
Feb. 13, 1951 M. E. VAN AUKEN 2,541,679 
CIRCUIT BREAKER 

Filed Aug. 2, 1946 2. Sheets-Sheet l 

N 2 N A.' 

%Š3Š%23 
:S e | iSE 

Se It is l 5 s 

ZN WN3 N MN3 74 
N N3%. N AN2 N N2 N2 N2 N M6 

2% 

/v 1asa/7 apa 
MLO EVAN AUKEN 

2-22-4%-le 
17 t repralas-- 

  

  

  

  

  

  

  

  

  

  

  

  

  



Feb. 13, 1951 M. E. VAN AUKEN 2,541,679 
CIRCUIT BREAKER 

Filed Aug. 2, 1946 2. Sheets-Sheet 2 

A. s 

tary 

ZY 

%N-235 

w 

I 
22 

Y12 al 

/7 

In 

NS 

g, NW, WA W 
22a-2 N (I/N 7 

SA ar - 8 : F G 9. * EIS 
f 

4 12 M 1 a M7 ea 
MLO E.VAN AUKEN 44 74% 
a 22-44.74. 

M777 ceas-- 

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

    

  

  

  

  



Patented Feb. 13, 1951 2,541,679 

UNITED STATES PATENT OFFICE 
2,541,679 

CRCUIT BREAKER 

Milo E. Wan Auken, St. Louis, Mo., assignor to 
James R. Kearney Corporation, St. Louis, Mo., 
a corporation of Missouri 
Application August 2, 1946, Serial No. 68,869 

8 Claims. 

This invention relates generally to circuit 
breakers and more specifically to secondary cir 
cuit, breakers adapted for use in protecting trans 
formers from damaging overloads and other 
faults to which transforniers are frequently sub 
jected while in use, the predominant object of the 
invention being to provide a simple Secondary cir 
cuit birsaker whose thermal characteristics are 
adapted to approach the thernal characteristics 
of a transformer with which it is related and 
Which is of such improved construction and ar 
angement that it is capable of perforning its 
intended functon in an improved and highly eff 
cient manner. 
The secondary circuit breaker of the present, 

in Vention is particularly well adapted for use in 
protecting transformers in lightly developed 
Suurban and rural areas, such as those that 
have been developed electrically in recent years 
by the rural electrification programs of the Fed 
ei'al Government, and where not many customers 
are served per transformer, and frequently where 
a transforaer serves a single customer. In such 
Situations transformer's are installed which are 
only large enough to care for the anticipated peak 
loads of the customers served by the transform 
erS, and if these transforine's are fused on the 
jiriinary Sides by fuses of just enough capacity to 
protect then from damaging overloads and faults 
from the Secondary Sides, the fuses in most cases 
Will be too Srinall to Withstand the induced or 
direct transient currents caused by storms, there 
by causing excessive primary fuse failures dur 
ing such storms. 

Additionally, the inverse time current charac 
teristics of the primary fuses available for use at 
the present time do not permit the safe use of 
the thermal ability of a transformer to care for 
Short time Overloads and high impedance short 
CircuitS, and transformers are not adequately 
protacted from damaging heating caused by 
portable motors, home Welding outfits, and ma 
Chine shops in basements and garages. To pre 
vent excessive fuse failure due to transient cur 
rents it has become the practice to specify cer 
tain minimum fuse sizes, and this, in most cases, 
allows the transformers to carry excessive and 
damaging currents before the primary fuses will 
function. 
The improved secondary circuit breaker of the 

present invention eliminates all of the objections 
recited above, and affords, under all conditions, 
the maximum protection to a transformer with 
Which it is electrically related, in a manner which 
Will be hereinafter explained in detail when the 
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operation of the improved Secondary circuit 
breaker is described. 

Fig. 1 is a perspective view of the improved 
Secondary circuit breaker of the present inven 
tion. 

Fig. 2 is an enlarged, vertical Section taken on 
line 2-2 of Fig. 1. 

Fig. 3 is a horizontal section taken on line 3-3 
of Fig. 2. 

Fig. 4 is a vertical section taken on line A-4 of 
Fig. 2, and showing the improved circuit breaker 
in its circuit closing position. 

Fig. 5 is a perspective view of certain internal 
mechanism of the improved Secondary circuit 
breaker of the present invention. 

Fig. 6 is a horizontal Section taken on line 6-6 
of Fig. 4. 

Fig. 7 is a horizontal section taken on line 7 
of Fig. 4. 

Fig. 3 is a vertical Sectional view on a reduced 
Scale Which is Similar to Fig. 4 but which shows 
the circuit breaker in the tripped position. 

Fig. 9 is a vertical sectional view similar to Fig. 
8 but showing the internal nephanisin of the 
circuit breaker in its re-set position but before 
the circuit breaker has been restored to the closed 
circuit position. ShOWI) in Fig. 4. 

In the drawings, Wherein is shown fol' pur 
poses of illustration, merely, one embodiingnt of 
the invention, A designates the improved second 
ary circuit breaker generally. The circuit break 
er A is provided with a main housing Which in 
cludes a portion 2 of substantially cylindical for 
mation, Said cylindrical portion of the main 
housing being closed at its upper end by a top 
Wall 3, which is Secured to Said cylindrical por 
tion by Suitable fastelling devices t. 
The cylindrical portion 2 and the top Wall 3 of 

the main housing it of the circuit breaker A are 
preferably formed of fiber, or other Suitable elec 
trical in Slulating material and at opposed points 
in the upper portion of the cylindrical portion 2 
of the main housing , there is disposed a pair of 
members 5 which are likewise formed of fiber, or 
other electrical insulating material. These menia 
bers are elongated vertically and the Outer faces 
thereof are curved in Substantial accordance With 
the curvature of the inner face of the wall of the 
cylindrical portion 2 of the main housing and 
contact with said inner face of said wall of said 
cylindrical housing portion. The members 5 are 
provided with grooves 5' which extend longitudi 
nally of said members, and vertically of the 
cylindrical portion of the main housing of the 
circuit breaker, and formed through each of the 
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mecher's 5 is an opening & Which leads into the 
groove 5' thareof, said openings 6 of the menoel'S 
E bing a lined with openings Winich are formed 
through the Wall of the cylindrical housing por 
ticii. 2 (see FigS. 2 and 3). 
Supported in the related openings 6 and of 

the members 5 and the Wall of the cylindrical 
housing portion 2 in a pair of circuit breaker 
terminals 8 and 9, the terminal 8 being disposed 
in the openings 6 and 7 at one side of the main 
housing of the circuit breaker, while the ter 
minal 9 is disposed in the openings 6 and at the 
opposite side of said main housing of the circuit 
breaker. Each of the terminals 8 and 9 is in the 
form of a Screwthreaded Shank having a head 
portion at its inier end which is shaped aS is 
shown to good advantage in Fig. 2; that is to say, 
the head portion of each of Said terminals in 
cludes an inner fiaired portion 0 which is Seated 
in a correspondingly shaped portion of the open 
ing 6 of the ascociated member 5, and an end 
portion which is disposed in the groove 5 of 
the associated Inenber 5 and is provided with an 
inclined face at the bottoin thereof. The 
Screw threaded shank portions of the circuit 
breaker terminals 8 and 9 extend outwardly from 
the Wall of the cylindrical housing portion 2, and 
Imounted on the Screwthreaded Shank portion of 
each of Said teriminals is a nut 2. The nuts 2 
are screwed into tight contact with curved wash 
ers 3 which are interposed between said nuts 
2 and the Outer face of the Wall of the cylin 

drical portion of the main housing , So aS to 
draw the tapered portions O of the terminals 
into close contact with the walls of the tapered 
portions of the openings 6 and thereby securely 
anchor said terminals in their proper fixed posi 
tions with re3pect to the housing of the circuit 
breaker A. 
The Shank portion of the terminal 8 has elec 

trically connected thereto a conductor Cd, and 
the shank portion of the terminal has electri 
cally connected thereto a conductor Cb, these 
conductors Cot, and Cb being parts of the elec 
trical circuit in which the secondary circuit 
breaker is interposed, and being provided with 
clips 4 having apertured upper portions 4' 
through which the Screwthreaded shanks of the 
terminals 8 and 9 extend. The clips 4 of the 
conductors Co., and CO are formed of electrical 
conducting material and are anchored to the 
terminals 8 and 9 by nuts 5 which are screw 
threadedly mounted on the Screwthreaded Shanks 
of Said terminals, said nuts 5 being Screwed in 
Wardly on said Screwthreaded Shanks of the ter 
minals So as to tightly clamp the portions 4' of 
the clips between the related nuts 3 and 5 
associated with the terminals 8 and 9, whereby 
good electrical connections between the conduc 
tOrS Cd and Ct and the terminals 8 and 9 are 
Obtained. The main housing of the circuit 
breaker A is provided with portions 6 (Figs. 1, 
2, and 3) that are formed of electrical insulating 
naterial and which embrace the connections 
between the conductor's Cd and Cb and the ter 
minals 8 and 9, so as to provide insulation for 
Said connections. The portions 6 are of elon 
gated forination and are provided with elongated 
paSSagewayS 6a, through which portions of the 
COInductOS Cd and Cb extend, said passageways 
6cl communicating at their upper ends with 

cavities 6 wherein the connections between the 
Conductors Cd and Clo and the terminals 8 and 9 
are dispoled. The cavities 6b are provided with 
ribs 6c which extend inwardly from the inner 
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4. 
faces of the walls thereof and these ribs are 
Snapped behind washers 6d that are interposed 
between the nuts 2 and the upper portions 4 
of the clips 4 of Said conductors Ca and Cb, So 
as to fixedly retain said portions 6 in their 
proper positionS. 
Arranged within the cylindrical housing por 

tion 2, adjacent to the lower end thereof, is an 
element which is of circular shape when viewed 
in plan and whose outer annular face contacts 
closely with the inner face of the Wall of said 
cylindrical housing portion 2, said element being 
Secured in place by fastening devices 8. The 
element is formed of electrical insulating ma 
terial and has formed centrally therethrough an 
Opening 9 through which a rod 20 extends So 
that said rod is guided for vertical movement by 
the Wall of Said opening 9. The rod 20 is Screw 
threaded throughout its lower end portion, as 
is indicated by dotted lines in Fig. 2, and Screw 
threadedly mounted on this screwthreaded lower 
end portion of said rod is a hand grip 2 which 
is formed of electrical insulating material and 
facilitates the operation of manually subject 
ing the rod to vertical movement for purposes to 
be hereinafter explained. 
Supported by the rod 2 is a carriage 22 which 

is formed of electrical insulating material and 
comprises Spaced apart side walls 22d. and top 
and botton walls 22b and 22c which join Said Side 
Walls at the upper and lower ends thereof. The 
carriage 22 preferably, though not necessarily, is 
an integral Structure and the cavity 22 within 
said Structure is Open at the front and back 
thereOf. The top wall 22b and the botton wall 
22c Of the carriage 22 have allined OpeningS 23 
formed therethrough through which the rod 20 
eXtends, Said carriage, under certain conditions 
during the operation of the circuit breaker being 
free to move with respect to said rod. 
Fixedy mounted on the rod 20 is a member 

24 which is provided with an opening formed 
therethrough through which said rod extends, 
said member 20 being anchored to the rod 20 by 
a pair of cotter pins 25 which are extended 
through apertures formed through said rod and 
contact with the upper and lower faces, respec 
tively, of said member. Arranged in embracing 
relation. With respect to the rod 20, and in inter 
posed relationship between the member 24 and 
the bottom wall 22c of the carriage 22, is a coil 
Spring 26, Said coil Spring contacting at its upper 
end with the lowermost cotter pin 25 and con 
tacting at its lower end with the upper face of 
the bottom Wall of the carriage 22. The coil 
Spring is arranged in the position indicated un 
der compreSSion and therefore said coil Spring 
tends to move the member 24 and the rod 20 
upwardly while tending to move the carriage 22 
downwardly with respect to said rod, the upper 
end of the l'Od being caused by said coil spring 
to abut against a lining member 27 at the lower 
face of the top Wall of the main housing of the 
circuit breaker A. 
The carriage 22 has fixed to the opposed side 

WallS 22d, thereof a pair of contacts 28 and 29 
Which are provided with head portions 28' and 
29' that are adapted to contact with the head 
portions of the terminals 8 and 9, said head por 
tions of Said Contacts being provided with in 
clined faces 3 at their tops which serve a func 
tion to be hereinafter Set forth. The contacts 
28 and 29 are in the form of elongated strips of 
metal which is characterized by being a good 
conductor of electricity, and these Strips are Se 
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cured at their lower ends to the side walls of 
the carriage 22 by fastening devices 3, each 
contact having aSSociated thereWith a strip of 
highly resilient materia, 32 which is Secured at 
its lower end to a side Wall of the carriage by 
fastening devices. 3. (See Fig. 2) and contacts 
at its upper end With the upper portion of the 
related contact 28 or 29. The upper portions of 
the resilient strips 32 tend to force the upper 
portions of the contacts 28 and 29 OutWardly so 
that the head portions 28 and 29' thereof Will 
make intinate contact with the head portions of 
the terminals 8 and 9 When the circuit breaker 
is in the circuit-Closing position. 
The contacts 28 and 23 are provided at their 

lower ends With extensions 33 which are pro 
jected transversely of the side walls of the car 
riage 22 and are bent inwardly toward each other, 
aS is shown in Fig. 5 wherein one of said exten 
Sions is illustrated, to provide extension portions 
33. These extension portions 33' have fixed 
thereto by ineans of fastening devices 3 a bi 
metal Strip 35 which is of Substantially inverted 
U-shaped formation. The bi-metal strip 35 is 
provided with a sot 35' which extends from the 
extreme lower end of the inner portion of said 
bi-metal Strip, as Sarine is illustrated in Fig. 4, to 
a point Spaced upwardly of the extirene lower 
end of the outer portion of said bi-metal stip. 
Thus, the bi-metal strip is provided with spaced, 
related portions which are out of direct elect. 
trical contact with each other throughout the 
major portion of the length of Said strip, these 
Spaced Strip portions being joined at the lower 
end of the outer portion of the strip by an un 
slotted portion 33 of the strip (Fig. 5). It will 
be noted, also, that the inwardly extended por 
tions 33' of the extensions 33 of the contacts 
28 and 29, to which the inner spaced portions 
of the bi-metal Strip are Secured, are spaced 
apart at their adjacent, inner edges, as is shown 
in Fig. 6. 
The outer portion of the bi-metal strip 35 has 

fixed thereto, through the instrumentality of a 
pair of fastening devices 3, a strip 33 of brass, 
or other Suitable material. The strip of ma 
terial 38 is provided with a slot 38' which ex 
tends from the upper edge thereof to a point 
Spaced upwardly from the lower edge of Said 
Strip of naterial. Thus, the construction of 
the Strip of material 38 coincides With the con 
Struction of the bi-metal strip 35 in that it is 
provided with spaced, related portions that are 
Out of direct electrical contact With each other 
throughout substantially the entire length of 
Said Strip of material 38, these spaced portions 
of Said Strip of material being joined at the ex 
treme lower end of Said strip of material, and 
the respective Spaced portions of the strip of 
material 38 are Secured to and are in contact 
With correspondingly related portions of the bi 
metal strip 35. 
The carriage 22 has a SSociated thereWith at 

its lower portion a trip latch 39 which is of Sub 
Stantially U-shaped formation, as is shown in 
Fig. 7, said trip latch having opposed side por 
tions 39d., Which are disposed at the Outer faces 
of the carriage, and a forward bridge portion 3b 
which joins said side portions. The bridge por 
tion of the trip latch is provided with an up 
Wardly curved latching finger 4, and said trip 
latch is mounted on the Carriage for pivotal 
movement by a pivot element 4 which extends 
through openings formed through the opposed 
Side portions of trip latch and through an Open 
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6 
ing formed through the botton wall of the car 
riage. The trip latch 39 is connected to the 
lower portion of the strip of material 38 by a U 
shaped link 42, the opposed side portions of Said 
link having inturned end portions which are dis 
pOSed in openingS formed in upper portions of 
the opposed, side portions of the trip latch, while 
the bridge portion of Said link 42 is supported 
for rotation in a suitable bearing member 43 
Which is fixed to the lower portion of the Strip 
of material 38. 
The latching finger 40 of the trip latch is 

adapted to engage a roller 44 for the purpose of 
latching the carriage. 22 of the circuit breaker 
A. in the position assumed by Said carriage when 
the circuit breaker is in circuit-closing position, 
This roller 44 is supported by a toggle comprised 
of a pair of Spaced armS 45 and a pair of Spaced 
arms 45. The spaced arms 45 are pivoted at 
their upper ends to the member 24 by a pivot 
element 4, while at their lower ends said spaced 
arms 45 are provided with openings in which 
is Supported a bearing rod 44 on which the roll 
er 44 is Supported for rotation, the roller being 
disposed between the lower portions of said rods 
45. Likewise, the upper portions of the spaced 
arms, 4 S are supported for pivotal movement by 
a pivot element. 49, whose opposite end portions 
are received in openings formed in the opposed 
side walls of the carriage 22, said Spaced arms 
55 being located. OutWardly of the Spaced aims 
45 and the lower portions of said Spaced arns 46 
being provided with openings in which end por 
tions of the bearing rod 44 for the roller fi are 
disposed. 
By referring to Figs. 1, 3 and 4 it will be noted 

that housing of the circuit breaker A includes a 
portion 9 that is secured to the cylindrical hous 
ing portion by means of Suitable fastening de 
vices 49, and which is adapted to receive a Suit 
able electric lamp 5. The lamp 5 has aSSo 
ciated thereWith conductors 5 which feed elec 
trical energy to said lanp when the circuit 
breaker has tripped out So that the tripped out 

is condition of the circuit breaker will be indicated 
by the glowing lamp, said conductors 5; being 
in electrical contact with the terminals 3 and 9. 
of the circuit breaker, as is shown to good ad 
vantage in Fig. 3, and electrical energy being by 
passed to the lamp by Way of the terminal 8, the 
Conductors 5, and the terminal 9 when the coin 
tactS. 23 and 23. Of the circuit breaker are out of 
contact With respect to Said terminals 8 and S. 
When, in the Operation of the improved sec 

ondary circuit breaker disclosed herein the cir 
cuit breaker is in its normal, circuit-closing po 
sition, the path of the electrical energy is to the 
terminal 8 by Way of the conductor Co., and by 
way of the contact 28 to the portion of the bi 
metal Strip. 35 at One side of the slot 35’ thereof 
to which said contact 28 is electrically connected. 
The electrical energy then flows upwardly of 
the inner portion of Said portion of Said bi-metal 
strip.35 and then downwardly of the correspond 
ing portion of the outer portion of the bi-metal 
Strip, to the lower end thereof. At the lower por 
tion 36 of the bi-metal strip the electrical en 
ergy flows acroSS Said Strip portion to the portion 
of the strip at the opposite side of the slot 35' 
thereof, said electrical energy flowing upwardly 
of said opposite side portion of the bi-metal strip 
at the outer portion of said bi-metal strip and 
downWardly of the corresponding portion of the 
strip at the inner portion of the bi-metal strip 
to the contact 29, the electrical energy flowing 
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through the contact 29 to the terminal 9 and from 
said terminal 9 by way of the conductor Cb. 
When the circuit breaker A is in its no1'imal 

circuit-closing position the curved finger 40 of 
the trip latch 39 engages the roller 44 and thereby 
holds the carriage 22 in an elevated position 
against the force of the coil Spring 26 which tends 
to move said carriage downwardy. However, 
when a fault occurs on the circuit, in which the 
circuit breaker is interposed, the bi-metal strip 
35 is subjected to a heating action which causes 
the outer portion of said bi-metal Strip, and the 
associated strip of material 33, to move inwardly, 
and Such inward movement of the Strip of ma 
terial 38 will be transmitted by the link 42 to 
the upper portion of the trip latch 39. This will 
result in the trip latch being rotated about its 
pivot 4 so that its forward portion moves down 
wardly, the curved finger 40 of the trip latch be 
ing disengaged from the roller 44 and the coil 
spring 26 moving the carriage rapidly down 
Wardly to separate the upper portions of the Con 
tacts 23 and 29 from the head portions of the 
terminals 8 and 9 (See Fig. 8). It is to be noted 
that when the Carriage moves downWardly aS 
described, the head portions 28' and 29' of the 
contacts 28 and 29 travel downwardly through 
the grooves 5' of the members 5 so as to guide 
the carriage during its downward movement, Said 
head portions of the contactS being disposed in 
Said grooves even when the carriage is in its 
lowermost position (see Fig. 9). 
An inportant feature of this invention is that 

the improved circuit breaker follows the trans 
former therinal ability curve for about the first 
hour and then levels off at about 150% of the 
transformer rating. This is accomplished by 
employing the Strip of metal 38 and associating it 
with the bi-metal Strip in Such manner that it 
ShuntS approxiinately one-half of the bi-metal 
Strip out of the circuit and so that said strip of 
material 38 shields this electrically inactive por 
tion of the bi-metal Strip from the radiant heat, 
given off by the electrically active portion of 
the bi-metal strip. This retards the operation 
of the circuit breaker due to fault currents of 
large magnitude, while on currents of lower value 
the circuit breaker takes a longer time in which 
to operate. The electrically inactive portion of 
the bi-metal strip is heated by thermal conduc 
tion and radiation of the strip of material 38, 
and the rising ambient temperature within the 
circuit breaker housing, thus giving a positive 
breaker operation on these lower yet damaging 
currents, but allowing them to flow up to the 
danger point of the transformer and then open 
ing the circuit breaker So as to protect the trans 
former. 

It is important to note that when sufficient 
force has been stored up in the bi-metal strip 35, 
the trip latch 39 is caused to move suddenly to 
release the roller 44 and permit the coil spring 
26 to expand freely. When the coil spring ex 
pands, the rod 20 is forced by said spring against 
the top Wall 3 of the housing, thus imparting 
a jarring push to the carriage 22 and the mech 
anism carried thereby which tends to eliminate 
any tendency of the contacts 28 and 29 to stick 
with respect to the terminals 8 and 9 due to 
blistering caused by previous operations. 
When the circuit breaker has been actuated, 

as described above, the lamp 50 will glow to indi 
cate that the circuit has been interrupted, and 
after a short cooling period to allow the bi-metal 
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8 
tion, the circuit breaker may be reset and re 
closed by simply pulling the hand grip 2 down 
wardly until the curved finger 40 of the trip latch 
39 Snaps over the roller 44 (see Fig. 9). The hand 
girip 2 may then be subjected to a quick upward 
push which moves the carriage 22 and the mech 
anism carried thereby into the closed position of 
the circuit breaker, whereupon Service is re 
stored. Obviously, the circuit breaker A may be 
operated to its open position manually by merely 
pulling the hand grip 2 downwardly, so as to 
cause the inner mechanism of the circuit breaker 
to aSSume the position shown in Fig. 9. 
An important feature of the present invention 

is that the opposed members 5 at the upper end 
Of the cylindrical portion 2 of the main housing 
of the circuit breaker A are formed of horn fiber, 
or other material, which is characterized by the 
ability to give off gas in the presence of an elec 
trical arc which tends to extinguish the arc. 
Therefore, when arcs are formed when the head 
portions of the contacts 28 and 29 move out of 
contact with respect to the head portions of the 
terminals 8 and 9 on opening operation of the 
circuit breaker, these arcs are drawn within the 
grooves 5' of the members 5 and said arcs are 
extinguished by the gas given off by said mem 
berS 5. Also, because of the presence of the in 
clined faces 39 at the tops of the head portions 
26 and 29 of the contacts 28 and 29, and the 
inclined face fl' at the bottoms of the portions 

of the heads of the terminals 8 and 9, the head 
portionS 23' and 29' of the contacts are cammed 
rearwardly by coaction of said inclined faces 
when the circuit breaker is being reclosed, so as 
to bring Said terminal head portions and said con 
tact head portions into proper contacting rela 
tion. 
Another important feature of the invention has 

to do with the shape of the bi-metal strip 35, in 
that Said bi-metal strip is wider at its longitudinal 
center, where it is bent, and tapers from said 
Wider part to narrower widths at its opposite 
ends. The importance of this feature is that it 
provideS for a uniform temperature rise through 
out the length of the bi-metal strip due to elec 
trical heating, whereby hot spots on the bi-metal 
Strip are eliminated, and a desirable tripping 
Curve may be obtained. 

I claim: 
1. A circuit breaker comprising a housing, cir 

cuit breaker terminals having portions disposed 
Within said housing, a rod disposed within said 
housing and movable therein, a carriage Sup 
ported by Said rod for Irovement with respect 
thereto, contacts mounted cn said carriage and 
movable thereWith into and out of contact with 
Said terminal portions, Spring means adapted to 
Subject Said carriage to movement which moves 
Said contacts out of contact with respect to said 
terminal portions, a latch structure for atching 
Said carriage in a position where said contacts are 
in contact with Said terminal portions, said latch 
structule inciuding a toggle comprising a pair of 
al"in structures which are pivotally interconnected 
at Corresponding end portions thereof and with 
the Opposite end portions of said arm structures 
pivotally connected to said rod and said carriage 
respectively, an eleinent mounted at the inter 
connected end portions of said arm structures, 
and a tripable member for engaging said element, 
and neans comprising a heat-responsive element 
which is adapted to actuate said tripable member 
of Said latch structure and permit said carriage Strip 35 to return partially to its normal posi- 75 moving means to move said carriage so as to 
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withdraw said contacts out of tontact with re 
Spect to said terminal portions, said rod being 
movable with resiect to Said housing for resetting 
the circuit breaker in closed-circuit position after 
actuation thereof to open-circuit position. 

2. A circuit breaker comprising a housing, 
circuit breaker terminals having portions disposed 
within said housing, a rod disposed within Said 
housing and movable therein, a carriage Sup 
ported by said rod for movement with respect 
thereto, contacts mounted on said carriage and 
movable therewith into and out of contact With 
said terminal portions, spring means adapted to 
subject said carriage to movement Which moves 
said contacts out of contact with respect to said 
terminal portions, a latch structure for latching 
said carriage in a position where said contacts 
are in contact with said terminal portions, Said 
latch Structure including a toggle comprising a 
pair of arm structures Winich are pivotally inter 
connected at corresponding end portions thereof 
and with the opposite end portions of said arm 
structures pivotally connected to said rod and 
said carriage respectively, a roller mounted at the 
interconnected end portions of Said arm struc 
tures, and a tripable member provided with an 
extension for engaging said roller, and means 
comprising a heat-responsive element which is 
adapted to actuate Said tripable member of Said 
latch structure and permit said carriage moving 
means to move said carriage So as to withdraw 
said contacts out of contact with respect to Said 
terminal portions, said rod being movable with 
respect to said housing for resetting the circuit 
breaker in closed-circuit position after actuation i 
thereof to open-circuit position. 

3. A circuit breaker comprising a housing, 
circuit breaker terminals having portions disposed 
within said housing, members arranged within 
Said housing and having grooves in which Said 
terminal portions are exposed, a rod disposed 
within said housing and movable therein, a car 
riage supported by said rod for movement with 
respect thereto, contacts mounted on said car 
riage and movable thereWith into and Out of 
contact with said terminal portions, spring means 
adapted to subject Said carriage to movement 
which moves Said contacts out of contact with 
respect to said terminal portions, a latch struc 
ture for latching said carriage in a position where 
said contacts are in contact with said ternina 
portions, and means comprising a heat-responsive 
element which is adapted to actuate said latch 
structure and permit said carriage moving means 
to nove Said carriage So as to withdraw said con 
tacts out of contact With respect to said terminal 
politions, said contacts having head portions 
which travel through the grooves of said grooved 
neinbers during movement of Said carriage and 
said rod being movable with respect to said hous 
ing for resetting the circuit breaker in closed 
circuit position after actuation thereof to open 
circuit position. 

4. A circuit breaker comprising a houring, 
circuit breaker terminals having portions dis 
posed within said housing, members arranged 
Within Said housing and having grooves in which 
said terminal portions are exposed, a rod dis 
posed within said housing and movable therein, 
a carriage Support8d by Said rod for noverherit 
with respect thereto, contacts mounted on said 
Carriage and novable thereWith into and out of 
contact with said terminal portions, Spring nearns 
adapted to Subject said carriage to movement 
which moves said contacts out of contact with 
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respect to said terminal portions, a latch struc 
ture for latching said carriage in a position where 
Said contacts are in contact with said terminal 
portions, and means comprising a heat-responsive 
element which is adapted to actuate said latch 
structure and permit said carriage moving means 
to move said carriage so as to withdraw said con 
tacts out of contact with respect to said terminal 
portions, said rod being movable with respect to 
Said housing for resetting the circuit breaker in 
closed-circuit position after actuation thereof to 
Open-circuit position, said contacts having head 
portions which travel through the grooves of Said 
grOOyed members during movement of Said car. 
riage, and Said grooved members being formed 
of Iinaterial which is characterized by the ability 
to give off gas in the presence of an electric arc 
which tends to extinguish the arc. 

5. A circuit breaker comprising a housing, 
circuit breaker terminals having portions dis 
posed within Said housing, a rod discosed within 
Said housing and innovable therein, a carriage Sup 
ported by Said rod for movement Within said 
housing and with respect to said rod, contacts 
noUnited on said carriage and adapted for move 
ment therewith into and out of contact engage 
ment with Said terminal portions, means adapted 
to Subject said carriage to movement, which moves 
Said Contacts out of contact engagement with 
respect to said terminal portions, a latch for 
latching said carriage in position where said con 
tacts are in contact engagement with said ter 
minal portions, and means adapted to actuate 
Said latch SO as to permit said carriage-moving 
In eans to nove Said carriage So as to withdraw 
Said contacts out of contact engagement with 
respect to said terminal portions, the last 
mentioned means including a heat responsive 
element, a strip of material Secured to said heat. 
responsive element and extended throughout a 
portion of the length thereof, said strip of ma 
terial being so related to said heat-responsive 
element that it shunts a portion of Said heat 
responsive element out of the circuit and Shields 
this electrically inactive portion of the heat 
responsive element from the radiant heat, given 
off by the electrically active portion of the heat 
responsive element so as to retard operation of 
the circuit breaker, and means for connecting 
said strip of material to said latch, said rod being 
movable with respect to said housing for resetting 
the circuit breaker in closed-circuit position after 
actuation thereof to open-circuit position. 

6. A circuit breater conrrising a housing, 
circuit breaker terminals having portions d’s- 
posed within said housing, a rod disposed Within 
Said holising and nowable therein, a carriage Sup 
ported by said rod for movement within said hous 
ing and with respect to said rod, contacts mounted 
On Said carriage and adapted for novement 
thereWith into and out of contact engagement, 
With said terminal portions, means adapted to 
Subject Said carriage to movement which moves 
said contacts out of contact engagement with 
respect to said terminal portions, a latch for 
latching said carriage in position where said con 
tacts are in contact engagement with said ter. 
minal portions, and means adapted to actuate 
Said latch. So as to permit said carriage-moving 
means to nove said carriage So as to withdraw 
said contacts out of contact engagement with 
respect to said terminal portions, the last-men 
tioned means including a heat-responsive ele 
ment, a strip of material secured to said heat 
responsive element and extended throughout a 
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portion of the length thereof, said strip of ma 
terial being fixed at One of its ends to Said heat 
responsive element and having an opposite free 
end portion, said strip of material being so re 
lated to said heat-responsive element that it 
shunts a portion of said heat-responsive element 
out of the circuit and shields this electrically in 
active portion of the heat-responsive element 
from the radiant heat given off by the electrically 
active portion of the heat-responsive element so 
as to retard operation of the circuit breaker, and 
means for connecting said strip of material to 
said latch, said rod being movable with respect 
to Said housing for resetting the circuit breaker 
in closed-circuit position after actuation thereof 
to open-circuit position. 

7. A circuit breaker comprising a housing, 
circuit breaker terminals having portions dis 
posed within said housing, a rod disposed within 
said housing and movable therein, a carriage Sup 
ported by said rod for movement within said 
housing and with respect to said rod, contacts 
mounted on said carriage and adapted for move 
ment therewith into and out of contact engage 
ment with said terminal portions, means adapted 
to subject said carriage to movement which moves 
said contacts out of contact engagement with 
respect to said terminal portions, a latch for 
latching said carriage in position where said con 
tacts are in contact engagement with said ter 
minal portions, and means adapted to actuate 
Said latch so as to permit said carriage-moving 
means to move said carriage so as to withdraw 
Said contacts out of contact engagement With 
respect to Said terminal portions, the last 
mentioned means including a heat-responsive ele 
ment, a bifurcated strip of material Secured to 
Said heat-responsive element and extended 
throughout a portion of the length thereof, said 
Strip of material being so related to said heat 
responsive element that it shunts a portion of 
Said heat-responsive element out of the circuit 
and Shields this electrically inactive portion of 
the heat-responsive element from the radiant 
heat given off by the electrically active portion 
of the heat-responsive element so as to retard 
operation of the circuit breaker, and means for 
connecting said strip of material to said latch, 
said rod being movable with respect to said hous 
ing for resetting the circuit breaker in closed 
circuit position after actuation thereof to open 
circuit position. 

8. A circuit breaker comprising a housing, 
circuit breaker terminals having portions dis 
posed within said housing, a rod disposed within 
Said housing and movable therein, a carriage sup 
ported by said rod for movement within said 
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housing and with respect to said rod, contacts 
mounted on said carriage and adapted for move 
ment therewith into and out of contact engage 
ment with said terminal portions, means adapted 
to Subject said carriage to movement which moves 
said contacts out of contact engagement with 
respect to said terminal portions, a latch for 
latching said carriage in position where said con 
tacts are in contact engagement with said ter 
minal portions, and means adapted to actuate 
said latch so as to permit said carriage-moving 
means to move said carriage so as to withdraw 
Said contacts out of contact engagement With 
respect to said terminal portions, the last 
mentioned means including a bifurcated heat 
responsive element, a bifurcated strip of material 
Secured to said heat-responsive element and ex 
tended throughout a portion of the length there 
of, said strip of material being so related to said 
heat-responsive element that it shunts a portion 
of Said heat-responsive element out of the circuit 
and shields this electrically inactive portion of 
the heat-responsive element from the radiant 
heat given off by the electrically active portion 

25 of the heat-responsive element so as to retard 
operation of the circuit breaker, and means for 
connecting said strip of material to said latch, 
said rod being movable with respect to said hous 
ing for resetting the circuit breaker in closed 
circuit position after actuation thereof to open 
circuit position. 

MILO E. WAN AUKEN. 
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