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This invention relates to circuit breaker appa 
ratus and it has among its objects the provision 
of such apparatus that is highly economical in 
manufacture, efficient in operation and simple 

to in maintenance. 
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The objects of the invention will be best un 
derstood from the following description of an 
axemplification thereof, reference being had to 
the accompanying drawings wherein, 

Fig. 1 is a plan view of circuit breaker appa 
ratus embodying the invention; 

Fig. 2 is a side elevational view of the appa 
ratus shown in Fig. 1; 

Fig. 3 is a longitudinal vertical Sectional view 
through the circuit breaker unit of the appa 
ratus shown in Fig. 1 along the line III-III; 

Fig. 4 is a transverse vertical Sectional view 
through the circuit breaker unit of the apparatus 
shown in Fig. 1; 

Fig. 5 is a horizontal sectional view through 
the bushing of the circuit breaker shown in Fig. 
4 along line W-W; 

Fig. 6 is a front elevational view of the closing 
mechanism of the apparatus in Fig. 1, with the 
associated under-voltage tripping mechanism, 
the casing of the tripping mechanism being cut 
away; 

Fig. 7 is a side view of the closing mechanism. 
and the tripping mechanism of Fig. 6, the casing 
of the tripping mechanism being cut away; 

Fig. 8 is a vertical sectional view through the 
tripping mechanism in closed position along the 
line VIII-VIII, Fig. 6. 

Fig. 9 is a view similar to Fig. 8, showing the 
tripping mechanism in locked-out position; 

Fig. 10 is a partially diagrammatic side view 
of the closing mechanism in closed position; 

Fig. 11 is a view similar to Fig. 10, illustrating 
the closing mechanism in open position; 

Fig. 12 is a view similar to Fig. 10, illustrating 
the closing mechanism in tripped position; 

Fig. 13 is a detail vertical Sectional view along 
XIII-XIII of the upper end of the closing mech 
anism of the apparatus in Fig. 2, illustrating the 
interlocking mechanism; and, 

Figs. 14 and 15 are detail views of the levers 
of the two closing mechanisms of Fig. 13, illus 
trating the operation of the interlocking device. 
This invention has been developed primarily 

in connection with completely enclosed oil cir 
cuit breakers for operating Small electric power 
apparatus, but many features of the invention 
will be inund applicable to apparatus of other 
types. 
The e: emplification. Of the invention as ShOWn 

(C. 200-150) 
in the drawings comprises a pair of three-pole 
oil circuit breaker units 21, mounted adjacent to 
each other on the rear side of a panel 22, or the 
like, each oil circuit breaker unit being provided 
with a closing mechanism 23 mounted on the 
front side of the panel. The two circuit breaker 
units are interlocked by means of an interlocking 
mechanism 24 as described hereinafter. Such 
two interlocked circuit breakers are particularly 
adapted for control of large capacity motors; 
One circuit breaker, for instance the left-hand. 
circuit breaker 25, serving to establish the start 
ing circuit, and the other circuit breaker 26 serv 
ing to establish the running circuit of the mo 
tors. There are of course many other applica 
tions in which such interlocked circuit breakers 
are of great utility. 
As shown in Figs. 3 and 4, each of the circuit 

breaker units 21 comprises a relatively heavy 
dome-shaped cast iron top 28 having at its 
bottom side a double flange 29 against which is 
seated a rectangularly shaped sheet-metal oil 
tank 30. A bracket 31 cast integrally with the 
top 28 and connected thereto by two side-wall 
extensions 32 serves to support the oil circuit 
breaker and to mount it in position. Longitudi 
nally along its center, the top is provided with 
an upward channel-shaped extension 34 consti 
tuting in conjunction with downwardly extend 
ing ribs 35 a central longitudinal chamber 36 
within which the mechanism for closing or 
Opening the circuit breaker is mounted. On 
both sides of the longitudinal channel exten 
sion 34, the top 28 is provided with three pairs 
of openings within which are mounted three 
pairs of rectangular insulating bushings 41, of 
porcelain for instance. Each bushing has 
mounted therein a terminal lead 42 constituting 
at its lower end a contact brush 43 and being 
provided at its upper end with an external ter 
minal member 44. Each pair of terminal leads 
42 disposed On Opposite sides of the channel 
shaped extension 34 constitutes One pole Or 
phase of the circuit breaker. 

In order to establish or open the circuit, each 
circuit breaker pole has a bridging member 45 
by means of which a circuit is established be 
tween the contact brushes 43 of the Several 
pairs of leads 42. Each bridging member 45 is 
carried at its center by an actuating rod 46 
of insulating material such as treated wood, the 
upper ends 47 of the three rods 46 being of 
dove-tail shape and clamped in correspondingly 
shaped vertical openings of a longitudinally split 
COSS-bar 48. 
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together by means of clamping bolts 49. 

2 
This cross-bar 48 is preferably made of steel 

and the two halves of the cross-bar are clamped 
By 

moving the cross-bar 48 up and down, the three 
bridging members 45 are moved in and Out of 
contact with the contact brushes 43 of the cir 
cuit breaker leads 42 to close or open the cir 
cuit breaker, respectively. Straight up and down 
motion of the cross-bar 48 and the bridging 
members carried thereby is secured through the 
provision of two guiding rods 51 downwardly ex 
tending from the top 28 of the breaker, and 
metallic guide sleeves 52 fixedly clamped at 53 
between the split halves of the cross-bar 48 and 
vertically slidable on the rods. The upper ends 
of the guide sleeves 52 serve as a stop for the 
upward movement of the cross-bar 48, while 
enlarged heads 54 on the lower ends of the 
guide rods 51 serve as stops for the down move 
ment of the cross-bar 48. 
A fish plate 56 disposed longitudinally along 

the center of the upper side of the cross-bar 
48 has two downward extensions straddling the 
central actuating rod 46 of the breaker. These 
extensions are clamped between the split halves 
of the cross-bar so that the fish plate 56 is fixedly 
united with the cross-bar. 
The mechanism for imparting to the cross-bar 

up and down motion, comprises a shaft 61 jour 
nalled between the opposite side-walls of the top 
extension 34 near one edge of the top; a crank 
arm 62 keyed to said shaft; an angular lever 
63 having one arm pivoted on a fixed pivot 64 
held on the downward extensions 35 of the top, 
and a second arm having a pin 65 engaging a 
longitudinal slot 66 in the fish plate; and a link 
67 having one end pivotally connected to the 
end of the crank arm 62 at 68, and the other 
end pivotally connected to the knee of the an 
gular lever 63 at 69. 
The two ends of the shaft 61 on which the 

crank 62 is mounted extend beyond the side 
walls of the channel-shaped extension of the 
top. 28 and have fixedly mounted thereon a sec 
ond crank arm 71. The crank arm 62 with the 
link 67 constitute a toggle so that upon rotating 
the arm 62 around the axis of the shaft 61 one 
way or the other, the angular lever 63 is swung 
around its pivot 64 so that the end of the other 
arm of the angular lever 63 causes the cross 
bar 48 to be raised or lowered. A spring toggle 
stop is provided on the top 28 immediately above 
the toggle joint. 68, the stop comprising a bolt 
73 with an adjustable lock nut on the Outside 
of the casing top and a spring 74 on the inside 
of the casing top, the spring tending to press 
the head of the bolt inwardly against the toggle 
joint 68. When the levers are moved so as to 
hold the circuit breaker in closed position, the 
toggle levers compress the Spring 74 and at the 
same time lift the bolt 73. When the circuit 
breaker is opened, the compressed spring 74 
tends to accelerate the opening of the breaker. 
The position of the bolt 73 serves also to indi 
cate the toggle adjustment on the outside of the 
breaker casing. -. ' 

One of the important features of the circuit 
breaker of the present invention is the arrange 
ment of the circuit breaker leads and of the con 
tact members. As shown in Figs. 3, 4, and 5, 
each circuit breaker lead consists of a package 
of laminated copper strips of rectangular cross 
section, extending from the contact Surface 43 
through the entire length of the bushing 41 to 

1974,525 
are so disposed that their surfaces are perpen 
dicular to planes passing through pairs of the 
breaker poles. The lower ends of the lamina 
tions of each lead pair are bent inwardly to 
Wards each other, constituting an inverted con 
tact brush. So arranged as to make a wiping con 
tact upon engagement with the bridging member 
45 by means of which the circuit is closed. 
This keeps the contact surfaces clean all the 
time and secures a very intimate contact of high 
current-carrying capacity. 
By reason of the inverted brush arrangement, 

the electro-magnetic forces produced by current 
flow through the breaker force the brushes out 
wardly and increase the contact pressure between 
the brushes and the bridging member 45, and pre 
vent inadvertent blowing apart of the contact 
members under short circuits. 
The bushings 41 through which the laminated 

terminal leads 42 extend, are of rectangular shape 
and have rectangular openings so that the lami 
nations readily fit into said openings. In Order 
to hold the package of laminations constituting 
the lead and the contact brush firmly locked 
within the bushing, the lower end of each lami 
nation package is clamped by means of a bolt 77 
between two substantially rigid side plates 78,79, 
which have their lower ends inwardly bent SO as 
to hold the lower ends of the laminations which 
constitute the brush in the inwardly inclined posi 
tion as explained before. A rectangular washer 
80 of suitable material Such as metal, With a rec 
tangular central opening for the laminations 42 is 
placed between the lower end of the bushing and 
the upper ends of the side plates 78, 79 so as to 
provide a firm anchoring or Supporting Surface 
against which the lower ends of the laminations 
may be clamped. The upper end of each lamina 
tion package passes through a rectangular open 
ing of a circular anchoring disc 81, and locked in 
place by means of two side plates On opposite sides 
of the laminations and by a pin 82 passing 
through the side plates and laminations and also 
extending transversely across the upper side of 
the disc. The cylindrical Surface of the disc 81 
is threaded on the outside, and a circular nut 83 
is threaded thereon and located at the top of the 
insulating bushing so as to pull up the lamina 
tions and tension the same within the bushing 
and hold them firmly in place, thereby also hold 
ing in position the lower contact brush of the lead. 
The bridging member 45 is preferably made of 

drawn or cast copper and as shown in the draw 
ings, is channel-shaped so as to be of high rigidity 
and permit a firm pressure contact between the 
brushes and the contact surfaces of the bridging 
member. In addition to the main contact Sur 
faces between the brushes and the bridging mem 
ber, each circuit breaker pole is also provided 
with arcing contact members or tips. 
end, each laminated lead has clamped to the 
outside side-plate 79 a Substantially rigid con 
ducting strip 85 having its lower end bent out 
wardly as shown in the drawings, to constitute a 
stationary arcing contact tip 86. The channel 
shaped bridging member 45 has its two ends cut 
off on the upper side so as to provide pairs of ears 
87. A movable arcing contact member 88 is piv 
oted on a pin 89 extending between each pair of 
opposite ears 87 of the bridging member 45, and 
a spring 90 is held on the pin and looped around 
the contact member to Swing the arcing contact 
member 88 around its pivot 89 in Outward direc 
tion into engagement with the stationary contact 
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ber 88 is rounded on its upper and outer sides so as 
to Secure smooth engagement and wiping contact 
with the cooperating stationary arcing contact 
members. The outward movement of the contact 
member 88 is limited by a pin 91 extending back 
of the lower end of the movable contact member 
88 so that when the bridging member is in its 
lower position, with the circuit breaker open, the 
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upper rounded end of the movable arcing COntact 
member remains in a position at which, on being 
moved upwardly, it will engage the interior side 
of the stationary arcing contact member 86 and 
be brought into the final position shown in Fig. 4. 
A shunting-strip 92 secured by Screws 93 to the 

lower ends of the movable arcing contact mem 
bers 88 provides a good current-carrying connec 
tion between them. 
The bridging member 45 of each circuit breaker 

pole is arranged. So as to be self-aligning. A good 
Supporting connection between the rod 46 and 
the bridging member 45 is obtained by providing 
on the lower end of the rod 46, which is usually 
of wood, an iron ferrule 95 riveted to the rod by 
a rivet 96, and a cylindrical connecting member 
97 threaded over the outside of the ferrule. The 
bridging member has on the upper side a cylin 
drical opening which is of slightly greater diame 
ter than the diameter of the connecting member 
97 which is seated in said openings, and a trans 
verse pin 98 extending through the connecting 
member and the side-walls of the channel-shaped 
bridging member 45 holds the bridging member 
fixed to said connecting member 97. The bridg 
ing member 45 has thus a limited movement 
around the pivot pin 98 and is free to align itself 
So as to make good contact with the contact 
brushes 43. - 
With the foregoing arrangement, the electro 

magnetic forces exerted by the current flowing 
through the circuit breaker help to maintain a 
good contact between the main brushes and the 
bridging member, as well as between the movable 
arcing contact members and the stationary arc 
ing contact members. In the case of the main 
contact members, the resilient contact brushes 
carried on the stationary leads are pressed out 
wardly by the electro-magnetic forces to increase 
the contact pressure. In the case of the arcing 
contact members, the movable contact members 
carried by the bridging member 45 are pressed 
outwardly by the electro-magnetic forces into 
contact with the stationary arcing contact mem 
bers to increase contact pressure. 
The top 28 of the breaker casing has an inward 

flange extension 101 around each opening for the 
bushings 41 so as to provide a good mounting for 
the bushings and hold them in aligned position. 
On the underside of the top opening each bush 
ing 41 is provided with a rectangular sheet-metal 
clamp 102 which is clamped tightly to the bush 
ing by means of screws 103 on the ends of the 
clamps. On the exterior of this metal clamp are 
provided three longitudinal sleeves i04 of sheet 
metal which serve to fastern and Securely hold the 
clamp against the top by means of screws 105. 
As seen in Fig. 4, the sleeves 104 are so arranged 
that on One side of the clamp, as shown on the 
left-hand lead of Fig. 4, there is disposed one 
sleeve in the center of the clamp side, and on the 
opposite side of the clamp there are disposed two 
such sleeves 104, as shown on the right-hand lead, 
so that when mounting several such bushings 
with the associated clamps, side by side, the cen 
tral sleeve on one clamp will interfit into the Space 
between the sleeves on the clamp of the next ad 

3 
jacent bushing. Simple construction and eco 
nomical utilization of space are thus obtained. A 
Suitable packing member may be placed between 
the clamps 102 and the edges of the opening in 
the top 28 so as to secure a substantially tight 
joint and prevent throwing Out of oil from the 
circuit breaker in the course of its operation. 
The rectangular oil tank 30 of the circuit 

breaker is detachably Secured to the top 28 by 
means of four bolts and nuts 110, the bolts being 
riveted to the four corners of the sheet-metal 
tank. The upper edge of the tank fits into the 
narrow channel 11 formed between the double 
flange 29 on the lower side of the top. This fit 
is not tight but is arranged to permit escape of 
gases generated in the interior of the container 
by the rupture of the arc under oil and to prevent 
building up of excessive pressures within the in 
terior of the circuit breaker. 
The inner flange 29a around the tank opening 

prevents throwing of oil from the interior of the 
tank in case of arc rupture Without interfering 
with the ventilation of the spaces and the escape 
of gases. A tortuous paSSage is thus provided 
between the edge of the tank and the flange of 
the top so as to permit venting of the interior of 
the casing while preventing throwing of oil 
through the venting Spaces. 
The several levers and links 62, 63, 67 of the 

operating mechanism are made of sheet-metal 
stampings, each lever of link being composed of 
two sheet-metal strips Symmetrically disposed on 
both sides of the medianline of the circuit breaker 
as shown in Fig. 4. These parts may be readily 
punched and are extremely cheap to manufac 
ture. They occupy very little Space, interfit one 
into the other, and are capable of transmitting 
the required forces for operating the circuit 
breaker without overstressing the individual ele 
ments of the mechanism. The described ar 
rangement provides thus a very efficient and Sim 
ple straight motion mechanism for closing and 
opening the circuit breaker, the mechanism be 
ing entirely enclosed in the interior of the Small 
circuit breaker unit. The construction eliminates 
holes in the circuit breaker casing through which 
oil could be thrown incidental to the operation 
of the circuit breaker, while avoiding complicated 
mechanisms requiring large housing space. 
As seen in the drawings, the interior of the oil 

tank 30 has an insulating lining 115, and parti 
tions 116 of insulating material are placed be 
tween the individual poles or phases of the cir 
cuit breaker so that, in fact, the interior of the 
circuit breaker is divided into three chambers or 
compartments, each circuit breaker pole being 
in a separate compartment. The tank is filled 
with a quantity of oil so that when the tank is 
put in place, the level of the oil extends above 
the lower level of the porcelain bushings 41. 
The above construction lends itself readily also 

for use in single pole circuit breakers, in which 
case the levers 62, 63, 67 of the operating mecha 
nism are placed preferably longitudinally in the 
direction parallel to the plane through the leads 
of the breaker poles, while the guide rods 51 are 
preferably placed in the center between the leads 
in a transverse plane. 
As seen from the foregoing, the circuit breaker 

of my invention is characterized by a number of 
features which are highly important for the eco 
nomical construction and efficient operation of 
Such apparatus. The leads of the breaker are 
made of laminated conducting sheets extending 
through the bushing from the exterior terminal 
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4. 
to the contact surfaces with the movable contact 
member of the breaker. These laininations are 
clamped at the interior end so as to form inverted 
brushes utilizing the electro-magnetic forces inci 
dent to the flow of current to increase contact 
pressure. By making the contact brush, the lead, 
and the external terminal member of continuous 
laminations, there is eliminated the necessity for 
brazing or otherwise providing joints between the 
Stationary contact members of the breaker and 
the lead elements. The absence of such brazed 
or Soldered joints eliminates the incident trou 
bles arising because of the annealing of the 
brushes, and the consequent loss of their spring 
action and contact pressure. This is also impor 
tant for the practical operation of such appara 
tus because Such joints may oxidize due to heating 
and greatly increase the resistance of the circuit 
and even result in overheating of the breaker. 
The laminations constituting the brushes are 

bent in the same direction in which they are 
flexed, by the engagement with the bridging con 
tact member, thereby eliminating the possibility 
of giving the brushes a permanent set or other 
Wise OverStressing the same, as might occur if 
the brushes are bent in one direction and flexed 
in the opposite direction. 
The rectangular shape of the copper leads 

gives great economy of space and prevents the 
turning of the lead such as often occurs in the 
case of the circular studs of the prior art. 
The moving bridging member is made of chan 

nel-shaped drawn copper giving a strong, rigid, 
highly conductive light moving member permit 
ting high closing and opening speed, the bridg 
ing member being self-aligning so as to result 
in perfect conducting contact between the 
bridging member and the stationary contact 
members. The arcing tips all have a large cop 
per volume eliminating overheating and are so 
Constructed that the electro-magnetic forces in 
crease the contact pressure between the same. 

All the elements of the straight-line motion 
mechanism are so arranged that metal parts are 
guided on metal parts, thereby enabling closer 
fit and eliminating the sticking of the breaker 
due to SWelling of guiding members of wood or 
the like, such as used before. 
The guide rods and the guide sleeves give not 

Only a very close straight line motion for the 
mechanism but also serve as stops in the closed 
as well as in the open positions. The mechanism 
opens by gravity action, giving high opening 
speed, and the Spring toggle stop on the top of 
the mechanism serves to hasten the opening of 
the circuit breaker and to indicate the toggle ad 
justment on the Outside of the casing. 
The operating mechanism is so arranged in 

the interior of the casing as to completely elimi 
nate the possibility of the operating rods acting 
as pistons in case of heavy short circuit and of 
the blowing shot of the breaker by Such action, 
The higher speed of circuit interruption resulting 
therefrom imposes a correspondingly lower de 
gree of stress on the breaker parts. The arrange 
ment eliminates the use of holes in the breaker 
top and there is no possibility of oil being thrown 
Out of the breaker. 
The rectangular bushing and its mounting on 

the top is so arranged that the bushing with the 
contact members held thereby cannot turn out 
of alignment and cannot slip lengthwise. The 
oil level is above the lower ends of the bushings 
So that the circuit breaker has an extremely high 
flashover value. Through the use of inverted 

1974,525 
brushes the electromagnetic forces assist the op 
eration of the circuit breaker and there is no pos 
Sibility of the breaker being blown open due to 
a high inrush of current. The use of laminated 
Copper as leads for the breaker is also desirable 
because the Subdivision of the leads decreases 
the losses under alternating current flow. 
The closing mechanism is entirely mounted 

Within the interior of the tank and the two main 
levers thereof are mounted on shafts or pins 
which are held in openings within the top cast 
ing. The mechanism utilizes a relatively long 
toggle which effects easy closure and is very ef 
ficient. 
The entire design is such as to substantially 

eliminate troubles due to dirt, dust or other mat 
ter getting into the interor of the tank and in 
terfering with the operation of the mechanism. 
The closing mechanism 23 of the circuit break 

er made according to my invention comprises a 
cast iron frame consisting of a substantially rec 
tangular casing or coil box 120 having a horizon 
tal top wall and a triangularly shaped upwardly 
projecting rear wall 121. On both sides of the 
center plane through the frame, the horizontal 
and vertical walls of the frame are provided with 
upWardly and forwardly projecting ribs or wall 
extensions 124 and between these ribs are mount 
ed the several operating elements of the closing 
Knechanism of the breaker. This mechanism 
Comprises a Supporting member 125 journalled on 
a pivot 126 held between the rib projections ex 
tending from the horizontal frame wall, a han 
dle lever 127 pivoted on a pivot 128 mounted on 
the Supporting member 125, a main actuating 
lever 129 pivoted on a pivot 130 mounted be 
tween the rib projections 124 extending from the 
vertical frame wall 121, and a link 131 connected 
through a pivot 132 with the main lever 129 and 
through a pivot 133 with the handle lever 127. 
The handle lever is provided with a grip 135. 

The main lever 129 is connected to the crank 
arm 71 of the circuit breaker by means of a link 
136, so that upon Swinging the main lever 129 
up and down around its pivot 130, the circuit 
breaker is closed and opened, respectively. 
The Supporting member 125 is provided with a 

rearwardly projecting extension 138 carrying on 
its end a latch roller 139 adapted to be engaged 
by a latch 140 mounted on a pivot 141 which is 
carried on the ribs extending from the vertical 
frame Wall 121. The latch has a pair of forward 
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ly and Sidewise projecting tripping wings 142 by 
means of which the latch may be swung rear 
Wardly to release its engagement with the latch 
roller 139, thereby permitting the Supporting 
member 125 to Swing outwardly away from the 
latch. 
AS seen from Figs. 10, 11 and 12, the operating 

lever 127 and the link 131 constitute a toggle 
connection with the center line through the cen 
ters of the pivots 128, 132. Likewise, the Sup 
porting member 125 with the handle lever 127, 
the link 131 and lever 129, constitute a toggle 
connection. With the center line extending be 
tween the centers of the pivots 126, 130. As long 
as the roller 139 is held latched by the latch 140 
of the mechanism, the Supporting member 125 
is held fixedly located on the frame of the mech 
anism. When so arranged, with the breaker in 
Open position, the handle lever projects towards 
the front as shown in Fig. 11, and the rear end 
of the main lever 129 is in upward position, be 
ing held in this position by the Weight of the 
movable parts of the circuit breaker acting 
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through the crank arm 7 and the link 136. To 
close the circuit breaker, the handle lever 127 is 
SWung into vertical position around the now 
fixedly locked pivot 128, causing through its tog 
gle joint with the link 131 to Swing the rear end of 
the main lever 129 in downward direction, there 
by closing the circuit breaker. 

Normally, when the circuit breaker is to be left 
in closed position, the toggle joint between the 
lever 127 and the link 131 is so arranged that, in 
closed position, the pivot 133 which constitutes 
the knee of the toggle is over-center so that the 
lever mechanism remains in the closed position, 
shown in Fig. 10, without any further latch de 
vices. To open the circuit breaker the handle 
lever 127 is swung OutWardly and as Soon as the 
toggle knee 133 is brought by this movement off 
the center line of the toggle joint, the weight of 
the circuit breaker will by itself effect the fur 
ther movement of the parts to the open position 
shown in Fig. 11. 
To trip the circuit breaker in any of the po 

Sitions of the closing mechanism it is merely nec 
eSSary to release the engagement between the 
latch 140 and the latch roller 139, for instance 
by exercising an upward pull on a tripping Wing 
i42 of the latch. Once this latch engagement is 
released, the toggle joint formed by the mem 
bers 125, 127, 131 and 129 collapses, and as shown 
in Fig. 12, the Supporting member 125 swings out 
Wardly and the rear end of the main lever 129 
is free to move to the upward position under the 
action of the weight of the moving members of 
the circuit breaker, permitting immediate open 
ing of the circuit breaker. 
In order to close the circuit breaker after it has 

been tripped, and the closing mechanism has been 
brought to the position in Fig. 12, the handle 
lever 127 is first swung outwardly, thereby caus 
ing the supporting member 125 to Swing in Wardly 
until the latch roller 139 has been brought in en 
gagement with the latch 140. If the short cir 
cuit or other cause which prompted the tripping 
is over and the latch 140 is again in its normal 
position, the roller 139 will become engaged by 
the latch and thereupon the circuit breaker may 
be closed by Swinging the handle lever 127 in Op 
posite direction to the position shown in Fig. 10. 
As seen from the foregoing, the circuit breaker 

closing mechanism is trip-free at all positions of 
the closing stroke. Tripping Will occur irrespec 
tive of the position of the handle at any point of 
the closing stroke as soon as the latch has been 
tripped. The latch is entirely removed from the 
moving parts and is mounted on the stationary 
part of the frame so that accurate tripping is Se 
cured at all times, the speed, shock and jar of the 
closing and opening operations leaving the latch 
unaffected. Because of the arrangement of the 
latch on the stationary part of the frame it can 
be made very delicate and reliable, as the load on 
the latch is small even in very heavy breakers. 
Despite the sensitiveness, the mechanism does not 
use small parts or springs that are liable to get 
Out of Order. 
The several parts of the closing mechanism are 

constructed so as to be cheap and economical to 
manufacture and to constitute rugged units ca 
pable of withstanding the heavy duty imposed 
upon them in service. Most of the operating ele 
ments of the mechanism are made of heavy sheet 
metal punchings. Thus the supporting member 
125 is made of two heavy punchings as shown in 
Fig. 6, these punchings being held at proper dis 
tance by a spacer 145 on the pivot 126. The han 
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die lever 127 is likewise made of two sheet-metal 
elements held spaced from each other by the 
mounting of the grip 135 and by a spacer 146 
mounted around the pivot 128. The link 131 is 
likewise formed of two sheet-metal parts sym 
metrically disposed within the interior space be 
tween the parts constituting the handle lever 127 
and they are held apart by the main lever 129 
Which is mounted between them. The latch 140 
is similarly formed of two sheet-metal elements 
riveted or otherwise held together at the part 
which forms the latch, lower ends of the 
latch member 40 being bent sidewise away from 
each other so as to permit accurate journalling 
On the Supporting pivot 141. The tripping wings 
142 are bent still further outwardly so that their 
ends project outside of the ribs 124 which con 
stitute the mounting support for the several le 
vers of the mechanism. 
The circuit breaker is arranged for tripping 

either in case of overload or in case of under 
voltage, or under any of the various conditions 
to which the operation of the circuit breaker is 
to be responsive. The frame casing 120 of the 
circuit breaker constitutes an enclosure in the 100 
interior of which may be mounted four current 
tripping units 151 (Figs. 1, 2, 6 and 7). Each such 
tripping unit usually comprises a solenoid or trip 
ping coil 152 carrying in its interior an armature 
housing 153 in which is mounted a solenoid arma - 05 
ture 154. When the solenoid coil 152 is energized 
the armature 154 is pulled up and drives upward 
ly a tripping pin 155 mounted in a central open 
ing of the upper extension 156 of the armature 
housing 153. The horizontal upper wall of the 110 
frame casing 120 has four openings 157, two 
openings on each side, and into these openings 
the armature housing extensions 156 of the trip 
ping units may be inserted from underneath of 
the wall and locked in place by means of nuts 115 158. 
A tripping plate 159 hinged at 160 on a sup 

porting plate 161 that is clamped underneath 
the nuts 158 holding the tripping unit serves to 
transmit the tripping force exercised by the trip- 120 
ping pins 155 to the tripping wing 142 of the latch 
140, the end of the Wing being disposed at about 
the middle of the tripping plate 159 so that either 
the unit mounted in the front portion of the 
frame casing 120 or in the rear portion thereof 125 
may effect tripping of the breaker. The trip 
ping coil 152 may be connected into a tripping 
circuit in any of the familiar ways, for instance 
by being connected directly in series with the 
circuit or through a current transformer. 30 
Through the provision of space for four current 
tripping units, the circuit breaker may be adapted 
to operate in response to a variety of different 
conditions. It is of course understood that the 
individual current tripping units are provided 35 
with the usual arrangements for varying the 
tripping action and the degree of response to the 
current flow conditions. 
The circuit breaker apparatus of my invention 

is also provided with a novel Voltage tripping 40 
mechanism adapted to cause the circuit breaker 
to trin in case of uniier-voltage either instantane 
ously or with time delay. This mechanism is 
shown in Figs. 6, 7, 8 and 9. It comprises a shell 
type laminated iron core 165 with a voltage coil 145 
166 on the central core member 167. One side 
of the core constitutes a movable armature 168 
that is hinged on a pivot i69 mounted in brackets 
170 that are secured to the lower leg of the core. 
The core itself is secured to a supporting plate 150 
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171 which is adapted to be mounted at 172 on the 
Vertical Wall 12. Of the closing mechanism. So as 
to COOperate properly with the tripping latch of 
Said mechanism. 
On both sides of the upper leg of the core 165 

are mounted a pair of Sheet-metal brackets 175 
which carry a pivot 176 on which is pivoted a 
rotary tripping member 178 formed of two sheet 
metal plates held spaced away from each other 
by a pin 79 and a spacer associated therewith. 
A pair of tension Springs 180 connected to the 
extensions of the pin 179 on both sides of the ro 
tary member and on extensions of the pivot 169 
of the core member tend to hold the rotary mem 
ber in the position shown in Fig. 7. A retrieving 
handle 181 with a grip 182 is anchored on a pin 
183 projecting on One side of the side plates of 

, the rotary member, SO that upon pulling down 

- 25 

s 30 

wardly on the grip 182 in the position of the 
mechanism shown in Fig. 7, the rotary member 
178, will be rotated around its pivot 176 until it 
is brought into the position shown in Fig. 8, in 
which position the springs 180 act on the inward 
side of the center line between the pivots 176, 
169, so as to tend to turn said rotary member 178 
in clockwise direction as seen in the view of Fig. 8. 
On the pivot 176 of the rotary member 178 is 

also pivoted an intermediate lever member 185 
made of two sheet-metal Sections held apart by 
a spacing pin 186 and by a bridging member 187 
secured to the two sheet-metal parts. The Spac 
ing pin 186 is so positioned that when the arma 
ture 168 is in closed position the pin rests against 
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the upper end of the armature as shown in Fig. 
85. 8. The pin 179 of the rotary finember in turn is 

So arranged as to lean on a shoulder 188 formed 
on the intermediate member 185, when said ro 
tary member 178 is pulled in clockwise direction 
into the position shown in Fig. 8. 
The two sheet-metal parts constituting the ro 

tary member 178 have also mounted thereon an 
additional spacing pin 189 which is SO arranged 
that...with the tension spring 180 on the outside 
of the center line between the pivot 176 and the 
pivot 169, and the rotary member 178 being pulled 
by the spring 180 in counter-clockwise direction, 
the pin 189 will press upon the armature 168 at 
190 as shown in Fig. , thereby holding the arma 
ture in closed gap position. M 
The armature is provided with a downward ex 

tension 193 carrying a pin 194 to which are 
secured the ends of a pair of additional tension 
springs 195, the other ends of which are secured 
in the lower sidebrackets 170 of the core 165. 
These springs 195 will normally tend to move 
the armature away from the core to an Open gap 
position as indicated in Fig. 9. 
The Several parts of the mechanism are SO 

arranged that When the voltage coil 166 is en 
ergized with the full operating voltage, or to 
Some other predetermined degree, the armature 
168 will be held in closed gap position with Suf 
ficient force to overcome the action of the ten 
sion springs 195 tending to move the armature 
168 to open gap position. When the coil 166 is so 
energized, the rotary member 178 may be rotated 
by pull on the retrieving handle 182 so as to 
rotate said member in clockwise direction until , 
it reaches the position shown in Fig. 8, in which 
position, the pin 179 of the rotary member 178 
leans on the shoulder 188 of the intermediate 
member 185, and the pin 186 of the latter leans 
against the armature. If the voltage falls be 
low the predetermined value at which the circuit 
breaker is to open, the flux produced by the coil 
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is reduced. So far that it is insufficient to over 
come the force exercised by the tension spring 
195. As a result, the armature 68 is swung 
Outwardly, pushing through its engagement with 
the pin 186 of the intermediate member 185, the 
pin 179 of the rotary member in outward direc 
tion until it gets over the center line between 
the pivots 169, 176, whereupon the rotary men 
ber is quickly pulled down by the tension spring 
180 and brought to the position shown in Fig. 
in which the armature is again brought to its 
closed gap position by the pin 189, irrespective 
of the degree of energization of the core 165, the 
tension of the Springs 180 being sufficient to over 
COne the action of the springs 195 tending to 
hold the armature. Open. 
The above described rotary movement of the 

rotary member 178 which takes place upon re 
duction of the voltage and consequent reduction 
of the flux in the core 165 is utilized for tripping 
the circuit breaker by mounting on a pin 183 of 
the rotary member 178, opposite the end on which 
the retrieving handle is mounted, a link 197, the 
lower end of which engages One of the tripping 
wings 142 of the latch 140 of the closing mecha- 00 
nism, thereby causing the latch to be released 
whenever the armature 168 trips under under 
voltage conditions. 
As seen from the foregoing, the rotary Or 

tripping member of the mechanism carries out 105 
the tripping operation through the action of a 
spring, which spring serves also to hold the 
arnature in closed gap position both. When the 
tripping member is in the normal operating posi 
tion, or in the tripping position. Because of this 10 
arrangement the air gap of the magnetic core is 
always automatically closed after tripping. 
In order to permit a time delay in the trip 

ping action, a dash-pot 201 is mounted on a 
bracket extending from the supporting wall 171 115 
of the tripping mechanism, the dash-pot being 
of the usual construction and having, for in 
stance, a piston which acts upon an extension 
202 of the intermediate member 185 of the mech 
anism. Accordingly, in case the Voltage dropS 
down, and the force exercised. On the armature is 
insufficient to overcome the action of the trip 
ping spring 195, the movement of the core is not 
instantaneous, but is delayed through the action 
of the dash-pot 201. Depending on the setting 125 
of the dash-pot, the armature 168 will sooner or 
later push the pin 179 beyond the center line of 
action, and Once this pin has reached a point 
beyond the center line, the rotary tripping mem 
ber 178 at once is pulled downwardly by the ten 
Sion Spring 180 and causes the circuit breaker 
to trip. 
The tripping mechanism may also be pro 

vided with a lock-out device arranged to pre 
vent closing of the breaker as long as the voltage 135 
coil is de-energized or insufficiently energized. 
This lock-out device consists of a dog 204 piv 
oted on a pair of ears 205 extending from the 
tWO bracket members it 5 of the core. The front 
portion of the dog 204 is arranged to engage a to 
catch member 206 extending from the rotary or 
tripping member 178, and the tail portion of the 
dog underlies the bridging member 187 carried 
by the intermediate member 185. If the voltage 
coil 166 is de-energized and an attempt is made 145 
to retrieve the tripping member 178 by means 
of the retrieving handle 182, the armature 168 
will be pulled by the springs 195 to the open gap 
position and in moving to the open gap position, 
the upper end of the armature acting on the pin 50 
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186 of the intermediate member 185 will swing 
the latter upwardly to the position shown in 
Fig. 9. This movement of the intermediate mem 
ber sets free the tail portion of the dog 204. The 
front portion of the dog is heavier than the tail 
portion so that when set free, the front portion 
moves downwardly and comes into the position 
shown in Fig. 9, locking the rotary member 
against movement in clockwise direction. Re 
trieving of the tripping mechanism is thus made 
impossible. On the other hand, if the tripping 
coil 166 is properly energized, the armature 168 
is held all the time in closed gap position irre 
spective of the movement imparted to the trip 
ping member 178 by the retrieving handle. As a 
result, the intermediate member 185 will not be 
swung upwardly during the retrieving action and 
the bridging member 187 will hold the tail por 
tion of the dog 204 down SO, that the dog 204 
does not interfere with the completion of the 
retrieving movement of the tripping member 178. 
The apparatus of my invention also embodies 

an extremely simple, efficient and fool-proof in 
terlocking mechanism 24, referred to before, 
whereby a pair of circuit breaker units may be 
used conjointly to establish in sequence predeter 
mined circuit connections, for instance, one cir 
cuit breaker serving to establish the starting COn 
nections for a three-phase motor, and the other 
circuit breaker for establishing the running cir 
cuit connections of the motor. In the exempli 
fication shown in the drawings it has been a S 
sumed that the left-nand circuit breaker 25, 
Fig. 1, as looked at from the left, is intended to 
establish the starting connections for the no 
tor, and that the right-hand circuit breaker 26 
is intended to establish the running connec 
tions of the motor. As shown in Figs. 1, and 
13 to 15, an interlock between the two circuit 
breakers 25 and 26 comprises a cylindrical bolt 
210 having its ends mounted in a pair of aligned 
cylindrical openings 211 in the forwardly ex 
tending wall projegions 124 of the frame of 
the closing mechanism. 
The bolt 210 is arranged so as to permit ro 

tation thereof withii) the openings 211 and 
also to permit longitudinal movement thereof 
so as to bring either end of the bolt beneath 
the main lever 129 of the associated closing 
mechanism and to lock said lever against the 
downward movement to closing position. The 
length of the bolt 210 is such that when one 
end of the bolt unlocks the main closing lever 
of one of the circuit breakers, the opposite end 
of the bolt is just underneath the main closing 
lever of the other circuit breaker and holds it in locked position.-- 
As seen in Fig. 13, a short pipe 213 around 

the bolt 210 constitutes a housing therefor, clo 
sure cups 214 on the two ends of the pipe Com 
pleting the enclosure. Disposed within the in 
terior of this enclosure is a helical Spring 215 
having one end anchored in fixed position on 
the stationary support of the bolt at 216, and 
the other end anchored on the bolt itself at 217 
so that the spring tends to push the bolt into 
position where it locks the running circuit 
breaker against closure, and at the same time, 
tends to impart to the bolt a rotary movement 
in counter-clockwise direction when viewed from 
the right-hand side of Fig. 13. A projection 215 
on the bolt acts as a stop against excessive 
longitudinal movement of the bolt 210. The end 
of the bolt extending into the opening 211 of 
the starting breaker has secured thereto, as by 
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means of a screw 218, a small bent piece of steel 
Constituting a flat lug 219 adapted to press against 
the under-side of the main lever 129 as shown 
in Fig. 14. 
The arrangement is such that when the start 

ing circuit breaker 25 is brought from open to 
closed position, the lever 129 through its en 
gagement with the lug 219 rotates the bolt 210 in 
the direction of the arrow 220, as shown in Fig. 
14, to the position indicated by the dotted lines 
219'. The opposite end of the bolt 210, which 
is normally in the position underlying the main 
lever 129 of the running circuit breaker unit, has 
its end surface bevelled off or tapered on one 
Side, as shown at 222. The bevelled end of the 
bolt is so arranged, that when the starting circuit 
breaker unit is in open position, with the lug 
219 pressing against the lever 129 in the posi 
tion shown in Fig. 14, the lever 129 of the 
running circuit breaker unit is in engagement 
with the straight side of the bevelled end of 
the bolt, as shown in Fig. 15, being thus locked 
against closure. However, when upon closing 
the starting circuit breaker unit the bolt 210 
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has been turned to the position indicated by 100 
the dotted line 219, the bevelled end of the 
bolt presents against the lever 129 of the run 
ning circuit breaker unit its bevelled side so 
that upon pushing up the handle lever of the 
running unit, the main lever 129 of said unit 05 
Will engage the bevelled side of the bolt end 
and tend to push it lengthwise in the direction 
indicated by the arrow 223 in Fig. 13. 
No longitudinal movement of the bolt 123 

can take place under such conditions as long 
as the starting circuit breaker unit is held closed, 
the lever 129 of said circuit breaker preventing 
lengthwise movement of the bolt. However, if 
the starting circuit breaker unit is now opened 

O 

while holding the lever 129 of the running unit 115 
26 pressed down to bring it to closed position, 
the force exerted by the lever 129 of the run 
ning unit will move the bolt 210 lengthwise in 
the direction of the arrow 223 until this bolt has 
been pushed sufficiently far to permit the run- 120 
ning lever 129 to pass it by in its downward 
stroke, clearing the end of the bolt and effect 
ing closure of the running side of the circuit 
breaker. At the same time, the end of the bolt 
cooperating with the starting unit has reached 125 
the position where it underlies the lever 129 of 
Said unit, thereby preventing closure of the start 
ing unit while the running unit is closed. 
The operation of the circuit breaker apparatus 

provided with this interlocking arrangement is 130 
very simple. With both circuit breakers open 
and ready to start the motor, the closing lever 
of the starting unit 25 is first swung to closed 
position, thereby establishing a starting circuit 
and at the same time rotating the bolt 210 to a 135 
position where its running end has the bevelled 
side facing the lower side of the lever 129. 
Thereupon, while the circuit breaker of the start 
ing unit is still held closed, the closing lever of 
the running unit is gripped and a force exerted 
tending to produce closure of the running unit. 
This brings about engagement of the ever 129 
of the running unit with the bevelled surface of 
the interlocking bolt but no closure of the run 

140 

ning side will take place as long as the starting 4. 
side is still held closed. With the several parts 
so arranged, the starting breaker is then re 
turned to its open position, while at the same 
time, pressure is exerted. On the lever 129 of the 
running breaker, causing said lever to bring 15 
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about closure of the running unit as Soon as the 
starting unit has opened, and at the Same time, 
locking the starting unit against closure while 
the running unit is closed. 
. In constructing an interlocked circuit breaker 
set of the type described above, with an inter 
locking mechanism as shown in FigS. 13 to 15, 
make the closing mechanism of the starting 

circuit breaker unit 25 so that the knee 133 of 
the toggle joint between the lever 127 and the 
link 131 is allowed to come almost to center but 
not over center. In other words, this starting 
circuit breaker unit will never stay in closed 
position by itself and the operator will be re 
quired to hold the breaker in closed position. 
This eliminates the possibility of leaving the mo 
tor running in the starting position. 
The closing mechanism of the running unit 

however is made as described hereinabove, name 
ly, so that the knee 133 of the toggle joint be 
tween the closing lever 127 and the link 131 
comes over-center, thereby locking the associ 
ated circuit breaker in closed position. 
While I have described a specific embodiment 

of my invention in order to better illustrate and 
explain the underlying principles and features 
thereof, the invention is susceptible of embodi 
ment in a great variety of modifications that will 
suggest themselves to those skilled in the art, and 
it is accordingly desired that the appended claims 
be given a broad construction commensurate with 
the scope of the invention within the art. 

claim: 
1. In an oil circuit breaker having an enclosed 

casing including a top and an oil tank Secured 
to said top, a pair of bushings extending through 
said top and secured thereto, flexible lamination 
packages constituting leads extending through 
said bushings, the lower ends of Said laminations 
forming stationary flexible contact brushes for 
the circuit breaker, the upper ends of Said lan 
ination packages forming the external terminal 
connections of the circuit breaker, clamps at the 
opposite ends of the bushings for holding the 
laminations together, an adjustable device at 
one end of each bushing for drawing the oppo 
site clamped end of the laminations toward the 
bushings to firmly hold the lamination packages 
in fixed position within said bushings, and a 
movable bridging member for establishing and 
breaking contact with said contact brushes. 

2. In an oil circuit breaker, a casing having a 
top, bushings extending through and supported 
by said top, flexible lamination packages consti 
tuting leads extending through said bushings, 
the outer ends of said lamination packages con 
stituting external circuit terminals of said break 
er, the inner ends of said lamination packages 
being bent to constitute flexible, yieldable 
brushes, and a movable bridging member for 
making and breaking contact with Said contact 
brushes. 

3. In an oil circuit breaker, a casing having a 
top, a pair of bushings extending through said 
top, flexible lamination packages constituting 
leads extending through said bushings, the planes 
of the individual laminations of said packages 
being perpendicular to a plane passing through 
said pair of bushings, the outer ends of said lam 
ination packages constituting external circuit 
terminals of Said breaker, the inner ends of said 
lamination packages being bent to constitute a 
pair of flexible, yieldable contact brushes, and a 
movable bridging member for establishing and 
breaking contact with said contact brushes. 
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4. In an oil circuit breaker, a casing having a 

top, a pair of bushings of Substantially rectangul 
lar cross-section axtending through said top and 
secured thereto, flexible lamination packages of 
substantially rectangular cross-section constitut 
ing leads extending through said bushings, the 
planes of the individual laminations of Said pack 
ages being perpendicular to a plane passing 
through said pair of bushings, clamping means 
near the lower ends of said bushings for holding 
the lower ends of said lamination packages 
clamped to constitute flexible contact brushes, 
clamping means on the upper ends of Said bush 
ings to hold said laminations together, an ad 
justable device at one end of each bushing for 
drawing the opposite clamped end of the lam 
inations toward the bushings to firmly hold the 
lamination packages in fixed position within said 
bushings, and a bridging contact member nov 
ably supported from said top for making and 
breaking contact with said contact brushes. 

5. In an oil circuit breaker, a casing having a 
top, a pair of bushings, extending through Said 
top and secured thereto, flexible lamination pack 
ages constituting leads extending through said 
bushings, the planes of the individual lanina 
tions of said packages being perpendicular to a 
plane passing through Said pair of bushings, a 
Side plate on the interior Side of and near the 
lower end of each lamination package, a side 
plate on the exterior side of and near the lower 
end of each lamination package, means for clamp 
ing said side plates against both sides of the 
asSociated lamination package, an adjustable de 
vice at the upper end of each bushing for draw 
ing the lower clamped end of the lamination 
package toward the lower end of the bushing to 
firmly hold the lamination package in fixed po 
sition within the bushings, said side plates hold 
ing the end of its associated laminated package 
being bent inwardly to constitute a flexible con 
tact brush with an externally directed contact 
Surface, and a conducting bridging member mov 
ably supported from said top to make and break 
contact with the contact surfaces of said brushes. 

6. In an oil circuit breaker, a casing having a 
top, a pair of bushings extending through said 
top and Secured thereto, a pair of flexible lam 
inated leads extending through and supported by 
Said bushings, the planes of the individual lam 
inations of Said leads being perpendicular to a 
plane passing through said pair of bushings, the 
lower ends of said leads forming flexible main 
contact members, auxiliary arcing contact mem 
bers fixed to the outer sides of said laminated 
leads and Spaced from said main contact mem 
bers, a channel-shaped metallic bridging member 
movably supported from said top to make and 
break contact with the main stationary contact 
members, the open side of said channel-shaped 
bridging member being directed away from from 
Said leads, and the ends of the closed side of the 
bridging member constituting the movable main 
contact Surfaces adapted to engage said main 
Stationary contact Surfaces, and movable arcing 
contact members pivotally supported between the 
Said Walls of Said channel-shaped bridging men 
ber and extending upwardly between said main 
contact members and said auxiliary arcing con 
tact members and contacting with said auxiliary 
arcing contact members When the breaker is in 
closed position. 

7. In an oil circuit breaker, a casing compris 
ing a top and an oil tank detachably joined to the 
under Side of Said top, pairs of stationary con 
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tact members supported in the tank below said 
top, movable conducting bridging members for 
making and breaking contact between said pairs 
of stationary contacts respectively, a movable 
CrOSS member, Supporting rods extending down 
Wardly from said cross member to said bridging 
members respectively, a guiding rod Secured at 
One end to said top and slidably engaging said 
CrOSS member between the connections thereto of 
said Supporting rods, and means connected with 
said cross member for raising and lowering the 
same to cause said bridging members to make 
and break contact with said pairs of stationary 
contact members. 

8. In an oil circuit breaker, a casing compris 
ing a top, said top being formed to have a central 
longitudinally extending chamber open down 
Wardly, pairs of stationary contact members Sup 
ported in the casing below Said top and on oppo 

9 
site sides of Said longitudinal chamber, movable 
conducting bridging members for making and 
breaking contact between said pairs of stationary 
contacts respectively, a movable cross member, 
Supporting rods extending downwardly from said 
croSS member to Said bridging members respec 
tively, a guiding rod secured at One end to the 
top of said chamber and slidably engaging said 
cross member between the connections thereto of 
said supporting rods, a shaft within said longi 
tudinal chamber and supported in the walls of 
Said chamber at One end thereof and having an 
end projecting to the exterior of Said chamber 
to permit rotation thereof, and a mechanism 
disposed within Said longitudinal chamber and 
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connected to said cross member for converting 
the rotary movement of said shaft to an up and 
down movement of Said CrOSS member. 

JOSEPH. D. WOOD. 
95 

00 

105 

O 

115 

20 

125 

30 

135 

40 

45 


