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Our in Weation relates to mechanisms for trip 
ping and closing a circuit breaker, and it has par 
ticular reference to trip-free mechanisms, in 
which the tiripping latch, or other equivalent re 
leasable holding-means, is arranged to disconnect 
a So-called trip-free lever which is utilized to re 
close the breaker arid to hold it closed in its 
normal position. 

For a great many years, it has been common, 
in in any breakers having mechanisms of the 
above-described trip-free class, to provide some 
SOrt of responsive ?ileans, responsive to the poSi 
tion of the mechanism, to either give a SWitch 
board signal or provide a Switch-interlock, pre 
sumably to show when the trip-free parts are in 
the relatched condition. When the circuit breaker 
is open and ready to be reclosed. Such respon 
sive means have all been deficient, however, some 
of them responding merely to a retrieved position 
of the trip-free lever, in which case it was as 
sumed, without being positively known, that the 
trip-free lever was relatched ready for a reclos 
ing stroke, and some of Said responsive means 
being responsive merely to the position of the 
tripping latch, in which case, it could not be told 
whether the tripping latch had returned to its 
tripping position before, or after, the trip-free 
lever, or other part of the mechanism, had been 
“retrieved' to the proper position for a reclosing 
operation after a tripping operation. 

It is the particular object of our present in 
vention to overcome the aforesaid difficulties by 
providing a double-duty responsive means for 
mechanically responding to two conditions, and 
for responding only when both of said conditions 
are simultaneously fulfilled, said conditions be 
ing that the retrieved part is in its proper re 
trieved position, ready for a reclosure of the cir 
cuit breaker, and that the tripping latch is at the 
same time in its latching or holding position. 
Here, and elsewhere, the word "latch' is utilized 
in its generic sense of referring to any releasable 
mechanical holding-means. 
In many substations, the operating engineers 

insist upon having a switchboard indication that 
an open circuit-breaker is certainly ready for a 
closing operation, at any moment when Such an 
operation may be desired by the operator, Without 
any guess-work or assumptions as to the proper 
coordination of the retrieving mechanism and the 
tripping latch; and in such cases, our improved 
double-duty responsive-means is utilized to pro 
vide such an indication. 

In some substations, means are provided for 
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instantaneously and automatically reclosing a 56 

circuit breaker as fast as possible, at least one 
time, after each tripping operation of the circuit 
breaker, such reclosure being initiated by an 
auxiliary Switch-contact which is closed during 
the opening stroke of the circuit breaker; and 
in Such cases, our improved doubie-duty respon 
Sive-means is utilized to control a suitable inter 
locking Switch, in series relation to said auxiliary 
breaker-Switch, to complete the energization of 
the reclosing coil, or other motive-means, as soon 
as the retrieved part is properly retrieved and 
tne latch is in its proper latching or holding 
position With respect to the retrieved part of 
the mechanism. 

Heretofore, because of the above-described de 
ficiencies of previous responsive means for pro 
Viding Such an interlock, it has been necessary, 
in fast reclosing installations, to provide an 
auxiliary Switch, introducing a slight time-delay 
in order to make allowance for the incomplete 
ness of the retrieving or latching indication, and 
to provide time for all of the parts to ie in their 
proper positions, as otherwise the reclosing mech 
anism would make its closing stroke without 
carrying With it the moving contact of the circuit 
breaker, because the trip-free lever would not 
be properly latched in operative relation to the 
reclosing mechanism. In order to provide a 
reasonable factor of Safety, it was necessary to 
make the time-delay, which was introduced by 
Such auxiliary Switches, longer than was actually 
necessary for the retrieved part and the latching 
part both to occupy their proper positions at the 
Same time; and it is an object of our invention 
to avoid the necessity for any such time-delay 
Switch, or for any uncertain race between two 
Concurrently happening events, and to provide 
an instantaneously operating means for instantly 
energizing the closing coil, or other closing 
motive-means, as Soon as, but not before, the 
retrieved part is in its retrieved position and tile 
latching part is in its latching position. 
With the foregoing and other objects in view, 

Our invention consists in the parts, structures, 
combinations, Systems and methods hereinafter 
described and claimed, and illustrated in the 
accompanying drawings, wherein 

Figure l is a somewhat diagrammatic eleva 
tional view illustrating a circuit breaker, with 
its Operating mechanism, having an improved 
double-duty responsive means in accordance 
with our invention, for properly checking the 
position of the retrieved part as well as the posi 
tion of the tripping latch, 

Fig. 2 is a similar view of a portion of the 
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mechanism, showing the position of the parts 
in the tripped-free position, at the instant before 
the beginning of the retrieving operation. 

Fig. 3 is a similar View showing the position 
of the parts at the completion of the retrieving 
stroke, and at the completion of the return of 
the tripping latch to its latching position, show 
ing the mechanism in the position which it occu 
pies when the circuit breaker is open and in 
readiness for a reclosing operation, and 

Fig. 4 is a diagrammatic view of electric cir 
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the botton cf the connecting link 3 between the 

cuits and apparatus illustrating our. invention 
in a system utilizing an automatic reclosing 
mechanism. 
In Fig. 1, our invention is shown applied to an 

oil circuit breaker I having an opening and clos 
ing mechanism 2, the two parts being connected 
together by a vertical connecting link 3. . . . . 
The circuit breaker comprises a tank 4 

containing oil 5 and having one or more pairs 
of insulated stationary contacts. 6, each pair. of 
stationary contacts, 8 being aSSociated. With a 
moving contact which is ... carried...by, a lift 
rod 8, the top end of which is guided by being. 
pivoted at 9 to an end of...a... floating lever f, 
the other end of which is carried by a pivoted 
link 2 which is supported from a fixed pivot 
3. The floating lever, it is pivotally connected, 

at an intermediate point... , to One end of a 
main bell-crank 5 which is intermediately sup 
ported on a fixed pivot 6. The other end of the 
main bell-crank 5 is pivotally connected to a 
toggle-lever link f which, in turn, is pivotally 
Connected to a toggle-lever 8 which is Supported 
on a fixed pivot 9, and which is provided. With 
an extending arm 2 which constitutes the clos 
ing lever of the breaker, said arm or lever 2 
terminating in a pivoted connection 22 to the 
top end of the connecting rod. 3 which leads to 
the mechanism 2. . . . . . . . . . . . . . ... . 
The mechanism 2 comprises abell-crank lever 

23, one end of which is pivoted to the bottom 
of the connecting link 3, as indicated at 24. The 
bell-crank lever 23, is supported, at an inter 
mediate point, on a fixed pivot 25. The other. 
end of the bell-crank lever 23 is pivotally con 
nected to a toggle-link 26 which, in turn, is piv 
otally connected to One end of a so-called trip 
free lever 27. The trip-free lever 27 is pivoted, 
at an intermediate point, on a so-called core 
pin 28, which is carried by the top of a core 
rod 29, the lower end of which is connected to 
the core or movable armature 3i, which is acted 
upon by a closing coil 32 which is so arranged 
that the core 3 is lifted when the coil 32 is 
energized. - - - - 

The trip-free lever 27, at its end opposite 
the toggle-link 26, is provided with a latch-pin 
33 which is engaged by a tripping-latch 34 which 
is pivotally Supported on a fixed pivot 35. In 
alignment with the position of the latch-pin 33 
in the closed position of the circuit breaker, as 
illustrated in Fig. 1, there is a fixed pin which 
cannot be seen in Fig. 1, but which is shown 
at 36 in Fig. 2. This fixed pin. 36 pivotally sup 
ports an intermediate point in a main or: clos 
ing lever 37, one end of which is pivoted to the 
core-pin 28. 
The tripping-latch 34 is connected to a tog 

gle link 38 which, in turn, is pivoted to a trip 
ping lever 39, which is pivotally mounted on a 
fixed pivot 44, and which is provided with a 
Spring 42 which urges the tripping lever 33 
in an anti-clockwise direction so as to move the 
toggle 38-39 just a little past its dead center, 

2,246,298 
so as to hold the tripping-latch 34 in its latch 
ing position. The tripping of the mechanism is 
effected by causing the tripping lever 39 to 
be rotated in a clockwise direction, so as to 
break the toggle 38-39, by any suitable means, 
such as a vertical trip-rod 43 which is shown, 
by way of illustration, as being lifted by any 
suitable tripping means, such as the core 33 of 
a shunt tripping-coil 45. 

. The bell-crank lever 23, which is pivoted to 

mechanism and the breaker, is connected, at a 
point close to the connecting link 3, to the top 
end 46 of a powerful compression-spring 47 which 
serves as an accelerating-spring for moving the 
moving contact of the circuit breaker into an 
open position in which it is lowered down to the 
bottom of the tank 4. 

40. 

5 5 

GO 

70 

75 

The force of this accelerating-spring 4 is nor 
mally absorbed, in the normal closed position of 
the breaker, not only by the tripping-latch 34. 
which holds the end 33 of the trip-free lever 27, 
but also by a main latch of locking-lever 48, the 
top end of which is notched to underlie the core 
pin. 28. The bottom end of the main latch or 
locking-lever 48 is mounted on a fixed pivot 49 
and is provided with a Spring 5 which tends to 
move the locking-lever clockwise into its latched 
position with respect to the core-pin 23. 
The locking-lever 48 is adapted to be disen 

gaged from the core-pin 28 by means of the trip 
free lever 27, which swings in a counterclockwise 
direction about the core-pin 28 when its end 33 is 
released by the tripping-latch 34. At a point im 
mediately above time core-pin 23, the trip-free 
lever 2 is provided with a pin or protuberance 52 
which engages the top end of the locking-lever 
68 and moves the latter in a counterclockwise di 
rection. So that it becomes disengaged from the 
core-pin 28. 

In accordance with our invention, we provide a 
double-duty responsive-means for checking both 
the position of the tripping-latch 34 and the posi 
tion of the trip-free lever 27. The position of the 
tripping-latch 34 is responded to by means of the 
tripping lever 39 which is at all times connected 
to the tripping-lever 34 through the toggle-link 
38. The tripping lever 39 is provided with an 
integrally extending arm 54 which carries a 
SWitch-rod 55 terminating in the moving contact 
58 of an interlock-switch. The particular form 
of interlock-switch which is indicated in the 
drawings is of a type in which the moving contact 
56 moves, plug-fashion, between two Spring 
mounted Stationary contacts 57, the parts being 
So disposed that the interlock-switch 56-57 is 
closed when the tripping lever 39 is rotated to the 
extreme limit of its counterclockwise movement, 
as shown in Fig. 1, at which time it is holding 
the tripping-latch 34 in its latched position. 

In accordance with our invention, it is neces 
Sary, also, to respond to the position of the trip 
free lever 27, as will be subsequently explained 
more clearly when the operation of the mecha 
nism is described. There are several forms which 
may be taken by the means for responding to the 
position of the trip-free lever 27. In the illus 
trated embodiment of our invention, our means 
for responding to the position of the trip-free 
lever 22 takes the form of a locking-lever 58, one 
end of which is notched so as to engage a pin 59 
On the tripping lever 39. The locking-lever 58 is 
pivotally mounted on the same fixed pivot 35 
Which Supports the tripping-latch 34, and a lock 
ing-lever Spring 6 is provided for biasing the 
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locking-lever 58 upwardly in readineSS to engage 
the trip-lever pin 59 when the trip-lever 39 moves 
to its open or tripping position which it occupies 
when the tripping-latch 34 is moved to the right, 
away from the latch-pin 33 carried by the right 
hand end of the trip-free lever 27. By means of 
the locking-lever 53 and the trip-lever pin 59, 
the tripipng-latch 34 is held open, once it is 
opened, until the locking-lever 58 is released from 
engagement with the pin 59, thus preventing the 
immediate reciosure of the tripping-latch 3, as 
Soon as the trip-free lever 27 is released, and be-, 
fore the trip-free lever 2i is retrieved, as will be 
subsequently described in the explanation of the 
operation of the mechanism. 

In accordance With Our invention, the lock 
ing-lever 58 is released from its locking engage 
ment (iig. 2) with the trip-lever pin 59, by 
means of a lock-releasing lever 63, which is piv 
otally supported on the Sane fixed pin i Which 
also supports the tripping lever 33. The lock 
releasing lever 63 extends over to the left, so as 
to underlie the right-hand end of the trip-free 
lever 27 in the normal closed position of the 
breaker, and also in the retrieved position of the 
trip-iree lever as will be subsequently described, 
so that, when the trip-free lever 27 is retrieved, 
the last quarter-inch of its travel Will depress the 
lock-releasing lever 63, so that a lug G4 on the 
latter Will engage the top of the locking-lever 58 
and depress the latter out of engagement with 
the rip-lever pin 59, so that the trip-lever 39 
Will then be permitted to return to its tripping 
position, at the same time closing the interlock 
ing switch 88-57, and thus affording an indica 
tion, both that the tripping-latch 36 is in its trip 
ping position, and that the trip-free lever 27 is in 
its retrieved position. 
In accordance With the usual practice, the 

movement of the moving contact. 7 of the circuit 
breaker, and the movement of the closing-core 
3 of the closing-mechanism are both utilized to 
actuate auxiliary contacts. This is diagrammati 
cally illustrated in Fig. 1, in which it is shown 
that the bell-crank ever 23 of the mechanism 
carries two auxiliary switches 65 and 66 which 
respond to the position of the moving contact 
of the breaker, so that the auxiliary switch 65 
is closed, and the auxiliary switch 66, is opened, 
at some time or times during the opening-Stroke 
of the circuit breaker. In Fig. 1, we also show 
our closing-lever 37 as being provided with an 
extension 6 which actuates a mechanism-re 
sponsive auxiliary switch 68, which is closed when 
the mechanism is in its closed position, and which 
opens during the opening-stroke, or retrieving 
movement, of the mechanism. - - - - - - - 

The operation of the illustrated circuit breaker 
and mechanism will now be described. Starting 
with the circuit breaker in its normal closed po 
sition, as indicated in Fig. 1, tripping will be ef 
fected by lifting the trip-rod 43, as by energizing 
the shunt trip-coil 45. This will move the trip 
ping-lever S9 in a clockwise direction, breaking 
the toggle 38-39, and moving the tripping-latch 
34 in a clockwise direction so that it will disen 
gage the latch-pin 33 carried by the right-hand 
end of the trip-free lever 27. 
The tripping-latch 34 is provided with a slight 

ly inclined latching-surface 69 in engagement 
With the latch-pin 33, so that the force of the 
powerful accelerating-Spring 47 will tend strong 
ly to kick the tripping-latch 34 away from the 
tripping-pin 33 which is carried by the right 
hand end of the trip-free lever 27. When the 
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3 
tripping-latch 34 kicks out, a Way from the trip 
pin 33, the trip-lever 39 SWings clockwise far 
enough for its pin 59 to be engaged by the notch 

on the end of the locking lever 58, so that 
the tripping-latch 34 is momentarily held in its 
open position. In this open position of the trip 
ping-latch 34, as shown in Fig. 2, the tripping 
lever 39 is in a clockwise-rotated position which 
results in the opening of the interiocking Switch 
56-57. 
Under the influence of the accelerating-spring 

4, as communicated througin tile bell-crank 
lever 23 and the toggle-link 25, the tip-free lever 
21 Will thereupon Swing, in a counterclockwise 
direction, about the core-pin 28 as a pivot, the 
core-pin 28 being ineld Stationary by means of 
the locking-lever 6. At some time during this 
trip-free SWinging of the trip-free lever 27, itS 
pin or shoulder 52 will engage the locking-lever 
i8 and push it out of locking engagement With 
the core-pin 23, so that the pairts Will now occupy 
the position shown in Fig. 2. In this position of 
the parts, the bell-crank lever 23 Wii have 
moved, in a clockwise direction, under tile influ 
ence of the acceieirating-Spring 4A, thus elevating 
the connecting rod 3 which operates on the cir 
cuit-breaker linkage to depress the lift rod 8 
which carries the moving contact 7 of the cir 
cuit breaker. This completes the opening-opera 
tion of the circuit breaker. 
As soon as the locking-lever 8 is moved out 

from under the core-pin 23, the latter immedi 
ately begins to drop, being pulled down by the 
weight of the moving core of the armature 3 
of the closing-coil 32, the closing coil 32 being 
deenergized. It should be understood that, while 
we have illustrated the parts, in Fig. 2, in the 
tripped-free position, the parts occupy this posi 
tion for such a small fraction of a Second that 
the movement cannot be followed by the eye, as 
gravity immediately causes the core-pin 28 to 
drop. 
During this dropping movement of the core 

pin. 28, the bell-crank lever 23 remains Sta 
tionary, after it completes the opening-move 
ment of the circuit breaker, and the fixed pin 36 
(Fig. 2) of the closing-lever 3 remains sta 
tionary, So that the core-pin 23 SWings down in 
an arc controlled by the length of the closing 
lever 37. The trip-free lever 27 is carried by the 
downwardly moving core-pin 28 and this trip 
free lever 2 swings at various angles controlled 
by its connection to the toggle-link 27 which is 
carried by the bell-crank lever 23 during the 
downward Swinging-movement of the core-pin 
28, so that eventually, the trip-free lever 2 is 
swung or “retrieved' into a position when it is 
again parallel to the closing lever 3, as shown 
in Fig. 3, although the two parallel levers are 
now, in their “open' position, at an angle to their 
"closed' position which was shown in Fig. 1. 
When referring to the parallelism of the trip 
free lever 27 and the closing lever 37, we refer 
to the main portions of these levers, between the 
core pin 28 and the pins 33 and 38, respectively. 
In the retrieved position of the trip-free lever 
27, the latch-pin 33 which is carried by this 
trip-free lever SWings down into substantial 
alignment with the fixed pivot-pin 35 of the 
closing-lever 3. 
The last quarter-inch, more or less, of the re 

trieving stroke of the trip-free lever 2, as its 
right-hand end is moving downwardly, results in 
the depression of the lock-releasing lever 63 
against the bias of its spring 3. This releases 
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the locking-lever 53 from the trip-lever pin 59, 
permitting the trip-lever 33 to move in a counter 
clockwise direction, under the influence of its 
spring 42, thus returning the tripping-latch 34 
to its latching position in which it holds the 
latch-pin 33 down, so that the trip-free lever 21 
is retained in its retrieved position. The counter 
clockwise movement of the trip-lever 39 locks the 
toggle 33-39 moving it just slightly beyond dead 
center, so that the tripping-latch 34 cannot be 
again disengaged until this toggle 33-39 is again 
broken. - . . . . . 

: In accordance with our invention, the trip-lever 
39, in returning to its locked-toggle position, 
closes the interlock contacts 56-57, thus afford 
ing a positive indication that the tripping-latch 
34 is in its latched position and that the trip 
free lever 2 is in its retrieved position. . . 

. The closing of the circuit breaker is effected 
by a movement of the ciosing lever 37 about its 
fixed pivot 33 (Fig. 2). This closing lever can 
be moved, either by Suitable manual means (not 
shown) - or by the energization of the closing-coil 
32 which lifts the core 3 and the core-pin 28, 
thus restoring the circuit breaker to its closed 
position as illustrated in Fig. 1, the parts being 
finally held in the closed position by means of the 
locking lever 88 which engages under the core 
pin 28 and holds it up. - - 

Typical electrical connections for the circuit 
breaker? are shown in Fig. 4. In the application 
of Our invention which is illustrated in Fig. 4, 
the circuit breaker is three-pole, and its main 
contacts 6-7 are connected in a three-phase line 
5 so as to connect and disconnect said line to 
and from a three-phase bus-76. An automatic, 
fault-responsive relay-mechanism is shown, as 
Symbolized by a rectangle 7 and a relay-contact 
28, represented as being controlled, in response 
to the line-current and the line-voltage, by means 
of a line-current transformer 80 and a bank of 
line-potential transformers 8. The automatic 
protective-relay contact 8 is shunted by a push 
button 82 which may be actuated for manual 
tripping. When either the relay-contact 78 or 
the push-button 82 is closed, the trip-coil 45 is 
energized from a suitable source, such as a local 
battery 83, with the auxiliary switch-contact 66 
of the circuit breaker connected in series With 
the tripping coil 5. As shown, there is usually 
also provided, in the tripping circuit, a contactor 
SWitch 84 which Seals itself in, through make 
contacts 85, so as to protect the light-weight con 
tacts 8 and 82 from burning, the tripping-circuit 
being finally interrupted by the auxiliary switch 
66. , 
In the application of our invention shown in 

Fig. 4, We have shown two different means for 
initiating the energization of the closing-coil 32 
of the mechanism. One closing-means is a 
manually controlled push-button 86 which is con 
nected in series with our double-duty or dual 
responsive latch-checking interlock 56-57. The 
other closing-means is an instantaneously oper 
ative automatic closing-means which initiates the 
closing-operation in response to the closure of the 
auxiliary Switch 65 which closes during the 
opening-stroke of the circuit-breaker. The aux 
iliary Switch. 65 is connected in series with either 
a manual or automatic disconnect-switch 8, the 
two switches 65 and 87 being shunted around the 
push-button 88, so that they are also in series 
With our dual-purpose latch-checking inter 
lock 56-57. 
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the push-button 86 and the interlock 56-57, or 
through the auxiliary SWitch 65 and the inter 
lock 56-57, this circuit is utilized to energize the 
actuating coil 88 of an operating-relay O, from 
the battery 83, in Series With a back-contact 89 
of a releasing-relay R. The energization of the 
operating-relay O closes a front-contact 91 which 
energizes the closing-coil 32 from the battery 83, 
and it also closes a front-contact. 92 which by 
passes the contacts 86, 56-57, or 65,56-57 which 
initiated the energization of the operating-re 
lay O. . . 

It will be understood that, before the dual 
purpose latch-checking interlock SS-57 can be 
reclosed, the circuit breaker must be opened, 
the movabie parts must be in their retrieved posi 
tion, and the trip-free tripping-latch 38 must 
be in its latching position. In the diagrammatic 
representation in Fig. 4, we have not undertaken 
to show the complicated retrieving mechanism 
which is fully shown and described in connection 
With Figs. 1 to 3, but we desire the diagrammatic 
illustration in Fig. 4 to illustrate such a mech 
anism. 
When the dual-purpose latch-checking inter 

locking switch 56-57 is closed, therefore, the 
mechanism-responsive auxiliary switch 68 is nec 
essarily in its open position, and it does not close 
until very nearly the end of the closing-stroke of 
the closing-core 31 which is drawn in by the 
closing-coil or solenoid 32. The closures of the 
mechanism-responsive auxiliary switch 68 is ulti 
lized to energize the actuating coil 93 of the re 
leasing-lever R, which thereupon opens its back 
contact 89 and deemergizes the actuating coil 88 
of the operating-relay O. At the same time, the 
releasing-relay R closes a front-contact 94 which 
by-passes the mechanism-switch 68 so as to pre 
Went pumping of the circuit breaker. 
In response to the deemergization of the ac 

tuating coil 88 of the operating-relay O, this re 
lay promptly drops out, opening its front-con 
tacts 9 and 92, which respectively deemergize 
the closing-coil 32 and deenergize the actuating 
coil 93 of the releasing-relay R, thus restoring 
the parts to their initial condition correspond 
ing to the closed condition of the circuit breaker 
l, as illustrated in Fig. 4. 
The trip-free feature of the circuit-breaker 

mechanism 2 comes into play, during the closing 
Stroke of the circuit breaker, in the event that 
the automatic fault-responsive protective relay 
f7-8 is utilized, because, somewhere near the 
end of the closing-stroke of the circuit breaker, 
the moving contact 7 engages the stationary con 
tacts 6, so that the power-line 5 is reconnected 
to the power-bus 76. If, now, there is still a 
fault on the line, the protective relay-contact 
78 will again instantly pick up, re-energizing the 
trip-coil 45 so as to disengage the tripping 
latch 34, thus instantly tripping out the breaker 
l, even though the closing-core 3 is still com 
pleting the last fraction of its closing-stroke. 
In accordance with our invention, the doubly responsive latch-checking and retrieved-checking 

interlock-switch 56-57 makes it possible to 
utilize an instantaneously operating relay O to 
energize the closing-coil 32 as soon as the latch 
checking interlock 56-57 closes, without intro 
ducing any time-delay, and without running 
any risk of causing an ineffectual closing-stroke 
of the ciosing-core 3 when the latch 34 is not 
in effectual engagement with the retrieved part 
27 (Figs. 1-3). The auxiliary switch-contact 65 
closes, in general, before the trip-free lever 27 
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(Figs. 1-3) is retrieved and relatched by the trip 
ping-latch 34, so that the exact instant of ini 
tiating the closing-operation is usually under 
the control of the latch-checking interlock 
56-57. 
While we have illustrated our invention in a 

single preferred form of embodiment, and while 
We have illustrated a single preferred simplified 
form of electrical diagram therefor, we desire it 
to be understood that such illustration, and the 
accompanying description, are intended merely 
by Way of illustration, and not by way of abso 
lute limitation, as many changes, by way of sub 
stitution, addition and omission, can be made by 
those skilled in the art without departing from 
Some of the essential features of Our invention. 
We desire, therefore, that the appended claims 
shall be accorded the broadest construction con 
Sistent with their language and the prior art. 
We claim as our invention: 
1. Trip-free mechanism for controlling the 

?operation of the moving contact of a circuit, 
breaker; comprising a closing motive-means 
movable between an open position and a closed 
position; mechanical coupling-means between 
said closing motive-means and said moving con 
tact of the breaker; a tripping releasable me 
chanical holding-means for holding a predeter 
mined portion of said mechanical coupling 
means in a predetermined relationship necessary 
to the transmitting of a pressure, in the closing 
direction, between the closing motive-means and 
the moving contact of the breaker; said me 
Chanical coupling-means including a main re 
leasable mechanical holding-means for normally 
holding said moving contact of the breaker and 
said closing notive-means in their closed posi 
tions at a time when said tripping holding means 
is in its holding condition; tripping means for 
actuating said tripping releasable holding-means 
to its released condition; means operative as a 
consequence of the release of said tripping hold 
ing-means to release the main holding-means, to 
move the closing motive-means to its open posi 
tion, and to restore said predetermined portion : 
of the mechanical coupling-means to a prede 
termined relationship necessary to the transmit 
ting of a pressure, in the closing direction, be 
tween the closing motive-means and the moving 
contact of the breaker; means for restoring said 
tripping releasable mechanical holding-means to 
its holding condition upon such restoration of 
Said predetermined portion; and means for ener 
gizing said closing motive-means for causing the 
Same to move to its closed position; said trip 
free mechanism being characterized by having a 
double-duty interlock-means for mechanically 
responding to two conditions, and for respond 
ing only when both of said conditions are simul 
taneously fulfilled, said conditions being that the 
predetermined portion of the mechanical cou 
pling-means is restored to said predetermined re 
lationship and that the tripping releasable hold 
ing-means is restored to its holding condition 
with respect to said predetermined portion, and 
electric-circuit means for removing an impedi 
ment against the effective closing-energization 
of said closing motive-means when said interlock 
means is in a responsive condition. 

2. Trip-free mechanism for controlling the 
operation of the moving contact of a circuit 
breaker, comprising a closing motive-means mov 
able between an open position and a closed posi 
tion, a main lever permanently mechanically 
coupled to said closing motive-means, a trip-free 
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lever permanently mechanically coupled to said 
moving contact of the breaker, means for pivot 
ing said levers for independent pivotal move 
inents, a main latch for latching said mail ever 
in a closed position, a tripping latch for latching 
said trip-free lever in a position substantially 
parallel to said main lever, tripping means for 
disengaging Said tripping latch whereby said trip 
free lever Will move free of Said main level While 
the moving contact of the breaker starts to move 
in the Opening direction, means responsive to 
the opening movement of the trip-free lever for 
disengaging the main latch, retrieving means 
operative upon the disengagement of the main 
latch for noving the main lever and the me 
chanically coupled closing motive-means to the 
open position and for simultaneously restoring a 
relation of substantial parallelism to the two 
levers, but at an angle to the closed positions of 
both levers, means for biasing the tripping latch 
toward its latching position whereby said trip 
ping latch is restoired to its operative latching po 
sition in the Substantially parallel Open posi 
tions of the two levers, and means for energizing 
Said closing notive-naeans for causing the same 
to move to its closed position, carrying with it the 
two levers and the moving contact of the breaker, 
said trip-free mechanism being characterized by 
having a double-duty interlock-means for me 
chanically responding to two conditions, and for 
responding only when both of said conditions 
are similtaneously fulfilled, said conditions being 
that the two evers are in a relation of Substan 
tial parallelism with respect to each other and 
that the tripping iatch is in an operative latching 
position, and electric-circuit means for removing 
an impediment against the effective closing-ener 
gization of said closing motive-means when said 
interlock-means is in a responsive condition. 

3. Trip-free mechanism for controlling the 
operation of the moving contact of a circuit 
breaker; comprising a closing motive-means 
movable between an Open position and a closed 
position; rechanical coupling-means between 
said closis notive-means and said moving COn 
fa?t, of the breaker; a tripping releasable me 
itanical holding-means for holding a predeter 
iired portion of Said mechanical coupling 
neairs in a predetermined relationship necessary 
to the tians initting of a preSSure, in the closing 
direction, between the closing notive-means and 
the moving contact of the breaker; said mechani 
cal coupling-In eans including a main releasable 
mechanical holding-means for normally holding 
Said moving contact of the breaker and said clos 
ing motive-means in their closed positions at 
a tinne when said tripping holding-means is in 
its holding condition; tripping means for actuat 
ing said tripping releasable holding-means to its 
Ireleased conditici; means Operative as a con 
sequence of the release of said tripping holding 
lineans to release the main holding-means, to 
rove the closing notive-means to its open po 
Sition, and to restore said predetermined portion 
of the mechanical coupling-means to a prede 
termined relationship necessary to the transmit 
ting of a pressure, in the closing direction, be 
tween the closing notive-means and the moving 
contact of the hreaker; means for mechanically 
preventing said tripping releasable mechanical 
holding-means from returning to its initial un 
tripped holding-position until said closing mo 
tive-means has substantially completed its open 
ing movement and for thereupon restoring said 
tripping releasable mechanical holding-means 

  



6 
to its holding condition with respect to Said pre 
determined portion; an interlock-means ne 
chanically responsive to said restoration of the 
tripping releasable mechanical holding-means to 
its holding-position with respect to said prede 
termined portion; means for energizing Said 
closing motive-means for causing the same to 
move to its closed position; and electric-circuit. 
means for removing an impediment against the 
effective closing-energization of said closing mo 
tive-means when said interlock-means is in a 
responsive condition. 

4. Trip-free mechanism for controlling the Op 
eration of the moving contact of a circuit breaker, 
comprising a closing motive-means movable be 
tween an open position and a closed position, a 
main lever permanently mechanically coupled to 
said closing motive-means, a trip-free lever per 
manently mechanically coupled to said moving 
contact of the breaker, means for pivoting said 
levers for independent pivotal movements, a main 
latch for latching said main lever in a closed 
position, a tripping latch for latching said trip 
free lever in a position Substantially parallel to 
Said main lever, tripping means for disengaging 
said tripping latch whereby said trip-free lever 
will move free of said main lever while the mov 
ing contact of the breaker starts to move in the 
opening direction, means responsive to the open 
ing noverinent of the trip-free lever for disengag 
ing the main latch, retrieving means operative 
upon the disengagement of the main latch for 
moving the main lever and the mechanically 
coupled closing motive-means to the open posi 
tion and for simultaneously restoring a relation 
of substantial parallelism to the two levers, but 
at an angle to the closed positions of both levers, 
means for mechanically preventing said tripping 
latch from returning to its initial untripped 
latching position until said closing motive-means 
has Substantially completed its opening move 
ment and for thereupon restoring said tripping 
latch to its latched position in engagement with 
the trip-free lever, an interlock-means mechan 
ically responsive to said restoration of the trip 
ping latch to its latched position in engagement 
with the trip-free lever, means for energizing said 
Closing motive-means for causing the same to 
move to its closed position, and electric-circuit 
means for removing an impediment against the 
effective closing-energization of said closing mo 
tive-means when said interlock-means is in a 
reSponsive Condition. 

5. The invention as defined in claim 1, char 
acterized by the means for energizing the closing 
notive-means to close the same comprising an 
auxiliary switch-contact which is normally auto 
matically closed during the opening movement 
of the moving contact of the breaker. 

6. The invention as defined in claim 2, char 
acterized by the means for energizing the closing 
motive-means to close the same comprising an 
auxiliary Switch-contact which is normally auto 
matically closed during the opening movement 
of the moving contact of the breaker. 

7. The invention as defined in claim 3, char 
acterized by the means for energizing the closing 
motive-rineans to close the same comprising an 
auxiliary switch-contact which is normally auto 
matically closed during the opening movement 
of the moving contact of the breaker. 

8. The invention as defined in claim 4, char 
acterized by the means for energizing the closing 
motive-means to close the same comprising an 
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auxiliary switch-contact which is normally auto 
matically closed during the opening novement 
of the moving contact of the breaker. 

9. Trip-free mechanism for controlling the 
operation of the moving contact of a circuit 
breaker; comprising a closing motive-means 
movable between an open position and a closed 
position; mechanical coupling-means between 
said closing motive-means and said moving Con 
tact of the breaker; a tripping releasable me 
chanical holding-means for holding a predeter 
mined portion of said mechanical coupling 
means in a predetermined relationship necessary 
to the transmitting of a pressure, in the closing 
direction, between the closing notive-means and 
the moving contact of the breaker; said mechan 
ical coupling means including a main releasable 
mechanical holding-means for normally holding 
said moving contact of the breaker and said clos 
ing motive-means in their closed positions at a 
time when said tripping holding-means is in 
its holding condition; tripping means for actu 
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ating said tripping releasable holding-means to 
its released condition; means operative as a con 
sequence of the release of said tripping holding 
means to release the main holding-means, to 
move the closing motive-means to its open posi 
tion, and to restore said predetermined portion 
of the mechanical coupling-means to a predeter 
mined relationship necessary to the transmitting 
of a pressure, in the closing direction, between 
the closing motive-means and the moving con 
tact of the breaker; and means for restoring said 
tripping releasable mechanical holding-means to 
its holding condition upon such restoration of 
said predetermined portion; said trip-free mech 
anism being characterized by having a double 
duty latch-checking switch-contact device for 
mechanically responding to two conditions, and 
for responding only when both of said conditions 
are simultaneously fulfilled, said conditions being 
that the predetermined portion of the mechani 
cal coupling-means is restored to said predeter 
mined relationship and that the tripping re 
leasable holding-means is restored to its holding 
condition with respect to said predetermined 
portion. s 

i0, Trip-free mechanism for controlling the 
operation of the moving contact of a circuit 
breaker, comprising a closing motive-means 
movable between an open position and a closed 
position, a main lever permanently mechanically 
coupled to said closing motive-means, a trip-free 
lever permanently mechanically coupled to said 
moving contact of the breaker, means for pivot 
ing said levers for independent pivotal move 
ments, a main latch for latching said main lever 
in a closed position, a tripping latch for latching 
said trip-free lever in a position substantially 
parallel to said main lever, tripping means for 
disengaging said tripping latch whereby said 
trip-free lever Will move free of said main lever 
While the moving contact of the breaker starts 
to move in the opening direction, means respon 
Sive to the opening movement of the trip-free 
lever for disengaging the main latch, retrieving 
means Operative upon the disengagement of the 
main latch for moving the main lever and the 
mechanically coupled closing motive-means to 
the Open position and for simultaneously restor 
ing a relation of substantial parallelism to the 
two levers, but at an angle to the closed positions 
of both levers, and means for biasing the tripping 
latch toward its latching position whereby said 
tripping latch is restored to its operative latching 
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position in the substantially parallel open posi 
tions of the two levers, said trip-free mechanism 
being characterized by having a double-duty 
latch-checking Switch-contact device for mechan 
ically responding to two conditions, and for re 
SpOInding OYny When both of Said conditions are 
Simultaneously fulfilled, said conditions being 
that the two levers are in a relation of Substan 
tial parallelism with respect to each other and 
that the tripping latch is in an operative latch 
ing position. 

11. Trip-free mechanism for controlling the 
operation of the moving contact of a circuit 
breaker, comprising a closing motive-means mov 
able between an open position and a closed posi 
tion; mechanical coupling-means between said 
closing motive-means and said moving contact of 
the breaker; a tripping releasable mechanical 
holding-means for holding a predetermined por 
tion of said mechanical coupling-means in a pre 
determined relationship necessary to the trans 
mitting of a pressure, in the closing direction, 
between the closing motive-means and the mov 
ing contact of the breaker; said mechanical 
coupling-means including a main releasable 
mechanical holding-means for normally holding 
said moving contact of the breaker and said 
closing notive-means in their closed position at 
a time when Said tripping holding-means is in 
its holding condition; tripping means for actu 
ating said tripping releasable holding means to 
its released condition; means operative as a 
consequence of the release of said tripping hold 
ing means to release the main holding-means, 
to move the closing motive-means to its open 
position, and to restore said predetermined por 
tion of the mechanical coupling means to a pre 
determined relationship necessary to the trans 
mitting of a pressure, in the closing direction, 
between the closing notive-means and the now 
ing contact of the breaker; means for mechani 
cally preventing said tripping releasable me 
chanical holding-means from returning to its 
initial untripped holding-position until said clos 
ing-motive-means has substantially completed 
its opening movement and for thereupon restor 
ing said tripping releasable mechanical holding 
means to its holding condition. With respect to 
said predetermined portion; and a latch-check 
ing switch-contact device mechanically respon 
sive to said restoration of the tripping releasable 
mechanical holding means to its holding-posi 
tion With respect, to said predetermined portion. 

12. Trip-free mechanism for controlling the 
operation of the moving contact of a circuit 
breaker, comprising a closing motive-means now 
able between an open position and a closed po 
sition, a main lever permanently mechanically 
coupled to said closing motive-means, a trip-free 
lever permanently mechanically coupled to said 
moving contact of the breaker, means for pivot 
ing said levers for independent pivotal move 
ments, a main latch for latching said main lever 
in a closed position, a tripping latch for latching 
said trip-free lever in a position substantially 
parallel to said main lever, tripping means for 
disengaging said tripping latch whereby said trip 
free lever Will nove free of Said main lever While 
the noving contact of the breaker starts to move 
in the opening direction, means responsive to the 
opening movement of the trip-free lever for dis 
engaging the main latch, retrieving means opera 
tive upon the disengagement of the main latch 
for moving the main lever and the mechanically 
coupled closing motive-means to the open posi 
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tion and for simultaneously restoring a relation 
of substantial parallelism to the two levers, but 
at an angle to the closed positions of both levers, 
means for mechanically preventing said tripping 
latch from returning to its initial untripped 
latching position until said closing notive-means 
has Substantially completed its opening movement 
and for thereupon restoring Said tripping latch 
to its latched position in engagement with the 
trip-free lever, and a latch-checking switch 
contact device mechanically responsive to said 
restoration of the tripping latch to its latch po 
sition in engagement, with the trip-free lever. 

i3. In combination, a circuit-breaker provided 
With a movable contact; actuating mechanism 
therefor comprising a biased actuating member 
the release of which, from a predetermined posi 
tion, is necessary in order to effect the opening 
of the circuit-breaker; restraining means for 
releasably restraining said actuating member in 
its aforesaid predetermined position; tripping 
means for actuating said restraining-means to 
its released position; means for retrieving said 
actuating member to its aforesaid predetermined 
position; means for restoring said restraining 
means to its restraining position; and a double 
duty latch-checking switch-contact device for 
mechanically responding to two conditions, and 
for responding only when both of said condi 
tions are simultaneously fulfilled, said condi 
tions being that the actuating member is re 
trieved substantially to its aforesaid predeter 
mined position and that the restraining-means is 
restored substantially to its restraining position. 

14. In combination, a circuit-breaker provided 
with a movable contact; actuating mechanism 
therefor comprising a biased actuating mem 
ber the release of which, from a predetermined 
position, is necessary in order to effect the open 
ing of the circuit-breaker; restraining-means for 
releasably restraining said actuating member in 
its aforesaid predetermined position; an aux 
iliary holding-means having a holding position 
for holding said restraining-means in its re 
straining position; tripping-means for moving 
said auxiliary holding-means to a tripped posi 
tion in which it, releases said restraining-means: 
means for retrieving said actuating member to 
its aforesaid predetermined position; means for 
causing said restraining-means to return to its 
restraining position; means for restoring said 
auxiliary holding-means to its aforesaid hold 
ing position; and a double-duty latch-check 
ing switch-contact device for mechanically re 
sponding to two conditions, and for respOnding 
only when both of said conditions are simul 
taneously fulfilled, said conditions being that 
the actuating member is retrieved substantially 
to its aforesaid predetermined position and that 
both said restraining-means and said auxiliary 
holding-means are restored substantially to their 
restraining and holding positions. 

15. In combination, a circuit-breaker provided 
with a novable contact; actuating mechanism 
therefor comprising a biased actuating linenber 
the release of which, from a predetermined posi 
tion, is necessary in order to effect the opening 
of the circuit-breaker; restraining-means for re 
leasably restraining said actuating member in its 
aforesaid predetermined position; tripping 
means for actuating said restraining-means to 
its released position; means for retrieving said 
actuating nhember to its aforesaid predetermined 
position; means for preventing said restraining 
means from returning to its restraining position 
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until said actuating member has returned sub 
stantially to its aforesaid predetermined posi 
tion and for thereupon restoring said restrain 
ing-means to its restraining position; and a 
latch-checking Switch-contact device responsive 
to the movement of said restraining-means to or 
from its restraining position. 

16. In combination, a circuit-breaker provided 
with a movable contact; actuating mechanism 
therefor comprising a biased actuating member 
the release of which, from a predetermined posi 
tion, is necessary in order to effect the opening 
of the circuit-breaker; restraining-means for re 
leasably restraining said actuating member in its 
aforesaid predetermined position; means for 
biasing said restraining-means toward its re 
straining position; tripping-means for actuating 
said restraining-means to its released position; 
means for retrieving said actuating member to its 
aforesaid predetermined position; means for pre 
venting said restraining-means from returning to 
its restraining position until said actuating men 
ber has returned substantially to its aforesaid 
predetermined position; and a latch-checking 
switch-contact device responsive to the move 
ment of said restraining-means to Or, from its 
restraining position. 

17. In combination, a circuit-breaker provided 
with a movable contact; actuating mechanism 
therefor comprising a biased actuating member 
the release of which, from a predetermined posi 
tion, is necessary in order to effect the opening 
of the circuit-breaker; restraining-means for re 
leasably restraining said actuating member in its 
aforesaid predetermined position; an auxiliary 
holding-means having a holding position for 
holding said restraining-means in its restraining 
position; tripping-means for moving said auxil 
iary holding-means to a tripped position in which 
it releases said restraining-means; means for re 
trieving said actuating member to its aforesaid 
predetermined position; means for restoring said 
restraining-means and said auxiliary holding 
means to their restraining and holding positions, 
respectively; means for preventing said auxiliary 
holding-means from returning to its aforesaid 
holding position until said actuating member has 
returned substantially to its aforesaid prede 
termined position; and a latch-checking SWitch 
contact device responsive to the movement of 
Said auxiliary holding-means to or from its afore 
said holding position. 

18. In combination, a circuit-breaker provided 
with a movable contact; actuating mechanism 
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therefor comprising a biased actuating member 
the release of which from a predetermined posi 
tion, is necessary in order to effect the opening 
Of the circuit-breaker, restraining-means for re 
leasably restraining said actuating member in its 
aforesaid predetermined position; an auxiliary 
holding-means having a holding position for 
holding said restraining-means in its restrain 
ing position; means for biasing said restraining 
means and said auxiliary holding-means toward 
their restraining and holding positions, respec 
tively; tripping-means for noving said auxiliary 
holding-means to a tripped position in which it 
releases said restraining-means; means for re 
trieving said actuating member to its aforesaid 
predetermined position; means for preventing 
Said auxiliary holding-neans from returning to 
its aforesaid holding position until said actuating 
member has returned substantially to its afore 
said predetermined position; and a latch-check 
ing Switch-contact device responsive to the move 
ment of Said auxiliary holding-means to or from 
its aforesaid holding position. 

9. In combination, a circuit-breaker provided 
with a movable contact; actuating mechanism. 
therefor comprising a biased actuating member 
the release of which, from a predetermined posi 
tion, is necessary in order to effect the opening of 
the circuit-breaker; restraining-means for re 
straining said actuating member in its aforesaid 
predetermined position in such manner that the 
bias of said actuating member tends to push said 
restraining-means out of its restraining position; 
an auxiliary holding-means having a holding 
position for holding said restraining-means in 
its restraining position; means for biasing Said 
auxiliary holding-means toward its aforesaid 
holding position; means for moving said auxiliary 
holding-means to a tripped position in which it 
releases said restraining means; means for re 
trieving said actuating member to its aforesaid 
predetermined position; means for causing said 
restraining-means to return to its restraining 
position; means for preventing said auxiliary 
holding-means from returning to its aforesaid 
holding position until said actuating member has 
returned substantially to its aforesaid prede 
termined position; and a latch-checking Switch 
contact device responsive to the movement of said 
auxiliary holding-means to or from its aforesaid 
holding position. 

LLOYD. W. OYER. 
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