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APPARATUS 
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Christensen, West Orange, N. J., assignors to 
Federal Electric Products Company, Newark, 
N.J., a corporation 

Application September 13, 1949, Serial No. 115,334 
(C. 200-144) 2. Claims. 

The present invention relates to casings for 
electrical devices, especially molded insulation 
Casings for automatic circuit breakers and 
SWitches. A circuit breaker and its casing, of the 
type shown by the patent to H. A. Humpage, No. 
2,459,427, are represented on the accompanying 
diaWings, primarily because the present inven 
tion WaS developed for Such circuit breakers, and 
also for convenience in describing the invention. 
It will be understood, however, that while the 
invention is particularly applicable to circuit 
breaker casings of the type referred to, it is not 
necessarily SO limited as concerns its broader 
aspects. 

In the fabrication of casings for circuit break 
ers or other electrical devices in which arcing 
occurs or which are provided with arc chutes, as 
in the cited patent for example, for arcs which 
may be formed when a movable contact is sep 
arated from a stationary contact, the general 
practice, at present, is to use a general purpose 
resin, Such as Bakelite, from which to mold the 
casing, and in the areas affected by the arc, the 
casing is provided with liners or other surface 
COVerings of arc-resisting insulation material. 
While arc-resisting molding compounds are 
available, they are considerably more expensive 
than the general purpose molding compounds, 
and, therefore, it is rather expensive to make the 
casing entirely from Such special purpose molding 
compounds. 
A primary object of the present invention, 

therefore, is to provide a molded insulation cas 
ing which is well adapted to resist the effect of 
arcs in the region of the casing normally affected 
thereby and to accomplish this result, Without 
molding the casing entirely of the more expensive 
arc-resistant insulation material and without re 
quiring the provision of liners or other arc-resist 
ant COWerings in the Casing. 
A further object is the provision of an improved 

and inexpensive molded Casing for an electric cir 
cuit breaker, or the like, With an arc-chute or 
paSSage molded of arc-resistant insulation ma 
terial and formed as an integral part of the cas 
ing Which may be molded mainly of less expensive 
insulation material. 
The above and other objects, features and ad 

vantages of the present invention will be fully 
understood from the following description con 
sidered in connection with the accompanying 
illustrative drawings. 
In the drawings: 
Fig. 1 is a side view of the inner Surface of. One 

part of a casing for an electric circuit breaker; 

5. 

O 

30: 

35, 

40. 

50 

55 

2 
Fig. 2 is a Sectional view of the complete cas 

ing, taken on the line 2-2 of Fig. 1; 
Fig. 2A is a View similar to. Fig. 2 and showing 

another form of the invention; 
Fig. 3 is a view similar to Fig. 1 showing the 

Circuit breaker mechanism positioned in the 
housing; 

Fig. 4 is an end view of the complete casing 
with the circuit breaker mechanism positioned 
therein; 

Fig. 5 is a view similar to Fig. 2 showing a cas 
ing of another form; and 

Fig. 6 is a view of a nold illustrative of the 
method employed in molding the housing. 

Referring to FigS. 1 through 4 in detail, the 
automatic circuit breaker 0 is, as hereinbefore 
indicated, of the general type disclosed in the 
above cited patent to H. A. Humpage. Said cir 
cuit breaker has a two part insulation casing or 
housing 2 formed of two identical or symmetri 
cal casing parts 14, each of said parts being 
formed of insulation material by a molding oper 
ation. In this form of the casing, each part 4 
forms One-half of the housing, each part having 

'', a receSS 6 for the mechanism, and the two casing 
parts being Secured in housing defining relation 
in any Suitable way. Each casing part 4 is pro 
Vided at One of its ends with an open recessed 
portion 8 in which a terminal member and the 
Stationary contact of the circuit breaker unit 
is positioned. An arcing chamber or chute is 
formed in the ends of the casing parts below said 
recessed portion 8 in the companion casing parts 
4 as indicated at 20 in Figs. 2 and 4. The front 

Of each casing is provided with recessed portions 
which define opening 22 through which the 
handle 24 projects for manual operation of the 
circuit breaker mechanism. 
The circuit breaker mechanism in addition to 

the manually operable member 24, includes a 
movable contact member 26 mounted in the 
Chamber 6 for pivotal movement. Said movable 
contact member is provided at one end thereof 
With a contact - 28 which is engageable with and 
disengageable from a companion stationary con 
tact 30 carried by a terminal member 32 of any 
Suitable type. A thermal-current responsive 
member 34 which, as here shown, consists of a 
thermostatic bi-metallic flexible strip, is welded 
or otherwise Secured at one end thereof to a side 
edge of movable contact member 26. The free 
end of bi-metallic strip 34 is arranged to releas 
ably engage the end of one arm of a lever 36 piv 
otally mounted on the end of movable contact 
member 26 Opposite the end which carries the 
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contact 28. The other arm of ever 36 is con 
nected to the handle 24 by a resilient link 38. 
A coil spring 49 is operatively interposed between 
the novable contact member 26 and the handle 
24 for biasing the nowable contact neiber to 
its Open position. A flexible netalic conductor 
or connector 2 is connected to the thena ele 
ment 34 and to a companion terminal member 
i4. Said thernal element is operable not Only in 
response to the heating effect of the current paSS 
ing the 'ethrough but is also operable under the 
control of an electromagnetic member 46 mount 
ed thereon, near the free end thereof, and a coin 
panion rigid arrattire AS is fixed to the fixed end 
of thermal inenber 3. The manner of operation 
of the circuit bi'eaker inechanism and its various 
Cornponents, is fully described in the above men 
tioned patent, 
AS is Well understood, arcS are Ordinarily 

formed within casing 2 when the movable con 
tact 28 is sepal'ated from its companion station 
alry contact 38, and Said arcs Will play against 
the Surfaces of the arc chamber or chute 20 and 
portions of the housing adjacent to the inner 
end of Said chamber, i. e., in the region of con 
tacts 28 and 3. 
In accordance with the present invention, the 

casing 2 is, or may be, molded mainly or in 
large part Of inexpensive material Such as “Bake 
lite' which is a suitable general purpose phenolic 
molding compound. In order, however, that the 
arcing action inay be properly resisted by those 
casing politions Which are in the arc-region, cas 
ing 2 is molded, in Said legion thereof, from a 
Special arc-resisting molding compound Such as, 
for exainple and not by Way of limitation, a 
inelanine-formaldehyde condensation product, or 
other molding compounds having similar arc 
resisting qualities or use characteristics. Exam 
ples Of conlinercial products having arc-resisting 
characteristics are those produced by the Mon 
Santo Cheinical Company under the trade names 
Resimene 803A and Melmac 1500. Preferably, 
the arc-l'esisting material need Only be a thin 
layer or lining 58 on the inside of Walls 52 of 
the arc chainber and on the adjacent casing 
Surfaces against Which the arcs play, as illus 
trated in Fig. 2. However, if desired, substan 
tially the entire thickness of the arc-chamber 
region of the casing and said adjacent Wall por 
tions of the casing inay be formed of Said arc 
resisting material, as illustrated at 53 in Fig. 2A. 
In either case, the arc-resisting material is lo 
calized preferably only in those portions of the 
housing that alie Stjected to the action of the 
arc, the balance of the housing being formed, as 
he'einbefore stated, of a less expensive material 
Which is not So highly arc-resistant. 

It Will be noted, as illustrated in Figs. 1, 2 and 
2A, that the separate molding compounds are 
internolded at their juncture J and are integral 
ly uinited into the single mass which forms each 
casing part A. It Will be understood that each 
casing part 4 is provided with the individual 
uSe characteristics Ol' qualities associated with 
each of the Separate compounds, said use chair 
acteristics being retained by the separate com 
pouilds after the internholding thereof and be 
ing available in those portions of the casing part 
Wherein the aSSociated compound is localized. 
Specifically, the casing Will have superior arc 
resisting characteristics in their portions 50, 54 
containing the arc-resisting compound. 
The casing 2A illustrated in Fig. 5 represents 

the piesently preferred form of our invention. 

20 

3 5 

40 

45 

50 

55 

60 

65 

70 

75 

4. 
It differs from the casing 2 in that the comi 
panion complementary parts 4A and 4B there 
of are not syinmetrical halves in the manner of 
the parts . Casing part 4A is similar to part 

elit is of greater depth than the latter in Order 
to contain the complete circuit breaker appara 
tus illustrated in Fig. 3. Casing part 4A con 
Stitutes the body portion of casing 2A, and cas 
ing part 4B constitutes the complementary 
cover or closure member for said casing. Cas 
ing f2A is provided with the arc chamber 2A 
which is Sinihilar to arc chamber 29. It Will be 
understood that the arc-resisting material may 
be provided only as a layer on the inner Surfaces 
of casing 2A in the vicinity of the arcs, as at 
5A, or it may form the entire thickness of the 
airc chamber region and adjacent Wall portions 
Of the casing in the same manner as Wall por 
tions 54 in Fig. 2A. 
A nethod of producing a housing formed of 

both a general purpose molding compound and 
all arc-resisting Inolding compound is illustrated 
Schematically in Fig. 6. As there shown, there 
is provided a mold 56 for forming a casing part 
4. Said mold is provided with a cavity 58 of 

the required casing shape. A disk or pellet of the 
general purpose molding compound, indicated in 
phantOn at 50, is positioned in the cavity 58, 
aid a Smaller disk or pellet of the arc-resisting 
molding compound, indicated in phantom at 62, 
is positioned on top of pellet 62, both pellets be 
ing disposed in the part of the mold cavity 58 
Where the arc-resistant layer 50 or arc-resistant 
portion is of Casing it is to be formed. Pres 
Su'e is then applied against both pellets, for ex 
aInplea. I old plunger may be forced against said 
pellets, and, as a result, the pellets are inter 
noided and the casing 4 is formed having the 
layer 5 or the portion 54 in the region where 
the arcing Occul's. It will be apparent that 
Whether Only the layer 50 or the complete wall 
portion 54 is formed of the arc-resisting com 
pouild Will depend Upon the relative quantities 
of each of the separate compounds in the mold. 
While We have illustrated and described our in 

Vention in COInnection with casings provided with 
arc chamber, it will be understood that it is not 
limited thereto and that the arc-resistant ma 
terial can be used in any casing where arcing 
OCCS. 

While We have shown and described the pre 
ferred embodiment of our invention, it will be 
understood that the latter may be embodied oth 
eWise than as herein specifically illustrated or 
described, and that in the illustrated embodi 
ment certain changes in the details of construc 
tion and in the arrangement of parts may be 
inlade Without departing from the underlying idea 
Or principles of the invention within the SCOpe of 
the appended claims. 
Having thus described our invention, what we 

claim and desire to secure by Letters Patent, is: 
1. In a circuit breaker having mechanism in 

cluding companion relatively movable Contacts, 
actuating means for operatively effecting the en 
gagement thereof and means for effecting the dis 
engagement thereof in response to predeter 
mined current in the circuit; a Casing for enclos 
ing Said mechanism, said Casing comprising con 
panion complementary parts mutually secured in 
housing-defining relation for enclosing said 
mechanism, a Separate casing portion defined by 
Said companion complementary parts in the e 
gion adjacent Said contacts, said separate Casing 
portion defining an arc chute within said Casing 
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and being in integral relation with said comple 
mentary parts, each of the latter being formed 
of two insulation materials in integral relation, 
One of Said materials having a higher arc-resist 
ant characteristic than the other of said mate 
rials, said one naterial being formed in said 
separate casing portion to resist the arcing of 
Said contacts. 

2. In a circuit breaker having mechanism in 
cluding companion relatively movable contacts, 
actuating means for operatively effecting the en 
gagement thereof and means for effecting the 
disengagement thereof in response to predeter 
mined current in the circuit; a casing for enclos 
ing Said mechanism, Said casing comprising com 
panion complementary parts mutually secured in 
housing-defining relation for enclosing said 
mechanism, a separate casing portion defined by 
said companion complementary parts in the re 
gion adjacent Said contacts, said separate casing 
portion defining an arc chute within said casing 
and being in integral relation with said comple 
mentary parts, each of the latter being formed of 
two insulation materials in integral relation, one 
of Said materials having a higher arc-resistant 
characteristic than the other of Said materials, 
Said. One material being formed in said separate 
casing portion to resist the arcing of said con 

O 

5 

20 

6 
tacts, said one material being formed as an inner 
lining layer on said other material. 

THOMAS M. COLE. 
PAUL M. CHRISTENSEN. 
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