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to all whom it invay coice; it. 
Be it known that I, WALTER. E. IfARRING 

TON, a citizen of the United States, residing 
in the city and county of Philadelphia, and 

5 State of Pennsylvania, have invented certain 
new and useful Improvements in Automatic 
Electromagnetic Circuit-Breakers, of which 
the following is a specification. 
My invention relates to automatic electro 

I O magnetic circuit-breakers; and the chief ob 
jects of my improvements are to provide a 
circuit-breaker which will operate to open or 
close a circuit in a space of time in inverse 
ratio to the volume of excessive current pass 

I5 ing through it, which will be actuated either 
to open or close a circuit as predetermined, 
Which will be actuated either upon a prede 
termined maximum or minimum flow of cull 
rent, and in which the force exerted upon one 

2O of the movable cores by normal flow of cur 
rent may be employed to keep the switch 
bridge in position desired. I attain these ob 
jects by the mechanism illustrated in the ac 
companying drawings, in which 

25 Figure 1 is a front view of one form of my 
magnetic circuit-breaker with switch-bridge 
pivoted to magnetic jacket. Fig. 2 is a side 
sectional view of same on lines ac a' of Fig. 1. 
Fig. 3 is a front view of a portion of another 

3o form of my circuit-breaker, showing switch 
bridge not pivoted to magnetic jacket. Fig. 
4 is a side view of a portion of my magnetic 
circuit-breaker constructed to close the cir 
cuit or make a short circuit upon a predeter 

35 mined maximum or minimum flow instead of 
opening it. Fig. 5 is a side sectional view of 
portions of magnetic jacket, coil, and non 
lmagnetic tube, showing magnetic ring at up 
per end of non-magnetic tube. Fig. 6 is a sec 

4o tional view of a portion of circuit-breaker, 
showing another form of movable core. Fig. 
7 is a view of a portion of circuit-breaker, 
showing core D pivoted to arm independent 
of that to which the switch-bridge is pivoted. 

45 Similarletters refer to similar parts through 
out the several views. 
Myinvention consists, essentially, in the op 

eration of two cores or plungers movable in 
the magnetic field of a solenoid-coil and acted 

upon by a current passing through said coil 5o 
and a switch-bridge actuated by the opera 
tion of the cores or plungers to open or close 
the circuit. 

In the specific device represented in Figs. 
1 and 2 the beginning and end terminals are 55 
at A and II, respectively. The contact-ter 
minals II and I" are clip-shaped and filled 
with mercury. Contact, is made between these 
and switch-bridge N by its ends G entering 
the mercury contained in said cups land II". 6o 
The cores I) and E are inserted in the upper 
and lower openings of the non-magnetic tube 
L, which extends longitudinally through the 
center of coil J and magnetic jacket Mt. The 
upper core D is prevented from entering 65 
entirely into tube L by being attached by 
pivot IX to lever-arm , which supports switch 
bridge N. The lower core E is prevented dur 
ing flow of normal current from being drawn 
into the tube farther than the desired dis- 7 O 
tance by the counter resistance exerted by 
its weight. It is also prevented from being 
drawn entirely out of or away from the tube 
by the adjusting-screw S. The upper end of 
the core E is provided with a non-magnetic 75 
butt O to prevent it from sticking to the core 
D when the two coinae into contact. The 
insulating substancel may be employed as 
additional insulation between coil J and 
non-magnetic tube L. The spring P may be 8o 
employed to break the force of the fall of 
counterbalance 3, and also to retain it in 
the position to which it has been forced. 
The action of the current passing through 

the coil is to exert a force tending to suck or 85 
draw the core D downward into the coil, draw 
ing with it the switch-bridge N, causing the 
contacts G to remain in the merculty-cup termi 
inals II and II". Thus the circuit is kept closed 
or locked by the force of any normal current 9o 
passing through it. A force is exerted in a 
similar manner upon core E, tending to suck 
or draw it upward into the coil, which force 
when exerted by normal current is counter 
acted by the Weight of the core, as above 95 
stated. Upon the flow of a predermined ab 
normal or excessive current, however, the 
force exerted upon the core E, owing to its 
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adjustment hereinafter described, is sufficient 

IO 

3O 

40 

45 

to Overcome the counter l'esistance of its 
Weight, and the core rises in a space of time 
in inverse ratio to the volume of excessive 
current passing through the coil, the velocity 
of the core's movement constantly increasing 
until it strikes core D with a moment in suf 
ficient to drive core D upward and out of the 
coil. The switch-bridge to which core D is 
attached is carried with it, and the contacts G. 
are carried away from and out of the mercury 
cup terminals II and II", thus opening the cir 
cuit. 
Adjustment is effected with respect to the 

predetermined excessive flow of current nec 
essary to cause an automatic break by regul 
lating, by means of adjusting-screw S, the 
distance of the upper end of core E from the 
lower end of core i), also the approach of up 
per end of core E to the magnetic field within 
the coil in connection with the weight of the 
Said core, which may be diminished or added 
to by means of the movable weights. 
nut, as at Q, may be used to preserve the ad 
justment when inade. R. represents a grad 
ated Scale to indicate the adjustment. 
The switch-bridge N is pivoted to the mag 

netic jacket M at C. When actuated by the 
movement of core D or the pull of counter 
balance 3, it is carried over its pivot, C and 
so held by force of gravity. 
There are many cases in which it is desir 

able to open the circuit in the event of a be 
low-normal ?low of current. As has been ol)- 
served, the normal flow of current exerts a 
force upon coie D to draw it downward into 
the coil. To this force there is a counteract 
ing force exerted upon core TD tending to draw 
it upward out of the coil by the gravity weight 
of the counterbalance 3, which force a lornai 
current is sufficient to withstand. When, 
however, the flow of current through the coil 
falls below the predetermined minimum, the 
force exerted by it upon core D is insufficient 
to withstand the force exerted by the coun 
terbalance 3, which consequently falls and 
carries with it the switch-bridge N and con 
tacts G away from mercury-cup terminals 
and li', thus opening the circuit. Adjust 
lment is effected with Jespect to subnormal or 
minimum flow of current necessary to release 
core D by increasing or diminishing the lever 
age power of counterbalance B by moving it 
nearer to oi' farther from the fulcrum-pivot 
C by means of the screw-thread upon stem T 
for said adjustment, as shown. 
While I have described )ny invention as 

embodied in the specific device shown in Figs. 
1 and 2, it will be obvious to any one skilled 
in the art that the device embodying my in 
vention is capable of considerable valiation 
in detail of construction as well as mode of 
operation. For example, various forms of 
contact may be employed instead of mercury 
cup contacts. In Fig. 3 the switch-bridge is 
provided with laminated copper brushes G. to 
contact with smooth flat-surface contacts II, 
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in which case the suck or downward pull upon 
core JD by flow of normal current tonds to in 
crease and improve the contact between G. 
and H. A similai' result is accomplished by 
the for in of construction shown in Fig. G, the 
laminated copper brushes being at II instead 
of at G. 
The kinife-blade or clip contact is among 

other variations of contact that may be em 
ployed. 
Carbon-points (1 at the extremities of the 

switch-bridge N, in Fig. 3, are adapted to bear 
upon carbons h, yieldingly attached to con 
tact-terminals II and li" for final aircing. 
The switch-bridge N, which is shown in 

Figs. 1 and 2 as pivoted to magnetic jacket 
at C, need not be so pivoted, but may be 
adapted to fall away when forced from its 
contact position, as shown in Fig. 6, or it may 
be so constructed as to be held by means of 
atchets, as shown in Fig. 3, in the farthest, 
position to which it has been forced by the 
impact of the cores. The ratchet device may 
also be employed in conjunction with the 
pivoted bridge. 
The core D need not be attacled to bridge 

N Ol' its ever-ai'in in Casc 8:aid (O'e is SO 
constructed either by being widoned at its 
upport end to a greater diameter than the di 
ameter of the tube , as shown at Fig. 6, ol 
by having a shoulder, as show) in Fig. 7, or 
where any other suitable means be employed 
for preventing it from entering entirely into 
the tube. 
The core l) inay be pivoted to lagnetic 

jacket by an ai'in) independent of switch 
bridge of its pivot-arm. This is sometimes 
desirable ill order to relieve the core and its 
counterbalance from outside influences, as, 
for instance, the force which is imparted to 
the switch-bridge and its pivot-ai'in by the 
buoyancy of the nercury in the mercilly-cup 
contacts. This has been found to interfei'e 
with the nice adjustment of the circuit 
breake'. In Fig. 7 the core I) is pivoted to 
magnetic jacket, by arm (l, which is rigid with 
counterbalance-arm 3, while switch-bridge N. 
is pivoted by arm to silne pivot, C, but 
moving independently of a 'm (l. Alm (l, being 
directly beneath all n, has a preliminary 
movement before inpacting-arm ), as indi 
cated by dotted line e. 
The non-magnetic till:e L, which extends 

longitudinally through the coil and the jacket 
in which the cores are movable, may be dis 
ensed with by covering the magnetic cores 

With a non - lagnetic matelial, leaving the 
ends only exposed, or by covering such parts 
of the jacket, or coil as might be likely to 
come into cont:Ct. With the cores with a non 
magnetic material, or any other similar 
method of preventing the col'es from mag 
netically sticking to the jacket or coil. I 
have employed a non-magnetic tube simply 
as a convenient form of accomplishing this 
end and for tie additional reason that it fur 
nishes a guide for the movement of the cores. 
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Instead of the set-screw S for the purpose 
of Supporting and adjusting the core E a 
simple ledge or shelf may be employed to 
Support the core, or a pin U may be used, as 
shown in Fig. 4, passing through the longitus. 
dinal slot V in core E, in which case weights 
F may be attached to the extension Z of core 
E, as shown in said Fig. 4, for purposes of 
adjustment. 
A fixed magnetic piece in may be inserted 

in the head of magnetic jacket, as shown in 
Fig. 5, to reduce magnetic resistance and so 
that when core E rises in the coil and impacts 
core D, driving it upward, core E, having a 
diameter greater than that of the interior of 
said magnetic piece, adheres to its lower edge, 
thus preventing core D from returning to its 
normal position and closing the circuit. 
Instead of the non-magnetic butt O being 

upon the end of core E the same may be fixed 
upon the end of core D, or any equivalent 
means, movable or fixed between the two 
cores, may be employed to keep them from 
lmagnetically sticking. 

In the device specifically described adjust 
ment is effected by means of regulating the 
distance between the cores and by adding to 
or lessening the weight of core E and adding 
to or lessening the leverage weight of counter 
balance B. Additional adjustment may be 
effected by the employment of springs or 
weights to act directly or indirectly upon 
either or both cores, or Springs may be em 
ployed entirely to substitute the force of 
gravity, acting directly or indirectly, as 
through lever and counterbalance, upon the 
cores, in which case it is not necessary that 
the cores have a vertical movement. 
The circuit to be opened or closed may be 

either part of the circuit wherein the varia 
tion of current or voltage occurs or any other 
circuit. Instead of opening the circuit the 
switch-bridge may be adapted to be carried 
by the thrust of the cores or the pull of the 
counterbalance O' similar force toward con 
tact-terminals II and I' of another circuit, as 
shown in Fig. 4, and so close it, or the ter 
lminals H and H may be in the same circuit 
in which the variation of current or voltage 
occurs, and the effect of bridging of the ter 
minals II and II" is to cause a short circuit, 
cutting out a portion of the line. 
What I claim as my invention, and desire 

to secule by Letters Patent, is 
1. In an electromagnetic circuit-breaker the 

combination with the switch of two cores and 
a solenoid-coil, the cores movable in the mag 
netic field of the coil and adapted to be ac 
tuated by the current passing through the 
coil to actuate the switch and the Switch 
bridge attached to one of the cores, which is 
arranged and adapted to be actuated by the 
force of a normal flow of electric current to 
hold the terminals of the switch-bridge in 

3 

an efficiency in direct ratio to the volume of 
current flowing through the coil. 

2. In an electromagnetic circuit-breaker the 
combination with the switch of two cores, a 
solenoid-coil and a counterbalance, the cores 
movable in the magnetic field of the coil and 
adapted to be actuated by the current pass 
ing through the coil, the switch-bridge at 
tached to one of the cores and the countel'- 
balance attached to the Switch-bridge and 
adjusted and adapted to carry the Switch 
bridge with its terminals toward or away from 
the main contact-terminals upon the flow 
through the coil of a predetermined below 
In Orimal current. 

3. In an electromagnetic circuit-breaker the 
combination with the switch of two cores, a 
Solenoid-coil and carbon contacts, the cores 
movable in the magnetic field of the coil and 
adapted to be actuated by the current pass 
iing through the coil to actuate the Switch, 
the carbon-points at the extremities of the 
switch-bridge adapted to bear upon the car 
bons yieldingly attached to the main contact 
terminals for final arcing. 

4. In an electromagnetic circuit-breaker the 
combination with the Switch of two cores, a 
Solenoid-coil and a ratchet device, the cores 
movable in the magnetic field of the coil and 
adapted to be actuated by the current pass 
ing through the coil to actuate the switch, 
the ratchet device adapted and adjusted to 
hold the switch out of contact after having 
been actuated. 

5. In an electromagnetic circuit-breaker the 
combination with the switch of two cores and 
a solenoid-coil, the cores movable in the mag 
retic field of the coil and adapted to be actu 
ated by the current passing through the coil 
to actuate the switch, with movable weights 
and set-screw as means of adjustment With 
respect to almount of excessive cull’rent Ol' 
voltage necessary to actuate it. 

G. in an electromagnetic circuit-breaker the 
combination with the switch of two cores aln(l 
a solenoid-coil, the cores movable in the mag 
netic field of the coil and adapted to be actu 
ated by the current passing through the coil 
to actuate the switch, with movable countel 
balance as a means of adjustment With re 
Spect to minimum amount of current or Vol 
tage necessary for its actuation. 

7. In an electromagnetic circuit-breaker the 
combination with the switch of two cores, a 
solenoid-coil and a movable arm independent 
of the switch-bridge, the cores vertically mov 
able in the magnetic field of the coil and 
adapted to be actuated by the current pass 
ing through the coil to actuate the switch, 
the upper core pivoted to the arm having a 
movement independent of the switch-bridge. 

WALTER. E. ARRINGTON. 
Witnesses: 

JNO. STORES AIDA A1S, 
WA. M. S("()"I'T', 
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