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My invention relates generally to electric cir-
cuit interrupting devices, and more  particu-
larly to novel means and methods of extinguish-
ing the arc formed upon an interrupting operation
of such devices.'

In circuit interrupters of the type wherein the
arc established upon a circuit interrupting opera-
tion is extinguished by a blast of unionized gas
generated by the action of the arc on a gas evolv-
ing mmterial, various types of gas evolving ma-
terial have been proposed with varying degrees
of success. It is desirable that such materials
possess & plurality of widely varying qualities, all
of which seldom occur in any given material.

Interrupters of the above mentioned type are
commonly known as the “self-generated gas
blast” type, and the evolution of arc extinguish-
ing gas from the gas evolving material may be
due either to the direct action of an arc on the
material, or to the effect of the heat developed
by the arc on the material. Such, materials
therefore must he located in proximity to the
arcing zone of an interrupter, and in addition
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to the requirement that they be capable of evolv-

ing relatively large quantities of unionized gas
to effect extinguishment of the arc, they should
have a high resistivity and dielectric strength
both before and after gas evolution to prevent
flashovers following a circuit interrupting opera-
tion.

Furthermore, when an electric arc is confined
between walls of a gas evolving material, rela-
tively high gas pressures may be developed be-
tween such walls, and it is therefore desirable
that such gas evolving material be relatively

- tough and of good mechanical strength to resist
-such gas pressures without requiring any rein-
forcement. In a fuse type of circuit interrupter,
the arc formed upon blowing of the fuse is gener-
ally confined in a fuse tube having inner walls

. of gas evolving material. It is desirable that such
fuse tubes be of a material which does not require
additional reinforcenient, and therefore if con-
structed of a gas evolving material, such mate-
rial must be also strong enough to serve as a sup-
port for the fuse, inasmuch as the mounting
fixtures for the fuse and fuse link are commonly
mounted directly on and adjacent the ends of
the fuse tube.

Some types of circuit interrupters, such as
fuses, are commonly mounted out-of-doors either
exposed to, or accessible by the atmospheric
elements. Consequently another important prop-
erty for gas evolving materials is that they be
substantially impervious to moisture, so as not

" to impair the dielectric characteristics thereof,

particularly when exposed to aMOspheric mois-
ture conditions,

Accordingly, one object of my invention is to
provide a material which is capable of evolving
relatively large quantities of arc extinguishing
gases when in proximity to an electric arc, and
which  further has all of the above mentioned
desirable qualities.

Of the known gas evolving materia.ls having
the properties set forth above, horn fiber and
certain forms of boric acid have thus far proven
the more practical. Both of these substances
have suitable insulating and dielectric proper-
ties, however, boric acid has been found to be
much superior to fiber with respect to gas evolu-
tion and hence in arc extinguishing ability,
whereas fiber has a much greater mechanical
strength, but is somewhat hygroscopic. One
reason for the greater arc extinguishing ability
of boric acid is that the gas evolved by fiber is -
largely hydrogen and carbon monoxide which is -
inflammable, whereas boric acid evolves water
vapor or steam which, of course, is non-inflam-
mable and capable of exerting a cooling action
on the arc to further enhance its arc extinguish-
ing ability. .

According to my invention I have found that a
cellulose derivative such as ethyl cellulose has all
of the desired properties of a gas evolving mate-
rial enumerated above, and furthermore combines
a relatively high mechanical strength compar-
able to that of fiber, with a gas evolving ability
much better than fiber and comparable to that of
boric acid, especially for low current arcs. Ethyl
cellulose ~ furthermore is substantially non-
hygroscopic.

Such a material which has relatively high gas-
evolving properties at low currents, is especially
adapted for use in interrupters of the type where-
in separate passages are provided for interrupting
large and small current arcs. This type of inter-
rupter generally includes a small passage or bore
for interrupting small currents, and a large bore
for interrupting large currents. In nearly all

-arc extinguishing structures of the self-generated

gas blast type, the quantity of gas generated is
dependent upon the current value of the arc
formed, and hence to extinguish low current arcs
it has been found desirable to provide a separate
small arc passage to bring the arc into closer
proximity to the gas evolving material.
Accordingly it is another object of my inven-
tion to provide, in an interrupter of the type hav-
ing different passages for interrupting arcs of
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different current magnitudes, different gas evolv-
ing materials in the passages, respectively, with
each of the particular gas evolving materials be-
ing especlally adapted for extinguishing arcs of
the current magnitude for which its associated
arc passage is designed.

In high voltage fuses, it has in the past been
common practice to provide a small tube of
filber about the fuse link to aid in extinguishing
small current arcs, with high current arcs oper-
ating to burst the small tube and be extinguished
within the fuse tube proper. Such a structure is
disclosed in the patent to J. Sandin, No. 1,944,762,
and issued to the assignee of this invention.

Another object of my invention is to provide
a fuse of the type described, having an inner tube
of a gas evolving material particularly suited for
the extinction of small current arcs.

Another object of my invention is to provide a
high voltage fuse of the above type, wherein the
inner tube is of a gas evolving material particu-
larly adapted for extinguishing small current arcs,
and the outer tube i3 of a material particularly
‘adapted for the extlnguishing of large current
arcs.

Another object of my invention is to provide -

in an interrupter of the type wherein an arc is
drawn out in an elongated arc passage, with ma-
terial ‘along the passage capable of evolving an
arc extinguishing gas when in proximity to an
electric arc, with at least the material adjacent
the point of initiation of the arc being more effec-
tive in extingtishing small current arcs, and at
least the material remote from said point being
more effective in extinguishing large current arcs.

These and other objects of my invention will
become more apparent upon consideration of the
following detatled description of preferred em-
bodiments thereof, taken in connection with the
attached drawing, in which: :

Figure 1 is 3 longitudinal sectional view through
one type of fuse constructed in accordance with
my invention;

Fig. 2 is a longitudinal sectional view through

a fuse embodying another form of my invention;
Fig. 3 1s'a longitudinal sectional view through

& refill unit for another type of fuse with my in-

vention embodied therein;

Fig. 4 is a transverse cross-sectional view taken
substantially on the line IV—IV of Fig. 3;

Fig. 5 is a longitudinal sectional view through
a -circuit interrupter embodying my invention;
and.

Fig. 615 a diagrammatic view showing charac-
teristic interruption curves for dm'erent types of
gas evolving materials,

Referring to Fig. 1 of the drawing, I have illus-

trated my invention as being embodied in a fuse .

substantially the same as that shown in the co-
pending application of James M. Wallace, Serial
No. 294,073, filed September 9, 1939, now Patent
No. 2,343,723, issued. March 7, 1944, and assigned
to the assignee of this application. For complete
details of the construction and operation of the
fuse shown in Fig. 1 therefore, reference may be
had to the above mentioned. copending appllca-
tion.

In general, the fuse shown in Pig. 1 comprises
an outer insulating fuse tube holder 2 which may
be made of any desired insulating material which
is capable of evolving an arc extinguishing gas
when in proximity to an electrical arc, particular-
ly effective in extinguishing high current arcs,
and which has sufficient mechanical strength and
resistance to moisture to enable it to perform its
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supporting function, such, for example, as fiber
or the like. The fuse tube 2 is provided with an
upper end terminal ferrule 4 threadedly engaged
with the upper end of the fuse tube 2. A remov-
able fuse link unit is adapted to be removably
secured in the fuse tube 2 by having a terminal
head portion 8 thereof clamped to the outer end
of the terminal ferrule 4, as by the end cap (8
which is threadedly engaged with the ferrule 4.
In general, the fuse link unit within the fuse tube
2 includes fusible and strain means 12, connecting
the fuse link termina] button 8 to the fuse link
terminal 28, which in turn is provided with a flex-
ible conductor or tail {4 suitably secured thereto
88 by soldering or the like. The tail I4 extends
downwardly out of the fuse tube 2 to be connected
to a lower fuse ferrule § secured adjacent the

. lower end of the fuse tube 2, as by the thumb
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screw 16. ' The lower conducting terminal strip
20 is provided adjacent its lower end with an
aperture 22 for receiving a pin against which
the lower end of a cofl compression spring 18 is
adapted to seat. The upper end of the coil com-
pression spring (8 seats against the lower end of
a small insulating tube 24 provided about the
fusible and strain means 12, and which has its
upper end seated on the shoulder 28 on the upper
fuse link unit terminal integral with the terminal
button 8.

The small inner insulating tube 24 according
to my invention comprises 8 material capable of
evolving an arc extinguishing gas when in prox-
imity to an electric arc, and the arc extinguishing
characteristics of which are better than those of
fiber which heretofore has been used for this pur-
pose, especially for interrupting low current arcs.
The main function of the small insulating tube 24
is to confine low current arcs so that they may be
in closer proximity to walls of gas evolving mate-
rial to more efficiently extinguish this arc. Upon

_the interruption of relatively high currents of

the order of short circuit currents, the small in-
ner tube 24 should burst to relieve the pressure
within the tube and permit the gases to expand
in the larger volume of the fuse tube holder 2.
As g preferred material for this small inner tube
24, I have found that a cellulose derivative and
especially ethyl cellulose is particularly suitable
inasmuch as I have found that its arc extinguish-
ing ability is much greater than that of fiber,
especially for low current arcs, and for a certain
low range of currents its arc extinguishing ability
is substantially the same as that of boric acid.
Ethyl cellulose, [Cs(H20)5]:.C2Hs, when in prox-
imity with an electric arc evolves gases, the major
portion of which on low currents, comprises wa-
ter vapor. Hydrogen gas is also evolved and car-
bon is released; however, on low current opera-
tion, the amount of hydrogen and carbon freed is
relatively insignificant since the water vapor is
much more easily liberated, which undoubtedly
accounts for the excellent performance of this
material in extinguishing small current arcs.
Referring to Fig. 6 of the drawing, I have shown
characteristic curves of the arc extinguishing
abilities of certain known materials compared to
ethyl cellulose, with restored RMS kilovolts plot-
ted against RMS amperes on a logarithmic scale.
The upper and lower full line curves for boric acid
and horn fiber, respectively, clearly show the su-
periority of boric acid over horn fiber with re-
spect to arc extinguishing ability. The dash-line
denotes the characteristics of urea resin which
has been proposed as a substitute for fiber, and it
can readily be seen that this material closely ap-
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proximates the curve of horn fiber. The dot-dash
curve shows the characteristics of ethyl cellulose
and it will be noted that the arc extinguishing
ability of this material on low currents closely
approximates the boric acid curve up to about
150 amperes. The arc extinguishing. ability of
ethyl cellulose drops off relative to that of boric
acid up to about 1300 amperes, but is still better
than that of horn fiber. As pointed out above,
ethyl cellulose is relatively mechanically strong,
is for all practical purposes non-absorbent, and
has a high dielectric strength and _resistivity.
Therefore it can be seen that at least for the in-
terruption of low current arcs ethyl cellulose
closely approaches the arc extinguishing ability
of boric acid while having a greater mechanical
strength than any form of boric acid used here-

tofore, and at the same time is nearly twice as’

good as fiber. ’

Other materials, in addition to those depicted
In Fig. 6 were tested and included cellulose
acetate, thiourea resin (CS(NHi)32), oxalic acid
and Lucite (methyl methacrylate). Cellulose
acetate, oxalic acid and Lucite all proved to have
interrupting characteristics definitely inferior to
ethyl cellulose, although for certain low current
ranges they were somewhat better than fiber, Of
these latter materials, oxalic acid would be un-

suitable for many uses as an arc extinguishing -

material in view of its low resistivity of about
2.3X10% ohms per centimeter cube, which is about
one three-hundredth as great as that of boric
acid. It can readily be seen therefore that EY/R
losses with this material would be relatively high,
and probably for the same reason it was found
that at €900 volts and above that the material
breaks down inmmediately upon interrupting the
circuit.

The interrupting characteristics of the mate-
rials mentioned above are substantially the same
or slightly better than that of fiber at least on
low currents. On high currents they will drop
below the interrupting ability of fiber. Thio resin
was found to be no better than, and possibly in-
fexior to, urea resin, the curve of which is shown
in Fig. 6. .

It can, therefore, be seen that the character-
istics of a fuse such as that shown in Fig. 1 will
be greatly improved on low current operation
with the use of a material such as ethyl cellulose
for the inner fuse tube 24 for extinguishing low
current arcs. On high current arcs the thickness
of the tube walls is designed so that the tube
will burst, and such high current arcs will be ex-
tinguished within the larger outer insulating tube
2. Again referring to Fig. 6, it will be observed
that above 1300 amperes the fiber curve rises
abruptly indicating that the arc extinguishing
ability of this material improves on higher cur-
rents. Mainly because of the good mechanical
strength of fiber therefore, and its increasingly
good ability to extinguish high current arcs, it is
readily seen that this material is particularly suit-
able for the fuse tube 2, the arc extinguishing
function of which is concerned mainly with high
current arcs. In operation, of course, upon the
occurrence of an overload, the fusible and strain
means 12 will be melted and the arc struck be-
tween the fuse link terminals and within the
small inner tube 24.

One reason for the superior arc extinguishing
ability of ethyl cellulose as compared to fiber is
that at least for low current arcs the major por-
tion of the gases evolved from ethyl cellulose com-
prises water vapor or steam, being in that respect

10

15

30

35

45

50

56

70

16

3

similar to boric acid, whereas fiber, in general,
emits an inflammable gas so that the arc extin-
guishing ability thereof relies mainly upon the
blasting action of such gases on the arc, whereas
with water vapor not only blasting action is ob.
tained, but also a cooling action on the arc which
further acts in extinguishing it.

Referring to Fig. 2 of the drawing, I have
shown an insulating fuse tube 27 which may be _
of a material similar to that of the fuse tube 2
shown in Fig. 1 and having & tubular lining 28
adjacent one end thereof, which end is closed by
a terminal cap 30 threadedly engaged with the
end of the tube 21. The terminal cap 30 is pro-
vided with an eyelet 32 to which may be secured
one end of a fuse wire 34, the lower end of which:
is secured between the opposite end of the fuse
tube 2T and a terminal ferrule 38 threadedly en-
gaged therewith. The fuse wire 34 is provided
with a reduced portion 38 adjacent the closed
end of the fuse tube 2T and the lining materia]
28, s0 that upon the occurrence of an overload
the arc will be initially formed at this point.

The lining material 28 in this form of my in-
vention again may advantageously be ethyl cellu-
lose to aid in the extinguishment of small current
arcs inasmuch as such arcs will be confined gub-
stantially to adjacent the closed end of the tube
and the region of lining 28. Upon the occur-
rence of large current arcs the arc may extend
throughout the length of the tube and accord-
ingly will not only be acted upon by gases ema-
nating from the ethyl cellulose lining 28, but also
the material of tube 21,

In Fig. 3 of the drawing, I have illustrated
a reflll element adapted to be used with a fuse
of the type shown in the patent to H. L. Rawlins,
No. 1,976,634, issued October 9, 1934, to the as-
signee of this application. Therefore, for com-
plete details of the construction of this type of
fuse, together with a full description of the gen-
eral operation thereof, reference may be had to
the above mentioned patent.

For the purposes of my invention it is belleved
sufficient to state here that the reflll unit com-
prises in general a substantially cylindrical block
40 of suitable gas evolving material such, for
example, as fiber or the like which is capable of
efliciently extinguishing large current arcs. The
tubular block 40 is provided with a central bore
42, and an eccentric smaller bore 44 having a
lining 46 of ethyl cellulose or other material hav-
ing a good mechanical strength and relatively
high arc extinguishing characteristics on low
currents. An arcing rod 48 is positioned within
the large bore 42 of the insulating block 40 and
is connected to a termina] ferrule §2 secured at
the lower end of the block, by fusible and strain
means §0. A shunt between the upper end of
the arcing rod 48 and the terminal ferrule 52 is
provided by wires 54 and 88 secured respectively
to the arcing rod 48 and terminal ferrule 82,
and positioned in the small bore 44 in overlap-
ping relation. '

The general operation of this type of fuse unit
is as follows: When the fusible means §0 blows
on relatively low currents, a spring or other
means is employed to move the arcing rod 48
upwardly in the bore 42 to elongate the arc. On
small current arcs obviously as soon as the fu-
sible means 50 blows the overload is transferred
to the small wires B4 and 56 in the small bore
44. Continued movement of the arcing rod “
out, of the bore 42 will separate the wires 84 and
8¢ and the arc will be extinguished within the
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small bore 48 by the gases evolved from the lin-

ing 48 thereof. Hence it can be seen that the

small bore #4.i8 for the purpose of extinguishing
small current arcs and hence a material such
as ethyl cellulose is particularly suited for use
as & gas evolving material in this bore to im-

prove the interrupting characteristics: of this
type of fuse on low current interruptions. When.

the fusible means. 50 blows on high currents, the
current is again transferred to the. small wires
54 and 58, but such high currents act to imme-
diately fuse these wires and so that current is
immediately. transferred in the form of an arc
between the arcing rod 48 and the lower termi-
nal ferrule .52, this arc is drawn out in the large
central -bore 42 and extinguished in this bore by
attenuation, .and by -the .action .of the gases
evolved from - the material of the cylindrical
block 40. : . .

The interrupting characteristics of ethyl cel-
lulose may be improved on high currents by
combining it with other materials which. have
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good high current, arc extinguishing character- .

istics. - Ethyl cellulose will readily combine with
a number of synthetic resins such as urea resin,
for example, and waxes as well as nitrocellulose,
cellulose -acetate and other cellulose derivatives.
Ethyl cellulose may -also be combined to some
extent with oils. . Also boric acid, nickel sulphate
or.oxalic acid may be combined with ethyl cel-
lulose to improve its high current interrupting
characteristics by mixing the same mechanically
with or without the application of heat in a sub-
sequent pressure operation.
-contemplate the use of ethyl cellulose either alone
for low current applications, or combined with

Consequently, I-
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materials having better arc extinguishing char-

acteristics on high current for improving its high
current arc extinguishing ability for applications

where both high and low current arcs may be -

encountered, or solely for high current applica-
tions. Thus such combinations with ethyl cel-
Iulose may be utilized for the material of the
outer fuse tube 2, fuse tube 271 and cylindrical
block 40 in the embodiments of my invention
shown in Figs. 1, 2 and 3, respectively.

In PFig. 5, I have shown & circuit breaker hav~
ing a terminal 80 with a central aperture §2
therein, which terminal is threadedly engaged or
otherwise suitably secured to one end of a cylin.
drical block §8 of insulating material which is
capable of evolving an arc extinguishing gas
when in proximity to an electric arc. This ma-
terial again may comprise ethyl cellulose, or a
‘combination thereof, with any of the materials
mentioned above, depending upon the particu-
lar current conditions to be met by the inter-
rupter in service. The insulating block 88 is

. provided with a central bore $4 for the reception
of a removable contact 68 adapted to move into
and out of engagement with respect to the con-.
tact terminal 68. The aperture §2 in the con-
tact terminal 60 is for the purpose of venting the
gases evolved from the material 88 when the
moving contact 88 is moved away from the con-
tact terminal 60 to strike an arc in passage 84.

It should be apparent from the foregoing that
I have provided a new material for use as gas
evolving material in a seif-generated gas blast
type of circuit interrupter, which combines all the
desired characteristics of gas evolution, mechan-
ical strength, high resistivity, and non-absorb-
ency, which are necessary in a material of this
type to a greater degree, collectively, at least for a
certain range of currents than any material
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known heretofore. Inasmuch asethyl cellulose is
a plastic, it may be readily and economically
made in any desired shape or form.

From another aspect, my invention also in-
cludes means for improving the characteristics
of a circuit interrupter which is called upon to
interrupt both high and low current arcs, by
the provision of two different gas evolving mate-
rials, one especially adapted for the extinguish-
ing of high current arcs, and the other of which
is especially adapted for extinguishing low cur-
rent arcs.

Having described preferred embodiments of my
invention in accordance with the patent statutes,
I wish it to be understood that my invention is
not limited to the particular embodiments dis-
closed herein, inasmuch as it will be obvious,
particularly to persons skilled in the art, that
many changes and modifications may be made
in these particular structures without depart-
ing from the broad spirit and scope of my inven-
tion. Therefore, I desire that my invention be
interpreted as broadly as possible and that it be
limited only by the prior art and by what is ex-
pressly set forth in the following claims.,

T claim as my invention:

1, In a circuit interrupter, an arc passage,
means for establishing an arc in said passage,
and at least inner wall portions of sald passage
including a cellulose derivative capable of evolv-
ing relatively larger quantities of arc extinguish-
ing gas when in proximity to an electric arc than
horn fiber, at least at currents below a prede-
termined value. . _
. 2. In a circuit interrupter, an arc passage,
means for establishing an arc in said passage,
and at least inner wall portions of said passage
including ethyl cellulose.

3. In a circuit interrupter, an arc passage,
means for establishing an arc in said passage,
and at least inner wall portions of said passage
being of a material capable of evolving relative-
ly larger quantitles of arc extinguishing gas
when in proximity to an electric arc than flber,
at least at currents below a predetermined value,
said material including a cellulose derivative
combined with other gas-evolving material.

4. In a circuit interrupter, an arc passage,
means for establishing an arc in said passage,
and at least inner wall portions of said passage
being of a material capable of evolving relatively
large quantities of arc extinguishing gas when in
proximity to an electric arc, said material includ-
ing a cellulose derivative combined with another
gas evolving material more effective than said
cellulose derivative in extinguishing high current
arcs.

6. In a circuit interrupter, an arc passage,
means for establishing an arc in said passage,
and at least inner wall portions of said passage
including a quantity of a cellulose derivative ca-
pable of evolving relatively larger quantities of
arc extinguishing gas when in proximity to an
electric arc, than horn fiber, at least at cur-
rents below 1300 amperes.

6. In a circuit interrupter having a plurality
of arc passages of different cross sectional areas
for interrupting arcs of different current values,
inner wall portions of sald passages being of a
material which is capable of evolving an arc ex-
tinguishing gas when in proximity to an electric
arc, with said material constituting inner wall
portions of the passage of lesser cross sectional
area comprising ethyl cellulose.

7. In a circuit interrupter having a plurality
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of arc passages of different cross sectional areas
for interrupting arcs of different current values,

inner wall portions of said passages being of a

material which is capable of evolving an arc

extinguishing gas when in proximity to an elec-

tric arc, with said material constituting inner
wall portions of the passage of lesser cross sec-
tional area being of ethyl cellulose and said ma-
terial constituting inner wall portions of an arc
passage of larger cross sectional area, being less
effective than ethyl cellulose in extinguishing
small current arcs, but being more effective for
extinguishing large current arcs.

8. A fuse link including, in combination, con~
ducting means having a fusible portion, and a
tube composed mainly of ethyl cellulose sup-
ported on said link at least over said fusible
portion. '

9. In a circuit interrupter, an arc passage,
means for establishing an arc in said passage,
and at least inner wall portions of sald passage
comprising ethyl cellulose.

10. In a circuit interrupter, an arc passage,
means for establishing an arc in said passage, at
least inner wall portions of said passage includ-
ing ethyl cellulose and another material capable
of evolving an arc extinguishing gas when in
proximity to an electric arc, and said other ma-
terial being more effective than ethyl cellulose
in extinguishing high current arcs. .

11, In a circuit interrupter, an arc passage,
means for establishing an arc in said passage,
at least inner wall portions of said passage in-
cluding ethyl cellulose in intimgte association
with another material capable of evolving an
arc extinguishing gas when in proximity to an
electric arc, and said other material being more
effective than ethyl cellulose in extinguishing
high current ares.

12, In a circuit interrupter, an arc passage,
means for establishing an arc in said passage,
and at least inner wall portions of said passage
including ethyl cellulose in intimate association
- with boric acid.

13. In a circuit interrupter, an arc passage,
means for establishing an arc in said passage,
and at least inner wall portions of said passage
including ethyl cellulose and a synthetic resin
which is more effective than ethyl cellulose in
extinguishing high current arcs.

14. In a circuit interrupter having a plurality -

of arc passages interrupting arcs of different
current values, respectively, inner wall portions
of said passages being of a material which is
capable of evolving an arc extinguishing gas
when in proximity to an electric arc, with said
material constituting inner wall portions of the
passage for interrupting relatively small current
arcs comprising ethyl cellulose.

15. In a fuse, & fuse tube having a terminal
adjacent one end thereof, a fuse link in said
tube connected at one end to said terminal, said
link including a fusible portion, a small tube
within said fuse tube and enclosing at least said
fusible portion of said fuse lnk; and at least
inner wall portions of said tubes being of mate-
rials capable of evolving an are extinguishing
gas when in proximity to an electric arc, with
the material of said small tube being of ethyl
cellulose.

16. In a fuse, a fuse tube having a terminal
adjacent one end thereof, a fuse link in said
tube connected at one end to said terminal, said
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link including a fusible portion, a small tube
within said fuse tube and enclosing at least said
fusible portion of said fuse link; at least inner
wall portions of said tubes heing of materials
capable of evolving an arc extinguishing gas
when in proximity to an electric arc, with the
material of said small tube being of ethyl cel-
lulose, and said small tube being frangible in
response to interruption of large currents by
said fusible portion.

17. In a fuse, a fuse tube having a terminal
adjacent one end thereof, g fuse link in said tube
conriected at one end to said termingl, said link
including & fusible portion, a small tube within
said fuse tube and enclosing at least said fusible
portion of said fuse link; said tubes being of
materials capable of evolving an arc extinguish-
ing gas when in proximity to an electric arc with
the material of said small tube heing of ethyl
cellulose, and the material of said fuse tube
having substantially the same arc extinguishing
ability as fiber. :

18. In & circuit interrupter, an arc passage,
means for striking an arc adjacent one end of
said passage and drawing it out along said pas-
sage, inner wall portions of said passage being
of material capable of evolving an arc extinguish-
ing gas when in proximity to an electric arc,
with at least the portion of said material adja-
cent said one end of said passage being of ethyl
cellulose.

19, In a circuit interrupter, an arc passage,
means for striking an arc adjacent one end of

'said passage and drawing it out along said pas-

sage, inner wall portions of said passage being
of material capable of evolving an arc .extin-
guishing gas when in proximity to an electric
arc, with at least the portion of said material
adjacent said one end of said passage being of
ethyl cellulose, and the portion of said material
remote from said one end of the passage being
more eflective than ethyl cellulose in extinguish-~
ing high current arcs,

20. In a circuit interrupter, means for estab-
lishing an arc, and arc extinguishing material
positioned along the path of said arc from which
an arc extinguishing medium is evolved due to
the heat of the arc for extinguishing the same,
said arc extinguishing material comprising a
mixture of a cellulose resin and another mate-
rial having the characteristic of evolving a rela-
tively large quantity of water vapor when heated
by the arec.

21. In a circuit interrupter, means for estab-
lishing an arc, and arc extinguishing material
positioned along the path of said arc from which
an arc extinguishing medium is evolved due to
the heat of the arc for extinguishing the same,
said arc extinguishing material comprising s
mixture of a cellulose ether and another mate-
rial having the characteristic of evolving a rela-
tively large quantity of water vapor when heat-
ed by the arc,

22. In g circuit interrupter, means for estab-
lishing an arc, and arc extinguishing material
positioned along the path of said arc from which
an arc extinguishing medium is evolved due to
the heat of the arc for extinguishing the same, -
said arc extinguishing material including a binder
of a cellulose ether which is itself capable of
evolving an arc extinguishing medium due to the
heat of the arec.

ALBERT P. STROM.,




