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To all whom it may concern. 
Be it known that I, GEORGE PAILIN, a sub 

E. of the King of Great Britain and Ire 
and, and resident of Buckley Street, 
Higher Openshaw, Manchester, England, 
have invented certain new and useful Im 
provements in Circuit Breakers, of which 
the following is a specification. 
This invention relates to electric switches, 

circuit breakers and the like and more par 
ticularly to the tripping mechanism thereof, 
and has for its object to provide an im 
proved arrangement of such mechanism in 
which the electrical trip gear is unaffected 
by the pressure exerted on the switch Oper 
ating arm or equivalent part when in its 
closed position so that the trip coil need 
not be calibrated specially for any particu 
lar conditions and may be of much less power than usually requisite. 
My invention FE comprises the in 

terposition between the switch operating arm 
or equivalent part and electrical trip gear, 
of an energy accumulator in which energy 
is stored during the manipulation of the 
switch control handle, whilst the switch is 
open, and a locking device which holds the 
switch arm in the switch closed position, 
and is unlocked by the application of said 
stored up energy when the latter is released 
by the electrical trip gear under fault con 
ditions. - 

My invention further comprises the im 
proved arrangement of ball type locking 
means for the switch arm or its equivalent. 
My invention further comprises the im 

proved details of construction and arrange 
ment hereinafter described and claimed. 
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Referring to the accompanying sheets of 
explanatory drawings:- 

Figures 1 and 2 are elevations taken at 
right angles to one, another of switch arm 
controlling means constructed and arranged 
in one convenient form in accordance with 
our invention. 
Figures 3 to 12 are detail views of the 

different parts of the mechanism compris 
ing the switch arm controlling means. 
Figures 3, 4, 7, 8, 9 and 10 illustrate details 
of the arm locking means and Figures 5, 6, 
11 and 12 illustrate details of the electrical 
tripping and of the resetting means, 

Figures 13 to 16 illustrate a modified ar 

rangement of the switch arm controlling 
YeaS. 

The same reference letters in the different 
views indicate the same or similar parts. 

In One convenient application of my in 
vention, the switch arm a or equivalent part 
has an annular groove b therearound into 
which can enter a ball c which projects into 
an aperture in a slide d capable of longi 
tudinal movement upon the arm a. The 
said slide is restrained against rotary move 
ment by the rails e (see Figures 1 and 9). 
The slide is operated from the bifurcated 
handle f by the toggle links g, h, the links 
h being pivotally connected to the slide. 
When the switch arm a is in the switch 
closed position, the links g, h are against a 
stop 9 and slightly beyond a position in 
line with each other (as shown in full lines 
in Figure 4) so that the slide di and the 
switch arm a which is locked to the slide by 
the ball c, as hereinafter described, are au 
tomatically retained in the said switch 
closed position. - 
Upon the slide or sliding block d is piy 

otally carried a stirrup like member i in 
which is a cross pin i having thereon a 
roller k. The member i has a downwardly 
projecting part m, adapted to be engaged by 
the tripping bridge n, to be hereinafter more 
fully referred to. A spring o secured about 
the pin p on the sliding block d tends to 
hold the member i in the position shown 
in Figures 1, 3 and 7 where the roller k. 
comes against the adjustable stop q carried 
by the sliding block d. . . 

It will be seen by reference to Figure 7 
that when the member i is in its normal 
position, the roller k retains the balle in the 
annular groove in the arm (t, but when the 
said member is turned about its pivots as 
shown in Figure S, the roller k is moved 
clear of the ball e which can then rise out 
of the annular groove in the arm a due to 
the pressure of the arm in a direction tend 
ing to open the switch. The tilting of the 
memberi is performed by tripping mecha 
nism as hereinafter described. 
One method of and means for tripping the 

switch by tilting the member i is illustrated 
in Figures 1 and 3. Upon one of the pivot 
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as a pawl and is capable of engaging the 
teeth of a fixed rackl whilst its upper end 
has its movement limited by the stop pin it. 
A spring tends to hold the leyer s with its 
upper end against the pin u when its lower 
end is in a position to engage the teeth of the 
l'ael. i. If the switch attendant is moving 
the handle f so as to close the switch and if 
he should release the pressure from the hall 
die before the switch is completely closed, or 
if he should move the handle jerkily, then 
during the period that the pressure neces: 
sary to close the switch or to hold it still 
tionary is removed from the handle f, the 
weight of the parts tending to open the 
switch will be applied through the lever 3 
and rack t to the stop pin at on the mell bel' 
i. The consequent pressure on such pin 
causes the member i to tilt about its pivotal 
point from the position shown in Figures 1 
and 3 to that shown in Figure S, when the 
arm a displaces the ball c. from the annul 
lar groove in a and allows the switch to Open, 
The displaced positions of the roller and 
stop pin at are shown in Figure 3. This 
arrangement prevents a switch being so op 
erated that serious arcing occul's at the con 
tacts due to faulty manipulation of the han 
dle f. If the switch be closed and the handle 
f be raised, the lever 8 and rack t will cause 
the tripping of the switch. 
The tripping bridge n before referred to 

is carriedly two radius links it (see Figure 
i) which ensure that the said bridge noves 
with a parallel notion. Stop pins a limit 
the movement of the loridge under the effort 
of the spring f. To the pivot pi} : 1 on 
which one of the links it is sect 'ecl, is at 
tached the tripping a in 3 which extends 
above the sliding block d as shown in Fit 
ures 1 and . The upper end of Said tri 
lying arm is adapted to be engaged by the 
weighted end 4 of the bell crank lever 4, 

pivoted at 6 when the said level is moved 
into the position shown in Figure (3 under 
the action of its spring . The arm 5 of the 
bell crank lever 4, 5 cairies a plojecting 
in 11 which enters the can groove ol' slot 

S in the bell crank level 9, 1() which consti 
tites the catch lever. The end of the all 
1() of the latter is adapted to engage a catch 
piece 12 which consists of of spindle cit 
away at one side as shown in Figures 5, (3 
and 12. The spindle 12 carries theire on a 
projecting lip-like part 13 (see Figures 
and 12) adapted to be engaged by members 
14 attached to bell crank lever 15 pivoted at 
16 and moves about their pivots by elec 
tro-magnets 17, one or more of which is or 
are energized under fault conditions. A 
spring 18 tends to hold the spindle 12 in the 
position shown in Figures 5, 6, 11 and 12 in 
which the catch lever is held with its end 10 
depressed. If the spindle 12 be turned by 
one or other of the electro-magnets 17 op 

erating one of the arts 14, engagilis the li 
13, the cit-away part of the sprint lie : \, iii 
be presented to the end of the ari () whiti. 
can therefore rise under the action () this 
spring acting on the bell cra ink lever 4, 5. 
the end 5 of which ente's the ca: ski t . 
The parts then move from the 'siti 
shown in Figure 5 to that shown in ifigie 
6 and the hammer like end of the bell 'i'an. 
lever 4, 5 strikes the tripling ai'i: 3 (Fi 
ures 1 and 7) the latter turning a radits link 
it about its pivot and raising the tripping 
bridge , so that it engages the projecting 
part in of the member i, tilting the lattel' and 
moving the roller l; clear of the ball c, as 
shown in Figure S). The switch aru ( c. in 
then force the said ball r clear of the anil 
lar groove b and allow the switch to open. 
The trip coils may, if desired, be immersed 

in oil. 
The parallel motion of the tripping bridge 

in allows it to trip the part in at any point 
of its traverse as the sliding lock d is he 
ing moved by the handle f to close the 
Switch. The lattel cannot the refore le 
closed on a fault. 

For resetting the tripping mechanism after 
its operation, we provide a bracket 20 on 
the sliding block d. (see Figures 1 and 3) 
and upon the said bracket is mounted a 
roller 21 which is adapted when the sliding 
block d is traversed by the handle f, to en 
gage the arm 22 of the bell crank lever 22, 
23, the other airn 23 of which is adapted to 
engage the roller 24 carried by the arm 4 
of the tell crank lever 4, 5, The lever 22, 
23 is maintained in a mid or inoperative 
position by a spring 25. Referring now to 
Figure 6 where the parts of the tripping 
techanism are shown in the positions they 
occupy after tripping the switch and as 
Sunning that the operator is now raising the 
handle f in Figures 1 and 2 in order to move 
the sliding block d to the left in Figures 1 
and 3, in order to allow the ball a to enter 
the annular groove h in the arm (1, which 
noves to the left in Figure 1 when the 
switch opens, then as the sliding block 
loves to the left on its in operative stroke, 
the roller 21 engages the airn 22 and truns 
such arm about its pivot, so that the arm 23 
raises the arm 4 to the position shown in 
Figure 5, where the final position of the 
an 23 is shown in dotted lines. The no ve. 
lent of the bell crank lover 4, 5 from the 
position shown in Figure 6 to that shown in 
Figure 5 stores up energy in the spring 7 
which serves therefore as an energy accini 
lator and it will be noted that such energy 
is acquired from the operator when the 
handle f is performing its idle or inopera 
tive stroke. The pin 11 in the arm 5 acting 
in the cam slot 8 causes the catch lever 9, 
10 to turn about its pivot from the position 
shown in Figure 6 to that shown in Figure 
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5 when the end of the arm 10 passes beneath 
the catch 12 and is held thereby, 
spring 25 returns the resetting lever 22, 23 
to its initial position. The springy returns 
the bridge n, and tripping arm 3 to their 
initial positions ready to trip the switch 
under fault conditions. - 
When the ball c is in the annular groove 

in the arm a, there is a shearing strain 
thereon due to the tendency of the switch 
to open. A ball forms a very efficient and 
convenient means for resisting such strain 
and will operate effectively for long periods. 

In the modified and simplified construc 
tion and arrangement of parts illustrated at 
Figures 13 to 16, the member i is operated 
through a pin and slot connection i by an 
arm m, which extends upwards, instead of 
downwards as in the arrangement previ 
ously described. The slot of the said con 
nection is made slightly larger than the pin 
to permit of a certain degree of freedom of 
movement of the arm m. The latter has a 
pin m' thereon at its upper end. The catch 
lever or arm 10 engages the catch device 12 
which is oscillated by mechanism similar to 
that before described. The said arm 10 is 
pivoted at at' and a portion of it constitutes 
one of the radius links us of the tripping 
bridge n. 22, 23 constitutes the resetting 
lever and acts in the same manner as in the 
previous construction to store up energy in 
the energy accumulator or spring 30 when it 
resets the bridge n, and the catch lever 10 
whilst the switch handle f is being moved 
on its idle stroke to cause the ball ( to en 
gage the grooveb in the arm a. The end 22 
of the resetting lever is engaged by the end 
of the link h. (see Figure 1) for resetting 
purposes instead of by a roller on the 
block (d. - 

When the catch piece 10 is released from 
the catch 12. the spring 30 raises the bridge 
n which strikes the pin or roller m' on the 
arm in and tilts the member i so as to move 
the roller (; clear of the ball c and thus al 
low the arm a to displace the ball and 
open the switch. Figure 14 shows in dotted 
lines the position of the resetting lever 22, 
23 when the parts are being reset thereby. 

It will be seen that the electrical trip 
coils 17 merely serve to release the catch 
or lock 12 which holds the energy repre 
sented by the spring 7 (Figures 1-12) or 
30 (Figures 13-16) in a stored up condi 
tion. The said trip coils have therefore a 
definite but small amount of work to per 
form so that coils of but small power are 
requisite. The actual release of the lock 
upon the switch arm by the tilting of the 
member i is performed by the force stored 
up in the said spring 7 or 30 when the op 
erator moves the switch handle f on its idle 
stroke preliminary to closing the switch. 
In the arrangement illustrated at Fig 

The 
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ures 13 to 16, the switch arm a moves from 
left to right to open the switch. 

I do not limit myself to any particular 
means for storing energy in the accumula 
tors 7 or 30, nor to any particular type of 
accumulator, or arrangement of the trip 

70 

ping catch and co-operating parts but may 
vary the same to suit any particular services 
or requirements. With our improved con 
structions and arrangements, the toggle 
mechanism which is usually incorporated 
with the switches, is incorporated in the le 
vel' Operating gear. 
The employment of my improved control 

ling mechanism in which the actual trip 
ping and releasing of the switch arm is per 
formed by stored up energy and not by the 
electrical trip coils, renders possible the 
elimination of electrical relays and auxiliary 
tripping batteries, and the disadvantages as 
sociated there with, in nearly all systems of 
protective gear including leakage systems 
and balanced discriminating systems. Also 
the elimination of auxiliary tripping bat 
teries on protective systems where it is de 
sirable to retain relays as with reverse cur 
rent protection. In this case, the fault 
current is utilized to trip the switch instead 
of the auxiliary supply. My invention also 
renders possible the utilization of ring type 
current transformers for tripping oil 
switches on low current capacity circuits. 
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This type of transformer has many advan 
tages. 

I claim :- 
1. In circuit breakers, the combination 

comprising a switch arm, a slide on said 
arm, a hand lever, means transmitting the 
movements of said lever to said slide, means 
connecting said slide to said arm whereby 
they move together on the operation of said 
lever, means for disengaging the said con 
nection, an energy accumulator, means 
whereby said accumulator is charged by 
movement of the said lever when said slide 
and arm are disconnected, and means where 
by such accumulated energy is utilized to re 
lease the arm for a switch opening move 
ment. 

2. In circuit breakers, the combination 
comprising a switch arm having an annular 
groove therein, a block slidable on said arm, 
a ball carried by said block and detachably 
engaging said annular groove, a member 
pivoted upon said block for retaining said 
ball in the said groove, means for releasing 
said ball retaining member, means for recip 
rocating the said block both with and with 
out imparting such movement to the switch 
arm, an energy accumulator, means whereby 
said accumulator is charged during the 
movement of said block without movement 
of said arm, and means whereby said ener 
gy is caused to actuate the said releasing 
means of the said ball retaining member. 
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3. In circuit breakers as claimed in claim 
2, means whereby the ball retaining member 
is set in its service position during the 
noyment of the sliding block for storing en 
ergy in the accumulator. 

4. In circuit breakers as claimed in claim 
2, means for releasing the ball retaining 
member in the event of an incomplete clos 
ing movement of the switch arm. 

5. In circuit breakers as claimed in claim 
2, means whereby the ball retaining member 
is released to arrest a closing movement of 
the switch arm. 

6. In circuit breakers, the combination 
having an annular 

groove therein, a block slidable on said arm, 

a ball carried by said block and detachably 
engaging said annular groove, a stirrup piv 
oted on said block, a roller pivoted in said 
stirrup, means for tripping said stirrup 
about its pivot to bring said roller into and 
out of engagement with said ball, a handle, 
a toggle connection between said handle and 
said block, a spring, means whereby energy 

: ) 

is stored in the said spring by a movement 25 
of said handle without imparting movement 
to the switch arm, and means whereby the 
said energy is caused to trip the said stir 
'llp. 
In testimony whereof I have signed my 30 

name to this specification. 
GEORGE PAILIN. 


