is open, the aperture 231 in the in-
terlocking member 227 is in line with the rod
215 so that the latter will pass into and through
the opening 231 as the line switch is being closed.
Thus, when the line switch is closed and its con-
tact member expanded into firm current carry-
ing engagement with the associated stationary
contact, the rod member 215 will be disposed in the
opening in the interlocking member 221, and will
thus hold the ground switch in its open position
and will effectively prevent any inadvertent
movement of the ground switch toward its closed
position so long as the line switch is closed. This
makes it necessary, therefore, to open the line
switch before the ground switch can be closed.
When the line switch is opened, the opening
movement withdraws the interlocking rod 21 K,
shifting the same from the full line positions
shown in Figures 2 and 6 to the dotted line po-
sitions, in which the member 227 is now free to
rock since the rod is no longer engaged in the
sleeve opening 231. It is to be noted in this con-
nection, particularly frem Pigure 6, that before
the ground switch is released, it is necessary that
the line switch be opened practically to its full
extent, for the rod 215 did not move free of the
interlocking membker 227 until the clear position
of the line switch. After the line switch has
been opened, the ground switch can then be
closed by swinging the same upwardly to the
dotted line position shown in Figure 1. This
causes a rocking movement of the interlocking
member 227 from its full line position to its dot-
ted line position (Figure 6) in a clockwise di-
rection. It will be noted that the sleeve section
2271a is extended in such a manner that when
the ground switch is closed*a portion of the
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sleeve section 227a is disposed in the path of .
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movement of the interlocking rod 215 and closely

" adjacent to the outer end thereof. Therefore,
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as long as the ground switch is closed, any at-
tempt to close the line switch will be opposed by
the engagement of the outer end of the interlock-
ing rod 215 with the end portion of the sleeve
section 227a.

While I have shown and described above ‘the
preferred structure in which the principles of the
present invention have been embodied, it will be
apparent to those skilled in the art that the
present invention is not to be limited to the
specific details shown and described above, but
that, in fact, widely different means may be em-
ployed in the practice of the broader aspects of
my invention, as defined by the appended claims.

What I claim and desire to secure by Letters
Patent is: ’

i.-A switch comprising a swingably mounted
switch blade member having only one plane of
movement, contact means carried at the outer
end of said switch blade member and laterally
movable with respect thereto, a stationary con-
tact structure adapted to receive said relatively
movable switch blade contact means, and means
forcing said switch blade contact means laterally
into firm engagement with said stationary con-
tact structure and simultaneously shifting por-
tions of said movable contact means across said
stationary contact structure generally longitudi-
nally of the switch blade member and in the
same direction relative thereto.

2. A switch comprising a swingably mounted
switch blade unit having only one plane of move-

5 ment, laterally flexible contact means movably

carried at the outer end of said switeh blade unit,
a stationary contact structure adapted to receive
said relatively movable switch blade contacts,
and means for expanding said switch blade con-
tacts, Iaterally outwardly against said stat‘on-
ary contact structure, said expanding means
comprising rigid link means acting against said
laterally flexible contact means at points spaced
longitudinally of the switch blade unit from sald

- stationary contact structure, whereby extension

of said laterally flexible contact means draws
both of them in the same general direction across
said stationary contact structure.

3. A switch comprising a stationary contact

structure including spaced arms, & movably |

mounted switch blade carrying at its outer end a
resilient U-shaped contact having its ends fas-
tened to said switch blade and adapted to pass
loosely into position between the arms, and

- mesns acting against said resilient switch blade

“ contact at points spaced from sald arms for

forcing the resilient switch blade contact - into

firm engagement with the stationary contact

60,
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member arms and simultaneously shifting said
resilient contact across sald arms.

4. A switch comprising a swingably mounted
switch blade inciuding a rigid tubular section,
a stationary contact structure including a forked
contact member, ‘a U-shaped spring contact
mounted with its end portions fixedly secured to

"the outer end of said tubular section, a pair of

70-

toggle links pivoted, respectively, to opposite por-
tions of said U-shaped spring contact, a push rod
mounted for longitudinal movement within the
tubular switch arm and having its outer end

" connected to the inner ends of said foggle links

7%

to shift the same longitudinally of the tubular
section ‘and force said opposite portions of the
U-shaped contacteinto firm engagement with
said forked contact member, and operating

2,154,665

means connected with the other end of said
push rod.

5. A switch comprising a tubular switch arm
pivoted for swinging movement about its inner
end, a stationary contact structure including &
forked contact member, spring contact means
secured to the outer end of said tubular switch
arm, a pair of toggle links pivoted, respectively,
to opposite portions of said spring contact means,
movement of the inner ends of sald toggle links
longitudinally of said switch arm serving to ex-
pand and contract said opposite portions of sald
spring contact means, a push rod mounted for
longitudinal movement within the tubular switch
arm and having its outer end connected to the
inner ends of said toggle links to shift the same

- longitudinally of the switch arm, & collar fixed to

the inner end of said rod, spring means carried
within said tubular arm around said push rod
adjacent the pivoted end of said arm and react-
ing against said tubular arm and said collar for
relaxing said toggle links and pulling said spring
contact portions toward one another, a shoul-
der on said tubular arm engageable by sald col-
lar and serving as a stop for said rod, and op-
erating means connected with said other end of
said push rod.

“ 6. A switch structure comprising a pair of
separated insulator stacks, one carrying contact
means, & switch blade pivoted to the other insu-
lator stack and swingable into and out of engage-
ment with the contact means of said first insu-
lator stack, generally longitudinally movable
means pivotally connected with said switch blade
at a point spaced from its pivot axis for operating
the same, and means carried on sald other in-
sulator stack for receiving the switch blade in its
open position and holding the switch blade in a
position so that a generally longitudinal move-
ment of said operating means can return the
switch blade to & position engaging the contact
means on sald one insulator stack.

7. A switch structure comprising a pair of
separated insulator stacks, one carrying contact
mesans, a tubular switch blade carrying contacts
at its outer end, a yoke member fixed to the inner
end of said tubular member and including sepa-
rated portions pivoted to the outer end of the
other insulator stack, a pair of toggle links piv-
oted, respectively, to the contacts carried by said
tubular switch blade, a push rod mounted for lon-
gitudinal movement within said tubular switch

* plade and having its outer end connected to the

inner ends of said toggle links, means connected
with the inner end of said push rod and between
the spaced portions of said yoke member for
swinging said switch blade, and a pair of spaced
stops carried on said other insulator stack and

- cooperating with said yoke member for receiving

said switch blade in the open position of the
latter.

8. A switch comprising a movably mounted
line switch carrying contact means, a stationary
contact structure adapted to be engaged by said
line switch contact means, a ground switch mov-
able into and out of engagement with sald sta-
tionary contact structure, a member movable
with each of said switches, and means-on each
member adapted to be moved into and out of
engagement with -the means on the other mem-
ber to prevent either switch from being closed
when the other is in its closed position.

9. Switch mechanism comprising a grounded
base, a palr of separated insulator stacks, a line
switch comprising a switch blade pivoted to one

10

16

20

30

40

50

b5

60

85

70

76



10

18

s,;iu,oou

of said stacks, stationary contact means carried
bytheotherinmlatorstackundadapudtobe
engaged by saild line switch blade, means for
swinging said line switch blade from one position
to another including an arm, a rod movable gen-
erally longitudinally on said grounded base and
connected at one end to said arm, a grounding
switch for connecting said stationary contact
means with sald grounded base and comprising
a rockably mounted shaft journaled on said base,
& switch blade movable into and out of contact
with sald stationary contact means, a sleeve

- member mounted for rocking movement with

‘seld shaft and arranged in one position in line

with said rod to receive the same when the line .

switch is closed so as to prevent the movement of
the ground switch blade to closed position, move-
ment of said line switch to open position serving
to withdraw said rod and free sald sleeve and
movement of said ground switch to closed posi-
tion shifting said sleeve s0 as to prevent move-
ment of said rod and hold said line switch in open
Pposition s0 long as said ground switch is closed.

10. Switch mechanism comprising a base, a
pair of separated insulator stacks, a line switch
comprising a switch blade pivoted to one of said
stacks, a stationary contact means carried by the
other insulator stack and adapted to be engaged
by sald line switch blade, operating means for
swinging said line switch blade from one position
to another, a rod movable generally longitudi-

" nally on said grounded base and connected with

said operating means, a grounding switch for
connecting said stationary contact means with
said grounded base and comprising a rockably

mounted shaft journaled on said base, a switch.

blade movable into and out of contact with said
stationary contact means, a sleeve member
mounted for rocking movement with said shaft
and arranged in one position in line with sald rod
to receive the same when the line switch is closed
S0 as to prevent the movement of the ground
switch blade to closed position, movement of said
line switch to open position serving to withdraw
said rod and free sald sleeve, and movement of
said ground switch to closed position shifting
$aid sleeve 80 as to prevent movement of said rod
and hold said line switch in open position so long
as said ground switch is closed.

11. In a switch, a pair of fixed contacts rigidly

. .8upported in spaced apart relation, a movable

- points of contact of the latter

contact comprising a - flexible U-shaped member
and a movable switch blade to which the ends
of sald flexible member are fixed, and means re-
acting against the sides of said flexible contact
members at a point adjacent but spaced from the
with said fixed
contacts, whereby when said contact member is
expanded to establish a high pressure contact

+ sald side portions of the U-shaped contact mem-

‘Separable contact members,

ber are deflected and their points of contacts
shifted about the fixed contacts with a scraping
action and under considerable reasure.

12. In a switch, in combination, two pairs of
means for moving
‘sald contact members into cooperative relation,

“'and means for moving said pairs of contact mem- . pi

" bers into mutual contact engagement by applying

. pressure thereto and simultaneously shifting both
“contact members of one

13. In .a switch, in combination, a pair of

spaced apart fixed contact members, a pair of -

pair in the same direc- *
tion relative to the other pair of contact members.

7
movable contact members for individually engag-
ing said fixed contact members, and operating

means for applying pressure to said pair of mov-
able contact members along a line generally par-

allel to the plane containing said spaced apart

fixed contact members and slightly removed from
a line joining the zones of contact engagement
between said contact members to provide wiping
contact engagement between said members in the
same general direction.

14. In a switch, in combination, a pair of

spacedamnnxedconhctmembers.apairof_

Spaced apart resilient contact members movably
mounted for individually engaging said fixed con-
tact members, and operating means and includ-

ing rigid link means for applying pressure be-
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tween said pair of movable contact members

along a line slightly removed from a line joining
the zones of contact engagement between said
contact members, said rigid link means also act-

15. In a high voltage high contact pressure dis-
connecting switch, in combination, a rotatabiy
mounted rigid contact arm, a pair of laterally
fiexible contact members fixed to thé outer end of
said arm, a pair of spaced apart fixed contact
members for cooperating with said laterally flex-
ible contact members, operating means for rotat-
ing sald arm to widely separate said contact
members, and additional operating mieans car-
rledbymdngldarmtoapmymrehtenny
to said resilient contact members outside of the
Zone of contact engagement with said fixed con-

and under considerable pressure.

16. Interlocking means for a pair of . switches,
comprising a rotatable sieeve movable with one
switch, and an axially shiftable member movable




