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HGH WOLAGE SWETCH HAVING LATCHOP. 
ERATED CURRENT ENTERRUPTENG MEANS 

Sigurd I. Hindie E, Chicago, and Leonard W. Chabala, 
Maywood, E., assigners to S & C Electric Company, 
Chicago, E., a corporation of Delaware 

Fied Feb. 8, 1962, Ser. No. 72,017 
A3 Cains. (C. 200-46) 

This invention relates, generally, to the construction 
of high voltage circuit interrupters and it has particular 
relation to load break disconnecting switches. It consti 
tutes an improvement over the invention disclosed in 
Gussow et al., U.S. Patent No. 3,030,481, issued April 
17, 1962. 
The load break disconnecting switch disclosed in the 

above identified application employs load interrupter con 
tacts in series wtih a disconnecting switch blade of the 
beaver tail type. In the circuit closed position the inter 
rupter contacts are held by a latch against opening move 
ment under the influence of a spring which is fully 
stressed. The circuit is opened by rotating the beaver 
tail switch blade out of high pressure contact engagement 
with a line contact member and, while the circuit is still 
completed through the switch blade, tripping the latch 
to release the spring and open the interrupter contacts 
to effect interruption of the circuit. Subsequently the 
switch blade is swung to the open position while the con 
tacts of the load interrupter are reclosed and their operat 
ing spring is recocked and latched. The foregoing opera 
tions are effected by rotating an insulator which forms a 
part of the insulating support structure for the Switch. 
Such a rotating insulator necessarily is relatively large 
in order to be capable of transmitting the required operat 
ing torque and, because of its mass, has a relatively high 
inertia and a correspondingly slow speed of rotation with 
limited available driving torque. 
Under certain operating conditions it is desirable to 

open the contacts of the load interrupter promptly and 
without requiring that the normal Sequence of operations, 
above outlined, which requires an appreciable time, be 
followed. In accordance with this invention provision is 
made for over-reaching the normal operating mecha 
nism and particularly the relavitely slowly rotatable in 
sulator by employing a relatively low inertia and corre 
spondingly high speed operating means for tripping the 
latch to open the contacts of the load interrupted. There 
after, the switch blade is opened, the interrupter contacts 
are reclosed and the spring is recocked. 

Such prompt action in the opening of the contacts of the 
load interrupter is employed for purposes of coordination 
with other interrupting devices when the circuit is sub 
jected to the flow of fault current within the interrupting 
capabilities of the load interruper and the interrupter 
contacts are opened to clear the fault without waiting for 
the normal operating sequence to be accomplished in 
cluding opening of the switch blade by rotating the insul 
lator of relatively large mass in the usual manner. An 
other illustration of prompt action is involved when the 
operation of the load break disconnecting switch is coordi 
nated with the operation of a high speed reclosing circuit 
breaker at fault current levels above the interrupting capa 
bility of the load interrupter and the interrupter contacts 
are promptly opened after the circuit breaker has inter 
rupted the circuit and before it has reclosed, this being 
followed by opening of the switch blade in the usual 
manner. The switch blade, in open position, inserts in the 
circuit a fixed gap and permits reclosure of the inter 
rupter contacts and subsequent completion of the circuit 
by reclosure of the switch blade. 

Accordingly, among the objects of this invention are: 
To provide for unlatching the interrupter contacts of a 
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load break disconnecting switch for movement to open 
position under the influence of a previously cocked spring 
without requiring that the normal operating sequence for 
Opening the Switch be followed; to employ separate trip 
means for this purpose; to move the latch normally hold 
ing the interrupter contacts closed to the unlatched position 
by means operating independently of the switch operating 
means without interfering with the normal swich opera 
tion and permitting the remainder of the switch opening 
sequence to be accomplished followed by normal reclosure 
of the Switch; to unlatch the contacts through a sequence 
of operations initiated at ground potential in response to 
the occurrence of certain operating conditions at high 
potential; to unlatch the contacts through the operation of 
an auxiliary rotatable insulator paralleling the rotatable 
insulator normally used for operating the switch; to ro 
tate the 'auxiliary insulator by means located at ground 
potential in response to the occurrence of certain operat 
ing conditions, such as a predetermined overload on the 
circuit in which the switch is connected; to employ elec 
tromagnetic means for rotating the auxiliary insulator; to 
effect the energization of the electromagnetic means as a 
result of predetermined current fow in the circuit in which 
the Switch is connected; to restore automatically the auxil 
iary tripping mechanism on deemergization of the electro 
magnetic means; and to initiate simultaneously the opera 
tion of the normal switch operating mechanisin and the 
auxiliary trip mechanism in response to predetermined 
overcurrent conditions in the circuit in which the switch 
is connected to the end that the interrupter contacts are 
opened after a minimum time followed by the usual open 
ing sequence of operations including opening of the switch 
blade. 

In the drawings: 
FIG. 1 is a top plan view showing how the switch 

means disclosed in the application above referred to can 
have embodied therewith the auxiliary or shunt trip mech 
anism of the present invention. 

FIG. 2 is a view, in side elevation, of the structure 
shown in FIG. 1, only portions of the nearest insulators 
being shown. 

FIG. 3 is a view, in side elevation, of one pole of the 
polyphase switch construction illustrated in FGS. 1 and 
2 and showing how the auxiliary or shunt trip mecha 
nism of the present invention is applied thereto through 
the cover of the mechanism housing. 

FIG. 4 is a top plan view of the operating mechanism 
for one pole of the three phase installation, the cover for 
the housing having been removed, the parts being shown 
in the positions corresponding to the closed position of 
the switch blade with the contacts of the load interrupter 
in closed position, the operating spring mechanism cocked, 
and the latch mechanism modified for auxiliary or shunt 
trip operation. 

FIG. 5 is a vertical sectional view taken generally along 
the line 5-5 of FIG. 4. 

FIG. 6 is a vertical sectional view taken generally along 
the line 6-6 of FIG. 5 and showing certain details of 
construction of the main latch and the manner in which 
it is modified for auxiliary or shunt trip operation in 
accordance with this invention. 

FIG. 7 is a horizontal sectional view taken generally 
along the line 7-7 of FIG. 8 and showing the linkage 
which forms a part of the auxiliary or shunt trip mecha 
nism that is mounted on the cover of the mechanism 
housing. 

FIG. 8 is a vertical sectional view taken generally along 
the line 8-8 of FIG. 7. 

FIG. 9 is a front elevational view of the auxiliary or 
shunt trip operating mechanism, the cover having been 
removed. s 
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FIG. 10 is a horizontal sectional view taken generally 
along the line 10-10 of FIG. 9. 

FIG. 11 is a vertical sectional view taken generally 
along the line 1-1 of FIG. 9. 

FIG. 12 illustrates, diagrammatically, the application 
of the present invention to a conventional polyphase high 
voltage transmission system having a grounded neutral. 

Reference will be had first to FIGS. 1, 2 and 3 of the 
drawings. The reference character 16 designates, gen 
erally, a switch support structure which may include 
longitudinal members , cross members 2 (only one be 
ing shown) and vertical members 13 all of which consti 
tute a suitable Support for gang operated switch means 
such as the switch means, shown generally at 14, de 
Scribed in detail in the application above referred to and 
modified in accordance with the present invention. 

It will be understood that the invention is employed in 
conjunction with a high voltage three phase alternating 
current power distribtuion system. For illustrative pur 
poses it is pointed out that the system may be operated at 
a voltage of 69 kv. However, other voltages can be used 
With appropriate changes in design as will be understood 
readily. 
Each Switch means 14 for each phase includes a base, 

shown generally at 15, which may comprise a pair of 
Spaced rolled steel channels in back to back relation. 
They are supported at their ends on the longitudinal 
members 11. It will be understood that the spacing be 
tween the bases 5 depends upon the voltage of the 
System. First, Second and third insulators 6, 17 and 18 
are mounted on the base for each switch means 4. The 
first and third insulators 6 and 18 are stationary while 
the intermediate second insulator 17 is rotatably mounted. 
A line contact member, shown generally at 9, is station 
arily mounted on the first insulator 6 of each switch 
means i4. A line terminal, shown generally at 20, is 
stationarily mounted on the third insulator 8 of each 
Switch means i4. As pointed out hereinafter line con 
ductors are connected to the line contact members 9 and 
to the line terminals 20 of the several switch means 4. 

Rotatable with the second insulator 7 is an upstanding 
shaft 25 which projects upwardly through a metallic 
mechanism housing 22 that is held stationary with respect 
to the Second insulator 7 and constitutes a terminal inter 
mediate the line contact 19 and the line terminal 20. One 
end of a load current interrupter, shown generally at 23, 
is secured to one side of the housing 22 while its other 
end is secured to the line terminal 20. In Series with the 
load current interrupter 23 is a disconnecting switch that 
is shown generally at 24. It includes a switch blade 25 
which is rotatably mounted on the housing 22 and also 
is mounted to rotate about its longitudinal axis for high 
pressure contact engagement with the line contact member 
19 which forms the stationary part of the disconnecting 
Switch 24. 
The Switch means 14 is shown in the closed position in 

FIGS. 1 and 3 of the drawings. In this position the load 
current interrupter 23 is closed and the disconnecting 
Switch 24 is closed. As disclosed in the application above 
referred to, provision is made for opening the circuit first 
by means of the load current interrupter 23. This is 
effected during the initial portion of the rotation of the 
second insulator 7 from a position corresponding to the 
Switch closed position to its position which corresponds 
to the switch open position. When starting to open the 
Switch means 4, rotation of the second insulator 17 
through a small arc effects rotation of the switch blade 
25 about its longitudinal axis but, before it separates 
from the line contact member 19, the circuit has been 
interrupted and current ceases to flow as a result of opera 
tion of the load current interrupter 23. On continued 
rotation of the second insulator 17, the switch blade 25 
is swung to the open position which is slightly more than 
90° away from the horizontal position shown in FIG. 3 
of the drawings. During the movement of the switch 
blade 25 to the open position the spring, which is released 
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4. 
on initial movement of the second insulator 7 for operat 
ing the load current interrupter 23, is recocked and the 
contacts of the load current interrupter 23 are reclosed 
When the second insulator 17 is rotated in the opposite 
direction, the only function performed thereby is the 
swinging of the switch blade 25 from the vertical position 
to the horizontal switch closed position terminating in a 
rotation of the switch blade 25 about its longitudinal axis 
to move it into high pressure contact engagement with the 
line contact member 9. The circuit is completed be 
tween the switch blade 25 and the line contact member 19 
since the load current interrupter 23 is closed previously 
as above noted. 

In FIG. 1 it will be noted that a rotatable fitting 26 
is provided on which each insulator 17 is carried and by 
means of which it is rotated to effect the sequence of op 
erations involved in opening and closing the Switch means 
14. Extending from each rotatable fitting 26 is an arm 
27 to the outer end of which one end of a link 28 is piv 
otally connected. The other end of the link 28 is pivot 
ally connected to a link 25 which is secured to a shaft 38 
that is journaled in a suitable bearing that is carried by 
the respective base 5, as described in the application 
above referred to. Also fastened to and rotatable with 
the shaft 3 is an arm 32 which is pivoted to a fitting 33 
fast on an interphase rod 34 common to the three Switch 
means 4. If desired, a separate operator can be pro 
vided for each switch means 4 and provision made for 
simultaneously energizing energizing them instead of em 
ploying the interphase rod 34 and a common operator, 
either manual or power driven. 
Any suitable means can be employed for moving the 

interphase rod 34 from one position to the other in order 
to rotate the second insulator 7 between the closed and 
open positions. As shown, the interphase rod 34 is op 
erated through the agency of a rod 35 which is pivotally 
connected to one arm of a bell crank 36 while the other 
end, as shown in FEG. 2, is conjected by a vertical rod 
37 to an operator, shown generally at 38, a description 
of which is set forth in the application above referred to. 
The operator 33 includes an operating handle 39 for man 
ual operation by a lineman. Preferably, a power driven 
operator is employed for moving the vertical rod 37. 
For example, the motor mechanism shown in U.S. Patent 
No. 2,795,932, issued June 18, 1957, in the name of 
Carl T. McLuea, can be used. 
As shown in FG, 3 the line contact member 9 is ar 

ranged to cooperate with an arcing tip 49 at the distal 
end of the switch blade 25. The arcing tip 49 is arranged 
to make contact with staggered arcing horns 42 and 42 
which extend upwardly from a base portion 43 that car 
ries a contact housing member 44 which forms a part of 
the line contact member 9. The base portion 43 is 
mounted on an adapter 45 which, in turn, is mounted on 
the upper end of the first insulator 16. A terminal lug 
66 extends from the adapter 45 to permit connection of a 
line conductor thereto. 

Secured to aid rotatable with the upper end of the 
shaft 2; which rotates with the second insulator E7, is 
a Switch crank 47 that is connected to a link 48 terminat 
ing in a clevis 49 that is pivoted to an arm 50 which ex 
tends from and is clamped to the switch blade 25. The 
hinge end of the switch blade 25 is journaled in a bear 
ing 51 that is carried by a blade carrier 52 which is piv 
oted at 53 to the upper end of a bracket 54 which is 
Secured to the juxtaposed sides of the metailic mechanism 
housing 22 by bolts 55. 
The load current interrupter 23 may comprise a plu 

rality of interrupter units that are shown, generally at 
58, and constructed as described in the application above 
referred to. The number of interrupter units 58 employed 
depends upon the voltage of the circuit in which the 
Switch means 14 is connected. At one end the load cur 
rent interrupter 23 is mounted on a terminal plate 59 
which has a horizontal flange 63 at its lower side to facil 
itate mounting on an adapter 61 which is carried by the 
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upper end of the third insulator 8. A terminal lug 62 
extends from the adapter 61 to permit connection of a 
line conductor thereto. At its other end the oad cur 
rent interrupter 23 is provided with a suitable adapter 63 
to permit mounting on the juxtaposed end of the metallic 
mechanism housing 22. 
The load current interrupter 23, as described in the 

application above referred to, is of the type which draws 
and extinguishes one or more arcs in air. For this pur 
pose each of the interrupter units 58 is provided with a 
set of main separable contacts and a set of parallel auxil 
iary contacts with the respective main and auxiliary 
contacts of the interrupter units 58 being connected 
in series circuit relation and arranged for conjoint opera 
tion. The arrangement is such that the main contacts 
are opened first and the entire current iow is transferred 
to the auxiliary arcing contacts which, when they sepa 
rate, draw and extinguish arcs to interrupt the flow of 
current. Any other suitable type of current interrupter 
can be employed. For example, the gas type circuit in 
terrupter, shown in copending application Serial No. 
1 1,998, filed May 23, 1961, in the names of John J. 
Mikos and Leonard W. Chabala and assigned to the as 
signee of this application, can be employed. 
As shown in F.G. 4 the adapter 63 is secured to the 

mechanism housing 22 by suitable bolts 64. Electrical 
connection to the mechanism housing 22 is provided, in 
part, by outstanding contact plugs 65 which engage con 
tact fingers 66. 

Referring now particularly to FIG. 5 of the drawings, 
it will be noted that an insulator flange 63 is provided 
which, as shown in F.G. 3, is mounted on the upper end 
of the rotatable insulator 7. The insulator flange 63 
has an upstanding sleeve 69 which is telescoped with the 
lower end of the shaft 21 and is non-rotatably secured 
thereto by a key 79. Near its upper end and within the 
mechanism housing 22 the shaft 2 is non-rotatably se 
cured by a key 74 to a mechanism cam 72 that is shown 
in more detail in FIG. 4. As described in the application 
first above referred to the mechanism cam 72 is provided 
with trip detents 72a, 72b, 72c and 72d. One of these 
trip detents is arranged to engage a shoulder 73 on a latch 
arrin 74 which is rotatably mounted together with a main 
latch. 75 on a stud 77 which is carried by a boss 78 that 
is formed integrally with the mechanism housing 22. A 
spring 79 cooperates with the main latch 76 to bias it in 
a counterclockwise direction while a tension spring 80 
reacts between the latch arm 74 and the main latch 76 
to bias the former toward the latter. This arrangement 
provides a ratcheting effect to permit movement of the 
trip detents 72a-d past the shoulder 73 when the mecha 
inism can 73 is rotated in a clockwise or switch closing 
direction. The latch arm 74 has a shoulder 82 which 
engages a detent 82 on the main latch 76 to effect con 
joint movement therewith in a clockwise direction on en 
gagement of the shoulder 73 by any one of the trip detents 
72a-d. 

Near its outer end the main latch 76 has a shoulder 
83 which engages a shoulder 84 on a detent 85 that ex 
tends upwardly from a main operating arm 86. As shown 
in FiG. 5 the main operating arm 36 has a hub portion 
87 which is journaled on the shaft 2. At its outer end 
the main operating arm 86 has a bifurcated end portion 
88 that is arranged to receive pins 89 for connection to 
links 90 which, as described in the application first above 
referred to, are connected to operate the main contacts 
of the load current interrupter 23 as an initial part of the 
opening of the circuit and transferring the current flow 
to the auxiliary arcing contacts. 
The movement of the main operating arm S6 is effected 

by a main Spring, shown generally at 91, which comprises 
an outer Spring 91a and an inner spring 9b. At their 
upper ends the springs Sa and 9Ab are anchored to the 
under side of the main operating arm 86 while at their 
lower ends they are anchored to an adjustable operat 
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6 
ing spring base 93 that is held in the desired position by 
a bolt 94 to apply the desired pretensioning to the springs. 
Above the main operating arm 86 there is located a pre 
stressed auxiliary spring 95. Its lower end is anchored 
to the upper side of the main operating arm 85 while its 
upper end is secured to the under side of an auxiliary op 
erating arm 96 which has a hub portion 97 that is jour 
naked on the shaft 21. The auxiliary operating arm 96 
has an outer bifurcated end 98 through which pins 99 
eXtend for connection to links 68 that are pivotally con 
nected to trunnions (1 on a cross head 92 which is 
connected to operate the auxiliary arcing contacts of the 
load current interrupter 23 as described in the application 
first above referred to. The cross head g02 is guided 
for translatory movement within the mechanism housing 
22 by a guide rod 183 that is secured at 64 to a side wall 
of the housing 22. 

In order to hold the auxiliary operating arm 96 in the 
position shown in FIG. 4 of the drawings, corresponding 
to the closed positions of the main and auxiliary con 
tacts in the load current interrupter 23, a pin (35 depends 
from the auxiliary operating arm 96 for engagement 
with a detent 66 of an auxiliary atch 197 which is 
rotatably mounted on a shaft 83 that is suitably jour 
naled in the mechanism housing 22. A spring 109 acts 
to bias the auxiliary latch 17 to the position shown in 
FIG. 4 and to rock it in a clockwise direction to hold the 
detent it 6 in the path of the depending pin 65 on the 
auxiliary operating arm 95. One end S10 of the spring 
i09 bears against a tail piece a that forms a part of the 
auxiliary atch 67 and serves to bias it against an ad 
justing screw 12 threaded in the adjacent side of the 
mechanism housing 22 and is employed for changing the 
position of the auxiliary atch 197 as may be required. 
The other end 13 of the spring 69 bears against the 
inner surface of the adjacent wall of the mechanism 
housing 22. A stop arm ES4 is formed integrally with 
the auxiliary latch 87 to limit its movement in a counter 
clockwise direction when it is operated to the unlatched 
position. 

Provision is made for Swinging the auxiliary latch 167 
to remove the detent 86 from the path of the pin CS. 
For this purpose a flange 15 depends from the auxiliary 
latch 97 to provide a track along which a pin 6 rides. 
The pin 156 is carried by the main operating arm 85, as 
shown in FIG. 5, and is arranged to ride over a cam por 
tion 117 when the main operating arm 86 has been swung 
through a substantial portion of its opening movement to 
cause the auxiliary latch 167 to rock in a counterclock 
Wise direction, F.G. 4, and moves the detent (6 out of 
the path of the pin 85. The prestressed auxiliary spring 
95, which is further stressed by the movement of the main 
operating arm 86 to the position where the auxiliary latch 
167 is operated, then is free to urge the auxiliary operat 
ing arm 95 in a clockwise direction, F.G. 4, to move the 
cross head 62 and therewith the movable auxiliary arcing 
contacts to the open position to effect interruption of the 
current flow. 

In order to impart some of the kinetic energy of the 
main operating arm 86 and parts moving therewith to 
the auxiliary operating arm 96 a link 118 is pivoted at E9 
to the main operating arm 86. The link 18 has a slot 
128 through which a pin 52 carried by the auxiliary op 
erating arm 96 projects. With this arrangement the auxil 
iary operating arm 96 and parts associated therewith are 
further accelerated when the outer end of the slot 29 
picks up the pin 2A and effects conjoint movement of 
the auxiliary operating arm 96 with the main operating 
arm 86. 

Provision is made, as described in the application first 
above referred to, for prying the main operating arm 86 
and parts associated therewith from the fully closed posi 
tion should they become frozen in this position. Since 
these pry out features per se form no part of the present 
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invention, reference can be had to the application first 
above referred to for a description thereof. 

It will be recalled that the continued rotation of the 
shaft 2, after interruption of the flow of current by 
the current interrupter 23, effects the movement of the 
Switch blade 25 to the open position. During the con 
tinued rotation of the shaft 25 in the direction indicated 
by the arrow 22, FEG. 4, for opening the switch blade 
25, the main and auxiliary contacts of the current inter 
rupter 23 are moved back to their closed positions and 
the springs 9:a and 9;b are recocked. This is accom 
plished through the agency of a detent 23 which forms 
the head of a boit 24 that is carried by an extension 
or reclosing arm 23 which is formed integrally with the 
mechanism can 72. During the continued rotation of the 
mechanism cam 72 in the direction indicated by the arrow 
22, the detent 123 engages the shoulder 84 on the detent 
85 which is carried by the main operating arm 86. Ac 
cordingly, the continued movement of the mechanism cam 
72 and reclosing arm 125 in the closing direction effects 
rotation of the main operating arm 86 in a counterclock 
Wise direction and therewith the auxiliary operating arm 
96 since the pin A25 on the latter now engages the inner 
end of the slot 28 in the same relation as shown in FIG. 
4. The movement continues until the main contacts and 
the auxiliary contacts in the current interrupter 23 are 
reclosed. Then the shoulder 33 on the main latch 76 is 
moved by the Spring 79 into latching engagement with the 
shoulder 84. Since the springs 9:a and 9Ab were recocked 
by the reverse rotation of the main operating arm 86, the 
main latch 76 then holds them in this condition and holds 
the main contacts of the current interrupter 23 in the 
closed positions. As the pin 6, carried by the main 
operating arm 86, rides over the beveled end surface 
126 of the auxiliary latch E67, the latter is raised to per 
mit the pin ió to engage the under side of the flange ES5. 
The continued movement of the auxiliary operating arm 
96 brings the pin 385 carried thereby into engagement 
with the beveled approach surface S.27 on the back side 
of the detent A36 and rotates it to permit engagement 
thereby with the pin 185 under the influence of the 
spring 139. 
The switch blade 25 now is in the full open position 

while the main and auxiliary contacts of the current inter 
rupter 23 are in the closed positions. When the Switch 
blade 25 is to be reclosed, the shaft 2 is rotated in a 
clockwise direction as viewed in FIG. 4. During this re 
verse rotation of the shaft 2 only the Switch blade 25 is 
moved to the switch closed position and the circuit is 
completed when its distal end makes contact with the line 
contact member 19 or more particularly when the arcing 
tip 49 engages the arcing horn 4 A. 

It remains to describe how the main latch 76 is modi 
fied and provision made for operating it by an auxiliary 
or shunt trip mechanism for releasing the main operating 
arm 86 and auxiliary operating arm 96 for movement 
under the influence of the springs 91a, 9b and 95 with 
out requiring rotation of the shaft 25 and of the mech 
anism cann 72. 

Referring to FIGS. 4, 5 and 6 it will be observed that 
the main latch 76 has a latch extension 30 secured there 
to by bolts 135. The latch extension f3() is in the form 
of a metal plate and it includes a lateral arm 32 that is 
arranged to be engaged by the distal end of a horizontal 
arm 33 that forms a part of a lever 34 which has a ver 
tical arm R35 that is journaled in a bearing 36 which 
extends through a cover 537 that is removably mounted 
on the mechanism housing 22. Provision is made, as de 
scribed hereinafter, for rotating the lever 34 and particu 
larly the arm 133 in a counterclockwise direction, as 
viewed in FIG. 4, to engage the arm 32 on the latch ex 
tension 30 for the purpose of moving the shoulder 83 
on the main latch 76 out of engagement with the shoulder 
84 located on the detent 85 which is carried by the main 
operating arm 86. As soon as the main operating arm 86 
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is released, the springs 9a and 9ib function in the man 
ner described to rotate the main operating arm 36 and 
the auxiliary operating arm 95 for opening first and main 
contacts and next the auxiliary contacts of the current 
interrupter 23. This action takes place well in advance 
of the normal tripping action that is effected as a result 
of operating the interphase rod 34 to rotate the shaft 21 
of each of the switch means 14 to cause the trip detent 72a 
on the mechanism cam 72 of the respective switch means 
to engage the shoulder 73 on the latch arm 74 and there 
by effect operation of the current interrupter 23 in the 
manner described. 
As illustrated in FIGS. 7 and 8 the bearing 136 extends 

through the cover 37 and through a base plate 138 
mounted thereon and the vertical arm 35 has a radially 
'extending arm 39 secured thereto for rotation there 
with. The distal end of the arm 39 is pivoted at 140 
to a link 4, which is pivoted at its other end at 42 to 
the distal end of an arm 543 which is secured to a shaft 
144 that is journaled in a bearing 145 which extends down 
Wardly through an overhanging end portion of the base 
plate 38. The shaft 44, as shown in FIG. 3, extends 
upwardly from a rotatable auxiliary elongated insulator 
546 which extends parallel to the second rotatable in 
Suiator 7 for each of the switch means E4. Each of 
three mechanism housings 22 is modified in the manner 
described to provide the operating linkage on the cover 
137 for connection to the rotatable auxiliary elongated 
insulator 46 associated therewith. 

it will be noted that the rotatable auxiliary elongated 
insulator 46 is substantially smaller in diameter than the 
adjacent rotatable second insulator 7 although both are 
of the same length to provide the necessary insulation. 
For a 69 kV. installation the moment of inertia of the 
auxiliary insulator E46 was 0.037 inch pound second 2 
while the moment of inertia of the adjacent rotatable in 
Sulator 7 was 6.67 inch pound second 2. The ratio of 
these moments of inertia is of the order of 1 to 180 and 
permits high speed tripping of the respective main latch 76 
since the torque necessary to effect this operation is rela 
tively small as compared to that required to be transmitted 
through the rotatable insulator 7 to perform the other 
functions incident to the opening and closing of the re 
Spective switch means 4. 

in order to bias the lever A34 to the retracted posi 
tion shown in FIGS. 4 and 5 of the drawings a coil tension 
Spring 47 is employed. One end is connected at 48 to 
the link 141 adjacent the pivot 242. The other end of 
the Spring 147 is anchored to a support post 49 that is 
Secured by a bolt 59 in position on the base plate 133. 
It will be observed that the bolt .50 extends upwardly 
through the cover 37 and base plate 138 into the support 
post 49. Movement of the link 41 and thereby of the 
lever 34 to the retracted position is limited by a stop 
detent 151 that is secured by screws 52 to the underside 
of the link 141. The stop detent 151 is arranged to en 
gage the Support post 49 and to be held in this position 
by the spring 47. Overlying the linkage mounted on the 
base plate 38 is a linkage cover 53. It is secured in 
position by a bolt 154 that is threaded into the upper end 
of the Support post 149. A weather shield 55 is sup 
ported on the bearing 45, as shown, and is held in place 
by a nut 156. The weather shield 55 overlies the upper 
end of the shaft 44 as shown in F.G. 8. 

FIGS. 9, 10 and 11 illustrate, generally, at 60 an 
auxiliary or shunt trip operating mechanism which is 
employed for rotating the auxiliary elongated insulator 
546. It includes a housing 61 having a rear wall 162 
from which Support posts 163 project. They are secured 
by bolts 64 to a base channel 65 which forms a part 
of the base E5. FIGS. 1 and 2 show how the auxiliary 
or shunt trip operating mechanisms E.69 are mounted 
on the base channels 65 of the several bases 5. The 
open front of the housing 61 is closed by a removable 
cover 66. 
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The lowermost part of the auxiliary elongated insu 
lator 486 is provided with a sleeve 167 which has an 
opening in its lower end of square cross section. The 
sleeve 67 extends downwardly through an upstanding 
sleeve E68 that is secured by suitable means to the top 
wall 69 of the housing 361. The lower end of the 
sleeve E67 non-rotatably telescopes with a square upper 
end 170 of a shaft 172 that is journaled, as shown more 
clearly in FIG. 11, in a bearing assembly 72 that is 
carried by the lower wall 573 of the housing 61. An 
arm 74 extends radially from the square upper end 170 
of the shaft 575 and is pivotally connected at 175 to one 
end of a link 76 the other end of which is pivotally 
connected at 77 to an armature 73 that is arranged to 
be attracted by an energizing winding 79. The energiz 
ing winding 179 is mounted on a bracket 189 which is 
carried by the rear wall 62 of the housing 161. The 
link 76 has an elongated slot 8 to provide some lost 
motion between it and the arm 174 by permitting limited 
movement of the link 76 on energization of the wind 
ing 179 relative to the pivot 175. This arrangement 
facilitates breaking loose the auxiliary elongated insulator 
A46 and parts associated for movement therewith from 
restraint due to icing or corrosion products. A coil 
tension spring 182 extends between the pivotal connec 
tions 75 and 77 to hold the pivot 175 against one end 
of the slot 481. A washer 183 is carried by the pivot 
175 to form a stop for limiting the reverse movement 
of the arm 174 by engagement with the side wall 184 
of the housing 16. A terminal block 85, mounted on 
the rear wail 62, readily permits external connection 
to the energizing winding 79. 

It will be understood that, on suitable energization 
of the winding 79, the armature 178 is attracted and 
through the link 76 and arm 174, the auxiliary elon 
gated insulator 46 is rotated. At the upper end of the 
insulator 146 a corresponding rotation of the shaft 144 
takes place. This is in a clockwise direction as viewed 
in FIG. 7 to move the link 41 in a corresponding direc 
tion for rotating the arm 35 of the lever 134 to cause 
the distal end of the horizontal arm 33 to engage the 
arm 32 on the latch extension 130 and move the main 
latch 76 to the unlatched position. 

F.G. 12 illustrates diagrammatically how the several 
switch means 4 can be connected to a polyphase alter 
nating current circuit having a grounded neutral. Other 
system connections can be employed and it will be under 
stood that the showing here is merely illustrative. Line 
conductors 183a, 88b and 88c represent a polyphase 
system that is interconnected with polyphase load con 
ductors 189a, 89b and 89c respectively by switch 
means 4 individual thereto. It will be observed that 
the polyphase line conductors 88a, 188b and 188c are 
connected to the line contact members 39 of the respec 
tive switch means 4 and that the polyphase load con 
ductors 89a, 189b and E89c are connected to the cor 
responding line terminals 20. 
The separable contacts of the current interrupter 23 of 

each of the switch means 14 are represented diagram 
matically by the contacts shown as normally closed and 
indicated by the reference character 23. In series with 
each set of contacts 23 is the respective disconnecting 
switch blade 25. The diagram shows the polyphase line 
conductors 188a-b-c interconnected with the polyphase 
load conductors 89a-b-c. The respective contacts 23 
are held in the closed position by the main latch which 
is shown diagrammatically at 76 as engaging the shoulder 
84. For normal operation the mechanism can 72 is 
arranged to move the main latch 76 out of engagement 
with the shoulder 84 and permit the spring 91 to open 
the respective contacts 23. For accomplishing this pur 
pose the shaft 2, shown by a broken line, can be rotated 
by the operating handle 39 or other operating mechanism 
first to release the main latch 76 by operation of the 
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switch blade 25 of each switch means 4 to the open 
position all as previously described. Insofar as possible 
the same reference characters have been applied to the 
diagrammatic showing in FIG. 12 in order to relate them. 
to the corresponding parts shown in certain of the other 
figures of the drawings and described hereinbefore. 
The auxiliary or shunt trip mechanism for independ 

ently operating the main latch 76 of each switch means 
14 is shown by the broken line 46 which represents 
the respective auxiliary elongated insulator connected for 
operation to the respective armature 78 that is attracted 
by its energizing winding 179. The spring 147 indicates 
the retrieving spring shown in FIGS. 7 and 8 for return 
ing the shunt trip mechanism to the unoperated position. 
As illustrative of the manner in which the windings 

179 can be energized, secondary windings 190a, 190b 
and 190c are shown in conjunction with the polyphase 
load conductors 189a, 189b and 189c. It will be under 
stood that the secondary windings 190a-b-c are the 
secondary windings of current transformers having single 
turn primary windings represented by the load con 
ductors 189a-b-c and that the currents flowing in the 
secondary windings 190a-b-c correspond to the currents 
flowing in the respective load conductors 189a-b-c. 
The secondary windings 90a-b-c are connected 

to a conventional relay system arranged to protect against 
phase overcurrent and ground overcurrent. It Will be 
observed that they are connected respectively to operating 
windings 191a, 191b and 191c of phase overcurrent relays 
192a, 32b and 192c. These relays have normally open 
contacts 93a, 193b and 193c which are connected in 
parallel for applying energy from a suitable source, Such 
as a battery 194, to commonly energize the windings 79 
which are connected in parallel. Thus on closure of any 
set of contacts 93a-b-c, the windings 79 are Com 
monly energized from the battery 94 to operate the 
auxiliary or shunt trip mechanism in the manner de 
scribed. 

It will be observed that the operating windings 
9a-b-c are commonly connected through an operat 

ing winding 95 of a ground overcurrent relay 96 which 
has normally open contacts E97 that are connected in 
parallel with the contacts 193a-b-c and thus the 
auxiliary or shunt trip mechanism can be operated in the 
event of a ground fault in the same manner that it is 
operated in response to the occurrence of a phase fault 
or overcurrent in any of the load conductors 89a-b-c. 
As pointed out a mechanical switch operator can be 

connected to the shaft 2 to effect opening and closing 
of the Switch means 4. Such a device is illustrated 
diagrammatically at 98 in FIG. 12 of the drawings. 
Provision is made for energizing the Switch operator 98 
on closure of any of the contacts 193a-b-c and 197. 
On closure of any of these contacts the windings 79 are 
energized and the auxiliary latch mechanisms are operated 
to unlatch the main latches 76 to permit quick opening 
of the contacts of the load interrupter 23. A further 
result of the closure of any of these contacts is to initiate 
the operation of the switch operator 198 to effect the 
normal sequence of functions for opening the switch 
means 4. Since the main latches 76 are already tripped, 
the mechanism can 72 is ineffective but the other func 
tions are performed, as described, to open the switch 
blades, recock spring 91 and reclose the load inter 
rupters 23. 

It will be understood that the switch means 4 can be 
operated as described in the application first above re 
ferred to by operating either the handle 39 or the switch 
operator 98 for opening the circuit under normal operat 

In such case none of the windings 79 
is energized and none of the auxiliary latch mechanisms 
is operated to unlatch the respective main latch 76. They 
are tripped by the respective mechanism can 72 as a 

mechanism cam 72 and next to rotate the disconnecting 75 result of the rotation of its insulator 7. 
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What is claimed as new is: 
1. Switch means comprising, in combination, 
(a) a line contact member and a line terminal member 

in insulated spaced relation, 
(b) a switch blade movable into and out of engage 
ment with said line contact member, 

(c) current interrupting means including separable 
contacts interconnecting said line terminal member 
and said switch blade, 

(d) spring means biasing said contacts to open posi 
tion, 

(e) atch means holding said contacts closed, 
(f) operating means connected to said switch blade 
and to said latch means to trip said latch means and 
release said spring means to separate said contacts 
and to open said Switch blade, 

g) auxiliary trip means operatively related to said 
atch means and operable independently of said 
operating means to trip said latch means and release 
said spring means to separate said contacts. 

2. Switch means comprising, in combination, 
(a) a line contact member and a line terminal mem 

ber in insulated spaced relation, 
(b) a Switch blade movable into and out of engage 
ment with said line contact member, 

(c) current interrupting means including separable 
coniacts interconnecting said line terminal member 
and said switch blade, 

(d) spring means biasing said contacts to open posi 
tion, 

(e) latch means holding said contacts closed, 
(f) operating means connected to said switch blade 
and to Said latch means to trip said latch means and 
release said spring means to separate said contacts 
and to open said Switch blade, 

(g) auxiliary trip means operatively related to said 
latch means, 

(h) auxiliary insulator means connected at one end to 
Said auxiliary trip means, 

(i) and means operatively connected to the other end 
of Said auxiliary insulator means and operable in 
dependently of Said operating means to trip said atch 
means and release Said spring means to separate said 
COIntactS. 

3. The invention, as set forth in claim 2, wherein the 
operating means includes 

(a) main insulator means, 
(b) the main and auxiliary insulator means are inde 
pendently rotatable to effect their respective func 
tions, 

(c) and the moment of inertia of said main insulator 
means is substantially greater than the moment of 
inertia of said auxiliary insulator means. 

4. Switch means comprising, in combination, 
(a) a line contact member and a line terminal mem 

ber in insulated spaced relation, 
(b) a Switch blade movable into and out of engage 
ment with said line contact member, 

(c) current interrupting means including separable 
contacts interconnecting said line terminal member 
and said switchblade, 

(d) spring means biasing said contacts to open position, 
(e) latch means holding said contacts closed, 
(f) operating means connected to said switch blade 
and to Said latch means to trip said latch means and 
release said spring means to separate said contacts 
and to open said switchblade, 

(g) auxiliary trip means connected to said latch means 
and operable independently of said operating means 
to trip said latch means and release said spring means 
to separate said contacts, 

(h) and means responsive to predetermined current 
flow through said switch blade and said current 
interrupting means for operating said auxiliary trip 
3S 
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5. Switch means comprising, in combination, 
(a) a line contact member and a line terminal mem 

ber in insulated spaced relation, 
(b) a switch blade movable into and out of engage 
ment with said line contact member, 

(c) current interrupting means including separable con 
tacts interconnecting said line terminal member and 
said switch blade, 

(d) Spring means biasing said contacts to open position, 
(e) latch means holding said contacts closed, 
(f) and a piurality of independently operable means 

cooperating with said latch means for selectively 
releasing the same to release said spring means to 
Separate said contacts. 

6. Switch means comprising, in combination, 
(a) a line contact member and a line terminal mem 

ber in insulated spaced relation, 
(b) a switch blade movable into and out of engage 
ment with said line contact member, 

(c) current interrupting means including separable con 
tacts interconnecting said line terminal member and 
said Switchblade, 

(d) spring means biasing said contacts to open position, 
(e) latch means holding said contacts closed, 
(f) operating means connected to said switch blade 
and to said iatch means to trip said latch means and 
release said spring means to separate Said contacts 
and to open said switch blade, 

(g) auxiliary trip means connected to Said latch means 
and operable independently of said operating means 
to trip said latch means and release said spring means 
to separate Said contacts, 

(h) elongated insulator means mechanically connected 
at one end to said auxiliary trip means, 

(i) and means connected to the other end of said 
insulator means for moving the same to operate Said 
auxiliary trip means. 

7. A polyphase switching system comprising, in com 
bination, 

(a) two sets of current carrying high voltage poly 
phase conductors individually interconnected by 
Switch means; 

(b) each switch means including: 
(c) a line contact member connected to a conductor of 
one set of said polyphase conductors and a line 
ternainal meinber connected to a corresponding con 
ductor of the other set of said polyphase conductors, 

(d) means supporting said members in insulated spaced 
relation, 

(e) a switch blade movable into and out of engage 
ment with said line contact member, 

(f) current interrupting means including separable con 
tacts interconnecting said line terminal member and 
said Switch blade, 

(g) Spring means biasing said contacts to open position, 
(h) latch means holding said contacts closed, 
(i) operating means connected to said switch biade and 

to said latch means to trip said latch means and 
release said spring means to separate said contacts 
and to open said Switchblade, 

(i) and auxiliary trip means connected to said atch 
means and operable independently of said operating 
means to trip said latch means and release said spring 
means to Separate said contacts. 

8. A polyphase switching system comprising, in com 
bination, 

(a) two sets of current carrying high voltage poly 
phase conductors individually interconnected by 
switch means; 

(b) each switch means including: 
(c) a line contact member connected to a conductor 
of one set of said polyphase conductors and a line 
terminal member connected to a corresponding con 
ductor of the other set of said polyphase conductors, 
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(d) means supporting said members in insulated 
spaced relation, 

(e) a switch blade movable into and out of engage 
ment with said line contact member, 

(f) current interrupting means including separable 
contacts interconnecting said line terminal member 
and said switch blade, 

(g) spring means biasing said contacts to open 
position, 

(h) latch means holding said contacts closed, 
(i) operating means connected to said switchblade and 

to said latch means to trip said latch means and re 
lease said spring means to separate said contacts and 
to open said switch blade, 

(j) and axuiliary trip means connected to said latch 
means and operable independently of said operating 
means to trip said latch means and release said spring 
means to separate said contacts; 

(k) and means responsive to predetermined current 
flow through any one of said conductors for operat 
ing said auxiliary trip means to open the respective 
separable contacts of the current interrupting means 
individual thereto. 

9. Switch means comprising, in combination, 
(a) support means; 
(b) first, second and third insulators mounted on said 

Support means in parallel spaced relation; 
(c) a line contact member mounted on said first 

insulator, 
(d) a line terminal mounted on said third insulator, 
(e) a mechanism housing mounted on said second 

insulator, 
(f) a shaft rotatably mounted on and extending with 

in said mechanism housing, 
(g) a switch blade for engaging said line contact 
member, 

(h) means mounting said switch blade on said second 
insulator to move into and out of engagement with 
said line contact member, 

(i) connecting means between said shaft and said switch 
blade whereby rotation of the former effects the 
aforesaid movement of the latter, 
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(i) separable contact means interconnecting said line 
terminal and said switch blade, 

(k) an operating arm within said mechanism housing 
rotatably mounted on said shaft and connected to 
said separable contact means, 

(l) spring means within said mechanism housing inter 
posed between it and said operating arm and biasing 
said contact means to open position, 

(m) latch means within said mechanism housing co 
operating with said separable contact means to hold 
the same closed against the biasing action of said 
spring means, 

(n) an operating member within said mechanism 
housing fast on said shaft having a trip detent to 
release said latch means on predetermined move 
ment of said shaft in the switch opening direction, 

(o) means for rotating said shaft to trip said latch 
means and release said spring means to separate said 
contact means and to open said switch blade, 

(p) and auxiliary trip means connected to said latch 
means and operable independently of said operating 
member to trip said latch means and release said 
spring means to separate said contact means. 

10. The invention, as set forth in claim 9, wherein the 
auxiliary trip means includes 

(a) a lever rotatably mounted on the mechanism 
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housing and having an arm engageable with the 
latch means, 

(b) a fourth insulator rotatably mounted at one end 
on the support means adjacent and parallel to the 
second insulator and mechanically connected at the 
other end to said lever, 

(c) and operating means mounted on the Support and 
connected to said one end of said fourth insulator 
and capable of rotating the same to rotate said lever 
to trip the latch means. 

11. The invention, as set forth in claim 10, wherein the 
mechanical connection between the lever and the other 
end of the fourth insulator includes 

(a) arms extending radially from said lever and said 
other end of the fourth insulator and a link inter 
connecting these arms, 

(b) spring means biasing the mechanical connection 
to hold the arm on said lever engageable with the 
latch means out of engagement therewith, 

(c) and stop means limiting the movement of the me 
chanical connection under the action of said spring 
eaS. 

12. The invention, as set forth in Claim 10, wherein 
the operating means includes an armature mechanically 
connected to the one end of the fourth insulator and an 
energizing winding for moving said armature to rotate 
said fourth insulator. 

13. Switch means comprising, in combination, 
(a) a line contact member and a line terminal mem 

ber in insulated spaced relation, 
(b) a metallic mechanism housing between said mem 

bers having a removable cover and an operating shaft 
extending therethrough, 

(c) a switch blade pivotally mounted on Said mech 
anism housing for movement into and out of en 
gagement with said line contact member, 

(d) operating means between said shaft and said switch 
blade for moving the latter on rotation of the former, 

(e) current interrupting means including separable 
contact means interconnecting said line terminal 
member and said mechanism housing, 

(f) spring means within said mechanism housing bias 
ing said contact means to open position, 

(g) latch means within said mechanism housing co 
operating with said separable contact means to hold 
the same closed against the biasing action of said 
spring means, 

(h) an operating member within said mechanism hous 
ing fast on said shaft having a trip detent to release 
said latch means on predetermined movement of 
said shaft in the switch opening direction, 

(i) a rotatable insulator connected to said shaft for 
rotating it to trip said latch means and release said 
Spring means to Separate said contact means and to 
open said switch blade, 

(i) auxiliary trip means on said cover adapted to en 
gage said latch means and movable to trip the same, 

(k) an auxiliary rotatable insulator paralleling said 
rotatable insulator and connected to said auxiliary 
trip means, 

(l) and means for rotating said auxiliary rotatable in 
sulator to operate said auxiliary trip means to trip 
said latch means. 
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