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ELECTERIC AND MANUFACTURN (; ; * . yr A F PENNSYLVANIA 

CIRCUIT-INTER." E 

1,132,772. 
Application file?i Decembe3, 5, 30. 

?o all nuch om it may concern ' 
Be it known that 1, For W. H. A fis. a 

citizen of the United States, and a l'esicit: it 
of Vilkini si burg. in the county of Allegia ei y 
and State of l’ennsylvania, ha v e il v ette it 
new and i seful Improvement in Cit'cilit - i - 
terrupters, of wlich the following is i spººl 
fication. 

MIy invention relates to circuit ili te: ftp, 
ers for electric circuits, and it has special 
reference to automatic tripping de viciºs fºtº 
such apparatus. 
The object of my in vention is to pro vidie 

a simpie and effective device of the tibi? S' e 
indicated character which shall be pall t’i 
darly adapted to trip out the oper'a ting 
mechanism of a circuit interrupte!' lità di:i' 
conditions of no-voltage and shall entry 
means whereby the release Nuage, is i e 
lieved of its usial severe function of 
the movible core when the cit'e it it i ve E"- 
ripoter is closed. * 

Accordirig to my invention, il prº ay ile : 
tripping device that embodies an selec r' :- 
magnet havi: g a movable core which no!". 
mally rests upon the stationary cor e a Filiis 
held in engagement there with under prede - 
termined voltage conditions against ti.e it:- 
tion of a spring which tends to actitiate the 
movable core to release the operating in echi 
anism of the interrupter when thé: iriter 
rupter is closed. In case the voltage fails, 
the spring projects the movable colle ägai 
a latch, ? the operating mechanism i 5 " E - 
leased. When the interrupter is open, ili e 
spring is inactive and the movable cori" is 
allowed to fall by gravity into engagerië 
with the stationary core member. It i?i, 
therefore, manifest that the tripping MR -- 
net is never required to raise its 32 o 3 axe 
core, and hence, the usual se yere opera ting 
conditions are eliminated and the size andi 
cost of the customary tripping magnet may 
be considerably reduced. When magnets of 
this character are used on alternitig (: ; " 
rent, circuits, the amount of currett t:t ke 
and, consequently, the heatig, vai ies y ; * i, 
the condition of the magnetic circ }}}; } 
is to sa y, if the magnetic (: 'cit is co-irl 
and is of relatively low' relictance, stati 
leating and small current XX il be m: 1) - 
fested. If, however, the magnetic cii tºt it is 
open, a arge magnet izing curre : , AY ! ! 
and the coj will rapidly over':e:i * t: it 

Specificatic of Lotters F54, teni. Patiented Mar. 23, 1915. 
Seri a Rio, 55, 538, 

i: teigt: ! 2 ! ge ex volg to si and this con 
- \ { Ci} l'ulit ng to AM Y i . Y cration, the release 

fil: , ** **iiri oli tie ieft with its magnetic cir 
}}{2! } } ?? ? ? ? ? preci abie time, inas 

i tij C}, is oºit:n only during the 
“ì ili 'e' i 'r the actual opening of 

li his condition results in a 

{ if the companying 
i tion of a circuit in 

!w: dies rey invention. 
frºi i og if, ihe virta w ing in detai, the 

Krit; if, ia te 'A' ter (“X?np 'ses: a liquid-co 
ti i fà i ing ta fikk i. 5t : ti i Rry contact terminals 
4, i hii yva bie bridging coítact member 3, an 
***** 'at it? 23 24 : :fi:i:i:i:Yin i for said movable 
' : ' . :: AiR operti ing lever i, and 

: : , ) sig de vice 6. 
A : 8 ty in veitti on resides in the 
* * * * * 21 d. ?ve:"tains is no way to 

of the e inter tipter, except as 
! ' : ' : ) is i): ", is tij tereof perform functions 

: ! !; in? ir, ní letajled de 
i tºt ji ?“, ; : : 's :: idi. 3. and the 

v :) ili si : Ayiti ibe given. 
‘’hese te vices. I, 5; ::: :, v r. n. are only intended 
to the ili sti": i ve Gf stable means for ac 
con polisi ing ja fie : r purposes and it is 
2 v hišt' } t i at : : šiitable means may 

i: p} , ?rti. 
i t'i þingi ievite tº comprises a sup 
lig fºr in e i hii: Vitig af upwardly pro 

titig stai: rei S 32 i its apper right-hand 
: ’ ite;', ) » vv inich tine óperating lever 5 is 
» Y « ji i li y' } )!! } } t +? id i y means of a shaft 9. 

Ki)el"; it ing ie' v'e'; ) is of compound struc 
í ?i i 'oin ;” ise: ; 12 foi fer nember 10 and 

::: : n + 1} et i li, e outer nember 1 0 
is f. Princidi ( t w to rigidi y Associated parallel 
i): I's 12 bet vyleen vv i ich the inner member 11 
is gº i vota i y ni inte : Yon the shaft 9. One 

g leve" | 
# 5:4 it :: the him; die 1:3 wirilie the other 

a coti i tº - Viv eight, 1 i, according 
, , * . | rº:) est; g. A ateh 15 is pivot 
lly ni fit: it's toT; ::: prin ! * between the 

! 2, \, ! (: ; cf :: it it : f he otter member 
ši ? fed? ? 3 y 4, 2: Pe su 'voller 17 with 

i'r'? - r 2 é f : f : e ) e’ nne mitter ! 1 
: : : r; ; ', lo y : k is - tv o vierin - 

pieši i ing 

; i, 

5 is pro vided - : é) i ti e Gjerat; 
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The upper end of a rod 18 is connected to 
the operating nechanisim 4, which is adapt 
ed to effect the engagement of the coöper 
ating contact members 2 and 3, and the 
lower end of sitid rod is pivotally connected 
to the inner member 11, substantially mid 
way between its ends, by means of a pin 19. 
Furthershore, the otter end of the outer 
imeliber 10 is provided with a pivotally 
mounted atch 2) which is adapted to engage 
a stop 21 on thue supporting frame 7 and 
thereby lock the operatig lever in its lower, 
or closed, position, 
A in election: gnet 22, which is mounted 

upon the supporting frame 7, is of a com 
mon type of construction and comprises a 
stationary core 23, a movable core 24 and a 
wird ng 25. The movable core 24 is adapt 
ed to rest upon the middle leg 26 of the sta 
tionary core and is provided with a hammer 
rod 27 at its upper end, so located as to en 
gage a tripping lever 28 of the latch 15, 
under certain conditions. A rod 29 is also 
secured to the movable core 24 and projects 
downwardly through an opening in the sta 
tionary core 23. 
Upon a shaft 31, is mounted a lever 32 

which comprises a short arm 33 and a rela 
tively long arm 34. The outer end of the 
longer arm 34 is associated with the rod 29 
by means of nuts 35, while the outer end of 
the shorter arm 33 is connected to the lower 
extremity of a spring 37, the upper end of 
which is connected to one end of a lever 38 
which is pivotally mounted upon a pin 39. 
The other end of the lever 38 is adapted to 
be engaged by the outer member 10 of the 
operating lever 5 when said outer member 
is in its lower position, whereby a tension on 
the spring 37 is maintained, as will be read 
ily understood. 4 
Assuming the circuit interrupter : to be 

closed and the various parts of the appara 
tus to occupy the positions shown, it is evi 
dent that the tension of the spring 37 tends 
to rotate the lever 32 in a counter-clockwise, 
direction and to raise the movable core 24 
in opposition to the weight of said core and 
the magnetism of the electromagnet 22. If, 
for any reason whatsoever, the voltage upon 
the circuit interrupter fails, the electromag 
net 22 is deënergized, and it is obvious that 
the action of the spring 37 causes the mov 
able core 24 anid associated rod 27 to be pro 
jected against the arm 28 of the latch 15 
to release the operating mechanism. The 
circuit inte rrupter is then opencd by reason 
of the weight of its component parts, and 
the inner operating member 11 assumes the 
osition show na in the dot and dash lines. 
No move iment of the outer member 10 takes 

place, however, on account of the fact that 
it is locked in position by the latch 20. 
Hence, the spring 37 is maintained under 
tension and the movable corè 24 is held in 

K) 
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its upper position, as will be readily under 
stood. In order to reset the interrupter, the 
latch 20 is disengaged from the stop 21 and, 
by means of the handle 13, the outer oper 
ating lever 10 is raised to its uppermost po 
sition, in which the latch 15 engages the 
roller 17 at the outer end of the inner lever 
11. It is evident that, as the outer member 
10 is raised out of engagement with the lever 
38, the coil spring 37 is allowed to relax and, 
hence, the movable core 24 is allowed to fall 
by gravity into engagement with the sta 
tionary core 26. In order to close the inter 
rupter, the operating lever 5 is forced into 
its lowermost position until the latch 20 en 
gages the stop 21, thereby causing the oper 
ating mechanism 4 to effect an engagement 
of the movable contact member 3 with the 
coöperating stationary contact terminals 2. 
As the operating lever 5 reaches its lower 
position, the lever 38 is engaged thereby and 
is moved in a counter-clockwise direction to 
place the spring 37 under tension. In case 
no voltage exists upon the interrupter at the 
moment of closing, it is evident that the 
Spring 37 immediately actuates the movable 
core 24 into engagement with the latch 15 
and the operating mechanism is again re 
leased. 1 f, however, voltage does exist, the 
electromagnet 22 is energized and the mag 
netism developed therein is sufficient to over 
come the action of the spring 37 and the in 
terrupter remains closed, so long as normal 
voltage remains upon the circuit. 
Those skilled in the art will readily under 

stand that the electromagnet 24 is not re 
quired to raise its movable core, but is re 
lieved of this severe duty by means of the 
spring 37. Hence, a magnet of much less 
liberal design, may be employed, which re 
sults in considerable economy of space and 
expense. : 
Although I have shown and described a 

tripping device of a specific structure, it is 
evident that various modifications in size 
and in the arrangement and location ôf 
parts may be effected without exceeding the 
spirit of my invention, and I desire that 
such modifications be included within its 
scope. 

I claim as my invention : 
1. The 'combination with a circuit inter 

rupter, and an operating mechanism there 
for, of a tripping device for releasing said 
operating meclinanism and comprising a 
magnet having coöperating stationary and 
movable cores that are normally held to 
gether magnetically, and means operatively 
connected to the movable core of saidi mag 
net and to the operating mechanisnan. I under 
predetermined operating conditio, is for 
lifting said movable core to release said op 
erating mechanism. 

2. The combination with a circuit inter 
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for holding the same in circuit-closing po 
sition, of mechanical releasing means nor 
mally dependent upon said operating mech 
anism and independent of gravity, and elec 
tro-responsive means for opposing the re 
leasing action of said mechanical means, 
said mechanical releasing means being in 
terposed between said operating mechanism 
and said electro-responsive means under 
predetermined operating conditions. 

3. The combination with a circuit inter 
rupter and an operating mechanism there 
for, of resilient means operatively connected 
to said operating mechanism only under 
predetermined opera?ing conditions and 
tending , to release said mechanism, and 
means operatively connected to said resilient 
means and dependent upon predetermined 
circuit conditions for restraining the action 
of said resilient means. 

4. The combination with a circuit inter 
rupter, an operating mechanism therefor 
and an operating lever for said mechanism, 
of means for restraining said mechanism in 
its closed position; mechanical means me 
chanically associated with said operating 
lever and tending to release said restraining 
means only when said interrupter is closed, 
and electro-responsive means for opposing 
said mechanical means when said inter 
rupter is closed and predetermined circuit 
conditions obtain. 

5. The combination with a circuit inter 
rupter and an operatingi mechanism there 
for, of means for restraining said mecha 
nism in its closed position, spring-actuated 
means associated with said mechanism and 
tending to release said restraining means 
only when said interrupter is closed, and an 
electromagnet to oppes: the action of said 
spring-actuated means under predetermined 
voltage conditions. 

6. The combination with a circuit inter rupter, an operating mechanism tlherefor, 
and an operating lever, of means for re 
straining said operating mechanism in its 

R 

closed position, mechanical means tending 
to release said restraining means and de 
pendent upon a spring which is active only 
when said operating lever is in its closed 50 
position, and an electromagnet adapted to 
act in opposition to said mechanical means 
under predetermined voltage conditions. 

7. The combination with a circuit inter 
rupter, an operating mechanism therefor, 55 
and an operating lever, of a latch for re 
straining said operating mechanism, an elec 
tro-magnet having movable and stationary 
cores adapted to be magnetically held to 
gether under predetermined circuit condi- 60 
tions, two movable members and a spring 
connected between the same, one member 
being associated with said movable core and 
the other member being adapted to coöp 
erate with said operating lever to cause said: 65 
spring to tend to trip said latch, in opposi 
tion to the action of said electromagnet, 
when said operating lever is in circuit-clos ing position. 

8. The combination with a circuit inter- 70 
rupter, an operating mechanism therefor, 
and a restraining means for said mechanism, 
of an electromagnet having a movable core 
to engage said restraining means, and a sta 
tiomary core upon which said movable core 75 
normally rests, and mechanical means tend 
ing to actuate said movable core to release 
said restraining means in opposition to the 
pull of saied electromagnet when said ciri 
cuit interrupter is closed, said mechanical 80 
means embodying a spring interposed be 
tween the movable core and a pivotally 
mounted lever which is engaged by said . 
mechanism in its closed, position. 

In testimony whereof, I have hereunto 85 
subscribed my name this 23rd day of Nov. 
1910. 

FORD W. HARRIS. 
Witnesses: 

WWI.so? ?u. WWRIGHT, 
3. 3. HINEs. 


