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57 ABSTRACT 
An arc interrupting composition for the arc-exposure 
walls or surfaces of electric circuit interrupting devices. 
The composition comprises a combination of hydrated 
alumina and melamine in a binder which may be a ther 
mosetting resin but is preferably a thermoplastic resin 
which is more reactive to arcing than the melamine. 
Under arcing conditions, it is believed the binder va 
porizes or decomposes violently and the hydrated alu 
mina gives off water of hydration, and that these effects 
interact to render the melamine more effective and to 
create improved arc interruption conditions and ser 
vice life. 

6 Claims, 7 Drawing Figures 
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1. 

ARC INTERRUPTING COMPOST ON AND 
APPARATUS 

This application is a continuation-in-part of my prior 
copending application Ser. No. 59,554, filed July 30, 
1970, now abandoned which discloses certain subject 
matter which was previously disclosed in my prior co 
pending application Ser. No. 536,119, filed Mar. 21, 
1966, for Arc-Interrupting Materials and Apparatus, 
now U.S. Pat. No. 3,582,586. 

BACKGROUND OF THE INVENTION 
This invention relates to arc-interrupting composi 

tions especially adapted for use at the arc-exposure 
walls and surfaces, i.e., those exposed to arcing, in elec 
tric circuit-interrupting apparatus, to improve the cir 
cuit interrupting characteristics of such apparatus. 
U.S. Pat. No. 2,768,264 to myself and Robert E. 

Wilkinson discloses the use of hydrated alumina in 
molded electrical insulating elements to provide both 
good physical strength and good electrical properties, 
especially to provide advantageous arc suppressing and 
arc quenching characteristics and to reduce the ten 
dency of organic substances to carbonize on the sur 
face of the material and form a conductive path, that 
is, to prevent so-called "carbon tracking'. U.S. Pat. 
No. 3,242,257 to the same patentees discloses the use 
of certain addition compounds providing electronega 
tive elements in the composition to improve the ioniza 
tion conditions produced by such hydrated alumina 
compositions. The use of hydrated alumina in electrical 
apparatus as disclosed in these prior patents has be 
come wide spread and has been responsible for great 
improvements in electrical apparatus, for example, in 
reducing the size and increasing the capacity of switch 
ing apparatus and various other circuit interrupting de 
vices. The role and action of hydrated alumina to give 
its improved results has been investigated by several in 
vestigators and has been attributed both to its release 
of water of hydration for effective arc quenching and 
to its catalyzing the oxidation of carbonaceous material 
and thereby preventing carbon deposits on arc 
exposure surfaces. 
The arc-quenching abilities of hydrated alumina 

compositions and other materials has not, however, sat 
isfied the demand for even better arc controlling 
means, arising both from the use of electrical circuits 
at higher voltage and amperages, and from economic 
requirements for greater performance and safety at less 
cost. This is an empirical art, dealing with the violent 
and variable conditions of electrical arcing. Hydrated 
alumina compositions seemed to have reached the limit 
of their performance capabilities. 
My prior co-pending application, now U.S. Pat. No. 

3,582,586, proposed arc interrupting compositions of 
a different character, and sought to provide effective 
arc interruption under performance conditions, such as 
at high voltage and amperage, where hydrated alumina 
compositions were not adequately effective. Such ap 
plication proposed compositions consisting of (1) the 
chemical compound melamine, which is effective as an 
arc interrupting material for very high power arcs but 
is not highly effective at lower power conditions, and 
particularly not at low currents, and (2) a thermoplas 
tic binder which is substantially more volatile and more 
unstable than the melamine and which in the presence 
of an arc would rapidly volatilze or decompose to form 
a large volume of gas and to propel the melamine with 
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2 
explosive force into the core of the arc to render the 
melamine more effective under a wide range of condi 
tions. 
The present application is based on the discovery 

that whereas the hydrated alumina-based compositions 
and the melamine-based compositions were each lim 
ited in their arc-interrupting characteristics, particu 
larly in some ranges of voltage and amperage condi 
tions, the combination of both melamine and hydrated 
alumina as essential components with a binder in a sin 
gle composition gives remarkably improved results 
over those obtainable with compositions based on ei 
ther hydrated alumina or melamine alone. 
The reason and explanation for this improvement is 

not clear, and runs counter to what might be expected. 
Thus the hydrated alumina has been considered to be 
effective because of the cooling effect of its release of 
water of hydration, whereas the melamine composition 
of my prior co-pending application could be considered 
effective because of the effect of the binder in produc 
ing more effective heating of the melamine. It is 
thought that the improvement involves a change in the 
ionization conditions in the arc as a result of interaction 
of the melamine and the hydrated alumina. 

In addition to the melamine, hydrated alumina, and 
binder, the composition may contain other conven 
tional fillers and the like, and may contain reinforcing 
fibers such as glass fiber, asbestos, and the like. The 
composition may also contain addition agents in accor 
dance with the teachings of U.S. Pat. No. 3,242,257 is 
sued to me jointly with Robert E. Wilkinson and co 
pending with my said application Ser. No. 536,119. 
One of the essential components of the composition 

is melamine, which is a chemical compunnd having the 
empirical formula CNH and which occurs as a white 
crystaline powder having a melting point of approxi 
mately 350° C., but which sublimes at melting tempera 
ture and below. Its molecule is relatively large and sta 
ble, and I believe these properties contribute to its arc 
interrupting characteristics. It has been proposed in the 
prior art as an arc-interrupting compound, as in 
Amundson et al. U.S. Pat. No. 2,526,448. Melamine 
itself, however, has a number of deficiencies, notably 
its lack of effect at lower power conditions and its ex 
treme structural weakness which prevents it from being 
molded or pressed in a satisfactory structural shape. 
The second essential component of the composition 

is hydrated alumina, which is considered to have the 
formula Al2O3.3H2O. This is also obtainable as a 
finely divided dry material which can be mixed in 
dry state with the melamine. 
The binder used in the composition is preferably a 

thermoplastic resin. Polyethylene resin is especially sat 
isfactory and desirable, since it is obtainable in a finely 
divided dry state which can be thoroughly and uni 
formly mixed with the other dry components to form a 
dry mixture which can be charged directly as such to 
molding apparatus. Other thermoplastic resins which 
may be used as binders include the polypropylene, 
polytetrafluoroethylene, acrylic and acetyl resins men 
tioned in my copending application. Other thermoplas 
tic binders which I consider suitable include vinyl poly 
mers, styrene polymers, cellulose polymers, polyam 
ides, and polyimides. 
Thermoplastic binders are desirable in that they vola 

tilize or decompose violently in the presence of an elec 
tric arc over a wide range of arcing conditions, espe 
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cially under low power conditions below those at which 
melamine itself is effective. The effect of the combina 
tion of such binders in a composition with melamine 
may be visualized as one in which the more responsive 
binder drives the melamine violently into the very core 
of the arc where melamine becomes effective, and one 
in which the combination of components produces 
large volumes of gas both for its expulsion effects and 
for its arc extinguishing effects under all of a wide 
range of conditions. 

In addition, thermoplastic binders are advantageous 
in the composition with melamine and hydrated alu 
mina to provide convenient molding properties, and to 
give with such other components a structure of ade 
quate physical strength, physical and chemical stability, 
electrical insulating properties, etc. The choice and 
proportion of such binders may be varied to suit the ap 
plication for which the composition is intended. Prefer 
ably, the binder may be selected for its own arc 
interrupting properties. However, both the melamine 
and the hydrated alumina in the composition provide 
effective arc quenching properties, and the hydrated 
alumina provides non-carbonizing properties, so that 
the binder itself need not necessarily have good arc 
quenching properties or non-carbonizing characteris 
tics. 
Whereas the thermoplastic binders are preferable for 

the reasons indicated, especially for their interaction 
with the melamine to enhance the arc quenching ef 
fects of the melamine, the hydrated alumina in the 
presence of the arc also appears to interact with the 
melamine to make it more effective, so that for at least 
some applications, various other organic binders may 
be used and may be found desirable. Such other or 
ganic binders which may be used comprise various 
known thermosetting resins, including amino resins 
such as melamine-formaldehyde resin and urea 
formaldehyde resin, epoxy resins, polyester resins, and 
phenolic resins. They may also include rubber-like 
compounds, such as butyl and other synthetic elasto 

c. 

The proportions of the essential compounds of the 
composition may vary, depending on the application 
and the arcing conditions to be controlled. The binder 
is preferably present in an amount from 10 to 50 per 
cent of the total composition. All proportions are by 
weight. 
On the basis of present information, I prefer to use 

melamine and hydrated alumina in a combined amount 
at least equal to the amount of binder, and not more 
than 90 percent and desirably not more than 80 per 
cent of the combined total of said components and the 
binder, and at least about 25 percent of the total com 
position. I have found that in combination with mela 
mine and binder, even very small amounts, for exam 
ple, 1 or 2 percent of hydrated alumina is effective to 
produce improved arc interrupting results. In each 100 
parts by weight of the essential components melamine, 
hydrated alumina and binder, the binder should consti 
tute from 10 parts to 50 parts, melamine desirably con 
stitutes from 10 parts up to about 80 parts, and hy 
drated alumina is effective and desirably present in a 
range of from about one (1) part up to about 70 parts. 
When fillers and like other components are used in 

the composition, they may be used in amounts up to say 
50 percent of the total composition. 
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To improve operation at extremely high voltages and 
amperages, the composition may desirably contain a 
proportion of finely divided inorganic fillers such as sil 
ica, SiO, or aluminum fluoride, ALFs. It is thought 
that these act to physically absorb heat when projected 
into the arc, and also, by their vaporization, to remove 
considerable energy from the arc. Under repeated op 
eration, however, these tend to build up fused or sin 
tered residues, and hence should be avoided in devices 
where the parts are required to slide on one another or 
on other parts. 
The compositions are used at surfaces which are ex 

posed to arcing in circuit interrupting apparatus. They 
may be used to mold electrical insulating elements 
which forms parts of the apparatus, and the moldings 
may carry inserts forming contacts or mechanical parts 
of the apparatus. Also, the composition may be formed 
as inserts in structural parts made of other material, so 
that they serve only for arc interrupting purposes and 
hence are placed as arc chutes or wall liners where they 
confine and are directly exposed to the arcs which oc 
cur. Such inserts may be molded or fabricated as sepa 
rate parts, or may be formed of composition molded in 
place on or in a previously formed part. Also, the com 
positions may be applied as surface coatings, as by for 
mulating the composition with a binder in liquid state 
and applying such composition as a paint-like coating. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings illustrate the invention. 
In such drawings: 
FIG. 1 is a longitudinal sectional view of an expulsion 

type fuse containing a liner made of a composition in 
accordance with my invention; 
FIG. 2 is an isometric view of a bayonet-type circuit 

interrupter having a liner made of a composition em 
bodying my invention; 
FIG. 3 is a diagrammatic view of a testing device for 

evaluating arc interrupting compositions of the type 
here involved; 
FIG. 4 is a diagrammatic vertical section of a circuit 

interrupting switch which may be considered to repre 
sent either one "pole' of a switch such as that shown 
in FIG. 1 of prior U.S. Pat. No. 2,768,264 or to repre 
sent a testing device for evaluating compositions in ac 
cordance with the invention; 
FIG. 5 is a section on the line 5-5 of FIG. 4; 
FIG. 6 is a graph of the results of tests conducted on 

a device as shown in FIGS. 4 and 5; and 
FIG. 7 is a diagrammatic view of test apparatus used 

in Example III. 
DETALED DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

The expulsion-type fuse shown in FIG. 1 is adapted 
for use in a conventional manner in a conventional fuse 
carrier. It comprises an outer rigid tube 10 which may 
be of conventional vulcanized horne fiber, or a glass 
reinforced molded tube, or other known type of expull 
sion-type fuse tube. At its upper end it carries a termi 
nal collar 12 secured to the tube 10 by a pair of pins 14 
and having an externally threaded upper end 16 for the 
reception of a cap 18. Adjacent its lower end it carries 
a terminal clamp 20. The fuse comprises an upper 
headed fuse terminal 22 adapted to be removably 
clamped between the collar terminal 14 and the cap 18, 
and connected to the upper end of a strain wire 24 and 
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a fuse wire 26. The lower ends of the strain wire and 
fuse wire are connected to a lower terminal 28 which 
is connected by a flexible conductor 30 to the clamp 
terminal 20 at the lower end of the tube. The fuse is 
surrounded by a liner 32 which at its upper end is se 
cured and sealed to the body of the upper fuse terminal 
22 and which extends as a liner inside the fuse tube 10 
for the entire length of the fuse wire 26 and for a dis 
tance beyond the lower fuse terminal 28. The liner is 
composed of an arc-interrupting composition in accor 
dance with the present invention. 

In operation, when the fuse blows, an arc is formed 
between the upper fuse terminal 22 and the lower fuse 
terminal 28, and such arc is closely confined and sur 
rounded by the walls of the arc extinguishing liner 32. 
The arc vaporizes the metal of the fuse wire 26 and 
strain wire 24 and causes the surface of the liner 32 to 
vaporize or break down with a rapid evolution of gases 
which expel the terminal 28 and the now free end of the 
flexible conductor 30 out of the fuse tube. This length 
ens the arc path, and the gases act to extinguish the 
lengthened arc. To renew the fuse, the cap 18 is re 
moved, the fuse terminal 22 and liner 32 are withdrawn 
from the supporting outer tube 10, and a new fuse as 
sembly and liner 32 are inserted and locked in place by 
the cap. The conductor 30 of the spent fuse is dis 
carded and that of the new fuse assembly is connected 
to the clamp 20. Since the liner 32 is physically sup 
ported by the rigid tube 10 it need not be of high 
strength material and its composition can contain rela 
tively large amounts of melamine and hydrated alu 
mina. 
The circuit interrupter illustrated in FIG. 2 is for in 

terrupting heavy power circuits. It comprises an outer 
cylindrical shell 40 of a molded composition selected 
for its physical strength, lined with a molded tubular 
liner 42 of a composition selected for its arc 
interrupting characteristics. At spaced points along its 
length, the tubular assembly carries a pair of contact 
units each consisting of a fixed hollow stud 44 in which 
a contact 46 is spring pressed inward. For closing a cir 
cuit between the contacts, the shell assembly 40-52 
contains a slidable rod 48 which has a relatively close 
fitting relation in the liner 42. The rod comprises a 
shorting spool 50 having lands 52 spaced to engage 
with the spring-pressed contacts 46 and having its cen 
ter portion surrounded by an insulating sleeve 54 and 
its ends fixed in end pieces 56. The sleeve and end 
pieces, like the liner 42 are of a composition having 
arc-interrupting characteristics in accordance with the 
present invention. 
When the rod assembly 48 is moved to bring the 

lands 52 into registry with the contact members 46, a 
large-capacity electrical circuit is closed between the 
two contacts 46. To open that circuit, the rod assembly 
is drawn axially to carry the lands 52 out of registry 
with the contacts 46. When this is done, the arcs which 
form between the separating lands and contacts are 
drawn between the close fitting surfaces of the liner 42 
and the insulting parts 54 and 56 of the rod, so that the 
physical confinement of the arcs, and the arc 
interrupting characteristics of the material in those sur 
faces cooperate to interrupt the arc, 

In the test apparatus shown in FIG. 7, the test speci 
men is molded as a tube 160. This is mounted to en 
close a fixed electrode 162, and a movable electrode 
164 is cyclically moved into arc-striking proximity with 
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6 
the fixed electrode 162 and withdrawn therefrom to 
lengthen the arc between the electrodes. The movable 
electrode is actuated by a motor-driven constant-rise 
cam 166 which withdraws the movable electrode 64 
at a constant rate through a stroke of fixed length and 
then releases the electrode for return by a spring 168. 
The arc circuit is supplied with power from a 10 volt, 
60 cycle A.C. circuit 170 and the voltage is raised by 
a transformer 172 to 15,000 volts. The electrode cir 
cuit is coupled through a transformer 176 to an oscillo 
graph 174 of a type which draws a trace of the alternat 
ing instantaneous current waveform on a paper tape 
which is advanced as the electrodes are drawn apart. In 
the recorded waveform, the amplitude of the oscilla 
tions represents the current flowing in the arc, and the 
duration of the oscillations represents the duration of 
the arc, and shows when the current is interrupted and 
the arc is extinguished. 

EXAMPLE I 

The test apparatus shown in FIGS. 4 and 5 was used 
to run tests giving the results shown in FIG. 6. The test 
apparatus comprises a pair of contacts 60 and 62 
mounted in a box like housing 64 and arranged to be 
closed by a pair of bridging contacts 66 mounted on a 
cross bar 68 operatively connected to a plunger 70 by 
which the contacts 66 can be raised and lowered into 
and out of engagement with the contacts 60 and 62, to 
close a circuit between them. In a test setup, the con 
tacts 60 and 62 are connected across a 600 volt circuit, 
and an oscillograph 65 is connected across the contacts 
60-62 through a transformer 67. The oscillograph 
shows essentially no voltage when the contacts are 
closed, then as the contacts open the voltage drop 
across the arc increases until the arc extinguishes and 
the full voltage is registered across the contacts. The 
time the arc continues constitutes a measure of the effi 
ciency of the arc extinguishing characteristics of the 
apparatus, and the duration of the arc is counted in 
half-cycles of 60-cycle current. 
The housing 64 is a molded body of a conventional 

high-strength molding composition, of polyethylene 
resin, glass fiber, and hydrated alumina. Its end wall 
portions 72 are formed with cavities 74 which are filled 
with inserts 75 of different test materials. The bottom 
of the housing is closed by a bottom wall 76. In the op 
eration of such a switch, magnetic field effects cause 
the arc formed between the contacts to be deflected 
outward from between the contacts and hence against 
the inserts 75 of test material. 

In test operation, the contacts 66 are closed against 
the contacts 60 and 62 and then opened, once every 10 
seconds, and the time required to interrupt the circuit . 
on opening of such contacts is counted in half cycles of 
60-cycle current. Such test sequence is repeated 50 
times for each test, and the count of half-cyces for the 
55 sequences is averaged to give a single test result 
value. For each composition tested, a 50 sequence test 
was made at different current values, in progressively 
increasing steps, so that each composition was sub 
jected to a series of such 50 test-cycle tests at progres 
sively increasing current values, 
The test results for four compositions are shown in 

F.G. 6. The four compositions, identified as composi 
tions A, B, C, and D, contained the components and 
the proportions shown in the following table. 



TABLE 

Composition A B. C D 

Melamine.................................. 3 3 
Binder: 

Polyethylene....................... 3. 3 
Melamine resin..... 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Hydrated: Alumina..... 85 . . . . . . . . . . . . . . . 3 4 
Silica Filler............................... 3 : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

In each case, the components of the composition 
were mixed thoroughly together and then hot molded. 
in the cavities 74 of previously prepared housings 64. 
Composition A, of hydrated alumina and melamine 

formaldehyde resin, is representative of the hydrated 
alumina compositions of U.S. Pat. No. 2,768,264. (The 
melamine-formaldehyde resin used as the binder in this 
composition is not the same as melamine, the com 
pound in compositions B-D, but is a thermosetting resin 
binder which has a strong tendency to carbonize and 
does not have the arc interrupting characteristics of 
melamine perse.) Composition A was tested in a series 
of 50 test-cycle tests at progressively increasing current 
values from 100 amperes to 410 amperes. The switch 
60-62-66 was opened 50 times at 10-second intervals, 
the time required for arc interruption on each switch 
opening was counted in half-cycles, and the 50 counts 
were averaged. The resulting average interruption 
times for the successive tests are shown by Curve A on 
the graph of FIG. 6. The average interruption time was 
less than 1.1 half-cycles on each of the tests at 100, 
160,210, 265, and 320 amperes, but on subsequent 
tests at 365 amperes and 410 amperes the arc interrup 
tion time increased abruptly and Curve A therefore 
rises steeply after the 320 ampere position. The loca 
tion of this abrupt increase is significant for comparison 
with test of other materials. 
Composition B comprised three parts each of mela 

mine, polyethylne resin binder, and silica filler. This 
composition was discloSed as one of the examples in 
our prior co-pending application, and is reresentative 
of a number of test compositions consisting essentially 
of melamine and a thermoplastic binder. Again, with 
composition B, a series of tests were made on apparatus 
as shown in FIGS. 4 and 5, at progressively increasing 
amperages from 100 amperes to 410 amperes. At each 
ampere value, the switch contacts were opened once 
every 10 seconds for 50 times, and the time required 
for circuit interruption on each such opening observed 
and counted in half-cycles. The average interruption 
time at each amperage is plotted on the graph and 
shown by Curve B of FIG. 6. With composition B, the 
interruption time progressively increased at a moderate 
rate on the successive tests at from 100 amperes to 265 
amperes and then increased rapidly at the subsequent 
tests at 320, 365, and 410 amperes, so that the Curve 
B rose sharply for these ampere values. 
Compositions C and C embody the present invention. 

Composition C contained three parts each of mela 
mine, polyethylene resin binder, and hydrated alumina, 
and composition D contained one part melamine, one 
part polyethylene resin binder, and four parts hydrated 
alumina. These were tested in the same manner as 
Compositions A and B. With both of these composi 
tions, the average arc interruption time on 50 switch 
openings on each test was only about 1.1 half cycle or 
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8 
less throughout the eight successive tests from 100 am 
peres up to an amperage level of 460 amperes, and the 
arc-interruption time did not sharply increase until 
after the 460 ampere test. 
Thus on these four tests, compositions A and B 

showed a sharp rise in the arc-interruption time in suc 
cessive tests after 320 amperes, whereas compositions 
C and D in accordance with the present invention gave 
arc-interruption times averaging only about 1.1 half cy 
cles or less over a much larger number of successive 
tests and at much higher amperage levels. 

EXAMPLE II 

Tests of different compositions were made using ap 
paratus as shown in FIG. 3. Such apparatus consists of 
a switch blade 80 mounted to be swung about a fixed 
pivot 82 into and out of engagement with a pair of con 
tact jaws 84. The blade was operated by an arm 83 
which swung the switch blade 80 with a snap action be 
tween open and closed positions. A pair of arc quench 
ing plates 86 were mounted closely beside the path of 
the blade 80. Such walls 86 were provided with notches 
88 at the bottom to clear the switch jaws 84, and the 
walls extended beyond such jaws sufficiently to confine 
the arc which formed betwen the blade and jaws as the 
switch was opened. 

In test operations, the blade 80 was opened from the 
jaws 84 in a series of openings with the walls 86 com 
posed of different test compositions, and observations 
were made of the efficiency of the wall compositions in 
extinguishing the arc formed between the blade and the 
jaws. 
A test was made with walls of a composition E, com 

posed of two parts melamine and one part polyethylene 
resin binder. Such components were mixed in dry pow 
der state, and then hot-molded in the form of flat 
sheets. The walls 86 were cut from such sheets. For this 
test, the switch parts were connected to interrupt a cir 
cuit at 15 KV and 200 amperes. Although composition 
E in the walls 86 was effective at first to extinguish the 
arc, after three or four switch-openings, such walls 86 
of composition E became so softened and deformed by 
the heat of the arc that they physically interfered with 
the opening of the switch blade 80 and prevented con 
tinuation of the test. 
Another test was made with the same apparatus using 

walls of a composition F consisting of two parts mela 
mine and one part polyethylene resin binder (the same 
as composition E) and one part hydrated alumina. 
Again, the components were mixed dry and hot molded 
to form sheets from which the walls were fabricated. 
With walls 86 of such composition F, the arc was extin 
guished effectively during continuous repetitions of 
switch openings for more than 300 openings with no 
noticable softening or deformation of the walls. Tests 
were then made with the same walls at higher amper 
age, namely, at 300 amperes and 15 KV, and the walls 
of the Composition F were agan effective to extinguish 
the arc formed between the blade 80 and the jaws 84 
on a continuous succession of switch openings, without 
wall softening or deformation. Tests were then made at 
22 KV and 200 amperes, and the walls of Composition 
F were again effective. Tests were then made at 15 KV 
and 400 amperes, and the walls of composition F were 
again effective to extinguish the arc in a continuous 
succession of switch openings. Thus, where composi 
tion E failed by softening and physical deformation 
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within a few test openings, composition F in accor 
dance with the present invention gave effective arc in 
terruption and maintained its physical integrity 
throughout a number of tests with continuously re 
peated openings, at the same and higher power condi 
tions, and for a total of several hundred switch open 
Ings. 

Instead of molding the arc-interrupting compositions 
in or as the arc confining walls of electrical apparatus 
as in FIGS. 1-5, such compositions may also be applied 
as coatings to selected surfaces of walls formed of other 
material. This is especially suitable for certain classes 
of overload circuit breakers, for example, in which ef 
fective arc interruption performance is required but 
which need to have a service life of only a few operat 
ing cycles. 
A paint-like coating suitable for application to the 

inner walls of the housing of a circuit breaker of this 
class may be formulated by first mixing melamine and 
hydrated alumina in finely powder state, and then sus 
pending the mixed powders in a liquid vehicle to form 
a paint-like coating material. The liquid vehicle may be 
a mixture of a binder resin and a solvent, to form a 
coating material from which the solvent will evaporate 
to leave a solid coating. Alternatively, the liquid vehicle 
may be a mixture of reactive components, such as are 
known in the formulation of epoxy paints, which will 
react after application to form a solid coating. By using 
melamine and hydrated alumina as the solids content 
with such liquid vehicles, a paint like material is formed 
which, on application to an arc exposure surface, forms 
a solid coating thereon having a composition in accor 
dance with the present invention. 

EXAMPLE III 

The test apparatus shown in FIG.7 was used to deter 
mine the range of proportions of the essential compo 
nents of arc interrupting compositions. Specimen tubes 
160 were molded of different compositions including a 
binder, different proportions of melamine and hydrated 
alumina, as shown in the following Table II. With each 
specimen, a series of circuit interruptions were made, 
and the arc length and current in each case was re 
corded in a trace on the tape. The resulting tape re 
cords were examined to make sure that uniform arc 
interrupting results were obtained on each composi 
tion, and the tape records were then evaluated to ob 
tain comparative numerical values, as follows: 
“Arc Length Index' is a measure of the length of the 
arc as a percentage of the total stroke length, and indi 
cates the duration of the arc and its energy. 
“Ampere Index' is a measure of the amplitude of the 
current waveform just before the arc is extinguished 
and represents the current then flowing in the arc in 
comparison with the full amperage (30 ma) of the cir 
cuit. A lower Ampere index indicates attenuation of 
the current waveform, and shows greater deionization 
and reduced conductivity in the arc path, and greater 
quenching produced by the composition being tested. 
“Energy Product" is the mathematical product of the 
Arc Length Index and the Ampere Index, and is a com 
parative representation of the energy expended in the 
3.C. 

These values are not given as accurate quantitative 
measurements, but are considered to be representative 
for purposes of comparison. 
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10 
In the following Table II, the first three columns rep 

resent the percentage proportions of melamine, hy 
drated alumina and binder in the composition tested. 
The same binder was used in all compositions. The 
compositions are arranged in the decreasing order of 
the proportions of melamine to hydrated alumina. The 
last three columns show the results obtained, in terms 
of the three values explained above. 
For correlation with previous test results, Table II 

also includes compositions of Examples I and II. Thus, 
I-A, I-C, and I-D respectively represent compositions 
A, C and D of Example I above, and II-E and Il-F repre 
sent compositions E and F of Example II. (Composition 
A of Example I used a different binder than that tested 
in this Example III, but had the same proportions.) 

TABLE II 
Arc 

Mela- Iydrated length AImpere Ellergy 
Inline alumina Binder index index product. 

90 0. 1() S6. 27 23 
80 t) 20 8.2 28 25 

II-E.----. 663% () 33% 8, 1 30 26 
7.5 2.5 20 80 15 12 
5 5 20 6.9 15 12 

2.5 7.5 20 67.7 10 
70 0 20 70, ( 
61 30 80 5 12 

52.5 7.5 40 80 12 10 
I-F-------- 50 25 25 - - - - - - - - - - I-F 

50 30 20 815 25 20 
48.8 26.2 30 3. 8 15 11 
37.5 22.5 40 73.8 15 11 
45 45 10 . 80 2 22 

I-C. ------- 33% 33.3 33% ---------- I-C 
30 30 40 7.2.2 15 11 
25 25 50 3.8 () ... 4 
30 50 20 SO, () 25 

26.2 33. 30 80. 20 17 
22, 37, 40 8.5 20 16 

I-1)-------- 16% 66% 16% ---------- I-...} 
1) O 20 8.5 2. 22 

I-A". ----- () 85 15 No interruption -. - 
() 662% 33, 8 No interruption -- 

* Composition I-A (Rosite 250) contained a different binder, but had 
the same proportions. 

Table II shows that dramatic improvements are ob 
tained by adding hydrated alumina to a melamine com 
position and by adding melamine to a hydrated alumina 
composition. 

a. At the top of the table, the first three compositions 
contain melamine and binder but no hydrated alumina. 
While they were effective to extinguish the arc, they 
gave high Arc Length Indexes of from 86.1 to 89.2 per 
cent of the total stroke length, and gave high Ampere 
Indexes. The Energy Product in each case is corre 
spondingly high. The next four compositions represent 
the addition of small proportions of hydrated alumina 
to melamine compositions, and produce a dramatic and 
surprising improvement. They greatly reduce the arc 
length, the current, and the energy product. 

b. At the bottom of the table, the bottom two compo 
sitions contain hydrated alumina and binder but no 
melamine. These alumina-alone compositions each 
failed to interrupt the arc under the test conditions. A 
dramatic improvement was obtained by using small 
percentages of melamine in combination with the hy 
drated alumina. The three-component compositions, 
instead of failing, were operative to interrupt the arc. 
They gave shorter arcs than the three melamine-alone 
compositions at the top of the table, gave substantially 
reduced Ampere Indexes, and gave reduced Energy 
Products. 

c. Throughout Table II, all compositions containing 
both melamine and hydrated alumina showed im 
proved results over compositions containing either 
melamine alone or hydrated alumina alone. 
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The test results show that improved results are ob 
tained by the combination of both melamine and hy 
drated alumina in a binder, and that the improved re 
Sults are obtained over a wide range of proportions. 
They show that for each 100 parts of the three essential 
components, the binder is effective if present in the 
proportion of from 10 to 50 parts. They show that mel 
amine is effective if present in an amount of at least 10 
parts and up to very high proportions limited only by 
the necessity for a small proportion of hydrated alu 
mina. They show that hydrated alumina is effective if 
present in amounts up to 70 parts out of the 100 total, 
and that it is especially effective in very small amounts, 
down to 1 part per 100 or less. Good results were ob 
tained with only 2.5 parts and the best test results were 
obtained with hydrated alumina present in amounts of 
5 to 10 parts. 
The test results of this Example III correlate with the 

test results previously reported. Thus the 85 percent 
hydrated alumina, 15 percent binder composition 
failed here, and the corresponding composition A of 
Example I have poor results on lower voltage tests, and 
the melamine composition II-E permitted long high en 
ergy arcing here and the same composition was de 
stroyed by heat in the tests of Example II. Also, Com 
positions I-D and I-C of the present example are in the 
range where better results were obtained in this Exam 
ple III, and those compositions also gave better results 
in the tests of Example I and FIG. 6. Also, Composition 
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II-F is in the range where better results were obtained 
than with composition Il-E, just as was the case in Ex 
ample II. 

I claim: 
1. A new arc interrupting composition consisting es 

sentially of melamine, hydrated alumina, and a binder, 
each 100 parts by weight of said components contain 
ing binder in an amount from 10 parts to 50 parts, mel 
amine in an amount of at least 10 parts, and hydrated 
alumina in an amount in the range of from about 1 part 
up to about 70 parts. 

2. An arc interrupting composition as in claim 1 
wherein the binder is a thermoplastic resin. 

3. An arc interrupting composition as in claim 1 
wherein the binder is a polyethylene resin. 

4. An arc interrupting component for an electrical 
circuit interrupter, comrising a molded body defining 
an arc exposure surface and composed at such surface 
of an arc-interrupting composition as defined in claim 
1. 

5. An electrical circuit interrupting device, compris 
ing an insulating body defining a surface across which 
an electric arc can occur, and composed at such sur 
face of an arc-interrupting composition as defined in 
claim 1. 

6. An arc interrupting device as in claim 5 in which 
said arc-interrupting composition is present as a sur 
face layer on an insulating body of other composition. 
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Inventor(s) Paul W. Jones 
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and that said Letters Patent are hereby corrected as shown below: 

Col. 2, line 34, change "compunned" to --compound--. 
Col. 5, line 42, change '40-52' to -- 40-42--. 
Col. 5, line 60, change "insulting" to --insulating--. 
Col. 6, line 57, change "half-cyces" to --half-cycles--. 

Col. 7, 1ine 4l, change 'discloSed' to --disclosed--. 
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Col. 6, line 58, change "55" to --50--. 
7. 
7, line 42, change "reresentative" to --representative--. 
7 Col. 7, 1ine 59, change "C and C" to --C and D--. 

Col. 10, in Table II, column entitled Melamine, change the 
12th number down from the top from '48.8" to -- 43.8--. 

Co1.12, 1ine 17, change 'comrising" to -- comprising--. 

Signed and Sealed this 19th day of March 1974. 
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EDWARD. M. FLETCHER, JR. C. MARSHALL DANN 
Attesting Officer , Commissioner of Patents 
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