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this invention relates to circuit interrupters, 
and niore particularly to air circuit breakers of 
the trip free type provided with a trip device 
automatically operable in response to predeter 
mined overload conditions to trip the circuit 
breaker open irrespective of the position of the 
closing means. 
In certain installations of circuit breakers, the 

breakers and the trip devices are often subjected 
to shocks of Such magnitude as to cause move 
ment of the trip mechanism and undesirable 
opening of the breaker. In such cases the cir 
cuits controlled by the breakers are opened and 
remain open until an authorized person recloses 
the affected breakers. Under such conditions se 
riOUS COnSequences nay reSUlt frOn Such un 
Wanted interruption of the circuits controlled by 
the breakers So affected. 
An object of the invention is the provision of a 

circuit breaker having an improved shockproof 
Structure which will prevent tripping of the 
breaker by jars or Shocks even of very large mag 
nitude but which will allow automatic tripping 
Operation in response to abnormal conditions in 
the circuit. 
Another object of the invention is to provide a 

circuit interrupter with a device for preventing 
Operative novement of a movable element of the 
interrupter in response to jars or shocks. 
Another object of the invention is the pro 

Vision of a, circuit interrupter having a shock 
proof structure which automatically prevents op 
erative movement of a movable element of the 
circuit interrupter and which utilizes the energy 
of the shock force to prevent movement of said 
movable element. 
Another object of the invention is the provi 

Sion of a circuit breaker with a device which auto 
imatically prevents opening of the circuit breaker 
in response to Shocks or jarring forces. 
Another object of the invention is the provision 

Of a circuit breaker. With a device which auto 
natically prevents opening of a circuit breaker in 
response to shocks or jarring forces, but which 
Will allow automatic opening of the breaker in re 
Sponse to predetermined abnormal circuit condi 
tions. 
Another object of the invention is the provision 

of a circuit breaker with a device for preventing 
automatic Opening of a circuit breaker in re 
Sponse to shocks or sudden jarring forces and 
only during the existence of such forces. 
Another object of the invention is the provision 

of a circuit breaker with an automatic shockproof 
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device, which has a minimum number of parts 
and which is of sinple and sturdy construction. 
Another object of the invention is the provision 

of a circuit breaker with a shockproof mechanisrn 
Which will react to one, or a plurality of sudden 
Shocks or jarring forces occurring in quick suc 
ceSSion, to prevent automatic opening of the 
breaker by the jars or shocks. 
Another object of the invention is the provision 

of a circuit breaker with a shockproof device 
Comprising a plurality of inertia members which 
Will react for a period of time following the occur 
rence of a Sudden shock to prevent tripping the 
breaker in response to Said shock and to prevent 
tripping of the breaker in response to a shock or 
Shocks occurring immediately after the first 
Shock. 
Another object of the invention is the provision 

of a circuit breaker having an improved shock 
proof means which comprises a plurality of shock 
reactors each having a different period of re 
action to prevent operation of the breaker in re 
Sponse to a series of shocks occurring in quick 
SUCCeSSion. 
Another object of the invention is the provi 

Sion of a circuit breaker having a shockproof 
structure which automatically prevents tripping 
of the circuit breaker by jars or shocks and which 
utilizes the energy of the shock force to prevent 
tripping of the breaker. 
The novel features that are considered char. 

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 several em 
bodiments thereof when read in conjunction with 
the accompanying drawings, in which: 

Figure 1 is a vertical longitudinal sectional view 
of a multipole circuit breaker embodying the in 
Vention; 

Fig. 2 is a transverse sectional view taken sub 
stantially on the line II-II of Fig. 1 and showing 
the trip device of the circuit breaker; 

Fig. 3 is an enlarged Sectional view of the cir 
cuit breaker trip device, taken substantially on 
the line III—III of Fig. 2, showing the shockproof 
device thereon; 

Fig. 3a is an enlarged sectional view of the cir 
cuit breaker trip device, taken substantially along 
the line IIIa-IIIa of Fig. 2, showing one of the 
magnetic tripping means; 

Fig. 4 is an end elevational view of one of the 
shockproof devices shown in Fig. 2; 
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Fig. 5 is a perspective view of the inertia, de 
vice forming a part of the shockproof device 
shown in Figs. 2, 3 and 4; 

Fig. 8 is a side elevational view, partly in Sec 
tion, of the trip device showing a, modification Of 
the invention; 

Fig. 7 is an enlarged end elevational view of a 
part of the mechanism shown in Fig. 6. 

Fig. 8 is a side elevational view, partly in Sec 
tion, of the trip device showing another modifi 
cation of the invention; 

Fig. 9 is a perspective view of the modification 
shown in Fig. 8; and 

Fig. 10 is a Sectional view taken Substantially 
on line X-X of Fig. 4. 

Referring to Fig. 1, the circuit breaker struc 
ture shown therei is of the same general type 
as is disclosed in Patent No. 2,025,697, issued on 
December 24, 1935, to 3enjamin P. Baker, and 
assigned to the assignee of the present invention; 
the contact means and operating mechanism 
ShOWn, however, are of the same construction aS 
disclosed in the Copending application of J. San 
din and Ture Tindstron, Serial No. 513,869, iiled 
December 11, 1943, now Patent No. 2,492,009, 
December 20, 1949, also assigned to the same as 
signee. This type of breaker has been shown for 
illustrative purposes only in Order to illustrate the 
application of the improved shockproof device 
to a circuit breaker Structure. It Will be under 
stood that the shockproof device is capable of ap 
plication to various other forms of current-re 
Sponsive circuit breakers. 
The three-pole circuit breaker illustrated in 

Fig. 1 comprises, in general, a base of molded 
insulating material, a cover 9 of Similar material 
secured to the base by means of bolts (not 
shown), contact actuating means indicated gen 
erally at 3, and a trip unit indicated generally 
at 5. The casing formed by the base and cover 
is divided into three longitudinal compartments 
at the forward end thereof by partitions f (only 
One being shown) formed integral with the base. 
Each compartment is adapted to receive a sta 
tionary contact 8 and a cooperating innovable 
contact 20 which with their corresponding ter 
minals collectively form the three poles of the 
breaker. 
The partitions form insulating barriers between 

the contact means of each pole of the breaker and 
align with similar partitions 3 formed in the 
cover 9. 
Each pole of the circuit breaker has end ter 

minals F Secured in openings formed in the base 
at each end thereof. The respective movable 
contacts 20, one for each pole of the breaker, are 
each carried by a pivoted channel-shaped frame 
9, only One of these being shown. The three 
channel-shaped frames are rigidly fastened for 
movement together by means of a steel tie bar 
2 which extends across all of the poles of the 
breaker. The tie bar is affixed to the frames 9 
adjacent the pivoted ends thereof by means of 
iron Straps 23 which loop about the bar and have 
projecting ends extending through openings in 
the frames and which are clinched thereagainst. 
An insulating tube 25 is disposed about the tie 
bar 2 in order to prevent the short circuiting of 
the poles of the breaker. The hair serves to me 
chanically interconnect all of the channel-shaped 
contact Supporting frames 9 and thereby makes 
it possible to operate all three of the frames from 
a. Single actuating mechanism to be hereinafter 
described. The channel-shaped frame 9 of the 
center pole of the breaker is pivotally supported 
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4. 
on a pin 27 carried by a main frame 29 of the 
common actuating mechanism. The pivot pin 2 
forms the common pivot for the three mechani 
cally contacted switch arms or frames 9. 
The movable contacts 2 are each carried by an 

arm attached to its corresponding channel 
shaped frame 9 by means of an adjustable Screw 
3. The particular contact means do not form 
an important part of the invention and hence Wiil 
not be described in detail. The contact structure 
is fully disclosed and claimed in the copending 
application Serial No. 513,869, filed December 11, 
1943, now Patent No. 2,492,009, December 20, 
1949, by J. Sandin and Ture Lindstronin, and a S 
signed to the assignee of this application. Suit 
able arc extinguishing means 33 of the Spaced 
plate type may be pro Wided for the contact meanS 
of each pole of the breaker. 
The single actuating means 3 comprises in 

general a U-shaped main frame 29, a carrier or 
Support member 35 pivoted to said frame, a pair 
of toggie links 37 and 39 interconnecting the car 
rier member and the channel-shaped contact 
Supporting frame 9 of the center pole of the 
breaker, a U-Shaped operating lever 4i, over 
Center Springs 43 for connecting the operating 
lever to the knee pivot pin 45 of the toggle linkS, 
and an insulating operating handle 4 for the 
eVer. 
The U-shaped main frame 29 is secured to the 

base 7 by means of screws 49 which extend 
through the frame and engage in Suitable insertS 
provided in the base. The toggle links 39 are 
pivoted to the center pole channel-shaped frame 
9 by means of a pin 5, while the toggle links 

37 are pivotally connected to the carrier by means 
of a pin 53. The legs of the operating lever are 
pivoted to the sides of the main frame 29 at 55. 
The operating handle projects through a slot 57 
provided in the cover 9 and has a curved protec 
tive portion 59. The operating lever 4 is pro 
vided with a hook 6 for resetting the carrier 
member 35 to its latched position by movement 
of the operating handle as far as it Will go in 
opening direction, to reset the mechanism foll 
lowing a tripping operation of the breaker. The 
carrier member is pivoted to the main frame by 
a pin 63 and is normally held in latched position 
as shown by a latch of the trip unit to be here 
inafter described Which engage:S the latch por 
tion 69 of the carrier. 
The Operation of the circuit breaker actuating 

means is as follows. With the parts in the po 
sition shown in Fig. 1 in Which all of the con 
tact means are closed and in which the carrier 
member is held in the latched position; if the 
operating handle 47 is moved from the position 
shown to the opposite edge of the slot 5 to ro 
tate the lever 4 in a clock Wise direction, the over 
center springs 43 will Snap over and cause the 
toggle links 37-39 to collapse, causing Sinulta 
neous movement of all of the channel-shaped 
frames 9 and movable contactS 29 to the open 
circuit position with a Snap action. To reclose 
the breaker the operating handle is moved in the 
opposite direction back to the position shown in 
Fig. 1. This movement of the handle will cause 
the overcenter Springs to snap over in the oppo 
Site direction and move the toggle to in-toggie 
position to simultaneously close all of the con 
tact means with a Snap action. 
The mechanism of the current responsive trip 

unit is mounted in a compartment in the cas 
ing and is supported by a panel 73 which extends 
across all the poles of the breaker. The panel 
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is removably mounted in position in the comr 
partment 7 by means of bolts 75, which pass 
through openings provided in angle brackets TI 
Secured to the panel and which are threadedly 
engaged in inserts formed in the base of the 
breaker. Referring to Fig. 1, a common latch 
mechanism 79 is mounted on the panel by means 
of a frame 8t. The latch mechanism comprises 
a pivoted iatch member 83 pivotally mounted on 
a pin 85 carried by the frame 8. The latch 
member has a latch portion 87 for engaging and 
holding the latch engaging portion 69 of the 
carrier member 35. The latch member is biased 
in a counterclockwise direction by means of a 
Spring (not shown) coiled about the pin 85 and 
which engages under the latch portion at one 
end thereof and which has its other end Se 
cured against the face of the panel. The 
latch member has a hook-shaped extension 9 
which is provided at its end. With a detent 
93 (Fig. 3) adapted to be engaged by a roller 
95 which is carried by a trip bar 9. The trip 
bar is pivotally mounted by means of pins 98 
(Figs, 2 and 3) supported by brackets 99 car 
ried by the panel 3, and extends across all of 
the poles of the breaker. The trip bar is biased 
in a counterclockwise direction by means of a 
coiled Spring of which has one end engaged in 
a spring seat provided in the panel 3 and the 
other end engaging a similar seat provided in 
the trip bar 97. An opening 3 is cut in the 
panel to accommodate the end of the hook-shaped 
portion 9 of the latch member 83 and a pro 
jection 05 formed on the trip bar which carries 
the roller 95. The trip bar is biased by the 
spring Of to engage the roller 95 in the detent 
93 in the end of the latch member. The trip 
bar thus holds the latch member in latching 
position by the means described above. - 
A plurality of electromagnetie trip elements are 

provided, one for each pole of the breaker. 
Each trip element consists of a U-shaped stator 
09 (Figs. 2 and 3a) of magnetic material suit 

ably secured to the panel 73 by means of bolts 
(not shown). The ends of the legs of the U 
shaped stators 09 form pole faces. Each pole 
face has a bolt 3 extending therefrom for Sup 
porting an armature 5. The armature consists 
of a flat plate of magnetic material having two 
openings provided therein for slidably receiving 
the bolts !!3. A coiled Spring ! 11 (Fig. 3a) sur 
rounds each of the bolts 3 and engages the air 
mature. These springs are for the purpose of 
biasing the armature away from the pole face. 
LOck nuts í Í9 (Fig. 3a) are threaded on the 
outer end of the bolts in order to adjustably 
position the armature and to limit movement of 
the same away from the pole faces. The trip 
bar 97 carries a plurality of strips 2 (Figs, 2 
and 3a), one for each pole of the breaker. The 
strips 2 extend at right angles to the trip bas' 
and are adapted to be engaged by an adjustable 
projecting bolt 23 (Fig. 3a) carried by each of 
the armatures of the trip elements, and engage 
able by the arnatures to move the trip bar to 
tripping position when any armature is attracted. 
The electrical connections for each pole of the 
breaker are the same and are as follows: One 
terminal of each pole of the breaker is con 
nected to the stationary contact by a conductor 
f 25. The other terminal f T of each pole is con 
nected by a conductor bar 27 which has a looped 
portion 29 (Fig. 3a) extending around the 
bight of the U-shaped stator of its trip element, 
to a second conductor f3 which is connected, 
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flexible shunt conductor 32. The looped shaped 
portion 29 of the conductor 27 forms a, one 
turn coil for the stator of the magnetic tripping 
means. Current passes from one terminal 7 of 
the breaker through the conductor member 27, 
around the loop 129 to the conductor 31, thence 
through the flexible shunt conductor i32 to the 
movable contact 2), the stationary contact 8 
and the conductor 25 to the other terminal fl. 
The connections for each pole of the breaker are 
the same, hence each magnetic tripping means is 
responsive to the current flowing through its 
corresponding pole and is operative when an 
overload of predetermined magnitude occurs 
therethrough to move the trip bar 97 to its 
ripped position. 
The operation of the circuit breaker by the trip 

unit is as follows: With the parts of the circuit 
breaker in the position shown in Fig. 1, i. e., with 
the contact means in the closed circuit position 
and the carrier member 35 in its latched position; 
if an overload occurs in any of the circuits ex 
tending through the poles of the breaker, the 
corresponding electromagnet formed by the 
U-shaped stator and looped conductor is ener 
gized, its armature is attracted and the projection 
f 23 thereon engages the strip 2; and rotates the 
trip bar 9 in the clockwise direction, Rotation 
of the trip bar 97 in the clockwise direction moves 
the roller 95 out of engagement with the detent 
93 in the latch member 83, thus releasing the 
Sanne. The carrier member 35 being biased in a 
counterclockwise direction by the overcenter 
springs 43 partially rotates the latch member 83 
in a clockwise direction, thus freeing its latch en 
gaging portion 87 from engagement With the 
latch portion 69 of the carrier member. When 
the carrier member is thus released, the toggle 
links 37-39 are collapsed by means of the over 
center springs 43 and cause the channel-shaped 
frames 9 to move the movable contacts to an 
open circuit position. The breaker cannot be 
reclosed until the operating handle has been 
moved to full open position in order to reset and 
latch the carrier member. After the Carrier 
member has been latched, the operating handle 
may then be moved to its closed circuit position 
to effect closing of the contact means. 

In order to prevent accidental movement of the 
tripping bar to its tripping position in response 
to jarring forces, there is provided a shockproof 
device indicated generally at 33. One form of 
the shockproof device is illustrated in Figs. 2, 3, 
4, and 5 and consists of a U-shaped bracket 35 
which supports a pin 37 between the legs thereof. 
The bracket 35 is secured to the panel 73 by 
means of Screws 36 (Fig. 3) and is disposed be 
tween the magnet stator 9 for the center pole 
and an insulating projection 38 integral with the 
panel 3. The center pole Stator 39 and the pro 
jection (38 serve to hold the pin 3 in place. 
Rotatably mounted on the pin 37 are a pair of 
cylindrical masses or members 39 and 4 of 
different weights. Each mass 39 and 4 is 
preferably substantially balanced about its center 
axis or pin 37. The members 39 and 4 are 
spaced apart by a spacer 2 on the pin 3i. 
The nerber 39 carries two pins 43 and 45, and 
the member 4 carries two pins 4 and 49 
(Fig. 10). These pins project from the facing 
sides of their respective members 39 and 5. 
One end of a double-acting coil spring 5 (Figs. 
3 and 4) coiled about the pin 37 between the 
members 39 and 4t bears against the pin 43 

in turn, to the movable contact 20 through a 75 and biases the member 39 in a clockwise direc 
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tion about the pin 37. The clockwise movement 
of the member 39 is limited by engagement of 
the pin 43 with an ear 53 on an arm 55 Secured 
by means of screws 57 to the trip bar 97. The 
other end of the spring 5 bears against the pin 
47 in the inertia, member f 4 ( biasing this mem 

ber and the pin in a counterclockwise direction 
so that the pin 47 rests against the left-hand 
side of an ear 59 on the free end of the arm. 
55. It will be seen that under normal conditions 

the members 39 and 4 are biased against the 
lever 55 by the relatively light force of the Spring 
5. 
Movement of the trip bar 97 and the lever 55 

in a clockwise or tripping direction, for instance, 
by operation of the trip device 5, will rotate the 
members 39 and Al respectively counterclock 
wise and clockwise until the pins 45 and 49 
respectively engage the ears 59 and 53. In 
this condition all four of the pins will be touch 
ing the ears on arm 55 thereby acting as a limit 
stop for the clockwise or tripping movement of 
the trip bar. In this position of the trip bar, the 
latching roller 95 (Fig. 3) is clear of the latch 93 
which is then free to operate to release the 
operating mechanism. 
The trip bar 9 with the arm 55 and the strips 
2 attached thereto is unbalanced, and therefore 

is susceptible to displacement in response to 
shocks or jarring forces which may be trans 
mitted thereto through the base or the breaker 
mechanism. For example, a blow may be trans 
mitted to the trip bar through the base and the 
pivot 98 or the latch mechanism 79. Also the 
arnatures 5 of the trip magnetS may be moved 
in tripping direction in reaction to a Shock or jar 
an extent sufficient to cause displacement of the 
trip bar in tripping direction. When a jarring 
force is applied to the base of the breaker of such 
magnitude as to cause the trip bar to move in 
tripping direction, the blow on the trip bar is 
transmitted through the lever 55 (Fig. 3) to the 
pins 43 and 147 respectively on the larger in 
ertia, member 39 and the Smaller merinber 4, 
causing the member 39 to rotate in a counter 
clockwise direction and causing the member 4 
to rotate in a clockwise direction about the pin 
3. The movement of the inenbers 33 and 4 

will cause the pins 45 and 49 to deliver second 
alry blows to the lever 55 to prevent the lever 
and the trip bar from moving to tripping position. 
Due to the difference in maSS or capacity of the 
members 39 and 4, and also to the difference in 
the lever arms to the point of contact of the arm 
55 with the pins 43 and 47, the pin 47 on the 

lighter mass 4 will separate from the arm 55 
ahead of the pin 43 on the heavier mass, and 
the secondary blow of the pin 49 will be delivered 
to the arm 55 ahead of the Secondary blow of the 
pin. A5. Both members, after Separating from 
the arm 55, continue their respective rotary 
motions in oppoSite direction, and in quick Se 
quence deliver a Series of secondary blows to the 
arm 55 to restore the arm and the trip bar to 
fully latched position before it has moved far 
enough to trip the breaker. The members 39 
and 4 reverse the direction of their respective 
motions after each Secondary blow, and after 
Spending all of their inertia, they finally stop in 
their original positions with the pins 43 and 4 
biased against the arm 55 by the spring 5. 

It will be noted that the distance between the 
pivot 98 (Fig. 3) for the trip bar and the pivot 
3 for the inertia member is greater than the 
distance between the pivot 3 and the pins 75 traversed by the current in the circuit through 
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47-49, hence, the blows struck by any of the 

pins on the arm 55 upon rotation of the inertia, 
member in either direction are always in a direc 
tion opposing tripping movement of the trip bar. 
The reaction of a single inertia member 39 or 

4 is Sufficient to prevent tripping the breaker 
in response to a single shock delivered to the 
base of the breaker, however, a second or third 
shock delivered to the breaker immediately after 
the first shock may fall between the secondary 
blows of the single oscillating inertia members 
and effect tripping of the breaker. By the pro 
vision of two or more inertia, members 39-4, 
each having a different frequency of oscillation, 
the time between the secondary blows is reduced 
and the trip bar is prevented from moving to 
tripping position in response to a second or third 
shock following the first shock in quick sequence. 
While Only two cooperating inertia, members 
39 and i 4 have been described, it Will be ob 

vious that in certain applications a single inertia, 
member may be Sufficient, or any Suitable num 
ber, each having a different mass or frequency 
response, may be provided. Illustrated generally 
at 6 (Fig. 2) is a second shockproof device 
Similar to the device 33 except that the two 
inertia members of the device 6 are of different 
masses than the members 39 and 4. Also the 
disposition of the members is reversed from that 
of the members 39 and 4. By the provision 
Of the Shockproof device 6, in addition to the 
device 33, the time between the secondary blows 
is further reduced. 

FigS. 6 and 7 illustrate a modified form of the 
invention in which a single inertia member is 
provided. In the Fig. 6 embodiment, the inertia, 
member rebounds from its support bracket to 
deliver the secondary blows to the trip bar. Re 
ferring to Fig. 6, the trip bar 63 is pivotally 
mounted at 65 on brackets 6 (only one being 
shown) Supported on a panel 69 of insulating 
material. The panel 69 is secured to the base 
by means of an angle bracket 7. The trip 

bar 63 is biased to latching position by a spring 
64 and is engaged by a latch member 13 pivot 

ally Supported on a pin 75 mounted in the sides 
of a U-shaped bracket TT secured to the panel 
69. A by-pass pawl 79 is pivoted on a pin 8 
mounted on the latch member 73. The by-pass 
pawl 79 is biased in latching direction by a 
Spring 83 and is limited in its moverinent in 
latching direction by one arm thereof engaging 
a portion of the pin 75. The spring 83 is coiled 
double about the pin 75 and has one end 35 
bearing against a fixed part 87 of the breaker 
and the other end 89 bearing against a yoke 
portion 9 of the latch 73 thus biasing the 
latch in unlatching direction. The bight of the 
Spring 83 engages the by-pass pawl 9. The 
latching end 69 of the carrier 35 (Fig. 1) en 
gages the pawl 79 and, with the latch 73 re 
???ined by the trip bar, is held in latched posi 
O. 
When the trip bar 63 is operated in response 

to overload currents, it releases the latch mem 
ber 3 which is then rotated in a clockwise di 
rection to release the carrier 35 and thus effect 
Opening of the contacts in the previously de 
Scribed manner. The trip bar i 63 may be op 
erated by an electromagnet 93 (Fig. 7) similar 
to the previously described trip magnet, or it may 
be Operated by a thermal element 95 (Fig. 6). 
The thermal element f 95 is mounted on and 
heated by a loop 97 of a conductor which is 
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the particular pole of the breaker. When the 
thermal element 95 is heated a predetermined 
amount by overload currents it deflects toward 
the right, engages an adjusting screw 99 in the 
upper end of an extension 20 secured to the trip 
bar, and rociks the trip bar clockwise to release 
the latch f3. Upon the occurrence of ån ÖVer 
load current above the predetermined valuê för 
example above ten times normal rated current, 
or a short circuit, the electromagnet 93 (Fig. 
7) operates the trip bar 63 to effect release of 
the latch 73 instantaneously tripping the 
breaker. 
The breaker Cannot be reclOSed Until thië. Op 

erating handle has been moved to full open posi 
tion in order to reset the latch and the carrier 
member. After the carrier has been relatched, 
the operating handle may be moved to its closed 
position to effect closing of the contact means. 
In the Fig. 6 embodiment the shockproof device, 

a cylindrical inertia, member 23 is rotatably 
mounted on a pin 205 which is supported in a 
U-shaped bracket 207. The bracket 2ët is se 
cured to the panel 69 by means of screws 299 
which also serve to secure an angular member 
2 to the panel. The member 2 is made of 
insulating material and a portion thereof ex 
tends at right angles to the panel adjacent the 
bracket 20 to insulate the shockproof device 
from the conductor 97. 
The inertia member 203 has two diametrically 

opposed pins 23 and 24 mounted in one face 
thereof. The other face of the member 203 is 
counterbored as at 2F5 (Fig. 7) and two pins 
27 and 28 are rigidly mounted in the botton 
of the counterbore and project to the right (Fig. 
7) beyond the face of the member 293. Disposed 
in the counterbore 25 is a coil spring 29 ha V 
ing one end hooked over one of the pins 27, 
as shown in Fig. 7, and the other end hooked 
around an arm 22 mounted on the trip bar 63. 
The spring biases the inertia member 203 in a 
clockwise direction (Fig. 6) so that the pin 21 
rests against the left-hand side of the arm 22f 
near its free end. The pins 24 and 28 are 
provided to counterbalance the pins 23 and 27 
and in this modification serve no other purpose. 
The arm 22 is secured to the trip bar 63 by 
means of a pair of screws 225. 
When the trip bar 63 is operated by the ther 

mal element 95 (Fig. 6) or by the electromagnet 
93 (Fig. 7), the arm 22 is also actuated with a 

Sustained pull and rotates the inertia member 
203 in a counterclockwise direction and since the 
spring 2 f9 is tensioned between the arm 221 and 
the member 203 it offers no resistance to the 
tripping movement of the trip. bar. The trip. de 
vice, therefore, has only to overcome the inertia. 
of the member 203. 
As previously set forth, a shock may be applied 

to the base of the breaker of sufficient magnitude 
to cause the trip bar to move in tripping direc 
tion. Such shocks or jarring forces are trans 
mitted through the arm 22 to the pin 2 caus 
ing the inertia member 203 to react sharply in 
a counterclockwise direction. During this move 
ment the pin 23 strikes the bracket 207 as at 
23a and reverses the direction of movement of 
the member 203 causing the pin 27 to deliver 
a secondary blow to the arm 22 in a direction 
to maintain the trip bar E63 in a latching posi 
tion. The member 263 reverses the direction of 
its motion after each blow, and after expending 
all of its inertia will finally stop in the original 
position as shown. While the inertia member 203 
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10 
is set in oscillation by the relatively sharp blow 
of a Shock tÖ exert One of more imp??t;S Öm the 
arm 2 of trip bar 63 in a direction to oppose 
tripping movement thereof before the trip bar 
has moved sufficiently to cause tripping of the 
breaker, the inertia member 23 cannot prevent 
'ultimate tripping movement of the triÞ bar by an 
Overload, Since it Will exert a sustairied forée On 
the trip bar lasting longer than any oscillation 
of the inertia member which may be caused by 
the overload tripping force. 
According to the embodiment of the invention 

illustrated in Figs. 8 and 9, the inertia, device is 
mounited above the trip bar and is engageable di 
rectly by the bar. The trip device of the Fig. 8 
modification is the same as that shown in Figs. 1, 
2 ard 3 and ike partS have been given the Såfne 
reference numerals. The inertia device comprises 
a member 229 (Figs. 8 and 9) pivotally mounted 
On a pin 23 Supported in an exterision 233 of the 
bracket 99' which pivotally supports the trip bar 
97. The member 229 carries two pins 235 and 
237 which respectively extend downwardly 
through arcuate slots 239 and 24 (Fig. 9) in the 
bracket extension 233. The pin 235 is biased by 
means of a Spring 243 in a clockwise direction 
(Fig. 9) into contact with the upper edge of the 
trip bar 97. The spring 243 is coiled about the 
pin 23 f and has one end bearing against the pin 
235 and the other end is anchored to a pin 245 
projecting downwardly from the bracket exten 
sion 233. A head 247 on the lower end of the pin 
23 retains the spring in place. 
When a shock or jarring force is delivered to 

the base of the breaker of sufficient magnitude 
to cause the trip bar to move toward its tripping 
position, the blow on the trip bar is transmitted 
to the pin. 235 causing the inertia, member 229 
to rotate in a counterclockwise direction. The 
movement of the member 229 causes the pin 237 
to deliver a secondary blow to the trip bar in a 
direction to prevent movement thereof to trip 
ping position. The inertia member 229 reverses 
its direction of movement after each blow and, 
after Spending all of its inertia, will come to rest 
in the position shown in Figs. 8 and 9. 

If a jarring force has occurred and caused ae 
tuation of the inertia, device of any of the modi 
fications to prevent movement of the trip bar 
in tripping direction, and an overload or short 
circuit occurs in any of the poles of the breaker, 
the Sustained pull exerted on the trip bar will 
Overcome the action of the inertia, devices and 
move the trip bar to trip the breaker. 
In the absence of shocks or jars, the shockpiroof 

device offers very little resistance to the normal 
operation of the trip device or to the manually 
resetting of the breaker mechanism. 
By making at least one of the inertia masses 

of the proper weight the device, in addition to 
Serving as a shockproof device will also function 
as a transient time delay for slightly delaying 
tripping of the breaker in response to a sudden 
increase in load. 

It will thus be seen that there is provided a 
Shockproof circuit breaker eonstruction which 
prevents accidental movement of the trip bar in 
response to jarring forces but only during the ex 
istence of Such jarring forces and which permits 
normal operation of the trip bar in response to 
Overload conditions. 
Certain features disclosed but not claimed in 

this application are fully disclosed and claimed 
in copending application. Serial No. 513,869, filed 
December 11, 1943, now Patent No. 2,492,009, De 
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cember 20, 1949, by T. Lindstrom and J. Sandin, 
and assigned to the assignee of this application. 

Having described several embodiments of the 
invention in accordance with the patent statutes, 
it is to be understood that various changes and 
modifications may be made therein without de 
parting from Some of the essential features of 
the invention. 
We claim as our invention: 
1. In a shockproof circuit interrupting device, 

means for preventing operative movement of a 
movable element of the circuit interrupter in re 
Sponse to jarring forces, comprising a pair of 
movable nasses biased in opposite directions into 
engagement With said movable element and each 
disposed to be set in motion by said movable ele 
ment when said movable element is Set in notion 
by jarring forces, and said masses being arranged 
So that When Set in motion each mass applies one 
or more impacts to said movable element oppos 
ing movement of said element. 

2. In a circuit breaker, a trip device comprising 
a trip member movable to cause opening of the 
breaker, electroresponsive means operable in re 
Sponse to predetermined conditions to operate 
said trip member, and means comprising a plu 
rality of movable masses biased in opposite direc 
tions into engagement with a part movable with 
Said trip member, each of Said masses being 
adapted to be set in motion by said trip member 
in response to jarring forces, and each of said 
masses being operable when set in motion to in 
pinge a series of successive blows on said part 
movable with the trip member in a direction to 
oppose tripping movement of the trip member, 

3. A trip device for a circuit breaker compris 
ing a trip member operable to cause opening of 
the breaker, means comprising a plurality of 
movable balanced masses of different weights, 
each of said masses being biased into engage 
ment with Said trip member, said trip member 
being Set in motion in response to a jarring force 
and arranged when set in motion to successively 
Set said maSSes in Oscillatory motion in opposite 
directions to thereby impart a series of Successive 
impacts to the trip member opposing operation of 
Said member, each of Said maSS es haVing a dif 
ferent period of oscillation. 

4. In a shockproof circuit interrupting device, 
means for preventing operative movement of a 
movable element of the circuit interrupter in re 
sponse to jarring forces, comprising a plurality 
of pivoted masses, each of said masses being bal 
anced in all positions about its pivot, and disposed 
to be set in motion by said movable element in 
response to jarring forces, means biasing said 
means in opposite directions into engagement 
With said movable element, each of said masses 
being arranged to refiect by impact with said 
movable element to impart one or more impacts 
to Said movable element opposing operative 
movement of Said element. 

5. The invention according to claim 4, charac 
terized by the fact that the balanced masses are 
of different weights. 

6. A circuit breaker comprising a fixed sup 
port, a member mounted on said fixed support 
and movable to cause opening of the breaker, a 
Shockproof device for preventing false movement; 
of said member in response to jarring forces in 
cluding a balanced mass pivotally mounted on 
Said fixed support, a projection on said mass dis 
posed in the path of movement of said movable 
member, means normally biasing said projection 
into engagement with said movable member 
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12 
whereby said mass will be set in motion by said 
member when said membei is set in motion by 
jarring forces transmitted thereto by said fixed 
support, a second projection on Said mass dis 
posed in alinement with said fixed member, and 
said mass being disposed relative to said fixed 
support and said member so that said maSS when 
set in motion by said member causes said second 
projection to react by impact with Said fixed Sup 
port to cause said first projection to itinpart one 
or more impacts to said member in a direction 
to oppose false movement thereof. 

7. A circuit breaker comprising a pivoted trip 
member movable to effect opening of said circuit 
breaker, electroresponsive means operable in re 
sponse to abnormal circuit conditions to move 
said trip member, a substantially balanced piv 
oted oscillatable member engageable with said 
trip member upon rotation of the balanced men 
ber about its pivot in either direction, the pivot 
of said trip member being so positioned relative 
to the pivot of said balanced member that the 
engagement of the balanced member with the 
trip member moves the trip member in the same 
direction irrespective of the direction of move 
ment of the balanced member, means normally 
biasing said balanced member into engagement 
with said trip member whereby movement of said 
trip member in response to physical shocks will 
impart oscillatory movement to said balanced 
member, and Said balanced member being free to 
OScillate in either direction a distance sufficient 
to cause it to deliver one or more blows to said 
trip member opposing tripping movement there 
??. 

8. A circuit breaker comprising a trip member 
movable to effect opening of the breaker, electro 
responsive means Operable in response to prede 
termined abnormal circuit conditions to move 
Said trip member, a pair of substantially bai 
anced members of different weights each provided 
With a pair of projections engageable with said 
trip members upon rotation of the balanced mem 
bers in either direction, means normally biasing 
Said balanced members in opposite directions into 
engagement With said trip member so that false 
tripping movement of Said trip member in re 
sponse to physical shocks will impart osciliatory 
movement to each of said balanced members in 
Opposite directions whereby the projections on 
each of Said balanced members Will alternately 
deliver one or more blows to said trip member 
Opposing tripping movement thereof. 

9. In a circuit breaker having relatively mov 
able contacts, a trip device comprising a trip 
member operable to cause opening of the breaker, 
-electroresponsive means operable in response to 
predetermined abnormal circuit conditions to op 
erate Said trip member, a pair of balanced oscil 
latable members each balanced in all positions 
about its axis of oscillation and each having a 
different mass and a different frequency of oscil 
lation, each of said balanced members being con 
structed and arranged to be set in motion by said 
trip member when said trip member is moved in 
response to jarring forces, and each of said bal 
anced members being disposed when set in mo 
tion by Said trip member to deliver a series of 
Successive blows on said trip member opposing 
tripping movement thereof in response to shocks 
occurring in quick Succession. - 

10. In a shock-proof circuit interrupting de 
vice, means for preventing operative movement 
of a pivoted movable element of a circuit inter 
rupter in response to jarring forces comprising 
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a substantially balanced pivoted mass, Separate 
pivots for said movable element and Said maSS, 
Spaced projections on Said maSS extending acroSS 
the plane of movement of said movable element, 
the pivot of said balanced mass being Spaced 
from the pivot of movable element a distance 
greater than the distance between the pivot of 
said mass and Said projections, biasing means 
normally biasing one of Said projections against 
said movable element whereby movement of said 
movable element in response to jarring forces Will 
impart Oscillatory movement to Said mass, and 
the pivot of said inass being disposed relative to 
said movable element so that when Set in motion 
said mass will cause each of said projections to 
deliver one or more blows to Said nowable ele 
ment opposing operative movement of said ele 
ment. 

11. A circuit breaker comprising an unbalanced 
member movable to effect opening of said break 
er, a pivoted maSS balanced in all positions about 
its pivot, a pair of projections on Said mass dis 
posed on opposite sides of Said pivot engageable 
With said member upon rotation of Said mass 
about its pivot in either direction, biasing means 
normally biasing one of Said projections against 
said movable member Whereby false movement 
of Said member in response to physical ShockSim 
parts oscillatory movement to Said mass, and Said 
mass being disposed relative to saidinnovable mern 
ber so that when in oscillatory motion in either 
direction said maSS is free to cause Said projec 
tions to alternately deliver one or more blows to 
said unbalanced member opposing opening move 
ment there0f, 

12. A circuit breaker comprising an unbalanced 
member movable to effect opening of Said break 
er, a pair of balanced OScillatable members each 
having a different period of OScillation, a pair of 
projections extending from the facing Sides of 
each of Said maSSes and acroSS the path of move 
ment of Said movable member, biasing means 
normally biasing one projection on each of Said 
masses in opposite directions about said pivot 
into engagement with said movable member 
whereby false movement of Said member in re 
Sponse to physical shocks sets said masses in OS 
cillatory movement in opposite directions, each 
of said masses when in motion being free to 
move in either direction an extent Sufficient to 
cause its projections to alternately deliver a Series 
of blows to Said unbalanced member Opposing 
opening movement thereof. 

13. A circuit breaker comprising a pivoted 
member movable to effect opening of said break 
er, a Substantially balanced pivoted maSS having 
a pair of projections thereon engageable with 
said movable member upon rotation of Said mass, 
Said maSS being so positioned relative to said 
movable member that engagement of Said pro 
jections with Said movable member moves said 
movable member in the same direction irrespec 
tive of the direction of movement of Said maSS, 
biaSing means normally biasing one of Said pro 
jections into engagement with Said movable 
member whereby false movement of said movable 
member in response to physical Shocks inaparts 
rotary motion to Said maSS, and Said maSS being 
disposed relative to said movable member so that 
when set in motion said mass is free to cause 
said projections to alternately impact said mov 
able member and Said maSS reflecting by Said 
impacts to deliver a plurality of secondary blows 
to Said movable member opposing movement 
thereof, 
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14. A circuit breaker comprising an unbalanced 

trip member movable to effect opening of the 
breaker, electroresponsive means operable in re 
Sponse to abnormal circuit conditions to move 
Said member, an extension on said unbalanced 
trip member, a substantially balanced oscillatable 
member disposed adjacent one side of said ex 
tension. So as to strike said one side of said ex 
tension upon rotation of said balanced member 
in either direction, means normally biasing said 
balanced member into engagement With said one 
Side of Said extension so that movement of said 
unbalanced trip member in response to physical 
shocks will impart oscillatory movement to said 
balanced member, the oscillating movement of 
Said balanced member in either direction causing 
said member to deliver a plurality of secondary 
blows to said one side of said extension in a di 
rection opposing tripping movement of said trip 
member. 

15. A circuit breaker comprising a pivoted trip 
Inern be naovable to effect opening of said breaker, 
electro-responsive means operable in response to 
2.bnorinal circuit eonditions to move Said Imera 
ber, an extension on said trip member, a balanced 
mass having a pivot disposed adjacent the free 
end of Said extension, a plurality of means actu 
ated by said balanced member and disposed on 
opposite sides of said pivot, said means being en 
gageable with said extension upon rotation of said 
maSS in either direction, ineans normally biasing 
one of said means into engagement with said ex 
tension whereby movement of said trip member 
in responSe to physical ShockS Will impart O'Scil 
latory movement to said balanced member, and 
said balanced member when in motion causing 
said means to deliver a plurality of blows to said 
extension opposing tripping movement of said 
trip member. 

16. A circuit breaker comprising a pivoted trip 
member movable to effect opening of said breaker, 
means operable in response to overload currents 
in the circuit of said breaker for moving said trip 
member, an extension on said trip member, a 
balanced oscillatable member disposed relative to 
said extension so as to engage said extension upon 
rotation of said balanced member in either direc 
tion, means biasing said balanced member into 
engagement with said extension so that Said mem 
ber Will be set in Oscillatory movement by said 
trip member upon movement of Said trip mem 
ber in response to physical shocks, the OScillatory 
movement of Said balanced member causing said 
member to deliver a series of Secondary blows to 
said extension opposing tripping movement of 
said trip member. 

17. A circuit breaker comprising a pivoted trip 
member movable to effect opening of Said breaker, 
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electro-responsive means Operable in response to 
abnormal circuit conditions to move said trip 
member, a Substantially balanced pivoted OScil 
latable member having one or more portions en 
gageable with one side of said trip member upon 
rotation of Said balanced member in either direc 
tion, the pivot of Said balanced member being 
disposed adjacent said one side of said trip mem 
ber and spaced from the pivot of said trip mem 
ber a distance greater than the distance between 
the pivot of Said balanced member and said one 
or more portions engageable with said trip mem 
ber, biasing means normally biasing said portion 
into engagement. With said trip member so that 
movement of said trip member in response to 
physical shocks will impart oscillatory movement 
to Said balanced member, and said balanced mem 



2,534,908 
5 

ber being free to oscillate in either direction a 
distance Sufficient to cause said one or more poi 
tions to deliver a series of Secondary blows to 
said one side of Said trip member opposing trip 
ping movement thereof. 

18. A circuit breaker comprising a trip member 
movable to effect opening of said breaker, elec 
troresponsiye means operable in response to ab 
normal circuit conditions to move said trip mem 
ber, a substantially balanced oscillatable member 
engageable with said trip member upon rotation 
of said balanced member, said balanced member 
being so disposed relative to Said trip member 
that engagement of said balanced member With 
said trip member moves Said trip member in the 
same direction irrespective of the direction of 
rotation of Said balanced menaber, in eanS nor 
mally biasing said balanced member into en 
gagement with said trip member so that move 
ment of said trip member in response to physical 
shock will impart oscillatory movement to said 
balanced member, and said balanced member 
being free to oscillate in either direction a dis 
tance sufficient to cause it to deliver one or more 
blows to said trip member opposing tripping 
movement thereof. 

19. In a shock proof circuit interrupter, means 
for preventing operative movement of a movable 
element of said interrupter in response to jarring 
forces comprising a Substantially balanced OScil 
latable member engageable With said mOVable elle 
ment upon rotation of Said OScillatable member 
in either direction, said oscillatable member being 
so positioned relative to said movable element that 
the engagement of Said oscillatable member With 
Said movable ellement moves Said movable elle 
ment in the same direction irrespective of the 
direction of movement of Said oscillatable men 
ber, means biasing said oscillatable member to a 
position whereby movement of Said movable ele 
ment in response to sudden shock Will impart oS 
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cillatory movement to said oscillatable member, 
and said oscillatable member being free to oscil 
late in either direction a distance Sufficient to 
cause it to deliver one or more blows to said 
nova bie element opposing operative movement of 
Said element. 

20. A trip device for a circuit breaker compris 
ing a trip member movable to cause opening of 
the breaker, means comprising a balanced maSS 
ha, Wing a, plurality of projectionS, Said projections 
being disposed in the path of tripping movement 
of Said trip member, means normally biasing one 
of said projections into engagement with said 
trip member whereby Said mass is set in motion 
by Said trip member in response to jarring forces, 
and said mass being arranged relative to said 
trip member so that when in motion it causes said 
plurality of projections to alternately impinge on 
said trip member to prevent movement of Said 
trip member in opening direction an extent Sufi 
cient to cause opening of the breaker. 
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