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UNITED STATES PATENT of FICE 
2,477,067 

AUTOMATIC RECLOSING CIRCUITBREAKER 
William D. Kyle, Jr., Milwaukee, and Carl 

Schindler, Wauwatosa, Wis., assignors to Line 
Material Company, a corporation of Delaware 
Application June 6, 1941, Serial No. 396,850 

10 Claims, 
1. 

This invention relates to automatic reclosing 
circuit breakers. 

Objects of this invention are to provide an 
automatic reclosing circuit breaker in which a 
fully automatic reclosing circuit breaker is pro 
vided which automatically opens upon an electri 
cal overload and automatically closes after a pre 
determined interval, and which is so constructed 
that if this opening and reclosing operation oc 
curs a predetermined number of times in rapid 
succession, the circuit breaker will automatically 
lock itself in open position, and in which if the 
opening and reclosing operations occur less than 
the predetermined number of times, the tripping 
mechanism will automatically reset itself so that 
the full predetermined number of operations in 
rapid succession will be required for any subse 
quently occurring fault. 

Further objects of this invention are to provide 
an automatic reclosing circuit breaker in which 
the lock-out mechanism is so arranged as to per 
manently bias the circuit breaker in open posi 
tion when the lock-out mechanism operates, 
which is not dependent upon any pawl, ratchet, 
or other type of latch which might jar loose if 
the circuit breaker were subjected to vibration or 
jarring, or which, when defective for any cause, 
would allow the circuit breaker to drop closed, 
but instead in which the circuit breaker when 
locked out is biased towards open position and 
remains in open position irrespective of any jar 
ring or other disturbance that might occur, there 
by providing a high factor of safety. 

Further objects are to provide an automatic 
repeating circuit breaker in which manual means 
are provided for tripping the circuit breaker upon 
manual operation and for resetting the circuit 
breaker after it has been locked out, in which this 
manual resetting means is so made that the cir 
cuit breaker can operate independently of such 
manual resetting means if the fault still persists 
while the circuit breaker is being manually reset, 
to thereby guard against any severe mechanical 
blows or shocks being imparted to the Operator 
when he is resetting the circuit breaker. 

Further objects are to provide a circuit breaker 
in which the manual resetting mechanism does 
not operate for each opening of the circuit break 
er but operates only once, moving to the position 
indicating lock-Out when the lock-out occurs, in 
which the manual reset means is not moved to 
lock-out position by any blow struck by the actu 
ating mechanism of the circuit breaker, but in 
which it is moved outwardly by a force of a pre 
determined value independently of any violent 
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2 
motion that the circuit breaker may be executing, 
and in which this manual resetting means and 
manual Opening means is electrically dead at all 
times. 

Further objects are to provide an automatic 
reclosing circuit breaker which not only may be 
opened by an electrical overload or manually, but 
also which is so constructed that it will be opened 
upon the heating beyond a predetermined tem 
perature of the oil in which the circuit breaker 
is immersed so that when an overload occurs 
which would heat the circuit breaker but of a 
value insufficient to cause operation of the circuit 
breaker, there can be no danger of the burning 
out of the circuit breaker, but in which automatic 
Opening Occurs upon a rise in temperature of the 
oil beyond a predetermined value. 

Further objects are to provide an automatic 
reclosing circuit breaker in which it is not neces 
sary to use an insulating housing but in which 
a metal can or housing is provided which is com 
pleted by a metal cap, all exposed parts of the 
apparatus being electrically dead at all times ex 
cept for two terminal members which are car 
ried by the cap and project from the upper side 
of the cap, the can being free from any holes or 
apertures or bushings therethrough and being 
???????ny at the top to thereby guard against loss 
of oil. 

Further objects are to provide a reclosing cir 
cuit breaker in which all parts of the circuit 
breaker are carried from a top metal cap, the 
metal cap being clamped to a metal can contain 
ing oil, the construction being such that the cir 
cuit breaker may be lifted from the can, if de 
sired, for inspection or repair without removing 
the can from its mounting, thus facilitating peri 
odic inspection or repair without the necessity 
of removing the can from the pole or other Sup 
port upon which it may be mounted, the metal 
can itself also providing for rapid heat dissipa 
tion. 

Further objects are to provide an automatic 
reclosing circuit breaker which cannot be man 
ually held in closed position against an electrical 
Overload, which has a quick break and a quick 
make no matter in what manner it may be oper 
ated, whether by electrical overload, manually or 
by the heating of the oil, and in which the rapidly 
moving parts of the circuit breaker are hydraul 
lically cushioned. 

Further objects are to provide an automatic 
reclosing circuit breaker which when it closes 
always comes back to a definite predetermined 
position irrespective of the number of operations 
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or the wear of the parts, which has a wiping ac 
tion of the contacts thereby maintaining good 
electrical contact without a gradual increase in 
resistance due to oxidation from arcing, in which 
independent radially renewable arcing contacts 
are provided which receive the final arc and thus 
avoid any injury to the main contacts, the con 
struction being such that the circuit breaker will 
always operate at its predetermined overload 
value irrespective of the length of time it may 
have been in operation or the number of times 
that it has operated. 

Further objects are to provide an automatic re 
closing circuit breaker which does not employ any 
fragile or delicate parts such as a ratchet or clock 
work mechanism to obtain the time delay but 
which utilizes the oil in which the circuit breaker 
is immersed, hydraulic time delay means being 
provided and also hydraulic means being provided 
for tripping the means for locking the circuit 
breaker in open position after a predetermined 
number of operations when such operations occur 
in rapid succession, and in which the construction 
is such that even if the oil level becomes exces 
sively low, the lock-out mechanism will function 
due to the sudden evolution of gas or excessive 
heating of the remaining oil to thereby lock the 
circuit breaker in open position under Such abnor 
mal condition. 
Further objects of this invention are to provide : 

an automatic circuit breaker which will take care 
of the unusual condition of a low electrical over 
load not sufficient to fully operate the circuit 
breaker but which night cause continued re 
peated partial operations, the construction being : 
such that the evolution of gas will cause the hy 
draulic tripping mechanism to operate the lock 
out mechanism to thereby lock the circuit breaker 
in open position under these unusual conditions, 
the construction also providing the additional 
safety feature of locking the circuit breaker out 
under excessively heavy overload where a great 
amount of heat is generated and gas produced, 
the apparatus being so arranged that an auto 
matic hydraulic trip mechanism will operate from 
this sudden evolution of gas and will lock the cir 
cuit breaker open. 
Embodiments of the invention are shown in the 

accompanying drawings, in which: 
Figure 1 is a side elevation, partly broken away, 

of the automatic repeating circuit breaker. 
Figure 2 is an enlarged sectional view on the 

line 2-2 of Figure 1, such view also correspond 
ing to a section on the line 2-2 of Figure 3. 

Figure 3 is a sectional view on the line 3-3 of 
Figure 2. 

Figure 4 is a fragmentary sectional view on the 
line 4-4 of Figure 3. 

Figure 5 is a view of the top plate and associated 
parts with the upper portion of the apparatus 
sectioned off. 

Figure 6 is a sectional detail of the thermo 
static tripping means, such view being taken on 
the section line 6-6 of Figure 5. 

Figure 7 is a fragmentary sectional view on the 
line 7-7 of Figure 2. 

Figure 8 is a sectional view on the line 8-8 of 
Figure 7. ? 

Figure 9 is a sectional view on the line 9-9 of 
Figure 7, such view showing the movable contact 
in section. 

Figure 10 is a sectional detail of the time delay 
eanS. 
Figure 11 is a detail showing the manual trip 

and reset mechanism. 
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4. 
Figure 12 is a sectional view on the slanting 

section line 2-2 of Figure 4, 
Figure i3 is a fragmentary sectional view on the 

line 3-f3 of Figure 3. 
Figure 14 is a sectional view on the line 4-g 

of Figure 2. 
Figure 15 is a diagrammatic view showing the 

circuit arrangement and the protective gaps. 
Figure 16 is a view corresponding to Figure 7, 

showing a further form of the invention. 
Figure 7 shows a further form of insulating 

Spacer plates. 
Figure 18 is a diagrammatic view showing the 

circuit for the form of invention shown in Figure 
i6 and showing the protective gaps. 
The circuit breaker is oil immersed and is 

mounted within the oil containing metal can 
which is provided with a removable top 2 re 
movably held to the can in any suitable manner. 
A convenient way of attaching the top to the can 
is by means of a plurality of bolts 3 which are 
pivotally mounted between spaced ears 8 car. 
ried by the can and which are provided with wing 
nuts 5. The wing nuts are adapted to bear against 
L-shaped clamping plates 6 whose downwardly 
extending portion is adapted to rest upon the 
upper face of the ears 3, a suitable lug being 
provided on each of the ears to prevent the clamp 
ing plates 6 from sliding off the upper surface 
of the ears 8. A suitable sealing gasket is posi 
tioned between the flanged upper end of the can 
and the annular recessed portion of the cover 2, 
as shown most clearly in Figure 2. 
Any suitable attaching means as indicated at 

8 and S are provided on the can so that the can 
may be attached to a pole or other suitable sup 
port. 
The cap or cover 2 is provided with a line and 

load terminal indicated respectively at G and , 
and these terminals are carried by insulating 
bushings 2, 2. 

Normally the can is grounded as shown in the 
diagrammatic view Figure 15. It is preferable to 
provide two gaps, one between the line and load 
terminals 0 and and the other between load 
terminal and the grounded can . For ex 
ample, the electrodes or rods 3 may extend to 
Wards each other and may be spaced apart the 
desired distance to provide a gap for a lightning 
discharge. 
One of the electrodes 3 projects into a fiber 

tube 4 which has an open end spaced from the 
other electrode so that it acts to snuff out or blow 
out any arc that may be formed between the elec 
trodes, such arc passing through the tube and 
the fiber or other suitable material evolving an 
arc extinguishing gas. 
The other gap is formed between the electrode 
5 carried by the load terminal and an elec 

trode 6 projecting upwardly from the top 2. 
The electrode 5 extends into a fiber tube so 
as to provide an arc extinguishing means. It is to 
be noted that the gap between the electrodes 5 
and 6 is Smaller than the gap between the elec 
trodes 3 so that a lightning discharge will find an 
immediate path to the ground. The construction 
is such that there will be substantially no follow 
through current as the arc will be extinguished 
at One or the other gaps practically instanta 
ne0us?y. 

"The automatic reclosing circuit breaker is sus 
pended in its entirety from the metal cover 2. 
For example, the metal cover may be provided 
with a plurality of downwardly extending insu 
lating posts 8 which are secured at their upper 
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ends to the metal cover and which have internally 
threaded lower portions into which elongated at 
taching screws pass. These attaching screws 
hold the upper metal plate 20 and the lower metal 
plate 2 and the lower insulating annular block 
or collar 22 in place, the metal plates 20 and 2 
being spaced apart by suitable spacers 23 which 
may be insualting tubes if so desired. The elec 
tromagnetic coil or solenoid 24 is positioned be 
tween the plates, Suitable insulating end pieces 
being provided, as shown in Figure 2. Centrally 
of the coil an insulating sleeve or tube 25 is pro 
Wilded. 
A non-magnetic operating rod 26 for the cir 

cuit breaker extends upwardly centrally of the 
insulating tube 25 and on this rod a plunger 27 
formed of magnetic material is freely slidable. 
This plunger 27 or armature is provided with an 
enlarged or shouldered lower portion 28 which 
acts as a piston when passing within the cylin 
drical chamber 29 formed in the collar or block 22 
for a purpose hereinafter to appear. 
The operating rod 26 of the circuit breaker rig 

idly carries a spider like stop 30 which loosely fits 
within the sleeve 25 and which serves as an abut 
ment against which the upper end of the mag 
netic plunger 2 strikes when the coil 24 is ener 
gized by an overload current. When this occurs, 
the plunger 27 is Suddenly drawn upwardly into 
the coil and strikes the abutment 30, carrying the 
rod 26 upwardly. 
The lower end of the rod 26 is rigidly secured to 

an insulating cross-head 3, see Figure 7. The 
cross-head 3 carries a pair of contact rods 32 
to which are rigidly attached a pair of contact 
sleeves 33, see Figures 7 and 9. The contact 
sleeves 33 normally engage the Stationary con 
tact pins 34. These stationary contacts or con 
tact pins 34 are connected to the line and load 
terminals 10 and hereinbefore described. 

It is to be noted particularly with reference to 
Figures 7 and 9 that the stationary contact pins 
34 constitute stops against which the lower ends 
of the contact rods 32 abut when the circuit 
breaker is closed. 

It is preferable to make the contact pins or sta 
tionary contacts 34 split as shown in Figure 9 and 
to have the movable contacts or sleeves 33 engage 
the pins 34 with a wiping motion to insure a clean 
contact at all times. The arcing upon Segrega 
tion of the movable and stationary contacts does 
not occur between the sleeves 33 and the pins 34 
but separate arcing contacts are provided in the 
form of conducting rollers 35 which may be of 
metal and which are carried by leaf springs 36 
clamped in place as shown in Figure 9. These 
arcing contacts 35 are the last members that en 
gage the movable contacts 33. All arcing occurs 
between the arcing contacts 35 and the outer Sur 
faces of the sleeves 33, thus maintaining the in 
ner surfaces of the sleeves and the outer surfaces 
of the pins 34 in good condition free from pitting 
although the circuit breaker may have operated 
a great number of times. 
The arcing contacts are readily renewable and 

it is also easy to renew the sleeves 33, if this be 
comes necessary, by driving out the locking pin 
or other suitable securing means 36, See Figure 9, 
and replacing the old sleeve 33 with a new sleeve. 
This very rarely happens, however, for the arcing 
occurs, as stated, between the outer surfaces of 
the sleeves 33 and the arcing contacts 35. 

It is to be noted particularly that the upper ends 
of the stationary contacts or pins 34 form a defl 
nite stop for arresting the downward motion of 
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6 
the movable portions of the circuit breaker and 
consequently the circuit breaker, together with 
the magnetic core or plunger 27, See Figures 2 
and 7, will always come to rest at exactly the same 
point So that the circuit breaker will always re 
Spond to the same current. 

If, on the other hand, the active contact had 
been a butt contact and the arcing had occurred 
between the butt contact, there would be a grad 
ual wearing away of this contact through con 
tinued use of the circuit breaker and consequently 
the circuit breaker would operate only at an in 
creased current as the time of Service increased. 

However, in the invention herein described, the 
circuit breaker will always respond at exactly the 
same predetermined value of overload current. 

For wide adjustments in current at which the 
circuit breaker will respond, coils 24 of different 
number of turns are employed but for Ordinary 
adjustments through a comparatively extensive 
range the same coil can be used. The adjustment 
is obtained by screwing the adjusting nut 3, 
see Figure 2, upwardly and thereafter locking it 
by the lock nut 38. This adjustment moves the 
plunger 27 upwardly the desired distance so that 
the upper end of the plunger comes to rest at a 
higher point within the coil 24 and consequently 
so that a lesser current is required to cause opera 
tion of the circuit breaker. In the position of 
adjustment shown in Figure 2, the circuit breaker 
has been set to respond to the maximum current 
for the particular coil 24. 
The contact rods 32 are connected by flexible 

leaders 39 with opposite ends of the coil 24 So that 
the coil 24, as may be seen from Figure 15, is in 
series between the line and load terminals 0 and 

and directly across the movable contacts 33. 
Referring to Figures 2 and 3, it will be seen 

that a rock shaft 40 extends transversely of the 
cover or cap 2. A rocking sleeve 4 is loosely 
mounted on this rockshaft and is provided with 
a relatively long arm 42 and a relatively shorter 
arm 43 which constitute, together with the sleeve 
4, a unitary member freely rockable upon the 
shaft 40. The relatively long arm 42 is con 
nected by means of a pair of insulating links 44 
with the uppe end of the operating rod 26 of 
the circuit breaker, as shown most clearly in Fig 
ure 2. Thus when the circuit breaker is driven 
to open position upon the occurrence of an over 
load, the arm 42 and the arm 43 are rocked up 
wardly. The arm 43 is connected by means of 
insulating links 45 with a plunger 46 which is 
normally positioned within the relatively large 
portion 4 of the bore of a cylinder 48, see Fig 
ure 10. 
The cylinder is provided with a relatively 

Smaller upper bore 49 within which a spider like 
guiding member 50 of the plunger 46 rides. 
When the arms 42 and 43 are rocked upwardly, 
the plunger 46 passes from the relatively large 
bore 47 into the relatively small bore 49. How 
ever, it is freely drawn upwardly in the relatively 
Small bore 49 as the spring pressed valve 5 yields 
and allows oil to pass downwardly through the 
apertures in the plunger 46 into the space below 
the plunger and no material retardation occurs, 
thereby allowing the circuit breaker to open with 
a very quick stroke. 
However, after the circuit breaker has opened, 

it cannot immediately close for there is a time 
delay produced by the downward travel of the 
plunger 46 through the relatively small bore or 
constricted bore 49, the oil leaking out around 
the sides of the plunger 46 and retarding the 
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downward motion of the circuit breaker. How 
ever, as the circuit breaker approaches closed 
position, the plunger 46 rides out of the con 
stricted passage 49 into the larger passage 4 of 
the cylinder 48 and the circuit breaker completes 
its closing stroke with a quick motion. 

It is of course obvious that a small passage 
could be provided beneath the piston 46 through 
the wall of the cylinder or else through the pis 
ton itself to provide for the escape of oil or, as 
stated hereinabove, the oil may leak around be 
tween the piston and the cylinder. Thus a pre 
determined time delay is imposed upon the cir 
cuit breaker after it has opened to thereby pro 
vide an interval of time before it will close so 
that if the fault is only a temporary fault, the 
circuit breaker will stay closed after it has once 
opened. If the fault persists, it is obvious that 
the circuit breaker will again make a quick open 
ing stroke and will also be retarded on its cloS 
ing stroke. 

It is desirable to provide means for perma 
nently locking the circuit breaker in open posi 
tion after a predetermined number of rapidly 
succeeding operations. This is readily accom 
plished by providing a tripping means actuated 
by oil pumped by the circuit breaker upon oper 
ation. As shown in Figure 2, the collar or head 
22 is provided with a cylinder like aperture 29 
within which the piston or enlarged Shouldered 
portion 28 of the plunger 27 passes during the 
completion of the upward stroke of the plunger. 
This also provides a hydraulic cushion for the 
plunger and thus materially reduces wear. The 
oil from the chamber 29 passes through a port 
52 past a check valve 53 into the lower end of 
the cylinder 54, see Figure 2. 
A piston 55 is positioned within this cylinder 

and is moved up a predetermined distance on 
each opening stroke of the plunger 2. The 
check valve seats and prevents the return of the 
oil from the bottom of the cylinder. The piston 
or head 28 of the plunger 27 freely passes from 
the cylinder 29 as a relief check valve 56 is pro 
vided to allow oil to pass back into the cylinder 29 
above the piston 28. 

It is obvious that after a certain number of 
operations, the piston 55 of the stripping device 
will move upwardly a sufficient distance to pro 
ject the pin 57 carried thereby through an open 
ing 58 in the top plate 20 and against the trip 
latch 59, thereby raising the trip latch. This 
raising of the trip latch, as will be described 
hereinafter, releases the lock-out mechanism and 
locks the circuit breaker in open position. How 
ever, it is desirable to have this lockout of the 
circuit breaker occur not only when there has 
been a predetermined number of operations of 
the circuit breaker, but also only when these op 
erations occur in rapid succession. 

If, for the purpose of illustration, it is assumed 
that the circuit breaker is to lock open after three 
operations in quick succession, it obviously is not 
desirable for the circuit breaker to lock open 
after two operations occurring in quick succes 
sion and a third operation occurring. at a very 
much later time. This result is accomplished by 
providing an adjustable leak from the cylinder 
54 at a point beneath the piston 55. As shown in 
Figure 14, which is an enlarged view of the lower 
portion of the cylinder 54, it will be seen that a 
leak passage 60 has been provided which is ad 
justable by means of a needle valve 6 to there 
by determine the rate at which...the leak will 
occur. If, for example, less than the predeter 
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8 
mined number of quickly succeeding operations 
has occurred, the piston 55 will settle down 
wardly as the oil flows through the leak pas 
sage 60 and will finally come to rest at the bot 
tom part of its stroke, as shown in Figure 2, 
thereby resetting the tripping mechanism to its 
initial position. 
This feature is of particular importance for if 

the circuit breaker performs one or two opera 
tions and the fault clears, the circuit breaker still . 
will have its full number of times for a sequential 
rapid operation in the event any subsequent fault 
OCCUS. 
Returning to the latching and tripping mech 

anism with particular reference to Figures 2 and 
4, it will be seen that the latching lever is pro 
vided with a latching portion 62 beneath which 
a latching plate 63 is normally held, the latch 
ing plate 63 being of metal and being carried by 
an insulating lever 66. The lever 66 is rigidly 
bolted to a metal lever 65, which latter is rigid . 
With a sleeve S6. A second lever 6 is also rigid 
with the sleeve 66 and is spring urged in a coun 
terclockwise direction by means of a spring 68. 
This spring 68 has its upper end attached at a 
fixed point within the cap 2, as shown in Figure 
2. Therefore, it will be seen that the latch lever 
64 is permanently biased towards its uppermost 
position which will be shown as the description 
proceeds to be the lock-out position for the cir 
cuit breaker. 
The lever 65, as will be seen from Figures 2 and 

3, is provided with a head or pin 69 positioned 
directly beneath the lever 2, which latter lever 
is attached by means of the links 4 with the 
operating rod 26 of the circuit breaker. There 
fore it is apparent that When the trip latch 59 is 
released, that the circuit breaker will be locked 
open as the spring 68 will cause the lever 65 with 
the projection 69 to rock in a counterclockwise 
direction, see Figure 2, and thus hold the circuit 
breaker locked Open. The circuit breaker will 
thus be permanently biased towards open posi 
tion when it is locked out and will not be de 

is pendent upon any pawl or any other type of latch 
of this Order which might jar loose and allow 
the circuit breaker to drop to closed position. 
This contingency is avoided by providing the 

mechanism hereinabove described which per 
manently biases the circuit breaker towards open 
position when the circuit breaker is locked open 
so that there is no tendency of the circuit breaker 
to close under these conditions although it may 
be subjected to vibration or jarring. 

It sometimes happens that sufficient current 
is passed through the coil 24 to abnormally heat 
the coil with consequent damage to the ap 
paratus without causing operation of the circuit 
breaker. This is prevented by providing thermal 
means responsive to the temperature of the oil 
within the tank for operating the trip latch 59. 
As may be seen from reference to Figures 3, 5 and 
6, a bimetallic folded strip 70 is carried by the 
upper plate 20 and has its free end positioned be 
neath the trip latch 59 so that when the bime 
tallic strip 70 opens up as the oil becomes ab 
normally heated, it will raise the trip latch 59 
and release the trip lever 64, thereby causing a 
quick opening of the circuit breaker under the in 
fluence of the spring 68 and lock-out of the cir 
cuit breaker. 

Manual means are also provided for Opening 
the circuit breaker with a quick opening stroke. 
The manual operating means consists of an eyes 
leted lever , see Figures 3 and 11, which is posi 



9 
tioned within a hood 72 integral with the cap 2. 
The hood is open at its lower side and is provided 
with a cut out portion 73 so that the hook of a 
switch stick may be inserted in the eye of the 
lever and the lever may be drawn downwardly 
to cause a quick opening of the circuit breaker 
in a manner hereinafter to appear, or to move the 
lever upwardly back to the position shown in 
Figure 11 to reset the circuit breaker. 
The lever 7 is rigidly attached to the shaft 40 

and the shaft 40 rigidly carries a reset lever 74 
and an eccentric 75. The eccentric 5 is shown 
most clearly in Figures 3 and 4. The sleeve 66, 
see Figures 3 and 4, is loosely mounted on the 
eccentric 75 and is free to rock about such ec 
centric independently of any action of the ec 
centric. However, when the lever f is pulled 
downwardly, the eccentric 5 draws the latch 
lever 64 upwardly in a slanting direction towards 
the left as viewed in Figure 4, and thus with 
draws the latch plate 63 from the latch portion 62 
of the latch lever 59. The spring 68 is now free 
to act and causes a quick counterclockwise stroke 
of the lever 65 whose pin or projecting portion 69 
strikes the lever 42 and opens the circuit breaker 
with a quick opening stroke. The circuit breaker 
will now be permanently locked open until it is 
manually reset. 
The resetting is accomplished through the 

medium of the lever 7, the shaft 40 and the reset 
lever 74, see Figures 3, 12 and 13. The reset 
lever 74 is positioned above a pin or projection 6 
rigid with the latching lever 64, as shown most 
clearly in Figure 12, the projection 76 being shown 
in dotted lines in Figure 3. It is clear that when 
the lever 7 is rocked in a clockwise direction 
back to its position shown in Figure 11, that the 
reset lever 4 will engage the pin 76 and will force 
the latching lever 64 downwardly against the ac 
tion of the spring 68 to its normal position as 
shown in Figure 2, thus resetting the circuit 
breaker. The circuit breaker Will thereafter 
close after a suitable interval determined by the 
time delay mechanism shown in Figure iO and 
hereinabove described, 

It is to be noted that a relatively light spring 
TT is secured to the reset lever 74 and to a pin 78 
carried by the lever 6. The spring 77 is rela 
tively light as compared to the spring 68 and 
serves merely to hold the lever f, see Figures 3 
and 11, in its uppermost position until the lever 

has been rocked downwardly when the circuit 
breaker is locked out. 

It is to be noted that the lever 7 does not 
move downwardly for each operation of the cir 
cuit breaker but only moves downwardly when 
the lock-out mechanism functions Or When the 
lever 7 is manually pulled downwardly for man 
ual operation of the circuit breaker. 

It is to be noted particularly that in the re 
setting operation, the lineman or operator is 
never subjected to any violent shock even though 
the fault may still persist when the circuit 
breaker is reset. When the circuit breaker is 
reset and the fault still persists, the circuit 
breaker will instantly move to full Open posi 
tion but nevertheless the lever 42, see Figure 
2, will move upwardly away from the projection 
69 of the lever 65 and consequently no blow or jar 
will be imparted to the operator. The only force 
opposing the resetting is the spring 68 and the 
force due to the opening stroke of the circuit 
breaker is not imparted to the resetting and man 
ual release lever T. 
Another feature to be noted is that in the event 
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10 
the circuit breaker is closed and it is desired to 
manually open it, no matter how slowly the op 
erator pulls downwardly on the lever 7 by means 
of a Switch stick, for instance, as soon as the 
latch lever 64, see Figure 2, is withdrawn from 
the latch member 59, the circuit breaker will 
execute a quick opening stroke due to the action 
of the Spring 68 hereinbefore described. 
Thus the circuit breaker always has a quick 

opening stroke no matter whether it is released 
manually, thermally, or by electrical overload. 
It also has a quick closing stroke after a certain 
interval provided by the time delay mechanism as 
the final closing stroke of the circuit breaker is 
unimpeded as hereinabove described. 

It is preferable to encase the lower portion 
of the circuit breaker, that is to say, the sta 
tionary and movable contacts, within an insulat 
ing cylindrical sleeve 79. The upper end of the 
sleeve 79 is closed, except for the passageways 
hereinbefore described, by means of the collar or 
member 22 and the lower end of the sleeve 79 is 
closed by means of the base member 80. This 
base member is provided with an oil inlet aper. 
ture 8, see Figure 2, which is normally closed by 
a downwardly seating flap valve 82. 
As will be seen from Figure 7, the insulating 

base member 80 is suspended by means of the 
insulating rods 83. These rods extend upwardly 
to the portion 22 and are internally threaded at 
their upper and lower ends to receive bolts to 
thereby lock the rods in place and to the base 80. 
The insulating sleeve or shell 9 is therefore 
clamped between the insulating head or collar 
22 and the insulating base 80. 

It is preferable to provide insulating partitions 
extending upwardly between the Spaced contacts. 
These partitions may take the form of two mem 
bers 84 of insulating material which have inte 
grally formed, outwardly bent foot portions 85, 
see Figure 7. The foot portions are clamped in 
place by the stationary contacts. The members 
84 may be in contact with each other, as shown in 
Figure 7, or may be spaced apart as shown in 
Figure 16, and hereinafter described, or may be 
spaced apart at their lower ends and may ap 
proach each other or be in contact at their upper 
ends, as shown in Figure 17. 
By having the base or foot portions 85 of the 

members 84 integral with the vertical portions 
thereof, it is apparent that any conducting 
sediment that may settle downwardly between 
the stationary contacts Will not form a bridge 
path from one contact to the other. Further, in 
view of the fact that the members 84 and 85 are 
integral, it is apparent that no conducting Sedi 
ment can form and lead up to a short gap across 
which the arc would strike. 
By having the lower portion or active contacts 

of the circuit breaker enclosed by the sleeve 79 
and base portion 80 and upper collar or member 
22, see Figure 2, it is apparent that under violent 
overload where a considerable amount of gas is 
generated, that the tripping plunger 55 will be 
driven to its uppermost position and will trip the 
lock-out mechanism and thereby lock the circuit 
breaker in open position. So that a Succeeding 
violent action of the circuit breaker will not be 
permitted even if the fault persists. 
This is a very unusual condition but the con 

struction of this device is such that it will care 
for this abnormal condition and will Save the 
circuit breaker from the necessity of executing 

75 the required number of operations in rapid se 
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quence under an extremely heavy abnormal over 
load. 
This invention is designed to take care of still 

another abnormal condition where an Overload 
of too small a value occurs to cause complete 
operation of the circuit breaker at one stroke, but 
nevertheless might cause a partial Opening foll 
lowed by quick reclosing of the circuit breaker 
without having the circuit breaker execute a 
complete opening stroke. It is obvious that the 
repeated breaking will result in the generation of 
gas and the gas so generated will force oil into the 
cylinder 54, thereby driving the tripping plunger 
55 upwardly, thus tripping the lock-out mecha 
nism. 
In the form of the invention shown in Figure 

16, the circuit breaker differs from that previously 
described in that a metal crosshead 36 is provided 
and is rigid with the movable contacts 32. In this 
form of the invention there is no necessity of 
having the flexible leads 39, as shown in Figure 7. 
Instead one of the stationary contactS 34 is con 
nected to the line terminal C and the other sta 
tionary contact 34 is connected to one end of the 
electromagnetic coil 24, the other end of such coil 
being connected to the load terminal , as shown 
in Figure 18. The same safety gaps are provided 
in Figure 18 as described in connection with Fig 
ure 15. 

In Figure 16 a different form of insulating baffle 
has been illustrated. These baffles have the same 
shape as those previously described and consist 
of the vertical portions 87 and the horizontal foot 
portions 88, but these baffles are spaced apart to 
allow an oil space between the baffles. Obviously 
this form of baffle could be used with Figure 7 
or the form shown in Figure 7 could be used with 
the form shown in Figure 16. 
The baffles may also take another form and may 

be used with either form of the device. As shown 
in Figure 17, the upright portions of the baffles 
are indicated at 89 and the horizontal portions at 
90. The upstanding portions 89 may engage each 
other at the upper end but are spaced apart at 
their lower end to provide an oil space. 

It is to be noted also that in a Surge condition 
with a steep wave front the impedance of the 
coil 24 in the form shown in Figure 5 will cause 
relatively high difference of potential to exist 
between the movable contacts 33, whereas in the 
form of the invention shown in Figure 18 the 
impedance of the coil 24 does not produce a high 
voltage difference between the movable contacts 
33 as these contacts are directly connected by 
the metal crosshead 86. 

All of the desirable features heretofore outlined 
in connection with the first form of the invention 
are obviously obtained by the Second form of the 
invention as well. The construction of the device 
shown in Figure 17, except for the differences 
he reinabove enumerated, is identical with that 
previously described in connection with the first 
form of the invention. 
Although this invention has been described in 

considerable detail, it is to be understood that 
such description is intended as illustrative rather 
than limiting, as the invention may be variously 
embodied and is to be interpreted as claimed. 
We claim: 
1. An automatic reclosing circuit breaker com 

prising contact means, electromagnetic means 
responsive to an electrical Overload for opening 
said contact means, said contact means being 
normally biased towards closed position, hy 
draulic time delay means permanently connected 
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12 
to a part of said contact means for delaying the 
initial portion of the closing stroke of said con 
tactmeans, said hydraulic time delay means hav 
ing a quick final stroke and allowing a quick 
final closing stroke of said contact means, nor 
mally ineffective lock-out means for holding said, 
contact means open, said lock-out means being 
independent of said time delay means, and means 
responsive to a number of successive operations 
of said circuit breaker occurring in rapid suc 
cession for rendering said lock-out means effec 
tive. 

2. An automatic reclosing circuit breaker com 
prising a pair of contacts, means responsive to 
an electrical overload for separating saidi con 
tacts, normally inactive lock-out means for me 
chanically locking said circuit breaker in open 
position, and means including hydraulic means 
having a cumulative action responsive to a num 
ber of successive operations of said circuit break 
er occurring in rapid succession for moving said 
lock-out means to lock-out position, said means 
Responsive to an electrical overload normally sep 
arating said contacts independently of any oper 
ation of said lock-out means. 

3. An automatic reclosing circuit breaker com 
prising a pair of contacts, electromagnetic means 
responsive to an electrical overload for separat 
ing said contacts, said contacts being normally 
biased towards closed position, lock-out means 
biased towards lock-out position for locking said 
tcircuit breaker in open position, latch means for 
restraining said lock-out means, cumulative hy 
draulic means responsive to a number of suc 
cessive operations of Said circuit breaker occur 
ring in rapid succession for releasing said latch 
means, pumping means actuated by said circuit 
breaker for pumping fluid into said cumulative 
hydraulic means, and manual means movable in 
One direction for opening said circuit breaker and 
movable in the other direction for resetting said 
lock-out means. 

4. An automatic reclosing circuit breaker com 
prising a pair of contacts, electromagnetic means 
responsive to an electrical overload for separating 
Said contacts, said contacts being normally biased 
towards closed position, lock-out means biased 
towards lock-out position for locking said cir 
cuit breaker in open position, latch means for 
restraining said lock-out means, said circuit 
breaker being oil immersed, cumulative hydrau 
lic means responsive to a number of successive 
operations of Said circuit breaker occurring in 
rapid succession for releasing said latch means, 
pumping means actuated by said circuit breaker 
for pumping fluid into said cumulative hydraulic 
means, manual means for resetting said lock-out 
means in latched position, and means respon 
sive to the temperature of said oil for tripping 
Said latch means. 

5. An automatic reclosing circuit breaker com 
prising a pair of contacts, electromagnetic means 
responsive to an electrical overload for separat 
ing said contacts, said contacts being normally 
biased towards closed position, lock-out means 
biased towards lock-out position for opening said 
circuit breaker and holding said circuit breaker 
in Open position, latch means for restraining said 
lock-out means, said circuit breaker being oil 
innersed, cumulative hydraulic means respon 
sive to a number of successive operations of said 
circuit breaker occurring in rapid succession for 
releasing said latch means, pumping means ac 
tuated by said circuit breaker for pumping fluid 
into Said cumulative hydraulic means, manual 
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means movable in one direction for resetting said 
lock-out means and movable in the other direc 
tion for releasing said latch means, and means 
responsive to the temperature of said oil for 
releasing said latch means. 

6. An automatic reclosing circuit breaker com 
prising a pair of contacts, electromagnetic means 
responsive to an electrical overload for separat 
ing said contacts, said contacts being normally 
biased towards closed position, lock-Out means 
biased towards lock-out position for opening said 
circuit breaker and holding said circuit breaker 
in open position, latch means for restraining said 
lock-out means, said circuit breaker being oil im 
mersed, cumulative hydraulic means responsive 
to a number of successive operations of said cir 
cuit breaker occurring in rapid succession for re 
leasing said latch means, pumping means actu 
ated by said circuit breaker for pumping fluid 
into said cumlative hydraulic means, and casing 
means surrounding said contacts, said cumula 
tive hydraulic means being also responsive to 
pressure generated within said casing means 
whereby said cumulative hydraulic means will 
respond to pressure caused by the generation of 
gas within said casing means in addition to the 
response from the pumping of fluid into said 
cumulative hydraulic means. 

7. An automatic reclosing circuit breaker com 
prising a pair of contacts, means responsive to 
an electrical overload for separating said con 
tacts, normally inactive lock-out means for me 
chanically locking said circuit breaker in open 
position, said circuit breaker having a pumping 
action, and means including hydraulic means 
having a cumulative action responsive to a num 
ber of successive Operations of said circuit break 
er occurring in rapid succession for moving said 
lock-out means to lock-out position, said last 
mentioned means being also responsive to abnor 
mal gas pressure produced by opening the cir 
cuit under excessive load. 

8. In a circuit interrupter, separable contacts, 
means for separating said contacts in response 
to a predetermined circuit condition to inter 
rupt the circuit, said contacts being biased closed 
to automatically close the circuit after a circuit 
interrupting Operation, an actuating member 
adapted to be advanced a predetermined amount 
during each separation and reclosure cycle of 
said contacts and to slowly return to a normal 
position, means positioned to be engaged by said 
member in response to predetermined advance 
ment thereof for preventing reclosure of said 
contacts, manually operable means for rendering 
said reclosure preventing means inoperative, to 
thereby permit reclosure of said contacts, said 
manually operable means adapted to Occupy One 
position when said contacts are closed and being 
movable to a second position to cause opening of 00 
said contacts, and said manually operable means 
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being free of said contacts when at said one 
position so that said contacts may be separated 
by said electroresponsive means even when said 
manually operable means is held at said One 
position. 

9. In a circuit interrupter, separable contacts, 
means for separating said contacts in response to 
a predetermined circuit condition to interrupt 
the circuit, said contacts being biased closed to 
automatically close the circuit after a circuit in 
terrupting operation, an actuating member 
adapted to be advanced a predetermined amount 
during each separation and reclosure cycle of 
said contacts and to slowly return to a normal 
position, means positioned to be engaged by said 
member in response to predetermined advance 
ment thereof for preventing reclosure of said 
contacts, manually operable means movable from 
one position to another for causing separation of 
said contacts, said manually operable means also 
being movable to render said reclosure preventing 
means inoperative to thereby permit reclosure 
of said contacts, and said manually operable 
means being inoperative to prevent separation of 
said contacts by said electroresponsive means 
even when said manually operable means is held 
at said one position. 

10. In a circuit interrupter, separable con 
tacts, means for separating said contacts in re 
sponse to a predetermined circuit condition to 
interrupt the circuit, said contacts being biased 
closed to automatically close the circuit after a 
circuit interrupting operation, manually opera 
ble means movable from one position to another 
for causing separation of said contacts, said 
manually operable means being inoperative to 
prevent separation of said contacts by said con 
dition responsive means even when said manu 
ally operable means is held at said one position 
but preventing closing movement of Said con 
tacts when held at said other position. 

WILLIAM D. KYLE, JR. 
CARL SCHINDLER. 
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