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ABSTRACT OF THE DISCLOSURE 

An automatic breaker includes a movable contact sys 
tem and a stationary contact system operatively asso 
ciated with one another. The stationary contact system is 
constituted as a series coil having both a movable and 
stationary member. The stationary member is adjustably 
supported so that it can be turned 180° from a ?rst posi 
tion to alter the electrodynamic forces exerted by the 
stationary member on the movable member. In this re 
spect the stationary member when in the ?rst position 
constitutes the series coil as a current limiter and when 
turned 180° therefrom constitutes the series coil as a 
compensator. 

The present invention relates to automatic breakers 
intended for short-circuit and overload protection in elec 
trical units, as well as for occasional operational switch 
ings of A—C and D-C circuits and, more particularly, 
to automatic breakers intended for the operation in both 
current-limiting (quick-action) and selective protection 
duties. 1 

Known in the art are automatic breakers, e.g. triple 
pole breakers, comprising a control mechanism, a maxi 
mum current release gear, and movable and stationary 
systems of contacts in each of the poles, either of the 
contact systems being provided with arcing horns ar 
ranged under arcing suppressors. 

Also known are automatic breakers, e.g. triple-pole 
selective breakers with electrodynamic compensators, as 
well as automatic breakers of increased switching capac 
ity with built-in quick-break fuses. 
Each of these known automatic breakers has its own 

designation; correspondingly, they all vary in design, over 
all and setting dimensions, which fact complicates their 
manufacture and create difficulty in arranging them in 
switching devices. Other disadvantages are a low switch 
ing capacity, inconvenience in use since after cutting off 
short-circuit currents, the requirement of a change of 
burned out fuses, thus leading to time waste in the equip 
ment operation and making impossible the remote con 
trol of automatic breakers, and also the provision of a 
fuse unit increases overall dimensions. 

It is an object of the present invention to provide an 
automatic breaker usable both as a current~limiting and 
selective switch, requiring only a minor rearrangement of 
the components of its contact system. 

According to this and other objects, in an automatic 
breaker with a system of movable and stationary con 
tacts in each of the poles, according to the invention, 
the system of stationary contact is fashioned as at least 
a double-Wound series coil serving as an electrodynamic 
device, and consists of a movable part functioning as a 
stationary contact, and of a stationary part. The point of 
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connection of these parts of the series coil and their shape 
are selected such as to permit a 180° turn of the station 
ary part of said coil in relation to its longitudinal axis, 
provided the position of its movable part insuring nor 
mal closure of the contacts remains invariable. The turn 
of the stationary part of the series coil varies the direc 
tion of electrodynamic impact on the movable part of 
said coil and, depending upon the position of its sta 
tionary part, permits the use of the coil both as a cur 
rent limiter in the current-limiting version of the breaker 
and as a compensator in its selective version. 
The movable and stationary parts of the series coil 

may be U-shaped, while it is feasible that the point of 
connection of these parts be between the sides of the 
U-shaped stationary part of the coil. 

It is feasible that the point of connection of the U 
shaped stationary and movable parts of the series coil 
be equidistant from the sides of the U-shaped stationary 
part. 

In order to increase the electrodynamic impact on the 
movable part of the series coil, one of the sides of the 
latter may be arranged inside the stationary part of the 
coil, while the other side is arranged on its exterior. 
The movable part of the coil may have an elongated 

end serving as an arcing horn for the stationary contact. 
For the connection of an outer circuit, the stationary 

part of the series coil may have a lead-out arrangement 
symmetrically with respect to the sides of said part, one 
of which sides may support the stationary part within the 
breaker. 

It is feasible to divide the movable part of the series 
coil, which serves as stationary contact, into at least two 
longitudinal portions whereon the contacts are secured. 

In order to synchronize the motion of the above-said 
longitudinal portions, it is feasible that they be mechan 
ically interconnected by means of, for example, a roller. 

It is feasible that said longitudinal portions be con 
nected to one another with a clearance so as to permit 
their self-setting when the breaker contacts are closed. 

In order to preclude the interwelding of the arcing 
horns of the stationary contacts when moving towards 
each other, the surfaces of said horns facing each other, 
may be provided with projections arranged below the 
working surface of the horns. 
The automatic breaker may be ?tted with a device 

for insuring contact pressure and automatic lowering of 
the working contacts of the compensator. 

It is feasible to make the device for insuring the con 
tact pressure and automatic lowering of the working con 
tacts of the compensator in the form of a spring, a bush 
ing and a rod, the latter passing inside said spring and 
bushing and having a nut on one of its ends and a head 
on the other end, and movable inside the bushing secured 
in the automatic breaker body. It is feasible that the spring 
of said device be resting against the nut at one of its ends 
and against the bushing at the other end. 

Other objects and advantages of the present invention 
will be more apparent from the description of a speci?c 
embodiment thereof, reference being had to the appended 
drawings, wherein: 
FIG. 1 shows diagrammatically a general view of the 

automatic breaker, according to the invention; 
FIG. 2 is a series coil of the automatic breaker, which 

is used as current limiter, side view; 
FIG. 3 is a series coil of the automatic breaker, which 

is used as a compensator, side view; 
FIG. 4 is a top view of FIG. 2; 
FIG. 5 is a series coil of the automatic breaker, which 

is used as compensator with a device insuring the con 
tact pressure and automatic lowering of the working con 
tacts, side view; 
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FIG. 6 shows a joint A in FIG. 5, on an enlarged scale; 

and 
FIG. 7 (a, b and c) is the diagram of the current ?ow 

through the contact systems of the automatic breaker, 
according to the invention. 

Enclosed in a plastic body 1 (FIG. 1) of the automatic 
breaker are: a breaker~controlling mechanism 2 coupled 
with a handle 3, a maximum current release gear for 
switching otf the automatic breaker in case of emergency 
conditions of a protected circuit, a system 5 of movable 
contacts and a system 6 of stationary contacts. The sys 
tems 5 and 61 are arranged in each pole of the automatic 
breaker beneath an arcing device consisting of steel plates 
7 secured in insulation walls 8 and a ?re-extinguishing 
grid 9. 
The system 5 of movable contacts comprises a working 

contact ‘10 and a current-conducting contact holder 11 
which is coupled with a lead-out busbar 13 by means of a 
?exible connection 12. The contact holder 11 is provided 
with an arcing horn 14. 
By means of the controlling mechanism 2 the contact 

holders 11 of each pole of the automatic breaker are cou 
pled with the handle 3 intended for operating the auto 
matic breaker. 
The system 6 of stationary contacts is made as a double 

wound series coil sewing as an electrodynamic device. 
The series coil functioning as a stationary contact con 

sists of movable and stationary parts 15 and 16 respec 
tively, both U~shaped. The point of connection of said 
U-shaped movable and stationary parts is arranged be 
tween the sides of the stationary part so that one of the 
U-shaped sides of the movable part 15 of the coil lies 
within the stationary part 16, whereas the other side is 
placed on the outer side thereof. This largely increases the 
electrodynamic impact on the movable part 15 of the 
coil, as the occurrence of arcing in the contact systems 
of the automatic breaker results in a current circuit 
forming an additional coil (FIG. 70). In this case, the 
point of connection of the movable and the stationary 
parts 15 and 16 respectively, of the series coil is equi 
distant from the sides of the stationary part so that the 
size g is equal to the size g1 (FIGS. 2, 3, and 5). Such an 
embodiment of the movable and stationary parts 15 and 
16 respectively, of the coil and the selection of the point 
of their connection permit, provided the position of the 
movable part 15 remains invariable, the turning of the 
stationary part 16 of the coil by 180° in relation to its 
longitudinal axis and the use of the series coil as both a 
current limiter (FIG. 2) and a compensator (FIGS. 3 
and 5), as this turn of the stationary part 16 of the series 
coil changes the direction of electrodynamic impact 'on 
its movable part 15. 
One of the ends of the U~shaped stationary part of the 

series coil has a lead-out 17 serving as a connection for 
the outer conductors and is symmetrical or equally spaced 
from both of its sides so that the distance B is equal to 
the distance BI (FIGS. 2, 3 and 5), while its other end 
is connected to the movable part 15 of the coil by means 
of a prop 18 and a current-leading hinge 19. 
The symmetrical arrangement of the lead-out 17 in re 

lation to the sides of the stationary part 15 permits a 
setting of the stationary part 16, after its turn by 180°, 
which insures a permanent and stable contact of the mov 
able part 15 with the working contact 10. 
The movable part 15 of the series coil functioning as 

stationary contact has a working contact 20. 
When the series coil is used as a current limiter (the 

current-limiting version of the automatic breaker, FIG. 
2), its stationary part -16 is secured to the body 1 of the 
automatic breaker with a side having the lead-out 17, in 
case said series coil is employed as a compensator (the 
selective version of the automatic breaker), it is fastened 
with its other side to whose end the prop 18 (FIGS. 3 
and 5) is attached. Both sides of the U-shaped stationary 
part 16 of the series coil are provided with apertures 21 
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insuring the support of said coil by the automatic breaker 
body 1 by means of screws 22. 

In case the series coil is employed both as a current 
limiter (FIG. 2) and as a compensator (FIGS. 3 and 5), 
its movable part 15 remains in a position permitting the 
normal shortening of the working contacts 10 and 20. 
The movable part 15 of the series coil with its contact 

20‘ is divided into two longitudinal parts, each having an 
elongated end 23 serving as an arcing horn. 

In case the series coil is used as a compensator, its 
divided movable part 15 reduces the electrodynamic re 
pulsion of the contacts 10 and ‘20 owing to a greater num 
ber of contact points. 

In case the series coil is used as a current limiter, the 
division of the movable part ‘15 insures a more stable 
magnitude of the operation current of the current limiter. 
Thus, with current ?owing through the coil, its movable 
part 15 is in?uenced by the sum of two forces, i.e., the 
stable force of the electrodynamie circuit induced by the 
series coil, and the unstable force of the contacts repul 
sion. The division of the movable part 15 of the series 
coil helps decrease the unstable component of the sum of 
the forces and thus decrease the spread of the operation 
current of the whole series coil circuit. Furthermore, the 
division of the movable part 15 of the series coil permits 
a better centering of the arc whose point of bearing tends 
to travel along a slot dividing the arcing horns 23, as well 
as improves the conditions of heat emission in the case of 
prolonged current flow. The division of the movable part 
15 of the series coil may occasionally cause irregular dis 
tribution of the current in it, which brings about an 
‘asynchronous disconnection of the contacts 20. In order 
to insure the synchronous travel, the divided movable 
part 15 of the series coil has a connection by means of a 
roller 24 (FIG. 4) passing through apertures 25. This 
connection is made with a clearance, thus insuring a self 
setting of the working contacts 20 when the automatic 
breaker is in ON-position. 

In order to prevent the interwelding of the arcing 
horns 23, and to maintain the clearance therebetween 
when moving towards each other under the action of the 
electrodynamic forces emerging ‘when the arc travels 
along them, the sides of the arcing horns 23 are provided 
with projections ‘26, laterally engageable \with one an 
other which are below the working surface of the arcing 
horns 23 along which the are bearing point travels. 

Electric contact in the current-leading hinge 19 cou 
pling the movable and stationary parts 15 and 16 respec 
tively, of the series coil is effected simultaneously in two 
ways: through the conjugated surfaces of the divided 
movable part 15 of the series coil and the prop 18, as 
well as through the surface of a current-conducting axis 
27 and the surface of the apertures in the movable parts 
15 of the series coil and the prop 18. 
When the surfaces of the current-leading axis 27 come 

into contact with the surfaces of the openings in the 
movable part 15 of the series coil and the prop 18, the 
contact pressure is effected by means of a spring 28 (FIGS. 
2 and 3), whose one end rests against the movable part 
15 and the other end bears againt the stationary part 
16 of the series coil. 
When the conjugated surfaces of the movable part 15 

of the series coil and the prop 18 come into contact, the 
contact pressure is effected by means of a spring 29 (FIG. 
4), whose one end rests against the head of the current 
conducting axis 27, and the other rests against the movable 
part 15 of the series coil. 

In order to insure stable contact, the surfaces of the 
divided movable part 15 of the series coil and the prop 
18 carry straps 30 made of a material possessing high 
conductivity and mechanical strength (for instance, metal 
ceramics on a sliver basis). 
The contact pressure of the working contacts 10 and 

20 of the automatic breaker used as both a current limiter 
and a compensator (in current limiting or selective 
variants) is effected by means of a spring 31 (FIGS. 2 
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and 3), one of whose ends rests against the movable 
part 15 of the series coil, and the other end rests against 
a screw 32 screwed into a shoe 33 fastened to the body 
1 of the automatic breaker whose turn regulates the con 
tact pressing. 
The provision of the series coil as a compensator in 

sures high electrodynamic stability of the contact system 
of the automatic breaker. However, said electrodynamic 
stability can be made still higher by lowering of the work 
ing contacts so as to compensate the springing effect of 
the parts of the control mechanism 2, but this reduces 
the switching capacity of the automatic breaker. 
The electrodynamic stability of the working contacts 

of the automatic breaker may be increased by employing, 
instead of the spring 31 insuring only contact pressure, 
a device 34 (FIG. 5) which, in addition to the provision 
of contact pressure, automatically lowers the working con 
tacts when strong currents flow through the series coil, 
without affecting the switching capacity of the automatic 
breaker. 

The device 34 comprises a rod 35 (FIG. 6) passing 
through a Spring 36 insuring contact pressure and a bush 
ing 37. Said bushing 37 is screwed into the shoe 33 secured 
in the body 1 of the automatic breaker. The rod has, 
on one of its ends, a head 38 provided inside the bushing 
37 and a nut 39 on the other end. By its one end, the 
spring 36 rests againt said bushing 37, and against the 
nut 39 by the other end. The extent of compression of 
the spring 36 conditions the force of contact pressure. 
By screwing the bushing 37 into the shoe 33 fastened in 
the body 1 of the automatic breaker, it is possible to 
adjust a clearance 6 (the normal lowering of the contacts) 
which is chosen to be smaller than a clearance 5, (FIG. 5) 
(the lowering of the contacts taken with regard to auto 
matic increase). 
The device 34 is an independent unit which can be un 

screwed from the body 1 of the automatic breaker and 
which allows the adjustment of the contact pressure out 
side the automatic breaker by way of fastening the nut 
39 on the rod 35. 

In order to actuate the automatic breaker, the handle 
3 (FIG. 1) is transferred into position C. As a result, 
the control mechanism 2 rapidly shifts the contact holders 
11 and instantly closes the working contacts 10 and 20 
(FIGS. 2, 3 and 5), said closure being independent of 
the speed of the travel of the handle 3. 

All this results in a closed electric circuit. 
The ?ow of the current through the series coil used 

as a current limiter causes the emergence of electro 
dynamic forces which act to turn the movable part 15 
of the series coil, fastened to which is the working con- 5 
tact 20, toward a pointer F (FIGS. 2 and 7b). 

However, the electrodynamic circuit induced by the 
series coil which is used as a current limiter, as well as 
means for compressing the spring 31, are selected such 
that the turn of the movable part 15 takes place only 
after the current has reached a certain magnitude, i.e. the 
current of electrodynamic setting. The magnitude of this 
current is greater than the magnitude of the current caus 
ing the operation of the maximum current release gear 4. 
The same spring 31 insures contact pressure when the 

working contacts 10 and 20 (FIG. 2) are closed. 
In case of emergence of short-circuit current in a pro 

tected circuit, stronger than the current of electromagnetic 
setting of the series coil used as a current limiter, under 
the action of electrodynamic forces induced in said coil, 
the movable part 15 of the series coil begins to turn at a 
high speed around the axis 27 breaking the contacts 10 
and 20 (FIG. 70) before the operation of the control 
mechanism 2. The emerging arc restricts the growing of 
the short-circuit current and prevents it from reaching 
its maximum. 
With the arc on the horns 14 and 23, the current ?ow 

ing through the latter forms an additional coil largely 
increasing the electrodynamic effect which results in a 
higher speed of breaking the contacts 10 and 20. 

40 
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As the arc travels along the arcing horns 14 and 23, 

it passes into the arcing suppressor to be broken and 
deionized therein. The ?ame and glowing gases that ap 
pear as a result of the are burning fall into the ?ame~ 
extinguishing grid 9 wherein they are subject to intensive 
cooling. 
The provision of ?ame-extinguishing grids largely limits 

the ionized space beyond the arcing suppressors chambers, 
which is of primary importance for reducing the di 
mensions of the distributing devices. 

Concurrently with the turn of the movable part 15 of 
the series coil used as a current limiter, the maximum 
current release gear 4 becomes operable to actuate the 
control mechanism 2 which is quick to respond and which, 
in its turn, withdraws the contact holders 11 keeping them 
separated so as to ensure a preset clearance between the 
contacts 10‘ and 20. 
The handle 3 occupies the position D. 
During the operation of the control mechanism 2 the 

movable part 15 of the series coil used as a current limiter 
remains in a turned position (FIG. 70) as a result of the 
current flowing through it, as long as the arc exist. After 
the suppression of the arc, the movable part 15 of the 
series coil returns to the initial position under the action 
of the spring 31, the contact holders 11 being in a with 
drawn position (FIG. 1). 

In case emergency current is induced in the circuit 
protected by the automatic breaker, which is weaker than 
the current of the electrodynamic setting of the series 
coil used as a current limiter, only the maximum cur 
rent release gear 4 becomes operable. The movable part 
15 of the series coil functions only as a stationary con 
tact. As for the rest, the process of automatic discon 
nection is similar to that described hereinabove. 

Unlike the current-limiting version of the automatic 
breaker, the selective automatic breaker makes it a con 
dition that its contacts in case of strong currents be closed 
within a preset time, i.e., prevent an electrodynamic dis 
card caused by the forces of current line narrowings in 
an area of their convergence in the contact point of the 
working contacts. This condition is feasible owing to 
the use of the series coil as a compensator. In addition, 
the stationary part 16 of said coil should be turned as 
is shown in FIG. 3. The ?ow through this coil is strong 
currents results in the emergence of electrodynamic forces 
tending to turn the movable part 15 of said coil toward 
a pointer L (FIGS. 7a and 3), thus biasing the working 
contacts 20 against the contacts 10 and preventing them 
from breaking until the preset period of time elapses. 
As soon as the preset period of time elapses, the max 

imum current release gear 4 becomes operable actuat 
ing the control mechanism 2 which withdraws the con 
tact holders 11. Further on, the breaking process goes 
on similar to that described hereinabove. 

In case of the employment of the device 34 (FIGS. 
5 and 6), the automatic lowering of the working contacts 
of the automatic breaker without reducing the switching 
capacity is conditioned by the fact that the ?ow of strong 
currents through the series coil used as a compensator, 
its movable part 15 may turn toward the pointer L 
until the clearance 6, is fully used up, withdrawing from 
the rod 35. Simultaneously, the spring 28, in addition 
to effecting contact pressure on the current-conducting 
axis 27, returns, ‘with the automatic breaker discon 
nected, the movable part 15 of the series coil to the 
initial position, pressing it to the rod 35. The moment 
created by the spring 28 in relation to the current-con 
ducting axis 27 is far less than the moment created by 
the spring 36. When the automatic breaker with the de 
vice 34 is engaged the control mechanism 2 overcomes 
the strain of the spring 36 only at a travel length equal 
to the clearance 5 corresponding to the normal lowering 
of the working contacts. 
The device is particularly effective if the lowering of 

the breaker contacts becomes smaller in the course of 
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its operation, say, at the expense of the wear of the 
working contacts 10 and ‘20, as well as the Wear of the 
parts of the control mechanism 2. Consequently, the 
provision of the device 34 increases the dependability 
and prolongs the service life of the automatic breaker. 
The switching position of said automatic breaker is 

determined by adjusting the handle 3 (FIG. 1). 
When the automatic breaker is in ON-position, the 

handle 3 occupies the position C; if said breaker is dis 
connected manually, the handle is in the position K. 
The position D indicates the automatic disconnection of 
the breaker. 

In order to engage the automatic breaker after it has 
been automatically disconnected, it is necessary ?rst to 
withdraw the handle 3 to the position K, wind up the 
control mechanism 2 and then transfer the handle to the 
position C. 

Thus, the proposed automatic breaker has small overall 
dimension and can be manufactured from analogous 
members both in the current-limiting and selective ver 
sions. 

In the current-limiting version said automatic breaker 
insures quick and reliable action while in the selective 
version its advantage is high electrodynamic stability of 
the working contacts. 
The present automatic breaker insures reliable pro 

tection against overloads and short circuits in powerful 
electric circuits (grids), permitting direct manual and 
remote control and is prepared for repeated engagement 
after disconnecting short-circuit currents. 

All this indicates essential advantages in the course of 
manufacturing these automatic breakers and the use 
thereof. 
We claim: 
1. An automatic breaker comprising movable contact 

means and stationary contact means operatively associ 
ated with one another, said stationary contact means 
being constituted as a series coil including a plurality 
of turns and serving as electrodynamic means and further 
including a movable and ‘a stationary member, said sta 
tionary member acting to exert electrodynamic forces 
on said movable member, said stationary member be 
ing adjustably supported to be selectively turned from 
a ?rst position to a second position 180° from said ?rst 
position, whereby the extent of said electro-dynamic 
forces exerted by said stationary member on said movable 
member is selectively altered, said stationary member 
when in said ?rst position acting to constitute said series 
coil as a current limiter and when in said second position 
acting to constitute said series coil as a compensator. 

2. An automatic breaker as claimed in claim 1, ‘where 
in the movable and stationary members of the series coil 
are U-shaped and interconnected, such that the point of 
connection is between the sides of the U-shaped station 
ary member of the coil. 

3. An automatic breaker as claimed in claim 2, where 
in the point of connection of the U-shaped movable and 
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stationary members of the series coil is equidistant from 
the sides of the U-shaped stationary member. 

4. An automatic breaker as claimed in claim 1, where 
in to increase the electrodynamic impact on the movable 
member of the series coil, one of the sides of the latter 
is arranged inside the stationary member of the series 
coil, while the other is extended outwardly therefrom. 

5. An automatic breaker as claimed in claim 1, where 
in the movable member of the series coil includes an 
elongated end portion constituting an arcing horn. 

'6. An automatic breaker as claimed in claim 1, where 
in the stationary member of the coil includes a lead-out 
portion symmetrical to its sides, and adapted for being 
fastened in the breaker. 

7. An automatic breaker as claimed in claim 1, where 
in the movable member of the series coil includes at 
least two spaced longitudinal portions and a contact ele 
ment connected to each of said spaced longitudinal por 
trons. 

-8. An automatic breaker as claimed in claim 7, where 
in said spaced longitudinal portions are mechanically in 
terconnected by means of a roller. 

9. An automatic breaker as claimed in claim 7, in 
cluding an arcing horn connected to each said spaced 
longitudinal portions and wherein to preclude the inter 
welding of the arcing horns when moving towards each 
other, said horns include projections arranged below the 
working surfaces of the horns to be engageable with 
one another. 

10. An automatic breaker as claimed in claim 1 in 
cluding adjustable means for adjusting the contact pres 
sure between said movable contact means and said sta 
tionary contact means, said adjustable means comprising 
a bushing secured to said breaker, a rod including op 
posite end portions, one of ‘which is a head shiftably 
extending into said bushing, a nut adjustably secured to 
the other end portion of said rod, and a spring engaging 
said nut and said bushing, said other end portion of said 
rod being engageable with said movable member of said 
stationary contact means. 
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