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REPLACING BLOWN FUSES

1 . GENERAL

i r O l  T h is  S e c tio n  co ve rs  g e n e ra l p re cau ­
t io n s  t o  be observed  in  r e p la c in g  

fu s e s  and re p la c e s  A 302.405, Issu e  A. I t  i s  
re is s u e d  p r im a r i ly  t o  change th e  method o f  
r e p la c in g  fu se s  h a v in g  a condenser lo a d  and 
d e s c r ib e s  s p e c ia l p ro ced u res  f o r  rep lacem ent 
o f  b low n c a r t r id g e  fuses under c ircu m s ta n ce s  
w h ich  p e rm it th e  te m p o ra ry  deve lopm ent o f  
abnorm al lo a d s , as d e s c r ib e d  be low .

1 .0 2  S p e c ia l p ro ced ures  may be re q u ire d  
f c r  rep lacem ent o f  b a t t e r y  d i s t r i b u t ­

in g  fu s e s  s e rv in g  l i n e  f in d e r s ,  and p o s s i­
b ly  f o r  rep lacem ent o f  fu s e s  s e rv in g  some 
o th e r  ty p e s  o f  equipm ent' in  w h ich  a tempo­
r a r i l y  abnorm al lo a d  may d e ve lo p  im m e d ia te ly  
a f t e r  in s e r t io n  o f  a new fu s e . When such a 
fu s e  i s  b low n by an a c c id e n ta l s h o r t c i r ­
c u i t  c r ground o c c u r r in g  d u r in g  a busy h o u r, 
c a l l ^  nay " p i le  up" on th e  equipm ent w h ile  
i t  i s  ou t o f  s e rv ic e  to  such an e x te n t th a t  
a f t e r  th e  f a u l t  has been c le a re d  and th e  
c i r c u i t  re -e n e rg iz e d  th e  i n i t i a l  c u r re n t  
d ra in  w i l l  exceed th e  c a p a c ity  o f  a re p la c ­
in g  fu se  o f  norm al v a lu e . In  some* such 
case-s i t  may be fe a s ib le  t o  open te m p o ra r i­
l y  th e  le a d s  to  p o r t io n s  o f  th e  equipm ent 
se rved  and to  reco nn ec t them one fcy one. 
th u s  a v o id in g  o v e r lo a d in g  o f  th e  d i s t r i b u t ­
in g  fu s e . In  th e  m a jo r i t y  o f  in s ta n c e s , 
how ever, such a p rocedure  w ou ld  d e la y  un­
n e c e s s a r i ly  th e  com ple te  r e s to r a t io n  o f  
s e rv ic e ,  and th e  method d e s c r ib e d  in  P a r t 3 
sh ou ld  be employed.

1 .0 3  Spare fu se s  o f  a l l  r e q u ire d  c a p a c i­
t i e s ,  fu se  p u l le r s ,  and s c re w d r iv e rs

f o r  use in  m aking fu se  rep la ce m e n ts  - shou ld  
be a v a i la b le  in  r e a d i ly  a c c e s s ib le  lo c a ­
t io n s .  Double fu s e s  as d e s c r ib e d  in  3 .02  
sh ou ld  be a v a i la b le  f o r  te m p o ra ry  re p la c e ­
ment o f  b a t te r y  d is t r ib u t in g  fu s e s  s e rv in g  
l i n e  f in d e rs  in  a l l  la rg e  s te p -b y -s te p  o f ­
f i c e s  and may be p ro v id e d  f o r  o th e r  c i r c u i t s  
and in  e th e r  ty p e s  o f  o f f i c e s  when c irc u m ­
s ta nce s  w a r ra n t.

2 . C-SKSRAL PRECAUTIONS

2 .0 1  Loca te  and c le a r  f a u l t  w h ich  caused 
fu se  o p e ra t io n  b e fo re  in s e r t in g  new

fu s e .

2 .02  Ee su re  th a t  c a p a c ity  o f  new fu s e  i s  
c o r r e c t . Chech* a g a in s t m ark ings  on

p a n e l c-r fu s e  b lo c k .

2 .03  Use fu s e  p u l le r  when re p la c in g  c a r t -  
r id g e  f u s e s . T h i s  p ro te c ts  a g a in s t

p o s s ib i l i t y  o f  in ju r y  shou ld  new fu s e  be 
b low n w h ile  b e in g  in s t a l le d .

2 .0 4  I n  r e p la c in g  a la rm  ty p e  fu s e s , see 
th a t  a la rm  tongue  i s  n o t b e n t o r  o th ­

e rw is e  d e fe c t iv e ,  t h a t  bead h o ld e r  i s  in  
c o r r e c t  p o s i t io n , and th a t  screws a re  f i r m -  
l y  s e a te d .

2 .05  When th e  c i r c u i t  in  w h ich  th e  fu s e  is  
used in c lu d e s  a s w itc h  o r  o th e r  de­

v ic e  f o r  open ing  th e  c i r c u i t ,  see t h a t  c i r ­
c u i t  i s  opened b e fo re  r e p la c in g  fu s e . Re­
e n e rg iz e  c i r c u i t  a f t e r  new fu s e  has been 
in s e r te d .

2 .06  When th e  c i r c u i t  in c lu d e s  tw o fu s e s  
in  tandem  and i s  p ro v id e d  w i th  a

b r id g in g  s w itc h  f o r  s h o r t c i r c u i t i n g  e i t h e r  
one o f  th e  two fu s e s , a b low n fu s e  i s  r e ­
moved fro m  s e rv ic e  and a good fu s e  is  
nec ted  by o p e ra t in g  th e  b r id g in g  s w itc h  to  
s h o r t - c i r c u i t  th e  blown fu s e . A f t e r  such 
an o p e ra t io n  a new fu s e  shou ld  im m e d ia te ly  
be i n s t a l le d  i n  p la c e  o f  th e  blown fu s e .

2 .0?  I n  a c i r c u i t  c o n ta in in g  a c a r t r id g e  
fu se  in  p a r a l le l  w i th  an a la rm  ty p e  

fu s e , th e  a la rm  ty p e  fu se  w i l l  n o rm a lly  
o p e ra te  o n ly  a f t e r  b lo w in g  o f  th e  c a r t r id g e  
fu s e . Be sure  to  re p la c e  th e  a la rm  ty p e  
fu se  a f t e r  th e  c a r t r id g e  fu se  has been r e ­
p la c e d . (O p e ra tio n  o f  th e  a la rm  ty p e  fu se  
w ith o u t  b lo w in g  o f th e  c a r t r id g e  fu se  may be 
caused by employment o f  fu s e s  o f  in c o r r e c t  
c a p a c ity ,  o r  by h ig h  c o n ta c t re s is ta n c e  in  
th e  p o r t io n  o f  th e  c i r c u i t  a s s o c ia te d  w ith  
th e  c a r t r id g e  fu s e . I f  such a c o n d it io n  i s  
encoun te red  and cannot be c o r re c te d  by a t ­
te n t io n  to  th e  p o s s ib i l i t i e s  ju s t  m en tion ed , 
i t  shou ld  be re p o r te d  to  th e  g e n e ra l p la n t  
s u p e rv is o r  f o r  in v e s t ig a t io n . )

3 . SPECIAL PROCEDURE FCR REPLACEMENT CF BLCUN
...

M IT flh G  TEMPORARY DS7EL0PMSKT Dr IS
l Uads "

3 .01  Fuses h a v in g  no condenser lo a d  -  The 
p ro ced u re  d e s c r ib e d  be low  i s  f o r  use

when a c a r t r id g e  fu s e  has been b low n by an 
a c c id e n ta l s h o r t c i r c u i t  o r  g round u nd er 
c irc u m s ta n c e s  such as d e s c r ib e d  i n  1 .0 2 ,.  
w h ich  p e rm it th e  te m p o ra ry  deve lopm ent o r  
an abnorm al lo a d  im m e d ia te ly  upon in s e r t io n  
o f  th e  new fu s e . The p rocedure  i s  n o t ap­
p l ic a b le  under c irc u m s ta n c e s  r e s u l t in g  in  
o v e rlo a d s  o f any a p p re c ia b le  d u ra t io n  due 
to  c a b le  f a i lu r e s  o r  o th e r  t r o u b le  c o n d f^  
t io n s ,  and th e  doub le  fu s e s  s p e c if ie d - f o r  
u s s in  co n n e c tio n  w i th  t h i s  p ro ced u re  a re  in  
no e ve n t to  be employed as a means o f  c a r r v ^  
in g  such o v e r lo a d s .

3 .02  T h is  p ro ced u re  re q u ire s  th e  use o f  a 
doub le  fu s e  c o n s is t in g  o f  tw o  fu s e s ,

s id e  by s id e , s o ld e re d  to g e th e r  a t each end .
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T. P. T. & T. Co. 

REPLACING BL<MI FUSES 

l. GENERAL 

1: -01 This Section covers gimeral precau-
tions to be obs .erved in replacing 

fuses and replaces AJ02.405, Issue A. It is 
reissued primarily to changEi the method of 
replacing fuses having a condenser load and 
describes special procedures for replacement 
of blown cartridge fuses under circumstances 
which permit the temporary dievelopment of 
abnormal loads, as described below. 

1.02 Special procedures may be required 
fer replacement of batt ,ery distribut­

ing fuses , serving liite finders, and possi­
bly for replacement of fuse .s serving some 
other types of equipment in which a te~po­
ra.rily abnormal load may develop immediately 
after insertion of a new fuse ,. When S'.JCb a 
fuse ' is bl o\\--:, by an acciden .tal short cir­
cuit 'ct ground occurring durin 1g a busy hour, 
call..s may "pile up" on the e·quipi:.ent while 
it is out of service to sue~ an extent that 
after t::ie fault has been cleared and the 
circuit re-energized the in ,itial current 
drain will exceed the capacity of a replac­
ing fuse of normal value. In so~e suc h 
cases it may be feasible to open ~ empor~ ri­
ly the leads to portions of' the eq~ip z.ant 
served and to -reconnect them one by one , 
thus avoiding overloading of the distritut­
ing fuse. In the majority of instances, 
ho~eTer, such a procediu-e would delay un­
necessa:.ily the complete restoration of 
ser.ice, and tbe method described in Part J 
should be employed. 

1.03 Spare fuses of all requi red capaci-
ties, fuse pullers, and screwdrivers 

for use in making fuse replac ements . should 
be available in readily accessible loca ­
tions. Double fuses as described iD J.02 
should be available for temporary replace­
ment of battery distributing fuses sen-ing 
line finders in all large step-by-step of­
fices and may be provided for other circuits 
and in ether types of offices when circum­
stances warrant. 

2. GENERAL PRECAUTIONS 

2.01 

fuse. 

Locate and clear fault which caused 
fuse operation before rnserting new 

2.02 Be s1.4-e that canacitv ,of new fuse is 
ccrrect. Check against markings on 

panel or fuse block. 

2.0.3 Use f use puller when replacing cart­
ridge fuses. This prot.ects against 

possibility of injury should new fuse be 
blown while being installed. 

2.04 In replacing alarm type fuses, see 
that alarm tongue is not bent or oth­

erwise defective, that bead holder is in 
correct aosition, and that screws are firm­
ly seate. 

2.05 When-the circuit in which the fuse is 
used includes a switch or other de­

vice for opening the circuit, see that cir­
cuit is opened before replacing fuse. Re~ 
energi~e circuit after new fuse has been 
inserted. 

2.06 When the circuit includes two fuses 
in tandem and is provided with a 

bridging switch for short circuiting either 
one of the two fuses, a blcn,,-n fuse is r e­
moved from service and a good fuse is ~u ­

nected by operating the bridging switch to 
short-circuit the blo\olll fuse. After such 
an operation a ne~ fuse should immediately 
be installed in place of the blown fuse. 

2.07 In a circuit containing a cartridge 
fuse in parallel with an alarm type 

fuse, the alarm type fuse will normally 
operate only after blowing of the cartridge 
fuse. Be sure to replace the alarm type 
fuse after the cartridge fuse has been re­
placed. (Operation of the alarm type fus~ 
without blowing ofthe cartridge fuse may be 
caused by ·employment of fuses of incorrect 
eapscity, or by high contact resistance in 
th e portion of the circuit associated with 
t he cartridge fuse. If such a condition is 
encountered and cannot be corrected by at­
tention tothe possibilities just mentioned 1 
it should be reported to the general plant 
supervisor for investigation.) 

• SPECIAL PFOCEDtr?.E FOR REPLACEMENT OF BLOtclN 
}t 't ~ ·""s~-.;· Ji1 ~ K : fA11CES~ :.r-

MITn ~w TEl-.PORARY DEVELOPMEN'i' OF AE-R:F.c·.At 
LOADS ----

3.01 Fuses having no condenser load - The 
proced~e described below is for use 

when a cartridge fuse has been blown by an 
accidental short circuit or ground under 
circumstances such as described in 1.02, . 

· which permit the temporary development of 
an abnormal load 1..l:!mediately -upon insertion 
of the new fuse. The procedure is not ap­
plicable under circumstances resulting in 
overlo ads of any appreciable duration due 
to cab.le failures or other tro ubl e cono~i­
ticns I and tne dcuble fuses specified for 
use l!l connection wit.n this proce dure are in 
no eventt.o be emafoyed as a means of carry­
ing such overloa s. 

.3.02 This procedure requiree the use of a 
double fuse consisting of two fuses, 

side by side, soldered together at each end. 
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In  s o ld a r in g ,  . c a rs  s h o u ld  be ta k e n  t o  in ­
su re  t h a t  th e  fu se s« a re  n o t re n d e re d  d e fe c ­
t i v e  by e x c e s s iv e  h e a t in g  and th a t  s u rp lu s  
s o ld e r  i s  n o t l e f t  where i t  m ig h t p re v e n t 
re a d y  in s e r t io n  o f  th e  fu s e  in t o  th e  fu se  
m o u n tin g . Each . <jf th e  tw o  fu s e s  used in  
m aking th e  doub le  fu s e  sh o u ld  be o f  th e  
same c a p a c ity  as th e  fu s e  w h ich  i s  t o  be 
re p la c e d . I n  a d d it io n  t o  th e  dou b le  fu s e , 
tw o se p a ra te  fu s e s  o f - th e  same c a p a c ity  as 
th e  fu s e  to  be re p la c e d  w i l l  be needed.

3 .03  When a fu 3e  has b low n u nd er c irc u m ­
s ta nce s  r e q u ir in g  a p p l ic a t io n  o f  t h i s  

rep lacem en t p ro c e d u re , and th e  f a u l t  has 
been c le a re d ,  in s e r t  th e  d ou b le  fu s e  in to  
th e  c i r c u i t  in  p la c e  o f  th e  b low n fu s e .  
Then, as soon as o b s e rv a t io n  o f  th e  e q u ip ­
ment se rved  by th e  fu s e  in d ic a te s  th a t  th e  
i n i t i a l  abnorm a l lo a d  has subsided (w h ich  
shou ld  be , a t  m os t, w i t h in  1 /2  t o  2 m in u ts s  
a f t e r  c lo s u re  o f  th e  c i r c u i t ) ,  p la c e  one o f  
th e  se p a ra te  spare  fu s e s  in  c o n ta c t w i t h  
th e  o u ts id e  o f  th e  fu s e  c l ip s ,  h o ld in g  i t  
f i r m ly  w i th  fu s e  p u l le r s .  W h ile  m a in ta in ­
in g  c o n t in u i t y  o f  th e  c i r c u i t  in  t h i s  way, 
remove th e  doub le  fu s e  and in s e r t  th e  sec­
ond' se p a ra te  fu s e  i n  i t s  p la c e . F in a l l y ,  
w ith d ra w  th e  f i r s t  s e p a ra te  fu se  . fro m  con­
t a c t  w ith  th e  fu s e  c l i p s .

N o te : I f  a b r id g in g  s w itc h  i s  p ro ­
v id e d ,  th e re  w i l l ,  o f  co u rs e , be no 
n eed to  h o ld  a fu se  a g a in s t th e  o u t­
s id e  o f  th e  fu s e  c l i p s .  S u b s t i t u t io n  
o f  th e  perm anent fu s e  f o r  th e  d ou b ls

fu s e  can in  th a t  case be accom plished  
th ro u g h  use o f  th e  s w itc h .

Fuses H aving  Condenser Load

3 .0 4 (1 )  The c h a rg in g  c u r re n t  o f  a condenser 
when added to  th e  lo a d  and leakage  

c u r ra n ts  may be s u f f i c ie n t  t o  b low  th e  as­
s o c ia te d  fu s s  u n le s s  p re c a u tio n s  a re  ta k e n  
when fu s e  i s  in s t a l le d .  31owing i s  more 
l i k e l y  t o  o ccu r w ith  a la rg e  condenser end 
a s m a ll fu s e . For exam ple , SS-SO56 conden­
se r and 2-ampere fu se  In  s ta t io n  equ ipm ent.

(2) A lamp o r  a 10 t o  100-ohm r e s is to r  
h e ld  f o r  a few  m in u te s  in  s e r ie s

w ith  th e  condenser and sou rce  o f  power w i l l  
a l lo w  th e  condenser to  charge and a vo id  th e  
chance o f  th e  fu se  b lo w in g . A permanent 
fu se  sh ou ld  be in s t a l le d  b e fo re  rem oval o f  
th e  lamp o r  r e s is t o r  w h ile  th e  condenser i s  
s t i l l  ch a rg e d .

(3 ) Some condensers a re  p ro v id e d  w ith  
a permanent c h a rg in g  fu s e , and r e ­

s i s t o r ,  as w e l l  a s  th e  custom ary c i r c u i t  
fu s e . I n  t h i s  case rep lacem ent o f  fu se s  
must be in  th e  p ro p e r sequence, i . e .  charg ­
in g  fu se  p la ce d  in  c i r c u i t  f i r s t ,  th en  th e  
r e g u la r  c i r c u i t  fu se  p laced  second.

(4 ) Fuses s e rv in g  im p o r ta n t s e rv ic e s  
h a v in g  h ig h  c a p a c ity  condensers in

th e  su p p ly  c i r c u i t s  such a3 p rogram , m u l t i ­
channe l c a r r ie r ,  e t c . ,  may be d e s ig n a te d  a t  
th e  d is c r e t io n  o f  th e  s u p e rv is o r ,  by s te n ­
c i l i n g  a y e llo w  "C " above th e  fu s e .
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In soldering, • care should. be ~en tel in• 
sure that the fuses• are not rendered d1atec­
ti ve by excessive heat.ing and that sUJrplus 
150lder is not left where it might pr1nent 
ready insertion of the tuse into the fuse 
mounting. Each • Qf the two fuses us1,d in 
making the double fuse should be of the 
same capacity as the fuse which is 1~0 be 
replaced. In addition to the double :l'use, 
two separate fuses of - the same capacUy as 

. the fuse to be replaced will be needed .• 

J.03 When a !use has blown under ci :c-cum-
stances requiring application of this 

replace ment procedure, and the fault has 
been cleared 1 insert the double fuse into 
the clrcuit in place of the blown :f'use. 
Then, as soon as observation of the equip­
ment served by the fuse indicates tha 1~ the 
initial abnormal load has subsided (which 
should be, at most, within 1{2 to 2 mi:nutes 
after closure of the circuit , place o;ne ot 
the separate spare fuses 1n contact vi.th 
the out side of the fuse clips, holdi :ng it 
firmly with fuse pullers. While main'.t;ain­
ing continuity of the circuit in this way, 
remove the double fuse and insert the sec­
ond· separate fuse in its place. Finally, 
withdraw the first separate fuse from con­
tact with the fuse clips. 
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Note: If a bridging switch is pro­
vided, there will, of course, be no 
need~ hold a fuse against the out­
side of the fuse clips. Substitution 
of the permanent fuse .f'or the d•ouble 

fuse can :in tha~ cas• b• -acoolll:Plhhad 
through use of the switch. -

Fuses Baving Condensar toad 

J.04,(1) The charging current of a condenser 
when added to the load and leakage 

-currents may be sufficient to blow the as­
sociated fuse unless precautions are taken 
when fuse is installed. Blowing is more 
likely to occur :With a large condenser and 
a small fuse. For exai:lple, KS-$056 conden~ 
ser and 2-ampere fuse in station equip:nent. ; 

(2) A lamp or a 10 to 100-ohm resistor 
held for a few minutes in series 

with tbe condenser and source of power will 
allow the condenser to charge and avoid the 
chance of the fuse blowing. A permanent 
fuse sho\tld be installed before removal ot 
the lam~ or resistor while the condenser is 
still charged. 

(J} Some condensers are provided lrlth 
a permanent charging fuse, and re~ 

sistor, as well as the custo:t:1ary circuit 
fuse. In this ease replacement of fuses 
must be in the proper sequence, i.e. charg­
ing fuse placed in circuit first, then the 
regular circuit fuse placed second. 

(4,) Fuses sening · important servicas 
having high capacity condensers in 

the supply circuits such as program, multi­
channel ca~~jer, ate., may be designated it 
the discretion of the supervisor, by sten~ 
eiling a yellow new above the !use. 


