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HIGH-SPEED CIRCUIT BREAKER 
OPERATING MECHANISM 

Harry J. Lingal and Joseph D. Findley, Jr., Pitts 
burgh, Pa., assignors to Westinghouse Electric 
Corporation, East Pittsburgh, Pa., a corpora 
tion of Pennsylvania 

Application February 10, 1951, Serial No. 210,389 
(Cl. 200-89) 16 Claims. 

This invention relates to circuit breakers and 
more particularly to high-speed operating mech 
anisms for power air circuit breakers. 

Large air circuit breakers are required to close 
against fault currents of such magnitude that 
the blowout forces may stop the contacts before 
they reach full closed position or even blow the 
contacts open again if the closing Speed is not 
maintained above a predetermined minimum. 
While such breakers can be closed by a Solenoid 
operated mechanism, however, in Small installa 
tions, using only one breaker, Such as a breaker 
for supplying power to a Small factory or an 
office building, the cost of an electric power Source 
required to close the breaker by means of a 
solenoid mechanism is often not justified. For 
this and other reasons, it is desirable to provide 
manual closing means. However, the power 
needed to manually close a large air breaker at 
the required speed is greater than can be pro 
vided by an attendant. 

It is accordingly an object of the invention to 
provide an operating mechanism for a circuit 
breaker utilizing stored energy means, in which 
energy is stored and releasably held, to effect 
high-speed closing of the breaker. 
Another object of the invention is to pro 

vide an operating means for a circuit breaker 
comprising an energy storing device for clos 
ing the breaker and a trip-free thrust transmit 
ting means for transmitting the energy Stored 
in said device to the circuit breaker. 
Another object of the invention is to provide 

an operating mechanism for a circuit breaker 
embodying an energy storing device comprising 
a power spring which is releasable to close the 
breaker. 
Another object of the invention is to provide 

an operating mechanism for a circuit breaker 
embodying a stored energy device in which 
energy is manually stored and releasably held to 
close the breaker and having means for limiting 
the amount of energy that can be stored in said 
device. 

Anotheir object of the invention is to provide 
an operating mechanism for a circuit breaker 
embodying stored-energy means in Which energy 
may be stored when the breaker is in closed po 
sition and releasably held to close the breaker 
having means for preventing release of Said 
stored energy when the breaker is in the closed 
position. 
Another object of the invention is to provide 

an operating mechanism for an enclosed circuit 
breaker having an enclosing housing provided 
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With an openable door and embodying stored 
energy means in which energy is manually stored 
and releasably held to close the breaker with 
means Operable externally of said enclosing hous 
ing to store energy in said stored-energy means 
and to control the breaker without having to 
Open the door. 
The novel features that are considered chair 

acteristic of the invention are set forth in par 
ticular in the appended claims. The invention 
itself, however, both as to structure and opera 
tion, together with additional objects and ad 
Vantages thereof, will best be understood from 
the following detailed description thereof when 
read in Connection. With the accompanying draw 
ligS. 

in Said drawings: 
Figure 1 is a side elevational view, partly in 

Section, showing a circuit breaker embodying the 
principles of the invention. 

Fig. 2 is a detailed sectional view taken 
through the operating mechanism showing the 
mechanism in the closed circuit position with the 
closing Spring discharged or unloaded. 

Fig. 3 is a sectional view similar to Fig. 2 but 
showing the operating mechanism in the tripped 
Open position just before the mechanism is re 
Set and With the closing spring unloaded. 

Fig. 4 is a Sectional view similar to Figs. 2 and 
3 but showing the mechanism in the automati 
cally reset position with the closing spring loaded 
in readiness to close the breaker. 

Fig. 5 is an enlarged detail view of the latch 
ing mechanism. 

Fig. 6 is an enlarged side elevational view of 
the closing Spring loading mechanism showing a 
portion of the control column. 

Fig. 7 is an enlarged sectional view of the con 
trol head of the control column showing the 
In antial controls. 

Fig. 8 is a fragmentary detail view of a portion 
of the trip means for manually tripping the 
breaker open. 

Fig. 9 is an enlarged front elevational view, 
partly broken away of the spring loading mech 
anism and the control column. 

Fig. 10 is a sectional view through the control 
head taken on line X-X of Fig. 9 and looking 
in the direction of the arrows. 

Fig. 11 is an enlarged sectional view taken 
through the control head on line XI-XI of Fig. 
9 showing the closing spring release lever. 
The invention is illustrated as applied to a cir 

cuit breaker of the type disclosed and claimed 
55 in Patent No. 2,515,994, issued July 18, 1950, to 
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Joseph D. Findley, Jr., Alvin W. Ogg and Fritz E. 
Florschutz, and assigned to the assignee of the 
present invention. 

Referring to Fig. 1 of the drawings, the circuit 
breaker is of the roll-out type and is mounted 
on a carriage comprising a pair of side plates 
(only one being shown) which are rigidly joined 
by cross members 3, 5, 7 and 9 to form a 
rigid framework for supporting the breaker. The 
carriage is provided with wheels 20 to facilitate 
movement of the circuit breaker into and out 
of an enclosing cubicle in order to connect and 
disconnect the breaker in an electrical circuit 
and for purposes of inspection and repair. The 
cubicle is not shown in the drawings but a frag 
ment of the door thereof is indicated by dot and 
dash lines at 22 (Fig. 1). 

she circuit breaker is of the multi-pole type 
(only one pole being shown) and compriseS gen 
erally, a plurality of pairs of Separable contactS 
2 (Fig. 1), a common operating mechanism indi 
cated generally at 23 (Figs. 1, 2, 3 and 4) a latch 
ing and trip mechanism indicated generally at 
25 (Figs. 2, 3, 4 and 5), spring closing means 27 
(Figs. 1, 2, 3 and 4), closing spring loading mecha 
nism indicated generally at 26 (Fig.S. 1, 6 and 9) 
a control, column 28 (FigS. 1, 6, 7 and 9) and a 
control head 36. 
The contact means 2 comprises Stationally con 

tacts 29 and 3 (Fig. 1) mounted respectively cn 
terminal members 33 and 35 which are rigidly 
supported on a back plate 37. The back plate 37 
is rigidly supported by angular brackets 39 (only 
one being shown) rigidly secured to the side 
plates of the carriage. A Switch arm 4 pivot 
ally mounted at 43 on the terminal member 35 
carries a bridging contact member 45 for coop 
erating with the stationary contacts 29 and 3 
to open and close the circuit. The switch arm 4 
also carries a movable arcing contact 4 which 
cooperates with a stationary arcing contact 49 
mounted on the terminal 33 for drawing an arc 
upon opening novement of the Switch arm. 
The Switch arm 4 for each pole of the breaker 

is operatively connected by means of an insulat 
ing operating rod 5 to the operating mechanism 
23. The upper end of the rod 5 is pivotally con 
nected by means of a pivot pin 53 to the Switch 
arm 4 and the lower end of the rod 5 is con 
nected by means of a screw 55 and a lock nut 57 
to an angular cross bar 59 common to all of the 
poles of the breaker. The cross bar 59 is pivotally 
connected by means of pivot pins 52 at its ends to 
an operating lever comprising a pair of Spaced 
levers 6 (Fig. 1) and 63 (Figs. 2, 3 and 4). The 
operating levers 6 and 63 are rigidly connected 
by an integral U-shaped cross member 65 (Figs. 
2, 3 and 4) and are pivotally supported on a shaft 
3. The shaft, 3 is mounted in the Side members 
of a generally U-shaped frame 69 secured to a 
bracket which is secured by means of bolts 73 
to the cross member 7. 
The operating mechanism also includes a clos 

ing lever 75 pivotally amounted on the shaft 67 
and comprising a pair of Spaced levers (only one 
being shown) rigidly connected by an integral 
cross bar 77. The operating lever 63 and the clos 
ing lever 75 are operatively connected by means 
of a, collapsible thrust-transmitting toggle con 
prising toggle links 87 and 89 pivotally connected 
together by means of a knee pivot pin 9. The 
toggle link 8 is pivotally connected by means of 
a pivot pin 93 to the operating lever 63 and the 
toggle link 89 is connected by means of a pivot 
pin i9 to the closing lever 75. The closing lever 
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75 is held in the closed position (Fig. 2) by means 
of a latch 95 pivotally mounted on a pin 97 Sup 
ported in the side members of the frame 69. The 
latch 95 is biased by means of a Spring 99 to 
latching position wherein a shoulder formed by a 
recess in the latch engages a roller Of mounted 
cn the pin 79. 
The toggle 8-89 is normally held in its ex 

tended but slightly underset position by means of 
a latch nember 3 pivoted on the Shaft 67 and 
connected by means of a link 105 to the knee pin 
9 of the toggle. The link 05 has one end pivot 
ally connected by means of a pivot pin 07 to the 
atch member 3 and the other end connected to 
the knee pin 9 of the toggle 87-89. The latch 
member 03 is normally releasably held in latch 
ing position by means of the latching and trip 
ping mechanism 25 which is more clearly shown 
in Fig. 5. 
The latching and tripping mechanism com 

prises a trip lever 99 pivoted on a pivot pin 
mounted in the side members (only one being 
shown) of a generally J-shaped bracket ? 3. The 
bracket f i3 is rigidly Secured to a bracket 5 
(Fig. 1) which, in turn, is rigidly secured to the 
side members of the frame 69. The bracket 5 
is also Secured to the cross member 3 (Fig. 1) by 
means Of Space!'S 7. The trip member 9 car 
ries a latch roller 9 pivoted on a pin 2f carried 
by the trip member which roller is normally 
biased by means of a Spring 23 into engagement 
with a shoulder 25 on the latch member 03 to 
restrain the latter and the toggle 87-89 in the 
closed or thrust, transmitting position. 
The latching arrangement of the roller f9 and 

the shoulder 25 is such that it will not, of itself, 
restrain the latch member 03 against releasing 
movement. For this reason there is provided a 
latch roller 27 mounted on a pin 29 in the oppo 
Site end of the trip lever 09 from the roller 9. 
The latch roller 2 is engaged and releasably 
held in latching position by a latching portion 
3 of a secondary latch 33 which is pivoted on 

a pin 35 in the Side members of the bracket 3 
and biased in a counterclockwise direction to 
latching position by neans of a spring 36. The 
latch 33 is adapted to be operated to unlatching 
position either manually or automatically to ef 
fect release of the operating mechanism and au 
tomatic Opening of the breaker. 
The latch 33 is automatically operated to un 

latching position by means of a tripping electro 
magnet 37 comprising a yoke member 39 (Fig. 
2) Secured to a plate f 4f rigidly mounted on the 
left-hand end of the U-shaped frame 69, an ener 
gizing coil 43 and a movable armature (not 
shown) which is attached to a trip rod 45. 
The closing means 27 coinprises a powerful 

Spring 47 (Figs. 1, 2, 3, 4) compressed between 
the CrOSS member 49 of the U-shaped frame 69 
and a flange 5 of a cylindrical member or weight 
53. The closing spring 47 and the weight 53 

are Supported between the frame 69 and an end 
plate 54 which is secured to the frame 69 by 
means of bolts 55 and spacers 56. The weight 
53 is connected by means of an adjustable link 
57 to a lever 59 pivotally supported on a pivot 

pin 6 mounted in the side Yember of the frame 
69. The link 57 is pivotally connected to the 
member 53 by means of a pivot pin 63 and to 
the lever 59 by a pin 65. The lever 59 is con 
nected to the Spring loading means 26 (Figs. 1, 
6 and 9) by means of a link 67 which is pivotally 
connected to the lever 59 by means of a pin 69. 
The pin 69 also extends through an elongated 
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arcuate slot li in a link T3 pivotally connected 
to the closing lever 75 by the pin 79. The other 
end of the link 5 is pivotally connected by 
means of a pin 5 (Figs. 1, 6 and 9) to a cam 
member rigidly mounted on a shaft 9 for 
rotation theireWith. The shaft 79 is mounted 
for rotation in a frame 8 (FigS. 1, 6 and 9) 
comprising a pair of spaced side members rigidly 
connected by integral cross members 83 and 85 
(Fig. 9) and secured to the plate 41 and to the 
fraine 69 by means of bolts 87. Rigidly fixed 
to the shaft 9 and disposed between the side 
members of the frame 8 is a ratchet Wheel 89 
which is adapted to be rotated in a counterclock 
Wise direction to load the closing spring f47 and 
Ireleasably hold the spring in its loaded or Com 
pressed coi-dition. The ratchet wheel 89 is man 
ually rotated step by step by means of a pawl 
9 pivotally mounted on a pin 93 carried by 
an operating lever 95 and biased by means of 
a spring 9 into engagement with the periphery 
of the ratchet Wheel i89. The operating lever 
95 is mounted on the shaft it 9 (Fig. 6) for rota 

tion relative thereto and is pivotally connected 
at its free end to an operating rod 99 by means 
of a pin. 20. The operating rod 99 extends out 
Wardly through the control column 28 and at its 
outer end is pivotally connected by means of a 
pin 283 (Fig. 7) to a lever 235 which is pivoted 
on a pin 232 supported in the side members of 
a casting 29 Secured to the outer end of the con 
trol column 28. ...' 
The control column 28 comprises a tube 2 f 

having members 23 disposed one on each side 
thereof rigidly secured thereto by Welding or other 
suitable means. The members 213 are disposed 
on the outside of the Side members of the franae 
E8; and are rigidly secured thereto by means of 
a pair of upper bolts 25 and a pair of lower bolts 
2. 
In order to actuate the ever 95 (Fig. 6) and 

the pawl 34 to advance the ratchet wheel 89 
the ever 285 (Fig. 7) is provided with an open 
ing 29 (Fig. 9) for receiving an operating bar 
or handle 22 (FigS. 1 and 7). 
The circuit breaker is shown in Figure 1 in 

the closed position with the closing Spring 47 
in its unloaded condition. In order to load or 
compress the spring 47 the handle 22 is moved 
up and down after the fashion of a pump handle. 
On the downward stroke of the handle 22, the 
lever 25 is rotated counterclockwise drawing the 
operating rod outwardly and moving the lever 
: 95 also counterclockwise. During this move 
ment the pawi 9 i engages a tooth of the ratchet 
wheel 89 and rotates the ratchet wheel One Step 
or the distance of one ratchet tooth. Upward 
movement of the handle 22 reverses the move 
ment of the lever 95 and retracts the pawl 9i 
causing it to drop in back of the next follow 
ing tooth of the ratchet wheel 89. The ratchet 
wheel 89 is prevented from retrograde move 
ment during the retracting movement of the lever 
i85 and pawl 9 by means of a retaining pawl 
223 (Fig. 6) pivoted on a pin 225 and biased by 
a spring 22 into engagement with the teeth of 
the ratchet wheel 89. 

Since both the ratchet wheel 89 and the can 
are rigidly fixed to the shaft 9, the coun 

terclockwise rotation of the ratchet wheel causes 
the cam Ti to rotate in the same direction. 
ihe rotation of the cam 77 draws the link 67 
step by step toward the left or front of the breaker 
and acting through the lever 59 (FigS. 1, 2 and 
3) and link 57 draws the member 53 toward 
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the left from the Fig. 1 position to the position 
shown in Figs. 4 and 6 compressing the closing 
spring 47. As the pin 75 (Fig. 6), which con 
nects the link 67 to the cam 17, passes below 
the horizontal center line of the shaft, is the 
closing spring 47 acts through the Weight 53, 
the link 5, lever 59 and link 6 to advance the 
can until a shoulder 229 (Fig. 6) thereon. 
engages a latch roller 23 which releasably holds 
the mechanism and the closing Spring in condi 
tion for a closing operation. 
The latch roller 23 is mounted on a pin 233 

carried between the free ends of a pair of spaced 
latch levers 235 rigidly secured to a hub 23, which, 
in turn, is rigidly fixed to a shaft 239 pivotally 
mounted in the side members of the frame 8. 
Rigidly secured to the shaft 239 between the 
sides of the frame 81 is an arm 24 (Fig. 6) 
which extends to a point between the side men 
ber 213 to be engaged by a rod 243 extending 
outwardly through the control column 28. The 
lower ends of rod 243 and the operating rod f 99 
extend through openings in a guide member 245 
(Fig. 9) rigidly mounted in the lower end of the 
control column tube 2 i. At their outer ends 
the rods 99 and 243 are guided by openings in 
an integral portion 247 of the casting 209. The 
outer end of the rod 243 is biased by means of 
a spring 249 into engagement with one arm 25 
of a closing Spring release lever 253 (FigS. 9 and 
11). The lever 253 is pivotally supported on a 
pin. 255 mounted in one side of the casting 29 
and in a bracket 25 integral with the casting 
209. Clockwise movement of the lever 253 (Fig. 
11) thrustS the rod 243 downwardly causing the 
lower end thereof to engage the arm 24, and 
actuate the arm, the shaft 239 and the latch 
levers 235 to disengage the latch roller 23 from 
the shoulder 229 thus releasing the closing spring 
to effect closing of the breaker in a mainner here 
in after described. - 
In addition to the tripping magnet 37 (Figs. 

2 and 9) the breaker is manually tripped open 
from outside the cubicle and without opening 
the door 22 (Fig. 1) by operation of a manual 
trip lever 259 (Figs. 7 and 9). The manual trip 
lever 259 is pivoted on a pin 28 supported be 
tween the left-hand side (Fig. 4) of the casting 
209 and a bracket 263 integral with the casting 
209. An arm 265 of the lever 259 extends into 
the hollow casting 209 and is adapted to engage 
the Outer end of a rod 267 guided for sliding 
movement in the portion 24 of the casting 289 
and in the guide members 245 (Fig. 9) in the 
lower end of the control tube 2. Pivoted on a 
Studbolt 259 (Figs. 6 and 8) in the frame 8 is 
a lever 2 having an arm 23 extending down 
Wardly between the side member of the frame 
18; and disposed to be engaged by the lower end 
of the rod 26. The other arm 25 of the lever 
27 has attached to the free end thereof, a rod 
or Wire 27 the other end of which is attached to 
the free end of one arm 279 (Fig. 9) of a bell 
crank lever 28; the other arm 233 of which is dis 
posed beneath the secondary atch member 33 
(See also Figs. 2 and 5) of the latching and 
tripping mechanism. The bell crank 28 is piv 
oted on a pin 285 Supported in a bracket 28 se 
cured by means of bolts 289 to the plate 14, the 
bolts 289 also serving to secure the upper end 
of the yoke 39 to the plate 4 f. 

It Will thus be seen that the secondary latch 
33 is operated to unlatching position to effect 

opening of the circuit breaker either by energiza 
tion of the tripping electromagnet (37 or man 
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ually by operation of the lever 259 (Figs. 7 and 9). 
Clockwise movement of the lever 259 (Fig. 7) 
thrusts the rod 267 downwardly causing the low 
er end thereof to engage the lever 27f (Fig. 8) 
and move the lever in a clockwise direction (Fig. 
8) or counterclockwise as shown in Fig. 9. This 
movement of the lever 27 through the rod 277 
moves the bell crank. 28 clockwise causing the 
arm. 283 thereof to engage and move the Second 
arylatch 33 to unlatching position. 

Referring to Fig. 2 of the dra Wings, the Op 
erating mechanism 23 is shown in the closed 
and latched position. In the closed position, 
the operating lever 6-53 (Figs. 1 and 2) is 
biased in a clockwise or opening direction by 
means of a coiled spring 29 (Fig. 1) disposed in 
a cylinder 293 rigidly mounted on the frame 69. 
A piston. 295 disposed for reciprocal movement 
in the cylinder 293 is connected oy means of a 
link 297 to the arm 6 of the operating lever and 
the Spring 29 is compressed between the piston 
295 and a closure plate 299 suitably secured to the 
upper end of the cylinder 293. The cylinder 293 
and piston 295 also serve as a dash pot to absorb 
the final opening movement of the breaker and 
operating mechanism. The spring 29 acting 
through the piston 295 and the link 297 biases 
the operating lever 6-63 in a clockwise or 
breaker opening direction. The biasing force 
of the spring 29? is transmitted by means of the 
toggle 87-89 to the closing lever 75 which is nor 
mally restrained in the position shown in Fig. 2 
by the latch 95. The force of the spring 29, 
therefore, tends to force the toggle 87-89 to col 
lapse toward the right (Fig. 2) which is prevent 
ed by the link 05 and the latching mechanism. 
A component of the force tending to collapse the 
toggle 87-89 is applied through the link 05 to 
the latch mennber 03 tending to rotate the latter 
in a counterclockwise direction, the latch member 
03 being restrained by the slip-off latch 9 
25, and this latch, in turn, is restrained by 

the latch 27-3 (Fig. 5). 
When the secondary latch 33 is operated, 

either by energization of the tripping magnet 
37 or by manipulation of the manual ever 259 
(Figs. 7 and 9) and rod 267, the latching portion 
3 thereof is moved in a clockwise direction out 
from under the roller 27 (Fig. 5). When this 
occurs the force tending to collapse the toggle 
87-89, a component of which is applied to the 
latch member i03, forces the roller latch 9 
out of the path of the shoulder 125 whereupon 
the latch member 03 is free to rotate in tripping 
direction and no longer maintains the toggle 
87-89 in its extended underset position. Upon 
release of the latch member i03 the toggle 87-89 
immediately collapses under the influence of the 
spring 29 which immediately rotates the operat 
ing lever 6-63 to the position in which it ap 
pears in Fig. 3 to effect opening of the circuit, 
breaker ContactS. 

If the closing Spring 41 has been previous 
ly loaded or compressed moving the pin 69 to 
a polint adjacent the left-hand end of the slot 
lf in the link f3, the toggle 87-89 will be im 
mediately reset to the position shown in Fig. 4. 
However, if the closing Spring 47 is in its dis 
charged condition as shown in Fig. 3, the pin 
f69 remains in the right-hand end of the slot 

and the operating mechanism will be held in 
this position until the Spring 47 is compressed. 

ASSunning that the closing spring has been com 
pressed, upon collapse of the toggle 87-89, a 
pin 30 on the toggle link 89 engages the latch 
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95 and moves it to unlatching position thus free 
ing. the closing lever 75 whereupon a spring 303 
tensioned between the plate 4 and the lever 
75 moves the latter clockwise from the Figure 
3 position to the position shown in Fig. 4. This 
movement of the lever 75 straightens the toggle 
87-89 and through the link 05 rotates the latch 
member 03 clockwise to a position wherein the 
latch roller 9 is re-engaged with the shoulder 
25. The operating mechanism is now in the 

reset and relatched position shown in Fig. 4 and 
in condition for a closing operation. The reset 
position of the closing lever 75 is adjustably de 
termined by an adjustable stop 305 (Figs. 2, 3 
and 4) against which a shoulder on the lever 
T5 rests in the reset position of the parts. 
With the closing spring 47 in the discharged 

position as shown in Fig. 3, the right-hand end 
of the slot 7 in the hub 73 is biased by the 
spring 303 against the pin 89 connecting the 
lever 59 to the link 67. his prevents imme 
diate resetting of the operating mechanism, how 
ever, upon operation of the spring charging 
inlechanism: 26 (Figs. and 6) in the previously 
deScribed nihanner, the link 6 is drawn toward 
the left to the position shown in Fig. 4 in order 
to compress the Spring 47. During this move 
ment of the link 6, the spring 303 rotates the 
closing lever in ciockwise or resetting direction 
maintaining the end of the slot against the 
pin 69 until the movement of the lever 75 is 
arrested by the shoulder thereon striking the stop 
35. The operating mechanism is now in the 
reSet and relatched position and the closing 
Spring in its loaded or charged condition. 

In order to close the breaker following an 
Opening aind resetting operation, the attendant 
operates the lever 253 (Figs. 9 and 11) in a clock 
Wise direction which thrusts the rod 243 down 
Wardly causing the lower end thereof to engage 
the airn 24 (Fig. 6) and rock this arm, the shaft 
239 and the latch levers 235 clockwise to with 
draw the latch roller 23 from in front of the 
shoulder 229 on the cam TT, thus releasing the 
can and the closing Spring. The cam li is now 
free to rotate and, since the point of connection 
75 of the link 67 to the cam is below the center 

line of the shaft T9, the closing spring 47 now 
quickly expands rotating the can fi counter 
clockwise as indicated by the arrow (Fig. 6). 
Referring to Fig. 4, as the spring 47 expands, 
it thrusts the member 53 toward the right and 
through the link 57 rotates the lever 59 in a 
clockwise direction at high speed. This move 
ment of the lever 59 is transmitted through the 
pin f69 and link 3 to the closing lever 75 mov 
ing this lever counterclockwise. Since the toggle 
87-89 is now latched in its thrust transmitting 
position, the counterclockwise movement of the 
closing lever 75 is transmitted therethrough to 
the lever 6 -63 which, in turn, transmits this 
movement through the rod 5 to the switch arm 
4f to close the breaker contacts. 
Indicating means is provided in the control 

head 30 (Fig. 9) to indicate the “open' or “closed' 
position of the circuit breaker. The indicating 
means comprises an indicator 367 (Figs. 9, 10 and 
11) pivoted on a pin 309 supported in the sides 
of the casting 209. The indicator 3 OT is biased 
by means of a spring 3 i? coiled about the pin 309 
to position a legend "closed' in alignment with 
a Sight Opening 33 in the face of the control 
head. The indicator 307 is connected by means 
of a wire or Small rod 315 to a lever 317 (Figs. 1 
and 6) pivoted on a pin 39 supported in the 
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frame 8. When the breaker is tripped Open 
and the lever 6 (Eigs. 1 and 6) noves to the 
open position, a projection 32 of the lever 6 
engages the ever 3 if and noves it counterclock 
Wise as Sh:W in Fig. 6. 
ever 3 puis downward on the rod 35 and 
operates the indicator $67 to position an “open’ 
legend in aiiginninent with the sight opening 3 E3 
(Fig. 9). 
When tie breakei is actuated to the closed 

position, the lever 6 is moved counterclockWise 
freeing the lever 3, whereupon the Spring 3 
actuates the indicator 3 counterclockwise, (iig. 
11) to again position the "closed' legend in align 
ment with the sight opening 33 (Fig. 9). 

Indicating means is also provided for indicat 
ing the condition of the closing Spring. This 
means comprises an indicator 323 (Figs. 7, 9 a.ind 
10) pivoted on the pin 3 S and biased by Ileans 
of a spring 325 to a position to present a legend: 
“ioaded' in alignment with a sight opening 32 
in the face of the control head 3 (Fig. 9). The 
indicator 323 is connected by means of a rod or 
Wire 329 to the arm 23 (Fig. 6) Which operates 
the latch lever 235. When the closing Spring 4 
is in a charged or loaded condition, the latch 
roller 23i (Fig. 6) occupies a position in the 
path of the shoulder 229 on the can : in which 
position the spring 325 maintains the indicatOI 
in the position wherein the legend "loaded' is 
displayed through the sight opening 32. When 
the lever 259 (Figs. and 9) is operated to dis 
engage the latch roller 23i (Fig. 6) from the can 

7 the arm if pulls down in the rod 329 
actuating the indicator 323 to present a legend iii 
“unloaded’ through the sight opening 333. AS 
long as the closing Spring 47 is in the discharged 
or unloaded condition, the shouldei 229 is out 
of alignment, with the latch roller 23, which is 
then in engagement with the periphery of the 
can thus holding the indicator 323 in posi 
tion to indicate the unloaded condition of the 
spring. When the Spring charging mechanism 2 
is operated to compress or load the Spring ié, 
the roler will again drop into position in the 
path of the shoulder 29 permitting the Spring 325 
(Fig. 10) to move the indicator 323 to the posi 
tion in which it indicates that the Spring is 
loaded. 
The spring loading means 2 is so constructed ; 

that the Spring is cannot be overloaded and 
also cannot be discharged until it is fully loaded. 
When the pir 3 (Sig. 6) which connects the 
link 6. to the can noves over center below 
the center line of the shaft 9, the closing Spring it 
A is effective to Slightly advance the can to 

bring the shoulder 229 into latching engagement 
with the Oiler 23 . This in ovement of the can 

7 is sufficient to advance the last tooth of the 
ratchet, wheel 83 beyond the reach of the paWl 
91 in its fully advanced position consequently 
any operations of the handle 22 after the parts 
are in the positions shown in Fig. 6 are idle and 
without effect to engage or advance the ratchet 
wheel 89. This limits the compression or load 
iing of the Spring is to a predetermined con 
pression. The oscillatory movement of the lever 
(95 (Fig. 6) is limited by stop studs 9ts and 96 
on the frame 3:. 
When the closing spring 47 is discharged 

or in a partially loaded condition, the latch 
roller 231 (Fig. 6) rides on the periphery of 
the can TT, and does not drop into the receSS 
formed by the shoulder 229 until the spring 4 
is fully loaded, hence, the Spring ... cannot be 

This movement of the , 
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Guit, effect of a fault, current, 

O 
tripped or discharged from a paitially loaded 
COndition. 
AS previously set forth, the closing Spring may 

be coin pressed or loaded either While the breaker 
is in the closed position or after it, has been 
tripped Open. Release of the powerful closing 
Spring when the breaker is in the closed position 
and the Spring has no Work to do Would result 
in unnecessary slanning and possibie darnage 
to the parts. To avoid this, means is provided 
to prevent release of the closing spring in the 
closed position of the breaker. Referring to 
Fig. 11 of the drawings, the indicator 30, which 
indicates the “open' and “closed’ positions of 
the breaker, is shown in the 'closed' position. 
Ea this position, the indicator lies in the path 
of travel of an airn 3 Of the ever 253 Which 
is manually actuated to effect release of the clos 
ing spring thus effectually blocking releasing 

Oveirnent of the lever 23. When the breaker 
is tiripped open the indicator 37 is moved clock 
Wise out of the path of the ar. 33 after which 
the lever 253 may be Operated at Will to release 
the closing Opening and effect closing of the 
breaker. 
The closing Spring 4 in ust be capable of 

storing Sufficient energy to effect high-Speed 
closing of the circuit breaker against the blow 

Since most of the 
closing operations are against normal rated 
currents, means is provided to absorb the excess 
energy of the closing Spring On Oral clos 
iing operations. The energy absoring SileanS in 
cludes an abutment 333 (FigS. 2, 3 and 4) dis 
posad in a counterbore 335 in the neinber 53. 
The abutment 333 is provided with an integral 
Stein 33 which extends through a guide opening 
in the end plate 55 and has a stop nut 339 
threaded thereon to limit the in Ward novenent 
of the abutment. Disposed between the abut 
ent 333 and the end plate it is a Series of 

inner and Outer Spring friction ringS 3 and 
3éS. The contacting surfaces of the rings 34 
343 are angular With respect to each other so 
that When the member 3 Strikes the abutment, 
353 near the end of a closing Operation the fric 
tion generated by the Spring rings 342-363 
sliding over each other dissipates the excess 
elergy of the closing Spring and prevents 
excessive Slanning of the parts. 

in certain testing procedures it is desirable to 
In Ove the breaker to a test position nea, the 
door 22 (Fig. 1) With the door in the closed posi 
tion. By removing the lower bolts 27 (Figs. 1, 
6 and 9) the control column 28 nay be pivoted 
about the upper bolts 25 to the vertical posi 
tion indicated by dot, and dash lines at 28d. 
(Fig. 1) Without disconnecting any of the con 
trol connections extending through the cognitirol 
column. With the lower bolts 2 removed, the 
control column 28 may also be lowered about the 
bolts 2 5 as a pivot to the horizontal position 
indicated by the dot and dash lines at 83t also 
Without disconnecting any of the controls. In 
Order to effect this pivotal novernent of the co 
trol column the ratchet wheel operating rod or 
bar 99 is made in two parts that are pivotally 
connected by means of a pin 345 (Fig. 9) nor 
rally in axial alignment, with the bolts 25. 
When the control column 28 is SWUing about the 
bolts 25 either to the Vertical or horizonta 
positions, the operating rod 93 pivots about the 
pi. 345. During Such novelinent of the control 
column the control wires 3.5 and 323 flex to 
perinit the movement of the control colui in and 
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the lower ends of the control rods 243 and 267 
SWiig in a radius to clear their respective evers 
2 and 2: . With the control column in its 
Vertical position, the circuit breaker inay be 
'Olled out to a position just inside the door and 
the door closed for test purposes. 

HaWing described the invention in accordance 
With the patent Statutes, it is to be understood 
that various changes and modifications may be 
rade in the structural details thereof without 
departing from Some of the essential features of 
the invention. 
We claim as Our invention: 
i. A controlling and operating mechanis) for 

an enclosed circuit breaker, an enclosing hous 
ing foi said circuit breaker having an Openable 
door thei'eil, Operating mechanism releasable 
to effect opening of said circuit breaker, closing 
neans for Said circuit breaker comprising a 

stored energy device, energy storing mechanism 
Operable to store energy in said stored energy 
device, holding means releasably holding said 
Stored energy in Said Stored energy device, con 
tio means Supported on said breaker terminating 
adjacent to Said housing and accessible from 
OutSide Said housing, means on Said control 
means for janually Operating Said energy Stor 
ing mechanism to Store energy in Said stored 
energy device, means On Said control means op 
erable to release Said Operating mechanisra to 
effect opening of Said breaker free of Said closing 
means, and ineans. On Said control means man 
Ulally Operable to Irelease said stored energy de 
Vice to effect closing of Said breaker, said energy 
Storing nechanism, Said Operating Inechanism 
Telease means, and said stored energy release 
reans all being operable from OutSide Said hous 
ing while Said openable door remains closed. 

2. A controlling and operating mechanism for 
an enclosed circuit, breaker, an enclosing hous 
ing for said circuit breaker having an open 
able door therein, operating mechanism releas 
able to effect opening of said circuit breaker, 
closing means for said circuit breaker compris 
ing a compression Spring, means operable to 
compress Said spring, holding means releasably 
holding Said Spring in compressed condition, con 
to means supported on said breaker extending 
outwardly therefrom and terminating adjacent 
to said housing, means on said control means for 
Yanually operating said Spring compressing 
neans, neans on said control means Operable 
to release said operating mechanism to effect 
opening of said breaker free Of Said closing 
means, and neans on Said control neaS manu 
ally operable to release Said Spring to effect cloS 
ing of Said breaker, Said Spring CompreSSing 
means, said operating mechanism release means, 
and Said Spring release means all being Operable 
from outside of Said housing While Said openable 
door remains closed. 

3. A controlling and operating mechanism for 
an enclosed circuit breaker, an enclosing hous 
ing for said circuit breaker having an openable 
door therein, operating mechanism releasable to 
effect opening of Said circuit breaker, electro 
responsive means Operable to release said Oper 
atting mechanism to effect automatic Opening of 
said breaker, closing means for Said circuit 
breaker comprising a stored energy device, en 
ergy storing mechanism operable to store energy 
in Said stored energy device, holding means re 
leasably holding said stored energy in Said stored 
energy device, control means Supported on Said 
breaker terminating adjacent to Said housing and 
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accessible from outside said housing, means on 
Said control means for manually operating said 
energy Storing mechanism to store energy in said 
Stored energy device, manually operable means 
On Said control means operable to release said 
Operating mechanism to effect opening of said 
breaker free of Said closing means, and means on 
Said control means manually operable to release 
said stored energy device to effect closing of said 
breaker, said energy Storing mechanism, said 
Operating mechanism release means, and said 
Stored energy release means all being operable 
from outside said housing while said openable 
dOO remains closed. 

4. A Controlling and operating mechanism for 
an enclosed circuit breaker, an enclosing housing 
for Said circuit breaker having an openable door 
therein, Operating mechanism releasable to effect 
Opening of Said circuit breaker, closing means for 
Said circuit breaker comprising a stored energy 
device, energy Storing mechanism operable to 
Store energy in Said stored energy device, holding 
means releasably holding said stored energy in 
Said stored energy device, control means Sup 
ported on Said breaker terminating adjacent to 
Said housing and accessible from outside said 
housing, means On said control means for manu 
ally Operating Said energy storing mechanism to 
Store energy in Said Stored energy device, means 
On Said control means operable to release said 
Operating mechanism to effect opening of said 
breaker, and means on said control means 
manually operable to release said stored energy 
device to effect closing of said breaker, electro 
responsive means Operable to release said operat 
ing mechanism to effect opening of said breaker 
trip free of Said closing means, said energy 
St.Cring mechanism, said operating mechanism 
release means, and said stored energy release 
means all being Operable from outside said hous 
ing While Said openable door remains closed. 

5. A controlling and Operating mechanism for 
an enclosed circuit breaker, an enclosing housing 
for Said circuit breaker having an openable door 
therein, operating mechanism releasable to effect 
Opening of Said circuit breaker, electroresponsive 
trip means responsive to overload currents to 
release said Operating mechanism and opening of 
Said breaker, closing means for said circuit 
breaker comprising a compression spring, means 
Operable to compress said Spring, holding means 
releaSably holding said spring in compressed 
condition, control means supported on said 
breaker eXtending outwardly therefrom and ter 
minating adjacent to said housing, means on said 
control means for manually operating said spring 
CompreSSing means, means on said control means 
Operable to release Said operating mechanism to 
effect Opening of Said breaker, and means on said 
Control means manually operable to release said 
Spring to effect closing of said breaker, said 
Spring compressing means, said operating mecha 
nism release means, and said spring release 
IneanS all being Operable from outside of said 
housing while said openable door remains closed, 
Said Operating mechanism being releasable to 
effect Opening of said breaker free of said closing 
Spring. 

6. In a circuit breaker comprising relatively 
movable contacts biased open, operating means 
for Said contacts comprising an operating lever 
Operable to effect opening of said contacts, a 
Closing lever for Operating said operating lever to 
close Said contacts, thrust transmitting means 
connecting said levers, releasable means nor 
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mally restraining said thrust transmitting means 
in thrust transmitting position, said operating 
lever, said closing lever and said releasable 
means being pivoted about a common axis, trip 
means for releasing said releasable means to 
effect opening of said contacts free of said clos 
ing lever, closing means comprising a Spring, 
means operable to compress said spring, a linkage 
connecting said Spring compressing neans to 
said Spring, connecting means connecting said 
linkage to said closing ever, atch means inor 
mally restraining said spring in compression and 
operable to release said Spring, said Spring when 
released acting through said linkage and said 
connecting means to actuate said closing lever 
to close said contacts, and manual means Oper 
able to release said latch means. 

7. In a circuit breaker comprising relatively 
raovable contacts biased open, operating means 
for said contacts comprising an operating lever 
Operable to effect opening of said contacts, a COS 
ing lever for operating said operating lever to 
close said contacts, thrust transmitting means 
connecting said levers, releasable means normally 
restraining Said thrust transmitting neans in 
thrust transmitting position, said operating ever, 
said closing lever and said releasable means being 
pivoted about a common axis, trip means for re 
leasing said releasable means to effect opening 
of Said contacts free of Said closing lever, closing 
means comprising a spring disposed on one side 
of said operating mechanism, means disposed on 
the opposite side of said operating mechanisin 
from said Spring and operable to coin press Said 
Spring, a linkage connecting said Spring compleSS 
ing means to said spring, connecting means coin 
necting said linkage to said closing lever, latch 
means normally restraining Said Spring in Coil 
pression and operable to release Said spring, Said 
Spring when released acting through said link 
age and said connecting means to actuate Said 
closing lever to close said contacts, and manual 
means operable to release. Said latch means, 

8. In a circuit breaker comprisiing relatively 
nowable contacts biased open, operating lineans : 
for said contacts comprising an operating lever 
operable to effect opening of said contacts, a cloS 
ing lever for operating said operating lever to 
close said contacts, thrust tranSinitting aeans 
connecting said levers, releasable means normally, 
restraining said thrust, trainsmitting means in 
thrust transmitting position, said operating lever, 
said closing ever and said releasable ineans being 
pivoted about a common axis, trip means for re 
leasing said releasable means to permit Collapse 
of said thrust transmitting means and effect 
opening of said contacts free of said closing lever, 
closing means comprising a Spring, means Op 
erable to compress said Spring, a linkage connect 
ing said spring compressing means to said Spring, 
connecting means connecting Said linkage to Said 
closing lever, latch means normally restraining 
said spring in compression and operable to release 
said Spring, said spring when released acting 
through said linkage and said connecting meanS 
to actuate said closing lever to close Said COn 
tacts, and manual means operable to release Said 
latch means, said connecting means being piv 
otally connected to said closing lever and having 
a pin and slot connection with said linkage to 
permit, compression of Said spring whiie Said 
breaker is in the closed position. 

9. In a circuit breaker comprising relatively 
Inovable contact means and releasable Operating 
mechanism for said contact means including, an 
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4. 
enclosing housing for said circuit breaker having 
an Openable door therein, closing means for said 
circuit breaker comprising a stored energy device, 
energy Storing mechanism mounted on said cir 
cuit breaker and operable to store energy in said 
stored energy device, holding means releasably 
holding said stored energy in said stored energy 
device, control means comprising a control tube 
having One end mounted on said operating energy 
Storing mechanism, a control head mounted on 
the other end of said control tube adjacent said 
Open able door and accessible from outside said 
door, actuating means in said control head op 
erable to actuate said energy storing mechanism, 
a first tirip neaths in said control head operable 
to CauSe an Opening operation of said operating 
Jechanisri free of said closing means, and a 
Second trip ineans in Said control head operable 
to release said stored energy device to effect a 
closing Operation of said operating mechanism, 
Said actuating means, Said first trip means and 
Said Second trip leans all being operable from 
OutSide of Said housing while said openable door 
remains closed. 

10. In an enclosed circuit breaker comprising 
relatively novable contact means and releasable 
Operating mechanism therefor, an enclosing 
housing for Said circuit breaker having an open. 
able door thereon, closing means comprising a 
Spring for Operating Said operating mechanism 
to close Said breaker, means operable to compress 
Said Spiring, holding means releasably holding said 
Spring in Coimpressed condition, control means 
Supported OE said breaker extending outwardly 
therefroii) and terminating adjacent to said open 
able door, means on Said control means for man 
ually Caerating said Spring compressing means, 
ileans On Said control means manually operable 
to release Said Spring to close said breaker, and 
neanS Op3rable a CCOrding to the position of said 
Operating Yechanism to prevent release of said 
Spiring when Said Operating mechanism is in the 
closed position. 

11. in an enclosed circuit breaker comprising 
a releasable Operating mechanism for said break 
€i, an enclosing housing for said circuit breaker 
having an Openable door thereon, trip mecha 
iaism Operable to release said operating mecha 
inism to effect Opening operation of said operating 
mechanism, Spring means for actuating said 
-Operating nechanis.In to close said breaker, a 
Spring chai'ging means operable to store energy 
in Said Spring, Ileans releasably holding said 
Spring means in charged condition, a linkage 
connecting said Spring means to said spring 
charging device and to said operating mecha 
nism, a control device for said circuit breaker 
accessible from outside said openable door while 
Said door remains closed, actuating means in said 
Control device for actuating said spring charging 
leans, a first indicating means on said control 

device Operated by said spring charging means to 
indicate the condition of said spring, means on 
Said control device for actuating said trip mech 
anism to effect opening of said circuit breaker, 
lineans On Said control device operable to actuate 
Said Spring holding means to release said Spring 
and effect closing of said breaker, a second in 
dicating means on said control device Operated 
by Said operating mechanism to indicate the con 
dition of Said circuit breaker, and said second in 
dicating means preventing release of said Spring 
means in the closed position of said circuit 
breaker. 

12. A circuit breaker comprising a frame, Ope 
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ating mechanism for said breaker, a trip device 
operable to effect opening of said breaker, Spring 
closing means for said breaker, a Spring charging 
device operable to store energy in said Spring, 
means releasably holding said Spring in charged 
condition and operable to release Said Spring to 
effect closing of said breaker, a control device 
mounted on said frame and extending outwardly 
therefrom, control means on said control device 
for actuating said trip device, said Spring charg 
ing means and said Spring holding means, Con 
nections for said control means extending 
through said control device connecting said COn 
trol means to the elements actuated thereby, and 
means pivotally mounting Said control device On 
said frame to permit movement of Said Control 
device to a plurality of positions without discon 
necting any of said connections. 

13. A circuit breaker comprising operating 
mechanism operable to effect Opening and clos 
ing of Said breaker, an enclosing housing for Said 
breaker having an openable door, spring means 
for actuating Said Operating mechanism to close 
the breaker, Spring charging means operable to 
store energy in Said Spring, means releasably 
holding said Spring in charged condition, a link 
age connecting Said Spring to said Spring charg 
ing means and to Said operating mechanism, a 
control device comprising a tube mounted on Said 
breaker having a normal operating position ex 
tending OutWardly therefrom and movable to a 
plurality of other positions, a control element 
mounted on Said control tube adjacent to said 
openable door when said control device is in said 
normal position, and a lever mounted in said 
control element operable from outside of said 
door to actuate Said Spring charging means while 
Said door remains closed. 

14. A circuit breaker comprising operating 
mechanism operable to effect opening and clos 
ing of Said breaker, an enclosing housing for said 
breaker having an openable door, spring means 
for actuating said operating mechanism to close 
the breaker, Spring charging means operable to 
Store energy in Said Spring, means releasably 
holding Said Spring in charged condition, a link 
age connecting Said Spring to said spring charg 
ing means and to Said operating mechanism, a 
Control device Cornprising a tube mounted on said 
breaker and having a normal operating position 
extending outwardly therefrom, a control ele 
ment Inounted On Said tube adjacent to said 
Openable door, and a lever mounted in said con 
trol element operable from outside said door to 
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actuate said spring charging means while said 
door remains closed, and means pivotally mount 
ing Said control device for movement to a position 
other than Said normal position. 

15. In a circuit breaker comprising relatively 
movable contact means and releasable operating 
mechanism for Said contact means including 
closing means for said circuit breaker comprising 
a Stored energy device, energy storing mechanism 
mounted On Said circuit breaker and operable to 
Store energy in said stored energy device, hold 
ing means releasably holding said stored energy 
in Said Stored energy device, control means com 
prising a control tube having one end mounted 
on Said Operating mechanism, a control head 
mounted on the other end of said control tube, 
actuating means in said control head operable 
to actuate said energy storing mechanism, a first 
trip means in Said control head operabie to cause 
an opening operation of said operating mecha 
nism and opening of said contacts free of said 
closing means, and a second trip means in said 
control head operable to release said stored 
energy device to effect a closing operation of said 
Operating mechanism. 

16. In a circuit breaker comprising relatively 
movable contact means and releasable operating 
mechanism for said contact means including 
closing means for Said circuit breaker comprising 
a stored energy device, energy storing mecha 
nism mounted on said circuit breaker and oper 
able to Store energy in said stored energy device, 
control means including a control head mounted 
On Said Operating mechanism, actuating means 
in Said control head operable to actuate said 
energy Storing mechanism, a first trip means in 
Said Control head operable to cause an opening 
Operation of Said operating mechanism and open 
ing of Said contacts free of said closing means, a 
Second trip means in said control head operable 
to release Said stored energy device to effect a 
closing operation of Said operating mechanism, 
and Said control head being movable relative to 
Said circuit breaker. 

HARRY J. LINGAL. 
JOSEPH. D. FINDLEY, Jr. 
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