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Application a farcia , i945, Serial No. 583,384 

(C. 200-82) 3 Caixas. 

This invention relates to mechanism for opera 
ating a circuit breaker, such as is employed to 
control the flow of current in electric power cis 
cuits, and particularly to mechanism for reclose 
ing a circuit breaker, after it has opened and in 
terrupted the flow of current in a power circuit. 
A particular object of my invention is to provide 
an operating mechanism for reclosing a circuit 
breaker very quickly after it is opened which is 
Simple, low in cost, and one which does not re 
quire a local power Supply such as station Ser 
vice transformers, large storage batteries with 
their complicated means for 'charging,' cons 
pressed air storage Systems, or the like. 
A nore Specific object of my invention is to 

provide a closing mechanism in a circuit breakei 
operating means which shall include means for 
utilizing the stored energy of an explosive, such 
as gun powder, TNT, or other suitaiole explosive 
capable of being compacted in a relatively small 
cartridge and detonated at the proper time to 
utilize the power of the explosion in accomplish 
ing the closing or the circuit breaker. 
As is well known in the art to which my inven 

tion relates, circuit breakers, depending upon 
their voltage classifications or current ratings, 
have considerable mass in their moving ele 
ments and require large amounts of energy, par 
ticularly to close their contacts. Closing of their 
contacts, as accomplished by conventional meth 
ods, include manual means, springs, mechanism 
operated by compressed air, and electromagnetic 
means. Difficulties have been encountered in the 
design and use of all such means due to the fact 
that they are either too slow in response or are 
too complicated in construction. Where electro 
magnetic means are employed, or an electric 
motor is employed to operate the circuit breaker, 
when required, there is necessitated a continu 
Ous source of electric power outside the circuit 
being controlled. Where pneumatic or com 
pressed air operated mechanism is used, there is 
required a motor driven air compressor installae 
tion, an air storage tank, heaters, and pressure 
control apparatus; all automatically controlled. 
With such an installation, from 150 to 250 lbs. 
per square inch of air pressure must be main 
tained in the storage tank some 525,000 odd mine 
utes of the year, whereas it is actually needed 
probably not more than 5 minutes of the year. 
The pressure must be maintained continuously 
in order for the circuit breaker to be reclosed 
without delay after each opening. 

In accordance with my invention, the source 
of energy for closing the circuit breaker comes 
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from an explosive, such as gun powder, TNT, 
nitro-glycerin, or the like. The energy stored in 
the explosive is released from a shell or cartridge 
into a chamber or cylinder in a manner not great 
ly unlike those employed in fire arms. Instead 
of this stored energy being allowed to act against 
a projectile, in my apparatus it acts against a 
piston Operatively connected to the reclosing 
member of the circuit breaker. Apparatus embodying features of my invention 
is illustrated in the accompanying drawings, in 
Which Fig. 1 is a view in elevation showing my im 
proved reclosing mechanism applied to a con 
ventional circuit breaker; Fig. 2 is a sectional view of the reclosing mech 
anism with the circuit indicated diagrammati 
cally; Fig. 3 is a plan view of the apparatus; and 

Fig. 4 is a sectional view taken long the lines 
V-W of Fig. 2 and showing the magazine for 
holding the explosive charges. 

Referring now to the drawings for a better un 
derstanding of my invention, I show a circuit 
breaker, including stationary contact members 
fe and which are adapted to be bridged by 
means of a cross head closing member 2 con 
nected by a link 3 to an operating lever 3. The 
contact and closing members may be mounted 

30 

40 

45 

50 

55 

in an enclosure A6, and the operating mechanism 
may be supported on the enclosure 6 by means 
of a bracket T or by any other suitable means. 
The operating lever f4 is pivotally mounted at 
8 on a stationary member f 9. Connected to the 
lever 4 is a latch member 20 which is adapted 
to engage and hook over a trip member 2f pivot 
ally mounted at 22, as shown in Figs. 1 and 2. 
The trip member 2 has an arm 23 extending 
laterally Over a Soienoid 24, which is included in 
a supervisory circuit 26, which may be energized 
by an overload as through a current transformer 
25. The solenoid may also be operated by reason 
of some other abnormal condition in the main 
circuit, as is well understood. When the Sole 
noid 2 is actuated, the trip member 2 is dis 
engaged from the latch member 20 and the op 
erating lever 8 moves downwardly to separate 
the closing member 2 from the contact members 
f) and . This downward movement of the op 
erating lever G may be aided by means of a, 
spring 2. 
Mounted beneath the operating lever 4 is a 

cylinder 28 having a piston 29 therein with a 
piston rod 30 which extends upwardly and is con 
nected to the operating lever 4 at 3. The 
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lower end of the cylinder 28 is open for the ad 
mission of pressure beneath the piston 29. At 2 
I show a magazine which is mounted to rotate 
beneath the cylinder 28 on a pin 8 which ex 
tends downwardly through a supporting hous 
ing 34. The magazine 32, as may be seen in 
Figs. 2 and 3, extends outwardly of the support 
ing housing 34 and a removable cover 36 gives 
access to the magazine and permits its removal, 
if necessary. The magazine 32 is adapted to con 
tain a plurality of cartridges 3, each contain 
ing a suitable explosive, which cartridges may 
be positioned successively by step rotation of the 
magazine beneath the lower, open end, of the 
cylinder 28. A passage 38 through the housing 
34 communicates with the lower end of the cylin 
der. The step by step rotation of the magazine 
32 is accomplished by means of a flexible wire 
39 encased in a guiding sheath 40 and connected 
to the operating lever 4 at 4. The wire 39 ex 
tends downwardly into the housing 34 and into 
a recess 42 in the housing extending alongside 
the magazine. Positioned in the recess 42 is a 
cross head 43 to which the wire 39 is connected 
and which carries a pawl 44. The pawl member 
44 engages successively in notches 46 in the mag 
azine 32 to advance the magazine and Successive 
ly position the cartridges 37 beneath the passage 38 leading to the cylinder 28. 
As will be seen from Figs. 1 and 2 of the draw 

ing, each time the circuit 5 is opened by means 
of the bridging member 2 moving away from 
the contacts to and , the operating lever 
moves downwardly, moving the wire 39 inwardly 
of the housing 34 to actuate the cross head 43 
and pawl 44. When the operating arm 4 moves 
upwardly in a reclosing movement, the wire 39 
is pulled upwardly by the lever 4, thus rotating 
the magazine 32 one step and positioning an 
other cartridge 37 beneath the passage 38. At 
each step, a spring detent 47 drops into a notch 
46 to position and hold the magazine 32 until 
the next closing movement of the operating lever 4. 
The cartridges 37 are detonated by means of 

a firing pin 48 actuated by any suitable mecha 
nism, such, for example as the core 49 of a sole 
noid, the coil of which is included in a circuit 5 
which may be supplied from any suitable source 
of electrical energy, such as a battery 52. On the 
outer end of the operating lever 4, as seen in 
Figs. 1 and 2 of the drawing, is an arm 53 con 
nected by a link 54 to a switch 56 included in 
the circuit 5. It will be seen that when the 
operating lever f4 moves upwardly toward clos 
ing position of the circuit breaker, the switch 56 
will be opened and when the lever 4 moves 
downwardly in an opening movement, the Switch 
56 will be closed thereby energizing the Solenoid 
and causing the firing pin 48 to detonate the cartridge 37. 

Pressure in the cylinder 28 is released near the 
end of the upward stroke of the piston 29 
through an orifice 57, the rate of release being 
controlled by means of a valve 58. Pressure 
above the piston 29 is relieved during the upward 
movement of the piston through a port 59 which 
may be adjusted as to size by means of a valve 
6 to give a cushioning effect near the end of the 
upward travel of the piston. The air and gases 
remaining in the cylinder 28 at the end of the 
upward stroke of the piston 29 serve to cushion 
the downward movement of the piston when the 
circuit breaker is next Opened. 
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4. 
have devised an improved means for operating a 
circuit breaker which is simple of construction 
and operation and which is adapted to utilize, 
in compact form, the stored energy in explosives 
for restoring an interrupted circuit. It will be 
appreciated that my improved apparatus is es 
pecially adapted for rural and low voltage dis 
tribution electrical circuits where the utilization 
of the more complicated, expensive Operating 
means is not justified. By means of my inven 
tion, there is provided a simple interrupter, 
equipped with explosively operated mechanism 
which automatically closes and opens a circuit 
interrupter any number of times desired. It will 
further be seen from a consideration of the 
drawings that no attempt has been made to show 
the proportionate lengths of the portions of the 
lever arms 4 which would be utilized in actual 
practice, the intent being to show the manner of 
construction and of Operation. 
While I have shown my invention in but one 

form, it will be obvious to those skilled in the 
art that it is not so limited, but is susceptible of 
various changes and modifications, without de 
parting from the spirit thereof, and I desire, 
therefore, that only such limitations shall be 
placed thereupon as are specifically set forth in the appended claims. 
What I claim is: 
1. In an electric circuit breaker, a movable 

contact, a cooperating contact, a fluid actuated 
piston for moving said movable contact into en 
gagement with said cooperating contact, a maga 
zine for holding a plurality of explosive charges 
for generating and applying pressure to said pis 
ton, a pivotally mounted main operating lever 
laterally disposed with respect to the path of 
movement of said piston for operatively connect 
ing said movable contact and said piston, means 
responsive to movement of said lever about its 
pivotal mounting for setting of one of said ex 
plosive charges in said magazine when said mov 
able contact is moved out of engagement with its 
cooperating contact, and means actuated by 
movement of said lever about its pivotal mount 
ing when said movable contact is being moved 
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into engagement with said cooperating contact 
for moving said magazine so as to place another 
explosive charge in said magazine in a position 
to be set off in response to another separation of Said contacts. 

2. In an electric circuit breaker, a movable con 
tact, a cooperating contact, a fluid actuated pis 
ton for moving said movable contact into en 
gagement with said cooperating contact, a maga 
zine for holding a plurality of explosive charges 
for generating and applying pressure to said pis 
ton, a main operating lever laterally disposed 
with respect to the path of movement of said pis 
ton for operatively connecting said movable con 
tact and said piston, means responsive to move 
ment of said lever for setting off one of said ex 
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plosive charges in said magazine when said mov 
able contact is moved out of engagement with 
its cooperating contact, and means actuated by 
movement of said lever for moving said magazine 
So as to place another explosive charge in said 
magazine in a position to be set of in response 
to another separation of said contacts. 

3. In an electric circuit breaker, a movable 
contact, a cooperating contact, a fluid actuated 
piston for moving said movable contact into en 
gagement with said cooperating contact, a maga 
zine for holding a plurality of explosive charges From the foregoing it will be apparent that I 75 for generating and applying pressure to said pis 
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ton, a pivotally mounted main operating lever REFERENCES CITED 
laterally disposed with respect to the path of The following references are of record in the 
movement of said piston for operatively connect- file of this patent: 
ing said movable contact and said piston, means 
including a Switch and a Solenoid controlled 5 UNITED STATES PATENTS 
thereby for setting off one of said explosive Number Name Date 
charges in said magazine when Said movable Con- 723,183 Read ------------- Mar. 17, 1903 
tact is moved out of engagement with its coop- 1964:i55 Hobbs ---------- - June 26, 1934 
erating contact, said Switch being operated by 2014 Coffman ----------- Aug. 13 1935 
said lever, and means including a flexible wire, 10 208,784 Willheim ---------- Apr. 2. 1937 
an enclosing sheath therefor, and a pawl oper- 3.376.353 Spurck Jan. 20. 1942 
ated by said wire for moving said magazine so 23io,55 Thumim ------------ Feb. 5, 1943 
as to place another explosive charge in said 
magazine in a position to be set off in response 
to another separation of said contacts, said wire 5 
being moved longitudinally through said sheath 
in response to movement of said lever. 

JAMEST. LOGAN. 


