CONSTRUCTION FEATURES OF NONRENEWABLE FUSES"#

1 Plug fuses ore used for branch-circuit protection.
Maximum cating I8 30 amp ot 125 v. Timeslog type,
shown ot right, does not open on sthort-time overload

Indicator shows If
fuse opens, making
blown fuses eosy
to find. Not used

A fuse serves 85 & safety velve
ip an electrical circuit, opening
it whon too much current flows.
Unlike most other electrical pro-
toctive devices. the same slement .
detects (lov of excesaive current
and interrupts the primary clrcuit,
siaplicity, low first cost and
.application flexibility oake fuses
particularly suitable to protect
low-voltage low-capacity circults.

General Cinracterlstics. Puses
consist essentially of two parts:
{1) tusible olement that carries
current ond uelte when tho current
exceeds a definite value for s
certain length of time (2) casing
that encloses and supports the
fusible element, or link, and makes
contact with the external electrical
ciroult.

The original fuse was a thin

. piece of copper wire, This proved
unsatisfactory since the element
had to reach on .extremely high
tesperature before it would blow,
Coppor soon gave way to alloyed
wire with s lead base. As sinc has
leas tendency to bold an arc, it
soon replaced lead.

All ordinary fuses have links of
zioc alloy, with one or more reduced
sections near the center. If an
excessive current flows long enough,
the Link overheats and. the thin
portion aslts. At first, the gap ia
not blg enough to open the clrcuit
and an arc forms. Purther melting
increases the gap to & length over
which tho arc canaot be asintained,
sad the .circuit is then interrupted.

The two osciilograph traces,
shown at 4 in Fig. 6, are of voltage
and current taken at the point of
short circuit., Whon the sbort wns
applied voltage dropped to a neer-
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Fuses om replaced;
safely by ute of Ing;
sulated grip. Con{:
ventlonol fute pull}"|
or s not needed:’
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Cariridge fuses having knife-end connections are
rated 70-600 omp ot 250 v. Similar construction
is used In 600-v fuses but over-oll length is greatar

short circuit. Relpnition of the orc is clearty Indicoted in B, de-
laylng the circuit opening, Note voltoge during period of short circult

4

zero value shile current increased
to over 1000 amp., The fuse opened
the circuit in 1/60 of a second.
Oscillogran, B in Fig, 6, shows
relgnition of the arc, delaying
circuit Interruption. "Here, i0-
creased capacity allowed ahort-
eircuit current to build up to 7380
anp. Time required to clear the
circuit was twice that of 4.

fuses posseas 8o {nuerse time
eharacteristic. This nmeans the
amount of ourrent flow that will
blow the fuse decresses as ths
length of time over which 1t is
epplied incroases, Pig. 7 shows a
typical characteristic curve,
i1llustrating the inverse-time
princlploe, This curve represents
the average blowing time-of differ-
ent makes and sizes of enclosed
fuses of both the renesable and the
aonrepewable types.

National Board of pire under-
writers specifies that all fusos
shall carry 110§ of rated current
indetinitely, and shall blow on
150% of rated current in a speci-
fied time. Pig. 8 showa time limits

withia which fuses of a given rating

blow when carrying 150% rated
current. Por example, a 300-anp fuse
opens in 6-12 sin when carrylng 300
anp. Sinoce the ability of a fuse to
dissipste hoat incresses with ite
size, because of increase in the
conducting ares, blowing tima is
greater for' the larger fuso.

Standard enclosed fuses nust be
capable of interrupting short-
circult currents of at least 10,000
amp at rated voltage. This teat uses
diroct current. e may consider the
maxioun short-clrcuit current cs

.that which would 'flow if- the

circuit were shorted at the point
shere fuscs are to be installed.
Fuses are plainly sarked to show

_greater than of those designe

current rating and voltage. Carl
ridge fuses lo theg- to 13-azp 250+
class heve o blue label pasted
tho fiber tube. If they are raty
at more than 18 amp they carrjli
green label.” All 600-v fuses hiwi
their curront and voltage ratiip|
printed on 8 red label.

of casing, There sre three
types, each usually serving a
nite voltage and current range: ‘|

cluding 30 amp at
Cartridge fuses with ferrule |
arc rated up to and includingié
sap ot 125, 250 snd 800 v, (3}
Knifo-end cartridge fuses hand)t
currents from 70 to 600. amp, Ji!
125, 250 and 600 v. Ovar-all lengl)
of the 600-v cartridge fuso

i
250-v circuits. - i
Plug Puses. Plug fuses, Pis.iih
are 1initod to 125-v application
They are camonly used on 1ightl
circuits and for protection of eas!
motors. A sorew-ehall base nr!a
for both slectrical contact t¥
nechanicel support. Fusible eleaf
18 visible through a window of aid
glass or other transparent matef
ia the cap,
Nationsl Electricsl Code requlff
that 0- to 15-anmp plug fusce;f
distinguished fros others of 181/
rating by a hexsgonal window in!H#j
cap or somé other proainent hexagod
feature. Plug fugses are uvul‘,:[
with a syabol on the tunsnnri
top indicating the link’'s conditid
When it opens the syambol 18]
stroyed, making it easy to pick:f
the blown fuse, ifs
Both industry and the home 8
wide uso of plug fuses. Wisueej?

other abuses, the Type § nontamper-
able fuso has boen developed. |t
can be Lnatalled in ite own special
fuse holder or any Edison-base
fused-cutout by use of an adapter.
Tmwe 8 comes in two sizes: 0-1% and
16-30 omp. .

Bocause of differonoce in base

.eizes, Typo 8 fuses of one rating
.are not Interchangeablo with those

of the othor. The adaptors are eo
eade that once thoy are screwed into
e standsrd-base fuse holder they
cinnot be removed. At the present
tive, use of Type 8 fusos 1s not
asndatory although the Natlona}
Board of Pire Underwriters has the
Satter under consideration.
Cartridge Puses. In cartridge
types, the link ls enclosed in a
hard-fiber tube. The element .of
tonrenewablo fuses i3 surrounded
%ith heat-rosistant powder, which
alds in quenching the nrc by mech-
anienlly displacing 1t and cooling
the metnllic vapor. This vapor,
produced by the fusible element
undar short circuit, generates

considersble pressure on the cart-:

ridge. This is relisved snd the
883 cooled by vents in tho cart-
ridge ends. Typical Linke snd
cartridge constructions are shown.
" Yhen a  fuse blows, only .tho
nk 1s destroyed, piber tube and
:‘wnr ends remaln {ntact. Develop-
‘ﬂlt of the ronewable fuse came as
M"ltural outgrowth of the desire
swratnln these undamagod parts.
sno:"l renewable-1ink designe ere
"““ in Fig. 13. Pig. 12 1llus-
. €3 3 renewable oloment that is

“C'::ad {0 arc-quenching powder.
neng arenewable fuses cost less and
clrcul are widely used to protect
b uits whoro faults are unlikely.
to {hﬁ these fuses may be returned
Mo stker to refi1] at saall oost.
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The renewable type tepresents a
‘larger {nitlial fnvestment, but
usually pays over an extended period
since only tbe. link is replaced
each time the fuse blows.

Tine L,ag. Tho time-laog fuse was
developed to eliminate blowing on
momentary overloads, on short
circuit, it opens with the sanme
speed as a regular fuse. Such o
unit is well suited to protect
motor circulte where the large
starting currents would blow a
rogular fuse. This type ia available
in both the plug and cartridge
designs for the standard voltage

ranges, Fig. 13 tllustrates the
regular and time-lag renswable
1inks,

In addition to those -shown,
snother style timé-lag fuse con-
siats of a regular Iink in series
with a thermal cutout. Puse link
opens on short circuit but will not
blow on short-time overloads,
Overloads that persist cause the
thernal cutout to-.operate. This
cutout is designed to trip under
prolonged loads that are within
S00% of the fuse rating. Copper
link blows on overloads and short
clrcults drawing over S00% rated
current, A helical spring ia con-
nected to the junction of fuse link
and thermal cutout. On dangerous
overloads solder in the cutout
aclts, allowing the spring to pull
the fuse link and open circuit.

be traced to accumylated heat
doveloped by fuses. It is reduced
vith time-lag fuses, which have
lower resistance than ordinary
units. Reduced reslstance cones
through the use of copper as the
blowing element. .

panelbosrd overheating ooy often -
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Time, minutes

Timos normot rated current

Typico! blowing characteristic for
vorious fuses is shown abave. Open-
ing time on 50% overiood is shown below
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