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INDICATING FUSE HAVING IMPROVED
DEIONIZING MUFFLER CONSTRUCTION

CROSS-REFERENCES TO RELATES
APPLICATIONS

United States patent application filed Aug. 26, 1970,
Ser. No. 67,175, by Frank L. Cameron, entitled “‘Com-
posite Sectionalized Protective Indicating-Type Fuse,”
and assigned to the assignee of the instant application,
illustrates a dual composite sectionalized fuse having a
high-current interrupting section and a low-current in-
terrupting section, the latter accommodating a fuse-
link cable, which is placed under tension by suitable
tensioning means. During relatively low overload cur-
rents, the low-current interrupting section only fuses,
and the tensioning means withdraws the fuse-link cable
to an indicating position. In' this eventuality, the high-
current interrupting section does not fuse, and may be
utilized for subsequent operations of the structure,
merely a replacement of the low-current section only
being required. Preferably, the high-current section of
the aforesaid Cameron patent application is a current-
limiting fuse, and the low-current interrupting section
is an expulsion-type fuse having an expulsion bore asso-
ciated therewith, through which the fuse-link cable ex-
tends. ‘

Another patent application, pertinent to the present
invention, is United States patent application filed Aug.
26, 1970, Ser. No. 67,183 by James N. Santilli, entitled
“Indicating Sectional Composite Fuse Constraction,”
and assigned to the assignee of the instant application.
This latter patent application concerns the utilization
of a standard-type fuse-link cable in the low-current
section for convenience, and utilizing the benefits of
standardization of standard-type fuse-links, and prefer-
ably in the latter-mentioned Santilli application, again
a current-limiting fuse is employed for the high-current
section. As before, only the low-current section fuses
during relatively low-overload fault currents, the high-
current section remaining intact, and capable of further
use. In general, the Santilli application relates to com-
mercialized features of the aforesaid Cameron case.

BACKGROUND OF THE INVENTION

Although the improved fuse construction of the pres-
ent invention may be utilized in a wide variety of appli-
cations, the fuse construction has particular applicabil-
ity to the protection of individual capacitor units. As
well known by those skilled in the art, the primary pur-
pose of fusing individual capacitor units is to remove a
faulted capacitor unit from service before the capacitor
case ruptures and damages adjacent units. The removal
of the faulted capacitor unit must take place before the
main protective device can operate and interrupt ser-
vice to the remaining capacitor units, which are unaf-
fected. Another purpose is to protect the unaffected
capacitor units from the high-transient current asso-
ciated with the failure of a capacitor unit in the same
capacitor bank.

Capacitor equipment usually consists of a number of
individual capacitor units connected in parallel to
make up the total capacity required for a given installa-
tion. In most installations, the complete equipment is
protected by a circuit-breaker, or power fuses. The cur-
rent rating is determined by the normal current rating
of the equipment, plus an ample margin, to allow for
increased current due to operation above rated voltage,
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manufacturing tolerances, presence of harmonics and
transient currents during switching operations.

Usually, individual capacitor units are liberally de-
signed to withstand the requirements of normal service;
nevertheless, a capacitor unit may fail if operated
under abnormal conditions. Should this occur, no pro-
tection can be expected from the circuit-breaker or
power fuses, because of the high ratio of total bank cur-
rent to the small current, that can be drawn by a faulty
capacitor unit. As a result, individual capacitor unit
fuses are recommended for use on all power capacitor
installations to provide maximum protection, preserve
continuity of service, and to provide identification of a
faulted capacitor unit. ’

For indoor capacitor equipment applications, the
present practice is to fuse individual capacitors with a
current limiting indicating fuse. A problem with the
present practice is ionized gas and metallic particles
from the fusing link being emitted during operation of
the fuse, especially during a low-current interruption.
These containments are usually ejected into areas of
high electrical stress, and could cause flashovers and
subsequent damage to the equipment.

SUMMARY OF THE INVENTION

In accordance with the present invention, there is
provided a new-type current-limiting fuse with a gas-
condensing muffler, or deionizer in conjunction with
the low-current sectional element of the fuse structure.
In addition, according to the present invention, the fuse
has an indicating and disconnecting feature, when in-
stalled with a special biasing means, such as a special
spring-tension flipper.

Accordingly, it is a general object of the present in-
vention to provide an improved fuse structure for pro-
tecting electrical equipment.

Another more specific object of the present inven-
tion is to provide an improved fuse structure for pro-
tecting enclosed units, such as, for example, capacitor
units disposed within a grounded metallic housing for
indoor use, for example.

Another object of the preserit invention is the provi-
sion of an improved gas-condensing muffler, or deion-
izer construction for a fuse.

Another object of the present invention is the provi-
sion of an improved dual-type sectionalized composite
fuse structure having a high-current interrupting unit
and also in series therewith a low-current interrupting
unit, with the low-current interrupting unit being of the
expulsion-type and having cooperating therewith an
improved muffler and deionizer device.:

Still another object of the present invention is the
provision of an improved muffler, or condensing cham-
ber for a fuse structure in which one end of the afore-
said muffler, or condensing chamber is closed to pre-
vent the bullet-type ejection of metallic contaminants
and ionized gas particles occurring during a fusing
operation, which could possibly cause flashover within
an associated grounded metallic housing.

Further objects and advantages will readily become
apparent upon reading the following specification,
taken in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an end elevational view, partially in section,
of an enclosed protected capacitor bank installation,
indicating internal stacking of capacitor units with indi-
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vidual protective fuse elements closely situated to the
cabinet wall;

FIG. 2 is a considerably enlarged side-elevational
view of the improved fuse structure of the invention il-
lustrated in its unfused intact condition;

FIG. 3 illustrates, in perspective, a typical capacitor
unit utilized in the conventional capacitor bank of FIG.
1;

FIG. 4 illustrates, in vertical plan, the electrical dia-
gram of a fuse connection to the central bus;

FIG. 5 illustrates diagrammatically the electrical
components involved between the bank terminals;

FIG. -6 illustrates the improved dual sectionalized
fuse structure of the present invention;

FIG. 7 is an enlarged size elevational view, paetially
in vertical section, of the low-current interrupting sec-
tion in cooperation with its condensing muffler;

.FIG. 8 is an end view of the muffler element of FIG.
7; ‘ .

FIGS. 9-11 illustrate, in detail, the muffler casing;
FIGS. 12 and 13 respectively, illustrate side-
elevational and end views of the helically-wound mesh
metallic screening utilized in the muffler;

FIGS. 14 and 15 are, repsectively, end and side-
elevational views of the mesh and shield utilized in the
improved muffler structure of the present invention;
and, . .

FIG. 16 illustrates a conventional-type fuse-link with
its flexible fuse cable, which may be readily replaced
within the expulsion-type low-current fuse-holder of
FIG. 7.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Although the improved fuse construction of the pres-
ent invention may be utilized in a wide variety of appli-
cations, merely for the purpose of describing the pres-
ent invention, and not by way of limitation, the fuse
construction is illustrated as applied to an individual
capacitor unit. As well known by those skilled in the
art, the primary purpose of fusing individual capacitor
units is to remove a faulted capacitor from service be-
fore the capacitor causes ruptures and damages adja-
cent units. The removal of the faulted capacitor unit
must take place before the main protective device can
operate, and interrupt service to the remaining capaci-
tor units, which are unaffected. Another purpose is to
protect the unaffected capacitor units from the high
transient current associated with the failure of a capaci-
tor unit in the same capacitor bank.

Capacitor equipment usually consists of a number of
individual capacitor units connected in parallel to
make up the total capacity required for a given installa-
tion. In most installations, the complete equipment is
protected by a circuit breaker, or power fuses. The cur-
rent rating is determined by the normal current rating
of the equipment, plus an ample margin to allow for in-
creased current due to operation above rated voltage,
manufacturing tolerances, presence of harmonics, and
transient currents during switching operations.

Usually, individual capacitor units are liberally de-
signed to withstand the requirements of normal service;
nevertheless, a capacitor unit may fail if operated
under abnormal conditions. Should this occur, no pro-
tection can be expected from the circuit breaker, or
power fuses, because of the high ratio of total bank cur-
rent to the small current that can be drawn by a faulty
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capacitor unit. As a result, individual capacitor unit
fuses are recommended for use on all power capacitor
installations to provide for maximum protection, pre-
serve continuity of service, and to provide indentifica-
tion of a faulted capacitor unit.

Referring to FIG. 1 of the drawings, it will be ob-
served that a capacitor bank compartment 1 encloses
a plurality of stacked capacitor units 2 in a plurality of
banks 3. Individual capacitor fuses 4 are secured to one
of the terminals 6 of the capacitor units 2 for protection
against fault conditions. It will be observed that the in-
dicating assembly 7 of the capacitor fuse 4 is situated
relatively closely to the wall 8 of the compartment 1.
As a result, there is the danger of flashover conditions
occurring between the capacitor fuse 4 and the
grounded compartment wall 8 if the fuse is not properly
constructed.

In previous individual capacitor fuses, operation of
the fuse element was indicated by the position of a
coiled flipper spring attached to a flexible cable at the
lower end of the fuse assembly. Such a flipper indicat-
ing spring, at the time of fuse operation, moves several
inches, carrying with it a portion of the flexible fuse ca-
ble. When the capacitor, to which the fuse is con-
nected, is mounted inside a cubicle, or compartment
(as is usually the case), special care must be exercised
to allow sufficient electrical clearance between the
lower end of the fuse, the indicator parts, and the sides,
or walls of the cubicle compartment 1. This often re-
quires extra space inside the cubicle, which is undesir-
able. In addition, previous individual-type capacitor
fuses were suitable only for bus mounting, there being
no means of attachment of the lower end of the fuse as-
sembly to the terminal bushing of the capacitor unit.

The improved indicating fuse construction 4 of the
present invention comprises generally the important
addition of a condenser chamber 10. Electrical connec-
tion is preferably made to the terminal stud 6, of the ca-
pacitor unit 2. The fuse 4 may be mounted directly
onto a post bushing 12 and bus 13 by means of a simple
flat mounting strap. Moreover, the fuse 4 may also be
mounted upon a capacitor bus for other installations.
The utilization of a condensing chamber 10 permits the
fuse 4 to be used more closely adjacent other live parts,
because the expelled gases, generated during fuse oper-
ation, are cooled and deionized by the condenser
chamber 10. :

The electrical connections are more readily apparent
from an inspection of FIGS. 4 and § of the drawings.
FIG. 3 illustrates a typical two-terminal capacitor unit
2, with terminal bushings 5, 6, and the dotted lines 9 in
FIG. 2 illustrate the position of the fuse 4 indicating a
blown condition, with the fuse pigtail 15 hanging down-
wardly, and the capacitor unit 2 completely isolated
and disconnected from the central energized bus 13, as
well as indicating for ease of maintenance.

The protective fusible device 4, in accordance with
the present invention, as illustrated more clearly in
FIGS. 2 and 6 comprises a dual-sectional fuse construc-
tion having a first current-limiting high-current section
17 and a second low-current expulsion unit 19, the lat-
ter accommodating standard fuse links 14 (FIG. 16).
Generally, the internal construction of the high-current
current-limiting section 17 is described in U.S. Pat. No.
3,259,719 issued July 5, 1966 to R. T. Innis and
George A. Rusnak, and assigned to the assignee of the
instant application. As shown, the high-current section
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17 utilizes an interrupter rod 20 composed of steatite,
or other suitable insulating material, and having one or
more spiral grooves 21 extending the length thereof.
The space or volume 18 (FIG. 7) inside the tube 22, be-
tween the wall of the tube 22 and the interrupter rod
20, is filled with a suitable material 23, such, for exam-
ple, as white sand. The helical grooves 21 may contain
main fuse wires 25, composed of silver, for example, or
other conducting material, which run the length of the
grooves 21. It will be understood that the main fuse
wires 25 may be a single wire, or several strands of wire
twisted together, depending upon the desired current-
carrying capacity of the fuse device 4.

- As shown, the casing 22 has secured to its upper and
lower ends, as by staking pins 24, a pair of conducting
caps or ferrules 27, 28, the upper cap 27 having a
clamping stud portion 29, which extends through the
bus 13, and is secured thereto by a mounting nut 30.

The lower cap, or ferrule 28 of the high-current cur-
rent-limiting section 17 contains a mounting-stud por-
tion 32, which is threaded externally, as at 32a, and ac-
commodates a mounting sleeve 34, which is secured, as
by a threaded connection 35, to the insulating expul-
sion-tube, or fuse-holder 19, which may be fibre-lined,
as at 36, as shown. The low-current expulsion-tube 19
utilizes a standard-type fuse-link 14, having a button
head 144, which is replaceable. As shown in FIG. 7, the
flexible fuse-link cable 15 extends through the open
lower end 19a of the expulsion fuse-tube 19, and it is
electrically connected to the capacitor terminal 6, as
shown in FIG. 2. v

There is a need for insuring that an operated, or
blown fuse 4 gives a positive observable indication,
when a piece of electrical équipment has partially, or
completely failed. For instance, if a capacitor-unit 2
has partially, or completely failed, the fuse 4 should op-
eraté to protect against gas generation internally inside
the capacitor casing 2a, which could otherwise rupture
the capacitor case 2a. The fuse 4 should also discon-
nect, and indicate a blown condition of the fuse, so that
the failed unit 2 will be completely disconnected from
the circuit L1, L2, and a maintenance man can readily
observe and locate the failed capacitor unit 2, and
thereby provide for replacement scheduling.

FIG. 7 shows the basic construction of an inexpensive
current-limiting indicating fuse 4, with a replaceable
low-current standard-type fuse-link element 14. The
advantage of using this separate high-and-low current
fuse construction 4 is that the low-current element 19
accommodates a standard:fuse-link 14, which is re-
placeable, if this element 14 is damaged due to a par-
tially-failed unit 2, parallel-unit failure, bus flashover,
or shipping damage. The fuse construction 4 of the
present invention also has a very good disconnecting
and observable ‘indicating feature, since the low-
current element 19 has the fuse-link cable 15 ejected
through the open end 19z of the fuse-tube 19, either on
high- or low- current operation.

It will be obvious that during heavy fault current in-
terruption, the high-current interrupting section 17
provides a current-limiting feature, which restricts the
current flow to a safe magnitude, as the fuse 4 is isolat-
ing the faulted unit. During this same high-current in-
terruption, as will be obvious, the low-current section
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curs at high speed, the danger of case rupture 2a and
damage to adjacent units 2 is eliminated.

Under fault conditions, the fusible elements 25 inside
the high-current unit 17 melt and/or vaporize, and the
fused metal, within the current-limiting section 17,
condenses in the sand 23 surrounding the assembly 20.
The ensuing arc is confined in the spiral grooves 21 in
the interrupter bar 20 by the sand 23. This restriction
of the arc produces a high arc voltage, which opposes
the system voltage, and limits the fault current to a safe
value. The energy generated in the current-limiting sec-
tion 17 is absorbed by the quartz sand 23.

During low-current operation, the fusible section
14b, constituting a part of the replaceable fuse-link 14,
fuses, and the gases, which are generated within the
fibre-lined expulsion tube 19, eject the fuse-link cable
15 out of the open end 194 of the expulsion-tube 19 to
an indicating position 9, as shown more clearly in FIG.
2 of the drawings. The high-current section 17 is not
affected during such low-current operation.

It is to be observed that should the low-current sec-
tion 19 become damaged, or otherwise unsuitable for
use, the entire low-current unit 19 may be readily un-
screwed from the mounting stud 32 of the high-current
unit 17, and an entire new low-current unit 19 may be
utilized. During normal operation, however, only the
universal cable-type fuse-link 14 will need to be re-
placed, as well known by those skilled in the art. Thus,
the improved fusible protective device 4 of the present
invention utilizes a standard replaceable fuse-link 14
during normat operation.

For a particular application, by way of example, the
individual capacitor units 2 each had a 150 kvar. rating,
the voltage of the line was 20 K.V, and the normal op-
erating current of the individual capacitor unit 2 was
7.5 amperes. With regard to the fusible device 4, there
were 3 smooth silver wires 25, each of 0.02 inches di-
ameter, laid together side-by-side in a single groove 21
formed on the interrupter rod 20 of the high-current
unit 17. The fuse-link rating of the low-current unit 19
was 12 amperes.

CONDENSING MUFFLER

Referring to FIGS. 6 and 7, it will be noted that there
is provided an improved condensing muffler construc-
tion, generally designated by the reference number 10,

" and comprising an insulating casing 39 more clearly il-
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19 will also fuse, and eject the fuse-link cable 15 out of -

the open end 19a of the expulsion-tube section 19.
Thus, during such high-current interruption, which oc-

lustrated in FIGS. 9-11 of the drawings. It will be ob-
served that the end 40 (FIG. 7) of the muffler 10 is
closed, as by an insulating end plate 42 (FIG. 7), and
mesh screening 44 (FIG. 12), rolled up helically, is dis-
posed within the muffler casing 39 to condense the ex-
haust gases, which are ejected through the open end
19a of the low-current expulsion tube 19. A mesh end
shield 46 is positioned over the end of the rolled-up
mesh screening 44, and FIGS. 14 and 15 more clearly
illustrate the mesh end shield 46.

The muffler casing 39 has an opening 39a provided
laterally. thereoutof to accommodate the fuse-link
cable 15, as shown in FIG. 6. Additionally, the muffler
10 has a plurality of side vent openings, designated by
the reference number 48, which accommodate the ex-
hausting of the gas products laterally out of the muffler
casing 39.

Upon fuse operation, the flipper 50 (FIG. 2), which
maintains the fuse-link cable 15 in tension prior to fuse
operation, will move in a clockwise direction to its indi-
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cating position, as illustrated by the dotted lines 9 in
FIG. 2.

MUFFLER FUSE APPLICATION

A typical arrangement would have the characteristics
as set forth below:

A three-phase capacitor installation may have ten
150 kvar. capacitors per phase in a three-phase
grounded wye installation. Each capacitor 2 may oper-
ate at 7,200 rms. with a nominal load current of about
21 amperes rms.

A suddenly shorted, or failed capacitor 2 will draw
possibly 50,000 amps at 20,000 hz. The high-current
section 17 of the fuse would operate quickly, in say
hundreds of microseconds. The low current/muffler as-
sembly 19 would have melted and indicated the fuse
operation. In this type of operation the 60 hz. line cur-
rent is negligibly affected.

Another type of operation might happen under a pro-
gressive or high-impedance fault, where the fuse passes
* 200 or 300 amps. for say a second, with the low-current
assembly producing gases to clear the fault. The con-
denser assembly 10 deionizes the gases and ejects them
to low voltage stress areas 52 (FIG. 1) inside the cabi-
net. The high-current section 17 has not even sensed
this low-fault current. -

The fuse 4 of the present invention is designed such
that any operation of the fuse 4 will always produce an
operation in the low-current section 19 of the fuse 4.
Typically the low-current element 19 senses a high cur-
rent flowing due to a fault situation, heats rapidly, pro-
ducing gas from the small diameter tube 19, and this
hot ionized gas is forced through the deionizer section
10 which cools these gases and deionizes them. The de-
ionized gas is expelled through the venting slots 48 and
is directed toward the doors 54 of the cabinet housing
1, which is an area of a relatively low electric field.
During this operation, the expended pigtail 15 is pulled
out the opposite side (through a circular hole 39a) of
the muffler 10 with a spring flipper 50, that resembles
a mouse trap, This introduces an open-air gap which
eliminates or removes the bus voltage on the fuse 4.
This eliminates the possibility of tracking over the fuse
19 which could cause a flashover.

The previous discussion applies to all operated fuses
since a low current operation is common to all fuse
operations. In the event of a very high fault current, the
high current 17 will actually clear the fault while the
low current operation provides indication of a fuse
operation. The high current section 17 is capable of
clearing very high fault currents even at the maximum
expected system overvoltage on the line.

From the foregoing description, it will be apparent
that there has been provided an improved fuse struc-

ture 4, particularly adapted for capacitor unit protec-,

tion, in which both a high-current section 17 and a low-
current section 19 are utilized, together with an im-
proved muffler construction 10 to prevent the bullet-
like ejection of metallic particles out of the fuse struc-
ture 4, which could cause flashover. By the particular
muffler construction 10 utilized, this ejection has been
held to a minimum.

- Although there has been illustrated and described a
partlcular structure, it is to be clearly understood that
the same was merely for the purpose of illustration, and
that changes and modifications may be readily made
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therein by those skilled in the art, without departing
from the spirit and scope of the invention.

We claim:

1. The combination in an outdoor metal-enclosed ca-
pacitor installation including, in combination, one or
more capacitor units and a housing door, the two termi-
nals of said capacitor unit extending generally trans-
versely of said door, means for protecting the capacitor
unit including an expulsion-type fusible device having
a muffler associated therein, the muffler having vents
extending in the direction of the door, said muffler also '
having a hold accommodating the fuse-link cable of the
expulsion fuse, said accommodating hole being dis-
posed diametrically on the opposite side of the muffler
casing from the vents, and spring-means supported by
one of the capacitor terminals for exerting tension on
the fuse-link cable.

2. The combination according to claim 1, wherein a
plurality of capacitor units are in stacked array, each of
said capacitor units having a fusible device for the pro-
tection thereof, said fusible device including a current-
limiting section and an_electrically-series expulsion-
fuse section, the expulsion-fuse section for each capaci-
tor unit having a muffler, each muffler having vents di-
rected toward the door, and each muffler having a hole
for accommodating the fuse-link cable extending dia-
metrically on the opposite side from the muffler vents.

3. In combination, electrical apparatus having a ter-
minal bushing associated therewith, a fusible device for
electrically protecting said apparatus including an ex-
pulsion-type fuse having a fuse-link disposed within the
expulsion-bore - therein and the associated fuse-link
cable extending out of the open end of the expulsion-
bore, spring-means supported by said terminal bushing
for applying spring tension to the fuse-link cable, a
muffler disposed adjacent the open end of the expul-
sion-type fuse to receive the fuse-products during fuse
rupture, an opening in the side of the muffler through
which the fuse-link cable extends, and one or more
vents disposed on the other side of the muffler and di-
recting exhaust gases away from said terminal bushing.

4. The combination according to claim 3, wherein a
current-limiting fuse is electrically arranged in series
relation with said expulsion-type fuse to assist in fault-
current interruption.

5. The combination according to claim 3, wherein
the muffler has provided therein metallic mesh screen-
ing to cool the exhausting arc gases.

6. The combination according to claim 3, wherein a
standard-type fuse-link is utilized which may be readily
replaced following fusing of the second relatively low-
current expulsion section, whereby changeable mini-
mum-melt fuse characteristics are possible.

7. The combination according to claim 3, wherein a
rotatable spring-flipper is supported adjacent the end
of said terminal bushing and exerts spring-tension upon
the fuse-link cable.

8. The combination in an outdoor metal-enclosed
electrical installation including, in combination, one or
more pieces of electrical equipment and a housing
door, the two terminals of each electrical equipment
extending generally transversely of said door, means
for protecting the electrical equipment including an ex-
pulsion-type fusible device having a muffler associated
therewith, said muffler having one or more vents ex-
tending in the direction of the door, said muffler also
having a hole accommodating the fuse-link cable of the
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expulsion fuse, said accommodating hole being dis-
posed diametrically on the opposite side of the muffler-
casing from the vents and in the direction toward the
two terminals of the electrical equipment.

9. The combination according to claim 8, wherein
the outdoor metal-enclosed installation includes a plu-
rality of capacitor-units each of which has a pair of ter-
minal bushings associated with each unit and extending
generally transversely of said door, and additionally
one of the two terminal bushings has a spring-means as-
sociated therewith to exert tension on. the fuse-link
cable extending through said accommodating hole pro-
vided in the side of the muffler casing.

10. The combination in an outdoor metal-enclosed
capacitor installation including, in combination, a plu-
rality of capacitor-units disposed within a metallic
housing having a metallic housing door, one or more
bus-bars extending horizontally along the front of the
installation, the plurality of capacitor-units having their
two terminal bushings extending generally horizontally
and transversely of the metallic door, a fusible device
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for protecting each capacitor-unit, one end of such fus-
ible device being fixedly secured to a horizontally-
extending bus-bar, said fusible device including an ex-
pulsion-type fuse having a fuse-link disposed within the

“expulsion bore thereof and the associated fuse-link

cable extending out of the open end of the expulsion
bore, a muffler disposed adjacent the open end of the
expulsion-type fuse to receive the exhausting fuse-
products during fuse rupture, said muffler having one
or more vents in the side-wall of the muffler-casing di-
rected at the metallic door, and the accommodating
hole in the side of the muffler-casing for the end of the
fuse-link cable being directed inwardly toward the
capacitor-units, whereby exhausted arc products will
be directed away from the live electrical equipment.
11. The combination according to claim 10, wherein
a series high-current current-limiting fuse section is ar-
ranged in series relation with the expulsion-type rela-

tively low-current fuse-section.
* * * * *



