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Fatented Aug. 9, 1955 

2,714,874 
SWITCH OPERATING MECHANISM 

ester C. Hart, Cleveland, Ohio, assignor to Hi-Voltage 
Equipment. Company, Cleveland, Ohio, a corporation 
of Ohio. 

Application April 8, 1958, Seria No. 221,670 
2. Claims. (C. 2-38) 

The present invention relates to a switch operating 
mechanism and more particularly to a completely depend 
able automatic operating mechanism for air break Switches 
or similar devices which requires no outside source of 
power. 

Air break switches have numerous applications such as 
for sectionalizing transmission lines, disconnecting branch 
lines, transferring loads from one power source to an 
other and the like. Such air break switches for one 
or more of the above mentioned applications must many 
times be located where there is no dependable source of 
electric power either at any time or under the conditions 
when the switch must be operated. In many sections 
of our country such switches are located at a distance 
from cities or villages and furthermore are located in a 
terrain where a dependable source of electric power is 
not available. It would be desirable, therefore, to pro 
vide a completely dependable automatic operating mech 
anism for air break switches specifically, but which may 
equally well be used for operating circuit breakers or other 
apparatus which has a minimum maintenance and which 
will give many years of fool-proof service. 

Accordingly, it is an object of the present invention 
to provide a new and improved operating mechanism for 
switches. 

It is a further object of the present invention to pro 
vide a completely dependable automatic gas operating 
mechanism for air break switches which requires no out 
side source of power. 

Still another object of the present invention is the 
provision of a completely self-contained operating mech 
anism for switches or the like capable of providing 25 to 
30 complete operating cycles without any attention and 
without any connection to an outside source of power. 

Still another object of the present invention is to pro 
vide a completely dependable trouble-free operating 
mechanism which is simple and inexpensive, which is 
fool-proof in operation and which is of sturdy construct 
tion so that it may be depended upon to perform its 
function without attention so that it is especially well. 
suited for use in out of the way and inaccessible loca 
tions. 

Further objects and advantages of the present inven 
tion will become apparent as the following description 
proceeds and the features of novelty which characterize 
the invention will be pointed out with particularity in 
the claims annexed to and forming a part of this specifi 
cation. 

For a better understanding of the present invention, 
reference may be had to the accompanying drawings in 
which: 

Fig. 1 is a perspective view of one pole of an air break 
switch having associated therewith the gas or fluid auto 
matic operated mechanism of the present invention, with 
the switch shown in the closed position; 

Fig. 2 is a schematic diagram of a portion of the gas 
operated mechanism showing the pneumatic circuit thereof 
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and the operating parts shown in the switch closed posi 
tion; 

Fig. 3 is a schematic diagram of a portion of the auto 
matic gas operated mechanism of the present invention 
showing the electrical circuits involved and with the parts 
in the same position as in Fig. 2; 

Fig. 4 is an enlarged top view partly in section of the 
main operating valve of the fluid or gas operated mecha 
nism of the present invention shown somewhat schemati 
cally in Figs. 2 and 3 of the drawings; 

Fig. 5 is a sectional view taken on line 5-5 of Fig. 4; 
Fig. 6 is a sectional view with certain portions cut away 

taken on line 6-6 of Fig. 5 assuming that Fig. 5 shows 
the complete structure; and 

Fig. 7 is an enlarged longitudinal sectional view show 
ing a detail of Fig. 5. 

Briefly, the present invention comprises an operating 
mechanism for air break switches which uses a source 
of nitrogen or other gas under pressure as the main 
operating source of power and a six volt storage battery 
capable of holding at least 85 per cent of its charge for 
a whole year for the electrical source of control power. 
A piston operated mechanism is involved including means 
for converting longitudinal motion to rotary motion. 
Preferably, means are employed to hold the switch in 
either its open or its closed position with a predetermined 
force which must be overcome before either opening or 
closing thereof can occur thereby insuring against inad 
vertent switch operation. 

Referring now to the drawings and specifically to Fig. 
1, there is illustrated an operating mechanism generally 
designated at 10 which comprises the operating mecha 
nism of the present invention for operating a switch or 
circuit breaker specifically designated as air break switch 
f. The specific construction of the air break switch 11 

forms no part of the present invention, but is illustrated 
by Way of example only to show an application of the 
present invention. Actually, air break switch 11 com 
prises one pole of a multipole switch of the type dis 
closed and claimed in United States Letters Patent 
2,514,263 Seaman and Hart, granted July 4, 1950 and 
assigned to the same assignee as the present applica 
tion. Briefly, the air break switch 11 comprises a sup 
port 2 upon which are mounted two stationary insu 
lators 13 and 14. A fixed contact 15 including a station 
ary arcing horn 16 is supported on the insulator 14 
while the movable switch arm 17 including the movable 
arcing horns 18 is supported for movement on stationary 
insulator 13. As is fully disclosed in the above men 
tioned Seaman and Hart patent, the movable contact 
rod 17 moves endwise along its longitudinal axis for a 
portion of the switch opening or switch closing move 
ment and Swings through an arc for the remainder of 
its movement during either the switch opening or switch 

For the purpose of causing relative 
movement between the contacts 15 and 17, there is pro 
vided a third insulator 20 which is rotatable and which 
is connected by a rotary shaft like member 21 with the 
operating mechanism 10 of the present invention. For 
the purpose of operating the switch 11 as a multipole 
Switch, one or more crank arms such as 22 may be pro 
vided to pivot in response to rotation of insulator 20, 
and the free end of the crank arm such as 22 may be 
connected by suitable rods for interrelating the operation 
of a plurality of poles of a multiple switch thereby to 
insure simultaneous operation of all the switch poles with 
a single operating mechanism 10. The connecting rod 
20 is preferably coupled to a rotatable shaft portion 23 
of the operating mechanism 10 through a suitable coupling 
member 24. 

In accordance with the present invention, the gas or 
fluid operated mechanism 10 comprises a compact unit 
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adapted to be disposed within a suitable housing 25 from 
which projects the rotatable shaft 23 for operating a 
switch such as 11. Referring now to Fig. 2 of the draw 
ings where the pneumatic circuit and mechanical ele 
ments disposed within the housing 25 of the operating 
mechanism 10 are schematically shown, there is illustrated 
a fluid or gas operated mechanism comprising a cylinder 
27 within which is reciprocally mounted a piston 28. 
The piston 28 is connected by a connecting rod 29, the 
end of which is coupled by a suitable joint 30 to a 
crank arm 31 pivotally mounted by means not shown 
and drivingly connected to a horizontal shaft 32. The 
shaft 32 is drivingly connected to the shaft 23 which 
protrudes from the operating housing 10 by means of 
a pair of intermeshed bevel gears 33 and 34. The mech 
anism is illustrated in Fig. 2 in the position correspond 
ing to the closed position of the switch of Fig. 1. Pref 
erably, there is provided an over-center spring 36 which 
acts between a fixed portion of the gas operated mecha 
nism 10 and the crank arm 31 so as to serve as an over 
center spring which holds the air break switch 11 in 
either its open or closed position with a force of a pre 
determined magnitude thereby to insure that the Switch 

remains in either its open or closed position until 
positively actuated to the other of these positions. 
For the purpose of causing reciprocal movement of the 

piston 23 within the cylinder 27 to open and close the 
switch SA, there is provided a source of gas under pres 
sure generally designated as 40 which is supplied through 
suitable conduits described in detail hereinafter through 
a main operating valve generally designated as 41 and 
through either a switch opening valve 42 or a switch 
closing valve 43 to the cylinder 27. As schematically 
illustrated in Fig. 2, the switch opening and Switch clos 
ing valves 42 and 43 are solenoid actuated valves com 
prising windings 44 and 45, respectively. Moreover, 
these valves are of identical construction and are effec 
tively three-way valves. The switch opening valve 42 
has its inlet end connected to a gas or fluid inlet con 
duit 46 while a gas or fluid outlet conduit 47 connects 
the valve 42 with one end of the cylinder 27. The valve 
42 is furthermore provided with an opening 48 to atmos 
phere whereby when the valve 42 is in its so called open 
positicin, namely, when the winding 44 is deemergized, 
the end of the cylinder connected to conduit 47 is vented 
to airnesphere through conduit 47 and opening 43. Simi 
larly, the switch closing valve 43 has its inlet port con 
nected to a gas or fluid inlet conduit 50 and its outlet 
port connected to the other end of the cylinder 27 by 
a condit 51. An opening 52 to atmosphere in the valve 
43 is provided so that when the winding 45 is deenergized, 
the end of the cylinder 27 to which the conduit 51 is 
connected is vented to atmosphere. 

in accordance with the present invention, the source 
of fluid or gas under pressure 40 comprises preferably 
a conventional gas cylinder and although it may comprise 
air or any other Suitable gas under pressure, cylinders 
of nitrogen are preferably employed. The reason why 
nitrogen is suggested is that it is readily available in 
standard containers of small size which can readily be 
disposed in the small housing 25 of the operating unit 
;3. Moreover, nitrogen is an inert gas. As conven 
tionally available, these gas cylinders contain nitrogen 
under a pressure of 1800 pounds per square inch. In 
addition, there is conventionally available with such 
cylinders suitable pressure regulating means generally 
indicated at 55 for suitably reducing the pressure within 
cylinder 40 to a suitable working pressure. For the par 
ticular application of the present invention, pressure regu 
lator 55 preferably reduces the pressure from 1800 pounds 
per square inch to 130 pounds per square inch as indi 
cated in Fig. 2 of the drawings. A suitable pressure 
filige 56 indicates the pressure at the source 40 and 
the pressure gauge 57 indicates the working pressure 
which has been specifically indicated as being of the 
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4. 
order of 130 pounds per square inch, but which might 
be some other value. The pressure regulating mecha 
nism S5 is illustrated as being connected by a suitable 
conduit 58 to the gas source 40. Similarly, the pressure 
regulating mechanism 55 is indicated as being connected 
by a conduit 59 with the main control valve 41. 
The main control valve 4E is a two-way solenoid 

operated valve and supplies gas under pressure when 
energized to both opening valve 42 and closing valve 
43. The passageway between valves 4 and 42 is defined 
by a conduit 60, an adjustable needle valve 61 and the 
inlet conduit 46. The passageway between valves 41 
and 43 is defined by a conduit 62, an adjustable needle 
valve 63 and the conduit 50. The adjustable needle 
valves 61 and 63 are provided in order to regulate the 
Speed of operation of the piston 23 to any desired value 
which could be different for the switch opening and switch 
closing strokes if desired. 
The main operating valve 4i best shown in Figs. 4 to 

7 of the drawings is a solenoid actuated valve compris 
ing the Solenoid winding 64. Since the operating mecha 
nism of the present invention is unattended and may be 
inspected only once or twice during a period as long as 
a year, it is essential that the main operating valve 4 
When closed prevents any gas leakage. It is well known 
that the conventional automobile tire valve is one of the 
most satisfactory valves for preventing the leakage of 
air or gas and there has been embodied in the main 
operating valve 41 a mechanism designated by the refer 
ence numeral 65 which comprises a tire valve stem for 
threadedly receiving a tire valve 66 having an elongated 
extension or pin 66a. As illustrated in Fig. 5, there is 
provided a valve casing 67 which is preferably a suitable 
casting or the like which may be supported by suitable 
fastening means such as screws 68 from a fixed support 
designated as 69 which may be fixed within the housing 
25. Suitable sleeves such as 70 properly position the 
casing 67 from the support 69, these sleeves being co 
axial with the screws 68. The upper end of the casing 
67 is provided with a tubular externally threaded exten 
sion 67a to which may be attached a suitable clamping 
nit 7; for providing a gas-tight connection between a 
Suitable connector 72 which may be connected in sealed 
relationship as by welding or the like with conduit 59 
leading to the pressure regulating mechanism 55. The 
connector 72 preferably is provided with an annular 
shoulder 72a which seats upon the upper end of the 
tubular extension 67a of the casing 67. The lower end 
of the connector 72 is counterbored as indicated at 73 to 
receive the tire valve stem 65 as by a press fit or the 
like. 
The tire valve 66 includes a passageway 74 therethrough 

for the flow of gas or fluid from conduit 59 into a chamber 
designated as 75 defined in the lower end of the casing 67. 
This passageway is closed by the valve member 76 of the 
tire valve 66. The chamber 75 in accordance with the 
present invention is designed to receive a gas-tight hous 
ing including an elongated cylinder or sleeve 79 which is 
coaxially disposed with the solenoid winding 64. The 
lower end of cylinder 79 is closed by a bottom pole piece 
80 pinned thereto by the pin 81 and also otherwise sealed 
thereto. The upper end of the cylinder or sleeve 79 is 
received within a cylindrical opening in casing 67 de 
fining chamber 75. For the purpose of connecting cham 
ber 75 with conduits 60 and 62, a fluid passageway is de 
fined by a threaded passage 82 in casing 67 and an aligned 
opening 83 in sleeve 79. A suitablet-connector 84 is 
connected to threaded passage 82 which f-connector in 
turn may be connected as by clamping nuts 85 with the 
conduits 60 and 62. Also disposed within the gas-tight 
housing is an annular upper pole piece 86 suitably fixedly 
related thereto as by a pin 87. The space between the 
upper and lower pole pieces is such as to define within 
the sealed gas-tight housing a cylinder within which a 
Solenoid plunger 90 is adapted to move. This solenoid 
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plunger 90 is connected by means of a connecting rod 91 
pinned to the plunger as indicated at 92 and extends 
through the opening in the annular pole piece 86 for 
connection with the elongated pin 66a of the tire valve 66, 
whereby reciprocal movement of the solenoid plunger 90 
will cause opening and closing of the valve member 76 
of the tire valve 66; upward movement causing opening 
of the valve and downward movement causing closing of 
the valve. The tire valve member 76 is, moreover, dis 
posed so that the gas pressure tends to bias it into sealing 
engagement whereby the higher the pressure, the more 
effective the seal. 

For the purpose of supporting the solenoid winding 64 
in position around the sleeve 79 and the plunger 90 dis 
posed therein, there is effectively provided a solenoid hous 
ing comprising a top plate 95, a solenoid casing of an 
nular shape 96 and a solenoid bottom plate 97 which 
are held in interfitting assembled relationship as shown 
in Fig. 5 of the drawings by suitable bolts 93 extending 
through the solenoid bottom plate 97 and a flange portion 
of the valve casing 67. Whenever the solenoid winding 
64 is energized, the solenoid plunger 90 is pulled from the 
position shown in Fig. 5 into engagement with the top 
pole piece 86 with the consequent opening movement of 
valve member 76. Fluid under pressure may then flow 
from conduit 59 into the chamber 75 through the open 
ing 83, the passage 82 and the T-connector 84 into con 
duits 60 and 62. Upon deenergization of the solenoid 
winding 64, the valve member 76 is immediately reclosed. 

It will be apparent that it is necessary to provide Suit 
able control means for energizing the main valve 41, the 
switch opening valve 42 and the switch closing valve 43 
selectively to produce the desired operating conditions of 
the gas operated mechanism 10. The simplified control 
circuit of the present invention is illustrated in Fig. 3 of 
the drawings where some of the mechanical and electrical 
parts of the system are schematically shown and desig 
nated by the same reference numerals as in the other 
figures of the drawings. Since the fluid or gas operated 
mechanism of the present invention has its principal ap 
plication at locations where there is no dependable source 
of electric power at the time or under the conditions that 
the Switch must be operated, the mechanism is designed 
to be operated from a suitable storage battery generally 
designated at 100 which is preferably one of the well 
known charge retaining type of batteries which is built for 
low drain and which will retain 85 per cent of its charge 
for at least a year. Such batteries are practically unaffect 
ed by temperature down to as low as forty degrees below 
Zero provided they are sufficiently charged. This battery 
can be tested with a hydrometer before the cold season. 
Such a battery is commonly used for marine beacons, 
railway and highway signals, etc., and has a minimum 
life of the order of ten years. As illustrated in Fig. 3, 
the battery or source of electric energy 100 is connected 
through a main control switch 101 to a control circuit 
which comprises a main opening relay 102, a main closing 
relay iO3, an opening control relay 104 and a closing con 
trol relay 105. The main opening and main closing relays 
162 and 103, respectively, are each provided with nor 
mally open contacts designated as 102a and 103a, respec 
tively, which are closed when the respective relays are en 
ergized. The relay 102 is provided with a winding 102b 
while the relay 03 is provided with a winding 103b. The 
opening control relay 04 and the closing control relay 
05 are identical relays, the former comprising a pair of 
normally open seal-in contacts 104a and a pair of nor 
mally open control contacts i04b. Similarly, the closing 
control relay 105 comprises a pair of normally open seal 
in contacts 105a and a pair of normally open control con 
tacts 105b. The winding of the relay 104 is designated 
as 164c while the winding of the relay 105 is designated as 
105c. The control circuit of Fig. 3 also includes an open 
ing switch 107 and a closing switch 108 for controlling 
normally open contacts 107a and 108a, respectively. 
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These contacts could comprise manually actuable Switch 
contacts for controlling the operation of the operating 
mechanism 10. Preferably, however, these contacts 107a 
and 108a are relay contacts whereby the operating mecha 
nism 10 may be controlled from a remote point through 
any well-known manner such as by telemetering, radio. 
signals or a direct operating connection. The particular 
manner in which the contacts 107a and 08a are selec 
tively operated forms no part of the present invention and 
the contacts are merely schematically indicated. 

It will be understood that the control circuit of Fig. 3 
will also include suitable limit switches and as illustrated 
schematically, these limit switches are designated as an 
opening limit switch 109 and a closing limit switch 110 
which control contacts 109a and 110a, respectively. These 
switches 169 and 110 are normally biased to the open 
position and are closed by suitable cam means such as 
Schematically designated at 112 in response to the move 
ment of the connecting rod 29. When the switch 11 
reaches its closed position, the cam 112 opens the con 
tacts 110a of the closing limit switch 110 thereby termi 
nating the closing operation. It also closes the contacts 
109a of the opening limit switch 109, thereby condition 
ing the apparatus for a subsequent opening operation. 
To provide a control circuit for the solenoid valves 

4i, 42 and 43, one terminal of the windings 44, 45 and 
64 of the opening valve 42, the closing valve 43 and the 
main operating valve 41, respectively, are connected to 
a common conductor 4 which is illustrated as con 
nected to the positive terminal of the battery 100 through 
the manual switch it. The other terminal of the wind 
ing 44 is connected by a conductor 115 through the con 
trol contacts (84b of the opening control relay 104 to 
the negative terminal of the battery through a conductor 
16 and the switch i01. Similarly, the other terminal 

of the winding 45 of the closing control valve 45 is con 
nected through a conductor 17 and the control contacts 
105b of the closing control relay 105 to the negative ter 
minal of the battery 6i through the path including the 
conductor ió. Also, the other terminal of the winding 
64 of the main operating valve 41 is connected by a con 
ductor i8 through the contacts it).2a or 163a of the main 
opening and main closing relays 102 and 103, respectively, 
and conductors is and 116 to the negative terminal of the battery 100. 
For the purpose of controlling the energization of the 

relays 102, 03, 04 and 105, a control circuit controlled 
by the contacts i87a of the opening switch or relay 107 
is completed from the negative battery terminal through 
conductor 116, the contacts 107a, the winding 104c of 
the opening control relay 104, conductor 121, the con 
tacts 109a of the opening limit switch 09 and conductor 
122 to the positive battery terminal. The winding 102b 
of the main opening relay 02 is in parallel with the 
opening control relay winding 104c so that when the 
contacts 107a are closed, simultaneous energization of 
the relays 02 and 104 will occur. The seal-in contacts 
104a of the relay 1894 are arranged to by-pass the contacts 
i07 a so that only momentary closing of the switch 107 
is required whereupon the relays 162 and iG4 will remain 
energized until the limit switch 109 opens contacts 109a. 
In a similar manner the windings i03c and 105c of the 
relays iO3 and 105, respectively, are connected in parallel 
across the battery terminals through the contacts 108a 
of the closing switch or relay and the contacts 110a of 
the closing limit switch it. Hence, closing of the con 
tacts 108a when the air switch 11 is in the open position 
will cause simultaneous energization of the relays 103 
and 105. Energization of either the relay 102 or the 
relay i03 will complete the energization circuit for the 
solenoid winding 64 of the main valve 4.1. Closing of 
the contacts 105b of the closing control relay 105 will 
cause immediate energization of the winding 45 of the 
closing valve 43, and closing of the contacts 105a will 
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seal-in the energization circuit for the relays 163 and 105 
until the limit switch 110 opens. 

in view of the detailed description included above, the 
operation of the present invention will readily be under 
stood by those skilled in the art. Assuming the air break 
switch is in the closed position shown in Fig. 1 which 
means the piston 23 is in the position shown in Figs. 2 
and 3 of the drawings, the air switch iE may be opened 
through closing of the contacts 97a which may be done 
from a remote point by various means. It is, of course, 
assumed that the switch 193 will be closed at all times 
except when the battery 100 is being recharged or re 
placed or some repairs are being made to the mechanism. 
Upon closing of the contacts 197a, the energization cir 
cuit is completed for the main opening relay 102 and the 
opening control relay 84 which are simultaneously ener 
gized to close their contacts with the resultant simulta 
neous energization of the main valve 45 and the opening 
valve 42. Under these conditions fluid under pressure 
may be transmitted through the main valve 4; and through 
conduits 60, needle valve 61 and conduit 46 through 
the opening valve 42 thereby causing upward movement 
of the piston 28 as shown in Fig. 2 of the drawings. 
The space within the cylinder 27 above the piston 28 is 
vented to atmosphere through the port 52 of the closing : 
valve 43. During the course of the opening movement 
of the piston 28, cam 412 moves away from the cam actu 
ated switch 69 and at a predetermined point in the open 
ing operation these contacts are opened to deenergize the 
relays 102 and 14 with the consequent deenergization 
and closing of the valves 4 and 42. Upon the final 
movement of the connecting rod 29 the closing limit 
switch 10 is closed to condition the circuit for a subse 
quent closing operation in response to the closing of the 
contacts 08a. The same process is repeated in the event 
contacts (93a are closed except that in this case the relays 
103 and 35 are energized with the resultant opening of 
the valves 4 and 43. The seal-in contacts 105a maintain 
the circuit closed until the limit switch 19 interrupts this 
circuit, even though the contacts i3a are opened. 

It will be understood that suitable cam controlled 
Switches may also be employed for actuating indicating 
lights to indicate at any time the condition of the switch 11 
if this is desirable. In a commercial embodiment of the 
present invention, it was found that a cylinder of nitrogen 
charged at 1800 pounds per square inch would provide 
for twenty-five to thirty opening and closing operations 
with the pressure regulator 55 reducing the pressure to 
130 pounds per square inch for the operating cylinder 27. 
In this commercial embodiment the relay currents at six 
volts were six-tenths of an anipere which is low enough 
so that any kind of an actuating relay could be used to 
start operation. The operating time involved was ap 
proximately three seconds and this could be controlled to 
some extent by adjustment of the needle valves 61 and 
63. For different sizes of switches 13, it is possible to 
employ different sized cylinders 27 and pistons 28. In 
commercial embodiments built in accordance with the 
present invention, three inch, four inch and four and a 
half inch cylinders were employed delivering a maximum 
of 250, 400 and 500 foot pounds of operating effort, 
respectively. Also in a commercial embodiment built 
in accordance with the present invention, the over-center 
spring 36 was designed to hold the switch 1 open or 
closed with a force of 37 pounds. 

From the above discussion it will be apparent that 
there has been provided an improved gas operated mecha 
nism which is simple and compact and completely self 
contained requiring only a small gas cylinder and a six 
volt storage battery for operation. 

While there has been illustrated and described a par 
ticular embodiment of the present invention, it is not 
desired that the invention be limited to the construction 
shown and described, for it will, of course, be obvious 
to those skilled in the art that various changes and modi 

fications may be made without departing from the inven 
tion, and it is therefore aimed in the appended claims to 
cover all Such changes and modifications as fall within the 
true Spirit and Scope of this invention. 
What is claimed as new and desired to be secured by 

Letters Patent of the United States is: 
1. A gas operated mechanism for producing relative 

movement between the contacts of an electric switch 
comprising a fluid motor including a cylinder and re 
ciprocal piston, a self-contained source of fluid under 
pressure, a Self-contained source of electric energy, a 
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Solenoid actuated Switch opening valve connected to one 
end of Said cylinder, a solenoid actuated switch closing 
valve connected to the other end of said cylinder, conduit 
means including a solenoid actuated main control valve 
connecting Said Source of fluid under pressure to both 
Said opening and closing valves, said main control valve 
comprising a valve member biased to the closed position 
by the force of the fluid pressure of said source thereby 
to insure against leakage from said source, and electric 
control means connected to said source of electrical 
energy for controlling the energization of said solenoid 
actuated valves including means for selectively and inde 
pendently energizing either said opening or closing valve, 
Said last mentioned means including means for causing 
simultaneous energization of said main control valve 
whenever either of said other valves are actuated, said 
electric control means including switch means operat 
able in response to predetermined movement of said pis 
ton in at least one direction for simultaneously deener 
gizing both said main control valve and the one of the 
opening or closing valves which was actuated to cause 
Said predetermined movement of said piston. 

2. A gas operated mechanism for producing relative 
i:novement between the contacts of an electric switch of 
the type having a rotatable drive for said switch contacts, 
comprising a fluid motor including a cylinder and re 
ciprocal piston means for converting reciprocal move 
ment of said piston to rotary motion of said rotatable 
drive, a self-contained source of fluid under pressure, a 
self-contained source of electric energy, a solenoid actu 
ated Switch opening valve connected to one end of said 
cylinder, a Solenoid actuated switch closing valve con 
nected to the other end of said cylinder, conduit means 
including a solenoid actuated main control valve connect 
ing said source of fluid under pressure to both said open 
ing and closing valves, said main control valve comprising 
a valve member biased to the closed position by the force 
of the fluid pressure of said source thereby to insure 
against leakage from said source, and electric control 
means connected to said source of electrical energy for 
controlling the energization of said solenoid actuated 
valves including means for selectively and independently 
energizing either said opening or closing valve, said last 
mentioned means including means for causing simul 
taneous energization of said main control waive whenever 
either of said other valves are actuated, said electric con 
trol means including switch means operatable in response 
to predetermined movement of said piston in at least one 
direction for simultaneously deenergizing both said main 
control valve and the one of the opening or closing valves 
which was actuated to cause said predetermined move 
ment of said piston. 
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