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SPLICING AND REPAIRING vVIRE 

1. GENERAL 
l.Ul Thi:-; ~~ection outlines n1et1Jocls fur the spllc!n~ and r('p:lir­

ing ni \Yin:, and also ~pccif1cs the CCltHlitiuns ·where 
splic~._·-; arc penn ittcd. 

1.02 On rein&i:aBations and moves \d1t·rc it is necessary to ex-
t t' IlC 1 :s t a t i o 11 w ire s . t h c y 1 n a y b c s p l i c c cl \\' h c n : ~ 

(a) TJ1e rcn10Ya1 of ,.,·ire already in place \\·nuid create an 
11t1sigl1tl}· ;tpl)CaraJlCf'. 

( h ) T h t' \\- i r c r u 11 a 1 r c : H i~ in p 1 a c e i s :!O f c c t or 111 or c 1 n 
length, is in good condi~ lt)J1

1 
and i-; l'ruJ><..rh· fa~tt:ncd. 

(c) Tl1c \\'ire rnn alre;uh· in p1ace is le-.;-.; than 20 fct·t in 
knfo.::-th and C<ltH1itirll ~arc such th;tt rcplacint~ \\'nuld in­
v o h·e con :-; i d c r a L l y n1 ( ·. r c l; t1; u r t h n m : d ~ i 11 g a s p l i r c . 

1.03 At new installat~ons \Yhcn· it is !1f'Ce~·:.sar\· to tnake a 
s t at i 1 1 n , '- ·1 n · run , l 1. i e-: s 1 h: ~ 11 ! i ·: 1 '· · r" n · r 1 n lc 11 t~ t h. t h c \,.in: 

s u u ~ e d s i 1 ( 1 u l d c u n t a i ; 1 n o :; p 1i c --· ;; u t h c r t l' ~ ~ n fa ct u r _\ · s p J i c c 5 • 

2. LOCATING 
2.01 l.Pcatc each spiice \dHre it ''ill <)h\ a:·s be available ior 

i:l:--pcctilitl and \\·here its Ztppc;trance \\·ill not be un­
sightl_\·. Jn thi:-; c( 'nncctinn do nut locate a splice in a \\·ali, 
partiti(lll, or concealed \',iring. 

2.02 \Yhen reusi11g part of a run n1ade ,,·ith \\·ire of tiH~ oidcr 
c u 1 n r s ( '\ · h i t c a n d g r c e n ). d u 11 t1 t p b c e :1 ;; p 1 ice \ '· il ~- r l' i h ~ 

,\·irt~s nn tl1e 1\\-,, sifk-; of thl.' :--:plice arc· of dilfcrent co1()r.:;; unlc.'<~ 
the :-. plice i.-) rna de in a loca t 1011 \Yhere a ppca ranee i" Il\it i 111-

pr,rtant. \Vlwrc ~tppearancc is 1mpnrtallt, n·1nove the old \Yirc to 
a lH1int \Ybcrc 1t (cxc 1uding- tl1c splice) i~~ C(•iH't·a 1cr1; for ex­
a T n p 1 < • • a ~ i n p a s :..; i u ~-!' t 1 t nn t !-'. h a h ' d c · in a tl o or f) r \\-a 11 or r u n -
nin~ to a p!ctnre 1noiding nr <iP1ilar location \\·here 1t \\·ill not 
nnrtna11y he ,-j~: ihlc irnn1 the n( ), )r. 
3. IDE!\lTIFICATION Al"~D USE OF TR .. A .. CER vVIRES 

3.01 Trac~.·rs ha\ c been \\-il\'vn into the in,ulati11n oi conduc­
t n r :-' t n fa c i l ; t a t e t h c i r i d c 11 t i fi cat i o 11. I n ~~ p 1 i c i 11 !.!, \\ i rt · ~ , it 

is ncces~<try th;tt tracers be idcntilied and spliced together so 
that they \'.-111 be cc~utinuous. 

C24.141 
Page 1 

SPtiCING AND 
REPAIRING WiRE 



Page 2 

3.02 The conductors of the various kinds of \\·ire tuay be 
di:-)tinguished one fron1 another as follows: 

(a) Single inside \\·ire by the yello\v tracer. 
(h) Pair inside wire by the red tracer and green tracer. 
(c) Triple in~ ide wire Ly the red tracer. green tracer and 

Y c ll o \ \' t r a c cr. 
(d) ~\.2uad ins ide \virc hy the red tracer, green tracer, ycllfnv 

tracer and black tracer. 
(e) Sing:lc bridle or duct \\·ire by the double tracer (parallel 

raised thrca(l~). 
(f) Pair bridle or duct \Yire by the single raised thread on 

one \Yin' and the plain surface on the other. 
(g) Triple bridle or duct ·wire by the double tracer, single 

tra ccr and plain \Vire. 

4. SPLICING SINGLE INSIDE WIRE 
4.U 1 Sing lc ins id c wire should he s pI i ccd in the sa 111c 111a nn er 

as a single conductor of pair inside \Yire. Therefore, in 
splicitq ... ~· single in:;;ide wire he guided by the tncthod outlined in 
paragraph~ 5.03 to S.O'J inclusive. 

5. SPLICING PAIR INSIDE WIRE 
5.01 ~!akc splices as :-.hn\\!1 in the following figures. F()r 

c n n v e n i v n c e t h c t v: o p a i r s o f '"' i res t n b c j o in e d a r e 
d c> i g n a t \' d a ~ p: 1 i r ~ tL 1 and pair :\ o. Z. 

5.02 Scpar:-tte \'.'ires fr,r ahont ten inches. Lay red tracer \\·ire 
t' i pair 1\ ll. 1 and g r c ~..~ n t r a c c r \\ ire of p a i r No. 2 to­

gctht:r and cut off six iurhcs fro1n end. 

Pair No.1 Green~ 
~.~ ·R~d: · .,:;: :; :m ::::~; ;: ~% tf~~· i·e e:;;; if :_::: 

~~:::.~P:7=·e:~ :a ii :; '; ;:r ~::_-.=::::::::::::-...:::~:=~----::::::::::-_-:::_::::_-:::_-:_-_-_-~ 
~~ ::::;.;:i · · ·:c:.::::=-_-_-:-.:_-.:-:.:::: ... -::::::-_:-_-_.._-_-_-_-_-::_-_-_-:-:::::::::::-:.: 
~"' ~----;_ -· • ...y.,..,. .- _...,_,. m-· 'Mtt' ·; -~)"'tt 
Pair No. 2 RecT:7" 

Fig. I. 

5.03 Hen1ovc insula tinn fr11111 \Yires for a distance of three 
inches a:-; follows: 

(;d I .!lOSl't1 in:-;ulal.intl at end of wire \\·here splice 1s to lJe 
1nadc hy ptdlint.; \\·ire hct\\·een ja\YS of diagonal pliers. 

(b) f;rasp \\·ire bct\\·cen jaws of pliers, three inches fr()nl 
end. \\'hen notch·~~d pliers are used. sli{lc the \Yire he­
t' .. \-cen the jaws of the pliers until the \Yirc slips into 
1he n(.trl1. 

( c ) I ·>{ ~.,· r t p r c s sur c un p 1 i c r ~; wit h care s n 3 s not t o n i c k () r 
cut th~.· \\ire. 
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(d) l\.etuovc insulation by dr:! \\ iJI!S- plit·r:-, tu\\·ard t·nd ui 
\nrc. 

(c) Clean \Yirc thorough1y by dra\\·ing bared ,,,ir~ through 
plicr3. 

(f) Tritn frayC'd ( nd,; of 1nsubtinn. 

::§~~~~;:J:=c~--~~~:_] 
Fig. 2. 

5.0-t Place a sleeve on each \':ire nf p~ur 1\n. 1 and pu:-.h hack 
tu \'.ithin about <llJC-llali inrh irurn tl1c~ end uf tht· in­

sulation. l~ecp fingers riear of ends to ayoid injury ,,·]a·n 
\VIres CC>lllC through S lceves. eend 11p Cll(_ls of \vires slightly. 

f\~0~. . .. // 
\---.· ··~-~~ · About 

,......,.;:~···:""'~· 1' 
,...~~ ~1n. _... 
M.t.M-t~~- \.. ...j ~?~-
~"7;;;~;;;z;;;;;;;:;:;.~;;;;;;;;;,;;:u~~;;;;~~;z:__;;;;;;_;;;;;,_~~d-'"-=·~c:-- ----~~-

Fig. 3. 

5. 0 5 In s e r t nn e \ -.·1 r e o f p a i r ?\ o. 2 i n t h c :d c e v l' n n t h e c • 1 r r c -
spondilig \\·ire (red (Jr gr<.:cn trac< .. :r~)) ni p:tir 't\;). 1. l'tL-h 

the wire thntttgll the skc\·c until it is he~\·(:r:d t·nd nl ~ItT\·•·. 

~;7'"--·=-~-~-'f'<~;,;~~ 
~~"?·,.,...,..,....., • ......,.. 

Fig. 4. 

5.06 Pui1 ends of v~·ircs through ::,leevc until in~ulation b tight 
against ends of sleeve. 
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5.07 C;rip sleeYe at each end w·ith pliers and diagonals as 
shuwu. The ja \\ s uf plier~ shall not extend over ends ul 

sleeve. 

Fig. 6. 

5.08 Ci\T sleeve fl)Ur haif-turll··:. ~~leeve shall he tw·isted fr\ltll 

lnllh end~. \\'rap n:1naining \\·ire around in:;ulation tine\: 
tin1es, bcginnut.l4 witl1111 olH:-quarter of an inch of slcl'\'l'. { ut 
off excess wires and press ends in finn!y a.::~ainst in:-;ulation \\·ith 
long-nose pliers. 

4 Half Turns 

Fig. 1. 

5.09 Cover the joint with t\'J) \'.Tappin.<J·s dl 1nctinn tap(\ 1l:tlf-
1appcd and re\·t.rsc·cl. ~tart \\rap at center. \Vrap tu 

one inch bcrond last turn of \\·ire aruund insulation. l~evcrsc 
\\Tap t o o 1 H; in c h b e yon d 1 a s t t u r 11 o i w i r e at o p p o s i t c l 11 cl o i 
sleeve, and then reverse wrap a11d end at center of sleeve. Keep 
the tape under tension \\·bile it is ht'illg wrapped. Tear tape 
off square and press end iinnly agaitbt spli(:e. 

'::: ...,..,..,..,.. ~t~:lc~c-~~''"=cl~~~~-~ ,L. It,.~;::;;:~;;:.;: .. -· /7 . .• __ ... /- ~/ ./. ~-~--t>-r;; '··. ·~"':;z;;;..,.,.,·~"'"'''"'';'"""""s,.,.,;;;;;;"H'~,.,.""' ... ~_::_----;~z~~~·-=--:, ...... :~:;«-:· -"'-_--:· .... ~~·~~~u;r .::<::-===>a~- -~ 

Fig. 8. 

5.10 T\vist the free \vires about the splicc(l \Yirc with as nc3rly 
as pn;;; sib 1 c t h c nrigin a! la_\', a flo\\' in~; just c no ugh to rc­

lnain untwi"tcd fur o.Jnvenicnt splicing. 

'~~~~~~ 
~ -· L ~- ..... __ _.::::·;:>__.-' ~· /tP 

I I 

~~-·t··---·--····-------·----~~·"' .· . A· - ··-- -;:.· •. ;.:-: .... ~:.:...:~:;.r J' 
!;::;:" __ ..::;___ .• .• =-~-:..;.::=; . • _-_: -~ 

Fig. 9. 

I I 
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Fig. 11. 

6.02 Continue operations as specified for splicing pair inside 
\\·ire (Part 5). 

7. SPLICING QUAD INSIDE WIRE 
7.01 In general. quad inside \Yire ~houlcl nnt he sp1ict.~d he-

cause of the relativch' short runs \vhich arc n1ade "·ith 
such \Vire. I fri\Ycvcr, if splic~ing is necessary, scpara tc the con­
ductors of each quad \'.'ire for a distance of about t\venty-two 
inches. Then 1 a y t he tn tog e t her so as t n fa c i 1 it at c t h c cutting of 
\\·ires at di~tances sho\vn in the fc,llowing table: 

Qt:AI) Xo. 1 j Ot!1\D I\o. 2 I 

Cc>LOI~ or-• ,.-f-R-Ac--E-;'R__,....~-~-.-E~-.<-:;T-C)-I1;-~_o-C-t-'T-~~~::;:~~-,~,. T!L\CER I LE><G~~~·~o Ccr--1, 
)'" C 11 U \ V J) 0 11 0 t CUt '{ C 11 C)\ V 18 i 11 C h C S 

Ped ()inches 1\.ed 12 inches 
Crccn 12 inches Green ()inches 
Black lk inches Black l)o not cut _______ _:.__ _______ --....!_ ____ ·--·---··· ------· 

7.02 Continue operations as specified for splicing pair inside 
·wire (Part 5). 
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8. SPLICING SINGLE, PAIR AND TRIPLE BRIDLE OR 
DUCT WIRE 

8.01 Sp1icc single, pair and triple bridle or duct \\ire in 
accurdance \Yith the n1ethod outlinL d for splicing sin~!k, 

pair and triple iu~idc \Yire (Parts --l, 5 and 6), an exception being 
\\here ;;p1ice i:-~ tnade in \\·ire which i:-; run un the outside of a 
h u i l d i n .~· u r i n dan q) pI a c c s . In t h is case t h e ~ p 1 icc s 1 nus t be 
ulvcrcd \\ith t\nJ layers of rubber tape followed hy two layers 
t•f friction tape. 

K02 In applying rubht:r tape, start ,,·rapping at center \Yith 
an o\·erlap of one-half the \Yidth of the tape. \Vrap to 

nth· iuch lH.'\·uud last turn of wire around insulation. l{cverse 
and \\Tap ttlw ClllC inch beyond last turn nf \':ire :1t opposite en{l 
of sleeve. HcYcrse and end at center. Keep tape under tension 
\\ hile it is ht'illg \\-ra:;pcd. Press joint firrnly bct,,·een fit1gers 
or in the pahn of the hand to cetnent the t\VO layers of tape 
together. Cenerally, a six and onL-half inch piece of tape will 
be ~ufficient. 

KOJ In applyillg friction tape. start ,,·rapping at center over 
rubber tape \\·ith an c)vcrlap of one-half the \Yidth of the 

tape. \\'rap to one-half inch beyond end of rubber tape. J~c­
vcr:-;e and wrap to une-h:tl f inch beyt)!Hl end of rubber tape at 
opp< )site encl. HeversL' and end at center. l(cep tape under 
tc11~i,H1 \\'hile wrapping. 'Tear off square and press end finnly 
against splice. 

9. SPLICING BRIDLE OR DUCT WIRE TO INSIDE 
WIRE 

9.01 In connecting 20-gaugc bridle or duct \Yire to 22-gauge 
inside \\'ire \\·here it is found dt:sirahle to run bridle or 

duct \\·ire for part of the run and inside \\·ire for the ren1aindcr 
of the run. 111ake a. splice or, if it is necessar.r to establish a 
testing point at the point of connection, use a t\\'O or three­
post connecting block (depending on \Vhcther pair or triple 
\vire is used). 

9.02 In splicing pair bri(lle or duct \Yire to pair inside \\'ire, 
ftJllc)\v the 1nethod outlined for splicing pair inside ,,·ire 

(Part~) \\'ith the exception of the connection of tracer \vires 
which should be as follo,,·s: 

(a) Single tracer bridle or duct ·wire to red tracer inside 
\nre. 

(h) Plain hrid1e or duct ,,·ire to green tracer inside wire. 
9.03 In splicing triple hridle or duct \\·ire to triple inside wire, 

folio\\' the rncthod outlined for splicing triple ins!de \\·ire 
(Part ()) \vit h the <.>xccpt inn of the connection of tracer \\'ires 
\Yhich should be as follov:s: 

•• ' • 
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(a) S~nglc tracer bridk ur duct \nrc tn red tracer inside 
\nrc. 

(b) Plain bridle or duct wire to green tr:tc( r in::. ide wire. 
(c) 1Jcnlh1c tracer bridle or duct \vire to ycllu•.v tracer iu~ide 

\\'Ire. 

10. REPAIRING STATION WIRES 
General 

HUH T h c f oiicnYi n.r.; ge n er;d prin c iplc s should be app 1 i(.;d 111 
111 a k 1n g- rep a irs to s t at ion '\.ires : 

(a) Correct the condition v;h!ch ha:..; caust.•(l the service to 
be i1npaired, doing thl' \\·nrk in such a ntanncr as t1) 

prevent the recurrence of the san1e trouble and to 
clin1inatc as far as practicable any unsatisfactor_\' C<lll­
ditions that n1ight result in the deveioptncnt of trc)ublc 
in the near future. 

(h) Avoid tnaking ternporary repairs \\·hcncYer possible. If 
unab~e to repair defects pcnnanently or tn corrc~:t 
hazardous conditicHlS bccau:-,c of the Jack of proper 
equiptn<:>nt or 111~iteria1. nr due to the nature of the \\·ork 
in\'oh·ed, he go\·en1cd by in:-:tructions of the test dc:-;k­
tna.n or dispatcher or hy local practices. 

(c) \Vhcn clearing stati;)Jl \\·ir(' trouble which locates at a 
\ Y ire tie. c 1 at n p, cleat or 11 ;1 i 1. 1 n a k c t he repair in the 
standard rnanner, hut do not place such a fastener over 
the splice or taped portion nf the wire. 

(d) \Vhcn repairing npcns in statinn "·ire, always take c~1re 
to tnake the splice in such a rnanncr that any strain 
'vi11 be equalized bct\\·een t.he conductors of the v:irc. 

10.02 In gt:·neral. station "·ires that are dan1aged to such an 
extent as to require the splicing ()f open conductors or 

the replacen1cnt of a sectinn of thl' 'virc may be economically 
repaired as outlinc:d in the following table. 
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( a) * c~ tl t U u t t lw ~ C c t j t I 1l 

j II \\ ·J1 i C h d <,' f t' C t {'X­

is 1 ~ a 11 d s p 1 i c e in a rH · \\' 
sc·ction, by tnakitq; a 1 

splice at one end ·.1f 1· 

new sect inn and ter­
rnitLtting other end at a 
t('n11inating point, such 
;ts prutector, conncrt­
ing block, set, etc. 

c·oll(litioll 

1. \\'ire 1s in such conditiun as to· 
ntake it necessary to replace a 

sect ion of the \':ire. 
2. ()pen or other defect cannnt he 

rcadih' and dcfinitclv locate<l after 
!T:-:t and ~l careful visu~d inspection. 
3. IJistance to a tcnuinating p(lint 

or the type of Lt:-itcncr used is 
sud1 as to tnakc this nH:thnd 1nnrc 
cconorniral and practicable than 
111ct hnd (h). 

(l>J *Cut (int the ~ecti\:J1 i l. C(!tHlitions 1 and 2 pf 1ncthod (a) 
. in \vhich defect c:-:- l obtain. 

ists and splice in a nC\\·1 ·) IJistancc to a tenninating point 
section, hy n1aking a I or the type of fastetHT used is 
"p lice at hot h ends of I such as to tna ke this nH~t lJc)(l 111nre 
1 h c n ~· '>V s c c t ion . ll' con cnn ic ;tl a 11 d p r a c t i c a b 1 e t h a n 

rnethnd (a). 
. ·--·-----···! ....... ______________ ·-----

(c) c·ut \\·ire at 1\H:a t ion ! 1. ()pen can he de fi n it e l_y I ocate d. 
\Vir e is nth t · n ,,. is e in g (H) d con­
ditirln and propcrl.v fa . .;tcncd. 

<lf open and splict·: 2. 
condu~·tnrs hy lllt';lfl·, l 
u f 02.l or 03.2 CfiPPt' r ' 3. 
slccn·s (depcndin.~ on 
. t~·au.~·c of wire). 

S u fii c i en t s 1a c k can be u b t a ill c d 
for such a ~;plice . 

(d) SpJ icc open con- I 1. Conditiuus 1 and 2 of tnethod (c) 
chtain. ductnr hy n1can:-\ 

nf a No. 16 tinned, 
s in ~d c tube, 
~lecve. 

cup per 
2. Sutlidcnt slack cannot he ob­

tained for splicing in accordance 
with 1net hod (c) . 
.3. 'I'ht~ \Yire already in place is of 

the older colors (\vhitc or green), 
appearance is in1portant, and the 
:-:plicing nf a tlC\\" ~;cction of wire in 
accdrr!ance \vith the tn<'thod nutlint·d 
in paragraph 2.02 is not practicable. 

·-----------.. , 

* \\.ht.re n1c1hod (a) (\r (h) al)n\·e is en:pl<,_\~·d ;tt loc;di•,ns 
\'. lit'tt' ~-tppcarancc is iill;1c;rtant and the c(llor nf the \\·ire 
;1ire:Hly ill place is white or green, locate the splice as 
~~:rt1incd in para.~raph 2.02 if the wire used in the new 
sn·li()ll i-:. i\'<lry or hr1l\nl. 
·---- -------------·------- ·-----------·-·---- .. -- --------.. ·--·' -
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Splicing 
10.03 \\'here tncthod (a), (b) or (c) in the talde on page 8 is 

culplc>yed, tnake splices as outlined in Parts 4, 5, 6, 7, H 
or 9 of this section, depending on the type of \virc to be spliced. 

10.04 \VlHT<' tnctlHld (d) ]s ctnp1oycd. rctnn\·c insulation fur 
3/4 illc~l un both ~:idt's of the upcn, cxcrci:-.ing care not 

to nick the wire, and then thuroughly clean C<JIHluctnrs. .A 
coll\Ttlicnt llltthcHl for rul!uving in::;ulati()n frcnn wire i:-~ out­
lined in parag-raph 5.03. 

,,....._.,._ . . ~~~-:::-_-..,.,.,..,.,..,.,.;~..,.~ , .... 
~~i'##H'•··~ ... - ~~~~-· ..• ~ .. ., 

~..,. .•· 
--~ ~ "'-:'~~ ,_-;::::::::_,;::::::-; rpf 

f.~:.~- in~ i \'(- .3· \n:· ""\ 
• """{ •4r 

I 

Fig. 12. 

1 0. 0 ~ T 11 s crt h a n · d c n d s o f '., · i r e in a ?\ u. 1 f) t in 11 e rl, ~ : n g 1 t' 
t n he, copper s 1c .._. v t'. a n d t l i c 11 pi 11 ( h c n d s o f s le c v c t i ~~ h t 

an)und \\·ire \Yith long lHh1..: pliLT:). 

·~ .. _,.............._ ~~;--.,.....,._ .... ,/~~~~~~:;,;;:;--::. 
~~,~ ..•• -·•' .· ..... .~:.<-. 

~ ... 
'€~~--~--.- r.,..,..A -~.......-.!'-... .... ....:~~":.. ' 

'-.......No. 16 Tinned Copper Sleeve 

Fig. 13. 

1 0. 0(. S o 1 d e r c n t i r e 1 t · n g t h n f s 1e eve 'vi t h r u ~; i n C' nrc ;-; ( d d c r. 
t>)ver joint \\·ith tv~·o \\Tappings oi irictiun t:tpc :ts 

ontlinC'd in paragraph 5.tl9. 
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