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WANA. 

CIRCUIT INTERRUPTER, 

Application filed February 12, 1925. Serial No. 8,739. 

My invention relates to circuit inter 
rupte's and particularly to high-speed cir 
cuit interrupters. 
One object of my invention is to provide a 

circuit interrupter that shall operate in re 
sponse to the initial surge of excessive cur 
i'ent fluctuations. 
Another object of my invention is to pro 

vide a circuit interrupter that shall operate 
in an intel'val of time approximating a mag 
initide of .020 of a second, or less. 

it is a further object of my invention to SO 
design the nechanical and electrical ele 
inents of my circuit interrupter as to re 
duce the inertia of the several moving ele 
ments to a minimum consistent with the 
rigidity 'equired for sustaining the mechan. 
ical forces impressed upon then. 

in the operation of direct-current elec 
trical circuits, particularly such as are em 
ployed for railway work, it is important 
that such circuits shall be interrupted in ad 
vance of the crest of the current surges, such 
as are set up by short-circuit conditions. 
By reason of the fact that direct-current arcs 
do not pass through periods of Zero potential 
and current as do alternating-current arcs, 
it is very important to interrupt direct cur 
rent circuits before the surge has caused the 
current across the open circuit interrupter to 
leach in aximum value in order that the arc 
may not per'sist and destroy the contact mem 
bers of the circuit interrupter. Accordingly, 
I have designed a circuit interrupter that 
is capable of interrupting a direct current of 
several thousand amperes in .020 of a second 
or less. This exceedingly quick operation in 
Sures that the circuit is opened before the 
culient reaches maximum value in case of 
short-circuit ol' similar conditions. 

in the accompanying drawings, 
Figure 1 is a view, partially in elevation 

and partially in section, of a circuit inter 
rupier embodying my invention. 

Fig. 2 is a diagrammatic view of circuits 
and apparatus enbodying my invention. 

iFigs. 3 and 4 are side and face views, re 
spectively, of a Supporting member consti 
tuting a detail of my invention, and 

Figs. 5 and 6 are side and face views, re 
spectively, of a member constituting a de 
tail of my invention. 

In the several figures of the drawings, 

similar reference numerals indicate corre sponding parts. 
My invention comprises, in general, a 

floating contact lever 1 that carries a bridg 
ing contact member 2 for co-operation with 
a pair of stationary contact members 3, to gether with a closing electromagnet 4, a 
holding electro-magnet 5, and springs 6 and 

for co-operating with the electromagnets 
4 and 5. - 

Referring to Figs. 1, 5 and 6, the contact 
level I comprises a pair of spaced metal 
strips S that are secured to each other by 
livets 9. The strips 8 are provided with 
bosses 11 and openings 12 that together con 
stitute a seat for a shaft 13, while the lower 
ends of the strips 8 are provided with open 
ings 14 for the reception of a pin 15. The 
upper ends of the strips S are provided with 
ilotches 16 that constitute a seat for a sup 
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Porting shaft 1 of the bridging contact 2. 
Referring to Figs. 1, 3 and 4, the contact 

level 1 is inserted in a supporting or carry 
ing member 18 that entirely surrounds the 
lower portion thereof. The upper end of the 
lileinber 18 is constituted by bifurcated 
curved ends 19 that extend at substantially light angles to the main body portion there 
of and are provided with openings 21 near 
the extremities thereof. The lower end of 
the member 18 is provided with alined open 
ings 22 for the reception of the pin 15 that 
also projects through the openings 14 in the 
contact lever 1, whereby the pin 15 consti 
tutes the sole fixed connection between the 
gtact lever 1 and the supporting member 
The front enclosing wall 23 of the member 

18 and the back enclosing wall 24 do not en 
grge the contact lever 1 under any circum 
stances. The member 18 is provided with 
alined openings 25 at its elbow to receive 
pins 26 which serve to pivotally support it 
in the frame 27. 
The spring 6 is operatively connected be 

tween the frame 27 and the shaft 17 rest 
ing in notches 16 in the contact lever 1, 
while the spring 7 is connected between the 
frame 27 and a pin 28 that is inserted in 
openings 29 in member 18, whereby the 
Spring Tacts directly upon the carrying 
member 18 and the spring 6 acts directly 
upon the contact lever 1. An adjustable stop 
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member 30 is mounted on the frame 2 for 
engagement with the back Wall 24 of the 
member 18, whereby the degree of rearward 
movement of the latter may be regulated. 
The closing electromagnet 4 comprises ail 

almature member 31 that is Secured to the 
arm 19 of the member 18, by a pin 32, Seated 
in the openings 21, whereby the vertical 
movement of the armature 31 is translated 
into a turning movement of the member 18, 
The frame 27 is provided with an enlarged 
portion 33 that constitutes a stop for the 
rear face 34 of the bridging contact member 
2. A shock-absorbing spring and plungel' 
35 may be inserted in the stop member 33, 
if desired. 
An arc chute 36 is secured to the frame 27 

above the bridging contact inember 2 and the 
stationary contact members 3. The arc chute 
36 is provided with any conventional form of 
blowout coil 37 that is connected to a line 
terminal 38. A jumper 41 is attached to the 
lower stationary contact member 3 and the 
bridging contact member 2 for a purpose to so 

be hereinafter described. 
The holding electromagnet 5 comprises a 

core member 42 that is energized by coils 43 
and an armature member 44 that normally 
bridges an air gap in the core linember 42. A 
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tutes the Second line terminai. 

Referring to Fig. 1, a dash line A-A 
shown that passes between the stationary 

straight conductor 45, that is in parallel cir 
cuit with, but whose flux opposes that of, the 
coils 43 passes through the air gap of the 
core member 42 at substantially right angles 
to the plane of the core member 42 and in 
close proximity to the armature member 44. 
Under normal operating conditions, the 
magnetic field induced by the current trav 
ersing the conductor 45 is not sufficient to 
prevent the flux induced by the coils 43 from 
holding the armature 44 in place. 
A reactor 46 is connected in parallel cir 

cuit with the coils 43 and the conductor 45 externally of the holding electromagnet 5. 
The reactor 46 comprises a plurality of iami 
nations of magnetizable metal that surround 
a conductor 48, the end 49 of which consti 

The arma 
ture member 44 is supported by a rectangu 
lar lever 51 that is pivotally mounted at 52. 
A lever 53, which is pivotally connected at 
54 to the lever 51, connects the latter to the 
shaft 13 on the armature member 1. 

contact members 3 and the bridging contact 
member 2 when the latter is in its open posi 
tion, 
right of this line is of one polarity while all 
the apparatus above and to the left of the 
line is of opposite polarity, whereby the 
need for extensive insulation between elec 
trical parts is done away with. 

By reason of the jumper 41, the bridging 
member 2 is maintained at the same poiarity 
and voltage as the lower stationary contact 

is 

All the apparatus below and to the 
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member 3, whereby danger of arc ignition 
between the upper and lower stationary con 
tact members 3, or between the lower sta 
tionary contact meaber 3 and the bridging 
contact member 2, is eliminated, thereby in 
suring that ail arcs that may be formed shall 
be between the upper stationary contact 
inenber 3 and the bridging contact men 
ber 2. 

Referring to Fig. 2, the circuit interrupter 
is shown connected between a generator 61 
and a load 62. The holding coil 5 is con 
nected across the terminals of the generator 
61 through a fixed resistor 63 and a variable 
resistor 64. The parallel-connected straight 
conductor 45 and the reactor 46 are Con 
nected in series with the contact members 2 
and 3 and the load 62. 
The closing coil 4 is connected in parallel 

circuit with the holding coil 5 and in Series 
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connection with a manually-operated Switch 
65 for initiating the closing operation of the 
circuit interiupte'. if desired, a current 
limiting resistor 66 inlay be connected in 
shunt circuit to the contact member's 2 and 3. 
in which case, the circuit interrupter Operates 
merely to iiiterrupt tilat polition of the cur y t 
lent traversing the generator 61 that is in 
excess of the current for which the resistor 
66 is designed. 

it will be noted that the ends of the core 
member 42 ai'e 'ecessed to provide Space for 
the conductor 45 between two parallel air 
gaps (38 and 69. The air gap 68 is bridged 
by the armature member 44. The aii' gap 69 
is i'elatively short and, accordingly, there is 
a coinparatively small change in the total 
flux travel'sing the core member 42 by reason 
of changes in the value of the current trav 
ei'sing the conductor 45. 
The advantage of the foregoing construc 

tion is that, when the magnetic field of the 
conductor 45 is relatively strong to oppose 
the lasagnetic field of the coi'e heliber 42, 
which holds the arianature inemier 44 in posi 
tion, the Hagnetic circuit through the air 
gap 59 is of relatively low reluctance and 
the change in total flux in the core member 
42 is so Sinail that theire is no resulting “in 
ductive kick” of Such magnitude as to hold 
the al’iliature 44 in closed position. 
The parts sisown diagrahamatically in Fig. 

2 have been inlich silplified to aid in de 
scribing the operation of the circuit inter 
rupter, although their reference numeras 
colliespond to the Working parts shown in 
Fig. 1. 
With the circuit interrupter in the closed 

position shown in Figs. 1 and 2, the arma 
ture 44 opposes the contractile force of the 
spring 6, and the bridging member 2 is held 
in contact with the stationary contact mem 
bei's 3. Upon the occurrence of an excessive 
current surge in the working circuit, the re 
actor 46 causes an increased portion of the 
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current to traverse the straight conductor 
45, with the result that the strength of its 
magnetic field increases correspondingly to 
{)ppose that of the core member 42 upon the 
annature member 44. The armature 44 is 
thereupon released to permit the lever 51 to 
turn about its pivot point 52 under the force 
exerted by the spring 6 and, at the same 
time, the bridging contact member 2 is 
drawn away from the stationary contact 
inelnbers 3. During this movement, the Con 
tact lever 1 turns in a clockwise direction 
about the pin 15 until the rear face 34 en 
gages the plunger 35. 
When the circuit interrupter is in its open 

osition, and it is desired to close it, the op 
ei'ator closes the switch 65 to energize the 
closing electronagnet 4 and thereby cause it 
to draw its arnature member 31 downward 
ly, with the result that the supporting linell 
ber S is turned in a clockwise direction, 
callying the lower end of the contact lever 
1 with it. During the latter movement, the 
rear face 34 of the contact member 2 en 
gages the stop inellber 33 and the contact 
level 1 fulcruns about the latter, by reaso: 
of the bias of the spring (5. During this 
no veinent, the lever 53 is moved to the left 
of (the di'awing), thereby causing the lever 
51 to turn in a counter-clockwise direction, 
and to love the armature 44 into engage 
ineat with the core member 42, where it is 
held. Siriultaneously, the spring is ex 
tended and placed uncle' considerable ten 
sion. 
The operator then opens the switch (35 to 

de-energize the closing electromagnet 4. 
The spring then contracts to cause the 
supporting member 18 and the contact ever 
1 to be turned in a counter-clockwise direc 
tion about the shaft 13 until the back wall 
24 of the supporting member 18 nearly en 
gages the stop member 29. During this 
illoveilent, the relative vertical positions of 
the pin i5 and shaft 13 change, with the 
result, that the armature member 1 is turned 
until the bridging contact member 2 engages 
the stationary contact members 3. During 
the latter moveinent, the spring 6 is again 
placed under tension. The foregoing cycle 
of operations may be repeated whenever cir 
cuit conditions so require. 

I have devised a circuit interrupter that 
is especially adapted for interrupting cir 
cuits at 'eatively high speeds and in which 
the inass of naterial in the moving elements 
has been materially reduced, thereby elimi 
nating the time lag heretofore necessary in 
in parting a high velocity to the moving 
contact nembers, etc. I have also material 
ly siii) plified the construction of such cir 
cuit interrupters by eliminating the insulat 
iing material between the several operating 
elements thereof and operating the circuit 
inteii' iter with such elements all of the 
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same potential, whereby the only insulation 
that is necessary is the dielectric medium be 
tween the stationary and the movable con 
tact members when the circuit interrupter is 
in open position and the insulation between 
the current carrying parts and the fraine. 
Various IIlodifications and changes may 

be inade without departing from the spirit 
and Scope of the invention, as defined in the 
accompanying claims. 

i claim as my invention: 
1. In a Switch structure, a floating mem 

bel', a contact member controlled by said 
fioating membel', a holding electromagnet, a 
closing electromagnet, and a resilient mem 
bel' for actuating said floating member to 
in love the contact member into closed posi 
tion biasing a second resilient member at 
the same time, both l'esilient allenbers acting 
together to actuate the floating linember and 
contact inhember into open position. 
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2. In a Switch structure, a floating mem 
ber, a contact member controlled by said 
fioating linember, a holding electromagnet, 
a closing electrollagnet for in parting a 
turning movement to said floating member 
whereby the holding electromagnet becomes 
effective, a member stressed during the first 
turning novelinent for imparting a second 
turning movement to said member for nov 
ing the contact member into circuit-closing 
positici, and a second member stressed dur 
ing the last turning movement for effecting 
a circuit-interrupting movement of the first 
inentioned unember when the force of the 
hoiding electromagnet reaches a predeter 
mined minimum. 
3. in a switch structure, a floating con 

tact lever, a contact member carried thereby 
idjacent to one end thei'eof, a holding elec 
tromagnet, a closing electromagnet for in 
parting a turning movement to the contact 
lever whereby the holding electromagnet be 
coilles effective, the rear face of the contact 
member serving as a fulcrum during the 
turning movement, a member stressed dur 
ing the first turning movement for impart 
ing a Second turning movement to the con 
tact lever fol' moving the contact member 
into its circuit-closing position, and a mem 
bel stressed during the last turning move 
ment, fol' effecting a circuit-interrupting 
novelanent of the contact lever when the 
force of the holding electromagnet is below 
a predetermined value. 
4.in a SWitch structure, a frame, a sup 

porting member pivotally mounted thereon, 
a resilient, member connecting the frame 
and supporting member, a contact member 
pivotally mounted on the supporting mem 
ber, and a second resilient member connect 
ing the frame and contact member. 

5. In a switch structure, a frame, a sup 
porting member pivotally mounted thereon, 
a resilient illenber connecting the frame 
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4. 

and supporting member, means for actuat 
ing the supporting member against the force 
of the resilient member, a contact member 
pivotally mounted on the supporting hem 
ber, holding means therefor and a second 
resilient member operatively connecting the 
frame and the contact member, whereby, upon the actuating means becoming ineffec 
tive, the first resilient member turns the 
supporting member and contact member 
against the force of the second resilient 
member. 

6. In a switch structure, a frame, a sta 
tionary contact member, a supporting men 
ber pivotally mounted thereon, a resilient 
member connecting the frame and support 
ing member, means for actuating the Sup 
porting member against the force of the re 
silient member, a contact lever pivotally 
mounted on the supporting member, a con 
tact member carried thereby, holding aheans 
for the contact lever, and a second resilient 
member connecting the frame and the con 
tact lever, whereby, upon the actuating 
means becoming ineffective, the first resil 
ient member turns the supporting member 
and contact lever against the force of the 
second resilient member to cause the en 
gagement of the contact members. 

7. In a switch structure, a frame, a sta 
tionary contact member, a supporting mem 
ber pivotally mounted thereon, a resilient 
member connecting the frame and support 
ing member, means for actuating the Sup 
porting member against the force of the 
resilient member, a contact lever pivotally 
mounted on the supporting member, a con 
tact member carried thereby, holding means 
for the contact lever, and a second resilient 
member connecting the frame and the con 
tact lever whereby, upon the actuating 
means becoming ineffective, the first resil 
ient member turns the supporting member 
and contact lever against the force of the 
second resilient member to cause the engage 
ment of the contact members, the second re 
silient member returning the contact lever 
to its initial position upon the holding means 
becoming ineffective. 

8. In a switch structure, a frame, a sup 
porting member pivotally mounted thereon, 
a resilient member connecting the frame and 
supporting member, means for actuating the 
supporting member against the force of the 
resilient member, a contact lever pivotally 
mounted on the supporting member, holding 
means therefor, and a second resilient men 
ber connecting the frame and the contact 

65) 
lever, whereby, upon the actuating means be 
coming ineffective, the first resilient member 
turns the supporting member and contact 
lever about the holding means against the 
force of the second resilient member. 

9. In a switch structure, a frame, a Sup 
porting member pivotally mounted thereon, 

1669,546 

a resilient member connecting the frame 
and supporting member, means for actuating 
the Supporting member against the force of 
the resilient member, a contact lever pivot 
ally mounted on the supporting member, 
holding means therefor, and a second resil 
ient member connecting the frame and the 
contact lever, whereby, upon the actuating 
means becoming ineffective, the first resil 
ient member turns the Supporting member 
and contact lever about the holding means 
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against the force of the second resilient 
member, the second resilient member re 
turning the contact lever to its initial posi 
tion upon the holding means becoming in 
effective. 

i0. In a circuit interrupter, an electro 
magnet having a pair of air gaps in parallel 
relation, an energizing coil therefor, and a 
Straight conductor extending adjacent to 
One of the air gaps whereby, under prede 
termined conditions the reluctance of that 
air gap is changed without altering the re 
luctance of the other air gap. 

11. In a circuit interrupter, an electro 
magnet having a pair of air gaps in parallel 
relation, an energizing coil therefor, and a 
straight conductor in circuit with the ener 
gizing coil extending adjacent to one of the 
air gaps, whereby under predeterinined con 
ditions the reluctance of that air gap is 
changed without altering the reluctance of 
the other air gaps. . . - 

12. In a circuit interrupter, a frame, a sta 
tionary contact member, a movable contact 
member and means for actuating the mova 
ble contact member comprising a resilient 
member for imparting the final closing 
movement to the movable contact member 
and for biasing it into firm engagement with 
the stationary contact member after closure 
and a second resilient member for biasing 
the movable contact member into open posi 
tion. - 

13. In a circuit interrupter, a flaine, a 
Stationary contact member, a movable con 
tact member and means for actuating the 
movable contact member comprising a re 
silient member for imparting the final clos 
ing movement to the movable contact mem 
ber and for biasing it into film engagement 
with the stationary contact member after 
closure and a second resilient member for 
biasing the movable contact member into 
open position and means for separately ad 
justing the resilient members. 

14. In a switch structure a pair of sepa 
l'able contacts, one of Said contacts being 
mounted upon a floating member having 
two cooperating biasing hembers, a holding 
magnet having an arnhature hingedly sup 
ported by the floating member between the 
biasing members, the relative positions of 
said biasing members being such that one 
biasing member operates the floating mem 

8 

i 

5 

05 

is 



1,669,546 5 

ber against the biasing action of the other ber in a circuit interrupter, of a pair of bi- 15 
biasing member to close said contacts and asing members having a differential action 
that both biasing members unite their ac- about a fulcrum to bias the floating member 
tion to operate the floating member to open in one angular direction, when said fulcrum 

5 the said contacts upon the release of the is held unmovable, and means to release said 
holding magnet. fulcrum, said biasing members being so post- 0 

15. In a switch structure, a floating mem- tioned that they cooperate to move the float 
ber, a contact member controlled by said ing member in another angular direction 
floating member, a holding electro-magnet when the fulcrum is released. 

it controlling a hinge which supports the float- In testimony whereof, I have hereunto 
ing member, and a pair of co-directional subscribed my name this 9th day of Febru- 25 
biasing members for the floating member, ary 1925. 
one above and one below said hinge. 

16. The combination with a floating mem- CHRISTIAN AALBORG. 


