TYPICAL RENEWABLE FUSES SHOWING CONSTRUCTION

1 Series of thin sections

decreases Interrupt.
ing tima of fuse. Shortcle-
cult currant results in serles
of arcs thot quickly go out

Asbestos powder surrounding the
renowable. link olds In quenching

12

the arc. Blode-end cortridge fuse shown
is In the 70-600 cmp, 250.v closs. Most
tenowable elements are type In Fig. 13

AND LINK DESIGN

1 Renewable links common-

ly used ore shown, The
time-tag element to right has
blowing areas along the edge.
Canter area provides time-log

4

i
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1 toct reduces fuse
heat. Clomps compen-
sate for lack of tension

15 Ctomp holding
ferrule clip snug
Is easily removed for
tuss replaocement. by
unscrewing the cop

Good ¢lip con-

—_—,

=

In replacing ordinary fusce with
time-1ags, the size often haa to bo
reduced. This is lmportant in motor
protection since ovorfusing with
time-lags reduces motor overload
protectioo. Sige reduction may be
made without changing the original
tuss holder. Reducers are availeble
that fit into knifo clips i€ it 18
necessary to change to ferrule-end
fuses.

Renewable Tivo-lag Link. The

Fuso bly showing el t
cartrldge casa and end blodes.
Renawable element Is held firm by
washers and heavy bolts, reducing
contoct resistance to o minlmum

1 Extro time.

lag is provid-
ed by log plates.
Narrow sections of
the link are kept
{rom opening under
momentary over-
lood by the thermal
capocity of plates

82 (406)

T le 1ink, at the far right in
Pig. 13, consiats of & eeries of
narrow- and wido-element sections,
wids portions are called the thermal
arens and act as hent-storage com«
partzents. Under short-time over-
loads, these soctions absorbd the
sudden beat froo surroundisg thin
spots. Thus the fuse {s proveated
from blowing: on momentary overloads.
ghould over-current continue, the
heat-absorbing capscity of the
thoroal areas decreases, allowing
reduced sections to molt.

on short circuit, thin blowing
areas open ainco time does not
persit hent dissipation to thermal
sections. Large 1ink-end connectlons
provide points of heat dissipation
through copper-fuse torminsls
besides essuring wminioum contact
resistance.

Timo-1ag 1ink LnPig. 10 provides
an extre degreo of time deley. Two
heavy lag plates separato three thin
bloeing sections. Heavy portions
provide timo lag by drawing beat
tron tho adjoiniog thin spots.
principal blowing parts are the two
thin sections, near the tereinals,
which open on short circutt. Since

two arcs in series cannot be main-!
teloed at thosame voltage 85 enslly
as one, fast interruption results.
Hence less matal 1s vaporized, re-,
ducing pressure daveloped withis
the fuso. Becauso of this -condition,
there is less possibility of the
fuse exploding or belehing fire o
short eircuit. On gradusl tempera:
turo rise, duo to prolonged over:
load, tho lag plates cannot absorb
the extrs heat snd so the reduced
center section opens. B

%hy Puses Blow, A dlown fuse
indicates trouble in a circuits
There are several roasons for blow
ing in addition to a short circul
and overload, Poor electrics
contact at the fuse holder cause
overheating, which lowers the fuge’
current rating. Discoloration ©
the copper results, making thi
trouble esay to spot. ;

Puses are often used in oo
circuits for short.circuit prote
tion, while & thermal devig
conneécted in series with the llo
operates if motor is overlosdes
Here fuse rating is well abo
Cull-load current rating of ootor !
allow for heavy starting current:
If fuses are used for overload

well as short-ofrcuit protectiodil

select the time-lag type to proved
blowing on motor starting.

If o fuse is ot a point whe
apblent temperature ia high, !
cannot carry 1ts reted load. 8in
tecperature changes offect fus
operation, they should be installf
when possible where tha fuse )
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subject to tho same aabient tempern-
ture as the protected equipment.
Cbeerve this precaution generally
in applying protective devices that
operate on the thémal principle.

Overfusing. Overfusing (s not
the proper romedy for annoying
cireult intorruptions. Where fuse
blowing {s frequent due to over-
loads. the blowlng pravents motor
or wiring burnout. Too large s.fuso
reduces tho degree of protection
8gainst overioad and defeats the
purpose of fuslng. .

Orilling holaes {n the sldes of
fuse cortridges. to cool the ele-
ment, is a dangerous practico. On
stort circuit a high preasure is
doveloped within the fuse that aids
in quenching the src. Small vents
8t each endof the cartridgs relieve
bressure after it has awept the are.
fioles in the tube reduce pressure,
lovering rupturing capacity of the
fuse. They also allow emission of
ot gas and molten metal, both of
vhich are hazardous.

G00d Contact. Importance of good
electrical contact at fuse ¢lips
:mnor. be overstressed. Kecp inmind
'h:t & fuse blows when heat de-
n.lop“ excoeds the element's
D' ting poiat. gince total current
r‘““ through the fuse clips, any
l::lun,nco at those points causes
. tional heat to be generated. As

fesult, the fuse blows below its
Fated curregt value.
‘"':00': contact at fuse ends reduces
hen,n: tension of clips dua to tho
duce, aveloped. Tenslon loss intro-
Pies 8 additional resiatance, further

Teasing the hest. To Insure good
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fuse contact, terninal clamps, pig.
14 and 15, @ay be used. Replace any
apring clips that may have lost
their tension,

1t 18 good practice to check fuse
holders periodically, keeplng the
above points in oind. Puses in
critical circuits, which normally
carry near rated current, should be
replaced at regular intervals. At
tine of replacomont, check fuse
clips for tension. Puses taken out
of service may be returned to stock
afteor {nspection,

Puses ia Parallel. Puses aro
ordinarily madewith current ratings
up to 600 amp. Those of higher rat-
ing are made on order. To protect
circuits carrying more than 600 amp,
fuses in the standard range are
often paralleled. Wwhen so arranged,
any additlonal rosistance introduced
in one fuse path results in the
other fuse carryingnproportionate-
ly greater current. If fusss In par-
allel blow frequently, tho causa may
often be traced to poor contact at
one Cuse clip. lncreased resistance
at this point reduces current flow

through that fuse: the tuse in
parallel blows since it ansupes 8
najor portion of the circuit load.
Curront then shifts back to the
first fuse. causing it to opea on
overload.

Where practicable, avoid paral-
leling of fuses.

On parallel installations, it is
good practice to mensure.the current
through each fuse pertodically. A
split-core ameter serves this pur-
pose in sn alternating-current
systen. An appreciable unbalance
should be corrected. -

Renewable Links. Note these pre-
cautions 1o connoction with renew-
able links: (1) After repeated blow-
ing there is s tandency to end the
annoyance by using two .links in
parallel oralink of higher current
rating. This merely removes the
synptom temporarily while cause of
faflure remaina. (2) Renewable link
often overhesta and blows because
of poor element contact "at olther
end. When renewing, be sure eiement
and Link tersinsl are clean before
acrewing on ¢nd caps.
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