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United States Patent Office 3,248,511 
Patented Apr. 26, 1966 

3,248,511 
TERMINALS AND MPROVED HANDLE FOR 

CHRCURTBREAKERS 
Raynod B. Heilman, Trenton, N.J., assignor to Heine 
mana Electric Company, Trenton, N.J., a corporation 
of New Jersey 

Original application Jan. 18, 1963, Ser. No. 252,485. 
Divided and this application Oct. 21, 1965, Ser. No. 
505,590 

8 Claims. (Cl. 200-166) 
This application is a division of my copending patent 

application Serial No. 252,485, filed January 18, 1963. 
This invention relates to hermetically sealed electric 

circuit breakers and more particularly to improved ter 
minals and an improved handle for circuit breakers, and it 
is an object of this invention to provide such improved 
StructUlreS. 

This invention is used in circuit breakers having an 
hermetically sealed metal case which is insulated from 
the current carrying portions of the circuit breaker and 
the circuit breaker is utilized in an ambient whose tem 
perature may vary between extremely low and high values. 
One reason for this temperature variation is that, during 
certain conditions, the lead conductors to the circuit 
breakers may be at very high temperatures. At such 
times, while the overall temperature of the circuit break 
er tends to increase, the temperature of the terminals par 
ticularly tends to increase, resulting in the tendency of 
the terminals to expand and contract, relative to the case, 
as the temperature of the terminals changes. It is a 
feature of this invention to secure the terminals relative 
to the case so that provision will be made for the ex 
pansion and contraction of the terminals relative to the 
case, as the temperature of the terminals increases and de 
creases, without destroying the hermetic seal at the ter 
minals nor impairing the electrical separation between the 
case and the terminals. 

In one embodiment of the invention, two terminals are 
constructed generally similar to each other except that 
one is connected by a conductor to the electromagnet of 
the circuit breaker and the other forms the stationary con 
tact which cooperates with a movable contact, the latter 
being actuated by a linkage mechanism controlled by a 
handle (for manual operation) and by an electromag 
net (for automatic tripping operation upon predetermined 
overloads). 

Each of the two terminals comprises a central stud 
section of high strength and corrosion resistance secured 
to and surrounded along part of its length by a tubular 
sleeve of a material which has a high electrical conductive 
property, resulting in electrical shunting of the central 
stud. In one of the terminals, the tubular sleeve forms 
the stationary contact at one end, while in the other ter 
minal, a conductor is connected between the electromag 
net and the tubular sleeve. 

in each terminal there is an insulator bushing connected 
to the metal case of the circuit breaker and encircling the 
tubular shunting sleeve and the central stud (for part of 
their lengths). The tubular sleeve and stud extend through 
the bushing and are movable relative to the bushing, upon 
thermal expansion and contraction, due to a flexible an 
nular collar secured at its outer peripheral edge to the 
bushing and at its inner peripheral edge to the tubular 
sleeve. 

Also, a handle bellows is provided to form a hermetic 
seal about the handle link so that with the terminals 
brazed to the metal case and the metal case parts brazed 
to each other, a completely hermetically sealed unit re 
sults. 
The foregoing and other objects of the invention, the 

principles of the invention, and the best mode in which 

IO 

2 
it is contemplated applying such principles will more fully 
appear from the following description and accompanying 
drawings in illustration thereof. 

In the drawings, 
FIG. 1 is a view in side elevation of a circuit breaker 

incorporating this invention showing the contacts in open 
position; 

FIG. 2 is a sectional view taken along the line 2-2 in 
FIG. 1 but unlike FIG. 1 the mechanism is shown when 
an overload sufficient to open the contacts energizes the 
coil, but the handle is held in the contacts closed position 
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omitting a part of the counterweight suspension structure 
for clarity; 

FIG. 3 is a view taken along the line 3-3 in FIG. 2 
but illustrating the part of the suspension structure omitted 
in FIG. 2; 
FIG. 4is an enlarged sectional view of the lower por 

tion of the circuit breaker illustrated in FIG. 1, but the 
insulation shown in FIG. 1 surrounding the magnetic 
blowout and the uper part of the left terminal is omitted 
in FIG. 4; 
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FIG. 5 is a top view taken along the line 5-5 in 
FIG. 4; 
FIG. 6 is an exploded view of one terminal, the mag 

netic blowout piece and the latter's support; 
FIG. 7 is an enlarged sectional view of the handle por 

tion; 
FIG. 8 is a partial sectional view taken along the line 

8-8 in FIG. 7 but omitting certain parts; and 
FIG. 9 is a section view taken along the line 9-9 in 

FIG. 8. 
Referring to the drawings, a circuit breaker 10 is il 

lustrated having a metallic case 11, preferably of stain 
less steel and partly broken away in FIG. 1 to expose 
certain internal structure, through which extend terminals 
12 and 13. The terminal 13 includes a stationary contact 
i5 at its upper end which cooperates with a movable con 
tact 7 carried by a movable arm. 18. The movable arm 
18 is actuated by a linkage mechanism 20 controlled by an 
electromagnetic device 16, a counterweight suspension 
structure 19 being associated with the latter, all of which 
are described in detail and claimed in applications filed 
by Raymond B. Heilman and Harold H. Bahr on Decem 
ber 24, 1962, Serial No. 246,699; by Raymond B. Heilman 
on January 18, 1963, Serial No. 252,404; and by Ronald 
Nicol on January 18, 1963, Serial No. 252,413, now 
Patent No. 3,221,122; and consequently they are not 
described in detail herein. Manual opening and closing 
of the contacts 15 and 17 is effectuated by a handle 21, 
whereas electromagnetic tripping of the contacts to the 
open position is controlled by the downward movement of 
the tube 26. 
The linkage mechanism 20 comprises two groups of 

links referred to for convenience as the handle toggle or 
first group 23 and the main toggle or second group 24. 
Briefly, pivotal counterclockwise movement of the handle 
21, starting from the open contacts position of FIG. 1, 
causes the handle toggle links 23 comprising the handle 
link 27 and a link of varying length 28 (joined together 
by a knee pintle 30) to move to the right and the handle 
force to be transmitted by a coupling link 32, from the . 
link of varying length 28 to the knee pintle 33 of the 
main toggle links 24, the latter comprising the toggle 
links 36 and 37 and the catch link 39. The lower toggle 
link 37 is, in turn, connected to the movable contact arm 
18, whereby movement of the handle 21 results in the 
movable arm 18 being rotated in the counterclockwise 
direction, closing the contacts 15 and 17. In the closed 
position of the contacts, the catch link 39 is restrained 
from movement by a lock 45 carried by a cradle 46. In 
turn, the cradle 46 is restrained by the lock 52 (the latter 
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shown in FIG. 3 after release of the cradle 46) from 
moving in the counterclockwise direction (due to the bias 
imposed on the cradle 46 by the catch link 39) from the 
force of the opening springs 47. 
When the tube 26 moves downwardly a sufficient dis 

tance, upon predetermined overloads, the tube 26 pivots 
clockwise (FIGS. 1 and 3) the suspension structure 19 
sufficiently to engage the lock 52 and rotate the latter in 
the clockwise direction also. Sufficient clockwise rota 
tion of the lock 52 results in the release of the cradle 46 
from the lock 52, whereby the catch link 39 is released 
from its lock 45 and the upper end of the catch link 39 
moves in the clockwise direction under the bias of the 
opening springs 47. This clockwise movement of the 
catch link 39 causes the main toggle (formed by links 
36 and 37) to collapse due to the pressure of the opening 
Springs 47, whereupon the contacts open. During the 
collapse of the main toggle links, the knee pintle 33 of 
the handle toggle is moved overcenter (toward the left) 
Sufficiently for the spring 56 (carried by the link of vary 
ing length 28) to help reset the mechanism. 
The bottom and initially separate part 60 of the metal 

case 11 is provided with two circular holes 6 and 62 de 
fined by two annular U-flanges 63 and 64, respectively, 
the free end rims 65 being inturned, into the case interior. 
Peripherally furnace brazed in a vacuum only to the inner 
annular surfaces 66 (and not brazed to the bases 66a of 
the U-shapes nor the outer annular surfaces 66b) are 
ceramic bushings 67 and 68, each of the latter extending 
through and into the case (in abutment with the bases 
66a) and having a portion depending from the case, the 
bushings 67 and 68 being preferably formed from a high 
alumina ceramic. 

Extending through axial holes 69 and 70, in each of 
the ceramic bushings 67 and 68, but annularly spaced 
from the cylindrical bushing walls defining the holes 69 
and 70, so as to define annular spaces 57 and 58, are elec 
trical conductors or shunt sleeves 71 and 72 secured to 
electrical conductors or studs 73 and 74, respectively, of 
high mechanical strength relative to the shunt sleeves but 
of lower electrical conductivity relative to the latter. 
The sleeves 71 and 72 are secured to their respective 

bushings 67 or 68 by annular thin and flexible (relative 
to the other parts of the terminals) collars or washers 77 
and 78, each of the latter being brazed at its outer cir 
cular peripheral portion to the associated bushing 67 or 
68 (at the lower part thereof on the outside of the case 
11) and brazed adjacent its inner circular peripheral por 
tion to the outer surface of the associated sleeve 7 or 
72. 
As illustrated in FIG. 4, the collars 77 and 78 have 

a general U-shape in cross-section, and the shunt sleeves 
71 and 72 each have an enlarged lower portion. The 
collars 77 and 78 are placed around the shunt sleeves 71. 
and 72 with the inner surface of the collars 77 and 78 
partly in abutment with the enlarged lower ends of the 
sleeves 71 and 72 and peripherally brazed to the outer 
Surface of the shunt sleeves 71 and 72 just above their 
enlarged ends, a shoulder at the juncture of the enlarged 
ends with the remainder of the sleeves being used to re 
ceive rings 93 of the brazing material used during the 
brazing. . The collars 77 and 78 are brazed at their pe 
ripheral outer portions to the lower enlarged portions of 
the bushings 67 and 68, brazing rings 94 being interposed 
between the two. The thickness of each collar is such 
that only a radial part of each of the Spaces 69 and 70 
is occupied by the peripheral portions that are brazed to 
the sleeves 71 and 72 and the collars do not extend very 
far into the spaces 69 and 70, as illustrated. Also, in 
clined spaces 57a and 58a are formed, in communication 
with the spaces 57 and 58, the spaces 57a and 58a being 
between the portions of the collars which are brazed to 
the bushing 67 or 68 and the portions which are brazed 
to the sleeve 71 or 72. As illustrated, the enlarged lower 
portions of the bushings 67 and 68 are disposed below 
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the flanges 63 and 64 and radially outward of the an 
nular surfaces 66 of the flanges 63 and 64. 

It is seen from the foregoing that axial and radial ex 
pansion and contraction of the studs 73 and 74 and of 
the sleeves 71 and 72 is accommodated by the axial and 
radial flexibility of the collars 77 and 78. 
The shunt sleeves 71 and 72 are preferably formed 

from a silver-magnesium-nickel alloy and are mechani 
cally secured to the studs 73 and 74 by having three 
spaced, circumferential portions 82 thereof crimped (FIG. 
6) into annular grooves 84 formed in the studs and cir 
cumferentially brazed thereto at the groove 84 also. The 
studs 73 and 74 are preferably formed from stainless steel 
and are threaded below the shunt sleeves 71 and 72, as 
illustrated, to receive external lead conductors (not illus 
trated) which are suitably biased by threaded connectors 
79 and 80 (FIG. 1) against annular depending beads 86 
(at the lower end of the sleeves 71 and 72) to insure 
proper physical contact and electrical conduction, the 
beads 86 bring below the lowest parts of the collars 77 
and 78. 
As illustrated in FIG. 1, an electrical conductor 90 is 

connected at one end to the sleeve 72 and to the coil 
of the electromagnet 16 at the other end. The coil is 
in turn connected to the movable arm 18 by a flexible 
conductor 91. The stationary contact 15 is integral with 
and formed by the upper closed end of the sleeve 71 
So that when the contacts are in abutment, the electrical 
circuit is completed. 
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The circuit breaker, as illustrated, is provided with a 
U-shaped magnetizable member 96, preferably made of 
iron, having legs 97 connected by a bight 98 and further 
described and claimed in Raymond B. Heilman Patent 
No. 3,016,438. However, unlike the arrangement dis 
closed in the mentioned patent, in this invention, the 
magnetizable member 95 is properly positioned by a sup 
port 99 comprising a yoke 101 and a finger 102 of elec 
trically conductive material but nonmagnetic, such as 
stainless steel, the yoke 101 frictionally and tightly clasp 
ing a circumferential part of the sleeve 71, as illustrated, 
and the finger 102 being brazed to the inside of the bight 
98, between the legs 97. 

Initially, the terminals 12 and 13 are assembled as 
Separate similar units, since the terminal 13 is substan 
tially the same as the terminal 12 prior to addition of 
the blowout member 96 and the embedding insulation 
material 106. The terminals 12 and 13 are then placed 

proper position extending through the holes 61 and . 
62, with the enlarged ends of the bushings abutting the 
base of the U-shaped rims and the bushings are then 
brazed to the annular surfaces 66. 
The magnetizable blowout member 96 is then added 

to the terminal 13 and the support 99 positioned so that 
the bottom surface of the Imagnetizable member 97 is 
above the surface of the contact 15. Thereafter, an 
electrical insulation material 106, FIG. 1, preferably a 
flowable silicone rubber compound, is painted on the 
magnetizable member 96 and the finger 99. Some of 
the insulation material is also placed in the cavity formed 
by the curved surface 104 of the bushing 67 and the 
yoke 101 and overlies an annular shoulder formed by 
the end of the shunt sleeve 71 below the contact 15, 
as illustrated in FIG. 1. 
The insulation 106 has elastic qualities permitting rela 

tive movement between the shunt sleeve 71 and the 
bushing 67 without cracking the ceramic bushing or de 
stroying the hermetic seal. The silicone rubber insula 
tion 106 vulcanizes at room temperature and takes the 
shape illustrated in FIG. 1 although some does extend 
down into the annular Space 57 between the sleeve 71 
and bushing 67. 
As partially illustrated in FIG. 1, silicone rubber in 

Sulation 106 is also applied to the upper end of the sleeve 
72 (of terminal 12) to embed the connection between 
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brazed to said shunt sleeve and an outer peripheral por 
tion brazed to said ceramic bushing, and said collar being 
disposed outside of the metal case, whereby expansion 
and contraction of said sleeve and stud relative to said 
ceramic bushing is accommodated by said collar. 

2. The structure recited in claim 1 and further includ 
ing a magnetizable member to control the arc that tends 
to form upon the separation of the circuit breaker con 
tacts, said shunt sleeve having a closed end disposed 
inside the circuit breaker case and forming the stationary 
contact of the circuit breaker, a metal support connected 
to said magnetizable member and to said shunt sleeve for 
positioning said magnetizable member in correct relation 
ship to said stationary contact. 

3. The structure recited in claim 2 and further includ 
ing an electrical insulation material embedding said mag 
netizable member and a part of said support, thereby 
electrically insulating said magnetizable member. 

4. The structure recited in claim 3 and further includ 
ing an annular U-shaped flange formed in part by the 
circuit breaker case, said ceramic bushing being brazed 
to the inner leg of said U-shaped flange only. 

5. A terminal structure for a circuit breaker having an 
overload sensing device and a metal case comprising an 
insulator secured to the case of the circuit breaker, a cy 
lindrical shunt conductor sleeve secured to and extending 
through said insulator, into said case and being electrically 
connected inside said case to said overload sensing device, 
and a cylindrical stud secured to said cylindrical shunt 
conductor sleeve, said cylindrical stud having means to 
receive and securely hold an external conductor in elec 
trical conducting relationship with said cylindrical shunt 
conductor sleeve, said cylindrical shunt conductor sleeve 
being formed from a material of high electrical con 
ductivity relative to said cylindrical stud, said cylindrical 
stud being formed from a material of high mechanical 
strength relative to said cylindrical shunt conductor sleeve, 
said cylindrical shunt conductor sleeve having an end por 
tion within said case and an opposite end portion outside 
of said case with which said external conductor is con 
nectable in electrical conducting relationship, the end 
portion outside of said case receiving a part of said cy 
lindrical stud, said cylindrical shunt conductor sleeve 
being mechanically and electrically secured to said stud. 

6. A terminal structure for a circuit breaker having an 
overload sensing device and a metal case comprising an 
insulator secured to the case of the circuit breaker, a shunt 
conductor sleeve secured to and extending through said 
insulator, into said case and being electrically connected 
inside said case to said overload sensing device, a stud 
secured to said shunt conductor sleeve, said stud having 
means to receive and securely hold an external conductor 
in electrical conducting relationship with said shunt con 
ductor sleeve, said shunt conductor sleeve being formed 
from a material of high electrical conductivity relative to 
said stud, said stud being formed from a material of high 
mechanical strength relative to said shunt conductor sleeve, 
and flexible means connected to said insulator and to said 
shunt conductor sleeve to mount said shunt conductor 
sleeve and said stud to said insulator to permit movement 
of said shunt conductor sleeve and said stud relative to 
said insulator. 
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8 
7. A hermetically sealed electromagnetic circuit breaker 

comprising a metal case enclosing a linkage, a handle link 
extending outside of said case at one end portion and 
connected to said linkage at the other end portion, a 
flexible bellows having a closed end for enclosing said 
end of the handle link extending outside said case, said 
bellows being brazed at its open end to said case incom 
munication with the interior thereof, terminals secured 
to Said case, Said terminals including an electrical con 
ductor and a ceramic insulator electrically insulating said 
conductor from said case, said terminals including a flex 
ible connection between said conductor and said ceramic 
insulator, said case being formed from a plurality of parts 
brazed to each other whereby the brazed casing parts, 
brazed bellows to case and brazed terminals to case, result 
in an hermetically sealed circuit breaker, said case having 
Wall structure defining a hole through which said handle 
link extends, a bellows disposed over the handle link 
portion extending outside said case, said bellows having 
an open end portion hermetically sealed to said wall struc 
ture, said bellows being closed at its opposite end portion, 
a bracket Secured to said case and extending through said 
hole, a pintle carried by said bracket and on which said 
handle link is pivotally mounted, said bellows including 
convolutions about said pintle which extend axially above 
and below said pintle, a handle attached to said handle 
link outwardly of said pintle, said handle Securing said 
handle link and said bellows closed end portion to each 
other for joint actuation. 

8. A handle hermetic sealing arrangement for circuit 
breakers comprising a metal case enclosing a linkage, a 
handle link extending through said case, said case having 
Wall structure defining a hole through which said handle 
link extends, a bellows disposed over the handle link por 
tion extending outside said case, said bellows having an 
open end portion hermetically sealed to said wail struc 
ture, Said bellows being closed at its opposite end portion, 
a bracket Secured to said case and extending through said 
hole, a pintle carried by said bracket and on which said 
handle link is pivotally mounted, said bellows including 
convolutions about said pintle which extend axially above 
and below said pintle, a handle attached to said handle 
link outwardly of said pintle, said handle Securing said 
handle link and said bellows closed end portion to each 
other for joint actuation. 
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