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1. 
The invention relates to circuit breakers and, 

more particularly, to the type of circuit breaker 
used for controlling and protecting alternating 
current network distribution circuits. 
In order to provide for tripping over a wide 

voltage range of circuit breakers used as net 
work protectors, sensitive trip means having very 
light trip loads are utilized to trip the circuit 
breaker. When closing Such circuit breakers by 
means of an alternating-current solenoid, trouble 
has been experienced due to the shock produced 
by the speed and sudden force with which the 
alternating-current Solenoid operates its arma 
ture causing the light-load latch mechanism to 
move to unlatching position thereby effecting 
false opening of the breaker. 

It is an object of this invention to provide an 
improved circuit breaker having a solenoid clos 
ing mechanism and a light-load trip means with 
means for preventing operation of the trip mech 
anism in response to shock produced by the clos 
ing mechanism. 
Another object of the invention is to provide 

an improved circuit breaker having a light-load 
trip means and a solenoid closing means with 
means set in motion by the closing mechanism 
and operable when set in motion to prevent trip 
ping Operation of the trip means in response to 
shocks produced by the closing means. 

Ainother object of the invention is to provide 
an improved circuit breaker having a light-load 
latch means and a Solenoid operated closing 
means with means comprising means set in mo 
ticn by the closing means and Operable when set 
in motion to prevent tripping movement of the 
latch raeans for a predetermined time interval 
in response to sudden shocks produced by the 
closing means. 
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 be best understood from 
the following detailed description of an embodi 
inent thereof when read in conjunction with the 
accompanying drawings, in which: 

Figure 1 is a front elevational view of a three 
pole circuit breaker embodying the principles of 
the invention. 

Fig. 2 is a vertical sectional view taken sub 
stantially along line II-II of Fig. 1. 

Fig. 3 is a single line diagram showing the 
inechanism in the tripped position, just before 
the main toggle has collapsed and the mechanism 
has been reset. 

Referring to the drawings, the circuit breaker 
is of the three-pole type and comprises, generally, 
a base of molded insulating material, sta 
tionary contact means 3 and movable contact 
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means 5 for each pole, a common operating 
mechanism indicated generally at 7, a trip de 
vice 9 and a Solenoid closing means 2. 
The Stationary contact. 3 for each pole is se 

Cured to a conductor 23 which, in turn, is rigidly 
Secured to the base by suitable means (not 
ShoWn). The conductor 23 extends upwardly 
from tile contact 3 and is secured at its upper 
end to the inner end of a bolt 25 Which extends 
through the base to form a terminal connector 
for Connecting the breaker in an electrical cir 
guit. The novable contact 5 for each pole is 
Secured to a contact member 27 which is loosely 
mounted. On a channel-shaped switch arm 29 piv 
Otally Inounted on a pivot pin 3. The pivot pin 
3i is mounted in the two side members 33 of a 
U-shaped main frame 35 which is mounted on 
and projects. Outwardly from the central portion 
of the base f . Cross members 37 and 39 inte 
grally connecting the side members 33 ad a cent 
the base. aire. Secured to the base by means 
of SCreWS 6 and 43. The contact member 27 is 
Connected to a flexible shunt conductor 45 hav 
iing its lower end Secured to the base and to 
the upper end of a conductor 47 by means of the 
Screw 43. The lower end of the conductor 47 is 
Secured to the inner end (not shown) by a bolt 
49 Secured to the base and extending for 
Wardly therefrom to form a terminal connector. 
The contact member 27 is mounted on the 

channel-shaped Switch arm 29 by means of a 
bolt 5 threadedly engaging an opening in the 
SWitch aim and locked in place by means of a 
lock nut 53. The bolt 5 is provided with a head 
(not shown) which is engaged in a flanged re 
cess (also not shown) in the contact member to 
loosely Support the contact member. A spring 
55 seated in a Spring seat 57 and compressed be 
tween the Spring seat and the contact member 
provides contact pressure when the contacts are 
closed. 

it Will be understood that there is a station 
ary Contact 3, movable contact 5, contact, mem. 
ber 2 and channel-shaped switch arm 29 pro 
vided for each of the three poles of the breaker. 
Only the Switch arm 29 for the center pole is 
mounted on the pivot pin 3 but all of the switch 
arms are connected together for unitary move 
ment to Simultaneously move all of the switch 
airns to Open and closed positions. The means 
for connecting the Switch members comprises a 
metal tie bar 59 which extends across all of the 
Switch members adjacent the pivot pin 3. A 
Sheath. 6; of insulating material surrounds the 
tie bar 59 to insulate the several switch arms from 
each other. The tie bar is secured to each of 
the SWitch arms by means of metal ciamps S3 
which Surround the insulating sheath 6 and are 
clamped to the switch arms. . 
The operating mechanism. It comprises a main 
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toggle consisting of toggle links 65 and 67 and 
a lever 69 pivotally mounted On a fixed pivot pin 

Supported in the side members 33 of the main 
The toggle link 65 comprises a pair of 

spaced parallel links joined by an integral CrOSS 
member 73. The two legs of the toggle link 
S5 straddle the Switch arm 29 for the center pole 
of the breaker and are pivotally connected to the 
sides of the switch arm by means of a pivot pin. 
75 the ends of which extend laterally beyond the 
frame members 33 to limit the opening move 
ment of the switch arm 29 by engagement with 
the frame members. One end of the toggle link 
67 is pivotally connected by means of a pin 77 
to the inner end of the lever 69 and the toggle 
links 65 and 67 are pivotally connected together 
by means of a knee pivot pin 79. 
The outer end of the lever 69 is pivotally con 

nected by means of a pin 8 to a tripping toggle 
comprising toggle links 83 and 85. The lower end 
of the toggle link 85 is pivoted on a fixed pivot 
comprising a pin 87 Supported in the side men 
ber 33 of the main frame 35. The toggle links 
83 and 85 are pivotally connected together by 
means of a knee pivot pin 89. 

Reference to Fig. 1 discloses that the toggle 
link 85 comprises Spaced links connected at their 
upper ends by an integral cross member 9, also 
that the toggle link 83 comprises Spaced linkS 
joined at their upper ends by means of a pin 93 
upon which is mounted a latch roller 95 which 
is engaged by a latch member 97 pivoted. On a 
fixed pivot pin 99 Supported in the main frame. 

Referring to Fig. 2, it will be seen that the 
main toggle 65-67 is overcenter above a line 
drawn through the center of the pins 75, 7, the 
OVercenter position of the toggle being limited 
by a projection OO of the link 6 engaging the 
croSS member 3 of the link 65. Thus the Switch 
arm. 29, which is biased in a clockwise direction 
by means of Springs of tensioned between the 
SWitch arm and a rod 02 Supported in the main 
frame, and the main contact springs 55, acts 
through the toggle 65-67 to bias the lever 69 
also in a clockwise direction about its pivot , 
Such clockwise movement of the lever 69 is no 
mally prevented by the tripping toggle 83-85. 
The tripping toggle is slightly underset to the 
left of a line drawn through the centers of pins 
8, 8. The force of the springs 0 and 55 is 
applied through the main toggle 65-67 and the 
lever 69 to the tripping toggle in a downward di 
rection urging collapse of the tripping toggle 
83-85. In order that the tripping toggle may 
collapse, it is necessary that the link 85 rotate 
counterclockwise about the fixed pivot 87 and 
the link 83 rotate clockwise about the pivot 8 
on the lever 69. Since the tripping toggle 83-85 
is underset to the left of the line 8 - 87, the 
clockwise bias of the lever 69 by the springs C 
biases the link 85 of the tripping toggle in a 
Counterclockwise direction about its pivot 87 and 
biases the link 83 of the tripping toggle in a 
clockwise direction about the pivot pin 8 on 
the lever 69. Collapse of the tripping toggle 
83-85 is normally prevented by engagement of 
the latch 9 with the latch roller 95. 
Upon Operation of the trip device 9 in re 

Sponse to predetermined abnormal conditions in 
the circuit of any one of the three poles, the 
latch member 97 is operated to unlatching po 
sition, whereupon the springs O and 55 act 
through the Switch arm 29 and the main toggle 
65-67 and lever 69, to effect immediate collapse 
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of the tripping toggle 83-85 and opening of the 

4. 
contacts 3-5. During the opening movement, 
the pin 75 connecting the toggle link 65 to the 
Switch arm 29 is arrested by Striking a portion 
76 of the frame 35. This removes the biasing 
force of the Spring 0 from the main toggle 
65-6 and from the lever 69. When this Oc 
curs the main toggle 65-67 collapses overcen 
ter below the line through 75, 77 and the weight 
of the parts aided by a spring 03 tensioned be 
tween the knee pin 89 of the tripping toggle and 
a rod 05 Supported in the main frame, quickly 
resets and relatches the tripping toggle and roa 
tates the lever 69 counterclockwise to the position 
shown in Fig. 2 in preparation for a contact clos 
ing operation. 
The contacts are closed by means of the Sole 

noid 2 which may be energized by Suitable con 
trol means (not shown) connected across two 
phases of the three-phase alternating-current 
circuit controlled by the breaker. The solenoid 
2 is mounted by means of bracketS GT Secured 
to the fixed core member 08 (Fig. 1) of the 
Solenoid and to an angle bracket 09 which, in 
turn, is secured to a plate f. The plate 
may be secured to the base of the breaker or 
to the mounting structure (not ShoWn) upon 
which the circuit breaker is rigidly Supported. 
The Solenoid 2 comprises the fixed core mem 
ber 08, an energizing coil 3 and an operating 
armature 5. A pair of ears One disposed 
on each side of the armature are secured thereto 
by any suitable means preferably by Welding. 
The ears 7 are pivotally connected, by means 

of a pivot pin 2, to the upper ends of a pair of 
closing links 23. The closing links 23 extend 
downwardly beside the frame members 33 of the 
main frame and have their lower ends connected 
to the knee pin 79 of the main toggle, the knee 
pin 79 extending laterally through clearance 
openings 25 (only one being shown) in the side 
members 33 of the main frame. 
After the circuit breaker has been tripped 

open and the tripping toggle reset and relatched 
in the previously described manner, the circuit 
breaker may be closed by energization of the 
Solenoid 2 which may be effected by any Suit 
able means (not shown). When energized, the 
Solenoid 2 attracts its armature f 5 and through 
the links 23 pulls the knee pin 79 of the main 
toggle upwardly. Since, at this time, the lever 
69 including the pivot pin 77 is held in a fixed 
position by the tripping toggle 83-85 and the 
latch 9, the force applied by the Solenoid to 
straighten the main toggle 65-67 operates the 
Switch arm 29 to simultaneously close the con 
tacts of all of the poles of the breaker. 
The trip device 9 comprises a tripping solenoid 

27 (Fig. 1) which may be energized preferably 
by low voltage current through suitable control 
means (none being shown) upon the OCCurrence 
of predetermined abnormal conditions such as a 
phase-to-phase or phase-to-ground fault involv 
ing any one or more of the phase circuits con 
trolled by the breaker. The solenoid 2 is rigidly 
Supported by an angle bracket 29 having one 
leg 3 rigidly secured as by welding to one of the 
side members 33 of the main frame 35. Secured 
to the leg 3 of the bracket 29 is a pair of spaced 
arms 33 (Fig. 2) which between them support a 
pivot pin 35 upon which is pivotally mounted a 
trip lever 37 the right-hand end (Fig. 1) of which 
lies above a trip rod 39 adapted to be thrust up 
wardly by the armature (not shown) of the trip 
ping solenoid 27. The left-hand end (Fig. 1) of 
the trip lever 37 carries an adjusting screw 4. 
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which is locked in its adjusted position by a lock 
nut 43. The lower end of the adjusting screw 4 
is adapted to engage an ear 45 formed laterally 
from the latch member 97. 
The latching position of the latch member 97 

is adjustable by means of an adjusting screw 4 
mounted in an arm 49 of the bracket 29 and 
locked in its adjusted position by a lock nut 5. 
A projection 53 of the latch member 91 is biased 
against the end of the screw 41 by means of a 
spring i55 compressed between one of the arms 
i33 and the projection f 53. 
When the tripping solenoid 27 (Fig. 1) is 

energized the trip rod 39 is thrust upwardly and 
engages and rocks the trip lever 37 counter 
clockwise about its pivot 35, causing the screw 
4f to rock the latch member 97 also in a counter 

clockwise direction (Fig. 2) This action releases 
tripping toggle 83-85 which collapses and effects 
opening of the breaker as previously set forth. 
The speed and sudden force with which an 

alternating-current solenoid when energized picks 
up and operates its armature is common knowl 
edge. The Sudden force With which the alternat 
ing-current solenoid picks up and starts the move 
ment of the armature and the operating mech 
anism in closing direction creates a shock of 
sufficient magnitude to start the light-load latch 
in releasing or tripping direction. Also the Sud 
den stopping of the armature and the operating 
mechanism, when they arrive at the closed cir 
cuit position, creates a very heavy shock to the 
framework and mechanism of the circuit breaker 
which, at times, results in moving the light-load 
latch member 97 to unlatching position, and since 
the circuit breaker is trip-free of the closing 
Solenoid, causes false opening of the contacts. A 
desirable feature of circuit breakers for control 
ling and protecting network systems in relatively 
light-load density areas is to effect tripping out 
of the circuit breakers by the use of low-voltage 
current. This, however, necessitates the retention 
of the light-trip load tripping mechanism which 
is susceptible to actuation in response to the shock 
created by closing of the breaker. 
In order to prevent tripping the breaker in 

response to the shock of the solenoid pick up and 
slam, means is provided which is set in motion by 
the closing mechanism during a closing stroke 
to prevent movement of the latch to unlatching 
position for a predetermined time interval im 
mediately before and after the closing means is 
arrested in the closed position. This means com 
prises an unbalanced mass or weight 57 (Fig. 2) 
which is pivotally mounted on a rod 59 sup 
ported in the main frame 35. A projection 6 
of the weight 57 carries an adjusting screw 63 
which is locked in its adjusted position by means 
of a lock nut 65. The lower end of the screw 63 
is biased into engagement with the main toggle 
65-6 adjacent the knee thereof by means of a 
spring 6 coiled about the rod 59 and having 
One end bearing against the rod 2 and the other 
end hooked over the projection (61. 
When the circuit breaker is tripped open and 

the main toggle 65-67 breaks overcenter below 
the line 5, the spring 67 rotates the weight 
f57 counterclockwise until it is arrested by en 
gagement with the angle portion 69 of a bracket 

secured to one of the side members 33 of the 
frame. During a closing stroke of the closing 
mechallisin, the toggle 65-67 strikes the screw 
63 and rotates the weight 57 clockwise to move 
an arcuate surface 73 of the weight into the path 
of tripping movement of the latch member 97 
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thus blocking unlatching movement of the latch 
in response to the terminal shock of the closing 
mechanism when the armature 5 seats. The 
reaction of the latch member 97 to the starting 
shock of the Solenoid is slower than the move 
ment of the operating mechanism. If the latch 
member 9 starts in unlatching direction in re 
Sponse to the starting shock of the closing sole 
noid, it will not reach the unlatching position be 
fore the toggle 65-67 engages and drives the 
Weight 5 toward its blocking position. The 
weight 57 will, therefore, engage the rounded 
end of the latch member and drive it back to 
latching position. The inertia of the mass or 
Weight 5 causes it to continue its clockwise 
movement until the head of the screw 63 strikes 
the rod 2 whereupon the weight rebounds and 
imoves counterclockwise to the position shown in 
Fig. 2. The time interval required for the weight 
|57 to complete its oscillation is sufficient not only 
to prevent unlatching movement of the latch 97 
at the instant the armature seats, but also pre 
vents unlatching in response to secondary or re 
active shocks occurring within a predetermined 
time interval following completion of the closing 
movement Of the mechanism. 
Having described a preferred embodiment of 

the invention in accordance with the patent stat 
utes, it is to be understood that various changes 
and modifications may be made in the particular 
embodiment disclosed without departing from 
Some of the essential features of the invention. 
We claim as our invention: 
1. A circuit breaker comprising power operated 

means fo: closing the breaker, said power oper 
ated maans causing a shock at the end of the 
closing Operation, tripping means including a 
latch Operable to effect automatic opening of the 
breaker, and means engaged and actuated by said 
closing means prior to the end of said closing op 
eration to a position to block tripping operation 
of Said latch during the terminal movement of 
Said closing means. 

2. A circuit, breaker comprising power operated 
closing inneans for closing the breaker, said clos 
ing means causing a shock at the end of the 
closing Stroke, tripping means including a latch 
Operable to effect automatic opening of the break 
er, and nears actuated by said closing means 
near the end of the closing stroke and prior to 
the occurrence of said shock to block tripping 
Operation of said latch for a predetermined tinie 
interval. 

3. A circuit breaker comprising power operated 
closing neains for closing said breaker, said clos 
ing means generating a shock at the and of the 
closing operation, tripping means including a 
latch Operable to effect automatic opening of said 
breaker, and means engaged and actuated by 
Said closing means before the end of the closing 
Operation for blocking tripping operating move 
ment of Said tripping means in response to sudden 
ShockS generated by the terminal movement of 
Said closing means. 

4. A circuit breaker comprising power operated 
means for closing said breaker, said closing means 
Creating a shock at the end of the closing opera 
tion, tripping means operable to effect automatic 
Opening of Said breaker, and means comprising 
an unbalanced mass engaged by said closing 
means and moved to a position to block tripping 
Operation of said tripping means during the ter'- 
ininal movement of Said closing means and be 
fore the occurrence of said shock. 

5. In a circuit breaker comprising power oper 
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ated closing means for closing said breaker, said 
closing means generating a shock at the end of 
the closing stroke, tripping means operable to 
effect automatic opening of said breaker, and 
means comprising an unbalanced mass set in mo 
tion by Said closing means near the end of the 
closing movement but before the occurrence of 
Said shock and moved to a position to block trip 
ping operating movement of said tripping means 
in response to Sudden Shocks or jarring forces 
generated by the terminal movement of said clos 
ing means. 

6. In a circuit breaker comprising relatively 
movable contact means, operating mechanism 
therefor comprising an operating toggle and 
power operated closing means for operating said 
toggle to close said contacts, said closing means 
causing a shock at the end of the closing stroke, 
a tripping toggle releasably restraining said oper 
ating toggle, tripping means operable to release 
Said tripping toggle to cause automatic opening 
of Said contact means, and means engaged and 
moved by said operating toggle during a closing 
Operation and before the occurrence of Said shock 
to a position to block operation of Said tripping 
means and prevent release of said tripping toggle 
during the terminal closing movement of Said 
operating mechanism. 

7. In a circuit breaker comprising relatively 
movable contact means, operating mechanism 
therefor comprising an operating toggle and 
power operated closing means for Operating said 
toggle to close Said contacts, tripping means in 
cluding a latch releasably restraining said oper 
ating toggle, said tripping means being operable 
to release said operating toggle to cause auto 
matic opening of Said contact means, and means 
comprising an unbalanced mass engaged by said 
Operating toggle during a closing operation but 
before the end of Said Operation and noved to 
a position to block releasing operation of said 
latch during the terminal closing movement of 
said operating mechanism. 

8. In a circuit breaker comprising relatively 
movable contact means, operating mechanism 
therefor Comprising an operating toggle and 
power operated means for actuating said toggie 
to close Said contact means, tripping means com 
prising a tripping toggle releasably restraining 
said operating toggle in operative position, latch 
means releasably restraining said tripping toggle 
ih restraining position, said tripping toggle being 
operable to release Said operating toggle to there 
by effect automatic opening of Said contact 
means, and means engaged and actuated by Said 
operating mechanism before the end of a clos 
ing operation to a position to oppose operation of 
said latch means for a predetermined time inter 
Wall. 

9. In a circuit breaker comprising relatively 
movable contact means, operating mechanism 
therefor comprising an operating toggle and 
power operated means for actuating said toggle 
to close said contact means, tripping means com 
prising a tripping toggle releasably restraining 
said operating toggle in operative position, latch 
means restraining Said tripping toggle in re 
Straining position, said tripping toggle being oper 
able to release Said operating toggle to thereby 
effect automatic opening of Said contact means, 
and means comprising a mass engaged and Set 
in notion by said operating mechanism before 
the end of a closing Operation to prevent opera 
tion of Said latch means for a predetermined 
time interval. 

10. In a circuit breaker comprising relatively 
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movable contact means, operating means there 
for comprising a main operating toggle and power 
operated means for operating said main toggle 
to close said contact means, a second toggle re 
leasably restraining Said main toggle in opera 
tive position and operable to release said ma1n 
toggle to effect automatic opening of said contact 
means, restraining means releasably restraining 
said second toggle in restraining position, means 
for Operating said restraining means to release 
Said Second toggle, and means disposed to be 
engaged and actuated by said main toggle during 
a closing operation to prevent Operation of said 
restraining means for a predetermined time in 
terval. 

11. In a circuit breaker comprising relatively 
movable contact means, operating means therefor 
comprising a main Operating toggle and power 
operated means for operating said main toggle to 
close said contact means, a Second toggle releas 
ably restraining said main toggle in operative po 
sition and operable to release Said main toggle 
to effect automatic opening of said contact means, 
restraining means releasably restraining Said Sec 
ond toggle in restraining position, means for 
operating said restraining means to release said 
second toggle, and means comprising a mass en 
gaged and set in motion by Said main toggle dur 
ing a closing Operation to prevent Operation of 
said restraining means for a predetermined time 
interval. 

12. In a circuit breaker comprising relatively 
movable contact means, operating means there 
for comprising a main toggle and power op 
erated means for operating Said main toggle to 
close said contact means, a Second toggle re 
leasably restraining Said main toggle in opera 
tive position and operable to release said main 
toggle to effect automatic opening of said Con 
tact means, latch means releasably restraining. 
Said Second toggle in restraining position, means 
for Operating Said latch means to release said 
Second toggle, and means comprising an un 
balanced maSS engaged and Set in motion by 
Said main toggle during a closing movement to 
prevent operation of Said latch means for a 
predetermined time interval. 

13. In a circuit breaker comprising relatively 
movable contact means, operating mechanism 
therefor comprising a main toggle, power op 
erated means for operating said main toggle to 
close said contact means, a tripping toggle re 
leasably restraining said main toggle in oper 
ative position, a light-load latch member re 
leaSably restraining said tripping toggle in re 
straining position, tripping means actuating said 
light-load latch member to effect release of said 
tripping toggle, a pivoted mass, and means op 
erable by Said main toggle near the end of a 
closing operation for moving said mass into the 
path of tripping movement of said light-load 
latch member to thereby prevent tripping move 
ment of Said latch member in response to sud 
den shocks generated by the final closing move 
ment of Said mechanism. - 

14. In a circuit breaker comprising relatively 
movable contact means, operating mechanism 
therefor comprising a linkage, power operated 
means for Operating Said linkage to close said 
contact means, a toggle for releasably restrain 
ing Said linkage in operative position, a light 
load latch member for releasably restraining 
Said toggle in restraining position, tripping 
means for actuating Said light-load latch mem 
ber to effect opening of said contact means, a 
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pivoted mass disposed to be moved to a position 
for blocking tripping movement of said latch. 
member, and means On Said linkage for engag 
ing and moving said mass to blocking position 
near the end of a closing operation to prevent 
tripping movement of Said latch in response to 
the shock of the closing operation. 

15. In a circuit breaker comprising relatively 
movable contact means, operating mechanism 
for Said contact means comprising a linkage, 
power operated means for Operating said link 
age to close said contact means, a light-load 
latch member for releasably restraining said 
linkage in Operative position, tripping means for 

5 

3 

actuating said latch member to release said : , 
linkage and effect opening of said contact means, 
a pivoted member disposed to be moved to a 
blocking position for blocking movement of said 
latch member in tripping direction in response 
to the shock of the terrainal closing movement 
of the Operating mechanism, means on said link 
age for engaging and moving Said blocking 
member to blocking position, and adjustable 

10 
means for adjustably determining the point dur 
ing the closing operation at which the linkage 
will engage said blocking member. 
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