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GENERAL 

~c2Ee of Section 

Thia section coven requirement• and 
-thoda for the protectiOll of akimiera, 
apparatus terlli.Dala ad live leads-

The r~r-u COftrad ill thia sec-
tion shall be followd except u modi-
fied by applicable apec:ificationa and 
drawinp. 

Each figure in this HCtion illus-
tracu only conditiOll8 to which refer-
ence 1a made in the tat and is not 
to be considered u covering the re-
quir-.ita for other conditiom that 
may be inwlved. 

Precautions Al!inst Peraonal Inlu:J:, 
E~D111811t Dm1e and Service Inter-
ruptiou 

Genaral pncautiou .to be taken against 
·peraonal injury I equipamnt damage and 
aervice int•~tiona are covered in 
Baadbook O aad are to be observed at 
all tu.a, u they apply to the ope.ra-
tiona being performacl. Specific pre-
cautiona, vba applicable, are in-
eluded in thia •ection with the uao-
cUted -thacl. 
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VD.IfiC.UION 
General 
Protection Methods 
Apparatus Terminals 
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Live Leada 

Arrangement of Tools 

Prior to starting operations covered 
by thia section the toola and other 
items required ahould be arranged at 
the work locatiOll ao u to IIUliaue 
fatigue and incoavenience 'When 'balldl-
iq. 

Verification 

Itea for the verification of the 
equipment illatallad" by the operatio~s 
covered in this Hction are listed. in 
Paragraph 4 of.thia aection. 

The items marked "(P)" in this sec-
tion are ao designated to denote that 
the equipment should be verified be-
fore it becomea inacce11ible or be-
fore a portion of the work becoama 
indiscernible, due to following iD-
atalling operatiou. 

The verification itema in this aec-
tion may also be used u a self-
check guide when performina opera-
tiona covered by this aection. 

Thia section include• material from BSP-800612-1S4 and 800-612-157 Copyright, 
Beapectively, by American Telephone ad Telegraph Company 

Printed in U.S.A. 
Printed ill U.S.A. 
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2.... IRSTALLDIC EQt'IPMENT 

the cool.a ancl ■upplie• required for­
the operation• covered ill thia ■ec­
tion are li■ted below and are ill 
addition to tboee li■ ted in other 
sectiou of thi■ handbook that app y 
to connecting operation■. 

2.l 

R-1682 Sciaean, Electrician'•• S" 

2.2 Supplies 

R.-1021 Bruah 1/2", Stiff 
ll~-583101 Fiber. Sheet, l/64" 
IK-644743 Lacquer, Cellulose Acetate 
RM-646793 Solvent, Shellac 

(R-4343) 
RM-591127 Tape, l'ricti011 3/4" 
R.-3359 Tape, PVC 1/2" 
R-3428 Tape, PVC 3/4" 
R-3455 Shellac, White 
ICS-7851 Varnieb Impregnated Sleeving 

RK-581228 Black No. 7 (.148''1.D.) 
3 Ft. Lg. 

RK12l804 Black lllo. 8 (.133"1.D.) 
3 Pt. Lg. 

IK-581229 Black No. 9 (.ll8"I.D.) 
3 Ft. Lg. 

IIH-628431 Black No. 10 ( .107''1.D.) 
3 Ft. Lg. 

RK-628413 Black No. 13 (.076"1.D.) 
3 Pt. Lg. 

RM-628436 Black Ho. 14 (.068 I.D.) 
l-1/4" Lg. (500 Pc■ ./Box) 

IN-681514 Black No. 14 (.068 I.D.) 
2-3/4" Lg. (100 Pc■. /Box) 

RK-628437 Black No. 18 (.044"I.D.) 
3 Ft. Lg. 

RK-628411 Bad No. 8 ( .133 I.D.) 
3 Pt. Lg. 

BK-581590 Yellow Ro. 0 (.328 I.D.) 
3 1't. Lg. 

IDl-581510 Yellow lllo. 9 (.118"1.D.) 
3 Ft. Lg. 

RM-581592 Yellow No. ll (.095"1.D.) 
3 Pt. Lg. 

Sleeving Flexible Vinyl Gray 

B.-3726 Det. l l/2" I.D. x 12" Lg. 
R-3726 Det. 2 7/8" I.D. x 12" Lg. 

2 

3. 

Waz Iaprepatad C.OttOD Sleew 

P-365046 Black (.040" I.D.) 1-112• Lg. 
(500 Pc■ . /Box) 

P-3E8775 Black (.070" I.D.) l-1/2" 
(500 Pc•. /Box) 

P-40C391 Black (.040" I.D.) 2-3/4" 
(500 Pea . /Box) 

Tube 1 PVC Rigid Gray 

RM-587082 l/4" I.D. x 2311 Lg. 
RM-552458 l/2M I.D. x 32" Lg. 
RM...S52417 3/4" I.D. x 33" Lg. 
IK-552448 111 l.D. x 36" Lg. 
IK~552452 l-l/2" I.D. x 29" Lg. 

ltEQUIREHERTS AND METHODS 

Lg. 

Lg. 

3.1 

3.ll 

General 

All Vi.res whether formed or loose 
shall be protected where there is a 
po••ibility of them coming in contace 
with sharp edges of cable 'bracket■, 
Vi.ring sui,port■, or other pa::ca of 

3.111 

the equipant framework, regardlea■ 
of the type of Vi.re uaed. Wire• 
shall also be protected where there 
i■ a poHibility of th• contacting 
md abrading (rubbing) OD mvable 
part• of equipant. 

(l'VC) Insulated Wires (■uch u BG, 
BB, BU and BY) and (PE) Ioaulated 
Wires (■ucb u type BF and ahielded 
pain of 750 and -760 TJpe Cables) 
(T!'E) Inslll.ated Wire■ (such as those 
of lCS-1919S ad TCS-19224 Cables) md 
(DACBL) Inaulated Wires (■uch as 
Type ''M" Cables) shall be protected 
againet contact vi.th the •talwork, 
whm ••cured to cable brackat•, wir­
ing ■upport• or other parts of the 
fr&lll!VOrk not having an approved 
protective fini■h •uch u Ho. 483. 

!2!!,: A protecti,,. finiah •uch aa 
the 483-D i■ the type generally 
furni■hed OD famaing rtnp. 
jumper ring■• ''L" ~• cable 
bracket■ used on No•. l and 4 
Cro■■bar ad Croeebar Tandml 
equii,aant, and the cable 
brackate OD No. S Croe■bar 
fr-•. Thia fini■h i■ al•o 
uaed OD the IIDAp-oD ''U" shaped. 
cable brackets at relay rack 
and similar bay■, ad the fom 
support bars (co-,nly called 
"towel bar supports") used to 
support the form■ of switch­
board cable■ that turn off the 
cable rack directly to the 
apparatus. 



(_ 

( 

HB 9 

3 .1. .. 2 

3.113 

3.12 

3.2 

3.21 

3.3 

3.31 

3.32 

3.321 

3 

Polyvinyl Chloride i.naulated wires 3.322 
having an outer covering of lacquered 
cotton (PVC-cl.) such u :sc;; or BW, which 
are generally d'eaignated SWl, DZ or DJ 
on wirinl drawinp, that 1a, wiring 
which 1• run and dreaaed against a 
mounting plate, does not require pro• 
tection acept where there ia danger 3.323 
of the wire(a) coming in contact with 
sharp edges of metal &amework or 
other parts. 

Rubber or neoprene insulated wires 
(such u KS-15141, KS-15143 ICS•Z109S 
ahd similar types of flexible wire) 
shall be protected againat contact with 3.324 
the metalwork and material (twine 
clamps, nylon ties or clips) used to 
secure the wire• to cab!e brackets, 
wiring support•, or other parts of the 
framework, whether or not a protective 
finish 1a provided. (1tefer to Section 
22S for proper protection). 3.325 

At ICS-1S660 Wiring Supports: .where 
loose wiring or avitc:hboard cable 
leads come in contact with the mount• 
ina screw for the KS-15660 (plastic) 
Wiring Support uaed on relay racka, 
no protection ia required. 

Protection Materials 

Material■ uaed for protecting foma, 
terminals, skinner leada, etc. are 
gray friction tape, PVC adhesive tape, 
varnish impregnated sleeving, wax illl• 
pregnated sleeving, fiber sheets and 
prefonied fiber details, refer to 
Paragraph 2.2. 

Protection Mathoda 

Protection of Sewed Forms: Hafer to 
Section 22S of thi1 Handbook for the 
methods and requirements applicable 
to sewed forms. 

Protection of Skinners and Loose 
Wiring: Where group• of skinner, leada 
or loose wiring require• protection 
from contact with framework or other 
types of metalwork, one of the follow­
ing •thoda should be utilized. 

Wherever practicable and the metalwork 
area involved is small, apply one lay­
er of PVC or friction tape half-lapped 
around the metalwork. The friction 
tape muat be coated with shellac. The 
protection ahaU extend at least 1/Z" 
beyond each aide of the protected area. 

3.33 

3.34 

3.3S 

(a) 

360 
--, 

Groue~ Oi skinner or loo■e wiring 
leads may be protected by applying 
friction or ?VC tape around the wiring 
evu.ly, tightly aDd with at least a 
half-lap, the lut two turns of PVC 
tape doea not require ■r.ellacking. 

Group• of 1kinner11 or looae wiring 
leads may be protected by wrapping a 
cut piece of sheet fiber around the 
wiring "r metalwork. The fiber IIU■ t 
be 1ecured in place to the extent that 
it camiot mow or 1l1de freely away 
from the area requiring protection. 

Groupe of skinner■ or loose w"i.ring may 
be protected by ..-J:>apping a section of 
alit PVC tubing arcnmd the wiring or 
metalwork. The elit tubing IIUllt be 
secured in place aa described in 
Paragraph 3.323. 

Skinner• or loose wiring may be pro• 
tected by running the lead• thru a 
1ection of flexible vinyl sleeving 
prior to the temination of the lead■• 
Secure the sleeving· in place when 
nec:eHary to eliminate any 1110Veant 
away from the protected area. 

Face Equipment in Switchboards: Pro• 
tection of skinners to jack.a, lamps, 
key■ and similar face equipmmt in 
avitchboards frca the ltNl uprights 
should be provided in accordance with 
the method• and requirements covei-ed 
in Handbook 30, Sec:tiOll 30.\. 

Terminal Stripe at Horizontal Side of 
Diatribut:ing Framaa: Where cables are 
:,m parallel to the tranawne uma 
and fanning rings are not uaed at the 
cable butte, a fiber det:&il (P-449759) 
or a piece of 1/64" fiber should be 
placed between the cable butt and the 
transverse arm to prevent the wires 
from touching the metalwork u covered 
in Handbook 8, Section 340. 

Protection of PVC Insulated Wires: 
Where individual skinner leads or 
several lead• in a group require pro­
tection from •talwork, the ICS-7851 
Varnish Impregnated Sleeving should 
be •.itilized in accordance with the 
following: 

When more than one skinner lead ter• J 
minates at an individual terminal and 
requires protect:ion, enclo1e theae 
leads within an individual piece of 
1leeving. 
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(b) 

(c) 

(d) 

WO. OP 
LEADS 

1 

2 

3 

4 

1 Se act• approp ri ate.• eave• ae 1 i 
&oil the table in Flgure 1. 

Cut th• alem.q ao that it extends 
at 1 ... t 1/2" beyond each aide of 
the area being protected from the 
mtalvork. 

The ES-7851 Sleeve• ehall be applied 
eo they do not alide freely beyond 
the protected area. If eleeve doe• 
alide freely, apply at leut 1·1/2 
lape of PVC tape to retain the aleeve 
in position. 

wrn t:.lTTr.R AND ES-7851 SLEEVES 
20 GA 22 GA .i4 GA 26 GA 

Mo. 14 Ro. 18 No. 18 Ho. 18 

No. 10 No. 10 Ho. 11 No. 13 

Mo. 10 No. 10 No. 11 No. 13 

No. 7 No. 8 Ho. 9 No. 10 

FIG. 1 LUDS IIQlJDING SUEV! PIO'rECTION 
(PAI.. 3.351) 

3.4 hotecting Shielded Cable and Wire 

3.41 Par protection of shielded cable ,.nd 
win refer to Section 700 of this 
Handbook. 

3.5 Protecting Apparatus Terminal• 

3.51 Terminal• of appa:i.·atua vboee deai ~ 
permits mowiment, euch u floatu { 
contact terminal• ahall have a cl~ar­
ance of not leH than l/32 inch, men 
measured in their moat adnree po1i• 
ti011.. otherviae sleeve or tape pro­
tection 1• required. 

When it ii neceaaary to protect 
apparatua terminala from ebort cir­
cuits with adjacent tend.nab. the 
termiul ad coanecticma (whether 
soldered or aolderleu wrapped) shall 
be sleewcl with vanish impregnat,!d 
eleeving. 'rhe ■leaving should be 
applied u ehown in Pil•• 4 and S. 
tn elNYing it 1• neceaaary to elip 
the lleeve over the wire prior to 
lead termination. 

3.53 

I 

Proteceion of apparatus temin&la i1a 
paerally not required unleH the 
wiring ad tbe equipment arrang~:ic 
do not pe~t auffident aeparacion 
between the terminal• aerving cric~~a~ 
lea.la aueh u the cue of battery 
and &rou:,ld feeden or o-.her critical 
lead• coanecced co adja~ent termin.la. 
hotection MY aleo be ":"equired when 
a critical lead 1• com:ected to a 
tenai.nal adjacent to f=amework or 
1110UDtin1 plate drilling. 'rhie protec­
tion. when. required, ia usually epeci­
fied on wiring diagral8 OT equipment 
drawinp u part of the design consi­
deration.a. However. uauaual wiring 
conditiou. aueh u the use of a 
number of 20 gauge wine connected to 
cloeely apaced terminals \.~•ich would 
make it difficult co Mintain proper 
clearance between adjacent terminals, 
might require protection although not 
apecified on wiring di&grmu or odler 
job paper11. 

Where rec;uired, protect apparatua 
term1nala wit:11 varnieh imprer...aced 
eleaving per tS-78.51. Refer to the 
table in Flgure 2, if nece•~ary, to 
daterm1De the cU.aaeter of the eleeving 
required. Uee a •f.n&le sleeve over 
all akimuan or surface wiring lead 
end• comiec:ced co a particular termin• 
al, where poHible, and place the 
llHVing over the lead end• before 
CODDaCCin&o 

N'UMID OP LEADS AI 
llCS - 7851 BLACIC SLEEVI?I: I TERMINAL 
! 

' 
NO. SIZE I.D. 24~ 22 GA. 20 GA. 

LEADS nmt SBQID l'OIHS 

BM-628431110 .106" 1.2 1 1 
I or 3 

lDl·.581229 9 .118" 2 or 3 1 or 2 1 or 2 
IM-621804 .8 .133" - 2 or 3 2 or 3 
RM•S81228 7 .148" - - 3 

SUUACE WII.ING 

RM-621804 8 .133" 1,2 - -
or 3 

FIG. 2 SIZE OF SI.IEVING BEQCillD FOR THE 
PROTECTION OF APPAU:rtJS 'I'DMINAI.S 
(PAR. 3.52) 

I 
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At A00aratus With Sewed FOTll1S: 
Cut the sleeving to the length re­
quired to cover the tnminal and ex• 
tend apprmd.mataly 1/8" beyond the 
end of the terminal u illuatrated in 
Figure 3. 

5 

RP-0656C 

FIG. 3 SLEEVED 1'!RMINALS • APPAIATtJS 
WITH SEWED FOBMS 

(PAll. 3.541) 

3.542 At Surface Wired Apparatus: Cut the 7 
sleeving to the length required to 
cover the terminal without extending I 
beyond the end of the terminal. 
The sleeve when in position should be 
flush or aU gbtly underfluah with thej 
end of the terminal aa illustrated 
in Figura 4. 

IIITG l'UoTl RP•0656D 

FIG. 4 SLEEVED TDMJlLU.S • APPARATUS 
WITH SURP'AC! WIRING 
(PAR. 3.542) 

3.543 lU Resistance Lamps: The inner or 7 
line tend.nala of the No. lU resia• 
tance lamp■ should be sleeved when : 
two or 1110r• lamps are lllOUUted adj&• 
cent to each other, and the outer 
terminals are strapped between adja• 
cent lamps with straight strap wire in 
the terminal notches. ?lace the 
sleeving in accordance with the type 
of wiring uaed as covered in Paragraph 
3.541 or 3.542. 

3.55 

360 
!Q!i: ?.:'~tectior. on the terminals of 

113 a;-.d liC resistance lamps 
ia not required dace these 
lamps are r'.ot provided with 
notched ■t-apping terminals. 

80 and 105 Type k;siaton: When the 
terminals of 80 md 105 type reaia• 
tors project th:ougb mtal panels or 
mounting plates they should be pro­
tected with 5/8· piece■ of No. 14 
(IM-628436) alNving. Since t:-:.: 
sleeving in this case ii raquired to 
provide protection between the 
mounting nut and the adjacent termin• 
ala, !.t ahould he pushed back to the 
base of the terminal. It ia not: re• 
quired to extend over the soldered 
ccnmaction. 

3.6 Protecting Pigtail Apparatus 

3.61 The wire terminals (pigtails) of 
apparatus such aa KS-13368 Capaci• 
tors, KS-13490 and 106 type resistors 
and 400 type diodes, when they are 
supported by their pigtail connec• 
tiona, should be protected with 
KS-78S1 Varniah Impregnated Sleev• 
ing aa illuatrated in Figa. S or 6 
and then ia leaa thAn 1/16" 
clearance betveen: 

(a) The pigtail lead and metal surfaces 
(panel, framework, covers, cans, 
etc.) 

(b) The pigtail lead and any terminal to 
which it doe■ not connect. 

(c) The pigtail lead and any other bare 
pigtail lead or bare wire connected 
to a different terminal. 

(d) The pigtail lead and enamelled wire 
of inductors or other apparatus. 

3.611 Pigtail leada should be aleeved 
whenever there are poasibilitiea 
that they may come in contact with 
other bare lead■, te~la, or 
metal due to no:cmal installation or 
maintenance activity. On shop wired 
apparatua, conaiderati.m of these 
poasibilities is reflected by the 
application of sleevinJ at apparatua 
where thia is deemed necesaary. 
On job wired apparatua, consideration 
should be given to these poasibili· 
tie■, particularly lo'hen the pigtail 
lead sizes are 24 gauge or naller 
and when the pigtail lengths are 
auch aa to prlllllit easy diaplacemeDt. 
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3.6U 

3.613 

lib• om end of a pigtail apparatua 
ia ccnmec:ted tom equipmnt tend.Dal 
and th• oppoaite axial lead ia con• 
nected 41.rectly to a loo•e win or 
cable 1..Se thi• •plica (axial lead 
to wire) •hall be iuulatad with a 
a-7851 V&rDiah 'Illpnpated Slane. 
"rhi• alMV9 •hall be cut long enough 
to completely cowr the axial lead 
and aplice area. and 11WJt alao fit 
-=agly owr the area to eliminate 
the po•aib~lity of •lidiug fr-. 

On aome tranai•tor■, the collector, 
b&N and emitter leads are apaced 
approamately 3/64" apart at the 
plane of the bua. In such CUH 
when the apaciug 1a m in.trepl part 
of the duign of the COlllp01181lt, the 
1/16" clearance requinmenta of 
Parq:aph 3. 61 ia vaiwd for the 
•pacing of the pigtail leads .. rgiug 
from the bue. 

IP-06.561 

FIG. S PRal'!CTlllC LEAD·DI WIUS OF PIGTAIL 
APPAIATUS (PM. 3.61) 

3. 7 Protecting Live Lead■ 

3.71 'l'he •kimlar enda of all uuconnected 
liw lead• in equipped or unequipped 
circuit■ •hall be protected individu• 
ally by an approwd ■leeving or id th 
tape applied aeparately to each lead 
with a half lap. 

6 

1. SLDVDIG KAY BE PAltrliLLY SLIT AND SLID 
BAClt 01' LEAD 'l'O W.J:N SunICIDT CLEARANCE 
JOI. MA1aNC CORRECTION. 

2. END OF SLEEVING SHOULD PBOJEC'r APPaOXI· 
MATELY 1/8 INCH BEYOND END OF TIRMINAL 
WITH SLIT ORIENTED TOWilDS SIDE OR BOTrOM 
OF APPARAl'US. 

.... ll&Tus t:ND 
OI TEii Mt NAL. 

RP-0792 

- PtC:TAtL. 
COMPONENT 

St:t: NOTE I 

VAIIIIISN• 1IIIP11£GNAT£O 
SL.t:t:VING PEIi 111·71~1 

FIG. 6 SLEEVING OF PIGTAIL LEAD CONNEC'rIONS 
TO APPAIATUS 'l:EIMilW.S 

3.712 

3.713 

3.714 

(PM. 3.61) 

All lead• connected to a lbe circuit 
at one end are to be considered u 
liw leada, except caaaon ground 
leads. 

Live leads are generally de•ign&ted 
by the symbol L 011 the u•ociated 
vi.ring diagram.■ when optional wiriq 
or equipment 1a portrayed or when 
lead.a an to be imltipled to other 
circuit• in a partly aquipped unit 
or fr-. 

llben a live lead b 1mltipled throusti 
a mmaber of circuit• or circuit 
part•, protection u deacribed above, 
•hall be uaed at all unequipped cir• 
cuita, althousti, initially the lead■ 

at th••• circuit• may be uncomaected 
at bot:h end■• 'l'be protectiou 1a 
placed initially so that it will be 
unnecessary to add auch protection 
later, u individual circuit■ are 
equipped. 

When equipping part of the wired 
Ot\ly porti011 of multicircuit units, 
live leads in the fint unequipped 
circuits aball be protected. Also, 
when removing equipmnt from one or 
more circuit■ of the unit, the live 
lead■ shall be protected in the new 
fint uuequipped circuit. 

r 
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3. 715 1All live leads aasociated with wiring 

3.716 

3. 72 

• to be counected by the inataller 1 run 
iu the roof, piliq rail or my com­
pouat of the awitc:hboud above the 
key■hlf shall be protected by the in­
staller. 

When it can be eatablished in the 
shop that portions of local cables in 
switchboard keyshalves such as those 
usociatecl with calculagraphs, opera­
tor and supervisory jacks, etc. re­
quire connection of some leads in a 
particular um or branch of the local 
cable by the installer, the shop will 
omit: protection on any live lead■ in 
t:he particular arm. The installer 
shall provide protection on the live 
lead■ in such cues. • 

Application of Sleeving ·or Tape to 
Ends of Skinners: Sleeving should be 
used, if possible, when more than a 
few leads require pro~ection since 
their application requires considera­
bly less time to place and to remove 
than taping of the individual skinn­
er ends. Use the following as 
specified: 

Leads for Soldered Connections 

P-36S046 (1-1/2" long) for No. 22 gauge or 
S111&1ler leada 

P-36877S (1-1/2" long) for No. 20 gauge or 
larger leads 

Leads for Solderleaa Wrapped Connections 

P-40C391 (2-3/4" long) for 22 gauge or 
smaller leads 

3.721 

3.722 

Leads at Sol~ered Type Terminals: 
Place the sleeving over the end of 
each live lead so that it extends 
at leut 1/4" beyond the end of the 
bare wire and extends a minimum o £ 
1/4 11 over the inaulatecl portion of 
the skinner. Bend the aleev.d end of 
the skinner approximately at the 
center of the sleeve u shown in 
Figura 7. 

Leads at Solderless Wrap Type 
Terminals: Place the sleeving over 
the end of each live lead ao that it 
extenda at leut 1/4" beyond the end 
of the bare wire and extends a mini­
mum of 1/2" over the insulated por­
tion of the skinner •. Bend the 
sleeved end of the skinner approxi­
mately 1/4" from the end of the sleeve 
located at the inaulated part of the 
skinner u shown in Figure 7. 

7 360 

~OOUM.ING ~ ll'OtNT 
,oa ao1.DC:11CD 1N•ca 
U-TM& 

IP-0656P 

FIG, 7 SLEEVING SICINNEll ENDS OP' UNCONNECTED 
LIVE LEADS (PAIS, 3.721, 3.722) 

3.723 Use Friction Tape (BM-S91127) to 
protect the live leads when sleeving 
is not available and only a few 

3.73 

leads are iD'Valved. Apply one wrap-. 
ping of tape aro,md each individual 
live lead with a half lap so that 
it overlaps the insulation a minimum 
of 1/4" and extend• at least l/4" j' 
beyond the end of the bare wire. 
Apply a light coat of Orange Shellac 
Varnish (BM-646482) to the tape in 
all cue■ • 

NOT!: Although the uae of Gray 
- Plutic .Adhesive Ta~e 

(JCS-14090) 1a also authorized 
and may k uaed in place of 
friction tape by the Shop, 
ita use for field application 
is preaencly reatricted to 
treatmant of shielded wire 
and cable butta. 

Storage of live leads: when the 
protected live leads are to be 
folded back and sewed to the forms 
u specified for the disposition of 
unequipped wiring, at leaat one 
stitch of the sewing twine should 
be placed ovar the exposed sleeves 
to prevent them from protxuding from 
the sewed fozm and to leaaen the 
hazard of accidctal dislodgement 
of the sleeving. 

~: When sleeved leads are enclosed 
in fiber tubes, sewing twine 1a 
not required to hold the 
aleevea in place. 
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Genaral 

All virea require' protection if there 1• a poaaibility of 
cODtactiDI • aharp eda• or a' movable part. 

1'9C, PE, Tl"! and DACBL Inaulated Wires protecteci llben ae-
cured to metalwork with an unapproved protective finiah. 

PVC-ct. Wire auch u BG or BW to be protected wha in con-
tact with sharp metalwork. 

!lubber or neoprene flexible wire to be protected from 
twine, clmpa, nylon tie• when Hcured to cable bracketa, 
etc. 

Protection Method• 

Where practicable, inaulate metalwork with PVC or friction 
tape - 1/2" beyond each aide. 

Skinnen and looae wiring requiring protection. 

P\"C or friction tape half-lapped. 

Sh .. t fiber around wire or •talwork - secure. 

Slit fiber tubing 09V lead• - ••cure 

Run luda thm flexible vinyl aleeving - aecure. 

Skinnen to face equipment in awitchboarda. Protect per 
Baadbook 301 Section 30A 

Ar. diatributing frame• where horizontal terminal atrip• are 
aerved by one cable (no fanning ringa) fiber detail 
(P-449759) or 1/64" cut fiber placed between cable butt 
and tranawrae ana. 

Protect PVC Inaulated Wire: 

Several leada terminating at single terminal - uae aingle 
piece of aleeving. 

Uae aleeving and extmul 1/2" beyoncl each aide of protec-
ted aru. 

Sluving doea not slicie freely - aecure 

Ae2aratua Terminal• 

Protect floating terminals when clearance in moat adverse 
poaition 1a leH than 1/32" 

Protect apparatus terminals from ahort circuit• per l"ip. 
4 or S. 

Sleeving proper type and aize. 

Sleeving properly applied - li8" beyond ~nd 

--

Pil. BO. FIG. NO. 

3,11 

3.111 

3.112 

3.113 

3.321 

3.322 

3.323 

3.324 

3.325 
l 

3.33 -

3.34 

3.35 

3.35a 

3.35c 

3.3Scl 

3.51 
3.52, 4,5 

3.53 

3.54 2 

3.541 3 . 
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VERIFICA:rION ITEMS AND BRIEF STATEMENT OF REQUIREME?,"'TS (':0?.'T1D) ?.a...~. ,'lO. 5 7!G. ~iO. 

4.3S 

4.36 

4.37 

4.4 

4.41 

At surface wire apparatus - per Fig. 4 or 6. 

Required on inner or live terminals of llA Resistance 
Lamps. 

Required on terminals of 80 and 10S Type Resistors when 
projecting through metal plates. 

Pigtail Apparatus 

Protection required when axial lead is uaed as a means of 
support and clearance ia less than 1/16" between: 

a) Metal surfaces 

b) Adjacent Terminals 

c) Other bare pigtail leads. 

4.42 

4.S 

(P) 4.51 

4.S11 

4.S12 

4.S13 

4.S14 

4.515 

(P) 4.52 

(P) 4.53 

Leads cormected directlt to pigtail leads to be insu• 
lated - cover axial lead and splice area, fit snug. 

Live Leat.s 

Unconnec~ed live enda individually protected where re• 
quired. 

All unconnected live lead ends, except those of common 
ground leads, protected individually in both equipped 
and unequipped circuits. If one end of lead is connec­
ted to a live circuit the unconnected end 1a considered 
"live". 

In cue of live lead.a aaltipled through a number of cir­
cuits or circuit parts, all unconnected ends at un• . 
equipped circuits should be protected, although initially 
the leads may be unconnected at both ends. 

When part of the wired only portion of multicircuit 
units have been'equipped, live leads should be protec­
ted in first unequipped circuit. Also if equipment has 
been reinoved from one or more circuits of the unit, 
live leada in the new first unequipped circuit should 
be protected. 

Live leads associated with wiring to be connected by 
installer run above keyshelf of switchboard should be 
protected by installer. 

When portion• of loca: cables in switchboard keyshelvea 
are connected by the inataller, all live leads in 
cable should be protected by installer. 

Sleeving or tape used aa required - Protected indivi­
dually with sleeving. Friction tape permitted when 
sleeving is not available and only a few leads involved. 

Sleeving proper cype and size. 

3.542 

3.55 

3.61& 

3.611 

3.612 

3.71 
3.711 

3.713 

3.714 

3.715 

3.716 

3.72 
3.723 

4 

5,6 
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(P) 4.531 

(P) 4.532 

(P) 4.54 

(P) 4.541 

(P) 4.542 

(P) 4.SS 

4.56 

Lead• for •oldered cODDectiou: P-365046 ■leeving on 22 
pug• or nialler di-ter wirea; P-368775 aleeviq OD 20 
aau1• or larger di-.ter wir••• 

Leada for aolderleaa wrapped connectiona: P-40C391 aleevina 
OD 22 pus• or amaller diameter wirea. 

SlNving, where uaed, properly applied. 

z...da at aoldered type terminala: OYerlapping end of inau• 
lation 1/4" minimum and extending 1/4' minimum beyond end of 
bare wire. Sleeved end bant back at about the center of 
the ■leeve. 

Leada at aolderleH wrap type terminala: Overlapping end of 
inaulation 1/2" minimum and extending 1/4" minima beyood end 
of wire. Sleeved end bent back at about 1/4" from the end 
of the aleew located at the inaulated part of the akiimer. 

3.72 

3.721 

3.722 

Tape, 'llb.ere u•ed, properly applied and ahellacked - One 3. 723 
wrapping of friction tape applied with half lap to overlap 
inaulatiOD 1/4 11 miniam and extending l/4" minimum beyond 
end of bare wire. Tape abellacked. 

Where lead• are aewed back in form at leut one atitch of•-· 3.73 
ing should be placed O'ftr ezpoaed aleewa. 

No arrowad line• due to extenaive reviaiona 

[
Vertical line• at side of Parasraph 
indicate• requirementa. 

a.a.on for ll.eiaaue: 
To update and revi•e requirementa. 

Engineering Plamaiq Manager 
Coamn InatallatiOD ad SenicH 
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