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on of a Model System'
This military technical training course has been selered and adapted by

TheCenter for VocatiOnal Education for,"TrialImplemetat
to Provide Military Curriculum Materials fdr Title in ir5cationa1 and Technical.
Education," a project sponsored by the Bureau of .Oecupational and Adult E:ducation,
U.S. oepartment of Health, Education, did Welfaie.
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MILITAW CURRICUIAN MAIERIALS
Ar

The military-developed curriculum materials in this cour4e
package were selected by the National(C.enter for Research in
Vocational Education Military Curriculum Project for.dissem-
ination to the six regional Curriculum Coordination,Centers and
other instructional materials agencies. The purpose of
disseminating these courses was to make curriculum katerials
cevelcped by the military more accessible to vocational
educator, in the civilian setting.

The covrse materials c.ere acquired, evaluaball4vprojeCt
staff and practitioners in the field, apd piepared for
dissemination. Materials which were specific to the military
were deleted, copyrightedmtetals were either otnitted or appro-
val for their use Was obtained. These course packageS contain
.curriculum resource materials 'which can be adapted to support
vocationai instruction and curriculum development.P,
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C04.11114 Oa SCI's Ilan:

The.eourse is designed to provide kniiwledie of Ole ttchniques and procedures for ,joiniit

power cable employing straight addlibranched joints,'terminations, and live ihd caps for

aerial and.undergroed cablelyst'ems. Constructs.S0aig111 budge, and butt sRlices in

lead and plastic sheathed communication cable. The.four ,topic areas cover 341 hours of

instruction.

Unit" 1.1 - Introduction cosists of one lesson n safety policies requiring 5 hours

of instruction%

llnit.1.2-TellThEtLitApliELAfg contains 3 lessons covering 91 hoiirs of instruction.

Lead Sheathed Cable Joints (41 hours) i

f

Plastic Sheathed Cable Joint; (30.hours) w

Join Plastic and Lead Sheathed Cable (14 hours)

!Unit 1.3 - Power Cable Splicing consists of 12 lessons requiring 238 hours of instruction.

Straight Splice, 5 ar.d 15 kv (3 lessons, §2 hours)

Termination SOlice, 5 and 15 kv (3 lesions, 29 hours)

Cross-linked Pol&ethylene Insulated Cable Splicing (1 lesson, 43 hours)

Straight Transition Splice (1 lesson, 25 hours)

.Branch Splice (1 lesson, 25 houttO .

Trifurcation/Transition (1 lesson, 37 hours)

Pe1.11,ng Eye Attachment (1\Iesson, 5 hours)

Live End Cap (1 lesson, 11 hours)

Univ. 1.4 Planning and EstimatOng has to lessons tovering 7 hours of instruction

in telephone and power cable applications.

:11te -untains both teacher and student material,s. Printed instructor materials.

ittOudc A curriculum outline listing objectives, hotirs of instruction and.referenceb

and an inst.ructor's guide further outlining instruction And insttuctor activities. The

4udcnt's wady. contains objectives, information sheets, job sheets, and review exercises.

4. 4.

,



de"

a. "Constructidn Electricians/Power
and CommuniCations Cable Splicing

CIA-121-0023

.
Table of. Contents

Curriculum Oulline

1
. .

...

4

11.Page

'.1

Instructor's Guide, -N:.. 54

Student's Wide 347
(4"

"Telephone gable SplicinHP - 561

Chaptgr 12,')Technical Manual

NAVPERS 10636-PG Constructort Electrician
3 6 2

4,
, ...

Units

Instructor
G ide

.#

,Introduction ,r.
)

Telephone Cable Sp1ici0

Power Cable Spli6ing

Planning and Eatimating

0

82

169

329

.51 JP?

4,

Sludent
Guide
.353

3.Z

454

547

s'

aasroom
C.441e 5-13,

#

4



.t

FOR OFFICIAL Ilk ONLY

# #

colocuunw OUTI4NE.
for

J

CONSMUCTION
/POWER fr CommumcAtrotire

_CABLE SPLICING

by CI A421-0023,
r '10

PROM& 111'

RKNE
OCEINNOFiloN
YEMEN
31Z7121

mud FOR
CHEF W NAVAL TECHNICAL TRUING

"E.

,

GULFPORY -10. 39501
FEBRUAr 1977

8.

I.

A

94Ir

4



FRONT MATTER

Cover Page

TABLE Q CONT6 S

of;

Forewort - ............

Table of Contents

Course Data Page

a

a-a M. IR I. O.

OUTLINE OF INSTRUCTION

btinit Li INTRomiTioN

t

-

4Lesson Tppic 1.1.3 SAFETY' POLICIE

.1. I.

,

Unit 1.2 TELEPHONE CABLE SPLICING
S.

Lesson gopt 1.2.1 LEAD SHEATHED CABLE JOINTS . 8
41,

Lesson Topic 1.2.2 PLASTIC SHEATHED CABLE JOINTS

r
9,

Lisson Topic 1.2.3 JOIN PLASTIC AND LEAD SHEATHED CABLE 7 10

UNIT 1.3 POWER CABLE SPLICIN6 11

Lesson Topic 1 !31 STRAIGHT SPPCE, 5 KV, RR, AWG #8 13

I -

Lesson Topic 1 .23.2 STRAIGHT AND (MARCH SPLICES,. 5 KV, R-L,
15

Lesson Topic 1 .3.34 TERMIgATIO SPLICE, 5 KV, VARNISHED eAmilim
o. INSULATEDAIAD SHEATHED AWG #4/0 POWER-CABLE -

ttesson Topic 1.3.4 CROSS-LINKED POLYETHLENE4NSULATED.

17

CABLk SPLICING 19

4

tif



OUTLINE OF INSTRUCTION (CONT'D) .

,

.

Lessor;4Topic 14.5 .TEiM1NATIONS *WM. XLP 5 KV CABLE -- . . . 21

Lesson Topic 1.3.6 STRAIGHT TRANSITION SPLICE won. STOPt
5 KV, 1/C, XLP TO VCL 23

Lesson Topic 1A.7 ,BRANCH SPLICE, 15 KV, VCL, ANG 4/0- . - . . lob OR 25

PAGE'

Lesson Topic 1 3 8 STRAIGHT SPLICE, 15 KV, XUP, URD-ALUMINUM- - 27

Lessor Topic 1.3.9 TERMINATM (ALL-TAPE),'OUTDOOR W/RAINSHIELD,
. 15 KV, XLP INSULATED, AWG #2/0, 3/C- - - - - 29

Lesson Topic 1.3.10 TRIFURCATION/TRANSITION 1 WAYi3 WAY, 15 KV,
THREE21/C CROSS-LINKED POLYETHLENE, SHIELDED
TO A PAPER.INSULATEDAEAD SHEATHED 3/C,
POWER CABLE' 31'

Lesson Top c 1:3.11 PULLING-EYE ATTACHMENT ON A 5 KV RUBBER-
, .) LEAD, I/C POWER CABLE - 33

Lesson Topic 1.3.12 ,LIVE END CAP ON A 15 KV, 1/C, VAROISHED-
CAMBRIC INSULATED-LEAD COVERED POWER CABLE- - - 35

Upit 1.4 PLANNING .AND ESTIMATING -37

Lesson Topic 1.4.1 PLANNIk AND ESTIAATING (TELEPH6NE CABLE)- - 38

Lesson Topic 1.4.2 PLANNING AND ESTIMATING (POWER CABLE) 39

ANNEXES

Annex 1 - Equipmeqt Requirements Lists

Annex .2 - 8!bliography

MASTER' SCHEDULE

v

40'

se

61



INF

4

,

CO6RE DATA PAGE

.1

7
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OUTLINE DF INSTRUCTION

UNIT 1.1 INTRODUCTION

Estimated Contact Hours allotted this Lnit:

Classroom Practical

, 5 *Hours 0 Hours

TERMINAL OBJECTIVE:

Supported Entirely.by-thiS Unit

#1 1 'Upon completion of pis unit of inttruetion, the student will have
registered fot the course, received'course books, answerid questions
pertaining to keypoints on the organization, mission, and.regula-.
tions of NAVCONSTRACEN and CBC, reviewed class scheaule, been
introdUced tcglass counselorv'stated the standatds of'the school,
described the Oenefits'that can be derived from 00-study tech-
niques, stated how.to4re0ort accident's or fire, lit* the,safety
practices.that are enforcqd in the school, answered orally specific,
questions relating to the duties and responsibilities of a sUper-

visor tnd completed a pre-tett to establish his level of previous

training and experience.

rl



UN1i, 1 12 .4 TELEPH0NE CABLE 'SPLICING
v

,

Astimated CoittactItours allotted this unit:
. 4.

Classroom Practical .

11 Hours.

TERM*LtMaCTIVE

Supported ptirely by this unit

41.2 tpon completion oi this uni itie student will be able to splite

telephonesable in thebeloN listed types, bf cable. The type of

splice tebe made tn each cable and that* limit prescribecrsare

as-indicated by.each cable.

1. Lead sheathed telephone cable

a. Straighesplice - 7A! hbirs
b. Butt splice 7 7.0 hodrs j,

c. Bridge splice - 7.0 hoUrs

Plastic sheathed telephone cabie

BO 0 Hours

a.. Straight splice - 4,0 hours

b. Butt splice - 4.0 hours

c. Bridge splice - 4.0 hours

3. Piastic sheathed telephone Wale to lead sheathed telephone

cable..

a. Straight splice - 7.0 itours 7

All splices will be constructed in apcordance with TM 11-3724

through 8 and Job Sheet tE "It" 1.2J seriei and will be required

to Pass an Audible,test.signal whemytested wtth a telephone teSt

set TS-420(B)p or equivalent test sct,to sittsfactorily complete

this objective.

4

a.3

a

T

1 0

t



t

LESSON TOPIC 1.2.1 LEAD SHEATHED CABLE JOINTS

Estimated Contact pours Allottkihis Lesson Topic:

Clasroom Practical

2 Hours 39 Hours

TERMINAL OBJECTIVE

SupOorted entirely by this lesson, topic-:
a

#1.2 Upon completion of"this unit the student will be able to splice tele-
phone cable in the below listed types of cable. The type of splice

"to be made in each cable a0d the time limit prescribed are as indicated
by each cable.

1 Lead sheathed telephone cable

a. Straight splice 7.0 hours
b. Yutt splice 7.0 hours
c. Bridge-splice 27.0 hours

All splices will be constructed in accordance with TM 11-372-1 through
8 and Job Sheet CE "C" 1.2J series and will be required to pass an
audible test signal when tested with a telephlqe test set TS-420(B)/U
or equivalent test set to satisfactorily complete this objective.

ENABLING OBJECTIVE

Supported entirely by this lesson topic:

When.the student completes this.lesson topic, he will be able to:

#1.2:1 CONSTRUCT a straight, butt, and bridge splice in a lead sheathed
teleRhone cable utilizing the'appropriate tools and Materials in
accordance with TM 11-372,1, 2, 5, 6, and 7; and Construction
tlectrician & 2, NAVPERS 10636-G; and Job Sheets cE-"C" 1.2.1J,
I.2.1.2J, and 1.2.1.3J without deviation. All splices will be
.kluired to pasran audible test signal when-tested with a tele-
pnone test set TS-420(B)/U or equivalent test set to satisfactorily
corplete this objective. 4



7
LESSON TOPIC 1.2.2 PLASTIC.SHEATHF LADLE JOINTS

Estimated Contact Hours Allotted This Lesson Topic:

Classroom

7 Hotirs

TERMINAL OBJECTIVE

Practical

29 Hours

Supported entirely by this lesson topic:

#1.2 Upon completion of this unit, the student will bp able to splice

telephone cable in the below listed types of cable. The type of

'splice to be made in each cable and the time limit prescribed are

as indicated by each cable.

1. Plastic sheathed telephone cable

a. Straight splice - 4.0 hours

b. Butt splice - 4.0 hours

c. Bridge splice - 4.0 hours

All splices will be coEstructed in accordance with TM 11-372-1

through 8 and Job Sheet CE."C" 1.2J series and will be required to

pass an audible test-signal when tested with a telephone test set

TS-420(8)/U or equivalent test set to satisfactorily complete this

objective.

ENABLING OBJECTIVE

Supported entirely by this lesson_topic:

When the student completes this lesson topic, he will be able to:

#1.2,2 CONSTRUCT a straiyht, butt, and bridge splice in a plastic sheathed

telephone cable utilizing the proper tools and materials in accord-

atIce with TM 11-372-1, 2, 5, and 6; and Job Sheets CE "C" 1.2.2.1J,

1.2.2.2J, and 1.2.2.3J wlthout deviation. All splices will be

ii-equired to pass an audible test signal when tested with a telephone

test set TS-420(B)/U c- equivalent test set to satisfactorily com-

plete this objective.

9
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LESSON TOPIC 1.2.3 JOIN PLASTIC AND LEAD SHEATHED CABLE
5

Estimated.Contact Hours Allotted this Lesson Topic:

Classroom

L.

TERM *AL OBJECTIVE

SuppOted entilrely by this lesson topic:

#1.2 Upon completion of this unit the student will be able to splice
telephone cable in the below listed types of cable. The type of
splice to be made in each cable and the time limit prescribed ar4

A as indicated by each cable.

Hours

Practical

12 Hours

1. Plastic sheathed telephone cable to lead sheathed telephone
cable.

a. Straight splice - 7.0 hours

All splices will be constructed in accordance with TM 11-372-1
through 8 ang Job Sheet CE "C" 1.2J series and will be required
to pass an audible test signal when tested with a telephone teA
set IS-420(0)/U or equivalent test set to satisfactorily complete,
this objective.

ENABLING OBJECTIVE

Supporte'd entirely by this lesson topic:

When,the student completes this lesson topic, he will be able to:

#1.2.3 CONSTRUCT a straight splice in a plastic sheathed and a lead
sheathed telephone cable utilizing the proper tools and materials
in accordance with TM 11-372-1, Cdnstruction Electrician 3 8 2,
NAVPERS 10636-0, and Jo Sheet Cc."C" 1f2.3.1J without deviation.
The splice will be reotOred to pass an auclible,test signal when
tested with a telephoneitest set 1S-420(B)41i or equivalent est

set to satisfactorily cqmplete this objOctivel.

1 5
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UMIT 1.3 'POWER CABLE SPLICItib. ni

-Mr

Estimated Contact Hours.allotted this ;unit:
41

Classrom 1 .PraCtical
-

VI Hours 22frilours'

TERMINAL OBJECTIVE:

Supported entirely by this Unit

I.

#I.3 Upon completion of this unit, the student will be able to:

1. Splice single and three conductor, 6 kv power cable in the below
liir.ted types of cable. The type of splice to be made in each .

cable and the time limit prescribed-are is indicated by eacti cabTe.

a. Rubber insulation-rubber sheathed cable, single conductor -

straight splice - 2:0 hours
Hr. Rubber insulatio6-lead sheathed cable, single conductor

'straight splice - 7.0 hours
c. Rubber insulation-lead s eathed cable, single conductor

branch splice - 14.0 hours
d. Varnished cambric insulati -lead sheathed cable, single

conductor - termination spl ce - 4.0 hours
e. XLP.shielded cable, single onductor - straight splici

3.0 hours
YLP unshielded cable, single conductor - straight splice -
4.0 hours.

g. XLP shielded or unshielded cable, three conductor - straight
splice - 11.0 hours

h. np shielded or unshielded cable, single conductor
termination splice - 2.0 hours

1. XLP shielded or unshielded to varnished cambric cable,
single conductor - strlight transition splice - 11.0 hours

Epfice single and three conductor, 15 kv power cable in the below
listed types of cable. The type of splice to be made in/leach
cable and the time limit prescribed are as indicated by each
cable.

a. Varnished cambric insulation-lead sheathed cable, single
conductor - branch splice - 14.0 hours
XLP shielded (URD) cable, single conductor - straight splice -
7.0 hours

c. XLP shielded cable, three conductor - terminatioh splice -
7.0 hours,

d. XLP shielded or unshielded to paPer insulated-lead covered
(MC) cable, Oree conductor - straight transition splice -
21.0 hours

11

16'
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UNIT 1.3 POWER,CABLI SPLICING (Contitpued) A .

3., Splice special joints in single conductor, 6 kv ahg 15 ,kv

power able in the below listed types of.cable. The typti

of special :joint to tee nade in each cable and the time

prescribed are asCindicated by each cable.

a. 5 kv, rubber insulation-lead sheathed cable, single

conductor - pulling eye joint - 2.0.hours

b. 15 4, iarnjshed cabrTable, single-conducto live

end ap - 610 hours.

These splices and.Special joints will be constructed in accordance

with Underground Systems Reference Book, 1957 Edition, Edison

Electric Institute, Termtnations,and Splices - Theory - Practid,

PLM Products, 4799 W..150th St., tlevelahd, Ohio, and Job peet

CE "C" 1.3J series wtthout'deviation. All, splices and special

joints, withthe, exception of the pulTing eye, will be required

to withstand an acceptance test in.accordance with Insulated Power .

Cable Engineets Assbciation (IPCE) 9tandards when tested with a

DC High Potential Tester to satisfactorily'. Complete this obSective.

The-pulling eScejjoint will be required to withstffild:a pulling

force of 6000 pounds on a Ongle conductor cable or 5000 pounqs

a three conductor cable in accordance with ArnericanInstitutei

Electrical Engineers Insulated Conductor Commtttee'standards

satisfactorily complete this objective.

12
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LESSON TOPIC 1.3.1 STRAIGHT SPLICE, 5 kv, RR, AWG #8

Estimated CoQtactHours Allotted' this 'Lesson Topic:

Classroom Practical

S Hours Hour

TiRMINAL OBSECTIVE

Supported entirely by this 1,esson topic:

01.3 -14* completion of th4s unit the student, will be abl#A,to:

1. Splice-single and three conductor, 5 kv power-table in the

lmlow lcited tylies of cable. The type of splice to be made in

each cable and the time.limit prescribed are as indicated by

each cable.

a. Rubber insulation-raber sheathed cable, single cbnductor -

straight sp,lice - 2.0 hours 7

b Rubber insulation-lead sheathed cable, single conductor -

straight splice - 7.0 hours

c. Rubber insUlation-lead sheathed cablv cingle conductor -

.4. branch splice - 14.0 hours-

d. Varnished cambric insu1at1on-16d sheathed cable, single

conductor - termination splice - hours

,e. XLP shieldidxcable, single conduEtor - straight splice -

3.0 hours
f XLP unshielded cable, single conductor-- straight splice -

4.0 hours
XLP shielded or unshielded cable, three conductor

straight splice_- 11'43 hours

h. XLP shielded or unshielded 6able, single conductor -

termination splice - 2.0 hours '

i. XLP shielded or unshielded to varnished cambric cable, single

conductor - straight transition splice -; ll*hours

These splices will be constructed in accordance with Unde und

Systems Reference Book, 1957 Edition, Edison Electric1itTtute, and

Termfnation and Splices - Theory - Practice, PLM Products, 4799 W.

150th St., CleveTand, 'Ohio, and Job Sheet CE "C" 1.3J series without

deviation. All splices will be required to withstand an acceptance

test in accordance with Insulated Tower Cable Engineers Association

(IPCE) Standards when tested with a DC High Poential Tester to

,
satisfactorily complete this objective.

g.

EMABLING OBJECTIVE J

SuppOrted entirely by this lesson topic:

)\

13



assa Topfb-1.3.1 : ENABLING OBJECTITU (cont'-d)

When the st4dent completes this lesson tpiiie will be able to:

01.3.1 CONSTRUCT a straight splicIF in a 6 kv rubber insulated-rubber
sheathed (R-R), AWG #8 pewei- cahle utilizing the appropriatc
tools and materials in accordaOce with UnderardiTd Systems

A Reference Book, 1957 EWi.tion, idison Electric Institute,-
TerminifiTrirand.Splicet ,... Theory Practice, PLA'rroducts,.4799
W. .1-56th7St., CIeve1and,4Ohio and Job Sheet CI-VC" 1.3.1.1J with-
out deviation. The wlice will be required to Kit,hstapd an
.acceptahce test of 336.kv foi- 15 minutes in accordance with

' . Insulated Power CablesEngineers Associatior (IPCE) stapdards when
tested with a DC High Potential Tester to Satis.facto.rily complete
this objective.-t

14

c *1

19
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. LEi5S6N TOPIC 1 3.?2STRAIGgT AND,gRANCH SPLICES, 5 icx, P-L,,AWG #4/0

Estimaied.ContIct Hours Allotted this Lesson Topic:

'k`Ak

? Classroom

3 -Hours

Practical

36 Hours

TERMINAL OBJECTIVE

Supported entirely by this lgsson topic:

01.3 Upon'completion of this unit, the student will be able to:

4 f

1. Splice single and three conductor, 5 kv power cable in the

below 1 ted types of cable. The type of splice to be made

in each cable and the time limit prescribed are as indicated

ty each cable.

(
a. pubber insulation-rubber sheathed cable single conductor -

-itraight splice - 2.0 hours

b. 'Rubber insulation-lead sheathed cable, single conductor -
,

setaight splice - 7.0 hours

c. Rubber insulation-lead sheathed cable, single conductor -

. brinch spliOP - 14.04hours

d., Varnished cambric insulation-lead sheathed cable, single

concIuctor - termination splice.- 4.0 hours

e. XLP shie3ded cable, sin* conductor - straight splice -

3.0 hours
f. YLP unshielded cable, single conductor - straight splice -

\,-4.0,hcurs
g: -XLP shielded or unshielded cable, three conductor - straight

splice - 11.0 hGurs
h. XLP Welded or unshielded cable, single conductor -,

termfbation-splice 4:2.0 hours
XLP shielded or unshielded to varnished cambric caqi, single

conductor - straight transition splice - 11.0 houri

These splices wiftbe constr4cted in accordance with Underground

Systems Referepce Book1957 Edition, Edison Tlectric Institute,

and rermfnation and-Splfces - Theory - Practice, PLM PFIYEIFFIT

4799 U. 150th St., Cleveland, Ohio, and Job gheet CE "C" 1.3J series

wi hout deviation. All soli es. will be required to withstand an

. ,a eptance test in accordance th-Insulated Power Cable Engineers

A sociation (IPCE) Sandardswhe'teste4 with a 0C High Potential

T ster to satisfactotily complete th bjective.
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assm TOPIC 1.3.2 (Clor;tintie

ENABLING OBJECTIVE,

Supported entirely by this lesson topic:

J.

te,

When the student completes this lesson.topic, he will be able to:
11

01.3.2 CONSTRUCT a straight anç a branch splice
.

in a 5 kv rubbe0 insulated-
lead sheathed (4R-1), #4/0 powir cable utilizing the appropriate
tools and materials in 4 cortalice with t___LearlroundSysteins. Reference
Book, 1957 Edition, Edisom Electric Instilute 'and Job Sheet CE bC"
1-7172.1J without deviation. =Me splice will be relquired to with-
stand an acceptance-test of 33.6 kv for 15 minutes in accordance with
Insulated Power .Cable Engineers As,sociation (IPCE) Standards whenr -

tested with a DC HighTotential Testeo satisfactorily complete.
this objective.

At
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L SSON TOPIC 111.3.3 TERMINATION SRLICE, 5 kv, VARNISHED CAMERK INSULATED-

LEAD SHEFHED NG 04/0

Estimated Contact.Rourk Allotted thisLesson Topic:

1 airg-

.

ctical

HoursH
,

Classroom 4

,

VMINAL OBJECTIVE 4

,Supported entirely by this lesson topic,:

k

4-
#1.3 UPOP completion of thfs upit, the .-tu'Itffewill be ahle to:\,

t
I.

,
1. Splice single and.three conductor,5 v power cable in the below

listed types of cable.. The type (51 splice to be made in each

cable and the time 'limit prescrtbed are as indicated by each

cable. o

, ,--

a. Rubbei insulatio_ n-rubbet sheat4d cable single conductor -

straight splice - 2.0 hours, -

b. Rubber insulation-leadshathed cabfi, single conductor -
/ .

.,

. straight spl1ce_--7.0 hours t: .

,
c. Aubber insulatiOn-lead sheathed cable, single conduCtor -

br#nch splice -,,14.0 hoUrs 4,4L

.d. Varnished cambrit insulation-1e4d sheathed cable, single

conductor - teemination splice.: 4.0 hours.

Ae. XLP shtelded cabli, sinlle conduCtor - straight-splice '--

3.0 hours
.

.f. XLP unshielded cable, single conductor - straight splice -

, 4.0 hours ) - .

g. xo, shielded or unshielded cab,14. three conductor -

straight splice L.11.0 hours
h..K XLP shielded or unShieldgd cable, single conductor -

termination spliO, 2.0'hours ,

i. XLP shielded cigLunshielded to varnished cambric cable, single

conductor - straight transAtion splice - 11.0 hours

'rese splices will be constructed in accordance with Underground

"Sxstems Reference Book,j1957 Edition, Edison' Electric Institute, and

lermtnation,and SOTEis - Theory - octic PLM Products, 4799 W.

1506 ViSt., Cleveland, io, and Ja 1.Sheet "C" 3J series without

deviation. All splices will be required t wiihstand an acceptance

test in accordance.with Insulated Power Cable Engineers Association

-. (IPCE) Standards when tested kjh a DC Hidli Potential Tester to satis-

factorily complete this objecti e. 4

e
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'LESSON TOPIC ,3..3.3_(Continued

I 1 I

INABLING OBJECTIVE

4

*I

Supported entirely ky this lesion topic: .

When the student compl4tes this lesson topic,te will be able to:

#123.3 CONSTRUCT a termidftion splice in a 5 kv, single conductor,
Virnished cambric insulated-lead sheathed (VCL), AWG 04/0 power
cable utilizing the appropriate fools and materials'in accordance
with Underground-Systems ReferenceUok, 1953 Edition, Edison
Electric Institute and Job giirer-'7 1.3.3.1J without deviation.
The splice Will bp .required to wit6tand an acceptance test of
37.2'kv for 15 minutes In accordance with Insulated Power Cable
Engineers Association (IPCE) Standards when tested with a OC High
Potential Tester to satisfactorily complete this objective.

23
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LESSON TOPIC.1.3.4 CROSS-LINKED.POLYETHLENE rNSULATED CABLE SPLICING

.

Est*attedsContact Hours Allotted this Lesson Topic:

Classroom

4

3 Hours

TERMINAL OBJECTIVE

Supported entirely by this essOn

Practical

40 Hours

#1.3 Upon completion of thts unit the student will be able to:

1. Splice single and three conductor,,5 lcvpower cable ,in.thg

below listed types of cable.. The type of splice to be made in

each cable and the time limit preicribed are as indicated by

each cable,'

a. Rubber insulation-rubber sheathed cable single conductor -

straight splice - 2.0 hours

b. Rubber insulation-lead sheathed cable, single conductor.-

straight splice - 7.0 hours

c. Rubber insulation-lead sheathed cable, single conductor -

branch splice - 14.0 hours. -

.d. VArnished cambric insulation-lead sheathed cable, single..

conductor - termtnation splice - 4.0 hours

e. XLP shielded cable, single conductor 7 straight splice -

3.0 hours
f. XLP,unshielded cable, single conductor - straight splice -

4.0 !lours

q. XtP shielded or unshielded cable, three conductor - straight

,splice - 11.0 hours

h. XtP shielded or unshielded cable, single conductor -

termination splice, - 2.0 hours

I. XLP shielded or unshielded tomarnished'cambAc cable, single

conductor - straight transition spllce - 11.0 hours A

These splices Will be construCted fn accordance with Under roun

Systems Reference Book, 1957 Edition, Edison Electric Institute,

and Teriination and-Sp1ices Theory - Practice, PIM PrOducts; 4799

St.,'Cleveland, Ohio, and Job Sheet CE "CU 13J series with-

out deviation. All splices will be required to withltand an

acceptance test in accordance with Insulated Power Cable Engineers

Association (UTE) Standards when tested with a DC High Potential

Tester to satisfactorily complete thisobjective.

(4?
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LESSON TOPIC 1.3.4 (Continued)

ENABLIAG OBJECTIVE
. 7

x

Supported entirely by this lesson topic

Wnen the student completes this lesson topic, he will be'able to:

k1.3.4 CONSTRUCT the following splices in 5 kv Crosi-Linked Polyetillene

insuyitted cables utifizing the appropriate tools and.materials in

*ordance with Terminations and Splices -*Theory - Practice, PLM

...Wets, 4699 W. nOth tt., Cleveland, Ohio and 1:6 sheet as

Indicated by.each type cable.

1. XLP shielded, single conductor, AWG # 4/6 *wer cable: -

CE,4C" 1.3.4.1J.
2 XLP unshielded, single conductor, AWG #4/0 power cable -

CE "C" 1.3.4.2J.

3. XLP shielded or unshielded, ,three conductdr, AWG J4/0 'power

cable CE "C" 1.3.4.3J.

The splices will be required to withitaqd an acceptance test of

27.6 kV for 15 minutes on shielded cable and 28.g l.tv for 15 minutes

on unshielded cable in accordance with Insulated Power Cable,

Engineers Association (IPCE) Standards when tested wlth 0 DC High

Potential Tester to satisfactorily complete this objective..



:LESSON TOPIC 1.3.5 TERMINATION WITH XL,' 5 kv CAB1:E

'Istimated,Contact Hoiiri Allotted this LessoniTqpic:

. Classroom, Practical

1 'Hours 5, Hours

TERMINAL OtlECTIVE "

Supported entirely by this lesson topic:
1

#1 3 Upon completion of this unit the stIldent will.be able to:
'1 I

1. Splice single and three-conductor, 5 1(v. power cable in the.below

listed types of cable. _ The type of splice to be made in eaeh .

cable ant the; tiMe limit presdibeCare as indicated by.eich

cable.

a. Rubber insulation-rubber sheathed cable Single conductor -

. straight-splice - 2.0-hours

1./ Rubber insulation-lead
sheathed.6ble, single conductor -

' straiiht 7.0,hours

c. Rubber insulation.-lead sheathed caae, single cqpductor -

.branch splice = 14.0 hours

Varnished Cambric insulation-lead sheathed cable, single

-conductor - termination splice = 4.0,hours

e. XLP shielded cable, single conductor 4-straight splice -

3.0 hours
f. XLR unshielded cable, single conductor,- straight splice -

4.0 hours
)4. XLP.shielded dr unshielded cable, three conductor - straight

. splice - 1.O hodrs

h. XL? shielded or unshfeldedcable, single conductor -

termination splice, - 2.0 hour%

j. XLP'shielded or unshielded to yarnished cambric cable,

single conductor straight transition splice - 11.0 hours

These splices will be constructed in,accordanie with'Undergrowid

-Sysfems Referencd Book, 1957 Edition; Edison flectric Institute,

and Termination andlOices.- Theory - Practice; PLM Products;

47-091W. 150th St., -Cleveland, aio, and Job Sheet CE "C" 1.3J series

without deviation. All splices wilfbereqiiired to withstand an

acceptance test in accordance with Insulated Power Cable Engineers

Association (IPCE) Standards when tested with a OC,High Pctential

Yester' to,satisfactorily complete thcs objective.

21
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LESSON TOPIC 1.3.5(Continued)

ENABLING OBJECTIVE

Supported entirely by this lesson topic:

When the student completes this lesson topic, he will bc able to:

01.3.5 CONSTRUCT a termination splice in 5 kv, single.conductor,
AWG #4/0, Cross-Linked Polyethlene insulated power cable 'Utiliz-
ing the appropriate.tools and materials in accordance with
Underground Systems.Reference Book, 1957 Edition, Edison Electric'
Institute, 'Termination and Splices - Theory - Practice, PLM Products,
4799 W. 150th St., Cievelan., Ohio, and Job Sheet CE "C" 1.3.5.1J
without deviation': The splice will be *required to withstand an
acceptance test of 27.6 kvifor 15 minutes in accordance with
Insulated Power Cable Engineers Association (IPCE) Standards when
tested with -a DC High Potential Tester to satisfactorily complete
this objective.

22
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LESSON TOPIC 1.3.6 STRAIGHT TRANSITION SPLICE W/OIL STOP, 5 kv, I/C,

XEP TO VCL

Estiffated Contact Hours Allotted this Lesson Topic:

Classroom

, 1 Hours

TFRMINAL 63JECTIVE

Practical

24 Hours

Supported entirely by this lesson topic:

01.3 Upon completion of this unit, the student will be able to:

1. Splice single and three conductor, 5 kv power cable in the below

listed types of cable. The type of splice to be made in each

cable and the time limit prescribed are as indicated by each

cable.

a. Rubber insulation-rubber sheathed cable single conductor -

straight splice - 2.0 hours

b. Rubber insulation-lead sheathed cable, single conductor -

straight splice - 7.0 hours

c. Rubber insulation-lead sheathed cable, single' conductor -

branch splice - 14.0 hours

d. Varnished cambric insulation-lead sheathed cable, single

conduCtor - termination splice - 4.0 hours

e. XLP shielded cable, iiingle conductor straight splice -

3.0 hours
f. XLP unshielded cable, single conductor - straight splice -

4.0 hour
g. XLP.sh,Wlded or unshielded cable, thre conductor - straight

spli - 11.0 hours

h. XLP shielded or-unshielded cable, single conductor -

termination splice, - 2.0 hours

1. XLP shielded or unshielded to varnished cambric cable,

single conductor - straight transition splice - 11.0 hours

These splices will- be constructed in accordance with Underground

Systems Reference Book, 1957 Edition, Edison Electrit Institute, and

Tii-rmination Wid S -Weis - Theor - Practice, PLM Products, 4799 W.

150th St., Cleve an , 0h1o,dJôb1eet CE "C" 1.33 series withput
deviation. All splices will he required to withstand an acceptance

test in accordance with Insulated Power.Cable Engineers Assocfation

(IPCE) Standards when tested with a DC High Potential Tester to"

satisfactorily complete this objective.

23
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022
LESSON TOPIC 1.3.6 (COntinued)

ENABLING OBJECTIVE

Supported entirely by*this lesson'topic:

When the student completes this lesson topic, he will be able to:

#1.3.6 CONSTRUCT a straight transition splice in a 5 kv, single conductor,
AWG #4/0, Cross-Linked Polyethlene insulated power cable to.a 5 kv,
single conductor, AWG #4/0, Varnishedl-Cambric insulated-lead
icovered power cable utilizing the appropriate tools and materials
in accordance with Underground Systems Reference Book, 1957,Edition,
Edison Electric Institute and Job Sheet CE -"C" 1.3.6.1J without
deviation. The splice will be required to withstand an acceptance
test of 27.6-kv.for 15 minutes in accordahce With Insulated Power
Cable Engineers Association (IPCE) Standards When tested with a
DC High Potential Tester to sattsfactorily complete this objective.

29
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LESSON TOPIC 1 .7 BRANCH SPLICE, 15 kv, VCL, AWG 04/0

EStimated Contact Emirs Allotted this Lesson Topic:

Clatsroom

1 Hours

TERMINALOBJECTIVE

Supported entirely by this lesson topic:

Practical

24 Hours

#1.3 Upon coMpletion of this unit, the student will 'be able to:

1. Splice single and three conddttor, 15 kv power cable 'IQ the
below listed types of cable. The type of splice to be made in
each_cable and the time limit preseribed.are as indicated by
each cable,

a. Varnished cambric insulation-leadrsheathed cable, single
conductor - branch splice - 14.0 hours

b. XLP shielded (URO) cable, single conductor - straight splice -
7.0 hours

c. XLP shielded cable,.Oree conductor - tentination splice -
7.01 hours .

d. XLP shielded or unshielded to paperinsulated-lead covered
(PILC) cable; three conductor - straight,transition Splice -
21.0 hours

These splices will be constructed in accordance with Underground
Systems Reference Book, 1957 Edition,'Edison Electric Institute.

.end Termination and Splices - Theory - Practice, PLM Products,
:.4799 W. 160th St., tleveland, Ohio, and Sob Sheet CE "C" 1.3J series,

without deviation.. All splices will be required to withstand an
acceptance test in,accordance with Insulated Power Cable Engineers
Association (IPCE) Standards when tested with a DC High Potential

Tester to satisfactorily'complete this objective.

ENABLING OBJECTIVE,

Supportedentirely by this lesson topic:

When the student completes this lesson topic', he will be able'to:

#1.3.7 CONSTRUCT a branch splice in a 15 kv varnished-cambric insulated-

lead sheathed (VCL), AWG44/0 power cable utilizing the appropriate

N
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LESSON TOPIC 1.3.7 - .ENABLING OBJECTIVE (cont'd)

tools and materials in accordance with Undirground Systems_
Reference Book, 1g57 Edition, Edison Electric Insiliute and Job
Sheet CE "07.3.7.1J without deviation. The splice will be
required to withstand an acceptance test of 92.6 kv for 15 minutes in
accordance with Insulated Power Cable Engineers Association (IKE)
Standards when tested with a DC High Potential Tester to satis-
factorily complete this objective.

2E
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LESSON TOPIC 1.318 STRAIGHT SPLICE, 15 kv, XLP, URD-ALUMINUP

Estimated Contact Hours Allotted this Lesson Topic:

Classroom Prattical vt.

1 Hours 15 Hours

TERMINAL OBJECTIVE

Supported entirely by thftlesson topic:

#1.3 Upon completion of this unit, the siudent will be able to:

1. Splice single and three conductor, 15 kv power cable in the

'below listed types of cable. The type of splice to be made

in each cable and the time limit prescribed are as indicated

by each cable

a. Varnished cambric insulation-lead sheathed cable, single

conductor - branch splice - 14.0 hues

b. XLP shielded (URD) cable, single coqOuctor - straight splice -

7.0 hours

c. XLP shielded cable, three conductor - terinination splice -

7.0 hours
d. XLP shielded or unshielded to paper insulated-lead covered

(PILC) cable, three conductor - straight transition splice -

21.0 hours

These splices will be constructed in accordance with Olderground

Systems Reference Book; 1957 Edition, Edison Electric Institute, and

Termination and Slfces - Theor Practice, POI Products, 4799 W.

t t., eve an , s o, an o S eet E "C" 1.3J series without

deviation. All splices will be required to withstand an acceptance

test in accordance with Insulated Power Cable Engineers Associaticm

(IPCE) Standards when tested with a DC High Potential Tester to

satisfactorily complete this objective.
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LESSON TOPIC 1.3.8 (Continued)

t.-

ENABLING OBJECTIVE

Supported entirely by this lesson topic:

When the student completes this lesson,toOic, he will be able to:

#1.3.8 CONSTRUCT a straight splice iika 15 kv cross-linked polyethlene
insulated, AWG MO, with concentric neutral power cable
utilizing the appropriate tools and materials in accordance with
Underground Systems Reference Book, 1957 Edition, Edison Electric
Institute, TerMinations and Splfces.- Theaty - Practite, PLM
Products, 4799 W. 150th St., Cleveland:51o, and JoiTgleettE "C"

1.3.8.1J without deviatioq. The splice Will be required to with%
stand an,acceptance test of 52.8 kv for 15 minutes in acurOance
with Insulated Power Cable Engineers Association (IPCE) Standards

when teted with a DC High Potential Tester to satisfactorily com-

plete this objective.

33
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LESSON TOPIC 1.3.9
, 0

S.

TERMINATION (ALL-TAPE), OUTDOOR
W/RAINSHIELD, 15 kv,

XLPINSULATED, AWG #2/0, 3/C ,

Estimated Contact Hours Allotted this Lesson Topic:

Classroom Practical

1 Hours ( 15 Hours'

TEPPINAL OBJECTIVE

SupportEJ entirely by this lesson topic:

e1.3 Upon completion of this unit the student will be able to:

-1. Splice single and three conductor, 15 kv power cable in the

below listed types of cable. The type,of splice to be made int

each cagle and the time limit prescribed are as indicated by each

cable.

a. Varnished Cambric insulation-lead sheathed cable, single

conductor - branch splice - 14..0 hours

b. XLP shielded (URD) cable, single conductor - straight splice

7.0 hours

o. XLP shielded cable, three conductor - termination splice -

7.0 hour's -

d. XLP shielded or unshielded tO paper insulated-lead covered

(P1LC) cable, three conductor - straight transition splice -

21:0 hours

These spfices will be.constructed in accordance with Underground

systems Reference Book, 1957 Edition, Edison Electric institute, and

Termination and Splices - Theory - Practice, PLM Products, 4799 W.

150th St., Cleveland, Ohio, and Job Sheet tE "C" 1.3J series without

deviation. Al& splices will be required to withstand an acceptance

test in accordance with Insulated Power Cable Engineers Association

(IPCE) tandards when tested with a DC High Potential Tester to

satisfactorily complete.this objective.

ENABLING OBJECTI4

Supported, entirely by this lesson topic:

When the student completes this lesson topic, he will be able to:

#1.3.8 ,CONSTRUCT a termination splice in 15 kv, cross-linked polyethylene

(XLP), AWG #2/0, 3 conductor power cable utilizing the appropriate

tools and materials in accordance with Underground Systems Reference

Book, 1957 Edition, Edison Electric Institute and Job Sheet ZE "C"

T7179.1J without deviation. The splice will be required to with-

stand an acceptance test of 52.8 kv for 15 minutes in accordance

with Insulated Power Cable Engineers Association (IPCE) Standards

when tested with a DC High Potential Tester to satisfactorily com-

plete this objective.
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LESSON TOPIC.1.3.10 TRIFURCATION/TRANSITION 1 WAY-3 WAY, 15 kv, THREE
1/C CROSS-LINKED POLYETHLENE SHIELDED TO A13APER
INSULATED-LEAD SHEATHED 3/C POWER CAELE

Estimated Contact Hours Allotted this Lesson Topic:

Classroor Practical

2 Hours 35 Hours

TERMINAL OBJECTIVE

Supported entirely by this lesson topic:

41.3 Upon completion of this unit, the student wil' be adle to:

1. Splice single and three conductor, 15 kv power cable in the
below listed types of cable. The type of splice to be made
in each cable and the time limit prescribed are as indicated
by each cable.

a. Varnished cambric insulation-lead sheathed cable, single
conductor - branch splice - 14.0 hours

b XLP shielded (URD) cable, single conductor - straight
splice - 7.0.hours

c. XLP shielded cable, tiree conductor - termination splice
7.0 hcurs

d. XLP shielded or unshielded to paper insulated-lead covered
(PLIC) cable, three conduCtor - straight transition
splice 21.0 hours

These splices will be constructed in accordance with Underground
Systems Reference Book, 1957 Edition, Edison ElectriOnstitute.,
and Termination and Splices - Theory - Practice, PtM Products,
4799-W. 150th St., Cleveland', Olio, and Job Sheet CE "C" 1.3J series

without-deOation. All splices will be requiredrto with-stand an
acceptance test in accordance with Iftsulated Power Cable Engineers
Association (IPCE) Standards when tested with a DC High Potential
Tester to satisfactorily-comp)ete thiA objective.

fop,
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LESSON TOPIC 1.316ont1kid)

;EWING OBJECTIft

Supported

When the

lh

stu t completto this lesson topic, he will be able to:

iro.ywby.this lesson topic:

#1.3.10 CONSTRUCT a straight trifurcation/transition splice with three

14 kv, single condditor, cross-linked polyethlene power cables

tb a 15,kvt three conductor-, paper insulated-lead covered (PILC)

.power cable utilizing the appropriate tools and materials in

,accordwe witg*Underground Systems Referenie Book, 1957 Edition,

Epson glectieicAllnstitute and Job Sheet CE mCwI.I.10.1J without

deviation. Thesplice will be required to withstand anAcceptance

test of 52.8 kv for 15 minutes in accordance with Insulated Power

Cable Engineers Astociation (IPCE) Standards when tested with a

DC High Potential Tester to satisfactorily complete this objective.
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LESSVN TOPIC 1.1. I PULLING-EYE ATTACHMNT;ON A 5 kv RUETER-LEAD, /C
POWER CABLE

Estimated 'Contact Hours Allotted,this Les.son Topic:

Clasgroom PracticM

1___ Hours 4 Hours

TERMINAL OBJECTIVE

Supported entirely by this less& topic:

#1.3 Upon completion af this unit, the student will be able"to:

1. Splice special joints in single conductor, 5 kv and 15 kv
power cable irl the below listeCtypis of cable. The type
of special joint to be made in each cable and the time limit
prescribed are as indicated by each cable..

a. 5 kv, rubber insullition-lead sheathed cable,.single
conductor -.pulling eye joint - 2.6.hours

b. 15 kv, varnished cambric tabls, single conductor - liVe
end cap - 6.0 hours

These splices antspecial joifts willgbe constructed in accordance
with Underground Systems Reference Book, 1957 Edition, Edison'
Electric institute, Terminati ns and S lices - Theory - Practice,
PLM Products, 4799 W. 150th S C eve and, Ohio, and:Yob Sheet

CE "C" 1.3J series vithout deviation. All splices and special
joints, with the exception of the pulling eye, will te required to
withstand-an acceptance test in accordance-with Insulated Power
Cable Engineers Association'(IPCE) Standards when tested with a
DC Htgh Potential Tester to satisfactorily comprete this objective.
The pulling eye joint will be required to withstand a pulling force
of 6000 pounds on a single conductor cable.or 5000 pounds on.a
three conductor cable in accor4ance with American Institute

Electrical Engineers Insulated Conductor Committee standards tc
satisfactorily,com01ete this objective.

33
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LEtSON fOPIC 1.3.11 Continued)

'ENA,BLING OBJECTIVE

Supported entirely by this lesson topic:

When the student completes this lesson topic, he will be able to:

#1.3.11 CONSTRUCT a pulling eye attachment on a 5 kv rubber insuliied-

lead sheathed, single conductor power cable utilizing the appro-

priate toolvand materials in accordance with Undergraind Systems

,Reference Book, 1957 Edition, Edispn Electric Institute and-Job '

neet CE WO 1.3.11.1J without deviation. The pulling.eye joint

will be required to withstand a pulling'force of 6000 pounds.in

aCcordance with American Institute Electrical Engineers Insulated

Conductor Committee standards to'satisfactorily complete this

objective.

At.
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LESSON TOPIC 1.3.12 LIVE END CAP OU A 15 kv, 1/C, VARNISHED-CAMBRIC
INSULATED-MD COVERED POWER CABLE

Estimated Contact'Hours Allotted this Lesson Toptc:

Classroom Practical

1- Hours 10 Hours

TERMINAL OBJECTIVE

Supported entirely by this lesson topic:

#1.3 Upon completion of this unit the studeni'will be able to:

1. Splice special joints in single conductor, 5 kv'and.15 kv
power cable in the below listed types of cable. The type
of special joint to be made in each cable and the time limit
prescribed are as indicated by each cable.

a. 5 kv, rubber insulation-lead sheathed cable, single
conductor - pulling eye 'joint - 2.0 hours

b 15 kv, varnished cambric cable, single conductor - live end
cap - 6.0 hours

These splices'and special joints will be constructed in aceprdance
with Underground Systems Reference Book, 1957 Edition,Edison
Electric institute, Termination and Splices - Theory - Practice,
PLM Products, 4799 W.i15Oth St., Cleveland, Ohio, ana Job Sheet

CJ "C" 1.3J series without deviation. All splices and special
joints, wtth the exception of the pulling eye', will be required
to withstind an acceptance test in accordance with Insulated
Power Cable Engineers Association (IPCE)-Standards when testigd.
Oth a DC High Potential Tester to satisfactorily complete this

objective% The pulling eye joint will be required to withstand
kpulling force of 6000 pounds_on a single conductor cable or

5000 pounds on a three conductor cable in accordance with
American Institute Electrical Engineers Insulated Conductor Cdmmittee

standards to satisfactorily complete this objective.

ENABLING OBJECTIVE

Supported entirely by this lesson topic:

then the student completes this lesson topic, he will be able to:

' #1.3.12 CONStRUCPa live end cap on a 15 kv, single corductor, varnished-
cambric insu1ate4-1ead covered power cable utilizing the appro-

priate tools and materials in accordance with Underground

Systems Reference Book, 1957 Edition, Edison ETectric institute

and' Sob Sheet CE "Cu 1.3.12.1J without deviation: The live end

cap will be required to withstand an acceptance test of 93.6 kv

for 15 minutes in accordance with Insulated Power Cable EngineerS
AssoCiation (IPCE) standards when tested with a DC High Potential
Testerto satisfactorily complete this objective.

4
4
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UNIT 1.4 PLANNING AND ESTIMATING

Estimated 'Contact Hours allotted this unit:

Classroom Practical

14 Hours

TERMINAL.OBJECTIVt

'upported entirely by this tinit

0 Hours

#1.4 Upon completion of this unit the student will be able to plan and

estimate for mandays and materials to maketelephone.cable and poer..
cable splices, workikg from diagradis,'Recifications, and .job sheets

provided, usihg fdrms,and protedures,specified-ii NAVFAC P4054'
Seabee Planner's and Estimator's liandbbok: The mandays for'each
splice mill be stimated in accordance With'IWFAG P=405, Seabee'

Planner's and Estimator's Handbook arematerials ettimate will be
within + 5% of an instructor prepared' Material Take Off (NTO) for

each splice.

37 ,
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LESSON TOPIC 1.4.1 PLANNINC AND ESTIMATING (TELEPHONE 6ABLE)

Estimated Contact Hours Allotted this Lesson Topic:
r.,,4

C'assroom Practical'-

7 Hours 0 Hours

TERMINAL OBJECTIVE

Supported entirely ty this lesson topic:

#I.4 Upon tompletion of this unit the student will be able to plan and
estimate for mandays and materials to make telephone cabli and power
cable splices, working from diagrams, specifications, and job sheets

- provided, using forms and procedures specified in NAVFAC P-405,
Seabee Planner's and Estimator's Handbook. The mandays for eacil

Iplice will be estimated in accordance with NAVFAC P-405, Seabee
Planner's and:Estimator's Handbook and materials estimate will be
within + 51 of an iostructor prepared Miterial Take Off (MTO) for
each spTice.

ENABLING OBJECTIVE

Supported-entirely by this lesson.topic:

When the student completes this lesson topic, Ile will be aole to:

1.4.1 PLAN and ESTIMATE for mandays and materials to make telephon:
cable splices, working froth diagrams, specifications, and job
sheets provided, using forms and procedures specif1ed.in NAVFAC

P-405, Seabee Planner's and Estimator's Handbook withouf deviation.

The estislate for materials of each splice will be tgken from the

appropriate job sheet setting up the procedure for its con-

struction and most be within + 5% of an instructor prepared
Material Take Off (MTO) on that splice.
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LESSON TOPIC 1.4.2 PLANNING AND ESTIMATING (POWER CABLE)

Estl.mated Contact Hours Allotted this Lesson Topic:

Classroom, Practical

T Hours 0 Hours

TERMINAL OBJECTIVE

Supported entirely by this lesson topic:

#1.4 Upon'completion of this unit, the student will be able to plan and

estimate for mandays and materials to make telephone cable and power

cable splices, working from diagrams, specifications, and job sheets

provided, using forms and,procedures specified in NAVFAC P-405,

Seabee Planner's and Est =toes Handbook. The mandays for each

splice will be estimat in accordance with NAVFAC P-405, Seabee

Planner's and Estimat r's Handbook and materials estimate will be

within + 5t of an instructor prepared Material Take Off (MTO) for

each splice.

ENABLING OBJECTIVE

Supported entirely by this lesson topic:

When.the student completes this lesson t: ic, he will be able to:

#1.4.2 PLAN and ESTIMATE for mandaYs and materials to make power cable

Fplices, working from diagrams, specifications, and job sheets

provided, using forms and procedures specified in NAVFAC P-405,

Seabee Plariner's and Estimator's Handbook without deviation. The

estimate for materials of each splice will be taken from the

appropriate job sheet setting up the procedpre for its con-

struction and must be within + 5% of an instructor prepared

Material Take Off (MTO) on thit splice.
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310
ANNEX I - EQUIPME,NT

Type
Designator & Nomenclature

PoriAble DC Hypot
HV Tester

Telephone Test Set
TS 420/U 76C

Volt-Ohmeter, Mod. 240

Exploring Coil, 1018

Exploring Coil, 75A

Head Set, Tele/Test

Compression Tool, Y-34-A,
Hyd 9 Ton

Compression Tool, MY 29-3

Compression Tool
T&B # TBM-8

Compression Tool
T&B # TBM-Kit

Pliers, Eagle Beak

Chain Hoist

Dynamometer

Saw, Cableman's

Saw, Hacksaw

Bond Drift Plugs

4

Bond Drift Plugs, 11/4"

'ond Drift Plugs, 1"

Bend Drift Plugs, 1 3/4"

Quantity Per Item
National Stock Number Required Cost

6625-0Q-298-9638

Western Elect.

Simpson

Western Elect.

Western Elect.

Western Elect.

9D5120-00-293-2316
Burndy Mfg. Co.

Burndy Mfg. Co.

'Thomas and Betts

Thomas and Betts

B. S. Barnard Co.

1 43,115.00

7

1

1

1

14

1

1

2

A. B. Chance Co. 1

A. B. Chance Co. 1

5110-00-273-0101 4

5110-00-289-9657 2

General Machine. Products

GMP 6636-2

GMP 6636-3

GMP 6436-4

GMP 6636-5

41

2

2

2

300.00

75.00

25.00

25.00

40.00

192.59

55.00

150.00

165.00

20.00

150.00

7t100

4.74

1.97

6.00

6.50

7.00

7.50



ANNEX I EQUIPMENT (continued)

Type .. Quantity Per Item

pesignator & Nomenclature National Steck Number paquired-- Cost

Bond Drift Plugs, 2" ,General MaChine Products

A GMP 6636-6 2 8.50

Bond Drift Plugs, 213" iMP 6636-8 2 9.50
11.

i

Bond Drift Plugs,.12 3/4" GMP 6636-9 2 11.50.

Bond Drift Plugs, 3" GMP 6636-10 2 13.00

Rand Drift Plugs, 315" GMP-6636-11 2 18.50

Bond Drift Plugs, 4" GMP 6636-12 ,
2 20.00

Fatheads, Capnut GUlf & Western. 4 .45.00

G&W 5 kv WS-31 .
,

-Vice, Machinists 5120-00-293-1439 2 46.80

"B" End Platempld General Machine Products

GMP CAT. 7292 1 `s!, 107.00

Soldering Copper, w/Handle GMP CAT. 67223 5 9.00

Cable CutteY H. K, Porter
CAT. NO. 190 CS 4 1 56.00

4

3?

Cable Cutter, 32" Somerset
CAT. NO. UT 366 FR 1 90.88

Cable Cutter, 20x," Somerset
CATI NO. UT 366 FR 1 85.00

Cable Cutter, Hydraulic, H. K. Porter
CAT. NO. 179089 1 157.00

Hacksaw, Power
Mfg. Keller Mod. 3-8 ,1 380.00

-

Kettle, Compound, 3 gal. 5120-00-596-1074 1 21.80

Kettle, Compound, 5 qt. General Machine Products

GMP 6130 2 25.06

Furnace, Butane, w/tank
i

Goss Gas Inc. 4 86.46,

Tank, Acetyiene, .

"8" 20 cu. ft.
Goss Gas Inc, 2 50.00
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ANNEX I - EQUIPMENT (continued)

TYpe
Desi9nator & Nomenclature National Stock NuMbe

Tank, Acetylene,
"MC" 10 cu. ft.

Furnace, Melting,

Goss Gas Inc.

Elect. Gen. Elect:
GE2881146,'

Windshield, used w/Furnace

Heating Unit, 1000W,
f/Furnace 115V

Pot, Solder, Melting, 5"

Handle, Pot Hooks,

Pan, Sc&der, Lg.

Pan, Solder,.Sm

Dipper, Parafin

Pot, Parafin, 12" X 9"

Test Pick

'Die ,Set, Metal, .4" Numbers

Dte Set, Metal, 1/4" Letters

Pencil

Pencil

Pencil

Pencil

Insul.

Tool, PT106

Tool, PT206

Tool,.PT 40C

Tool, PT250C

Stripper; 1SQ,

Resin Pressure Gun "E-4"

Furnace, Gasoline,

'Lead Sleeve Slitter "6"

Automatic Elect.
AWS577876

Quantity Per Item
pequired Cost

Gen. Elect.
GE3A2.28G3

51204)07540-4134

General Machine 'Products
GMP 7170

GMP 6874

6MP 6877

GMP*6679

,5120-00-293-3550

Wetern Elect. -

GMT-6491

5110-00-289-0003

5110-00-289-0007

PLM

PLM

PLM

PLM

PIJA:

3M Company

A.E. 5573986

GMP 7449 (i

43 1.5

15t.

15

1

2

4

4

1

3

4

'1

1

1

2

2

2

4

4

'30.00

20.00-Est.

36.52

20.00 Est.

2.11

4.00

.6.00

6.00

3.50

13.39

3.00

5.41

25.06

.30.00

30.00

35.00'

35.00

38.50

46.73

27.00

3.75



ANNEX I - EQUIPMENT 4ontinued)

Type Quantity

Designator & Nomenclature. National Stock Number Required

Per Item
Cost

Wires, f/Slitter

Drill, Cable .280

trill, Cable .480

GMP 7449-W
General Machine Products 20

dmP 6797 3

GMP 7533 2

-..40

9.06

17.50

Clamp, Pressure Test GMP 6565 4 8.00

II "et

Pump, Pressure Test GMP 7072 2 22.50

Soap Bucket GMP 7271 2 8.00

Solder Set 90433-00-889-1796 3 27.66

Tape, Semi-Con # 13 5970-00-441-8629 68 *1.80

Tape, Hi.Volt. Rub. 23 5970-00-931-4491 487 1.73

Tape, Shielding 024 3M, PLM ' 262 3.00

Tape, Glass 1/2" X 180', #27 S970-60-543-1154 8 1.37

Tape, Glass 1" X 180' 5970-00-686-9151 8 4.07

Tape, Plastic, 33+ 5970-00-788-4901 44 1.14

Tape, Silicone Rubber # 70 5970-00-840-8454 15 5.88

Tape, Plastic-, 3/4" Ply 5970-00-419-4291 44 .94

Tape, Vinyl, 1" #88, 108' 5970-00-419-3164 30 1.07

Ta0e,-Plastic N" X 108' 5970-00-150-2009 15 1.88

T4e, Vinyl Mastic, Roll

4".X 10' 3M #2210 1 6.20

Tape, Varnished Cambric, 3/4" #2510 223 1.95

Tape, Scotchfill 5970-00-045-3699 15 L54

Tape, Fibermat III, hi"

e-

3M #2551 120 1.40

Ta0e, Fibgrmat, III, 1/2"

Oil Immersed 3M #2551 130 1.54

4



ANNEX'I - EQUIPMENT (contillued)

Type.
Designator & Nomenclature National Stock Number

Quantity
Required

Per Item
Cost

Tape, Fibermat, III, 3/4" 3M #2551 225 1.55

Oil Stop 3M, Irvington 621 30 1.23

Resin, "Scotchcast" #4-8 5970-00-682-8999 15 3.24

Resin, "Scotchcast" #4/C 5970-00-814-1788 75 6.04

Elect. Abrasive Grit, 80 5350-0D-187-6284
-..,,

4.81

Elect. Abrasive Grit, 320 5350-00-187-6289 1 5.66
A .

Injection Fitting, P-1- 5175-00-992-3589 15 .36

Nozzle, P-5 5175:00-992-3590 75 .24

Tape, Spacer, P3 5975-00-909-2053 105 2.52

Tape, Restricting, P4 15975-00-574-8117 -100 1.70

Glyptal, Vint. 5970-00-900-9372 30 .59

,

"Scotch Kate" 5970-00-962-3335 10 1.66

"K" Termination Kit 5940-00-578-095b 5 1 15.70

Splice kit, 62-A2 5970-00-810-1512 15 4.10

Comm.-Cable Capping Kit 3M #3820, 15 1.51

Splice Kit, 8902 5975-00-657-1544 15 6_38

Tape Alumfnum, 4" X 20' #49 7510-00-071 604 1 4.80

Tape Aluminum, 2" X 20' #49 3M #
'

1 2.60

Splice Kit, Power Tomic BW-301A 15 14.25

Term, Kit, Power Tomic FSR-13 . 5 16.50

Tape, Friction, 3/4" 5970-00-644-3167 23 .56

Paste, "Pentrox" 5975-00-905-8075 1
.

2.20

Flux, Stick f/Copper GE 1533 A10A3 5 .35
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AMNEX I - EQUIPMENT (continued)

Type
Designator & Nomenclature

Stearin.Candle

Solder 50/50

Solder 40/60

Solder, SN.50; Wtre Roll

Rags, Wiping .

Paraffin, lb

Flux,

Tape,

Tape,

Tape,

Quantity Per Item

National Stock Number Required Cost

Soldering

Textile L2"

Cotton

Posters., Gummed, 2"x60'

General Machine Products

GMP-4320

3439-00-163-4347

343940-247-6921

3439-00-273-1637

7920-00-205-3590

GMP/A.E.

3439-00-255-4571

GMP 6684-A

GMP-6684B

8135-00-908-0547
GMP-6865

Muslin, 4" X 10 yds GMP-6727-4

Sleeves, Cotton 1/8 5970-00-189-5911
GMP-6436-B

Sleeves, Cotton 5/32 5970-00-18p-5912
GMP-61,36-C'

Sleeves, Cotton 1/4" 5970-00-189-5913
GMP-6436-D

Sleeves, Cotton 1/4" 5970-00-189-5900

Sleeves, Filled, Plastic.

.085 Yellow 5970-00-821-6666

Sleeires, Filled, Plastic,

.105 Green
5970-00-344-3111

Sleeves, Filled, Plastic,

.145 Red 594-00-089-4493

46

40

75

150

4

2

20

4

30

30

30

8

1

8

3

3

10

1

10 .

. 26

3.26

2.30

12.41

43.00

43

.21

.90

1.25

. 60

.85

1.30

1.37 .

2.72

.65

.03

2.30



1402.

ANNEX - EQUIPMENT (continued)

Type
Destgnator & Nomenclature

Sleeves, Filled, Plastic
. 125 Clear

Sleeves,'Filled, Plastic
. 165 Blue

Connector, Tele "B",
AT-7759(WE CO. "B"

Sleeve,Plastic, .106 Yellow

Sleeve, Plastic, .133 Red

Sleeve, P stic, .166 Blk

Splice, "Pick-A-Bond, Red
AWG 24-19

Splice, "Pick-A-Bond, Grn
AWG 26-22

Cable, Telephone, 26 PR.,
PILC, 22 GA.

table, Telephone, 51 PR.,
PILC, 22 GA.

Cable, Telephone, 101 PR.,
PILC, 22 GA.

Cable, Telephone, 25 PR.,

PIC, 22 GA.

Cable, Telephone, 50 PR.,
PIC, 22 GA.

Cable, Telephone, 100 PR.,
PIC, 22 GA.

Cible, Telephone, ZOO PR.,
PIt, 26 GA.

ts-

4

Quantity
National Stock Number Rewired

Per Item
Cost

5970=00-089-4495 10 .03

5970-00-089-4494 10 .04

5940-00-949:4008 ,1200 .05

General Machine Products
GMP 7574-Y .5 1.45

GMP 7574-R .5 1.60.

GMP 7574-BLK .5 1.75

5940-00-177-2630 750 .06

5940-00-177-2628 750 .06

6148-00-223-4782 135 .56

6145200-220-9925 225 .67

6145-00-220-9926 90 1.25

6145-00-577-8064 135 .37

6145-00-577-8072 135 1.28

6145-00-577-8081 90 1.61

6145-00-683-0813 90 1.21 .



ANNEX I - EQUIPMENT (continued)

Type Quantity Per Item

Oesi9nator eNomenclature National Stod Number Cost\\Nmlititt

Cable, Telephone, 25 PR., \

Fig4re 11811, 19 GA. 6145-00-761-6717 ' 90 .51

Cable, Telephone, 50 PR.,
Figure "8", 22 GA. 6145-00-999-3431 90 .97

Cable, Power, #8 AWG, 1/C,
RR, 5 K.V. PC 880 90 .31

Cable, Power, 4/0 AWG,
1/C, RI., 5 K.V. MEC PC 713 225 2.16

Cable, Power, 4/0 AWG,
1/C, XLP, 5 K.V., S. MEC PC 2317 180 2.50

Cable, Power, 4/0 AWG,
3/C, XIS, 5 K.V., Shielded MEC PC 2417 90 8.40

Cable, Power, 4/0 AWG,
1/C, 1LP, 15 K.V.,
Shielded, Grnd.

Cable, Power, 4/0 AWG,
1/C, XLP, 15 K.V.,
Shielded, UNGRND.

MEC PC 2670

PC 2591

135 2.65

400 3.16

Cable, Power, 2/0 AWG,
3/C, XLP, 15 K.V., Shielded,
Grnd., w/Neutral MEC PC 2455 150 5.50

Cable, Power, 250 MCM, 3/C,
XLP, 15 K.Y., without
Neutral Shielded Grnd.

CABLE, Power, 500 MCM, 1/C,
EPR, 15 K.V., Compact,
Unishield

Cable, Power, 500 MCM, 1/C,

FPR, 15 K.V. Concentric

Shielded

4/3

MEC PC 2458 300 8.75

No Cost

PC 3481 100 Excess

No Cost

PC 1770 90 Excess

48
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ANNEX I - EQUIPMENT (continued)

Type
'Designator & Nomenclature National Stock Number

Quantity
Required

Per Item
Cost .

Cable, Power, #2 AWG, 1/C,
EPR, 29 K.V., Shielded,

4

No Cosi
Grnd. MEC PC 1700 90 Excess

Cable, Power, #1/0 AWG,
I/C, XLP, URD Aluminum,
15 K.V. MEC PC 3622 100 .47

Cable, Power, 01 AWG, 1/C,
XLP, URD, Aluminum, 25 K.V. MEC P2 3640 100

No -Cost

Excess

Cable, Power, 4/0 AWG 1/C,
VCL 5 K.V. MEC PC 4046 155 3.00

Cable, Power, 4/0 AWG 3/C,
VCL 5 K.V. MEC PC-4231 100 7.80-

Cable, Power, 4/0 AWG 1/C,
VCL 15 K.V., UNGRD MEC PC-4189 300 3.60

Cable, Power, 2/0 AWG 3/C,
PILC 15 K.V. MEC fC 4408 00 4

No Cost
Excess

Cable) Power, 4/0 AWG 3/C No Cost
PILC 45 ..v. MEC PC 4410 45 Excess

Connectors, "Scotchlock" UR 5440-00-988-6311 3 5.63

Connectors, "Scotchlock" UG 5940-00-070-9621 3 5.00

Connectors, "Scotchlock" 8060-11-0900-4 3M 7.5 5.50

Sleeving, Lead 1):2" X 72" '15975-00-280-3384 3 8.77

Sleeving, Lead 1 3/4" X 120" 5q75-00-993-6089 3 23.50

Sleeving, Lead 2" X 72" 5975-00-509-2462 2.5 12.40

Sleeving, Lead 2;2" X 72" 5975-00.:509-2463 _ 2.5 18,70

Sleeving, Lead 3" X 120" 5975-00-393-2095 2 59.00

Sleeving, Lead 3)-2" X 120" 5975-00-393-2096 .5 32.00

Sleeving, Lead 4" X 120" 5975-00-393-2097 , 3 50.90

5 1
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ANNEX I - EQUIPMENT (continued)

Type
Desisnator & nomenclature

Quantity

National Stock Number Required

Per Item
Cost

Connector, AW4 8, TAB 54504 5940-180-7953 30 .37

Connector, AWG 2, TAB 54507 15 1.00

Connector, AWG 2 Burr* YSIC 15 1.00

Connector, AWG 1/0, Aluminum Burndy YS-25-A 15 1.16

Connector, AWG 2/0, Solder Richards, Cat. #10 45 .84

Connector, AWG 4/0, Solder Richards, Cat. #12 90 1.13

Connector, AWG 250 4/0,

Solder Richards, Cat. R-13 15 3.89

Co.w.ector, AWG 4/0 - 2/0,

Solder Richards, Cat. R-12 45 3.20

Connector, AWG 4/0 - 4/0 -
4

4-0 Richards, Cat. 15 4 08

Connector, AWG "Tee" 1/o Richards, Cat. 1-12 15 5.15

Connector, AWG, 4/0 Crimp 5940-00-258-5899 60 1.61

Terminal, Crimp, 4/0 5940-00-841-3783 15 1.66

Terminal, Crimp, 2/0 5940-00-087-0887 15 .68

Connector, AWG 500 ILSCO CTL-500 15 2.88

Terminal, Crimp 500 ILSCO CRA-500 15 2.88

Live End Cap #1 Insulation Mfg. Co. 15 0.25

Live End Cap #2 Insulation Mfg. Co. 15 8.25

Steel Tool Box A.E. # S571380 1 15.58

Fiber Test Board A.E. # 5571330 2 .72

Shave Hook
General Machine Products

GMP-7151 1 3.96
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I'ANNEX I - EQUIPMENT (continued)

Type
Desigpator & Nomelclature

Qu'antity 'Per Item
National Stock Num4r H Required Cost

e

Scratch Awl 5120410221-1542

Electricians Scissors . 5110-00754-1499

Cleaner, File, Combination 7920-00224-7987

Foldintl Rule, 6' 5210-00293-1,1

Cable Splicers Mirror 5120-00892-5709

Screwdriver; 6" X 5/16" 5120-00764-8059

Lineman's.Pliers 8" 5120-00756-1156

..Diagonal .Pliers 6" 5110-00239-8253

Calipers, Outside General 5210-00229-3048

Knife, Taper 51)0-00268:3882

Knife, Straight, $hoe 51.Y0-00595-8403

Knife, Cable Sheath, (small) 5110-00596-1093

Knife, Cable Sheath, (lai-ge) J. Stortz & Son

Wooden Cablg Dresser GMP 46-L-113

Pouring Ladles, 3/4 pint GMP 6085

Wiping .Cloth 2" X 2" A.E. # 55720222

Wiping Cloth 3" X 3" 3439-00576-0897

A

Wiping Cloth 4" X 4" A. E. 0 S572026

Flat Catch Cloth, 6" X 6" 9G3439-00576-0896

Flat Catch Cloth, 8" X 8" 3439-00408-0337

Safety Goggles 4240-00052-3776

Tinners Hammer 5120-00236-3722

51

r

3 3

1

1

1

1

1.

1

1

1

1

1

1

2

1

1

1

1

1
4IA

1 .71

1 3.37

.80

2.21

1.3i

-1.90

. 89

. 84

2.58

2.68

2.97

.39

. 38

6.08

3.84

11.50

6.50

1.00

1.38

1.02

1.85

1.19



ANNEX 1 4EQUIPMENT (continued)

TYPi :

Oesignatbr & Nomenclature

Quahtity Per ltei

National Stock Number Required Cost

1 2.91

1 1.76

1 16.67

1. 3.00

1 .57

1 ,1.04

,Handle and Rasp, 12" 5110=00233-9712
.

Flat BaStard 12" 5110-00242-5386

Temperometer
A.E. I/ S578725

"B" Cable Sheath Opener GMP - 7274

Long Wristlet Cotten Gloves David Gloves

Work Gloves, Lotten 8415-00268-8330

Wooden Separator

Pliers, Combination, 8" 5120-00223-7397

Wrench, Adj., 8" 5120-00240-5328

"B" Connector Pressure Tool 5120-00939-6185

Scotthlok Cariridge Tool E9C

Scotchlok Crimping Tool 3M Co. "E9" Tool

Wrench Telescoping 5120-00868-0831

Cable Stripper Jones 2 Way 9Q5110-0^-?413-1696

Tabbing Shear
GMP No. 7669

Stripper 22 AWG, GA. AE-S-578419

VS-3 Pick-A-Bond Tool

Crimping Tool 5120-00-421-0435

Tool Holder Adapter 5120-00-421-0451

Leadwedges,
5975-00-908-9478
GMP 6783-1

Leadwedges.
5975-00-534-8756
GMP 6783-2

52

2

1 1.29

1 1.92

1 . 35.00

1 40.00

1 9.15

1 2.18

1 38.48

1 12.00

1 3.28

1 2.30

1
3,45

15 .38

ib .55



ANNEX I EQUIPMENT (continued)

Type
.Designator & Nomenclature National Stock Number

Quantity
Pequired

Per Item
Cost

Leadwedges 5975-00-408-4460
GMP 6783-3 15 .58

Leadwedges 5975-00-356-4943
GMP 6783-4 15 .86

Splice Closure 1A1 5805-00-835-0134 15 25.29

Splice Closure 1E1 5805-00-835-0143 15 14.70

.Spli(e Closure 49A2 5805-00-084-0202 15 6.28

Splice Closure 4982 5805-00-084-0200 15 5.90

F,uried Tele Closure 3M BB/25C 2" 15 9.71

Tele Shield Connector 3M 4461 30 .75

VS-3 Tool Holder 5120-00-350-3716 15 14.46

r--



ANNEX I - TRAINING AIDS

IF 6178A COMMUNICATIONS CABLE 1,ea.

IF 61786 COMMUNICATIONS CABLE, SPLICING 1 ea.

TF 6178C COMMUNICATIONS CABLE, SEALING 1 ea.

ME-5472 SUPERVISING WORKERS ON THE JOB 1 ea.

MN-3425E SUPERVISION/CREATING JOB INTEREST 1 ea.

ME-5213A PROBLEMS IN'SUPERVISION-THE SUPERVISOR

AS A LEADER
1 ea.

ME-5471 PLACING THE RIGHT MAN ON THE JOB 1 ea.

#28 WIRE FOR SOUND'
-1 ea.

#38 FAR SOUND
1 ea.

Slides

35 mm Sequence of 1 Way-3 Way Joint

35 mm All-tape and "Scotchcast" Type Material, 3M Products

Assignment Sheets

1.1.5.1A Operation Of Basic Mathematics

Information Sheets

1.1.1.11 Command Policies

1.1.3.11 General Safety Precautions and First Aid

1.2.1 1I Terms and Definitions

1.2.1.21 Telephone Cable Identification

1.2.2.11 Color Codes

54



50
ANNEX I - TRAINING AIDS (Continued)

Information Sheets (Continued)

1.2.3.11 Desiccant

1.3.1.11 Types of Power Cable

1.3.8.1/ Aluminum Cable and Spiices

1.4.1.11 Tools, Materials and Equipment

Job Sheets

1.2.1.13 1 Straight Splice, Lead

1.2.1.23 Bridge Splice, Lead

1:2.1.33 Butt Splice, Lead

1.2.21.3 Straight Splice, Plastic

1.2.2.23 Bridge Splice, Plastic

I.2.2.33 Butt Splice, Plastic

1.2.3.1J 'Joining Plastic and Lead Sheathed Telephone Cable

1.3.1.13 5 kv (5000 volts) "Scotchcast" 82-Series Splicing Kit Instructions

1.3.2.I3 5 kv Rubber Insulated-Lead Covered Joint Construction

13.3.1J 5 kv Single Conductor Capnut Pothead

I.3.4.13 Manufacturers Splice - Kit-(All-Tape) Instructions

1.3.4.23 3M "Scotchcast" Print E-MP0-3

1.3.4.33 "Collyer" Print No. SR-4: Mine Power Cable 5-15 kv, Straight
Splice (Shielded), 3/C

1.3.5.13s. Scotch "K" Tape Termination Kits

1.3.6.13 Straight Transition Splice Stop, 5 kv, 1/C, XLP to VCL

1,Q.7.1J 15 kv, Single Conductor, VCL Cable, Grounded, Branch Splice
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ANNEX I - TRAINING AI'65 (continued
\,

Job Sheet (continued

1.3.S Straight Splice, 15 kv, XLP, URO-Aluminum

15 kv Termination (All-Tape), Outdoor. With Rainshield

1.3.10.1J One Way-Three WaysJoint, Three Conductor PILC to Three Single
Conductor XLP Power Cable

1.3.11.1J Pulling-Eye Attachment

1.3.12.1J Live End Cap For 15 kv Varhished-Cambric Insulated-Lead Covered
Power Cable
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ANNEX II - TEXT MATERIALS

MILITARY PUBLICATION

NUMBER (MILPUBS)

NAVFAC P-405

NAVPERS 10636-6

NAVPERS 10637-0

e

COMPLETE TITLE

Seabee Planner's and Estimatorls Handbook

Constr'uction Electrician 3 & 2

Construction Electrician 1 & C

Splicing Cable (Outside Plant) Standard

TM 11-372-1 Installation Practices

TM 11-372-2 Splicing Telephone Cable, SettingUp Cable

Standard Installation Practices Outside Plant

TM 11-372-5 Cable Pressprization

TM 11-372-6

T O. 31W3-10-15

.Telephone Cable Splicing: Cable Testing

Outside Plant - Cable Testing

AUTHOR (COMMERCIAL OR
CIVILIAN PUBS) COMPLETE TITLE, PUBLISHING COMPANY, EDITION tIATE

Design and Engineering Manual, 3M Electro-Products

Division

How.To Study, 5th Edition, P.O. Box 6133,

Thomas F. Staton Montgomery, AL 36106

Terminations and Splices - Theory-Practice,
PLM Products, 4799 W 150th St., Cleveland, Ohio

Underground Systems Reference Book, 1957 Edition,

Editorial Staff. Edison Electric Institute
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ANNEX II REFERENCES

MILITARY PUBLICATIONS

NUMBER (MILPUBS) .

NAVMATP-5100

NAVPERS 16808-i

NAVPERS 9441,5

NAVPERS 94417

TM 11-372-7

AUTHOR (COMMERCIAL OR
CIVILIAN PUBS)

COMPLETE TITLE

Safety fricautions For:lhore Activities

Constructing and iilting Achievement Tests

General Mathematics For Construction.Rating

Applied Mathematics For Construction Electricians

Telephone Cable Splicing, Terminations and Cable

Repair

4'

COMPLETE TIILE, PUBLISHING COMPANY, EDITION, DATE

Cable Splicing Handbook 24 1972t AT&T Company
..\

First Aid Textbook, Fourth Edition, Ameriçan

Red Cross

The Rome Cable Manual of Techn , 1 Information, f

2nd Edition, 1957, Rome Cable C....ration, Rome,

N. Y. (Now, Cyprus Wire and , Company)

UD Technical Manual, Cyprus Wire and Cable Company
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SAFETY NOTICE

:ABLE

1. Electrical Power cable is not to be used tO support chain falls, lifting tackle, or weights of any
kind.

Scaling, chippi4, and wire brushing shall not be performed on power or lighting cable.

3. Power cable is not to be used as ladder rungs for,climbing.

4. Work on power, lighting or telephone circuits shall not be performed by other than authorized and

qualified personnel.

5. All electrical conductors shall be considered to be carrying current until it has been established

beyond doubt that they are dead.

HANDLING HOT SOLDER AND COMPOUNDS

1. Keep furnaces far enough from manhole openings that there will he no possibility of hot metal or

compound spilling into the manhole.

2. Never place a cold or wet ladle or other object in molten solder or hot compound.

3. Stand clear when solder and compound are being raised or lowered.

4. Work fror above or to one side while soldering.

5. Do not breathe fumes more than necessary.

6. Wear goggles when solderiQg large joints and tinning lugs and T connections.

7. Do not leave the area of the kettle when heating solder or compounds.

iv



HOW TO USE THIS INSTRUCTOR'S GUIDE

This Instractor's Guide has been prepared for your'pse while assigned duties as the instructor for the

Construction Electricians/Power .and Communications Cable Spliding course. Ample space has been provided

for any notes you may wish to, make that will help you in the conduct,of the course. The lesson topic

guides contained in this Instructor°S.Guide are grouped in units and provide you with the outline of

instruction for each lesson topix of this course. The two-column Lesson Topic pages and,the three-

column Outline of Instruction/Instructor Activity/Student Activity pages printed in a horizontal format

are developed in Sufficient depth to be used as your primary teaching document. No further guide or

lesson plan is required. As Mentioned, this Instructor's Guiae may be personalized by annotation or by

the insertion of additional pages if required. This Instructor's Guide wasdeveloped from the approved

Curriculum Outline for this course and the numbering system is consistent with that utilized in the

Curriculum Outline. The outline of instruction is sequenced in the same,order in which the learning

objectiverare listed. When information isinot needed in the Instructor Activity or Student Activity,

columns, information normally printed under the Outline of Instraction column hks_been printed across

the entire page for the purpose of economy.

The two-column Lesson Topic pages contain information that will assist you in preparing yourself for

the conduct of instruction in this course. Found'therein is the security classification of the lesson

topic, the time allotment in contact hours, the listing of all instructional materials for the lesson

topic, the objectives as.contain0 in thk turriculum Outline from which this Instructor's Guide was

developed, the criterfon tests required, and the homework asstgnments that enhance the student achieve-

ment of objeet4ves.

The three-column Outline of Instructjon/Instructor
Activity/Student Activity pages contain the outline

of instruction developed in sufficient depth to be used as the instructor's primary teaching document

during the conduct,of the instructionl'accompanied by the related instructor and'student activities

that enhance the learning process.

The left-hand column titled4Outl1ne of Instruction" contains the major points to be covered during the

lesson topic in full textboonfarrative form, or descriptive Ohrases,-or key words as appropriate out-

lining concepts, theories, descriptions, proCesses, procedures, etc., that-make up the subject matter

of the lesson topic.



The center column, titled "Instructor Activity" points out the activities which the instructor must

carry out during the lesson topic in addition to oral discussion or lecture. In this Alumn are such

instructor activities as the projection of specific transparencies, films, slides, etc., the use of

charts, wall charts, models, mockups; simulators, demonstrators, etc. and other training aids, devices,

materials, etc. These activities are keyed therein to guide you through their use and application as

invaluable aids to the teaching/learning process.

The right-hand column, titled "Student Activity" points out those student activities which may not be

obvious tb the instructor, but will help the student during the acquisition and application phases of

the learning process. Activity specified under the "Student Activities" column contributes directly

to his achievement of the objectives and aevelopment of his ability to do practical work. Items provid-

ing guidance include keying the use of the Student's Guide, genera' and specific directions for classroom,

laboratory, workshop time, notes emphasizing observance-of personne7 and equipment safety preCautions

and security procedures to be adhered to. Using this Instructor's Guide ensures adherence to the

approved plan of instruction for t'his course and alleviates the tedious chore of rewriting material

already contained in the outline of instruction, you merely have to provide your own personalization to

the Instructor's Guide in the space provided and your materials will be ready for your professional job

of instruction.

vi



NAVAL CONSTRUCTION TRAINING CENTER
GULFPORT, MISSISSIPPC 39501

COURSE TITLE AND NUMBER: CONSTRUCTION ELECTRICIANS/
CABLE SPLICING A-721-0023

CLASSIFICATION: Unclassified

TOPIC NUMBER AND TITLE: 1.1.3 SAFETY POLICIES

TIME ALLOCATION: Classroom 1 Hour

Practical 0 Hours

INSTRUCTIONAL MATERIALS:

1. Text: None

2. Reference:

a. Safety Precautions for Shore Activities,

NAVMATP-5100, January 1973

b. First Aid Textbook, Fourth Edition,

American Red Cross

3. Training Aids:

a. General Safety Precautions and First

Aid 1.1.3.11 (Locally prepared)

4. Training Aids Equipment: None

5. Tools and Equipment: None

6. Material: None

711

TERMINAL OBJECTIVE

Supported partially by this lesson topic:

#1.1 Upon completion of this unit, the student will

have registered for the course, received text

books, answered questions pertaining to key

points of organization, mission, and regulation:

of Construction Training Center and the

Construction Battalion Center as they may apply

to him while a student in this course. He will

also state how to report an accident or fire

and list school safety practices.

ENABLING OBJECTIVE

Supported entirely by this lesson topic:

#1.1.3 Upon completion of this topic, the student
will demonstrate his ability to answer
specific oral or written questions regarding

key policies governing the safe handling of

equipment and materials, consideration for

personal safety (including avoiding and

eliminating fire hazards); methods of report-

ing accidents and fires; and, duties and

responsibilities of the Class Safety Petty

Officer.

CRITERION TEST

The student will answer specific oral or written

questions regarding key policies governing the safe

handling of equipment and materials, consideration



for personal safety (including avoiding and
eliminating fire hazards); methods of reporting
accidents and fires; and, duties and responsi-
Lilities of the Class Safety Petty Officer.
Failure to meet this objective is not considered
disqualifying.

flpmework - None

t..



OUTLINE OF INSTRUCTION

Introduction to the Lesson

A. Establish contact

B. EstOish readiness

C. Establish effect

D. Overview,

II. Presentation

A. Safety responsibilities

Comrend officers

a. Ensures all personnel are
instructed and drilled in
all applicable safety
precautions and procedures

b. That they aye complied
with

.INSTRUCTOR ACTIVITY'

Introduce self and 'fopig

Direct student thinking along
desired line

Show the student the value of the
subject matter tr.! him

State toP)A objective

Exp1ain t method(s) to be used

Topic Criterion Exercise
How?
When?

Hand out instructional material

7 3

1.1.3-3

STUDENT ACTIVITY

4



2

)UTLINt INSTRUCTION. INSTRUCTOR ACTIVITY- STUDENT ACTIVITY

c. That safety precautions, or
extracts thErefrom, are posted
in appropriate places

He shall issue or augment Such
safety'precautions as he deems
necessary, notifying higher
authorities concerned when
aPpropriate

2. ',upervisory personnel

a. Ensuee that their subordinates
are instructed in, and parry
out safety precautions for
their work and work area

. Individuals

a. Pesponsible for:

(1) Knowing

(2) Understanding

(3) Observing

All safety precautions in his
work and work area

b. he is also responsible for the
following:

1.1.3-4

AP.



OUTLINE OF INSTRUCTION

(1) Reporting for work rested
and emotionally prepared
for the ta9ks at hand

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

(2) He shall use normal prudence
in all his functions, commen-
surate with the work at hand

(3) He shall report any unsafe
conditions, equipment, or

material

(4) He shall warn others who are
endangered by hazards or fail
to_observe safety precautions

(5) He shall report to his
supervisor:

(a) Any accident

(b) Any injury

(c) Any evidence ofimpaired
health during the work

day

(6) He shall wear or use protective

clothing and/or equipment

) He shall report for work suit-

ably clothed for assigned task:



OUTLINE Of INSTRUCTION

(a) Suitable for trade
or profession

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

(b) Hair styles and beards

(c) Safety shoes or foot
protection devices

(d) Jewelry, loose scarfs
and ties

(e) IndividualF requiring
eye correction, hear-
ing aid or prosthetic
devices

B. Electrical shock and first aid

1. Why deaths due to electrical shock

a. Not observing safety precautions

b. Carelessness

c. 115 volts or low voltage
tiggest killer

2. Conditions needed to cause shock

a. Person must be part of a closed
circuit for current to flow

b. This circuit must contain a
difference in potential or as
commonly known voltage

1.1.3-6



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

3. Factori determining severity of

shock

a. 0.001 ampere or 1 ma (one

thousandth of an ampere) -

felt

b. 0.01 ampere or 1 ca (one

hundredth of an ampere) -
loss of muscle. control

0.1 ampere or 1 da (one tenth

of an ampere) - if 1 second

or more - FATAL

Effect of body resistance

a. Thick skin - 100,000 ohmi per

square centimeter area

Thin skin 10,000 ohms per

square centimeter area

c. Wet 4in - varies 300 to 1,200

ohms ptr square centimeter

area

Potential difference (voltage)

a. 30 to 450 volts most dangerous

1.1.3-7



OUT INE OF INSTRUCTIDN

b. 50% of all fatal accidents bY
electricity caused by 120
volts or less

11.

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

6. Recognizing shock victims

a. Shock occurs when blood circu-
lation is disturbed

Shock symptoms

(1) Skin pale, cold, and
moist

(2) Eyes - Vacant, lack luster
and dilated pupils

(3) Breathing shallow and
irregular

(4) Pulse weak and rapid

(5) Muscle spasms

Removal of victim from source of
electricity

a. Peenergize electrical circuit

CAUTION: Take care not to come in
contact with source.

1.1.3-8



OUTLINE OF INSTRUCTION
INSTRUCTOR ACTIV TY STUDENT ACTIVITY

b. If unable to deenergize circuit

quickly, pull victim off using

any non-conducting material

(1) Belt

(2) Board

(3) Rope

8. After removal of victim

a. If still breathing, keep him

lying down and warm

b. Loosen clothing to allow for

free breathing

CAUTION: bo Nar give stimulants

C. If any serious bleeding, it

must be checked prior to

admieistering further first

aid

If person is not breathing

administer artificial

respiration

e. Mouth to mouth resuscitation

is the proper method to use

1.1.3-9



NTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

f.. It should be started as soon
as possieble

g. Rate is about 12 breaths
per minute

, If victim's heart beat has
stopped, apply closed chest
cardiac massage

i. Proper application of cardiaC
.

massage
.

(1) Place subject on his
back on a firm surface

Kneel beside subject and
place one hand across the
breastbone with the heel
of the hand resting on
the sternum

NOTE: Sternum (definition)
Chest breastbone a compound
verntral bone or cartilage
connecting the ribs and
shoulder girdle

(3) . Place second hand on top
Lif first with fingers

pointing toward the neck

1.1.3-10

Sil



OUTLINE OF INSTRUCTION

(4) Rock forward with arms
nearly straight so as to
transmit your body weight
through the arms

) Depress chest just enough
to establish a pulse

(6) Repeat 60 to 80 times per
minute

(7) Precautions:

(a) ilpre proper hand
position to prevent
internal injuries

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

(b) Apply mouth to mouth
resuscitation while
massaging the heart

(c) If only one operator,
interrupt massage
every 3Q seconds to
apply resuscitation
for 3 or 4 cycles

C. Safety precautions concerning fires

1. 4Fire, prevention

a. General cleanliness of entire
area

1.1.3-11



iaLINE OF INSTRUCTION INSTRUCTOR ACTIVITY .STUDEN1 ACTIVITY

*Ab. In wcrk area where work with
electricity is being done

(1) Avoid use offlammable
cleaning fluids

(2) Gasoline, benzene, ether,
And simpar nameable
cleaning fluids'shall never
be used on'either energized

\or deenergized electrical
apparatu§

(3) Alcohol shall never be used
for cleaning near electrical
equipment

C. KP-'1 machinery clean

(1) C,fl, grease, carbon.dust,

etc.-

(2 ) Clun and inspect machinery

d, Cleaning fluids and open flames

(1) Avoid open flames ,

('a) Never use in confined spaces

(3, Danger of explosions and
fire

40. u

1.1.3 2



qUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDtia ACTIVITY

D. Fighting and reporting fires

1. Procedures to follow in case of fire

a. Deenergize electrical circuits
or equipment

b. Give the alarm

C. Evacuate the area

d. Call the Fire Department

(1) Fire Department may be
called first if it is
more expeditious than
deenergizing power control
circuit

(2) Power circuits should be
deenergized before fight-
ing begins '4

e. Control fire with correct type
of firefighting equipment until
fire department personnel arrive

When notifying Fire Department:

(1) Phone: Ext. 2333

(2) Give building number and/or
location of fire

1,.1.3-13



quTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY

2. Classification of fires

a. Class A - Those involving ordinary
combusttbles such as:

(1) Wood

(2) Cloth

(3) Paper, etc.

b. Class B - Those involving greases,
oils, paints, other
flammable petroleum proL
ducts and flammable liquids
in general

C. Class C - Those involving energized
electrical equipment

d. Class Those involving combustible
metals

E. Cohstruction job safety

1. Drinking water

a. Fresh and pure drinking water at
every job site

Cbtained only '?ro approved sources
I1P

S
.3-14

STUDENT ACTIVITY



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

c. Use the following dispensing
methods

.Stationary bubbler with
guarded orifice installed
on approved water line

Enclosed water container
and individual drinking
cups

Portable sanitary driOing
fountain which meets F 4era1
Specifications

d. Drinking water items prohibited

(1) Dipping water out by
individual cup

(2) Individual canteen

(3) Or other utensil

e. Drinking water containers shall be
thoroughly sterilized at least once
a week or more frequently if required

2. Temporary toilet facilities

a. -Number required. For every 30
persons or less, a privy Gr closet
space shall be provided.

1.1.3-15
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

b. Privacy. Shall be constructed

to shield occupant from view

and protect against weather and

falling objects

c. Location. Located so as not to
contaminate any domestic water
supply usedcfor drinking purposes

d. Drainage. So located .and banked

that surface water cannot flood

the pit

e. Trough. Each privy provided with

adequate urinal trough

c_ewer corrections. If available,
connections shall be made at once

n. Pit latrines. If no other facili-

ties available, a pit latrine may

be constructed.

(1) Shall contain fly-tight box

(2) Constructed over,a pit or

pail

(3) Cr other suitable containers
Oiere pits are impracticable

1.1.3-16
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UTLINE OF INSTRUCTIf*

3. Personal protection

a. Clothing and equipment

(1) According _to type of work

(2) Chipper's goggles

(3) Welder's goggles

(4) Welder's shields

(5) Hard hats

(6) Safety shoes i

(7) Rubber boots

(8) Safety be:Its

(9) Lifelines

(10) Life nets

(11) Life preservers, or jackets

(12) Respirators'

(13) Other such proiectiVe
equipment or clothing

Ogctric wiring and equipment

INSTRUCTOR ACtIVITY
STUDENT ACT

1.1.3-17
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NTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

. a. Temporary electrical wiring

(1) Installed and maintained
by competent and qualified
workmen

(2) Installed to protect all
persons against injury

5

NOTE: Temporary and permanent electrical
installations should be in accordance
with the National Electrical Code.

b. Groundiny equipment. Electrical
equipment shall be grounded in
accordance with the National
Electrical Code

c. Insulation mats

(1) Suitable insulating mats or
platforms.

(2) Provides good footiny for operator
or persons in the victhity of
electrical machines or equipment
having exposed live parts of MTV
tban 30 volts

(3) Individual cannot readily touch
such parts unless standing on
these mats or platforms

SS



°MINE OF INSTRUCTION

d. Extension cords

(1) Construction sites - Ground

fault circuit interrypters
are required for all temporary
120-volt, single phase, 15
and 20 ampere receptacle
outlets.

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

(2) Flexible cords and cables and
their associated fittings
shall be suitable for the
conditions of use and location
and should be of superior,
quality.

(3) Shall be tested and inspected
on a regular basis and main-

tained in a safe condition.

(4) Shall be kept dry and free
from oil or srease.

F. How to prevent accidents

1. Good Wbrk habits

-"42. Housekeeping

3 Safety equipment

S') Ow.



sILINE oF INSTRUCTI N INSTRUCTOR ACTIVITY STUDENT ACTIVITY,

4. Safety licy

a. Eu pment and material

(1 ) Proper use

(2) Proper inspections

(3)j Proper storage

Reporting a cidents

1. Report 11 accidents no matter
how mi

equi

Victim will be sent to the
Wspen ary/Hospital for treatment

3. Instru tor/supervisor will fill
out re uired accident forms

a. Accidental 1njury/Death,eport,
OPNAV Form 5100/1 4'41

b. Submit report to Department
Safety Supervisor

Duties of ClIss Safety Petty Officer

1 Aid instructor in enforc ng safety
policies__

1V)3-20



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

2. Aii instructor in reporting accidents

3. Ensure proper pemonnel protective
gear is worn by individuals r )
Working conditions involved i

a. Hardhat

b. Ear plugs

c. Gloves

d. Safety shoes

e. Eye protection

III. Application:

A. Questions - (Oral questions prepared Conduct oral quiz
by the instructor)

IV. Summary: Review of important
subject matter

A. Safety responsibilities

Do not introduce new
material

B. Electrical shock and first aid Hold all questions until
completion of summarY

C. Safety precautions concerning fires

Fighting and reporting fires

Participate inAulz by
answering questions

Give undivided attention



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

E. Construction job safety,

F. -HoW to prevent accidents

G. Reporting .accideks

H. Duties of Class Safety Petty Officer Ask questions after com-
pletion of summary.

V. Test: None

Note: Failure to meet this topic
objective is not considered

disqualifying

Vi. Assignment: None

7

9 1
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NAVAL CONSTRUCTION TRAINING CENfER
GULFPORT, InssIssIPOI 39501

COURSE TITLE AND NUMBER: CONSTRUCTION ELECTRICIANS/
CAW SPLICING-A-721-0023

'CLASS,IFICATION: Uniassified

9:-

.*

TOPIC NINBER AND TITLE: 1.2.i ,EAD SHEATHED CABLE
JOINTS

TIME AlLOCATION: Classroom 2 Hours
Practical r Hours

INSTRUCTIONAL MATERIALS:

1. lext:

'a. Splicing Cable (Outside Plant) Standard
Installation Practices, TM 11-372-1

5plicing Telephone Cable, Setting Up Cable,
TM 11-372-2

4

.c. Standard Installation Practices Outside
Plant Cable Pressurizatton, TM 11-372-5

4 I.

Telephone Cable Splicing:. Cable Testing;
TM 11-372-6

f-

e. Telephone Cabre Splicing, Cable Termina-
tions and Cable Repir, 11,1 11-372-7

4
Construction Electrician 3 & 2, NAVPERS
10636-G '

_g. 'Outs.* Plint - Cable Tasting, USAF T.O. =

31W3-10-15, dated 1 July 1970

Reference: 'None

3. Tra1ii1nV Aids:

a. Display board

(1) Types. of Lead Sheath Telephone Cable'

(2) Steps of the Straight Splice

(3) Ste0s of.the Bridge Spl4ce

(itt Teps of the Butt Splice

b. Transparencies

(1) Straight Splice

(2) Bridge Splice

(3) Butt Splice

Film,

(1) Wire For.Sound, W/E Company

(2) Far Sound, W/E Company

9t;



ITerms and Definitions, CE "C" 1.2.1.11

e. ''Telephone Cable Identificatiton,
tE "C" 1.2.1.21

%; Straight *lice,- Lead, CE "C" 1.2.1.1J

g. tridge Splice, Lead, CE "C? 1.2.1 2J

Butt Splice, Lead, CE "C" 1.2.1.1)

4 rainin9 Ais EquipMent:

a. Projector, Movie, 16 mm

b. Projector, Overhead

Tools and Equiphent:

a . Cab) e Spl icer ' s TOOT !Box

b. Catch pan

c. Solder poe

d.' Paraffin pot

6. Material:

a. Lead Sheathed Telephone Cable, i6 pair,
19 to 22 AWG (lip' per student)

.Lead SheaUed Telephone Cable, 26 tO

4 51 pair, 19 to .22 AWG.(10' per studr)t)

C. Lead Sheathed Telephone Cable-p-101 pair, 19 to
2? AWG

Sleeve, cottons single wal1i4 (16 to 19 AWG)

e. Sleeve, Cotton,

f. Sleeve, Cotton,

Sleve, Cotton,

single wall, 5/8" (22 AWG)

single wall, 1/8" (24 AWG)

single wall, 3/32" (26 AWG)

h. -Sleeve, Plastic, Yellow, 19 AWG (Bridge)

i.- Sleeve, Plastic, Red,'19 AWG ,(Straight)

j. Sleeve, Plastic, Red,* 22 thru.24 AWG (Bridge)

k4 Sleeve, Plastic, Black, 22 AWG (Straight)

1. Sleeve,-Plastic,:G4n, 24 AWG (traight)

Sleeve, P1astic.filled

n. "B" connector

o. Connector Scotchlock or equivalent (UY 1S thru
26 AWG, so1s10).

Sterine flux:

Paraff&

40,

4

'3



ARMINAL OBJECTIVE
ir

Supported e;tirely by this lesson topic
..

#1.2 Upon completion of this unit,the student will_
be able to splice telephone cable in the below
listed types of cable. The type of spljce to
be made hi each cable and the tire limit'
prescribed are as indicated by each cable.

4;

1. Lead sheathed telephone cable

a. Straight sAce - 7.0 hours

b. Butt srlice.-.7.0 hours

.c. Bridge splice - 7.0 hours

'Alliplicts will be Constructed in accocOance
wit7 TM 11-372-ser1es, Construction Electrician
3 42, RAVPERS 10636-G, and Job Shepts CE "C"
1.2U series; and will be required to pass an

i audible test si nal when tested with a telephone
test get TS420 ()/U or equivalent test set to
satisfactorily mplete this objective.

ENABLING RJECTIVE

Supported entirely byjhi; lesson topic:4

#1.2.1 lIptin cOmpletfon of this topic the student
%Ill be able to-construct a straight, butt
and bridge splice tnea lead sheathe& telephone
Cable utilizing the ippropiiate tools and. .

mater!als in accordance with TM 11-372-1, 2

5, 6, ahd 7; and Construction Electrician
& 29 NAVPERS 16636-G; and Job Sheets

.CE "C" 1.2.1.IJ, 1.2.1.2J, and 1.2.1.3*
without deviation. All splices will be
*required to passan audible test signal
when teited with a telephone test set-
TS -420(6)/U or equivalent test set to
satisfattorily complete.this objective.

CRITERION TEST

The student will construct a straight, butt, and
bridge splice in' a 4ad sheathed telephone cable
utilizing the appro iateotools and materials in
accordance with-TM 11-372-1, 29 50 6, and 7; and
Construction Electrician 3 & 2, NAIITERS10636-vC'
andJob Sheets CE "Cu 1.2.1.1J, 1.2.1.2J9 and
1.2.1.3J without deviation. All splices will be
required to pass an audfble test Signal'when
tested with a telephone test set TS -420(8)/L or
equivalent test set to satisfactdirily complete
thirobjective.

, 1.2.1-3

HOMEWORK

Read and study M112472-10 chapters 1, 29 and 3

A
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OUTLINE OF.INSTRUCTION

IntroAction to Lesson

A. Zstablish Contact

B. Establish padiness

".

I I .

Establish-Effect

Overview

Presentation)

A. Types of Spfices to be Made '

Stralght

2. Bridge
1

3. Butt'.

B. ApOlications.of Telephone Cable

1. Voice c1rcuit4
S.

INSTRUC-61

Introduce self and topic ,

Dtrect student thihking along
desired line ..

Show the studgnt the yaluecf the,
subject matter to him.

State topic objective

Explain the.met4d-(s) fo be
used.

Topic Criterion Exercise:
How?
When?

A

Make ready the T/A(s) tisted
for thislesson.'

4

Hand dUt text and 4ob Sheets for
this.ldssoo.

1.2.1 4

V

e

NW.

11JOENT. AGTIVIT
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'MINE OF INSTRUCTION

,

4

INSTRUCTOR ACTIVITY

s

p.

1

2. Controlscircuits .

c;,

3. Where'Llseti,.. 0

a. :Aerial

b. Direct burial

c. Conduit

(1) Usually found-in larger
cities and other plactset
that putting it in the

,
\air would be hazardOus

(

(2) jhlay, be run from one

manhole tb another ,

Terms and Definitions Used In
Telephone Cable.Splicing r)N4
#

\'

1. Inside plant - Houses all tWe
,

equipment and cables used in a
telephone system.. (Also called
the Central Office.)

2. Outside plant - All other cables
'and equfpment that is:located

outside the central office.

Core ir The conductors of a

iiTilhone

s

A 0

V

r

4

q*STUOENT ACTiOITY

41:

,011114.

if

41,

I.

7 .0

7

1
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OUTLINE OF INSTRUCTiON
1. '.

4. Lead sheath The lead toveilfig
the core

¢A

a

INSTRUCTOR ACTIVITY . STUDENAC iVITY

.4
5. Crotch plug - Common 'term fqr

4L lea,d wedge or crotch piece .

46. Binder - Distinctively marked
iWig found in unit-tyPe .cable.
Used to tie conductor* of a
unit together..

7. Boarding - Operativn of installing
numberwi pairs, quads, or con-
ductors in a test board.

8. Boilir5 out - Operation 'of re-
movfng moisture by 'pouring molten--
paraffin -over lead covered cable
and splicing materials.

Buflding up the heat - Act of'
pouring molten solder. onto the sheath
unfil it is sufficiently, heated for
rough forming of a wiped sleeve

.

splice finishing-joint.

W.. Choker - Protective cloth wrapping'
' installed at sheath ends bf splice

opening. Used for.butting of sheaths%

Coid Joint 6 %dial& sleeve which appears
as -though it1as been wiped with cold
solder. If haS a rough surface and a

F. 'chalky appearance.

4

4' '
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al*

'OUTLINE OF INSTEICTION

*

12. Dressin - Operation-of :110unding

iid fàiiii1ng ends of leadileeve
. by beating in with cable dr2sser.

INSTRkfOR ACTIVITY . tTUDENT ACTIVITY

13z pEying out - Operation to remove..
theisture by pouring desiccant (moisture

absorbing powder) ovir cable and splic.
ing materials.

14. Eutectic --Name fiir' condition of maximum
fusibility in a mixture.

EXample: Solder mixture of 37% lead and .

63% tin is 100% eutectic because
this mi4,ture may be more easily.
melted than any other solder
mixture. .1

15.. Flux = Substance used to desolve the
&Taos which fona on.the surface of
materials.(Metals) to be soldered.
SteriKe is the'flux commonly used in
splicing telephone cables.

16. HIllup 4 operation to cauSe Solder .

. to form a mound near the center of a
split lead4s1eeve.

17: Bead seal A V-shaped seam tade in i
Ieadr.sieeve to form split lead sleeve's

solder joint.

e

194
-

t

V 3:
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)UTLINE Of INSTRUCTD3N

s

NSIRUCTOR AC VITY STUDENT ACTIVITY I.

.
38. Runncno_a seam - Operhtion,to solar

a split lead-sleeve>together.

19. .Shim - Strip of cable.sheath

20 . Shiner - A bare 'spot in a conductor .

#

NCTE: .It is caused by excessive .

exposure,to moisture by
.lightn,ng burns or excesIlve
testing.

21. Tacking -I0peration_to use molten lead
to temporarily hold or secure an objeCt.

22. Tinning - Operation to initially co0
with solder the,objectto be soldered.
It is the first s,teci in soldering an

object.

23. Tin runs out - Acterm which dpootes a

YIWTFFEriTried sleeve splice with

improperly mixed solder.

D.- Basic Geometric Patterns.

General irfoimation
111.

a. The basic geometric,
the layer and:the un

atierns' are
t.

s

1.;

.'

a

a

'ff

t ;4;

T
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Mille _OF INSTRUCTION

he

r

c. -The number of arraniemint of the
laieri and/or the .units is'
determined by si2e (circuit count.
and' gauge) 'of the cabie..

c

d. It is the nupber of units 0r.6
layeri and their 'position vSith
relation- to the central Office
that determine tim count which
is the:basis of concluctor .hientt-
ficatfon.

LaTier w'

a., When. circuits (pairs, quads, and
the like),-are positioned .to form
a circrle.

e

b. L4ers are oi

-(1) Sitiplo Layer .- The iiroOits
are arranged in co'ncentdc.:
'circles and each concentric
circle' is one, circuit
thick ,

(2) ,Coler group -.A Imp of
adjacent layers considered
as qine"-

(a) .The circliitsJA arranged
In cpnenfric arcles



.

OUTLINE OF INSTRUCTION
. INSTRUCTOR ACTIVITY STUDENT ACTIVITY

(0) Each concentric circle
is at least two circuitA
thiCk

(c) The connectors of each
circuitare.twisfed.
together

(d) Adjacent layers.tiave

distinguishing ccilor cod6s

(e) Layers may Overlap

1. Unit a

a. Second beisic geometric ratterr

b. The same gauge wire and direction
of tWist

.

c. The number of circuits and glie of
the conductors'in the cable.determine
the number of units

d. In some cases the unit may consist
of the entire core

e. Or it may consW of only a section
of thecore-

1.241-lo

19'1

aa



JUTLINE OF INSTRUCTION RUCTOR ACTIVITY

f. Single-unit cables have a
maximum of 76 circuits

g. Multiple-unit caples have a
minimum of 101 circuits

h. All units are of two types,
uniform color units or
mixed color unit

NOTE: Uniform color and mixed
color are not furnished in
combination within the same
cable. There are mary other
types of multiple-unit cables

4. Uniform color unit

a. CircuitsWtthin each unit have
insulation of two colors.

b. For example, the insulation of all
the pairs may be colored white-green.

c. The unit is designated as a white-
green unit.

The insulatior of one conductor of
each pair of the unit is colored
green, the other is colored white.

1.2.1-11
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OUTLINE OF INSTRUCTION

I:

I e.

INSTRUCTOR ACTIVITY

5. Mixed color unit.

a. Circuits of eadh tiqit have
three colors of ;insulation.

b. Circuits of each unit are
arranged in layers wh'ict con-
tain only two colors.

c. The color of the outer layer .
of the unit is used as the
designating color.

d. For example, within a given
unit of mixed color, paired
cable, all the pairs ofilthite -
green, white - red, and white -

,blUe.

e. Whi e - blue is the color of the
out r layer.

f. The entire unit is designated
as white - blue unit.

Cohductor

1. Cables contain various quantities of
conductors^

2. The conductor provides the circuit.

3. Each conductor is of a definife gauge.

5

10

1.2.1-12

7,

STODENT AiTIVFrY

.

ftw.



'OUTLINE OF INSTRUCTION.

lb

,f

INSTRUCTOR ACTIVITY

r

4.. To provide various types of circuiti 4c-i

these.conductors are,arranged in
groups of boy conaktors, fbup
conductors, etc.

)4!

Ihsulatio of anductors

43. Tinnekor untinned

2 Enameled ihsulated or licquered

3 .?tandard types of insulation

a. Strip paper

b. Pulp paper

c. Textile

d. Plastic

Rubber
4

4. Piper insulated is usqd only in

sealed cable.

5. Tinning, enameling and lacquering
are optional.

Tinning and enameling increase the
insulation resistance of the conductor.

Lacquering eliminates the necessity, of

boiling out or drying when splicing.

STUDENT .ACTIVITY

4



OUTLINE OF INSTRUCTION

G. Basic Count4ng.Procedure

1...Three considerations

4

0

ASTRUCT

a. Rilative position of the
central pffice and.the cable
end

,Geometric pattern

c. Tracer pairs

2. Position a cableond central office

a. Represent the end of the cable as
the face of,a clock

If the end faces away fromkthe
.

central office,.the count is4Made
in a counter-clockwiie direction.

c. If the end faces toward the central
office,-the Mint is in a eloekwise
direction.

NOTE: . If the cable terminates in two central
offices, for example, as in the case
of interefice trunk cable, one of.the
central offices is selected as the
reference office in determining the
direction of the count.

'e

TIVITY

4

STUDENT ACTIVITY

-

1.2.1-14

11 t
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OUitINE OF.IgSTRUCTION

3. Geometric pattern,

a. Once the pattern has been
established the count theo tically /*

ins at the center of the ore
a proceeds to the sheath a

cl wise or counter-clock
direction:k

4

INSTRUCTOR ACTIVITY

If 0 layer contains units of com-
posite gauge.

(1) The large gauge units receive
...the low ,count of the layer.

(2) The small gauge units receive
the high count of the rayeg.

Tracer pairs

Plways receives the highest cgunt
of the laye: or unit.

46. Located in the core.

C. Contains dtltinctively colored*
\circuits. -

(1) Knoln`as tracer

(2) Known.as markert

d. The tracers are used to provide
talking ctrcuits or spare circuits. ,

N..

'No



MAINE OF INSTRUCTfON

4

4

INSTRUCTM ACTIVITY

e. The markers are usecrto establish
counts in unit-type cables:

4

Composite Cable

1. Part of the 'conductor's are of two ari;

1

mare other gauges.

Conductors of each tircte are tf
the same gauge.

By gauge composite ehbles maY be
divided :into tvo basie 'Complements.

4

a. One complemenftontains,tht
circuits of one gauge.

b. The other %complement contains the
circuits "of the bther gauge.

Composite cables are furnis-hed with
variops complements arranged-in layers,.
units, and layers of units.

axge gauge complement-is ut4A1ly ,
lo ed near or at the -center of.the

core.

Small gauge complement is usually
located away from cent$: of Vie Gore.-.

'

Stroight Soficeo Lead

*64"

1.2.1-16

.

STUDENT ACTIVITY

.

0'

4."



OUTLINE OF INSTRUCTION

1 Preparipg.The Lead Sleeve

a. C4 sletvr 'ends squarely

- h. .Bev61 edges of both ends

'c. Clan two-areas, one at each
end of the-sleeve. Thi's area

'will be wide enough to extend
4', under the cable glisters to

each end of the sleeve. .

Coat cleaned areas with
sterine

INiTRU,CTOR ACTIVItY.

,

e. Beat down one end until it"will
just fit over the cable and slip

out of the way

2. Preparips The Lead Sheath Cable

a. 7Avc;id sievere bending ,

b. Allow for proper overlaping of
cable ends

Establish the centeeline of
the splice

(1) Minimam of 3' overlap- .

(2) Center line should be sei up so
that it will be in the cehter of
the complete splice.

1:2.1 17

STUDENT ACTIVITY

I



NTLINE OF INSTRUCTION

'V*

a

INSTRUCTOR ACTIVITY .

,r

STUDENT AtTIVITY
.0

d. Splice-opening length depends
uPon three (3) factors.

i"je. of scable

Gauge of cableCondgctors

(3) Length of splice,openins ts
always three inches-less than
the length of t* lead sleeve

Rins the cablf

f. Apply papir pas:e)

9.

(1) 1/2" overlapped on ring

(2)' Apply two layers .

Clean sheath 4" froh Paper.ims\
ter back up the cablti' APply
two layers of paper Pasters at
the end of this area.

Tin the cable between the, poer
pasters.

NOTE: Be careful not to "bUrn
through the sheath.

1.0
'44

Show stpdentspow to use
the *nife and rtnging pliers.

sI

1

4

A

.1
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OilTLINE tr INSTRUCTICW

c.

e or

INSTRUCTOR A IV1TY

.
I

STUDENT ACTIVITY

.;.i.e/ Remove the lead she4th. (*move
the sheath /..n:such kmanner as tqr.
leave a bell, at tile butt of the

cable.)

a

Rotate the cable core as
ths 4its or binde

k. Butting th0.catje, using oniipf
the three meth4ds:. /1

(1) eTucking'method

(2) Wrappin# 'meth

(3)' Cotton-sleevi g method

1. Pemove4noisture b.9 boiling-out the

pairs with paraffin or impreghitedi

4

CAUTION r Stress sa ty at this poin
because of thedanger of the',
mixtufe catching on firi.

4

Paraffin is heated betwOm
3750F and 3900F (3800F ideal).-
191°C. (19i degrees Celsius)

(2) Impregnated wax is heated to

2500F. (10,degrees Celsjus)

, (1)

a

1

Use C/B to show different
methods jf necessary.

1.2.1-19'

a.

7 7



3U1LINE OF INSTRUCTION INSTRUCTOR ACTIVITY .k? STU ENT ACTIVITY

qt

-

m. After beilipg but the-cable,
position the conductors solithat
the back pairs can be spliced
first.

. Tes6ng And Bording.of pairs

,

(I) When ,numbered splice is
required-

,

(2) Detete when random splice'
is mad.
?

o. Joining the c onductors

.

(1) Place the sleev-es as
:indicated. Twist the Ores
of each pair togdther after
placement is completed.

(2) Grasp 1 pair of wires in
cable A'between the thumb and
foretinger of the second hind.
Grasp anotKer pair of wires
(cable B) between the thumb
And. forefinger of 94 first
+land.

.7
*

(3) Bring both pairs togethafor
splicing allowing enough. slack
to insure a symmetrical Tayup
of completed splice..

it ,

.1

1;2.1-20

117



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY

%.(4) Give both pairs a 1/2-turn

rsc twist to break the insulation.

f

(5) Grasp both pairs in the first
hand; slide the first hand along
both pairs until the4properta1 l
length 1 Teached ang cut both
pairs with the splicer's scissors.
Observe that the tail is required
for 24-gauge-wire. 'A slightly
longer tail is required for heavier

wire.

(6) Use thesecond and third fingers of

the.second hand to hold both pairs
against.the palm of the second hand;
grasp the wires just above theitiist

ahd remove the fnsulatton: If the

insulation will not remove easily,

place the wires ImOheen the thumb
and the back edge of the spoicer's

scissors. Then pull the insulation

from the conductors.

(7) While removing the intulation from
the wires with one hand, separate
the wires of the .other pair, as

illustratedin JS 1.2.1.1.3.

(8) ,slide the first hand under pairry
'of cable A and allow,pair 1 to st

on the first hand.; Grasp pair 1 of

cable B with the first hand and

- 1.211-21

STU6ENT'ACTIVIT1'



iftINE OF rN3TREgliON INSTRUCTOR
.

ACTIVI* STUDENT ACTITY A

strip the insulation' from the wires.
with the second hand. With the first
hand, grasp the "rine wire.. Push
the "tip" wire to the side with the
free ftngers of the first hand.

(9) Grasp thering" of cable:B with the
second hand; draw the wires together
and give them a 1/2-turn twist; '

Intlude about 1/4-inch insulation of.
both wires in the twist. 'This witl
prevent-unfurltng.

(10) Gr wires between the thUmb and
fore.mger of the first hand and roll
'one wire overilthe other. Grasp t
tails of bothflwires between the ti b
and forefinger of the second h6d and
bend the tails perpendicular to the
section of wires in the.first
Rold tightly the seCtfion of, wire in the
first hard., TwiSt the first.hand '

section byrcranking with a wrist
movement of the second nand, allowing
both wires to turn looselybetweep the:
thumb and forefinter of.the second,hand.
Continue cranking,until a pigtail I

(twisted section) of t/2c; to lt4nch
length is formed.

(a) Continue cranktng urrtil -the pigtail'
is forced behind the thumb and

414.

0

r-

4



OUTLINE OF INSTRUCTION

to

p.

r

liSTRUCTOR.ACTIViT

forefinger of the, firstthand;
After a little practteetyou
can..mike the ,pigtoil by form-

. 'Mg several^ twists with the
wires held loosely'ir the
second hand. The, finished
pigtail should be loosely,
twisted 'at the Oa -an
tightly twisted at th.e ree
end. Neck loeseneis reduces
the- possibility of-brea!iage 9

and free-end tightness Oro-
vides good electrical .contact.

b).' 'Crank '19- and 16-gauge mires to
.form a-pigtail with..a,Atifinite
'ckange frbm looseness to
tightness.

(c) f Hold both wires espetially tight
-at all times between1the thuml?
and forefinger Of the first
hand when cranking, 26-gtuge -to
22- or 24-gauge wires and when
cranking.24.qauge to lglauge
tiklies. If this proce4ure is
not followed., a.spiraling of.
the smaller_ around tkoe larger
*ire (not aQtWisting together
.of the to wires ) Will result.

t -

Gri.sp.the sleeve with ithe ttiumb and
foreffnger of the'.first hanf.' Bend

1 .2.1443.

T,Y

141.

a



O&LTLINE Or INSTRUCTION INSTRUCTOR ACTIVITY

the pigtail to-an angle of approx-
imately 45 degrees with the stissors
in :the second hand. Determine the
overall length of the pigtail and
determine thelength of the tightly
twisted.end of the pigtail. The
overall length should vary from
approximately 1 3/8 inches'for 24- .

or.26-gauge conductors to approx-, ,-
imately 1 3/4 inches for 16- or,
I9-gauge conductors. The length
of the tightly twfsted end should
vary from approximately,3/8 inch .

for 24- or 26-gauge conductor's to

appriiximately 1/2 inch for 16-4 or
19-gauge conductors. Complete the
joint by cutting the pigtail to
the required length with the scissors
held in the second hand.

(12) Slip the sleeve over the pigtail with
the first hand and reach for the
"tip" wire with the second hand. Now
repeat the operations in steps 1
through 12 until all the conductors
have been joined.

(13) Be sure the pigtails you make are good.
Notice the length of the tight turns

.and the loose turns; observe the square-
cut ends and the overall length and
straightness of-the pigtail. All of
these factors are important.

.

1.2.1-24

171
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4

INSTRUCTOR ACTIVITY STUDENT ACT

q.

(14) Arrange the joints in rows j.o ensure
a proper splice buildup. The number

of rows is directly'proportional to
4hp splice opening length.

(a) Allow approximately one-fourth
inch between adjacent rows.

(b) Do not allow the'sleeves of one
row to overlap those of another.

(c) Arrange the number Of sleeves
in each row to provide a uniform
size for the entire length of
the completed splice.

(d) Locate the end rows the sime
distance from each end,of the

splice opening

After completion of the pair splicing

boil out the splice again.

Wrapping the splice with muslin

(1) Start at the center and wrap the

, splice with two half-lapped layers
of dry muslin tepe finishing off

at the center of the splice.

(2) Seure the end ofe4he muslin with a

slip knot.

1

1.2.1-251'
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r. tive.the splice a final (*ling out with
paraffin.

3. Position the Sleale Over the Splice

a._ Zlean,and sterine both the sheath
and sleeve .1

b. Position the sleeve over the splice
opening

c. Beat the sleeve ends tightly a-
round the sheath

Paper Pasters

a. ,Limit the width of 61e joint by
placing paperpasters around the cable

and sleeve.

b. Recommend that you use twv layers

of paper pasters on the splice

5. Placement of the Catch Pan

a.' kcure cat;-!: pan below joint.

b Place a dry paper (newspaper)
in the bo,ttom of the'pan. This
aids in returring the cold solder
to the heating pot.

,,-

Wen
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6. Procedure for Wiping the Sleeved.

a. Place the Oping cfoth ?n a

conyeniert location because
time is of the utmost import-.

ance when the wiping begins. .

b. Hold the catA iloth slightly
below the joint.

4.

c. Pour one ladle of solder slOwly
over the sheath and sleeve,
roving the ladle in a circular
motion at all times.

74'

Build up the heat in the sleeve
and sheath.

e. Raise catch cloth so the side
edges touch the pasters, maintain-
ing the center of the cloth in
the shape of a cup or pocket.

f. Continue pouring thesolder, dis-

tributing it over4he top ind
sides of the joint

g. Insum uniform distribution of
solder over the joSnt.

When the solder gets mushy-bring
it up to-the top of the splice.



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

i. Insure that the joint is well

heated. DO NOT OVER HEAT.

Form and pack the jointj.
k. Make the final thrce wipes

7. Testing the Splice

a. Perform pressure test

b. Remove about 18" of the sheath
from each end of the splice
for testing purposes.

Test with a TS-420/U, Telephone

Test Set or equivalent ,(76C) for

tone of each conductor.

Bridge Splice, Lead

1. Prepare the lead sleeve

a. Cut sleeve ends'squarely

t. Bevel edges of both ends

c. Clean two areas at each end

of sleeve-,

Coat cleaned areas with sterined.

1.Z.1.18
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e. Beat down one end until it fits
over, the cable

2. Preparing the lead sheath cable

a. Avoid severe bending

b Allow for proper overlaping of
cable ends

c. Establish center line

d. Ring ihe cable

E. Apply paper pasters

f. Clean sheath

g. Tin the cable between the paper
pasters

h. Remove the lead sheath

1. Rotate the cable core, as needed)

j. Butting the cable

k. Remove moisture by boiling out

1. Position the conductors so that the
back pairs can be spliced first.

.1.2.1-29
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m. Testing and Sording of pairs
as required

n. Joining the conductors

X

11.16.4'

INSTRUCTOR ACTIVITY

a. 6oil out splice

p. rapping the splice with muslin

q. cive the splice a final boiling-
out with paraffin

3 Position the sleeve over the splice

a. Pre-clean and sterine both the
sheath and the sleeve as needed

Position the sleeve over the
. splice opehing

c. Beat'the sleeve ends tightly
around the sheath

Paper pasters

a. Limit.the width of the joint by
placing paper pasters around the
cable and sleeve

b. Recomend that you use two layers
of paper pasters on the splice

1.2.1-30

ir", I

4.

7



OUTLINE OF INSIBUCTION

5. glacemrt of the catch pan

INSTRUCTOi ACTIVIJTY

a. ect;re catch pan below joint

ID'. Place a dry paper (newspaper) in,
the bottom of thepr /

C

Procedure for wiping the Oeeve

a. :Place an 18" x 1/2" piece of
cotton tape in the bridge end

Place the wiping Cloth in a
convenient location because
tiffe ispf the utmost importance
when the wiping begins

c. Hold't4e catch cloth slightly
below the joint

b.

Pour one ladle of solder slowly
over the sheath and sleeve, moving
the ladle in a circular motion at
all times

e. Build up the heat in the sleeve
and sheath

Raise the catch cloth so the side
edgq touch the pesters, maintain-
ing the center of the cloth in the
shape of a cup or pocket

1.2.1-31
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-

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

g. Continue pouring the solder, dis-
tributing it over the top and
sides of the joint

h. Insure uniform distribution of
solder over the joint

i. When the solder gets mushy bring
it up to the top of the splice

Insure that the joint is well
heated. DO NOT OVER HEAT

k. Form and pack the joint

1. Make the final three wipes

m. Wipe out the crotch area of the
bridge splice with the 112" cotton
tape

7. Testing the splice

a. Perform pressure test

b. Remove abOut 18" of the sheath
from the ends of the splice for
testing purposes

c. Test with a TS-420/U, Telephone
( Test Set or equivalent (76C) for

tone of each conductor.



7

f_DINE OF INSTRUCTLON-

autt 5plice, Lead

1. Prepare 1.he lead sleeve

4.

*

al. Cut sleeve ends squarely

4 r. evel edgeslof both ends

INSTRUCTOR ACTIVITY L_______JSTUDENT ACTIViIN

.c. Clean two areas. at each end

of-sleeve `\,

d. Coat cleanqd areas with

stVerine

e. Beat down end until it fits
oveethe choker

2. preparirg the lead sheath cable

a. Avoid severe bending

1J. Allow for propee overlaping
of cable ends

c. Establish center line

d. Ring the cable

e. 'Apply ,paper posters

f. Clean sheath

g. Tin the cable between the paper

pesters

.

1.2.1-33
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h. Remove the lead sheath

Rotate the cable tore

j. Eutting the cable,4

k. ReMove moisture by !toiling *out

1. PCsition the conductors so
that ihe back'pairs can be
spliced first.

m. Testing and Bording of pairs

n. Joining the' conductors

c. Boil out splice

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

p Wrapping pie splice with muslin

q Give the splice a final bofling
out with paraffin

Position the sleeve over the splice

a. Re-clean and stparine ho6 the
the sleeve as needed

b. Pos ion the sleeve over'thet
splice opealng

c. Beat the 'sleeve ends i..ightly
around the sheath

1.2.1-34°
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4. Paper pasters

INSTRUCTOR ACTIVITY

a. Limit the width of the joint 4

by placing paper pasters around
the cable and sleeve -

Retommend thit you use two layers
` of paper pesters on the splice

5. .Placement of the catch pan
#

a. Secure catch pan belbw joint

b. Place a dry paperinewspaper) in
the bottom 'of the pan

Procedure for wiping the sleeve

. a. Place an 18"x 1/2" piete of
cotton tape in the butt splice

,b. Place the wiping cloth in a con.-
venient,location because time
is of the utmot importance when
the wiping begins

c. : Hold the catch cloth .slighily

below the joint

d. Pour one ladle of solder slowly
over the sheith and sleeve, movin§
the ladle in a circular poldon. at
All timei

1.2.1 35
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e. Build up the heat in the5leev6,
and sheath

4-

f. Raise the catch oloth so the side
edgesstouch-the pastbrs, maintaining
the center of the cloth in th6 shape -

of a cup or pocket

g. Centime pouringthe solder, distiiibuting
it over the top and sides4pf the joint

h. Insure Uniform distritutien of solder
over the joint

i. When the solder gets mushy bring4it
up to the top of the splice

j. Insure that the joint is well heated. '
DO NOT OVER HEAT

1/4. Form and pack the.joint

1. Make the final three wipes

m. Wipe out the Crotch area 'of the butt
splice with the 1/2" cotton tape

Testing the splice

a. Perfoiv prosure test

b Renove about 18" of the sheath from
the.ends o the splice for test*
purposep

r

1.1

a
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OUTLINE OF INSTRUCTION _INSTRUCTOR ACTIVITY STUDENT ACTIVI1:1('

c. Test with a TS-420/U, Telephone Test
Set or equivalent (76C) for tone of
each conductor

III. Ppplication:

A. Questions - (Oral questions prepared by the
instructor)

B. ilractical Application Period

1. Make a straigh+ splice in accordance
with Jot Sheet 1.2.1.1J

2. Make a Bridge Splice in accordance
with Job Sheet 1.2.1.2J i

3. Make A Butt Splice in accordance
with Job Sheet 1.2.1.3J

IV. 'Summary:

P. Types of Splices to be Made

Applications of Telephone Cable

Conduct *al quiz

Dnform students this
segment will be taught
in the shop.area

Hand out splicing %els
and matey-1,es as re-
quired for gach splice

Supervise and assit as
necetsary

Stress safety factors

As students complete
each splice, test it

Review of imf;ortant
subject matter

Do not introduce new
material

Participate in quiz by
arswering questions

Student will follow
instructions n Job
Sheets listed for each
splice

Give undivided attention

135
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C. Terms and Definitions Used In
Telephone Cable Splicing

D Basic Geometric Patterns

E. Conductor

F. Insulation of Conductors

C. Basic CoUnting Procedure

H. CorpoSite Cable

I. Straight Splice, Lead

J. Bridge Splice, Lead

K. butt Splice, Lead

V. Test:

A. Make a Straight Splice in
accordance wi.th Job Sheet
1.2.1.1J

B. Make a 'Bridge Splice in accord-
ance with Job Sheet 1.2.1.2J

'Make a Butt Splice in accord-
ance with Job Sheet 1.2.1.33

Have students hold all questions
until completion of summary

Hand out splicing tools and
, materials as required for each
splice

Stress safety factors

Inform students they will be per-
forming without instructor
assistance

Grade student Go/No Go basis
as he complete each splice

1.2.1-38

STUDENT ACT4,1TY

Ask questions after ccm-
pletion of sumrary

Student will demonstrate
knowledge by making a
straight, bridge, and
butt splice

Position each completed
splice on test frame

A



OUTLINE OF INSTRUCTION

-VI. Assignment:

1

I*TRUCTOR ACTIvyry STUDENT ACTIVITY

Ask gral qUestions on *ding Participate by answering

assignment oral questions

Read and St:Idyl-TM 11-372-1:

1 Practice'- page 2=110 thru.
2121, par 2-213 thru-2-260

Terms - page 1-20 thru 1-22

Patterns Page 1-2 tkru 1-13
par 1-14,-thru 1-4E4

4; Sheath Preparation.- page.2-45
thru 2-50, par 2-.91 thru
2-110

Boiling Out - page 3-9,.thru
3-12, par-3-33,thru 145

6. Cotton:Sleeves = page 3=12
thru 3-13, par 3-45 thm3-49

7. Splicind'(Twist) Wires - page
3-52 thru 3-59:Ipar 32106 thru
3-118

E. Leltd Steevef- page 2-103 thili
2r11Qpar. 2-187 thru4.2-112

Tagging page 2-135 thru 2-138,
par 2-302 thru 2-^310

1.2.1-39
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I -r

gr

INSTRUCTOR ACTIVITY . STUDENT ACTIVITY

10. Preparatbry Splicing -'page 3-1 thru
3-8, par 3-1 ,,thtru 3-3

11. Conductor Arrangement - page 3-71
thru 3-73, par 3-146 thru 3-153

'Read and study T.O. 31W3-10-15:

1. Conductor Identification - page
3-6 thru 3-9, par 3-31 thru 3-41

1.2.1-40



NAVAL CeNSTRUCTION TRAINING CENTER ci
GULFPORT, MISSISSIPPI .39501

COURSE TITLE AND NUMBER: CONSTRUCTION ELECTRICIANS/
CABLE SPLICING A-721-0C23

CLASSIFICATION: Unclassified

TOPIC NUMBER AND TITLE: 1.2.2 PLASTIC SHEATHED
- CABLE JOINTS

3. Training Aids:

a. Display board

(I) Types of Plastic Sheathed Telephone Cabl

(2) 1A1 Ready Access Kit

(3) 1BI kgady Access Kit

b. Color Codes, 1.2.2.11

c. Straight Splice, Plastfc, 1.2.2.13

d. Bridge Splice, Plastic, 1.2.2.2J

e. Butt Splice, Plastic, 1.2.2.33
Telephone Cable Splicing: Cable Testing,
TM 11-372-6 4. Training Aids Equipment; None

S. Tools and Equipment

a. Cable spiicer's tool box

TIME ALLOCATION: Classroom 7 Hours
Practical 29 Hours

INSTRUCTIONAL MATERIALS:

1. Text:

'a. Splicing Cable (Outside Plant) Standard
Installation Practices, TM 11-372-1

I

2. Reference:

a. Telephone Cable Splicing, Terminations end
Cable Repair, TM 11-372-7

b. Cable Splicing Handbook 2, 1972, AT&T Copan:

b. Splicing Telephone Cable, Setting Up Cable,
TM 11-372-2

c. Standard Installation Practices Outside
Plant Cable Pressurization, TM 11-372-5

e. Outside Plant - Cable Testing, USAF T.O.
31W3-10-15, dated 1 July 1970

Construction Electrician 3 & 2
NAVPERS 10636-G

1.2.2-1

1 12

-tE



Material:

a. 1A1 Ready Access Kit

t 1B1 Ready Access Kit.

c. "B" connectors 19 to 26 AWG

d. Scotchlock Connectort

(1) UY 19 to 26 AWG

(2) UR 19 to 26 AWG

(3) UG 19 to 26 AWG

e. PicA.-A-Bon Splice Connector

f. PF (Reenterable Filled)
Closure, Scotch 3925

TERMINAL OBJECTIVE

Supported entirely by this :lesson topic;

,-1.2 Upon completion of this unit the student
will be able-to splice telephone able
in the below listed types of cable. The

'type of splice to be made in each cable
and the time limit prescribed are as
indidated by each cable.

1. Plastic sheathed telephone cable

a. Straight splice - 4.0 hours

1.2.2-2

0

L.0
Butt splice - 4.0 hours

c. Bridge splice - 4.0 hours

All splices will be constructed in accordance
with TM 11-372-1 through 8 and Job Sheet CE
"C" 1.2J series, and will be required to pass
an audible test signal when tested with a tele-
phone test set TS-420(B)/U or equivalent test
set to satisfactorily complete this objective'

ENABLING OBJECTIVE

Supported entirely by this lesson topic:

#1.2.2 Upon completion of this topic the student
be able to construct a straight, butt, and bridge
splice in a plastic sheathed telephone cable
utilizing the proper tools and materials in accord-
ance with TM 11-372-1, 2, 5, and 6; and Job Shuts
CE "C" I.2.2.1J, 1.2.2.2J, and 1.2.2.3J-without
deviation. All splices 0.11 be required to pass
an audible test signal when tested with a tele-
phone test set TS-420(B)/U or equivalent test
set to satisfactorily conplete this objective.

CRITERION TEST

The student will construct a straight, butt, and bridge
splice in a'plastic sheathed telephone cable utilizing
the proper tools and materials in accordance with TM
11-372-1, 2, 5, and 6; and Job Sheets CE "C" 1.22.1,1,
1.2.2.2J, and 1.2.2.3J without deviation. ,All splices
will be required to pass an audible test signal when .

tested with a telephone test set TS-420(B)/k.or equivalent
test set to satisfactorily complete this objective.

HOMEWORK: Read and study TM 11-372-1, chapters 2 and 3



OUTLINE OF INSTRUCTION

I. Introduction to Lesson

A. Establish Contact

6.

INSTRUCTOR ACTIVITY STUDENT AC IVITY

'Establish Readiness

Establish Effect

Overview

Presentation7
4

A. Types of Plastic Sheathed Telephone
Cables

1. Cables are formed with various
types of protective covering
known as sheath or sheath
protection. Basically this
protection is of five types.

a. Plastic

b. Lead

Introduce self and topic

Direct student thioking
aloty desired line

Show the student the value of the
subject matter to him

State topic_objective

Explain the method(s) to be used

Topic Criterion- Exercise:
How?
When?

Make ready the 1/A(s) listedfor
this lesson

Hand out text and Job Sheets for
this lesson

14.5
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OUftiNE'OF !NSTRUCTION

4te

d.. Tape antior

e. Wire armor

Physical make-up of the,cables
and disposition of their sheaths
for splicing.

a.. ALPETH (PE-22),(Aluminum,
Polyethylene)

,42.1

INSTRUCTOR ACTIVITY

(1), Plastic insulated conductors,
plastic tore wrapper, aluminum
jacket applied longitudinally
with overlap and an Outer Pe
sheath.

(2) It is used aerially and for,
short runs in conduit or duct.

STUbENT ACTIVITY

t. ALPETH (PE-23) (Polyethylene, Aluminum
or Copper, Polyethylene)

(1) Plas'tic insulated conduc'tors,
plastic core wrapper. Pe
innersheath, a longitudinally

.

applied copper Iheath with
overlap, Pe outer sheath,

(2) It is used for direct burial

installations (PAP-aluminum
Sheath instead of copper).

1

1.2.24
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4'

INSTRUCTOR 'ACTIVItY STUDENT ACTIVIli

.STALPETH (Steel, Aluminum, Polyethylene)

(1) Usiis paper insulate'd cOnductors,
plastic or paper case wrappers,
and aluminum.sheath applied
lOngitudinally with overlap,

. tinned steel with soldered
longitudinal seam, a flooding
compound and an outer sheath
of Pe..

(2) It is used in Underground and
aerial installations.

d. OS STALPETH (Double Sheathed Steel,
Aluminum, Polyethylene and Flooding

'.Compound)

(1) Paper insulated conductors, plastic
or paper core wrapper, an Inner
sheath of Pe, an aluminum sheath'
applied longitudinally with overlap,

. tinned steel with soldered longitu-
dinal seam, a flooding compound
and an outer jacket of Pe.

(2) It is used'in buried installations
but mAy be used aerially and
underground where situation warrants.
(PASP is another descrfptive
abbreviation for this cable.)

1.2.2-5
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OUTLI E OF INSTRUCTION

e. Jute Pr41tgcted Cable

(1) Consists of two layers of *halt
impregnated paper and one or two
layers of jute.

i'NSTRUCTOR ACTIVITY STUDENT ACTIVITY

Regular Tape Armor Cable

(1) Consists of two types.

(a) The main cable

(b) L.,uipment stuc cable

(2) The type used in main cable is'
formed with protection consisting
df one or more inrer layers of
asphalt-impregnated sheath wrapping
paper, as outer layer of jute, one
or two layers of steel or aluminum
tape, an intermediate layer of
asphalt impregnated sheath wrapping
paper, and an outer layer of jute
or thermoplastic.

The type used io the equipment
stub cable is formed with protection
consisting of a layer of plastic,
two layers of steel tape, and an
outer layer of jute.

Wire armored cable (Single and Double wire)

1.2.2-6
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(1) Single-wire armor cable consists
of a bedding of jute or plastic,
a layer of steel wires, and
sometimes an outer layer of jute

'(2) Double-wire armor cable has an
.

additional layer of steel wire
and jute

B. C(lor Code For Plastic Insulated Cable Pairs

Textile insulated color code

a. Made up of 20 pair to each binder group

b. Each pair may be distinguished from all
other pairs in the binder group

Even-court (5 x 5 count).

a. Used cln plastic-insulated conductor cable

b. 25 pairs in a binder group using 10 colors,
which consists of 5 ring and 5 tip colors

(1) 5 ring colors:

(a) Blue

(b) Orange

(c) Green

1,2,2-7



OUTLINE oF INSTRUCTION

(d) Brown

(e) Slate

(2) 5 tip colors:

(a) White

(b) Red

(c) Black

(d) Yellow

(e) Violet

INSTRUCTOR ACTIVITY

c. Nc duplication of pair colors in
binder group

3. How to find and identify a particular
pair when ollY pair number is known

a. Example: Pair 921, find the binder
number, binder color, the patr number
in the binder.

First'divide 921 by 25

36 Quotient ,\

Divisor 25 /921 pividend
75

150
21 RemaAder

1.2.2-8
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f

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

b'.', The remainr is 21, the,pkir number
in the bin er group. The quotient

shows that he binder colors have
,been gone t ugh 36 times.

(
c. Take the quotient 36 and add one (1)

to'it. Then divide by the number

24.

Example: 36
+1

Then divide by 24

24 M.--
24

x The color of the
binder where to
find pair 921 in.

d. Binder Number is 37

e. Binder Color is 13 (Black-Green)

f. Pair Number in binder 37 is 21

Spiracode

a. Positive identification of pairs

1.2.2-9
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,b. Simple code using the 10 colors
of the even-count%code

c. Each conductor has two colors

(1) Tip conductor has a spiral
of the ring color in it

(2) .Ring conductor has a spiral
of the-tip color in it

C. Uses of Plastic Telephone Cable

1.. Even-count cable is used in under-
ground and aerial installations

2. Spiracode is used mainly,
indoors

Splic2 Closures and Locations

1. Many different tyPes in use today

a. 1A1 and 1BI Ready-Access kit
used during this course of
instruction

Reenterable cable closures will'
be used also

2. Description' of types 1A1 and 1B1
Ready-Access kits

1.2.2-10
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a. Cover Molded neoprene rubber
which forms a flexible closure
-mind the body of the splice.

It forms a weather-resistant
cover when fitted around the

nipples and base assembly.

Nipples - Found at each end,
single or double-coned shaped,
which form weather-resistant
cable entrance holes at each
end of the kit.

INSTRUCTOR ACTIVITY STUDENT ACTIVITY.

c. Base - Consists of a molded
neoprene strip fastened between
metal strips and has 24 numbered
entry points for drop wires.

(1) At each end of the base, double
sheath clamps are provided for
fastening the closure to the

cable. The tie rod holds the
sheath clamps in position.

Cables are fastened in,these
sheath Clamps by mean& of an
inner clamp or adapter assembly.
The adapter assembly consists of

an inner clamp, two spacers and

a length of lead lashing wire.
The.laihing wire holds the spacers
in place until the sheath clamps
grip them.

1.2.2-11
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(3) Each end of the closure is fastened.
to the suspension strand ,by a
.suspension bracketiand strand lug.
These serve as the electrical bond
between the closure, the cable
sheath, and the strand.

(4) ',Lengths of sealipg tape are
included for making drip collars.

The closure should be positioned to provide
the best arrarveement for the entering cAbles.
Do not place the closure any nearer to tfie
suspension bolt than 18 inches. The 1A1

and 1B1 closures are used:

a. At the junction of underground and
aerial FIC cables

b. At an aerial branch location

.Sheath Preparation

1. Place the cables in the.final position abd
use temporary ties to hold in place:

Place paper tape collars on the sheath to
mark the location,of the closure. Tftls

should be 21 3/4" between the outside
HeasureMents of'the collars-of tape.

NOTE: Use 1/2 tape only. The tape goes
on the inside of the marks.

1.2.2- 2
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3. Mark the sheath inside the collars 2 3/8"

4. Ring the sheath at these marks, Scoring
completely around and half-way through
the polyethylene.

J. Cut the polyethylene along the length
6f the cable up to the scored rings.

6. Peel off the polyethylene, tearing off
around the ring in the direction of the
overlap of the underlying metal.

Nick the metal sheath at the rings and
peel it off.

8. Form 1 3/4 long tabs at each end of
the sheath opening, stopping short of
the paper tape marker by about 1/2".

NOTE: Do not damage the core wrapper.

9. Make an additional cut to enlarge the
side opening facing the workman to
1/8" from the inner clamp.

10. Place a temporary bond across the
sheath opening.

11. Carefully bend the tabs away from the core.

NpTE: Do not bend the tabs sharply, since
the aluminum may tear at the base

1.2.2-13
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of the tabs. Also, remove all
projecting slivers of metal to
prevent puncturing of the gore
wrapper.

12. On cables over 0.6" in diameter, form
a collar around the core wrap.

13. Slide the collar under the tabs as far
. in as it will go.

14. On cables less than 0.6" in diameter,
wrap the collar with five turns of
I) vinyl tape.

15. Select inner clamps (and adapter
assemblies, if used) on the basis of
cable diameter.

16. Slide the inner clamp over the end
of the cable core.

NOTE: If the cable is not cut
spread the clamp apart before
placing it over the core; then
close the clamp.

17. Work the clamps back under the tabs
until the measurement of 16 3/4" between
them is obtained.

1.2.2-14



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

F. Installing The Base AsSembly

1. After preparing the sheath opening,
center the-base assembly on the

sheath opening with the clamp brackets

behind the cable. Use houseline ties

to support the base assembly and the

through cable from the strand.

NOTE: Do not use adapter assemblies on
cables of the following sizes if

the cables are provided with the

inner clamps listed below:

Closure Cable Size Inner Clamp

1A1 0 to 1.0 in. P16E198

1B1 1.6 to 2.2 in. P16E199

2. Clamp cable ends in the above range of

sizes directly between the sheath clamp

and the clamp bracket.

Use adapter assemblies for ( 'bles of the

following sizes:

Closure Cable Size Inner Clamp Adapter Assembly

L 1A1 0 to 1.0 in. Pl6E198 138B

1B1 1.0 to 1.5 in. P16E200 138A

5 7
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

4. Fasten the two spacers of the adaPter
assembly:over the inner sheath clamp
with lead laShinq wire. Use three
turns of lashing wite and terminate.

Fasten the adapter awambly between the
sheath clamp and the bratket. Make sure
that both the upper and lower sheatt
clamps and the tie rod are in positioh
before tightening either clamp.

Insert the middle bolt in the P16E808,
bracket and place the bracket ove, the
clamp ends at the middle of the assembly.
Tighten each of,the three bolts a few
turns at a time, starting with the
middle bolts. Make sure that the adapter
asserbly is seated in the grooves of the
sheath clamps.

NOTE: Electrical continuity between the
cable sheath and the closure
depends on good contact between
the'folded ears of the inner sheath
clamp and the adapter and sheath
clamp assembly.

Remove the temporary bonding across the
sheath openine,

8. Form drip collars of sealing tape on the
cable sheath at each end close to the
sheath clamp bracket.

1.2.2-16
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OUTLINE OF INSMUCTION
INSTRUeTOR ACTIVITY STUDENT ACTIVITY

9. Place two turns of D vinyl tape over

each drip collar to prevent she

cover from adhering to the sealing

tape.

10. When a 1611closure is used on a cable

that is less than 1 inch in dfametp.,

build up it cone-shaped eollar.to seal

off space between the cable and the

terminal nipple.

G. !fmre Preparation And Joining Polythylene-

Insulated Conductors.

1. Even-count po1yethy1ene-4nsulated
conductor Cables are fully color coded,

-,with-pairvarranged ih 25-pair hinder

groups. After opening_the cable, mark

each binder group individually.to teep

the pairs permanently associated. Do

this by using.short lengths of paired

pclyethylene-insulated conductors of

the same color combination as the/binder,

or by using colored plastic rin0.

Tie off the ends'Of each binder group so

the pairs 04, not unravel.

J.
It may be necessary io.rotate-the corie

to allow alignment.of binders as closC

-as possible.

1.2.2-17
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

4. Splice the polethylene-insulated
. conductor (PIC) cable pairs dolor

to color unless otherwise specified.

5. After all the binders have seen
marked, carefully bend them back
out of the way.

Start at the lower back side by
taking the binder from the left side and
bring it over to the right side and tie ,

it off. Then lay it back to the right
and cut the end's off about 1/4" from
the inner jacket.

Splice the first 12 pair, theb cut the
remaining' pairs off 1/4" back of the
base of the first 12 pair.

S. The next binder is taken from the left
to the right side and tied with the
corresponding binder group. It is then
layed,back to the left and cut 1/4" from
the inner jacket, then spliced in the
same manner as before. Stagger the binder
group as before.

The binders are staggered so that the
splice takes on an even appearance.

10. Various types of compression connectors
'used.

1.2.2-18
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OUTLINE OF INSTRUCTION INSTRUcTOR ACTIVITY

a. "8", "UR" and "UY" are used on
straight, butt, and bridge splices.

1.1G" connector is for a bridge
splice only.

c. Pick-A-Bon splice connector

H. Fitting the Cover.

1. The nipples used at the ends of the
cover are grooved, with the diameters
of the grooves marked on it.

2. Select the proper grooved nipple
for each cable and cut off the outside
portions of the tapered ends.

3. Fit the nipples around the cables at
each end, then slide the nipples over
the suspension bracket until the pro-
jection on the side of the bracket
clears them.

4. Fastfm the strand lug to the suspension
bracket at each end then fasten the
strand llg to the strand. Remove the
houselint ties.

Starting from the rear, work the cover
between the strand and the sheath clamp.

6. The sides 4nd bottom of the ccATr are
grooved.tc match the grooves in the

1.2.2-19
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

nipples and the base strip. Work all

cover edges so that all grooves are
firmly seated. Then clip in place )

with the bottom and end clip.

7. iluo unused cable openings in the
nipples with the P16E508 plug for the
1A1 closure and the P16E51 plug for

the 1C,1 closure.

f. Tape all nipples to the entering
catles with two half-lapped turnc
of C vinyl tape.

In removing the cover, unfasten the
bottor and end clips. It is not

necessery to rerove the nipples.

Sheath Preparation, Bridge.

1. The bridue cable is-prepared the same
_

as the main cable. 'The only change

vten sr.z,11 cables are used-it
.Lecomes necessary to use an adapter
so as to maintain the continuity
between all cables.

2. Be sure that you mark the cables
properly sc that the incloSure will
fit.

J. Core Preparation and Joininc Polyethylene
Insulatcd CondHctdrs, Bridue.

1.2.2-20



OUtLINE OF INSTRUCTION

1. Rotate the cable core if necessary

N

2. When rakinc a bridge splice in
existing rain cable cr during a
new installation the fold back
method will be uted.

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

Pair preparation iS the same for the
bridge splice as it was for the
straight splice with one exception;
the type of 'connector that is used
is different.

a. For new construction use SCOTCHLOCK
"UR" or "6" connectors.

b. For existino cables use the
SCOTCHLOCK "UG"

4. The cover is put on the splice in the
same manner as before.

Installing the End Seal Kit

1. Cut the remaining cable pairs as they
will not be used at this time.

2. Cut the individual conductors at
random lengths to reduce the po'ssibility
of shorts or crosses. These random
ends should not be more than 1" from
cable end.

1.2.2-21



?MINE OE INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

3. When the cable-ends are fully prepared,
secure the cup into desired position
for potting. Mix they "UNIPAK" Brand
Container of "SCOTCHCAST" Resin No. 17
per instructions on the guard bag.

Chip off corner of "UNIPAK" Container
and.pour resin into the cup until
approximately 1/2 full.

E. Insert cable conductors down in the
plastic cup and top off with remaining
resin if needed.

6. Allow to remain undisturbed until the
assembly can be clamped.

7. After the kit has set it is time to
close the inclosure as in the straight
and tridce splice.

8. Test the splice with a Telephone Test
Set TS-420(8)/U or equivalent.

L. Butt S.plice, L3ing the 1AI Ready Access Kit

1. The cable is prepared the same aS the
bridge splice, except that the cable
core is rot cut at this time.

2.. After the cables are in place, install
the terminal block with 6 pair on it.

1.2.2-22



OUTLINE OF INSTRUCTION

3. Use the 'UG" connector to connect
the 6 pair.

4

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

A. Put cover on splice as in bridoe
and straight splices..

E. Test the splice with a Telephone
Test Set TS-420(b)/12 or equivalent

r. Reenterablejuried Cable Closures

1. Scotch R. F. Closure

a. Three sizes

(1) 3924

(2) 3925

(3) 3926

2. Cable preparation for 3925

a. Do not nick or cut underlying
layers during the following
operations.

Scuff 200 mm (8") of sheath
at sheath cutback point

c. Wrap tape over scuffed area

1.2.2-23
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY

Note: This tape keeps cable
filler off sheath until closure
ends are in place.

Ensure proper opening is maintained

e. Splice opening 011 depend on the
cable size.

(1) 3 to 12 pair - 150 mm (6")

(2) 18 to 50 pair 250 mr (10")

( ) 72 to 100 pair - 400 mm (16')

rark)the cable 19 mm (3/4") from
the scuff toward the end of the
ca:)1e and remove all the outer
sheath and shielding down to the
core. 1(

Perove another 19 nm (3/4') of
the outer sheath leaving the shielding
intact.

Note: This shielding will be used
in grounding cable.

h. Train cables into properiplace and
install scotchlock 4461 shield
connector.

i. It may be necessary to take up slack
in catle if the main run is not cut.

1



OUTLINE OF INSTRUCTIO INSTRUCTOR ACTIVITY STUDENT ACTIVITY

j. Remove tape from scuffed area on
cable sheath.

1(. Trim closure ends to fit.'slightly
lcose on cable sheath, allowing
for mcisture bui'ldup

1. Cut clostire bodies At cutoff point:

(1) '3 to 12 pair - 150 mm (6") -
Cutoff point A.

(2) 1F to,50 pair - 250 mm (10") -
Cutoff point B.

(3) 75 to 100 pair 400 Him (16") -

No cutoff point.

m. Snap body top onto end tops. Hold
this assembly against cable and
mark 4 locations where closure
ends meet cable. ,

n. Wrap sufficient mastic at marked
locations to seal closure ends
when attached. Wrap and press
mastic around bridge or service
wire spliced cable.

Position closure so ends line up

, over .mastic rings and attach end
tops to end bottoms.,



'TUNE OF- INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

Note: Tongue and groove sections must
be snapped together for proper
attachment.

p.. Wrap scotch488T tape over mastic on
outside edge of ends.

Remove body top from ends and attach
hose clamps.

CAUTION: Do not move ends during
this operation.

r. Wrap scotch 88T tape over mastic
on inside edge.

Note: Wrapping of tops in s ep9.p. and
r. assures proper seal of 4401

compound., ,

s. i1 Unipak 4401 Encapsulating Compound
per instruction,on bag. Pour into 1%,

each fill pk.t until erds are filledN

3. Splicing the conductors using only
filled connectors1

a. Splice wired with 75 mm (3'') pigtails
so that the splice can be tied in a
round shape tb cut down on splice
diameter.

1.2.2-26



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

Note: When the main cable must be
cut it is very important that
you plan your splice before

working on it.

4. Closure installation

a. Cut off the tip of a 4422 cartridge
nozzle about 3 mm (1/81 from the
end and puncture inner seal in

nozzle.

b. Insert 4422 cartridge into
"Scotchcast" 4470 Injection Gun.

c. Insert nozzle intc wire bundle and
inject more along splice bundle
and uniformly fill core.

Insert nozzle around ihield connectors
and inject 4422 packing underneath,
along side, and on top connectors to

eliminate voids.

e. Use spatula to work 4422 packing into

and around wire pairs and connectors
to eliminate voids.

Note Gloves are provided to keep hands
clean during packing and splicing
bundle wrapping.

I .2-27
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY

*f. Continue injecting and working
4422 into splice until it is
completely filled and covered.

9- To hold the 4422 packing in the
splice in a compact bundle, wrap
45 mr (1 3/4") wide Fiberglass
Tape firmly around shield con-
nectors and entire splice. No
overlap of tape is necessary.

h. Smooth out 4422 packing with
spatula after wrapping fiber-
glass tape.

5. Closure body attachment

Rerwve hose clamps

Fasten body bottom onto ends

Fasten body top to body bottom
making sure tongue and groove
sides mate properly.

d. Place hose clamps around both
ends of closure body and tighten.
They will be in the same place as
before only the body will be ip
place at this time.

e, Press all latches IN to assure
positive locking over each hook.

1.2.2-28
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OUTLINE OF INSTRUCTIoN INSTRUCTOR ACTIVITY STUDENT ACTIVITY

6. Reenferable En/ capsulant Injection-

Note: Do not inject 4422 packing
until 4401 compound in ends
has cured.

a. Cut off nozzle tip of 4422 cartridge
about 15 MIT (I/2") from end, and
puncture inner seal in nozzle.

b. Insert cartridge into gun at a
900 angle to the splice.

c. Continue injecting 4422 into
splice until closure is filled.

Note: Do not remove injection gun
immediately. Release gun piston

liait until 4422 hack

pressure has forced excess
encapsulant back into the
cartridge.

d. After removing gun, push cap onto
injection port.

Reentry when necessary for repairs

a. Remove hose clamps

1) Pull latches out on closure body

c. Remove closure body top and bottom
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OUTLINE OF INSTRUCTION

Note: Screwdriver pry slots are
between top and hottom,body
to aid in removal.

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

Note: 4422 reenterable encapsulant
will cling to closure body
halves. It may be reused if
kept clean.

d. Remove fiberglass tape

e. Cut out splices to be changed and
make new splices as before, except
pigtails may be less than 75 mm (3").

Pack new 4422 into and around splice
bundle and over shield connectors.

g. Wrap fiberglass tape around splice
and onto shield connectors.

h. Attach closure body halves as before
and remove cap from injection port.

Inj2ct 4422 ,as before.

III. Application

A. Questions (Oral questions prepared by
the instructor)

B. Practical Application Period.

1.2.2-30

Conduct oral quiz Participate in quiz by
answering questions

Inform students this
segment will belaught
in the shop area

StUdent,will follow
instructions in Job Sheets
listed for each splice.

.1-



OUTLINE OF INSTRUCTION INSTR6CTOR ACTIVITY. STUDENT ACTIVITY

1. Make a straight splice in
accordance with Job Sheet
I.2.2.1J

2. Make a Bridge splice in
accordance witt- Job Sheet
1.2.2.20.

Make A Butt splice. in
accordanle with Job Sheet
12.230 .

IV. Sumnary:

A. Types of Plastic Sheathed
Telephone Cables

E. Color Code For Plastic Insulated
Cable Pairs

C. Uses of Plastic telephone Cable

C. Splice Closures and Locations

E. Sheath Preparation

F. Installing The Base Assembly

Hand out splicing tools
apd materials as required
fon ea0 splice ,

1

4

Supervise and assist as .

necessary.

Stress safety factors.

As students complete each
splice, test it..

Review of important subject
matter

Do not introduce new material

Have students hold all questions
until completion of summary

1.2.2-31
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CUTLINE OF INSTRUCTIpN

6
G. CoreTreparation and Joining

Polytnylene-Insulated Conductors

Fitting the Cover

She.ath Preparation, Bridge

. Butt (.:plice, Using the 1BI Ready
Access Kit

'Installing the End Seal Kit

. Reunteratle Luried C ble Closures

V.

.lake a raiqft !->plice in

accordance with Job Sheet
1.2.2.1J.

d F,ri4e Splice
accordance with Job Sheet
1.2.2.2j.

'bt Snlice in accordance
with ,:ob Shec... 1.2.2.3J.

;,ssignre: t

A. -;ead anc study 7 -372-17

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

hand out splicing tools
and materials as required
for each splice.

FtrPss safety factors.

Inform students they will be per-
forming these 'splices without
instructor assistance.

:it-doe student on Go/No Gr basis
as he completes each spl.

Ask oral questions on readinq
assignment

-1.2.2-32

'Ask questions after com-
pletion of sumrary

Student will demonstrate
knowledge by making a

straight, bridge, anc..'

butt splice

Position each corpleted
splice on test frarre.

Participate by ans e ing
oral questions

1Ti



'OUTLINE OF INSTZ,CTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

1. Types of Cable page 2-37 thru
2-45, par 2-71 thru 2,90

2. Pick-A-Bon page 3-13 thru 3-35,
par 3-50 thru 3-85

3. Pick-A-Ben Connectors - page 3-48
thru 3-52, Charts and Tables

4. Compressicn Connectors page.
3-59 thru 3-63,'par 3-119 thru
3-123

+4,

1
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NAVAL CONSTRUCTION TRAINING CENTER
GULFPORT, MISSISSIPPI 39501

COURSE TITLE AND NUMBER:. CONSTRUCTION ELECTRICIANS/
CABLE SPLICING A-721-0023

CLASSIFICATIGN: Unclassified

TOPIC NUMBER AND TITLE: 1.2.3 JOIN PLASTIC ANL
LEAD SHEATHED CABLE

TINE ALLOCATION; Classroom 2 Hours
Practical 12 Flours

I!!TI;LCTIor,AL NATERIALS

Contruction Elect clan 3 &2
NAVPERS 1006-G

b. c,plicinc Cabln (Outside Plant) tandard
Installation Practices, TM 11-372-1

ce 0-e cc:

Traininc

iene

a. Display Board Steps of Lead to Plastic
Splice

b. Desic.cant CE 1.2.3.1:

Joininc Plastic and Lead Sheathed
Telephone Cable - CE C 1.2.3.1j

1

4. Training Aids Equipment: None

5. Tools and Equipment:

a. Cable Splicer's Tool Box

6. Material:

a. PIC Telephone Cable, 25 pair, 19 to 22 AWG

b. Lead Sheath Telephone Cable, 25 pair, 19 to
22 AWG

c. Sleeve, lead, 1 1/2" x

d. Sleeve, plastic, 3/32"

C. Pick-A-Bon Splice Connector

TERMINAL OBJECTIVE

Supported entirely by this lessor topic:

1.2 Upon completion of this unit the student will
be able to splice a straight splice in'plastic
sheathed telephone cable to lead sheathed
telephone cable in a 7.0 hour time limit. The
splice'will be constructed'in accordance with
TM 11-372-1 through 8 and Job Sheet CE "C" 1.23
series, and will be required tc pas an audible



test signal when tested with a telephone test
set TS-420(B)/U or equivalent test set to
sysfactorily complete this objective.

ENABLING OBJECTRE

Supportea Entirely by this lesson topic:

#1.2.3 Upon completion of this topic the student
will be able to construct a straight
splice utilizing the proper tools and
materials in accordance with TM 11-372-1,
Construction Electrician 3 & 2, NAPERS 10636-G,
and Job Sheet CE "C" 1.2.3.1J without deviation.
The splice will be required to pass an audible
test signal when tested with a telephone test
set TS-420(B)/U or equivalent test set
to 7..atisfactori1y complete this objective.

CRITERION TEST '

The student will construct a straight splice utilizing
the proper tools and materials in accordance with TM 11-372-1,
Construction Electrician 3 & 2, NAVPERS 10636-G, and Job
Sheet CE "C" 1.2.3.1J without deviation. The splice will
bE required to pass an audible test signal when tested
with a telephone test set TS-420(0/U or equivalent test
set to satisfactorily complete this objective.

HOMEWORK

Read and study:

1. TM 11-372-1, chapter 2

CE 3 &2, NAVPERS 10636-G, chapter 12
4
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT-ACTIVITY

I. Introduction to Lesson

A. Establish Contact

Establish Readiness

C. Establish Effect

D. Overview

II. Presentatior:

A. Preliminary Procedures For Splicing
Plastic Sheath To Lead Sheath
Telephone Cable

1. Determine the length and size
of lead sleeve using the follow-
ing table:

a. Size of cable: 11 to 51 pair
76 to 101 pair
152/pair

Introduce self and topic

Direct student thinking along
desired line

Show the student the value of
the subject matter tc him

State topic objective

Explain the method(s) tc be
used

Topic Criterion Exercise:
How?
When?'

Make ready the T/A(s) listed
for this lesson

Hand out-text and Job Sheet
for this lesson

1.2.3-3
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OUTLINE Of INSTRUCTION

b. Length of sheath opening
in inches;

11 1/2

13 1/2"
13 1/2"

c. Size lead sleeve in inches:

1 1/2 x 15

1 3/4 x 17

2 x 17

INSTRUCTOR ACTIVITY STUDENT ACTIVITY,

NOTE: After the size of the cable has
been determined you can determine
the sheath opening.

Measure and mark splice location

3. Make an tdditional mark of 4" on the
lead cable

4. Make an additional mark of 7" on
the plastic cable

Sleeve Preparation

1. Caean the outside of the slEave for a
distance of 7" from the end that will
be going on the plastic end.

1.2.3-4



oUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

2. ClearLthe other end for a distance
of 211. This end will be towArds
the lead sheath cable.

3. Place prepared sleeve on the lead cable

Plastic Sheathed Cable Preparation

1. Remove the outer Pe sheath at the
appropriate wark

2. Remove the shielding. (Be careful not
to cut your fim.:ers or conductors.)

3. kshen applicable remove inner Pe Sheath

4. 1-emove core virapper

5. Rerove another 1/2" of outer Pe jacket

6. Solder 424 Scotch 'electrical shielding
tape tc the Pe shield. Use 48" of this
tape.

7. '-cuff seven inches of plastic sheath

8. Prepare a cone-shaped casting form

9 Ipsure the largest diameter of the
form is not larger than i..he inside

diameter of lead sleeve being used

1.2.3-5
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

10. Fashion hole in cone shaped form
and slide it over cable to temporary
pcsitiun about 4" from Pe jacket end

11. Turn up end of cable and secure in
a ver..1al position for casting

operation

12. Move form up to casting position, and
place tape if necessary to hold it in
position or to close any openings.
The rim of the mold will be about 1/2"
above the Pe jacket of the inner Pe
.jacket or shielding.

13. Prepare casting mixture as per
instructions associated with container.

14. When mixture i5 ready to be poured
according to the instructions, pour
it into the form until it reaches a
level very close to the top.

NOTE; Some casting resins will develop
heat immediately after being mixed,
so reaa the instructions very
carefully.

15. During the pouring process the shielding
tape and conductors should,be moved
back and forth slightly to aid the
penetration of liquid.

1.2.3-6



06-TLINE IN INSTRUCTION INSTRUCTOR ACTIVITY

16. Allow the mixture to harden or until it
is firm and cool to the touch.

17. Peel off the_form and clean the casting.

18. Bend the cable with the casting back
into position for splicing.

D. Lead Sheath Preparation

1. Rim] the lead sheath. Be careful not
to penetrate completely through the
sheath.

2 Scrapeand clean sheath thoroughly with
shave hook back to the mark that you
made in step A.3.

3 Immediately after cleaning the sheath,
coat it thoroughly with stearine.

4. pply two layers of paper pasters at
each end of the cleaned cable.

5. Tin the 4" of cleaned lead sheath.

After the sheath has cooled remove
that portion of the sheath in-front

of the tinned area.

7. Put on the choker.

1.2.3-7
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OUTLINE OF INSTRUCTION

8. Spread the wires for boiling out
the cable.

9. Prepare the paraffin.

10. Set catch pan for easy access to
heating pot.

INSTRUCTOR ACTIVITY

11. Starting about 6 to 8 inches from the
butt of the cable pour hot paraffin over
the sheath and work it toward the exposed
conductors until all conductors are
thoroughly soaked.

12. Return excess liquid to the pot.

E. Splice Preparation.

1. Separate conductors into bunches by
color groups or complements.

a. Secure the conductors in a cbn-
venient position.

Leave suitable length for
staggered,splicihg.

As pairs are selected for splicing,
place a plastic bleeve over one
conductor in the opposite direction
of which you will lay the conductor
after the splice is made.

1.2.3-8



JUTLINE Of INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

,3. Remov6\the required lengp of.insulation
from the conductors.

Twist the individually skinned con-
ductors together.

a. Make the joint 1-3/8" td 1-3/4".

b., Stagger joints for a uniform lay.

. Start jdint with three loose half-
turns (about 1").

d. Finish joint 'with five ti9ht half-
turns (about 3/8" to 1 )

5. Cut ott c'ss

6. Bend pigtail into place and slide
previously placed sleeve over the
Joint.

7. ;eirap the body of the splice with a

plastic envelope cut from a sheet of
pclyethylene ar equivalent raterial.

'Leave.a slot at the top of the envelope
to put in the desiccant.

Put in pro e amount of desiccant.

1.2.3-9
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Size of Cables

STUDENT ACTIVITY

DESICCANT TABLE

Weight of Desiccant in Grams

51 pair ant smaller 20

76 and 101 pairs 40

152 and 202 pairs 70

Larger than 202 pairs HI per each 100 pairs

F. Wrapping the Splice

1. Cover splice with a single layer of
half-lapped vinyl tape. Do not over-

lap cable sheath or metallic shield.

2. Wrep the splice with Scotch #24 Copper

Tape.

a. Extend the wrap onto the lead
sheathed cable.

b. Solder the end of the shielding
tape to the lead sheathed cable
at the point of overlap.

G. Lead Sleeve Placement

1. Place a strip of tape (sticky side out) on

the plastic sheathed cable lengihwise
about 1/4" from the base of the casted end

seal.
r

1.2.3-10



JUTLINE 'OF I TRUCTION

Start at the'base of the cast
and wrap.down fof- 2" with #24
copper tape.-

Wrap the copper tape tightly.
.around the cable..

c. Secure the strip of tape.with
the edge of the plastic tape;

*
Secure the edges of the wire tape with .

the vinyl tape'tabS.

INSTRUCTOR ACTIVITY

.

3. Press 0 hot iron firmly against the wire
tape at numerous points around the
sheath until dark patches appear through
the mesh.

34'
4. Place the lead sleeverover the splice

a. Overlap the lead sheathed cable
a6ut 1-1/2".-

Overlap the wire tape on the piastic
.sheAthed cable about 1.

. Beat in the.end pf the lead sleeW on
the lead sheithed cable side and wipe
splice in the usual Jatnner. 4=0.

On the plastic sheithed cab1e shape the
'end of the sleeve t9 the copper wire in

,a gradually tapering slope.

,

1.23-11

6

Sc

,

STUDENT ACTIiiTY -

a

4



OUTLINE OF INSTRdcTIOti

,

INSTRUCTOR ACTiVITY

t 7. 'Solder ttie sleeve to the
copper tape.,

41.

Taping the Joint

1. 'Till in the voids between the plistic

sheathed cable and the lead sleeve
with rubber tape.

Apply 2 half-lapped layers of rubber
tape. Extend 2-1/2"'on each side
where the lead sleeve 'joins the-wire

tape..

Apply collar of three turns of
4" adhesive-backed aluminum tape.
illooth into place with a cable dresser.

Apply 1-1/2 turns of 2" adhesive-backed'
aluminum tape at each end of the firit

collar. Overlap previobsly placed
aluminum tape about 1/2".

5. Smooth collar with a cable dresser.

6. Apply 2. half-lappedflayers of vinyl tape.

a. Start the first layer OM the lead

sleeve 1" beyond Ahe aluminum tape.

b. Start the second layer on the lea
sleeve 1" beyond the end of the

1.2.3-12



piTLINE OF INSTRUCTION

previous layer/and portend it 1"
-beyond the end of the first layer.

Applifation;

A. Questions - (Oral queltions prepared by
the instrqctor).

B. Practical Application Period

IV. Summary:

A. Preliminary Procedures For Splicing
Plastic Sheath To Lead Sheath
-Telephone4Cable.

Sleoa Preparation

1"
S.

t
t

INSTRUCTOR ACTIVITY

Conduct oral quiz

Inform students this
segment will be taught
i4n the shop area.

Hand.,out splicing tools
and materials as required
foathe splice.

-44

Supervise and assist
necessary.

Stress safety factors

As students complete eaci
splice, test,it.

Review of imporita
subliCt matteor

Do not introduee new
material'

Kaye students hold all
questions until comple6on
of summary

fn.3-13

STUDENT ACTIiITY

V**

Participate in quiz by
answering questions.

Student will follow
instructions in Job Sheet.,
listed for this splice.

Give undivided attentiSh.
sto



OUTLINE OF INSTRUCTION
ife

Plastic Sheathed Cable Preparation

D. Lead-Sheath Preparation

E. Splice.Pr'eparation.

F. Wrilpping the Splice

G. Lead Sleeve.Placement

H. Japing the )$tnt

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

Test: *

A. Make a straight splice in accordance
with,Job Sheet 1.2.3.1J.

VI. Assignmentf.' 41

A. ARead and Study:

1. TM 11 -37i-t - page 2-62.thru 249,
. par 2-141 thru 2-151

CE 3 & 2, NAVPERS.10636-G,44Chipter 12

17

Hand out splicing tools
and materials as required
for each splice.

Stress safety factors

Inform students they will be
performing without instructor
assistance

Grade student on Go/Nok Go

basis as he completes the
splice. .

Ask oral questions on riad-

ing assignment.

Ask questions after
completion of summary.

Position each completed
splice on test frame.

Participa.te by answering

oral questions.

rf
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VAL CONSTROCTI6 TRAINING CENTER).* '..
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GULFPORT, MISSJSIPI 39501

ZOURSE TITLE AND NUMBER: COTRUCTION ELEe+RIei S/'

,...

CAOLE SPLICING A-72141023
.

\

CtASSIFICATION: Unclassified'

TCPIC NUMBER AND TITLE'. 1.3.1 STRAIGHT SPLICE,

.

, 5 ikv, RR, AWG #43

TIVEIALLOCATION: Clissroom 2 Hours
Practical ,5 Hours

INSTRUCTIONAL VATERIALS

.1., Text

a. UndergrouneSystems Reference Book,
1957 Edition, Edison Elearic Insiltute

Terminations andiclices - Theory-
Practice, PLM Proaucts, 4799 W 150th
Ti7,tIland, Ohio

2: References: None-
,

3. Training Aids t

.. .

a., Slides - All-tape and "scotchcast'` Tyoe
Material (number 34 thru 3-20), 35 um .

,
3M ProdUcts

i $

Dikplay Board - Scotchcast 82 A-2, Kit, l

c. Types of Power Cable - CE 'C" 1.3.1.11

;

'd.

4
4

5 kv (5000Lvcilts) "Scotchcast" 82-Series
Splicing Kit Instructions - OE "C"

Oft

,Tralnin9 Aids E9uipment

Projector, i5

5. Tools. ad.Equipment

4

a. Cable splicer's tpol box

b. ComOression tool. TBM-2

c -Hacksaw

d. Sharpentng stone

6. Materials
0

5-kv,:1R-R), AWG #8, 1/C

. b. "Sc.ots!lcast" splicing kit, 82 A-2 or :equal

C. Connector,,T&B N6.5.24504, #8 AWG (Red)

i4
d. Connector? SOlit-tilnned, 4,8 AWG

TERMINAL 08:JECtIVE

Supported entirely ty, Oils lesson tofic:

#1.3 Upon ccapletinn ot this unit the student
wili be able t6;

)

6

9
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004
TERM MAL :OBJECTIVE (COW' D')

1. Splice single and three conductor, 5 kv
power cable in the below listed types of
cable... The type of splice to be made in
eaEh cable and the time limit prescrtbee
are as indicated by each, cable.

a. Rubber
cable,
Spl fee

b. Rubber
cable,
spl ice

ihsulation-rublier sheathed
single concluder - straight
a 2.0' hours. w

insulation7.1ead sheathed
single conductor - straight
- 7.0 hours.

c. ',Rubber insulation-lead sheathed
cable - branch splice - single
conductor - 14.0 hours.

Varnished cimbric insulation-lead
sheathed cable, single conductor-
'termination splice - 4.0 hours.

e, XLP shielded cable, single conductor
.) straight splice -,3.O hours.

XLP unshielded cables, single eonductor-
straight splice - 4.0 hours.

gt. XLP shielded or unshielded Cable, threes
qmductor
straight splice - 11.0 hqurs.

XV .shielded or unshielded cible, single
conductor -. termination splice - 2.0 hours.

Cit

.

.v. conductor - straight transition
P. splice - 11.0 hours.

, ql
,

Ttiese.spli s will be constructed in accordance
'with- Undl round ysteins Reference Book, 1957

.-* Ed@jon, E ison Electric Institute, and Tenni-
.' nation .and- Splicls - Theory - Practice, PER _

,.. Proluets3 4799 44.-..15Zot1 i SC, Cleveland; Ohio
and `job; sheet CE "x") .3J Series without-deviatinn.

JAI] spliceswill be required to withstand an
acceritance test in accordance with Insulated
pow& Cablq Engineers Association (IPCE)

, standards when tested with a DC High Potential
.Tester to satilfactorily complete this objective ,
ENAB.LING QtklECTIVE

SupplItad ;entirely bfr this lesson toic":

#1.3.1 Upcmcompletion of this topic the 4

student will be able to construct a
.straight'splice in a 5 kv rubber
jnsu4ated-ruhber -sheathed (11-R), Ake
$8 'power cable.utilfzing the appro-
prfate tools and materials in accordance r
with Underground Systtos Itetergftc. Book,'
1957 Edition, tdison ETecOlc Institute,
Tenni li
.1.c._619

- !eL11-eveland, 0Mo andaJob Sheet
CE "CN 1.3.1.14 without deviation. The

, splice wilLbe Aquirad to withstand an
'acceptance, test of 33.6 kv for 15

4

XLP shielded or unshielded to
varnished-Lambric cable, single

19')



, 1

kNABLING OBJEC1IVE:(0WD)
4

miKutes in "accordanCe with Iosulated Power
.

Sable Engineer's Association (IPCE) 4ñjards
'when tested with a-DC Highfttenti 1 ester
to sattSfattorily complete this objective..

I.

VRYTERION TEST-

The student will construct a_straight splice in a _

5 kv rubber insulated-rubber sheathed (R-0, AWG fir
power cable utiliztng the appropriate tools and

'Reference Book, 1957 Editionvtdison lectric
materials in accordancerwith SMems

Institute,-liiininations and Splitel hooryi-
Prastice, Wfroducts's 470 IC 15-0th.St.,
Cleveland,-Ohio an4 Job SheetirCE "t".1.3.1.W
without deVjation. The splice will be required
to. witilstand an acceptance test of 33.6 kv for-
15 minutes in accordance with-Insulated.Poiver'
Cable Engineers Association IIPpE) Standiards when
tested with a DC High Potential Tester to tatis-
factOrily complete_tgis objective.

HOMEWOK

Read and studyinformatfon Sheet CE "C"
1.3.1.11.



OUTLINE OF INSTRUCTION INSTFUCTOR ACTIVITY STUDENT ACTIVITY

I. Introduotion to the Leison

A. Establi:h Conta'
t.

Introduce self and_topic

S. Establish Readiness Motivate student

C. Estab14h Effect Relate the value of the subject
matterto the student

Students bring out
individual needs for this
lesson

O. Overview State topic objectives

Explain the method(s) to be
used

Topic Criterion Exercise

Presentat

A. Cable, 5 kv

I. Type

a. R-R (unshielded)

b. 1/conductor, S.D. Copper

c. Insulation, butyl rubber

How?
When?

Have projector and slides ready
for viewing and hand out texts,
CE 'IC" 1.3.1.11 and CE "C"

1.3.1.1J

These areas must be emphasized.

-4 ,
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVIfY

(1) Radial, 45 V/mil

"()- bngi3Odinal, 12 V/
mil at conffector, 6 V/
mill other

d. Sheath

(1) Rubber

"Neoprene

(3)' PVC

Application.

a. -Power and control ctrcuits

b. Where

(1)

(2)

(3)

B. Splicing Kit

I. Design

Direct burial

Aerial

Conduit

a. Voltage

Insdlation characteristiCs'

Voltage stress

Not always rubber

Polyvinylchloride and neoprene
May be buried

Hand out to each student the
manufacturer's'instractionrom
the splice kit

1.3.1-6

4/

ACTIATY

-*

Student learns the
applications and
limitations of the resin
typp kits



OUTLINE OF INSTRUCTION
gfr

(17 1/C0

(2) 4IultVpleconductor,
600 volts

Location

(1) Expose'd,

(2) DireCt burial

2. Contents

a.. Manufacturers instruction

(1) Splice dimensions'

.!

(2) Procedures

Materials

vp

(1) Plastic mold halves

(2) High voltage tape

(3)- Pouring spouts
"

(4) Res$0, utfipak

C. Splicing the Cable

1. Prepare cable

e""-- -

a. Arrange the cables into the

desired final position ,

INST UCTOR.ACTIVITY STUDEN1 ACTiVITI"

State/what teidimensions
are to be along with class
participation in measure-

'merits of the connector

View 3M slide series

Make this presentation and
demonstration with all of the
materials and cable preparations
prefabricated for expediency

\+(
6

Measure connector to
determine how much of thi
conductor should be

exposed

296-



OUTLINE'OF 74STRUCTION

(1) Avoid severe bending

(2). Allow slight overlap
of ends

b. Cot'cables to butt Siquarely
together at desired'center-
line of.lptice

c. Thoroughly clean nine (9)
to tOn (10) inches back
frpm'each cable end

d. Prepare cable ends as
shown in the drawing

e. Remove insulation as
requtred to fit one half

of the connector,length
plus one half inch on each
cable end ,

Pencil the insulatipn one '

.half inch,or4ipproximateTy
tfte'dimension df tf4 cable

. .diameter

g. Remove ,a, ll conductive

threadur tape from
-around.tonOuctor.

2. /lake connection Temonstrate the use Of the
TBM-2 comprPssion,tool

4

INSTRUCTOR ACTIVITY STUDENT ACTIVITY,

Clean with,trichlorethylene,
,on a lint free clpth

/N

Show thktudent how to penicil,

the'insulation and clean the
insulation with abrasive cloth

-

.4
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OUTLINE OF INSTRUCTION INSTRUCtR ACTIVITY STUDENT ACTIVIT1

,

1

38;

. Make connection according to
intruction for the con-
Abctor being used

Connector is not suppiied
with splice kit

c. Choose 4 good quality
connector with a smooth
compact shape as follbws

Indent sleeve

Solder sleeve

Compression

d. Multi-conductor cables,
stagger the individual
connections and tntulate

'with scotch brand talpe #23

pe over the connector area.

Use the high voltage self
,bonding tapkisupplied with
'the kit

41y one layer half-lapped
over the connectoe (.only

onto the pencil aeea).

4. Install mold

6plain that solder sleeves
may be used on this splice if

crimp type not ivailable.
Solder sleeves will be used
with some of the other ;splices
to be made.

4

Stretch the tatie to V of the
original width. .Always maintain
this stretch the full circumference
of the cable

1.3.1-8

'20S



UTL NE.OF IiiSTfiCTIQN

a. Trim-mold ends withicniftb
fit cable slightlyrloose

Center mold halvo,over
splice and snap together
firmly

. 0

c. Insert pouring spouts in
Moles

d. Chec to _see that both seams
are carptully snapped together

t.

INSTRUCTOR AtTIVITY

5. Tape riti of mold-hOdy to seal ends ,

aroUna caAple, Use the'tape supplied
with kit'dr a siTilar rubber tape

4

asie

'`N

,STUOENT*ACTIVITY

0.

Aij
0

E. Pour splict

a. Position splice level Show the position of the mold

b. Mix resin thoroughl per
instructions on the tocterior
"guard bag"

c. Pour resin immediately after
mixing

d. Fill mold through one spout
only_until both spouts ar41
completely filled ( to allow
for cooling shrinkage)

.24

."

L
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S.

s

e.

1^ A

S.

OUTLINE OF'iNSTRUCTION INSTRUCTOR ACTIVITY S TENT ACTIVITir'

e. When resin'has lidified
and cooled the splice may

4Ibc movedAnd put into ser-
vice-tap011oximately 30 to

45 minutes)

Clip off the spouts if
tired and tape over
Openings

f*

III. Application 4.

A. Questiops (Oral questions pre-

./
pared 0 the instructor)

P

B eractic:al Application Pe

'Make a.straight splice in
accordance4with Job Sheet

CE "C",1 IJ

IV. Summary*

A. Cable

fl. Type

2 i(

r

A

Show the completed splice,

Conduct oral.quiz,,

Inform students this
segment will be taught in
the shop area

Hand out Splicing kit, tools

and materials

,Supervise and assist as

necessary

StresS safety factors'

Test the Vudent's splice

Review of important ub

matter,/ 4

Don't introduce new material

4

Participate in quiz by
antweling questions

Student will follow instructi

in Job Sheet CE "C"" 1.3.1.1J

Give undivided attgntion;

211



OUTLINE OrINSTRUCTION

qr

INSTRUCTOR ACTiVITY STUDENT ACTIVITY

2. Application

B. Splicing Kit

1. Design

2. Contents

C. SpliC'ing the Cabie

1. Prepare cable

2. Make:connection

3. Tape over the connector area

4. _Install mold body

5. Tape end of mold-body i

6. Pour splice

V. Criterion Test

A. Make a straight splice in
accordarke with Job Sheet
CE "C" 1.3.1.IJ

6.0 0#

Hold all questions until
completion df summary

Hand out.splicing kit, tools
and materials

Stress safety

Inform.students they will
be performing withbut
supervision

Ask questiont after
completion of sumary.

Student will demonstrate
knowledge by performing
splice '

,

44.

2 3



OUTLINEpF INSTRUCTION INSTRUCTOR ACTIVITY

I

N.

STUDENT ACTIVITY

Grade student on go-no.go

basis

Have student dismantle his
splice and Salvage, materials

after test

Position completed splice
on test frame

VI. Assignme t

A. Read and study information Ask oral questions on reading Participate by answering

CE "C" 1.3.1.11 assignment- oral questions '

1.3.1-12 215
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NAVAL CONSTRUCTIOWTRAINING CENTER..
GULFPORT, MISSISSIPPI 39501

5; Tools and Equipment:COURSE TITLE AND NUMBER: CONSTRUCTION ELECTRICIANS/
CABLE SPLICING A-721-0023

CLASSIFICATION: Unclassified
r

TOPIC NUMBER AND TITLE: 1.3.2 STRAIGHT AND BRANCH
SPLICU, 5 kv, R-L, AWG #4/9

TIME ALLOCAIION: Classroom 3 Hours
Practical 36 Hours

INSTRUCTIONAL MATERIALS:

1, Text

a. Underground Sstems Refeetnce Book, 1957
Edition, Edison Electric Institute

Reference: None

Training Aids:

a. ClaSsroom Poster - Rubber-Lead Spli e;

t. Display Board - Rubber-Lead Splice
"Cut-away"

c. 5 kv Rubber Insulated-lead Covered
Joint Construction CE "C" 1.3.2.1J

4. Trafning Aids Equipment: None

a. Cable'splicers tool box

b.. Hacksaw

Sharpening stone

'd. Soldering.copper

e. Melting pot, solder

(1) Electric

(2) Cast iron

Gas furnace, butane

g. Windshield, furnace

h. glompound kettle

i. Cable splicer, hand

j. Pressure gauge, air pump

6. Materials:

a. Cable, 5 kv, (R-L), AWG #4/0, 1/C

b. Connector, split-tinned, 4/0, straight

217



c. Insulating tapes

(1) Rubber, high-voltage, insulating

(2) Friction

(3) Cotton

(4) Muslin

d. Insulating compound, Ozite "B"

e. Lead sleeve

f. Abrasive cloth (non-conducting)

g. Solder, 40/60 wiping

h. Solder, 50/50 seam

Sterine candles

j. Paper pasters

k. Copper wire, tinned AWG #14

1. Wiping rags

TERMINAL OBJECTIVE

Supported entirely by this lesson topic:

#1.3 Upon completion of this unit the
student will be able to

1.3.2-2

01 4-i

1. Splice single and thrie conductor, 5 kv
power cable in the below.listed types'
of cable. The type of splice tc be mad
in each cable and the time limit pre-
scribes are as indicated by each cable.

a. Rubber insulatibn-rubber sheated
cable, single conductor-straight
splice - 2.0 hours.

Rubber insulation-lead sheathed
cable, single conductor - straight
splice - 7,0 hours.

c. Rubber insulation-lead sheathe°
cable, single conductor - branch
splice - 14.0 hours.

d. Varnished cambric insulation-lead
sheathed cable, single conductor -
termination splice - 4.0 hours.,

e. XLP shielded cable* single conductor
straight splice - 3.0 hours.

f. XLP unshielded cable* single
conductor - straight splice-4.0 hour

g. XLP shielded or unshielde° cable,

three conductor - straight splice
11.0 hours.

h. XLP shielded or unshieldee cable,
single conductor - termination splic
2.0 hours.

2'1_9



1. XLP shielded or unshielded to
vahished cambric cable, single
conductbr - straight transition
splice - 11.0 hours.

These splices will Pe constructed in
accordance with Underground Systems
Reference Book, 1957-Edition, Edison ,

Oectric Institute, Terminations and
S lices --The - Practice, Pl1'1'rad4cts,
a W.T51)th St., C eve and, Ohio, and
Job Sheet CE "C" 1.3J series without
deviation. All splices will be required
to withstand an acceptence test in
accordance with Insulated Power Cable
Engineers Association (IPCE) standards
when tested with a DC High Potential
Tester to satisfactorily-complete this
Ojective.

ENABLINt OBJECTIVE

Supported entirely by this lesson topie:

i1.3.2 Upon completion of this topic the student
be able to construct a straight and

a branch splice in a 5 kv rubber insulated-
lead sheathed (R-L), AWG #4/0 power cable
utilizing the appropriate tools and
materials in accordance with Underground
Systems Reference Book, 1957 raitfnn, eion
Electric Institute and Job Sheet CE "C"
1.3.2.1J without deviation. The splice will
be required to withstand an acceptance test
o3.6 kv for 15 minutes in accordance with
Insulated Power Cable Engineers Association
(IPCE) standards when tested with a DC High
Potential Tester tn satiisfactnrily complete
this objective.

1.3.2-3

4 4

*:

The.stud
splice i

t4t.

A

a)
"(EST (13

'->

40)J-colistrucca straight and a branch
15ikArubber:eorntulated-lead sheathed a

(R-L), AWG fiVO'powerxable utilizing the approprip
tools and materials in accordahte with Underground'
Systems,Reference Book%,1957 Edition, Edison Efectr
Institute and Job-Sheet Cc "C" 1.3.2.1J without
deviation. The splice "will be required to withstan
an acceptance test of 33.6 kv for 15 minutes,in
accordance with Insulated Power Cable Engineert
Association (IPCE) standards when tested with a DC
High Potential Tester to satisfactorily complete
this objectivq.

HOMEWORK

Read,and study Underground 5ystemv Reference Book,
1957 Edition, Edison Electrit Institutei,,Chapter 9,
pages 11 - 22.

2:2 t
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OUTLINE OF INSTRUCTION

I. Introduction to the Lesson

A. Establish Contact

B. Establish Readiness

C. Establish Effect

D. Overview

II. Presentation

A. Cable, 5 kv

1. Type

a. R-L (shield not required)

b. 1/conductor, stranded
copper

1. lr

niuggorsiLAsnyldt

Introduce self and topic

Direct student thinking along
"desired line

Show the student the value of
the subject matter to him

State topic objective

Explain the method(s) to be

used

Topic Criterion Exercise

How ?
When ?

Make ready the T/A4s listed for
th4 lesson.

Handout text and Job Sheet

JS-l.3.2.1

l.3,2-4

! 4tudents bri rg out*.

, indiOdual nee4sfg
- lesson



""iTLPE OF U1ST^UCTION INSTRUCTOR ACTIVITY

c. 'Insulation, butyl ruLber, These areas must be stressed:

(1) 'Radial Stress, Insulation characteristics

45 v/mill
Voltar_le stress

!,2) Longitudinal, 12
vhnil

\

(3) Se-i-onductinc ta?e '1TE: US1 9-5

a

204

STUDVIT ACTIVITY

L. Sheath lead provides Lead sheath failures, USR 11-9

:Ireatest resistance to:

(1) ':oisture

( ) Chemicals

(3) T.`ii

rplication Refer student to Ur. book, pa:e Student refers tc enc

pace 1r9, Section C akes note for study

a. 7:A!er circuits Selection of Type of Cable
Syster and Cable

(1) Ti:-;e -hater

(2) Soakin0 cits

(3),' Steel mills

P. 'hen

cl) fressnger
supperted)

1.3.2-5

z

*



7.UTLINE OP INSTRUCTIO:: 4( 4) INSTRUCT& ACTIV TY

(2) Open wire indoors'

01, Conduit/ducts

4.Splicing the Cable

1. Training the cable ends

a. Prranging cables

Zending_radius

2. Cutting cable ends

I.

a. 7etervine,and mark cable

at center line

Cut 'off squarely with a

hacksaw

c. Ends should now but

squarely

Do not retrain cables after

cuttinc

3. Placing lead sleeve

a. Clean fnside of sleeve

Scratie each end of thee
sleeve thoroughly with
a rasp for three-to four

inches

Refer to .USR hook, page"8-22,
Section '0"; Duct Cable: .

.4xrangement, support, 3ending
radii shall be not less,than
12 tines the over-all diameter
of the completed'cable.

Make this presentation and
.demonstration with prepared
cable and materials.

:OTE: Refer to splice drawing
for aleeve size and
length in Job Sheet

Staie thA,this is,don6in the-

same manner that itias learned

while tplicing'telephone cable"

1. .24
Cr

STUDET ACTIVITY'

Student refers to and
r..akes note for study

Determine the size and
length of sleeve to be
used

29:7

at.



r.UTLINE OF IMSTRUCTION INSTRUCTOR ACTIVITY

c. Coat scraped portion with
sterine flux

'7E: Lead sleeve may be beat
down on the end being
slid over cable to
near its final formed
size

d. Slide the lead sleeve over
one of the cable ends far
enouch to be out of the
way while splice is being
made

4. Removing the lead sheath from
cable.

a. Mark sheath 1V less than
total length of lead

sleeve

b. Score or ring sheath (cut
about halfway through
sheath all around cable

c. Clean cable sheath

d. Apply sterine

e. pply paper pasters to
sileath

a

000

STUDENT ACTIVITY

Show the class the sleeve that
you beat down on one end

Slide the sleeve over the
cable end

Following the dimensions fror,
the drawing in the JS and in
conjunction with the length
of the sleeve, mark, score,
and clean the cable sheath.
This is distance on print

Apply pasters and tin the
prepared area

1.3.2-7

class participates in
maidno mresurements

2T)



CaTLIX OF r'STF:UCTION
INSTRUCTOR ACTIVITY STIJDENT ACTIVITY,

f. Tin'orepared sheath area

Slit cable sheath ur, to the CAUTION: DO NOT nick the

cable ring using a chippihg conductor

knife held at a slant

h. Remove sheath usinv sheath

,
openers and tinner's
hammer. Tear off at score

with twisting motion,
thereby forming a slight
bell in end of lead

sheath

Selling out the.lead sheath

a. Bell out sheath approx
1," with a wooden

separator

This will provide space
for the binder tape to be
carried into the bell for

at least

6. Removing belt insulation ( if

used)

a. Place temporary wrapping
of cotton tape 1" from
end of cable sheath

Show the use of the separator

Place knife against cable and

tear the belt insulation fror

cable

Cut.off outer layers of CAUTION: DO NOT cut the

belt insulation
conductor insulation

1.3.2-8
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fAITLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STOENT ACTIViTY

c. 'Tear off inner 3ayers to .

avoid damaging insulation

7. Removing conductor insulation

a. lake cotton tape ties back
of trimming marks

b. Remove factory insulation
'from conductor for a
length Oual to a the
connectoi- length plus V

C Connector Installation

1. Protect area.of insulation with
cotton tape and other exposed
insulation with muslin wrapping

installing connector

2.. Clean bare conductor throughly
and apply sterine flux to
ex%losed surface by brushing on
or relt aoainst hot ladle and
e.rin cn

7oen slot in connector suffic-
ient to slip over conductor

a. Slip connector over one (1)
conductor

Hold the'tonnector anai'nst the
conductor and gark the, Insulation
1/2" further back

Show how to clean conductor with
abrasive cloth

NOTE: ;then rAking the.branch splice

use a branch connector or ,,rap
the branch tO the main conductor
with AUG 14 tinned copper wire

1.3.2-9

a



r.UTLInE OF rSTRUCT 1".

Insert end of other conductor

into connector,until it butts

first condlictor squarely

c. Center connectorover con-
ductor rith slot up =

d Tightly corpress'connector
around conductor with pliers

Soldering.connector

Use two solder ladles, one

for :lot solder and one to

catch. overflow

b\Pour tolderilver ends of
connector and intti slot

until connector and straTids

are hot enough tci make solder

flow freely

c. Abply flux and a1lp.,1 to run

into Slot tbd.through strands

6. 1.1ternate pouring solder and

Oplying'flux until connector

and tonductor,ls tinned to a

5rightshiny.cast

e. Allow solder to cool in ladle,

.and pour until solder becomes

plastic ahd fills slot

INSTRVTOR ACTIVITY STUDENT ACTIVITY

Apply heat and solder, makint

,sure that connector and all

dents caused by squeezing get,

-filled with solder

1.3.2-10

0 9 )
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NTL "E OF MSTRUCTION

OR

STRUCTOR ACTIVITY 5TUDET ACTI TY

Srlooth off burrs with dry
cotton tape while connector
is still hot

g. &lite cooling, polish connector
':ith a loop of 1" cotton tape

Po1ish connector and conductor
-ith a non-conductinc Polish the connector
abrasive cloth

D. Ref-lacing Insulation

1. ReHove protective cloth wrapping
(cotton 'bane)

,

2. Tri7,.inr conductor insulation

a. Pencil rubber insulation

b. 7A7ensions

utter tane half-lapped

a. Fill in Space at both ends
betdeen connector and

inSulation (start'
at connector ends)

b. Insulate.over connector and
pencil area to the diameter
of the factory apOied
insulation

Then penciling is specified
in the joint design, cut

the insulationN:to a s7coth
regular taner with a sharp
knife

Take a caliper reading over
tthe connector

1.3.2-11
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ICUTLINE OF IlSTRUCTIM

c. Continue the taping over
the entire exposed area
,jth oniform tension so
toe width of the tape is

t stretcled to approximately
1/3 of its original size

Use extra care 'in crotch
areas on branch joints;

extend insulation back
into crotch aS far as
possitIle to eliMnate air

voids.

d. Pubber tape should be
protected ith friction
tape an4 asphaltum paint
or th a layer of weather-
resistant tape if specjfied

e. All tape must be applied
s!.00thly and carefully to
expel all air and avoid
-rinkles

Cluin Soli Dpening

Installing 'lead sleeve

a. The lead sleeve previously
slipped over the cabl6
should now be center'ed over

INSTRUCTOR ACTIVITY STUDENT ACTIV

After taking the dimension of

the connector ,cplain the

method of determining the
overall thickness of tile
completed tape joint.
Specifications for thickness

of tape insulation usually
provide for two times greater
thickness than the factory

insulation.

Display a splice with the
taping completed

NOTE: Installation of a sleeve is

the same as-previously done
with telephone joints.

1,342-12
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lUT PIE OF IISTMCTION- INSTRUCTOR AZTIVITY STUDENT ACTIVITY

b. Bdat doyn ends with a cable
dresser until sleeve fits
snugly around cabJe sheath

NOTE: Split sleeve would be applied
at this time if reqUired

c. Apply pasters around the
sleeve at each end with.one
edge at the shoulder

NOTE: While learninc to wipetit
is best to apply ttoo rows
of paper pasters at each
end of the sleeve and also
two rous on the sheath of
the ca5le

d. Apply p3ner pasters around
sheath at:

(1) 1/2" from sleeve on 1"
diareter and sTraller
cable

(2) 3/4', from sleeve on 1"
to 3' diameter cable

(3) 1' from 'end of sleeve foi.

cakles over 3 diameter,

-r....m.ftioteawArvVic,

1.3.2-13
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.:UTLINE OF "STRUCT:0% ismitton ACTIVITY STUDENT ACTIV

e. Before'makinc-ulipes, pro-
vde two (2) holes
sletve; o9e near'each es*.
Tliis will vent off ex-
nanding air bile,wiping
the joint and,oroviatis for
a means of fillinc the
joint -!ith compound

NOTE: Mae hfles in sleeve by
cutting a "V" shape with
chipping knife and curl-.
ing back the "V" to the
outside

;iake the holes with the ca'ole

chipping 'knife: one large
enough to accommodate the
spout of a funnel

Making wines These wipes are a
of a straight and

(1) Use only wiping solder telephone joint
with the percentage of
tin greater than 37
to avoid.porous wipes

(2) 4.1der should be e-

tgben 550 and 660 degrees F.
(At 650 degrees the sur-

.

face is dark purple)

Jin the surface of the
sheath and sleeve between
the paters

Continue.applying solder,
building up enough to make
a good wipe

1 3.2-14-

236

repetition
wye "Y"

4
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OUTLINE OF INSTRUCTION

(5) Use wiping clothc an4
catch cloths to work\
and compress the solde
sufficiently to .prevent
tin from floatin out

(6) Allow wipes to cool to
a temperature where the
bare hand can be held
on them before movino
the cable

INSTRUCTOR ACTIVITY STUDENT A*CTIVITY

2. Filling the joint Each student can fill his
branch joint before.testfng

a. Insert filling funnel in
one of the holes previously
rade in the sleeve. The
funnel can be sealed in
place with friction tane

Tilt joint slishtly so that
vent hole is sliOtly higher
than the other hole. The
top of the filling funnel
must also 'oe higher than
vent hole

c. Pour the insulating compound,
preheated to its pouring
tempArature, slowly and
steadily into the fillino
funnel. Allow the corpound
to flow through the vent

,unti I 411-1a 4 rtsdri-ven,- -

from the joint and the

commound is free from butbles



^UTLIf.E. OF STRUCTIT!

d. :\llow the joint to cool to
150 degrees F., level
the joint and allow tbe
compound to settle

e. After settling, refill to
eliulnate all voids due to
shrinkaae and.remove funnel

f. Aftr the joint has cooled
down to 100 degrees F.,
close the filling and vent
hole and seal with solder

(2.

III. Application:

I (

INSTRUCTQR ACTIV.174

Paint wipes and seal with
victolac to'prevent corrosion

A. luestions -(Oral questions prepared
by the instructor)

Practical Application Period

flake a straight splice in
accordance with Job Sheet
JS-1.3.2.1

2. Make a branch splice in
accordance with Job Sheet

Conduct oral (Tuiz

Inform students this segment
will be taught in the shop
area

Rand out splicing tools and
materials

Supervise and assist as
necessarY

Stress safety factors

Test the student's splices

1.3,2-16

a

STUDENT .4CTIVITY

Participate in ouiz by
answering questions

Student will follow
instructtons in Jot Sheet
JS-1:3.2.1

2(3f)



UTLIME OF I STRUCTION

IV. Summary:

A. Cable

1. Type

2. Application

Snlicing the Cable

1. Trainine the cable ends

2 Cutting the cable ends

3. Placing the lead sheath

4. RemoVing the lead sheath from
cable

5. Belling out the lead sheath

6. Removing belt insulation

7. Pei-cvinc conductor insulation

C. Connector Installation

1. Protect the insulation from
solder with cotton tape. w

Ensure that condtictor is clean

Open slot in connector

4. SolderiN Corinector

2 4

INSTRUCTOR ACTIVITY

Review of important subject
matter

iTUDENT "it iVITY

Do not introduce new material

Have s'tudent to hold all
questions until comoletion
of summary

1.3.2- 7

Give undivided attention
.

t



nUTLINE OF INSTUCTION

1;

INISTRUCTOR ACTIVITY

D. Replacing Insulaticin

1. Remove protective cloth
wrapping

2. Trinving conductor .insulation

3. Apply rubber tape half-lapped

E. Closing splice Opening

1. Installing lead sleeve

2. Filling the joint

V. Criterion Test:

A. 'lake a straight splice in

accordance with Job Sheet
JS-1.3.2.1

B. !lake a branch splice in
accordance with Job Sheet
JS-1.3.2-1

VI. Assignment:

A. Read and study Underaround Systems
Reference Bonk, 1957 Ed-., Chapter

9, pages.11 22

o 4'1

Hand out splicing tools and
materials

Stress safety factors

Inform students they,ill be
performing Othout supervisiop

STUDENT ACTIVITY

Ask questions after
completion of sumary

Student vrill demonstrate
knowledge by performing
a straight and a branCI
splice

Grade student on go-no go basis Position completed splice
on test frame

Have student dismantle his-
splices and salvage materials
after test

Ask oral questions on reading
assignment

1.3.2-18

Participate by ,answering
oral questions

Cr.)
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NAVAL CONSTRUCTION TRAINING CENTER
GULFPORT, MISSISSIPPI 39501

COURSE TITLE AND NUMBER: CONSTRUCTION ELECTRICIANS/ d.
CABLE SPLICING A-721-0023

CLASSIFICATION: Unclassified

TOPIC NUMBER AND TITLE: 1.3.3 TERMINATION SPLICE,
5 kv, VARNISHED CAMBRIC INSULATED-LEAD
SHEATHED AWG 04/0 POWER CABLE

TIME ALLOCATION: Classroom 1 Hour
Practical 6 Hours

INSTRUCTIONAL MATERIALS:

1 Text:

a. Underground Systems Reference Book,
1957 Edition, Edison Electric Institute

2. Re4rence: None

Training Aids:

Display Board Single Conductor, Type T
Capnut Pothead

b. Drawing - G & W Soldertite Pothead,
Drawing t E0-4102-B, Consolidated
Edison Compatiy of N.Y., Inc.

c. 5 kv Single Conductor Capnut Pothead,
CE "C" 1.3.3.1J i

Installation Instruct'ion #GWI 1-56,
Single Conductor, Type T Capnut
Potheads, GAW Electric Specialty Company,
3500 West 127th Street, Blue Island,
Illinois

4. Training Aids Equipment: None

5. Tools and Equipment:

a. Cable Splicers Tool Box

b. Hacksaw

c. Sharpening stone

d. Pliers, eagle beak

e. Melting po.t (solder)

(1) Electric

(2) Cast iron

f. Gas furnace (butane)

g. Windshield

h. Cable slicer (hand)

Oil pan

Oil pot

1.3.3-1



K. Stand, plpe

1. Funnel

6. Materials:

a. Cable, 5 kv, VCL, AWG #40, 1/C,
3' per student

t. Tapes

(1) Varnished cambric, 3/4"

) Shielding, copper mesh':

(2) Cotton

c. Insulating oil

d. Abrasive cloth (non-conducting)

e. Solder, 40/60

f. Sterine candles

g. Paper pasters

h. 6iping rags

TERMINAL OBJECTIVE

Supported entirely by this lesson topic:

#1.3 Upon completion of this unit the student
will he able to:

1. Sp11ceingle and three corductor, 5 kv power
cable in.the below listed types of cable. The

type of splice to be made in each'cable and the
time limit prescribed are Ps indicated by each

cable.

a. Rubber insulation-rubber sheathed cable,
single conductor - st ight splice

.2.0 hburs.

b. Rubber insulation-Tea sheathed cable, single
cdnductor - straight splice - 7.0 hours.

c. Rubber insUlatilon-lead sheathed cable, single

conductor - branch splice - 14.0 hours.

Varnished cambric insulation-lead sheathed
cable, single conductor - termination splice -

4.0 hours.

XLP,unshielded cable; single conductor - straight

splice - 3.0 hours.'

XLP unshielded cable, single conductor -
straight splice - 4.0 hours.

g. XLP shielded or\unshielded cable, three conductor
straight splice\- 11.0 Hours.

.XLP shi,qded or unshielded cable, single con-
ductor - termination splice - 2.0,hours.

t. XLP shielded or unshielded to varnished cambric
cable, single conductor - straight transition
splice - 11.0 ,hours.



These,splices wilLbe constructed in accordance with
Underground SAostOIN Reference Book, 1957 Edition,
Edison Electric Institute, and Job Sheet CE "C"
1.3J series without deviation. All sOicet will
be required to withstand an acceptance test in .

accordance with Insylated Power Cable-Engineers
Association (IPCE) standards when tested with a
DC High Potential Tester to satisfactorily complete
this dojective

P.'ABLING OBJECTIU

Eupperted entirely ty this lesson topic:

41.3.3 .Upon completion of this:topic the student
will be able to construct a termination
splice in a 5 kv, single conductor, varnished
cambric insOated-lead sheathed (VAL), AWG
4/C Power .cable utilizing the appropriate
tools and materials in accordance,w1th

Underoround Systems Reference Book, 1957
Edition, Edison Electric Institute ond Job
Sheet CE "C" 1.3.313'without deviation.
.The splice will be required to with,stand an
acceptance test of 37.7 kv for 15 riinutes in
accofdance with Insulated Power Cablelngineers
Association (IPCE) standards when tqted with
4 DC High Potential'Tester to.satisfictorily
complete this.objective.

CRITERION EST

The student will construct a termination spl.ice
in a 5 kv, single conductor, varnished cambfic

3.3-?

insulated-lead sheathed (VCL.), AWG #4/0
power cable utilizing the appropriate
tools and materials in accordance with
Underground Systems Reference Boet,'1957
Edition; Edison'Electric Institute and
Job Sheet CE "C" 1.3.3.1J without devia-
tion. The splice will be required to
withstand an acceptance test of 37.2 kv
for 1,5 minutes in accordance with
-Insulated Power Cable Engineers Associa-
tion (IPCE) standards when tested with a
DC High Potential Tester to satisfactorily
complete this objective.

HOMEWORK

Read and study Underground Systers
.Reference Book, 195) Edition, Edison
Electric Institute, Chapter e

9 19



OUTLINE OF INSTRUCTION

I. Introduction to the Lesson

A. Establish Contact

B. Establish Readiness

C. Establish Effect

D. Overview

II. Presentation:

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

A. Terminating Varnished Cambric
Insulated-Lead Sheathed Power

Cable

1. For outdoor, shielded

a. Lead or unleaded sheath

b. Contaminated atmospheres

c. Oil-stops (to prevent

migration)

Introduce self and topic

Direct student thinking along

desired line

Show the student the value of the
subject matter to him

State topic objective

Explain the method(s) to be used

Topic Criteion Exercise
a. How?
b. When?

Make ready the T/A listed for

this lesson.

Handout text, job sheet JS-1.3.3.1,

Installation Instruction #GWI, 1-56,

and Drawing #E0-4102-B

1.3.3-4

4
Students bring out
fndividual needs for

this lesson

2 5



OUTL NE OF INSTRUCTION

Stress cones

a. All shielded

b. Lead or unleaded sheath

(.

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

c. Stress relief cone desigts Refer student to USR book, Ch. 9, Student notes Table
section 0, page 9-30, Table VIII VITI in the txt

/
B. Terwinating Frocedures,

41. Cut wiping sleeve on gauge
lines to pass cable (if
required) and remove any
burrs or sharp edges

2. Nount pothead on the
supporting structure

a. Form cable to the
approximate final
position

t. Mark sheath even with
the lower end of the
porcelain insulator and
the lower end of the
wiping sleeve

Remove wiping sleeve from
lower end of the pothead and
slide down over .the cable

1.3.3-5 ,
2.



OUTLINE OF 1TRUCiiON

4. Measure the distance from
the bottom of the cable
socket to the lower end of
the porcelain insulator

a. Cut the cable this
measured !distance above
top mark on sheath

b. Remove sheath and cable
insulation at end of
cable for a distance equal
to.the depth of the cable
socket plus Be

careful-not to open up
the conductor strands

INSTRUCTOR ACTIVITY

c. Remove cable.socket stud Assist students as required

from porcelain insulator

d. Tin the end of the
conductor and socket of
connector and sweat
together

Remove lead sheath from cable
down to 1" above the lower
'mark on sheath

a. Bell end of lead sheath
slightly by properly
scoring and tearing

7: I

1.3.3-6

STUDENT ACTIVITY



OUTLINE OF INSTRUCTION

vt

INSTRUCTOR ACTIVITY

b. Be careful not to injure
the factory insulation

Wrap .005" X 1/4" copper

shim around cable
insulation and slide it
3/16" under lead sheath

Pencil insulation at
cable socket for ;a"

Tape end of cable with
varnished cambric to prevent
insulation from loosening

7. Cuild up insulation for
stress cone of halflapped
3/4" or 1" oil-packed

varnished cambric tape to
dimensions shown on Table
VIII, page 9-30 of text

2. Over the cone of varnished
carrbric tape apply 3/4"
wide copper mesh tape with
one-half lap extending from
the largest diardeter of the
cone to the cable sheath

a. Spot solder tfie copper-
mesh tape at points Elong
the cone and to the cible
sheath

Measure the tape buildup of
the stress cones

Use minimum amounts of solder

1.3.3-7

r



OUTLINE CF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

9. Paint entire surface of the
wipirg sleeve gasket with,al
good grade of gasket compound

a. Allow it to become tacky

Place over cable and into
machined groove of wiping
sleeve

10. Clean and dry the inside of the
porcelain insulator

a. Place over the cable socket
and cable

b. Be sure that the locking
fins on the cable socket
connector are properly
located to engage in slots
in porcelain

c. If they do not engage,
clamps can be loosened
and the insulator rotated
until they do engage

11. Bolt porcelain insulator
tightly to the wiping
sleeve with the filling plug
in a convenient location

a. Tighten all bolts evenly

1.3.3-8



)UTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

12 Wire brush threads on stud
to remove any particles of
dirt and assemble top seal
,as follows:

d. Paint the entire surface
of the top sealing
cdasket with a good grade
Gasket compound

b. Allow gasket to become
tacky

c. Place in machined.groove
of capnut

d. Screw capnut (low on
stud until there is no
space between the bottom
of the capnut and the
top of the porcelain
hushing

13 Screw venting and stud
positioning plug and gasket
intc the hole ir side of
capnut. If plug does not
scre all the way in, the
cable has been cut too long
and the pothead must be taken
apart and corrections made

1.3.3-9



CUTLINE OF INC-IION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

14. Use sterine as a flux and
wipe joint between wiping
sleeve and lead sleeve of
cable. Remove wiping sleeve
pipe plug during this oper-
ation to eliminate internal
pressure

15. Attach standpipe to filling
hole

a. Standpipe should be heated
before pouring oil through
i t

b. Fill until the oil comes
out of the top vent hole

c. Allow time for the oil tc
cool

d. Remove standpipe

e. Clat the threads of the
filling hole and vent
plugs with gasket compound
and tighten securely

16. Retighten all joints securely
Erighten contact surface on
capnut stud with sandpaper and
attach aeHal log

Demonstrate this verticle wipe

Show the completed splice

1.3.3-10



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

III. Application:

A. Questions (Oral questions preparec;
'by the instructor)

B. Practical Application Period

Make a termination splice
'in accordance with Job
Sheet JS-1.3.3.1

IV. Slopary:

A. Tenninatiriç VCL power cable

Outdoor shielded

2. Stress cones

E. Terminating procedures

I. Measure aind mark cables

2. Remove insulation and sheath

Conduct oral quiz

Inform students this segment
will be taught in the shop
area

Hand out splicing tools and
materials

Supervise and assist as
necessary

Stress safety factors

Test the student's splice

Review of important subject
matter

Don't introduce new material

Fold all questions until
completion cf summary

1.3.3-11

Participate in quiz
by answering questions

Student will fcllow
instructions in Jcb
Sheet JS-1.3.3.1

give Lndvided atterticr

2,Th



OUTLINF INSTRUCTION

3. Installconnector

4. Build stress cone

5. ssemble pottiead with cable

6. Fill pothead with oil

7. Install plugs securely

8. Brighten contact surface

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

V. Criterion Test: Hand out splicing tools and
materials

A. Make a termination splice in
accordance with Job Sheet JS 1. Stress safety factors
1.3.1 ,

VI. Assignment:

, A. Read and study Underground
Systems Reference Book, 1957
Ed., chapter 9

Inform students they will be
Performing without supervision

Grade student on go-no go
basis

Have student dismantle his
splice and salvage materials
after test

Student will demonstrate
knowledge by perfcrming
splice

Ask oral questions on reading Participate by answering
assignment

1.3.3.12

oral questions
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NAVAL CONSTRUCTION TRAINING CENTER
GULFPORT, MISSISSIPPI 39501

COURSE TITLE AND NUMBER: CONSTRUCTION ELECTRICIAN/
CABLE SPLICING A-721-0023

CLASSIFICATION: Unclassified

TOPIC NUMBER AND TITLE: 1.3.4 CROSS-LINKED
POLYETHLENE INSULATED CABLE SPLICING

TIME ALLOCATION: Classroom 3 Hours
Practical 40 Hours

INSTRUCTIONAL MATERIALS:

1. Text.

a. Terminations and Splices - Theory -
Practice, PLM Products, 47.?19 W 150th
at., Cleveland, Ohio

,. Reference:

a. Underground Systems Reference Book,
1957 Edition, Edison Electric institute

b. Design and Engineering Manual, 3M Electro-
Products Division

Training Aids:

a. Display Boards:

)y

"iftbat.

(1) XLP Shielded Cable, Single Conductor,
Straight Splice Cut-away

(2) XLP Unshielded Cable, Single Conductor,
Straight Splice Cut-away

(3) XLP Cable, Three Conductor, Straight
Splice Cut-away

All-Tape Splice Kit - CE "C'
1.3.4.10

c. 3M "Scotchcast" Print E-MPC- CE
1.3.4.20

d. "Collyer" Print No. SR-4: Mine Power Cable
E-15 kv, Straight Splice (Shielded) 3/C -
CE "C" 1.3.4.30

4. Training Aids Equipment: Nonf,

5. Tools and Equipment:

a. Cable Splicers Tool Box

b. Hacksaw

c. Sharpening stonie

d. Soldering coppers

1.3.4-1



e. Compression tools, Burndy

9

Hytool MY29-3

(2) Hrypress Y34A (hydraulic)

(3) 'Hypress Y35 (hydraulic).

Cable stripping tools

(1) PLM type SQ, various sizes

(2) Greenlee, Numbers 1805 and 1905

Cable pencilling tool, PLM type PT -
(various sizes)

Cable slicer

i. Resin pressure gun, Scotchcast E-4A

6. Illaterials:

c. Cable, Crol-Linked Polyethlene, 5 kv

(1) Shielded, 1/C, AWG #4/0

(2) Unshielded, 1/C, AWG #4/0

(3) Shielded or unshielded, 3/C,
AWG #4/0

b. GE Uni-Kit No. SS 8-8 or equal-

C. Connectors

(1) Burvdy Hylink YS28 or T&B 54512 (4/0)

d. Tapes

(1) Semi-conducting, "Scotch" 13 or equal

(2) High voltage, "Scotch" 23, GE 8360, Bishop
Bi-seal (Tomic No. 3T) 9G5970 00931 4491

(3) Shielding Braid, "Scotch" 24, Tomic Nc. 151

(4) Spacer, Scotch No. P-3, 9G 5975 00909 2053

(5) Anhydrious, "Scotch" No. P-4

(6) Vynal Plastic, 1" X 108', "Scotch'. 088 -

9G 5970 00926 7220

e. Injection Fitting "Scotchcast" P-I 9G 5975 00992 3589

f. Nozzle for E4 resin pressure gun, P-5 9G 5975 00992

3590

g. Resin, "Scotchcast electrical insulating
sizes "8" & "C" 9G 5970 008;14 1788

h..! Abrasive paper, Grit 320, 5350-00229-3086

i. Solder, wireN-50 3439 273 1637

j. Trichlorethylene

1.3.4-2
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1114.0.-A".

TERMINAL OBJECTIVE g. XLP shielded or unshielded cable, three
cdnductor - straight splice - 11.0 hours.

Supperted entirely by this lesson topic:

0.3 Upon completion of this unit the student
will he able to:

1. Splice single and three conductor, 5 kv
power cable in the below listed types of
cable. The type of splice to be made in
each cable and the time limit prescribed
are as indicated by each, cable.

-

a. Rubber insulation-rubber sheathed
cable, single,conductor - straight
splice - 2.0 hours. '\

L. Rubber insulation-leab sheathed
cable, single conductor - straight
splice - 7.0 hours.

c. Pubter'insulation-lead sheathtd
cable, single conducto - branch
splice - 14.0 hours.

c. Varnished cambric insulation-lead
sheathed cable, single conductor -

termination splice - 4.0 hours.

XLP shielded cable, single conductor -

straight splice - 3.0 hours.

f. XLP unshielded cable, single conductor -

straight splice - 4.0 hours.

h. XLP shielded or unshielded cable, single
conductor - termination splice - 2.0 hours.

1. XCP shielded or unshielded to varnished
cambric cable, single conductor straight
transition splice - 11.0 hours.

These splices will he constructed in
accordanee with Terminations and Splices
Theory - Practice, PLM Products, 4799
W 150th St., Cleveland, Ohio ard Job Sheet
CE UC" 1.3J series withcut deviation. All
splices will be required to withstand an
acceptance test in accordance with Insu-
lated Power Cable Engineers Association
(IPCE) standards when tested with a DC
High Potential Tester to satisfactorily
complete this objective.

ENABLING OBJECTIVE

Supported entirely ty this lesson topic:

41.3.4 Upon completion of this tcpic the student
will be able to construct the following

.

splices in 5 kv Cress-Linked Polyethlene
insulated cables utilizing the appropriate
tools and materials in-accordance with
Terminations and Splices - Theor - Prac-
tice, PLM Products, 479 6. 150th St.,
rriVeland, Ohio and.Job Sheet as indicated
by each type cable. .

1,3.4-3



;hieCed, single conductor, NG *4/0
power catitle CE "C" 1,3.4.1J

XLP unshielded, single conductor, AWG
*4/C power cable - CE "C" l.3.4.2J.

3. XLP shielded or unshielded, three conductor,
AWG #4/0 power cable - CE "C" 1.3.4.3J.

The splices w1l1 be require L. to withstand an acceptance
test of 27.6 kv for 15 minutes on shielded cable
and 28.E kv for 15-minuteS on unshielded cable in
accordance with Insulated Power Cable Engineers
Association (IPCE) standards when tested with a
DC High Potential Tester to satisfactorily
corplete this.otjectiye.

CPIKION lEST

,The student wirl ccnstruct the following splices
j kv Gross-Linked Polyethlene insulated cables

uilizirg the appropriate tools'and materials in
accordance with Terminations and Splices - Theory -
TraCtice, PLM Products, 4799 W. 150th St., Cleveland,
fOhic,and J.r)b, Sheets CE "C" CE "C" 1.3.4.2J,
add CE "C" 1.3.4.3J. The splices will be rtruired to
withstand an acceptance test of,27.6 kv for i5 minutes
_on OieldeC cable and 20,8 kv for 15 minutes on
unshieldee cable in acrrrdance with Insulated Power
Cable'Engineers Association (IPCE) standards when
'tested with a DC High Potential Tester to iatisfact-
)orily complete this objective.

Nk

s, -1,3.4-4

HOMEWORK

Read and study Terminations and Splices -
Theory - Practice, PO PlouLcts, 479S
150th St., Cleveland, Ohio Chapter III.

e



OUTLINE OF INSTRUCTION

I. Introduction to the Lesson

A. ..Establish Contact -

F. Establish Readiness

INSTRUCTOR ACIIVITY STUDENT ACTIVITY

IntroduCe self and topic

Direct student thinking along
desired line

C. Establish Effect Show the student the value of
the subject matter to him

Overview State topic objective

Explain the method(s) to be used

Topic Criterion Exercise
a. How?
b. When?

II. Presentation:

Cable Preparation Make.ready the TA listed for this
lesson

',rain cable into position,

determine splice location and Hand out text and job s eets for
cut into proper !gth this lesson

Hand out manufacturers instruction
for splice kit

Note the amount of jacket to be
removed

1.3.4-5

Students bring cut
individual needs for
this lesson

Note page 3 & 5,
Table One and splice
diagram



CUTLINE OF INSTRLIZT;C:

' Determine length of sheath

opening

3. Clean cable sheath at points of
tape or resin contact in splice
area

Consider no cable sheath as
clear, regardless of how it

look

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

b. Use a knife held approximately
perpendicular to cable and
pull as a scraper or use a
non-conductive abrasive cloth

c. Use only approved types of
cleaning solvent such as
trichlorethylene or similar
with a lint free cloth to
wipe the cable sheath clear

4. Remove jacket (sheath)

a. Make circular score about
one-half (1/2) way through its

thickness

b. Make longitudinal cut from one
end of cable back to the
score. Care must be taken not
to cut shielding or insulation

Use abrasive cloth and trichlore-
thylene to clean the sheath

Remove jacket as per outline -
to expedite the demonstration
have various phases of the splice

prefabricated

1.3.4-6



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

c. After wmoving jacket, all
bedding tapes should be-removed
baiLk to the jacket

5. Rewove metaflic shielding (if used)

a. Wrap glass cloth tape around
shieldirg the required distance
from cableAacket, usually one
inch

b. Tin and sold& area between
glass tape and sheath to hold
shielding in place

A y,round strap of t-raid F.ay be

attached during the soldering
process

told a sharp knife against
shielding at point of removal

,J1 shielding avlay from cable
nsLlation, against the blade

0 the krift

Care must be taken not to
rick the cable insulation

(2) Se sure no sharp edges
point down at cable
insulation

Demonstrate the use cf tape
(glass) and/or the use of a
hose clamp to aid in the
removal of the shieldiny.
NOTE: If not tape type,
wrap l layers of copper mesh
over wire shielding

Selder the shicldirg

1.3.4-1

)



Or INSTRUCTIU

Shielding may be Oilled
back at edge to elimi-
nate sharp points ,

Remove all traces of semi-
conducting material from the
exposed insulation back to
within approximately one-
quarter inch from the
metallic shielding

(1) Rubber insulation is
best cleaned by scrap-
iing with a knife and
then buffed with non-
conductive abrasive
cloth

(2) Polyethylene. may only
need to be buffed with
an abrasive cloth

(3) Only approved solvents
should be used on the
sheaths

Remove and pencil insulation

INSTRUCTOR ACTIVIT STUDENT ACTIVM

When semi-conducting tape is
removed fold back over the

shielding tape

Have student measure the connector Measure the connector

to determine the cimensicn cf cut-

back

1.3.4-8



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY ST 'DENT ACTIVITY

a. Remove insulation from end
of conductors for one-half
the connector length plus
an additional length as re-
quired by the splice draw-
ing to allow room for a
srooth transition hetween
connector and the penciled
insulation

Polyethylene insulation can
best te removed Oth a
stripping tool, but when not
available, it must be ring
cut with a knife and
strippecl as a rubber cable

p.

c. Extreme care must be used when
removing insulation not to
nick conductor

Insulation rYay be penciled
either a knife and atra-

sive cloth or a mechanical
Pencilirg tool

e. The penciled area 71ust be
smooth and uniform

Aft

Question students - dimansion

Show the use of strippers
and penciling tools. A

penciling tool may be used
to remove all of the insulation

NOTE: Use of Burndy and T&B indent
and crimping tools previously

taught



OUTLINE OF INsiRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

B. Connector Installation

1. Proper choice of connector is an An EE1 approved solder connector,
integral and essential part of may be used, but warn the splicers

making a reliable splice to use minimum heat, and extreme
care not to melt the tapered
insulation

2. Connectors can be put into two
general classifications:

a. The metal in the connected
conductors

(1) Copper connectors for
copper

(2) Aluminum connectors for
aluminum

(3) Special connector re-
quired to connect
copper to aluminum

b. The design of the connector
may be:

(1) Solder - sweated type

(2) Crimp type

(3) .Thermoplastic insulated
cables must he jaine4
with crimp connectors
only

"k..d

1.3.4-10



JUTLINE OF INSTRUCTION INSTRUrTOR ACTIVITY STuDENT ACTIVITY

3. Clean ends of condlictors by scraping
and apply sterine flux - and connect
by:

a. installing solder connectors

(1) Slip over one conductor

(2) Insert end of the other
conductor into connector
until it butts first con-
ductor squarely

Center over conductors
with slot on top

Tightly press connector
around conductor with
pliers

Use two solder ladles, one
to pour hot solder and one
to catch overflow

(6) Pour hot solder over
connector and into slot
until connector and
conductor are hot calough
to make solder floW-freely

(7) Apply flux and allow td
run into slot and through
strands

4.11,

1.3.4-11

-:



OUTLINE Or INYIRUCTION

(8) Alternate poiaring and
applying flux until
connector is tinned to
a bright shiny coat
approximately 5 or 6
times

(9) Allow solder to cool in
the ladle. .Pour until

solder becomes plastic
and'fills slot, while
tapping the connector

(10) Smooth off the burrs
with dry cotton tape
while the connector is
still hot and dress
with a small wipe cloth

(11) While cooling, polish
the connector with a
loop of 1" cotton tape
and small wipe cloth

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

b. Installing crimp type connectors

(1) Thoroughly clean inside of
connector and slip over one
of the pre-cleaned con-
ductors

Polish connector with abrasive
cloth and file as required

1.3.4-12



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

(2) Insert end of the other
conductor into the
connector until the ends
butt squarely

Center connector over
conductor ends

Crimp with either hand
or hydraulic crimping
device

Indents in connector must
he filled to reduce stress
and make joint electrically
round

Indents can be filled by
pushing semi-conducting
tape into them and wrapping
the tape tightly over the
edge of the connector

C. replacing Insulaticn

1. Resin type joints, (7.5 kv cable
and telow)

-!N

NOTE: "Scotch" 13 semi-conducting
tape is non-vulcanizing and
is compatible with all
rubber and thermoplastic
insulations

Refer to 3M Print E-MPD-4 in text

1.3.4-13

Student follows the
instructions with ,

the print



OUTLINE f)v INS RUCTIa

a. ,Apply spacer tape (Scotch
P-3)

(I) Level wind

(2) Do not stretch

(3) Taper smoothly

b. Apply electrostatic shield This step only for shielded cable

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

NOTE: On shielded splices do nut
extend the P-3 spacer over
the shielding or semi-
conducting tape

(1) Apply a tightly wrapped NOTE:

layer of "Scotch' 13 tape
over the cable semi-
conducting tape and 1.,"

onto the metallic shield
at each end

Wrap one layer, one-half
lapped of "Scotch" #24
shielding tape over the
entiri, splice ending ;4."

onto the metallic shield
of each cable

c. Attach bonding Ore

(1) Wrap spirally around
splia and solder io
the other cable shield

Refer to text - Splicing
and Termination Theory and
Practice, Ch. I, Section
III, Insulation Shi,elding,
page 10 (The princfpal
functions of an intulation
shield are:)

1.3.4-14



.441

OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY IVDQ3 ACTIViTY

d.
..`

a

(2) Build dam with insidation
putty below and above die
grourid wire .,

Apply outer Sheath

(1) Wrap spacer tape o'ver.
.entire Joint extending
3" onto cable jacket or
sheatt

.(2) puild up according to .

drawing qr between ¼11 and
3/EP

. (3) Level wind

e. 13-1 Injection fitting
installation

4 e

4

(1) Position P-1 fitting near
one end of splice

(2) Position the spout for.
mum conveniwe-iwiten

.us V the resin pressure
gun

,Plastic tape e velope
installation

Refer.the Student's to apOendix
II, page 460, step...5 for illustra

tion of.dam. 'The Orfiund braid.
. should blifilled to/1th solder for
A" on eah side,ofthe dam

I.

r,

1.3.4-15

!,x

Students note how the
,dam is coatructed

7

I.

2S1



OUTLINE OF IN RUCTION

(1) Using 111" scotch brand /
.#33 electrical tape -
start thegfirst strip of

tape dn oneside of the
in3ection fitting and .

continue half-lapping 41
beyond the.end of the

spacer tape

INSTRUCTOR ACTIVITY STUDENT ACTIVIt

%

(24 .Start the second strip
of tape on the gther siag.

A the injection fitting,
continue half lapping over
the other erid of the spacer

tape

( ) When wrappine, pull thisli
vinyl tape tight/y so that
it will conform tp the
spacer tape build-up

(4) If wrinkles appear in the
tape envelope possible
resin leaks m0 appear'

Restricting tape installatiok,

(1) Vinyl tape'veill stretch
under pregoure.and Foust
be restricted

4or

N9TE: This tape should 'be 1" to

:11/2" "Scotch"

#88 is in Federal 'Supply
system - 1" X 108'
9G 5970 00188 5478, $.85

P/R1. Open purchase
$3.02 P/R1

1.3.4-1f

A

4



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIViTY
. ,

(2) :Using,1" P-4 rii0icting
tape, firmly wrap tr
half-lappedlayers'over
the plastic tape enxelope

(3) Start at one end of splice,
yrap to the end, and
eturn to ,the st rting

f point

(4) Restricting tape may be
regoved aftbr splice has
cured

h. Vent hole provisions

(1) 'Before resin injectiont a

%fent hole must be pupctured
through edvelope at end
farthest from injeption
fitting'

(2) C'are must be taken not to
puncture insulation

(3) Vent parallel wibraxis of
the cable and 3" fiam the
end of the tape,

,

(4) After the resin is injected
in the splice ind appears
at this vent holes a

143.4-17

I.

4

STUDENT ACTIVIT1

a-

S.

a



OUTLINE OF INSTRUCT0i0N

t,

a

INSTRUCTO,.ACTIVITY

second vent is made at the
*other mild of spi,ice befor0
continuing.the,resin in-
jection

(5) These vents drain 'off all
air and eliminate voids in
tip splice -

.1. Jlesin saturation

(1) Prepare risin

(a.) Mix two'.parts together

(t..); Apply injection nozzel
(P-5) t the bag

(c) Slide tite bag of retin
to -the barrel' of* the

E4 resin pressure gun

(a) Pullthe nazzl
through thehcap and
loick in plac

(2) Attich resin pressureikun
by 'screwing iniection
nozzle into-the injaction.
Mang 4P-4) .

4

tc

ft

. 0

(a) Inject resin into splice
wit% droplet of Oesin,
appests at far end, then
tape

$

6

STUDENT'`ACTIVITY

41,



OUTLINE OF INSTRUCTAN

44.

,

, INSTRUCTOR ACTIVITY --

(b) Make the second yent
. hole, hear.the end of
lie splice

440 6ntipue to inject
resin until droplet
appears at second

h yent hole

Cd) Release gun pressure
and rempye gun

AP

(e) Tape the spcood vent
- hole

All talie splice

. a. Apply ozpne resistant tape

Nalf-ldapped (50% overlap)

Thickness over cOnnector
and semi-conductor tape
to equal:

rhile,times,:factory
apOnitti insulation

or--

Thickness specified
on the drawing for
that splice

1.`

.

0

.. 'STUD ACT1V

Take a calirw reading over the
connector

Explain what the overall
width will be and that
several manufacturers
specifications do vary fron '
Pi times to three ttmes the.,
factory applied insulatipn

1:3.4-19



4

OUTLINE UF ii4STRUCTION

,a'aa

; INSTRUCTOR ACTIV TY

- (3) Taper 'down.to the edge
of..the factory, semi-
conducting tape on
each end

0

. Q7) iSuggested Nes are:

(a) Scotch 123

(b) GE #6380-

(c) Bishop #30 (Tomic
No. 314

D. Shielding an!)overing of Splice

1. Replacerfactory Semi-condurting
Mae with one lbyer palf -lapped
tape (if require*

- , !
Suggested tapes are:

lko. (1) catch #13

(21 ishop #17, (Tomic 171)
EPR shielding tape

2. Replace fagtor3r 'shielding.000
with one' 14yer of copper mesh
tape 41f-1apped. *Scotch"
#24, Tomic No. 15T

110

j e

STUOW ACTIVITY',

#. -

4(0

NOTE: #23 OPr'" $138
FSN 9G5970 -00931 -4491 $1.27 .

3T $1.63 4

2S1

Ma.

.14

-#

I.

4
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q

,

U.

MU! E OF ITISTRIITION

--t.,

INSTRUCTOR ACTIVITY

Solder c4per mesti tape to fictory
1.01:1elliingq% and, Spot solder alonci
-takreckareas

4 . FOlder ground strap Acrcss splice
to each shielding allowpg enough..
on one, end to reach syftem ground

5. Solder .6round strap whert 'it leaves
splice to prevent the infiltration
of water into, the jointer

Apply "Scotchfil" Pi" from cable .

sheath. an end of ground strefp -
atcve ar4 below the strap

C6Ver entire spliCe pfus 111 of
sheath with 'Sebtch!;.,#33,or equal

E. Special Conditions rty çxist W e
Extra Sheath Protection Is quired

F. Curnec.t ground wires or strap sol idly
tc a direct gi-ound )

III. Ppolication:

'A. Questions v- (Oral questions prepared
by the instructor) t

t

7*.

4.

i

4 14.'

Cemonstrate this at:girlice
positioq. Nclt in the classi-oorti

r
ga

NOTE': Instruct-I.
this extr
be found o
SP-1, Step

1Canduct oratokluiz

1.3.. 21

-s to providfi
protection can
"Collyser spee.

s"
-1

*.

T DENT 'ACTIVITY

-

Stuilents,pefer tr.
step'6" In' "Col lyer"
speet. SP-,1

4.

Participateiln qt.iz
by answering quegtions

ee A

*

I



do

bUTLINE OF INSTRUCTION

e

I

INSTRUCTOR ACTIVITY

I.

4.
1,

STUDENTACTIVITY- .

B. Practical Application Period

/. Mdke a straight splice in
accordance with Job,Sheet
JS-1.3.4.1

2: Make a.straight splice in
accordince with Job Sheet,

3. Make 4 straight splice in
acCordance with Job Sheet
JS.71.1.4.3

'IV. Stmmary:

P. Cable Preparation

9os)

1.

2.

3.

4.

Train cable into position

Remove jacket (sheath)

;Remove shielding

Remove,and pencil inSulation

E. Connector Installation

1. Choice of conhector

Inform students this segment
will be taught in the shop area

Hand out splicing,tools and
materials as required for
each splice

Supervise and assist as'

necessary

Stress safety factors

As students complete each splice9,
test ft

Review of important subject matter

Zo not introduce new material

Have students to hold all_Auestions
until completion

1.3.4-22
a

Student tall follow
instructions in Job
Sheets listed for'
each sploice

Give undivided itten,ticn

F



.

4 l
4'

..

OUTLINE OF INSTRUbION 'INSTRUCTOR ACTIVITY
. STUDENT ACTIVITY

a

S.

2. Classifications

3 Solder cdnnector;'installatio of

4. Crimp connector, installation of
I

Replacing Insulation

1. Resin type joints,
and below)

(7.:5 kv cal3le`

2. All tape,splice

C.. Shielding and tovering of Splice

E. Special Conditions

F. Grounding_N\

V. Criterion Test:

4. Make a straight splice in accordance
with Job Sheet JS-1.3.4.1

B. Make a'straight splice in accordance
,with Job 'Sheet JS-1.3.4.2

C. kake a straight splix in4accordance
with Job Sheet JS-1.3.4.3

Hand out splicing tools
and materials as 'required
for each splice

Stress safety factors

Inform students they 'will be
performing without supervisior

Grade, s`udent on go-no go
basis as he completes each
splice

1.3.4-23

Ask questions after
completion cf summary

Student will demonstrate
knowledge ty performing
three straight splices

Position each completed
splice on test frame



OUTLINE OF INSTRUCTION

VI. Assignment':
T.

t.

.

INSTRUCTOR ACTIVITY,

WI* si4dent dismantle his 1,

splices'and,salvage material's
after I,ast test

T ACTIVITY .

AP

4

A. Readand study Splicing and Ask oral questions on reading xisign- ipate ty answer-
,

Termination T eory and Practices,
Chapter III

5

ment 'ing oral. questions

/I

1 3.4-24
4
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'NAVAL CONStUCTiON TRAINING CENTER
GULFPORT, MISSISSIPPI 39501

COURSE TITLE AND NUMBER: CONSTRUCTICIN ELEC S/ (1)
CAELE.SPLICING A- 21,0023

CLASSIFICATION: Unclassified

TOPIC NUNBER AND TITLE: 1.45 TERMINATION WITH
XtP.5 kv CABLE

TIIIE ALLOCATION: Classrbom,
Practical

INSYRIXTIONAL MATERIALS:_.

I. Text:

1 Hour
6.Hours

0

a. Underground Systems Reference Book, 157
Edition,'Edison Electric Institute

b. Terminations and Splices - Theory
Practice, PLM Products4799.14 150th St.
Cleveland, Ohio

L. References: Ndhe

Training Alds:

a. Scotch "K" Tape Termination Kits -

CC"C" I.3.5.1J

Brochures:

a

Scof'ch K Tape Terminatiop Kits, E-MKTB-1
(16-251 PD, 3M Coyany

(2) Silicone Tape Prevents Flashover
*lt Atmosphere, E-MAR/1 (l.a)

SM Company

Tra*ing Aids EquipMent:, None

5. Tool's and Wipment:

1,3.5-T

a. Cable Spltcers Tqol Box

b. Hacksaw

c. Sharpening stone

d. Soldering coppers

e. Compression todi*

f. Cable stripping tool

Cable'penciling tool -

Cable slicer

In,

Cable, Cros's-Linked Polyethylene, 5 kv:
sh4elded, 1/C, AWG #4/0



e",

eteN

3LJ

rah,*

TlitTermination Kit, .44 Company

c. Lug, Burndy - 0,28, AWG 410
I

SoTder wire:SW-50

TERMINAL OBJECTIVE.

Supported entirely by this lesson topic:

4

"
,

41.3 Upon co,frniOletion of this unit the student/
will be atelo: C,

1. Splice single and three conductor; 5 kv
powepcable in the'below listed types o
sabre, illiptype of splice to be made 4\7
each cable and the time liMit'pretcrfbed
trias'ihdicated by each cable.

aw Rubber insulation-rubber shftthed
cable, single conductor- straight
splice - '2.0 hours.

e

- b. 'Rubber ins4lation-lead sheat
cable, single conductor - stra

7.0 hours.
414%,

c, OlAber insUlation-lead sheathed
cable, slpgie'cqnductor - branch-
splice -14.044ourst

d. ArniShed cambric insulatioo-lead
:Sheathed iablesisingleiconduit-*
tertinatipnwliq -440 hours.

t

>

eso

-1-

i
*XLP shieldeo cable, si
splice - 3.9 hours.

%AtP unshielded CabTe,
straight splice - 4.0

ngle conductor r straight

t

si9le conductor -

hours.

XLP shielded or.un4hielded cable, threl. con- -
ductor%- strqght splice - 11.0 hours.

XLP shielded'Or unshielded cable, single ccn-
ductor'- termination splice - 2.0(hours.

X1.13-eshielded pr unshielded tO*'varnished car-
bric cable, single conductor - straigft
transitioo splice - 11.0 hours.

These splices will be constructed in aeccrd,-
ante with Undergroundjystans AeferenceBak,
1957 Edition, Edison Electric Ins itute and
Termination and Splices - Theory PractiCe, _.1.

PLMProducts,-47WW. 150th St. levelanc,
Ohio, and Job Sheet CE "C".11.4 ries with-
out deviation. All splices'041,1 be required

. to Wthstand aft acceptance test in accordt
ence idth Insulated P(*er Cable Engineers
Associatiqn (IPCE) standards wher tested with
a DC KO Potential tkster to satisfactorily
complete thiS. objectivt:

,

. .'4

ENABLAG pm . *

kiprkwitted intiretrbylithislesson,tó c..

01.3.45-06n-pmpTetion af thiS tcl?lc the
,

student will bpble to-construct a
. \

1.3.6-2

w



\

termination splice in 5 kv, singleacon.- 64.)
ductor, AWG #4/0, Cross-Linked Polyethlene
insulated Powericable utilizing the 'ap&o-

'priate tools andtmaterials in accoOdancb
with UnOrgiiound Systeo Reference Book;
.1957 E0it1onl;gdisen Electric Institute,
Termination and Splices.-Theory - Practice
PLMI-Oroducts, 47091W. -15EttfSC, Cleveland;
Wito, and Job Shee C "C" 113.5.1J withoutdeviapon. The splicejwill be, requlred toOthstand an acceptance test of 27.6 kv for
15 minotes in accordance weth-Insulated
Power Cable Engineers Association,LIPCE)

.standards when tested with a DC;High.Potential
Tester to

satisfactall\complete,this
objective.

t.

CRITERION TEST
.

Me student %ill construct a termination splicein 5 kv, single conductor, AWG #4/0,. Cross-iin pd
Polyethlene insulated power cable utpz5g the
appropriate tools ard materials in accordnce.wfth.,

.Under round S stems Reference Book, 1952 EditioA, EdisonE ectric Irst tute, TermgliffEiTiiid Splicest- Theory -Practice PLM Products, 47014. 150th St.", Cleveland,Ohio, and Job Sheet CE "C" 1.3.5.1J without 4viation.
The splice will be required to withstand an acceptancetest of 27.6 kv for 15 minutes in accordane with 4\Insulated Power Cable Engineers Association (IPCE)
ltandards when tested with a DC1 High Potentiallester
to satisfactorily complete this objective.

HOMEWORX

Read and study Underground Systems Reference Book,

1.34-3

302

A 144'

4 4 '
re.

1957 Edition, Edison-Electric Institute,
"Chapter 9,,SectiOn O..

41i

Ito

4f*

4

e-

4:A

Y.



I. '

Alb

Ige OUTLINE oe INSTRUCTION

I. Introductfbn to the Lesson

A. EstablishiCcintAct

?-;
8'. Establ'i.sh Asadiness

Estatlip) Effect

4esentatiot

A. TerMinating Cible

4,4

1. Theory of terminations

a. Shielding provides stress
relief

b. tiiiIrlding provides ground
retUrn

41.

INSTRUCTOR ACTIVITY

Introduce self and topic p.

Direct student thinking along desired::
line

Show the student the value -of the
subject matter to him

State topic objective

7Kplain the method(s) to be used

Topic Criteriop Exercise
a. How?
b. When?

Make ready the T/A listed for this
lesson

Hand out texts, job Sheet, and
Brochures for this lesson

Refer student to text, Spricing and
Termination Them; and-Practici,
Ch. V, Page 49

. a

STOiNT ACTIVITY'

Students bring-cut
individual needs for
this lesson,.

Student refers to text
and follows instruction'

304



OUTLINE OF INSTRUCTION
8.

c. ,Termination resultOtn:

(1) Change in dielectric
field

(2) Results 'in stress. V'
concentration

e . Remedy

(1) Stress cones

(a) Preformed

(b) Tape constructed

e. Tracking

(1) The cable shielding in
-a termination is cut
off and the conductor,
which is at phase ,

potential, is left
exposed

(2) Surface failure results
from the progressive
degradation-of the
insulation surface

f. External flashover

(1) Damage by -

1

1,.1.0416, %DI

INSTRUCTOR ACTIVITY STUDENT ACTIVITY._

Show display of,streSs cones.

r

4

,

39;)



CUTLINt-OF INSTRUCTION. If45TRUCTCP ACTIVITY

(2). Lengthen creepage path '

(3)_ Increase insulatioh
Oiding grounded stress
cone) -

(4) Flashover to ground causes
no damage

/

Seal conductor and replaie
cable jacket.

icing Kit

1. Design

a. Voltage

a

(1) 5 -#15 kv
,

(2) Dimensions for

b. Location !

(1) Indoor

(2) Outdooi-. (use Scotch #70)

. a 4

2. . Contents 7

a. _Manufacturer's instructions

(I) Procedures,.

S.

f

4.

I

. STUDENT ACTIV TY

r-.

Hand but to each student the
manufacturees instructions
from th* splice kit

Nib

A

a

s'
,

* re

Student learns tile
application and limita-
tions of ttle:"X" tape
type.terminations

*.

sr

4.
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46.

,

.OUTLINE OF INSTRUCTION

,

(2) Materiai list

Instrixtfons

1. Prepare'cable

Train cable into position

t. -Cut to proper,length

c. Thoroughly clean cabie
jacket

remove Sheath

a. Outer jacket and filler
tapes

b. Shielding tapes or wires

c. Install ground strap

Over shielding tape

Place "Scotch" 24
shielding tape over
wire tyipe shield
before strap

INSTRUCTOR-ACTIVITY STUDENT ACTIVITY

Remove semi-conducting materials
and Insulation

4luestion class for-t e various
dimensions

NOTE: The follOwing procedures
need not be demonstrated
if the students have all
completed the preceding
XLP splices

1.3.5-7

Provide the dimensions
and learn steps from the
mfg. instructions

30q



OUTLINE OF INSTRUCTION

a. Leave ki" of ,semi-condutting
?ape exposed beyond the
metallic slifeldifig or ground

strap in the case of wire

type shieldlng

b. Oemove cab14.insulation
from end of oonductor.for.

pIu,oepth of.terminal
lug barrel or length of ex-
posed conductor required.

c. Clean entire area of pre-
pared cable insulation with

trichlorethylene

4. Pencil 'insmlat4on and/seal 'cable

end

a. Pencil foridistance 'BB

b. Buff tapei with non-
conductive abrasive cloth

c. Install connector

5. Apply semi-conductive tape

a. Apply fwo half-lapped 'layers

of semi-conducting tape

b. Begin and end taping at
front edge of ground stfaap'.

I.

INSTRUCTOR ACTIVITY

Question: ,What is d1mension "8"? //

1.3.5-8

so.

-STUDENT ACTIVIT



3UTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVIT/

CAUTION: ,Do not wrap semi-
anNaing tape more than V
ooto the cable insulation

C. Fill indents with "Scotch

d. Level wind No:. 13 tape from
1/1E" on edge of pencil ohto
conductor seal

6. Apply stress control tape

a. Starting at the edge of the'
groynd strap, apply "Scotch"
No. 2220 stress control tape,
liner side toward cable,
removing liner as tape is
applied

b. Apply a distance 2 beyond
No. 13 tape

c. Leave an even frat edge and.
continue tc half-lap the tape
back on itself ending at the
ground strap

Appty outer sheath

a. Tightly half-lap high-voltage
tape over "pencil" and

1.3.5-9

311;
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OUTLINE OF INSTRUCTION

seMi-conducting tape extend-
ing onto terminal lug or ex-
posed conductor seal and
build up to the level of cable
insulation

INSTRUCTOR ACTIVITY STUDENT ACTIVIT

Wrap one half-lapped layer of
high voltage tape for 2" along
the cable jacket, starting at
point where ground strap is
attached to the cable metallic
shielding

c. Wrap one half-lapped layer of
high voltage tape 2" along
grounding wire, bend wire back
along jacket for 1", then bend
away from cable

---d Wrap two half-lapped layers of
high voltage tape 2" onto cable
jacket to 1" beyond previously
applied stress control tape

e. Apply one half-lapped layer of
vinyl tape over the high
voltage tape, extending 1" onto
cable jacket and onto conductor
lug or exposed conductor

8. Outdoor and contaminated areas

a. If possible connect termination
to final position

Display completed splice



OUTLINE OF INSTRUCTION

.si

401

INSTRUCTOR ACTIVITY". STUDENT ACTIVITY

b. Apply tracking protection

c. Note page (8) of instructions Refer\Widents to page 8
for "K" tape terminations of instruction and distribute

special 3M Compan/P*Brochure
regarding "Tracking"

III. Application:

A. Questions (Oral questions prepared by Conduct oral quiz
the instructor)'

E. Practical Application Period,.

Make a termination splice.in
accordance with Job Sheet
JS-1.3.5.1

Sumary:

A. Terminating table

1. Theory of terminations

E. Splicing Kit

3

Inform students, this segment
will be taught in the shop area

Hand out splicing tools and
materials

Stress safety factors

Supervise and assist as necessary

Test the student's splice

Review of important subject
matter

Students refer to page 8

Participate in quiz by
answering questions

Stuaent will fcllov;
instructions in Job
Sheet JS-1.3.5.1

Give undivided attention

Do not introduce new material.,

Hold all,questions until completion Askquestions after
of summary completion of "summary

1.3.5-11

314



cur..INE OF INSTRUCTION

40 C. Instructions

V. Criterion Test:

A. V:ake a termination splice in
accordance with Job Sheet JS-1 .3.5.1. Stress safety factor Student %ill demonstrate

4
knowledge by performing

INSTRUCTOR ACTIVITY STUDENt ACTIV TY

Hand out splicing tool and material

VI. Astignment:

"

a.
Inform.students they ill be per- splice
forming without superv sion

Grade student on go n go basis Position carpleted
splice on'test frame

Have student disman e his splice
andasalvage mater ls after test

A. Read and study Underground Systems Ask oral,questions on reading
Reference Book, 157 IC:Edison assignment
ElectricsInstitOte, Ch. 9; Sec. D

1.3.5-12

Participate by answering
oral questions

31
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NAVAL CONSTRUCTION TRAININGtENTER
GULFPORT, MISSISSIPPI moll

-t0LIASE TITIE.AND NUMBER: CONSTRUCTION ELECTRICIANS/
CABLE SPLICING A-72I-0023

CLASS ICATION: Unclassified
%

.TOPiC IIIMPER AND TITLE: 1.3.6 STRAIGHT TRANSITION
SPLICE W/OIL STOP, 5 km, 1/C, XLP TO VCL

: 11ME.ALtCC4TI0N: Classroom
L

Practical
Ar

INSTRU fdtin. MATTALS:

Text:

2.

a.. Underground Systems PeferenceBook, 1957
tTlition, Edison Electric Institute

Reference: None

Training Aids:

a. Display Board Splicing Steps of a
Transition Joint

Straight Transition Splice W/Oil Stop,
5 kv, 1/C, XLP to VCL CE "C" 1 3.6.1J

4. Training Aids Equipment: None

. Tools and-Equipment:

a. Cable Splicers Tool Box

1.3.6-1
3 17

b; Cbmpression toolfor/Connector

c. Hacksaw/cable splicers saw

d. Sharpening stone'

6. Materials:

a. ^Cable, 5 kv, 1/C, AWG #3/0

Cross-linked polyethlene, 6' per student

Varnished-cambric-lead sheathed, ,16'
per student

Connector, spljt tinned AWG 4/C

c. Lead sieeving 21w" X 20"

d. Aux. lead sleeve.5"

Tapes -

:(1) ,Varnished-cambric (dry) 3/4"

(2) "6bermat" II or/III, ki 1/2"

(3) Polyester-gliss, "GE, Versa Fab

Rubber, "Bishop" No. W963, 3/4"

Vinyl,'3/4"



h. and ffre proofing tape, "Scotch" 7700

1. ,Glyptal lacquer, GE 1201

j. Oil filling compound

TERMINAL OBJECTIVE

Eupported entirely by this lesson topic':

*1.3 Upon completion of this unit the student'
will be able to:

1. Splice single and three conductor, 5 kv
power cable in the below listed types of

:cable. The type-of splice tq be made in
each cable and the time limit prescribed
are as indicated* each cable.

e. Ru6ber'insulation-rubber sheathed v

cable, single conductor - steaight
splice 2.0 hours.

b. Rubber,insulation-lead sheathed*
cable, single conductor - straight
splice 7.0,hours. ,

c. Rubber,insulatton-lead sheathed

frn

e. XLP shielded.cable, single conductor -

straight splice - 3.0 hours.

XLP unshielded cable, single conductor -
straight Splice - 4.0 hours.

g.' XLP sh4elded or unshielded cable, three
cdnductor - straight splice - 11.0 hours.

XLP shielded or unshielded cable, single
conductor - termination splice.- 2.0 hours.

1. XLP shielded or unshielded to varnished
cambricocable, single conductor - straight
transition splice - 11.0 hours. .

.

These splices will be constriitted in accordance
with Underground Systems Reference Book, 1957
Edition, Edison Electric Institutes, and -

Termination and Splices - Theory -.Practice, .

;ALK Products, 4799 W..150th St., Cliveland,
Ohio, and Job Sheet CE 4T" 1:3J series With-
out deviation. All splices will be required
to withstand an acceptance test7in accordance
rAwIth Insulated Power Cable Engineers Associ-
ation (IPCE) st,andards when tested with a DC
High Aotential Tester to satisfactorily com
plete this dbjectiVe.

,
cable; single conductor - branch -

- splice - 14.0.-hourv. EMABLING,OBJECTIVE

VarniShed cnbric insulation -leid
sheathed c.jbIe, single conductor
tennination. splice - 4.0 hours.

.ram.

Suppoited entirely.by. thislesson topic:

i1.3:6 Updn completion of this iopic the student
will be able to construct a straight,

d

-41
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transition splice in a-5 kv, single conductor,
AWG #4/0, cross-linked 'polyethlene insulated
power cable to a 5 kv, single conductor, AWG
#4/0, virnqshed-cambric insulated-lead
covered power cable utilizing the appropriate
tools and materials in accordance with
Underground Systems Reference Book, 3957
Edition, Edison Electric Institute and Job
Sheet CE 'C" 1.3.6.1J without deviation. ,

The splfce will be required to withstand an
acceptance test of 27.6 kv for 15 minutes in
accordance with Insulated Power Cable Engineers
Association (IPCE) standards when tested with
a DC gigh Potential 1-ster to satisfactorily
complete this-objpctive.

CP1TFRION TEST

The student construct a straight transition
splice in a 5 kv, sielle,conductor, AWG #4/0,
cross-linked polyethrEKE insulated power cable
tc a 5 kv, single Conductor, AM #4/0, varnished-cambric
insLletcd-lead covered power cable utilizing'thes
appropriati tools end materials in accordance with
Lfluerground SA,stems Reference Book, 1957 Edition,
Edison Electric Institute and Job Sheet CE "C"
.2.6.1.3 without deviation. The splice will be

required to withstland an acceptance test of
27.6 kv for 15'mintktes in accordance with
Insulated- Power Cable Engineers Association (IPCE)
standards When tested with a DCAHigh Potential
Tester to satisfactorily coMplete this objective.

1.3.6-3

HpMEWORK

Read and )study Underground Systems Reference Book,
1957 Ed ion, Edison tlectric Institute, pages
9-13 thrbugh 9-18

0 0 i



OUTLINE OF INSTRUCTION

I. Introduction to the Lesson

A. Establish Contact

B. Establish Readiness

C. Establish Effect

O. Overview

II. Presentation:

A. Construction of a 5 kv
Transition Splice

INSTRUCTOR ACTIVITY' STUDENT ACTIVITY

1. Cable preparation

a. Arrange the cables into
the desired final position

(1) Avoid severe bending -
use correct bending
radius

Introduce self and topic

Direct student thinking along desired

Show the student the value of the
sutjectmatter to him

State topic objective

Explain the method(s) td be used

Topic Criterion Exercise
a. How
b. When

Make ready the T/A listed for this

lesson

Handout text and Job Sheet for
this lesson

Explain these instructions are com-
plete for a typical cable installa-
tion. A print can be sketched by
student

1.3.6-4

Studentsybring cut
individual needs for
this lesson

A

Student draws a sketch
of splice and notes
dimensions



OUTLINE OF INSTRUCilDN INSTRUCTOR A&IVITY STUDENT ACTIVITY

(2) Allow slight overlap Use the display.board to expedite'
of ends. this lecture, many steps are

repetitious of previous XLP & VCL
'splices

h. Cut cables to butt squarely The cable on One side cf centerlirie
_ together at desired center-- must be straight enough to altow,
line cf splice for sl1dtn0 the sleeve back hile

making the joint

NOTE: Step (12) ;.the s,ttldent can 4.

. agcomp1iWth -ais ep now and
should 6.e so informed

2. Preparation of lead sleeve

a. Scrape both encl of the-
_ 'sleeve for 3 or 4 iAches
Nhith a rpsp or.shave hook

b. Ap ly sterine flux to
cleaned-portions

c. Beat down one end of the
sle4e.to a point slight-
ly largen thaqtcable
diameter

'Slide beat doWn end
over ione end' of tkle *cable

3. Rerrovibg the lea sheath

a. Measure art mark the sheath
at A distance "A" from lead
cable enc. For a 4/0 cable

4.

.00

a t.

Have student find.the dimension from
a previousVCL 5 kv pribt. The print,
number'is "Collyer" SV-1

Studeett Tocate dimension
and rarks on f,is print

3 (3 t;



OUTLINE OF I STRUCTIa

)

,s

1NSikUC OR ACTIVITY

NOTE: -This includes one
half the copnector length
plus the usual

L. Ring the sheath at the mark CAUTION: Ring should be approximately
wjth a sheath knife and one-half through sheath "Do not damage
tinners hammer the insulation"

c. Clear the lead sheath for
3" beyond the ring with a
shave hook and apply sterine
flux

e. Apply paper pasters op ends
of ;leaned area so as to
have 1 1/2 inches of ex-
posed cleaned cable sheith.
The first paster should be
V from the cabIe ring

Tin the deaned poPtion of
cable sheath withrOping
solder. Usual procedui-es
to be followed

f. Ran/aye paper pesters

g.
r

Slip the sheath up to the
score being careful not to
injure the insulation using
a chipping knife and tinners
hariner

.1.3.6-6

STUDENT ACTIV1



OUTLINE OF INSTRUCTION INSTRUCTOWACTIVITY

h. Tear the lead sheath off in
such a manner that a natural
bell is formed at the end
of the sheath

4. Remove jacket on cross-linked
polyethylene cable

a. Remove 5" of jacket by
ringing and splitting with
shoerakers knife

Pemove metallic shield fron
the cable leaving one inch of
shield from the jacket

.* kerrove the semi-conducting
material to 1.4" from the

metallic shielding

Pencil the jacket end 1/4"
oing a sharp knife

8. Half lap two or more layers
of "ozone" resi-sting rubber
tape over the end of the
jacket for six.inches.
"Scotch" 23 or equal

Clean and tin a 5" auxiliary
sleeve using correct
procedures

Iro

4

STUDENT ACTIVITY

.Have the students find this dimension Student locate dimension
print "Collyer" SP-1 and mark en pr

Explain te students that if the calle
has concentric shield wires these will
be prepared as per instructions in
General Electric Publication No. WC-391C

CPUTICN:, All semi-conducting materal
must te removed from the insulation to
prevent the sp1ice frcr breaking Cown

This step shoUld have been accorplished
when preparing the sheath of the cable

1.36-7 32



OUTLINE OF INS1kLiCT"vo 1NSIR CTOR ACTIVITY

10. Tightly fit ttie'auxiliary sleeve
over the "ozone" resistant tape

11. Apply copper mesh tape from the
metallic shield to the auxiliary
sleeve (shielced cables).

a. Half lap the copper mesh tape

cpot solder the mesh tape to CAUTION: Dc not overheat irsUlation
the auxiliary sleeve and as it will cause faildre Of the
metallic Welding using a splice
hot soldering copper and
50/50 wire solder

12. Prepare cable ends for connector

Mark ends one half the length
of the connector plus 1/2".

To prevent the varnish-
cambric factory insulation
from unwinding wrap with
ery varnish-cambric tape and
tie off

STUDENT ACTIVF

C. tut the insulation squarely
down sto the coductor wfth
shoemakers knife or taper
knife at the mark

3:

1.3.6-8



OUTLINE OVINSTRUCTION INSTRUCTOR ACiIVITY STU6ENT ACTIVIT

d. Pencil insulation for a
distance of 3/4" using
correct procedures

(1) Sharp taper knife
for V.C. cable

(2) PLM penciAtool for
the XLP cable

13. Installing connector

a. Polish exposed condutors
and connector thoroughly
using non-conducting
abrasive cloth. Wipe
with a lint free rag and
solvent

NOTE: A varnished-cambric insulated
cable may be penciled after the-
solder type copneetor is installed.
This can help to protect insulatlon
from heat of solder .

b. Install the split-tinned Wrap cotton tape around the ends'of both
connector, solder, and cables to protect from heat of solder
polish thoroughly re-,
moving all projections

14. Preparation of splice (joint)
for insulating

a. Using non-conducting abrasive
cloth roughen and clean the '

insulation on the nonllead
covered cable, then wipe
with lint free rag

-3
1.3.6-9

_



OVINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

b. &mil and/or remove the
dry varnish-cambric tape

. and one layer of factorp
insulation from the lead
covered cable

15. Insulating the splice (joint)

a. Build an oil stop on the
non-lead covered cable
(XLP) by putting (4) one-
half lapped layers of
varnished silk tape with
a coating of lacquer,
enamel or oil stop com-
pound between each layer.
The oil stop is to go
from the auxiliary sleeve
to the middle of the
conhect-,:-

b. Fill the space between.
Connector and lead covered
cable insulation with V
wide oil-immersed varnish-
cambric tape

c. Tape over the connector
and pencil with h" oil-
immersed Y.C. tape up to
the level of the factory
applied insulation f

State that this will eliminate any
foreign material that may have
accumulated on the-insulation

MOTE: Allow the compound to dry before
each layer of tape

C.

CAUTION: Avoid air voids,in your
taping, Explain becauie this is
the first uie of oil-immersed V.C.,
tape

A



OUTLINE OF INSTRUCTION
INSTRUCTOR ACTIVITY STUDENT ACTIVITY

d. Build up splice with 3/4"
oil-immersed varnish-cambri;
tape to two (2) times the
factory applied insulation

16. Install and wipe the lead sleeve

a. Center the lead sleeve over
°the tplice and beat down the
ends tightly on the cable
sheath

b. Applyipaper piasters on the
.sleeves..and sheath

17. Seal the cross-linked polyethylene
cable jacket to the auxiliary
sleeve

a. Apply two 'a lapped layers of
"ozone" resistant rubber
tape over the exposed end of
the auxiliary sleeve on to
the cable jacket to.form a

water tight seal

Apply two It lapped layers of
plastic tape - "Scotch" 33
over the rtibber,tape

c. Apply two layers of friction'
,/tape over the ptastic tape

NOTE: Apply tape with enough
tension to eliminate voids but
not enough tension,to crack the
varnish on the tape

These tapes are satisfactory.
"Scotch" #23 G4E. #8380,"Tomic"
#W-963 OR, Plysafe

1.3.6-11

4

Studeht records or
his print

331



DUTLI4E'OF INSTRUCTION

18. Filling the splice

a. Make a "V" shaped hole at each
end of the lead sleeve with a
cable sheath knife and tinners
hammer

I*NSTRUC OR ACTIVITY STUDENT ACTIVIT1

b. Heat the filling compound to
the designated pouring temper-
ature on a furnace

c. With the splice slightly tilted
pour the compound in the lower
"V" shaped knotch

d. Solder the holes closed with
50/56 solder using a solder-
ing copper

19. Test the splice

20. Securing joint and cable

a. Bond cable to other cables
--and ground"

Apply corosion or fire
protection tapes

c. Attach identification tag or
mark cable

CAUTION: .010 NOT DAMAGE THE
'INSULATION

Never exceed the manufacturers
maximum temperature

CAUTION: Observe all safety
precautions

Explain that these steps must be
accomplished in the field but
may be omitted in class on this
joint



OUTLINE F INSTRUCTION INSTRUCTOR,ACTIVITY.

III. Application:

A. Questions (Oral questions prepared by
the instructor)

B. Practical'Application Period

1. Make a straight transition splice
in accordance with Job Sheet
JS-1.3.6.1

IV fummary: .

A. Construction of a 5 kv Transition
Splice

1. Catle preparation

2 Preparation of lead sleeve

3. Removing the lead sheath

4 ,Remove jacket on cross-linked
polyethylene cable

336

STUDENT ACTIVITY-

Conduct oral qUiz

Inform students this segment
will be taught in the shop

%area

Hand out splicing tools and
materials

Stress safety factors

Supervise and assist as
necessary

Test the student's splice

Review of important subject
mattcr

Do not introduce new material

Hold all questions until com-
pletion of summary

1.3.6-13

Participate in quiz by
answering questions

Student will follow
instructions in Oeb
Sheet JS-1.3.6.1

Give undivided attention

33 1



OUTLINE C RUCTION k'
'INSTRUCTOR ACTIVITY STUDENT ACTIVITY

Remove Metallic s'hield from the
cable leaving bne inch of shield
from the jacket

Remove ttie,semi-conductinc
material to V fromthe metallic
shielding

7. Pencil the jacket end 1/4" using
a.sharp knife

Half lap two or more layers of
"ozone" resisting rubber tape
over the end of the jacket for
six inches. "Scotch" 23 or equal

9. Clean and tin a 5" auxiliary
sleeve using correct procedures

10. Tightly fit the auxiliary sleeve
over the "ozone" resistant tape

11 Apply copper mesh tape from the
metallic shield to the auxiliary
*eve (shielded cables)

12. Prepare cable ends foi- connector

13. Installing connector

14. Preparation of splice (joint)
for insulating

1.3.6-14

t-



OUTLINE OF NSTRUCTION-

15. Insulating the splice (joint)

16. Install,and wipe the leAesleeve

17. Seal the cross-linked poly-
ethylene cable jacket to the
auxiliary

18. Filling the spliCe

Test'the splices

20. Securing joint and cabie

V. Criterion Test:

A. Make a straight transition splice
in accordance with Job Sheet
JS-1.3.6.1

INSTRUCTOWACTIVITY

Hand:out splicing tools and
materials

Stress safety factors

Inform students they willibe
performing without supervision

Gradestudent on go-no go basis

Have student dismantle his
splice and salvage materials
after test

VI. Assignment:

A. Read and study Underground System Ask oral questions o
Reference Book, 1957 Ed., Edison assiOment
Efectric Institute, pages 9-13
through 9-18

3 1.3.6-15

eading

STUDENT AC1111;

Ask questions after cow-
pletton of,slImmary-

t

Student will demonstrate
knoWledge by performihg
splice

Position completed splice
on test frame

41P

Participate by answering
oral questions



;00 NAVAL iONSTRUCTICN TRAINING CENTER
GULFPORT, MISSISSIPPI 39501

COURSE TITLE AND NUMBER': CONStRUCTION ELECTRICIANS/
CABLE SPLICING- ''iq-:721-0023-

CLASSIFICATION: Unclassified

TOPIC NUMBER AND TITLE: 1.3.7 BRANCH SPLIg,
, 15 ky, VCL, AWG #4/0 2-

TIME ALLOCATION: Classroom 1 Hours
Praetital 24 Hours

INSTRUCTIONAL MATERIALS:

Text: eeE

a. Underground*Systems Reference Book,
1937 Edition, Edison Electric InsiitUte

References: None

Training Aids:

a. Display Board - 15 kv, VCL Splice "Cut-away"
r

b 15 kv, Single ConduCtors VCL Cable, Giounded,

Branch Splice - CE "Ca 1.3.71.J

4. Trainiilg Aids Equipment: .None

Tools and. Equipment:

a. Cable Splicers Tool BOx

b. Hacksaw

c:'11 Sh rpening stone

Pliers, eagle beak

*e. Lead sleeve slitter

,Melting pot (solder)

(2), Cast iron

g. Gas.furnace (butane)

h. Windshield

i. Cable slicer (hand)

J. Oil pot, funnels and oil pan

6. Materials:

. 3. 7-1

4

a. Caplet 15 kv, VCL,'AWG #4/0, 1/C, 9' per

student

Connector, split tinned, 4/0, Branch

C. Tapes

3 4 9
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(1) rnished-cambric, oil immersed,
rvinington le and 3/4" No-. 2511

(2) Varnished polyester web fibermat
1/4" and 3/4" No. 2551

(3) Cotton

(4) Muslin

Lead crotch piece (A-1), for branch
joint

e. Insulating oil No. 219

f. Lead sleeve. 31." X 18'

g. Abrasive cloth'(non-conducting)

h. Solder, 40/60 wiping

i. Solder, 50/50 seam

j. Sterine candles

k. Paper pasters

1. Wipingirags

TERMINAL OBJECTIVE

Supported entirely by this lesson topic:

(.1a
#1.3 Upon completion of this unit the student will be

able to:

1. Splice singleLd three conductor, 15 kv
power cable in the below.listed types of
cable. The type of splice to be made in
each cable and the time liwit prescribed
are as indicated by each cable.

a. Varnished-cwbric insulation-
lead sheathed cable, single
conductor - branch splice -
14.0 hours.

b. XLP shielded (URD) cable, single con-
ductor - straight splice 7.0 hours.

c. XLP shielded cable, three conductor
termination splice - 7.0 hours.

d. XLP shielded or unshielded to paper
insulated-lead covered (PILC) cable,
three conductor - straight transition
splice - 21.0 hrurs.

These splices will be constructed in accordance
with Underground Sxstems Reference Look, 1957
Edition4 Edison Electric Institute, and
Termination and Splices - Theory - Practice,
PLPIO-rroducts, 4799 W. nsth St., Cleveland,'

Ohio, and Job Sheet CE "C" 1.3J series without
deviation. 'All splices will be required to
withstand an lcceptance test in accordance with
Insulated Power Cable Engineers Association
(IPCE) standards when tested with a DC

31A



High Potergial Tester to satisfactorily complete
this objective.

ENABLING OBJECTIVE

Supported entirely by this lesson topic:

9.3.7 Upon compleltion of's-this to.pic the student
will be ibl.e to-Construct'a branch splice
in a 15 kv varnished:-cambric insulated-lead
sheathed (VCL), MG #4/0 power cable
utilizing the appropriate tools and materials
in accordance with Underground 5ystems
Reference Book, 1957 Edition, Edison Electric
Institute and Job Sheet CE "C" 1.3.7.1J
without deviation. The splice will be
tequired to withstand an acceptance test of
93.6 kv for 15 minutes in accordance with
Insulated Power Cable Engineers Association
(IPCE) standards when tested with d DC
High Potential-4ester to satisfactorily com-
plete this objective.

CRITERION TEST

The student winconstruct a branch splice in
a 15 kv varnished-cambric insulated-lead sheathed
(VCL), ANG.#4/Opower cable utilizing-the appro-
priate tools and materials in accordance with
Undergnound Systems Reference Book, 1957 Edition,
eison'ffectric instituteAndlob Sheet CE "C"
1.3.7.1J without deviation. The splice will be
requiTed to wipistand an acceptance test of

93.6 kv for 15 minutes in accordance with
Insulated Power Cable Engineers Association
(IPCE) standards when tested with a DC High
Potential Tester to satisfactorily complete
this objective.

HOMEWORK - None

1.3.7-3,.
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4

OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY'

I. Introduction to the Lesson

A. Establish Contact

B. Establish Readiness.

C. Establish Effect

II. Presentation:

A. Cable, 15 kv

1 Avoid contamination

a. Moisture

(1) Condensation

(2) Perspiration

b. Wipin6 Tags

t

't .

IntroduCe Aelf and topic
7

Direct'Atudent thinking along

r
desired line

-Show the student the value of the Students bring out
subject matter to him individual needs for,

this lesson
State topic objective

Explain the methode0 to be used

-Topic Criterion Exercise
a. How
b. When

Make ready the T/A listed for
this lesson

Hand out texts, and Job Sheets
for this lesson

Impart that special procedures
are required In the construction
of high voltage joints

1.3.7-4



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

c. Insulate without
: interruption

d. Flush with oil

Prevent voids in the insulation Oil.soaked cotton yarn or
paste of dry sawdust and
petrolatum may be used to
fill voids. Have this

b. Fill voids , available for students

a. Prevents ionization

c. Baste tape layers

3. Insulating tape

a. Joints above 7.5 kv tape is ,

furnished in carts packed
in oil

b. Open can when splice has
been made: This,helps to
prevent contamination

c. Branch joints

(1) Voids filled

(2) Voids not filled

Test voltage for 15 kv YCI

a. Factory - 117 kv

When a splice is made for
training, limit the number
of cans opened at one time.

. Student will share tape
from one can

3 4 q

1.3.7-5



OUTLINE OF INSTRUtTION INSTRUCTOR ACTIVITY STUDENT AdTIVITY

b. Acceptance, 80% of factory -

93.6 kv

C. Proof 60% for one minute -

70.2 kv

B. Spl'icing the Cable

1. Cutting cables to length

a. 'Train cables to desired
position; avoid severe
bending And allow slight
overlap of ends

h. Cut cables to butt-squarely
together at desired center-
line of splice

2. Preparation of lead sleeve

a. Scrape both ends of the
sleeve carefully for 3
or 4 inches and apply'
sterine flux to cleaned
portions

b. Sli'de the sleeve onto one

end of the cable

Refer student to text Student refers to text,
page 9-19, fig. 9-21

Refer to the splite-drawing Determine the size and
for sleeve size and length length of sleeve

The sleeve on this joint will
be split and a solder seam

1.3.7-6

414



OUTLINE 9! INSTRUCTICN INSTRUCTOR ACTIVITY STUDENT ACTIVITY

3. Removing the lead sheath

a. Mark the sheath at a distance
"A" from each cable end
0

b. Score the sheath to a depth
slightly less than 1/2" of
its thickness completely
around the cable at this mark

c. Scrape the sheath clean on
each cable for at least 3"
beyond this point

d. Score and apply sterine flux

e. Slit the sheath up to the
score-from each end, being
careful not to injure the
insulation

f. Tear the lead off in such a
manner that a natural bell is
formed at the end of the
sheath

4. Preparation of each end for
connector

a. Place a mark on the insulation
at a distance of 1/2 the
length of connector, plus
1/2" from each end

Following the dimensions in
the drawing and in conjunction
with the length of the sleeve,
mark score and clean the cable
sheath. This is distance A
on the print

Apply pasters,and tin the
prepared area

1.3.7=1

4

The student can locate
the dimension on the
print

03

353



OLTLINE OF INSTRUCWN INSTRUCTOR ACTIVITY

b. To prevent the insulation from
unwinding, tie it with a dry
cotton tape just beyohd the
mark

c. Cut the insulatiOn squarely Caution: Do Not nick
down to ts?e'conductor at the the conductor
mark

d. Protect the ends of the ex-
posed insulation from the
heat of soldering by wrapping
with a dry.cotton tape

5. Placing and solder the connector

a. Clean the exposed conductor
thoroughly and apply sterine
flux

b. Fit the conductor ends into
the connector with the ends
butting firmly fn center and
with the slot or hole in the
connector on top

Hold the assembly in this
position and, squeeze the

connector tightly onto the
conductors r

1.3.7 -8

STUDENT ACTIVITY

4



OUTLINE OF INSTRUCTION

4
d. Apply,heat and solder,

making sure that
connector dhd all
dents caused by
squeezing get filled
with solder

e. Remove excess solder .

and smooth off all
burrs

6. Preparation of splice
for Insulation

a: Remove the protective
covering from ends

bf insulation

Pencil the insulation
on each end fot a
distance eqUal to
four times the thick-
ness of the
insulation

0.

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

Solder the connector, all
dents from squeezing-the
connector must be filled

in

1.3.7-9



OUTLINE OF INSTRUCTION

c. Wipe the entire joint care-
fully with a clean dry cloth
to remove all dirt and loose
particles

7. Insulating the splice

a. Fill the space at each end
of connector with 3/16" wide
V.C. tape

b. Apply V wide, bias cut,.V.C.
tape over the conrector, and
at pencils, build vp to the
level of factory-applied
insulation.

c. Complete the insulating with
1/2, 3/4" or 1" wide bias
cut V.C. oil immersed tape
applied with 50% lap. Apply
the tapes to give a thickness
of 2 times that of the factory
applied insulation along the
middle portion of the splice
and tapering down to the
factory-applied insulation at
the sheath on each end

8. Instolling the sleeve

a. Center the lead sleeve over
the joint and beat the ends

1

*

INSTRUCTOR ACTIVITY STUDENT ACTIVITY,

Thoroughly flush the splice
with hot oil

Use 1/4" Fibermat III pol
ester web tape and baste w
oil if smaller V.C. tape n
available,

1.3.r-10



'OUIL1NE Cif inslRUCTION

of the sleeve down tightly onto
the cable sheath

Apply paper pasters to sleeve
and cable sheath; (on sleeve 1"
from shoulder and on sheath 1"
from end Of sleeve).

Make a wiped joint between the
sleeve and sheath at both ends

9. Fjlling the joint

a. Fill the sleeve with No. 219
flushing (insulating) oil which
is heated to the temperature as
shown on the label; this
temperature must be checked
with a temperometer

b. Level the joint and allow it to
stand until it has cooled, and
then make a second filling

c. Clean the holes and the area
of the lead around them, apply
sterine flux and seal the
holes carefully with-solder

10. Securing joint and cable

a. Bond cable to other cables
ane ground

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

NOTE: The holes can- be made in
the sleeve for filling at
this time.

NOTE: Tilt the joint slightly
and fill through the
lower hole.

NOTE: Explain that these steps
will be required in the
field. This will not be
accomplished in the class

1.3.7-11
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY

b. Apply corrosion or fire
protection (if required)

c. Attach identification tag
or mark cable

Application:

A. Questions - (Oral questions prepared
by the instrUctor)

B. Practical Application Period

IV. Summary:

A. Cable, 15 kv

Avoid contamination

Voids in insulation

Conduct oral quiz

Inform students this segment
will be taught in the sbop
area

Hand out Iplicing tools and
materials

Supervise and assist as
necessary

Stress safety factors

Test the student's splice

Review of important subject
matter

Do not introduce ne material

1.3.7- 2

STU ENT ACTIVITY kih)

Participate in quiz
by answering questions

Student will follow
instructions in Job
Sheet JS-1.3.7.1

a.

Give undivided attention



OUTLINE OF INSTRJCTION INSTRUCTOR ACTIVOY

3. Insulating tape

4. Higher test voltage,

Splicing the Cable

1. Cutting cables to length
k

2.- Preparation of lead sleeve

.3. ReTv.ing the lead sheath

4. Preparation of each end for
connector

Placing and soldering the
connector

6. Preparation of splice for
Insulation

7. Insulatihg the splice 1,

8. Installing t

b-Is

leeve

q
9. Filling the j int

10. Securing the joint and cable

Criterion Test:

STUDENT ACTIVITY

Have students to hold all
questions until completion
of summary

t

Ask questions after Om-
pletion of summary

,10

AL

ant out splicing tools and Student willsdemonstrate,

'materials knowledge by performing
a branch splice

1.3.i-13

361
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

A. Make a branch splice in accordance/ Stress safety factors
witft Job Sheet JS-1.:7.1

VI. Asignment: None

Inform students they w:11 be
performing without supervision

Grade student on go-no go Position completed,
basis splice.on test frame

Have student dismantle his
splice and salvage materials
after test

1.3.7-14'

,
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NAVAL CONSTRUCTION TRAINING CENTER
GULFPORT, MISSISSIPPI 39501

COURSE TITLE AND NUMBER: CONSTRUCTION ELECTRICIANS/ b. Aluminum Cah1e and Splices - CE
CABLE SPLICING A-72I-0023 1.3.8.11

CLASSIFICATION: Un,lassified c. Straight Splice,,15 kv, XLP, URD-Aluminum -

CE "C" 1.3.8.1)
TOPIC NUMBER AND TITLE: 1.3.8 STRAIGHT SPLICE,

15 kv, XLP, AD-ALUMINUM 4. Training Aids Equipment: None

TIME ALLOCATION: Classroom 1 Hour 5. Idols and Equipment:

a. Cable Splicers Tool Box

b. Compression tool, Burndy Y34 A

c. Hacksaw
a. Underground Systems Reference Book, 1957

Edition, Edison nectric Institute d. Sharpening stone

e. Cable stripper

Materials:

a. Cable, 15 kv, XLP (URD) AWG #1/0, 1/C,
5' per student

a. UD Technical Manual, Cyprus Wire and
Cable Company b. Connectors, Mfg. Burndy

-Training Aids: (1) Ys2g, 1/0 (conductor)

(2) l's25l, 1/0 (neutral)

Practical 15 Hours

INSTRUCTIONAL MATERIALS:

1. Text:

b. Terminations and Splices Theory -
Practice, PLMr Products, 4799 W 750th
St., Cievelud, Ohio

2. Reference:

a. Display Board - Underground Distribution
Cable and Completed Splice

1.3.8-1



c. Tape

(1) Vinyl, 3/41:, 5970 00816 6056 (Scotch 88)

(2) Semi-06nducting, Scotch 13, Bishop 17

(3) High voltage 3/4" X 30' 5970 00931
4491 (Scotch 23)

d. Abrasive cloth, Grit 320, 5350 00229 3086

e. Cleaning sol,vent, trichlorethylene

TERMINAL OBJECTIVE

Supported entirely by this lesson topic:

=1.3 Cpon completion of this unit the student
will be able to:

Splice single and three conluctor,
15 kv power cable in the below listed
types of cable. The type of splice to
be made in each cable and the time
limit prescribed are as indicated by
each cable.

a. Varnished cambric insulation-
lead sheathed cable, single
conductor branch splice
14.0 hours.

b. XLP shielded (URO) cable, single
conductor - straight splice -
7.0 hours.

1.3.8-2

c. XLP shielded cable, three conductor
. termination splice - 7.0 hours.

d. XLP shielded or unshielded to paper
insulated-lead covered (PILC) cable,
three conductor - straight transi-
tion splice 21.0 hours.

These splices will be co,nstructed in

accordance with Underground .Systems
Reference Book, ..M57 Edition, Edison
Electric Institute, and Terminations
and Splices - Theory - Practice, PCM
Products, 479114 I5Oth St., Cleveland,
Ohio, and Job Sheet CE "C" 1.3J series
without deviation. All splices will be
required to withstand an acceptance test
in accordance with Insulated Power Cable
Engineers Assoclation (IPCE) standards
when tested with a DC High Potential
Tester to satisfactorily complete this
objective.

ENABLING OBJECTIVE

Supported entirelyby this lesson topic:

g1.348 Upon completion of this toptc the student
will be able to construct a straight.splice
in a 15 kv cross-linked polyethlene
insulated, AWG #1/0, with concentric
neutral power cable utilizing the appro-
priate tools and materials in accordance
with Under2round Systems Reference Book;

Edition,-Edison Electric Institute,
Terminations and Splices - riPcfy - 71rattce
PLM f;oducts, 47q W 15Oth ct.,



risl.vefand, Ohio, and Job Sheet CE "C 1.3.8.1J
without deviation. The splice will Ibe required
to withstand an acceptance test of 52.8 kv for
15 minutes in accordance with Insul ted Power
Cable Engineers Association (IPCE) tandards
when tested with a DC High Potentia; Tester to
satisfactorily complete this objective.

CRITERION TEST

The student will construct a straight splice in a 15 kv
cross-linked polyethlene insulated, AWG #1/0, with
concentric neuIral power cable utilizing the appropriate
tools and materials in accordance with Underground
5ystems Reference Book, 1957 Edition, Edison Ilectric
rnstitule, Terminations and Splices - Theory - Practice,
PLM Products, 4799 W 150th St., Cleveland, Ohio, and ,

Job Sheet CE "C" 1.3.8.1J without deviation. The splice
will be required to withstand an acceptance test of 52.8
kv for 15 minutes in accordance with Insulated Power
Cable, Engineers Association (IPCE) standards when tested
Oth a DC High Potential Tester to satisfactorily
complete this objective.

HOMEWORK

a. Read and study Underground 5ystems Reference
, Book, 1957 Edition, Edison Electric Institute,

pages 4-39 through 4-46.

Read and study Terminations and S lices - Theo
Practice, PLM Pro uc s, 69

tieveland, Ohio, page 13.

1.3.8-3



OUT INE OF INSTRUCTION

I. Introduction to the Lesson

A. Establish Contact

B. Establish Readiness

C. Establish Effect

D. Overview

INSTRUCTOR ACTIVITY STUDENT ACTIV

II Presentation:

Cable,:15 kv, XLP, URD-Aluminum

1. Train cables into position and
overlap them about 6"

2. Bind down concentric-neutral
strands using several turns of
vinyl tape - at a point from end
of cable that is 7. distance equal
to 6" plus C plus 0 plus A plus
half the length of connector

Introduce self and topic

Direct student thinking along
desired line

Show the student the value of the Students bring out
subject matter to him individual needs for

this lesson

State topic objective

Explain the method(s) to be used

Topic Criterion Exercise
a. How
b. When

Make ready the T/A listed for this
lesson

Hand out texts, Information Sheet,
and Job Sheet for this lesson

Explain to students the bind
dawn procedure from diagram

1.3.8-4

Students follow the
instructions and note
cable size and dimen-
sion

Students participate
in obtaining these
measurements



MUNE OF INSTRUCIWN INSTRUCTOR ACTIVITY STUDENT ACTIVITY

to be used. For example:
6" +C+D+A+ of Conn .
(6" + 4; + 1La" + + 1" = 131/2")

3. Without cutting away any concentric-
neutral strands, unwrap them back to
the binding of the vinyl tape. Using

large pliers, twist strands to form
concentric-neutral. Combined with,
the taped binding, this will keep
concentric strands in place when
the cable is operational. Bend
twisted concentric strands out of
the way.temporarily

4. Cut overlapped cables at center of
lap, removing about 3" from each
cable. Cut carefully,so ends butt
squarely

5. Remove semi-conducting jacket from
each cable for a distance equal to
C Plus D plus A plus half the
connector length. Be careful not
to cut insulation

6. Taper jacket smoothly to approxi-
mately 5 times its thickness

Remove insulation and semi-conducting
strand shielding from end of

3-4

Make this presentation and
demonstration with all of
the materials and (Able
preparations prefabricted
for expediency

Show how these cables must
overlap before the cut.
This is sometimes forgotten
resulting in too short a
neutral for connecting

Banana peel jacket very
carefully (71

Note this dimention

Ask student for dimension
(A plus h the connector
length - 11/2")

1.3.8-5

Student can provide
this dimension

Student provides this
dimension



OUTLINE OF INSTRUCTION

conductor for distafte A plus
half the length of connector. Be

careful not to nick the conductor.

Taper insulation for distance D,
using a penciling tool or sharp
knife. If' a knife is used, the

taper must be buffed to even
smoothness with non-conductive
abrasive cloth

Join aluminum conductor with
suitable compression connector
(Burndy YS25A) filled wi.th contact
aid

10 Clean exposed cable insulation
with clean, lint-free cloth 'and
trichlorethlene, to remove all
traces of cable semi-conduciiii;
MiTiTTal. Avoid excesive use
of solvent

H. Fill in dents in connector with
srall pieces of semi-conducting
tape. Apply a wrap pr two of
semi-con tape to conductor at
both ends of connector to eliminate
sharp edges and fill us shoulders
between connector and conductor

12. Starting at center of the
connector, ...Tap high-voltage

eee

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

Before tapering with a knife,
exposed conductor should oe
protected with a few wraps of
vinyl tape

Note: If connector is not
filled, contact aid must be
applied to conductor before
installing connector. Clean

off excess contact aid with
solvent.

Wrap nalf-lapped layer of
semi-con tape smoothly over
conductor and connector
from bottom of.one insulation
taper to bottom of the other.
Cover any semi-conducting
strand shielding that extends
begOnd insulation tapers;
overla0 tapered cable insulation
with semi-con tape no mbre than
1/16"

1.3.8-6

.14

Student provides this
dimension



OUTLINE OF INSTRUCTION

f

INSTRUCTOR ACTIYITY STUDENT ACTIVITY

k

insulating tape, such as "Scotch

23",or equal,' in half-lapped layers

. evenly tack and fforth over connector

anb onto in.7-11ation of joined cables.

Tape shoulc. tretcheditdmanu-
facturer's t, Jatmendationst .Continue

Ivrapping evenly back'and fprth until

'thickness over connectoft equals 7.
ctiaish cach layer Slightly short of
the preceding one So wrapping will

taper.evenly at both ends. Tapers

ghould cover all of distance C

less 1/8"

13. )frap pne half-laOped layer of semi-

conducting tape Over the insulating

tape, extending it onto cable semi-

conducting jacke; for 1"

14. Clean exposed simi-conducting,

rjacket-between semi-conducting
tape layer and concentric7neutrals.

Use clean lint-free cloth

15:''Cover all of th;factory and hand-

applied sergi-con with one b41f-

lapped layir of high-voltage
iinsulatinglape

.

16. Wrap two halfi-lapped laYers of high

grade vinyl tape suchfas "Scotch 33"

. over all of the insulat,pg tape.

5.

Note:. Be sure the.hIgh-voltape

tape does not overlap cabti

semi-conducting jacket

Explain: f
a

1.3.8-7

k 3/8n
= 41/211

4.9

44,

Student provide
this dimension

a

A'a 3 7 t; .



OUTLINE OF INSTRUCTION '

A.

. INSTRUCTOR ACTIVITY

txtendit to,the concentric-neutral
: It each end of ttle splice. Wrap

stretchtng-tape so )'

cleorup well. ApOly last several
wraps iith rio tension.

17. Bring coneentric-neutras together
2",to 4" fromhcable. Overlap as.

necessary, then cut c'refully, so",
ends butt squarely. Join the two
with a suitable copper connector
(Burndy YS250

Application:

A. Questions,- (Oral questions:prepared
by the instructor)

13.

a

Practical Application Period

f. Make a straight,splice in
accorOance with Job.Sheet
J5-1.3:8.1

p.

\

Have students obseirve fhe
guide for proper dimnector
that is provided with the
jotnt diagram. Awp of
strand is #14

Conduct.oral quiz

4

Infdrm students this.

.
segment will be taught in
the shop area

Hand out splicing tools and
materials as required for
each splice '

ISuporrtse an*d..asist as

necessary

Stress safety
14
factors

As students comR4ete each
spl4ce, test 11:4

411.

,STUDENT ACTIVITY.

'4S

Students observe
guide and.provide
the size with instructor
assistance

Participate-in quiz by
ahsweringrqUestions 1

Student wibl follow
instructions in Job Sheet
listed for this splice

*

t

3.78



-ClaiNE OF INSTRUCTION

1Vg ,SVMMArry:

A. Cable. 15 kv, XLR,,OD-Aluminum

k

Criterion Test:

A. Make a straight splicefn Ncordance
with Job Sheet JS-1.3.41i.l

#

VI. Assignment:

a. Read and 'study U,dergoünd Systemt

Reference Book* 1957 EdItion, Edison
nectric Instftute, pages 4-3$ through
4;46

4

NSTRUOR ACTIVI

Review of important subject

matter
Oo not introduce new material

Have students to hold all
questions until completion
of summary,.

Hand oue'splicing tools and
materials as required for
phisIsplice

Stress safetY factors
t

InforM stddents they will be
performing without super-,

L!Gra'cle student,on go-no go'

basis as he completes this

$ splice

tg Have student dismantle his
splice andAalvage materials',

- after tett'

StUDENT ACTIVITY

Gcive undivided attention

Aik questions after corn-
Oetion of summary

Student will demonstrate
knowledge by performing°
a straight splice

e

' Position completed
Wice on test fralle



C

4

OUTLINE OF INSTRUCTION' INSTRUCTORACTIV

i

DENT ACIVIV

B. Read and stu-dirTerminationt and Splices
Theory - Practice, PLM Products,.4799 4
1506 St., Cleveland, Ohio, page 13..

4 a

4 act
.4

1.3 ATO

:

4

It

O.)
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NAVAL CONSTRUCTION TRAINING diTER
:GULFPORT, MISSISSIPPI 39501

r

COURSE TITLE%AND.NUMBER: CQNSTRUCTION ELECTRICIANS/

.-% CABLE SPLICING A-721-0023

_ 1
CLASSIFiCiluN:

o
Unclassified

TOPI:C ,NUMBER AND /1TLE: 1.3.9 TERMINATION (ALLTAPEI,
OUTDOOR W/RAINSHIELD, 15,kv XLP INSULATEDt

AWG f2/0, 34

TIME ALLOCATIbN:Classroom 1 Hour
-Practical 15 Hours

INSTRUCTIONAL MATERIALS

1 jext

4

a. Unitg ground Systems Refprence Book,'

Tdison Electric Institute

Reference: None

Training:Aids .:

,

a. Display Board.- Completed XLP 3/C

Termination

re.

4

b. 15 kv Termination (All-tape), Ouidoor
with Rainshield CE "C"1.3.9.1J

Training Aid% Equipmint:

ur

1.319-1

-

5. Toafs iindlEcipment:

.a. C4ple SOicers Toc.01 iox

Nacksas 4P

,c. Shirpeningstone
ei.

40*. 4COMOrkssiondt001, Burn4y Indent

,. ,!e...

6. Materials:

1

. p. Cate, 1 kv XLP, AWG i2/01.3/C,
. .-

1

4'ller dent
-

V

Terminal, Alydent YA26 Burndy),

studefit p,

.4

(1) 'High ypltage ozone resiltant tepe
qScotchp 23

Coilik-mesh "ScotOh"-44.

lypil tap; "Sotchm 44 GE MB°

(4) RubberZoutte T "Sbotchfil%
,FSM 9$5W0700045-3699 '

glo '

31'

(S) Track-resiitant tape (specta) i

applications) r

'(6) -65tioinape'

-v '''.7

-
I".-.r 3S3

;

,.



I.

d. 'Copper wire, AWG'#20

e. Rubber cement "Scotchkote"

f. Vire solder
a*

g. Rainshields, PLM Cat. No.RHS,, f/3/4"
insulation diameter

h. Trichloreihane

i. Wiping-rags

. TEliMINAL OBJECT.DiE

Supported entirely by. this lesson topic:

#1.3 Upon completion of this pnit the student
will be able to:

f' 1. Splice single and three conductor,
15.kv power cable ih the below listed
types'of cable. -The'type'of splice to
be made in each,cable and the time
limif prescribed are as indicated qy
each cable.

a.. Varnished cambric insulation-
=lead sheathed cable, sirigle
conductoe-,branch splice -

14.0 hours.

3S4

ALP Shielded (URO) cable, single
conductor - straight splice -

7.0 hours.

.

A t

4

c. XLP shielde \cable, three conductor -

termination Splice - 7.0 hours. ).

d. XLP shielded r uvhielded tospaper
insulated-1e 0 covered (PILC) cable,
three ccnduc r - straight transitio
splice - 21 tours.

--ThesespTices wil
with Underground
Edition, Edison
nations and Splic
Products, 4799 V
and Job Sheet CE
ation.

ENABLING OBJECTIVE

7 1.4

be constructed in accordance
stems Reference Book, 19574
ctrfe Instftute, Tend-

:theory -PractiaT-PLM
Oth St., Cleveland, Ohio;

1.3J series without devi-

Supported entirely by thts lesson topic:

Upon completion of this topic; the student
will be able to construct a termination
splice in 15 kv, cross-liaed polyethylene
(XLP), AWG #2/ 3 conductor power cable
utilizing the ppropriate tools and materials
in accordance ith Undergeound Systems
Reference Boo 1957 Edftfon, tdison Electric
Insinute And Job Sheet I.3.9.1J witlout
deyiation, e,sp)ice will be required to
withstand an acceptance test of 52.8 kv f3r
15 minute's i accordance with Insulated
Power Cable Engineers Association (IPCE)
Standards en tested with a'DC High
Potential ester to satisfactorily completetis obj

.#1.3.9

1.3.9-2 4



CUTRION TEST

a

The student will construct a termipation 6'

4 ,
Splice in T5 kv, cross-linked polyethylene
(XLP).,AWG 024:3 conductor power cable

utiliOng the appropriate tools and.materials

in accordance-With Underground Systems Reference

Book, 1957.Editton, Editon- Electric InstitUte and

,76575hget 1.34.1L1 without deviation; The splice

will bO re4u1.red,to withstand an'acceptance testimf

kv for 15 minutei inaaccordance: with Insulated

Power Cable Engineers Association (IPCE) Standards

When'tested with a...DC High Poteptial Testertto
4tisfactorilyNcomplete this ot"ntive.

HOMEWORK ?None

-

(3('

.

7

-

,
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.;...JOUTLINE OF INSTRUCiION

1.

e

9

INSTRUCTOR ACTIVITY' STUDENT ACTIVITY

Introduction to the Lesson

A. tstablish Contact

B. Establish Readtiness

C. Establish Effect

4

Presentation:

A. Cable

1. ,Cross-linkedpolyethlene
insulation (Amerlink-X)

2. Polyvinylchloridelijacket

3. AWG 02/0, 3 cOnductor

Splicing the Cable

1. Cut cable to lengt:h

3S

.
Introduce self and topic

Dirct student thinking along'
desired line

Relate the value of the
matter to the student

State topie objectives

Explain the method(s) to
be used

Topic Criterion Exercise
a. How
b. When

subject Students bring out
individual needs for
this lesson

Make ready the T/A listed
for this lesson

Hand out text and job sheet
for this lesson

Relate this lesson to the
5 kv "V tape, 1/C, termination.
Note that with solid dielectric
type cables the tape termination
is far more practical than a
poSpead

.5 .(1-4

3S5'.



'OUTLINE OC NSTROCTION INSTRUCTOR ACTIVITY

a. Traio.the cable to desired -

final position (without sharp
bends) and mark the jatket
where cable is to be cut,
making sure to leave enough
length so that outer conductors
can be fanned dut into thelr

proper positions.

Cut the cable squarely at the

mark

2. Remove cab101dacket

a. Remove the cable jacket and

underlying tape, if any,.for

the distante A.

b. Bind the conductors and ground

wires firmly together at the

end of the jacket with cotton

tape or other suitable material

to prevent injury to the jacket

while the lugs, stress cones,
and rain shields are being

applied

c. Loop ground wires back out of

the way an4 temporarily tie .

them, if necessary, but do not

cut ,

'State what the dimensioni

are to be plong.with cla:s
participation in making !

the measuremen of the

terminal lug

Again the instructdr brings

out only new and/or import-

ant points at several of

the steps are yepetttious
'of other joints completed

1.3.9-5

-z-

-STUDENT AdIVITY

Measure. the 144. to

determtne hew much

of the conductor
should be exposed

3

1/4



OuTLINE OF INSTRUCTIVN---1

d. Spread the conductors apart to
assimilate their final termin-
ated positions and make any
necessary adjustments to the
length of the Addle conductor

3. Prepare each'conductor for lug .

gy .

INSTRUCTOR ACTIVITY
4,

STUDENT ACTIVI

a. Str4p the coilductor for a
distance equal to the depth'
of hqp in lug; plus 1/2' foli' '
cable gizes 4/0 AUG and smaller,
and plus 1" for cables larger
than 4/0 AWG

Cover the end of ipsulation and
shield with a wrapping of dry
ca4ton tape for protectiph
agiinst the heat of soldering .

4. Attach lug to each conductor.

a. Apply sterine "flux t; conductor,
and solder it carefully, making
st4e that conduttor strands
within the lUg are filled with
solder

4
c. Remove the protective cover*

from end,of insulation

Inform students that this
step is not neeessary if
an indent type (compression)
connector is.used. The use

, of "Burnde and TM com-
pPession tools have been*
covered in the first phases
of the courie

the-lug - state that fips,
bumps 9r poiOs of solder w
lead to a concertrati:on-bf tkres
at thect point

1.3.9-6

L

3

6



CUTLINt QF.)NSTRUCTIQN
'4

5. Prepare for building stress offes

.. 4
a. jemove the shield ind underlying
, tape or tapes to within the

distance B of cable jacket

b. .0encil the insulation for a
',distance equili to 4 times the
*thicknesi of the insulation .

c. Clean and roughen'the penciled
'portion' and exposed insulation .

with a coarse file oronon- 5

4.4

INSTRUCTQR ACTIVITY STUDEiT ACTIVIT

.cOnducting abrasive cloth

Wash the roughetled surfacees
the exposed,strind, and the lug
with a cleaning agent (Trin*

' chlorethlene). ,ftke sure that
no conducting particles remain

on the insuTation

6. Build"stress cones

a Apply rubber cement to portion. Refer students to table

ofpsulation wheire stress cone on job Sheet for dimentions

is'to be built. Allow cement,

to dry until otackyl

Apply ozone resiitant insulating
tape with approximatety 50% 9

overl?.. Build t9 a thickness

1.3.9-7 ,

1

4



OUTLINE Or INSTRUCTION 4

.31

ges

AR.

at the midpoint of PI times that
of .Uctory applied insillietion.
and taper down to cablt insulation
on job sheet diagrw

c. Cover 1/2" of 'the CX posted factory
shield and the cone to its mid-
point with 5/8" wide copper-4
mesh tape applied with a 50%
overlap

k

d. , Bind the cOpper-mesh tape,' at
the midpoint 'of the cone, wjth
fine copper wire

e r .

Solder the copper-mesh tape to
the factory applcied shield,
being careful not.to burn' the_
insulation

Cover stress cones

a. Completely cover the stress
corie, plus 2" on each end,
with '..1.b...yers,of "Scotch" 33 A.

(or similar) tape,.consisting
of two tans each applied

irally with a 50% oVerlap

Install raiii shield *sif

t."
a. At a, point equal- to the length,_

of the rain shield.from upper

tar

INS-TRUCTOR ACTIVITY

47,2

f

4

\

STUDENT ACTIVITY



IWILINE OF INSTRUCTION . INSTRUCTOR ACTIVITY' 'OUDENT*ACTIVIT
_ -
II- ,

edge of stres cone build a

Pring or shoulder with friction

tape to support the rain shield

b. Sli'de thi rain shield Aver the

I lug and iiito position agailist

thtshotilder

9. Seal rain shield and conductor ends

ak,i'Apply rubber cement to the top,

11/2" of rain shield, 11/2";of

adjacent insulatidn, the cylin-
drical portion of the lug, the,
eposedkconductor and 11/2 of

tnplation at penciled end.
llow the merit to dry until
acky.. . .

._.

e

b.

,

Apply ozone gesiitant insulating
tape.over,the cemented surfaces.

-,ApplY tape with a 50% oyerlap

and of sufficient thicknets to,

form a watehight seal

c. CoMetely cover thegzhand;
appliedinsulatitn,tape forming'

shijeld, plus factory
the seAls at.the l &rain

apOlied insulation, with C
layefs 9f uScotch" 33 tape
consisting vf two tapes, each -I

applied spirally with a SOS

overlap.

1r

r



°

jeTLINE OF INSTRTION

NOTE: When rain shield.is
omitted on an'indoor installation,
seal end of cable only before
completingct, C.

a.

...y1 0. Build watertight sear for cable Ahd

a. Train'all the conduClovIs the
groUnd mires to. their ffnal
posftion and secure them!

Block-the cable careful4, with
"Scotchfil" to form a waterttght
seal at the end of cable Socket.
The blocking should be dohdi

4

before ind aftee the repositiOri=
ing of the ground wires

c. Pencif the end of the cable
jacket- "

14ash the penciled end and
adjacent 3" of cable jacket
with trichlorethane

e. Apply rubber cement to the
dressed portions of the,cable
jacket, the "Scotchfil" block-
ing and the exposed conductor
shield and allow to dry until.
tacky

4
4

4.

INSTRUCTORJACVVITY: SiUMT ACTIVITY

.e

4

Explain that a clearance
between lugs at fitlal
position shoUld be a
minimum of 1" per ky of
cable rating

,

1.3.9-10

395

4.

4



.0611.INL ut INSTRUCTION'
INSTRUCTOR ACTIVITY STUMM' ACTIVITY

11.

f. Wrap ozone-rfsiitant.itisulating
tape-over the cemented sections

o form a watertfght seal

Completely cover the-hand-

applied insulating ttpe,with

/(4 layers of fScotch";33, or
equal;,consiitiog of 2 tapes

each applied Spirally with a

ofie4alf.Tap . .0

conditions

a. Akydrous tape may be used in

Place of the vynpl tape and,

when used, it should be painted

-vdth 148 piint (oesE Glyptal)

b. 1n addition to step 10 above,

it is further recommended, for

livere corrosive atmospheres or

moist salt air condttions, the

coMplet Aermipations (with

a11,1 boitet to terminals)

be spr with a protective
coating.material such as

Krylon"

III, APplicationt.-

:3911-

A. luestions - (Oral questions prepared

by the instructor)L.

Inform the students that

"Scotch" 70 silicone rubber

electrical tape can te used

for these conditions. A

stock item FSN 9G 5970

00840 8454 ($4.10)

Conduct oral quiz

1.3.9-11

Particiliate in quiz by

answering questions

39



V

I.

OUTLINE 'OF INSTRUCTION

.B. Practicallpplication Period

1. Make a termination splice in,
accordance with Job Sheet
JS71.3.9.1

Iv. Su

A. Cabl e

1. Cross-linked polyethlene
insulation (Amerlink-X)

Folyvinylghloride jacket

3. AWG fi2/0, 3 conductor

Splicing the Cable

1. .Cut cable to length

2.',Remove cable jacket

-
"Ike a

INSTRUCTOR /CTIVITY STUDENT AdIVITY
I A:

Inform students thjs-segment
will be taught in the shop .

area,

'

.

Hand out splicing tOols aRd
.materials

_Supervise and.assist as
necessary

N
Stresi saqty fatorS

Test the student's splice

Review of important subject
matter

"

'Do not introduce new material

Have.students to, hold all,
questions until completion
.of sdmmary

, Student wilrfollow.
Instructions in Job
Sheet 4-1.3.9.1
e

Give undivided attentIon

N.

4 r
.1

399
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OUTLINE OF INSTRUCTION

3. .Prepare each conduCtor fcr fug.

4. ,AtiachlUg toteich conductor

5. ,Prepare,for building stress-cones

6. _Build stress.cones

7. Cover st'ress cones

43. Install rain shield

9. Seal rain shield and conductor ends

10. Build watertight seal for cable end

11. Special conditions

INSTRUCTOR ACTIVITY

V. Criterion Test:

A. Make A termination splice in accordance
with Job Sheet JS-1.3.9.1

VI: Assignment: None-

400

,

STUDENT ACTIVITY

Hand out splicing tools and
materials

Stress safety factors

Inform studentt they will
be performing without
supervition

Grade student on go-no go
basis

Have student dismantle his
splice and salvage materials
after 'est

Ask questions after com-
pletion of summary

Student will demonstrate
knowledge by performing
a termination splice

Position.completed splice
on test frame



NAVAL CONSTRUCTION, TRAINING CENTER
GULFPORT, MISSISSIPPI 351

COURSE TITLE AND NUMBER: *CONSTRUCTION ELECTRICIANS/
'CABLE SPLICING A-7214023

CLASSIFICATION: Unclasstfied

. TOPIC NUMBER AND TITLE: 1.3.10 TRIFURCATION/
TRANSITION l*WAY-3 WAY, 15 kv; THREE 1/C
CROSS-LINKED POEYETHLENE SHIELDED TO A
PAPER INSULATED-LEAD SHEATHED 3/C POWER CABLE

TIME ALLOCATION: Classroom 2 Hours
Practical 35 Hours

INSTRUCTIONAL MATERIALS:

I Test:
grys

a. Underground Systems Reference Book, 1957
Edition, Edison pectric Institute

2. Reference: None

Training Aids:

'a: Drawing (Large Reproduction) - 3M2047P-5
One Way-Three Way Jolint, Three Conductor
Paper to Three-Single Condu tor Polyethylene
Cables, 3M Company, E1ectro Products
Division.

b. Slides 35 mm (locally produced)
Sequence of 1 Way-3 Way Joint.

c.: Display board - Trifurcation/Transition
1 Way-3 Way Splice.

One Way-Three WaY Joint,.Three Conductor
PILC 0,Three Single Conductor XLP Power
Cable CE "CP 1.3.10.1J.

4. Training Aids Equipment:

a. Projector, 35 mm

5. Tools and Equipment:

a. Cable splicer's tool box

b Hacksaw/cable splicers sav-

c. Sharpening stone

d. Resin pressure gun

Materials:

,a. Cable

(1) 15 kv, 1/C, XLP

. (2) 15 kv, 3/C, PILC

b. Connector, split tinned

1.3.10-1

..

( 4 01



c. Tapes

(1)

(2)

(4)

(5)

(6)

.4

Varnished-cambric (dri) 3/4"

Fibermat, II or III, 1/2" & 1/4"

Shielding Tape, Scotch 24

Spacer Tape P-3, "Scotchcast"

Vinyl Tape, #68, 1-1/2"

Restricting Tape P-4

d. Glyotal lacquer, GE 1201

e. P-1 Injection Fitting

f. Nozzle

"Scotchcast" Resin #4, size C

h. "Scotchfil" Electrical Putty

9.

1. Irvington Oil Stop No. 621

Cable Preparation Materials

Abrasive cloth, grit-80

Abrasive cloth, grit-320

Lint free cloth

Solvent (Triehlolethlene)

TERMINAL OBJECTIVE

Supported entirely by this lesson topic:

#1.3 Upon completion of this unit, the student will

be able to:

1. Sp11ce single and three conductor, 15 kv
power cable in the below listed types 'of

cable. The type of splice to be made-in
each cable and the tine limit prescribed
are as indiCated by each cable.

a. Varnished caMbric insulation-lead shea
ed cable, single conductor - branch splice

1440 hours.

XLP shielded (URO) cable, single con-
ductor - straight splice - 7.0 hours.

c. XLP shielded cable,.three conductor -
termination splice - 7.0 hours.

XLP shielded or-unshielded to paper
insulated-lead covered (PILC) cable,
three conductor - straight transition
splice - 21.0 hours.

These splices will be constructEd in accord--

ance with Underqround S stems Referente Book.

1957 Edition, Edison E1ec1c Institute an
Job Sheet CE "Cu 1:1J series without deviation
AWsplices will be required to withstand an
acceptance test in accordance with Insulated

Power Cable Engineers Association (IFTE).,

1.3.10-2

.405



. t
standards when tested with a DC High Potential Insulated Power ingers. ociation

Tester to satisfactorily complete this objective. (IPCE) standards WIiLested wi'tt.a DC
High Potential Tester l'io,satislactorily,-

. complete this oOective.ENABLING OBJECTIVE .

Supported entirely by this lesson topic:'

p1.3.10 Upon completion of this topic, the student will be
able to construct a straight trifurcation/transition
splice with three 15 kv, single condbctor, crossL

*linked polyethlene power cables to a.15 kvothree
conductor, paper insulated-lead covered (PILC)
power cible utilizing the appropriate tools and
materials in accordance with Underground Systems
Reference Book, 1957 Edition, rdiso0 Electric
Institute and Job Sheet CE "C" 1.3.10.1Q without
deviation. The splice will be required to with-
stand an acceptance test of 52.8 kv for 15 minutes
in accordance with Insulated Power Cable Engineers
Association (IPCE) standards.when tgsted With a
DC High Potential Tester to satisfactorily com-
plete this objective.

CRITERION TEST:

The stuckInt wiil construct a straight trifurcation/
tran'sition splice with three 15 kv, single conductor, cross-
linked polyethlene Rower tables. to a 15 kv, three conductor,
paper insulated-lead covered (PILC) power table utilizing
the appropriate tools and materials in accordance with
Under round S'stems Reference Book 1957 Edition, Edison

ectric nstitu e An ee "C" 1.3.10.1J without
deviation. The splice will be required to withstand an
acceptance test of 52. 8 kv foiA 15 minutes in accordance w th

41)c)
41"

1.3.10-4

2

HOMEWORK

Read and study UndergroundrSystems
References Book, 1957 Edition, Edison
ElectriC Institute, page's 9-13 through

9722.

407
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OUTLINE OF INSTRUCTION

I. Introduction to the Lesson

Establish Contact

# B. Establish Readinessv

C. Establish Effect

D. Overview

II. Presentation:

A. Constructiorloof a 15 kv Trifurcation/
Transition, 3/C (PILC) to Three 1/C
XLP Cables

1. Cable preparation

a. Train cables to their final
position and cut to proper
length. Be sure cable ends

, butt squarely.

408

INSTRUCTOR ACTIVITY STUDENT(ACTIVIT

Introduce self and topfc

Dirict student thinking
along desired lines

Show the student the value
of the subject matter to him

State topic objectives

Explain the method(s)_to be
used

Topic Criterion Exercise
How?
When?

Make ready the T/A's listed
for this lesson ,

Hand out text and Job Sheet
for this lesson

Show 35 mm slides

1.3.10-4

r 4
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4

A

OUTCINE OFINSTRUeilON

'01,

b. Thughly/Flean cableends

(1) lung and tin (PILC) ends
-at "AT dimensions.

Tc Split'sheath of PILC ca ble with
chipping,k6ife 0 to the circum-

, .ferentialicut. Take care not to
cut cable insulition with chipping
knife.

" d. TeNr split iteictions of sheath loose
by pulling o one end directly
aiay froecable. Remove copper(
b der'tegOrfor all but 3/4" from
end of lad sheath. Be careful
notto cut into cable shielding.

f

e. Remove cable metallic Welds as
per print dimension and solder
together with binder tape as per
instructions. .

f. Remove cable insulation 1/2 the
connector length plus 1/2".
When using solder type connector,
clean conductor strands and
apply sterine flux.

g. Remove.theiKket and separater
tape from the XLP cables. Do
not cut through the shielding

INSTRUCTOR ACTIVITY 4 STUDENT ACTIVITY

ta

Slide #3 shows cable
sheath removed.

This refers to the PILC
conducfors; the student
can make note on his
joint diagram

1.3.10-5

Student measures the
1Crlegth-of connector and
verifies this dimension
on his print.

4

G.)

4 19



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY

, -

STUDENT ACTIVITY

tape or wires. Dimension "A"
plus 1/2 the connector length.

h. Remove metallic shielding tape
or wires for all but 1" taking

care not to cut into the insul-

ation. Remove semi-conducting.
insulation shielding.to 1/4"
from the end of the shieldirig

' tape or wires.

i. Remove cable insulation from
the three XLP conductors 1/2
the connector length plus 1/2".
This.should be done.with a
"PLM" stripper.

Preparation for connectors.

a. Install splitAinned connectors,
tighten with eagle-beak pliers
and solder sweat.' Polish
cannector thoroughly removing
411 projections.

b: Pencil'the insulitioni of both
cibles 3/4". iise sharp knives
and abrasive cloth.to insure a:
smooth taper.

Again, have the students Ensure student comprehend-

recall that if a cable has sion

concentric shield wires
these will be prepared, as .v

per instructions in 3M

print "Wire Shield Pro-
cedure

4

Note No. Cl & 2 on
drawing. Protect
insulation with cotton
tapephile tweatjng

Re Mother. to wrap the end

of the paper.Ansulation
with dry V.C. *le to
preventselfinsulation
from unwrappihv

10.310-6

412
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S.

VTLINE.OF INSTRUCTION,

?:

3. Preparatidn 'for lead sleeves.

a. Insulating the splice (Joint)'.

(1) Build an oil stop on the'three
1LP conductors by putting (8)
one-half'lapped layers of,
varnished silk tape with a
coating pf lacquer. enamel
or oil stop comppund between
eath layer. The oil'siop is
to go from the auxiliary
sleeve to the middle of the
connector.

A.

4.

(2) Fill the space beiween
connector and lead covered
tale insulation with 1/4"
wide varnished cambric tape
or fibermat III.

Tape over the conriector and
pencil with 1/2" V.C. tape
up to the level of the factory
applied ins'ulation.

,(I) Build.up splice, with 3/4"
, V.C. tape.

) Apply one-half lapped layer
of copper mesh tape over the
3/4" V.C. tape.

A

INSTRUCTOR ,ACTIVITY

4.-

Dry V.C. or polyester glass
tape may be used. Allow
the compound to dry before
each layer of tape.

1.3.10-7

41

STUDENT ACTIVIrt



411,

OUTLINE OF INSTRUCTION
INSTRUCTOR ACTIVITY

41_4

b. Boil out paper.side up to connector

only, not beyond. 'Thoroughly clean

the XLP side. Keep each leg as

straight as possible prior teand
during the application of the tape.

c. Attach banding wires.

4.. M4te a "Scotchfil" seal 3 inches

fr&i the end of the cable jackets.

S. Clean the lead sheath again. Apply

two half lapped layers of rubber

tape for 3 inches along the sheath

starting 1 inch from the end.

6. Apply res vercast sheep.

7. Mix and inject resin through the

P-1 injection fitting.

8. After the splice has cooledand
set, prepare the cable for testing.

Applicatton:

A. Questions - (Oral queStions prepared

the instructor)--
- - -

B. Practical Application Period

Project slides #4 & 5.

Note detailspn 3M print.

Conduct oral quiz

Inform students this seg-
ment will be taught in the

,shop area,

1.3.10-8

STbDENT ACTIVITY

Participate.in quiz by

answering questions.

Student .0110f011ow
instructiorft.in Job
Sheet CE "C" 1.3.10.1.

.415



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVI

'Make a straight trifurcation/
transition splice with three
15 kv, single conductor, cross-
linked polyethlene power cables
tO a 15 kv, three conductor,
paper insulated-lead covered
(PILC) power cable in accordance
with Job Sheet CE "C" 1.3.10.1J.

IV. Summary:

A. 'Construction of a 15 kv Trifurcation/
Transitiop, 3/C (PILC) to Three 1/C
XLP Cables.

1 Cable preparation

2. Preparation for connectors'

3. Preparation for lead sleeves

4. Make'a'"Scotchfil" seal 3 inches
from the end'of the cable jackets.

5. Clean the lea,4 sheath again.

Apply resin overcast sheath.

Hand out splicing tools
and materials.

Supervise and.assist as
necessary.

Stress safety factors.

Test the student's splice.

Review of important
subject matter.

Review of important
subject matter.

Do not introduce new
material.

Have students to hold all
questions until completion
of summary.

1.3.10-9

4 1



oUTLINE OF INSTRUCTION

.7. Mi and inject resin

Ndi

8 After the splice has cooled and

set prepare for testing,:

V. Test:

A. Ma44 a straight trifurcation/transi-
tion splice with three 15 kv, sing10

conductor, cross-linked polyethlene

power cables to a 15 kv, three con-

ductor, paper insulated-lead
covered (PILC) power cable in

accordance with Job Sheet CE "C"

1.3.10.1J.

VI. Assignme

A. Read d study Underground Systems

Referen e Book, 1957 E0ition,

Edison Electric Institute, pages
9-13 thrpu§h 9-22.

INSTRUCTdR ACTIVITY

T

hand Out splici`hg too)s apd

materials,

Stress saiety -faotors.

fInforM students they will e
performing without.instruc or

assistance

Grade:student on Go/No Go basis

as he completes the splice

Have student dismantle-his r
splfge and salvage materiols:

after test.

Ask oral questions on reading

assignment_4'

1.3.10-10

SIBOENT ACTIVITY

Ask questions after
completim of sumffary.

Studert will dero.nstrtc
knowledge by making a

straight trifurcation/
transition splice.

4

Pbsition'completed
splice on test frame.

Participate by answering,

oril questions. ,

-

4



NAVAL CONSTRUCTION TRAINING CENTER
GULFPORT, MISSISSIPPI 39501

COURSE TITLE AND NUMBERi, CONSTRUCTION ELECTRICIANS/
CABLE SPLICING A-721-/0023

CLA5SIFICAfION: UncTassifi0

TOPIC NUMBER AND TITLE: 1.3.11 PULLING-EYE
1TTACHMENT ON A 5 kv RUBBER-LEAD, 1/C
POWER CABLE

TI1vE ALtOCATION: Classroom 1 Hour
Practical 4 Hours

PETFUCTIONAL MATERIAn:

Text:

a. Under round S stems Reference Book,
Edition, d son E ectric Institute

2 Weference:

ti

a. 'The Rome Cable Manual of Technical

Information, 2nd Edition 1567, ROM
Cabie Corporation, Rome', N.Y. (Now,

Cyprus Wire and Cable Company)

.Training Aids:

a. Display Board - Depicti various steps of
--Rt4ling-eye Construction

Pulli,ig-eye Attachment - CE "C" 1.3.11.1J

414'

-

4. Training Aids Equipment: None

5. Tools and Equipment:

a. Cable Sp1içCTocl Box

'b. Hacksaw

E. Materials:

a. Cable, 5 kv, Pubber-Lead, AWG #4/0, 1/C

b. Pulling eye bolt

c. Paper pasters

d. Tinned copper wire, AWG #14

e. Solder 40/6C (wiping)

TERMINALOBJECTIVE

Sopported entirely by this lesson topic:

#1.3 Upon completion of thiS unit the student

will be able to.:

1. Splice special joints in sing,le con-
ductor, 5 kv and 15 kv power %cable in

thb below listed types of cable. The .

type of special joint to be made in

each cable.and the time limit pre-
scribed are as indicated by each cable.

1.3-11-1- 4



a. 5 kv, rubber insulation-lead
cable, singtb conductor - pul

joint - 2.0 hours.

b. 15 kv, varnished cambric cabl

conductor - live end cap - 6.

shathed 11.3.11

ling eye

e, single
0 hours.

These splices and special joints will be

constructed in accordance with Underground

Systems Reference Book, 1957 Edition, Edison

Ilectric Institute, Teminations and Splices -

Theory - Practice, POI Products, 4799 W. 150ill

St., CTeveland, Ohio, and Job Sheet CE'"C" 1.3J

series without deviation. All splices and

specifl joints, with the exception of the

pulling eye, will be required to withstand an

acceptance test in accordance with Insulated

Poiter Cable Engineers Association (IPCE)

stindards when tested with a DC High Potential

Tester to satiffactorily complete this

objective.

The pulling eye joint will be required to

withstand a pulling force of 6000 pounds

on a single conductor cable or 5000 pounds

on a three conductor cable in accordance

with Amefican Instttute Electrical Engineers

Insulated Conductor Committee standards to .

satisfactorily complete this objective.

ENABLING OBJECTIVE

Supported entirely by this lesson topic:

4`)

t

1.3.11-2

Upon completion of this topic the

student will be able to conWuct
a pvlling eye attachment on a F. kv

rubber insulated-lead sheathed,

single conductor power cable

utilizing the appropriate tools

and materials in accordance with

Underground Systems Reference Book,

19P tdition, Edison Electric

Institute and Job Sheet CE "C"

1.3.11.1J without deviation. The

pulling eye joint.will be required

to withstand a pulling force of

6000 pounds in accordance with

American Institute Electrical

Engineers Insulated Conductor

Ccminittee standtrds to satisfactorily

complete this objective.

CRITERION UST

The student will construct a pulling eye attach-

ment on a 5 kv rubber insulated-lead sheathed,

single conductor power cable utilizing the appro-

priate tools and materials in accordance with.

Underground Systems Reference Book, 1957 Edition,

Edison,Electric Institute and Job Sheet CE "C"

1.3.11.IJ without deviation. The pulling eye

joint will be required to withstand a pulling

force of 6000 pounds in accordance with American

Institute Electrical Engineers Insulated Conductor

Committee standards to satisfactorily complete this

objective.



HOMEWORK

Read.and study Underground Systems Reference Book,
1957 Edition, Edison tlectric 'Institute, pagesl,'
8-4, 8-5 and 8-15, 8-16.

-411

4'n
1.3.11-3



OUTLINE OF INSTRUCTION

I. Introduction to the Lesson

A. Establish Contact

B. Establish Readiness

C. Establish Effect

D. Overview

II. Presentatioh:

A. Pulling Tensions

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

1. American Institute of
Electrical Engineers -

recommendations

a.)laximum pulling tension on
eable

Introduce self and topic

Direct student thinking:along
desired line

Show the student the value of the

subject matter to him

State topic objective

Ixplain the meihod(s) to be
used

Topic Criterion Exercise
a. 40w
b. When

Make ready the TiAlisted for

this lesson

Nand out text, and Job Sheets

for this lesson

1.3.114

-40

Studekes 'bring out
individual needs for
this lesson



ne

,

OUTLINE OF INSTRUCTION, INSTRUCTOR ACTIVITY STUDiNT ACTIVITY

(1) Theftaximum strain on a

condUctor wjilth a pulling
eye should not exceed
0.008 tifes cir-mil area

Tm
Tm

= '.008 X n X CM

= max. tension in lbs.
= number of conductors
= cir-mil area of each
conductor

(2) Use of:table grip over
lead sheath, maximum
strain should not exceed
1500 lbs./sq. inch (cross-
sectional area

Tm = 4712t (C - t)

t = sheath thickness,
inches

D = overall diameter of
cable, in inches

(3) With the type of pulling
kye attachment to be
Constructed where the
sheath and the conduCtor
will be secutety joined,
the two tensions may be
added together for this

', Small cable

Place the values for this
cable on the C/B

Tm = 1692.672
n = 19

CM = 11136

Place the values required
for use of cable arip only

Tm x 346.219
t t, .078

D = 1.02

Total these on,the C/B for
max. tension'of this cable
and sheath

Cable conductor - 1692.672
Cable sheath - +346.219
Max. tension - 261g.891

1.3.11-5

Student uses these
ftgures'and,finds
maximum tension

, Student uses these
figureS ard finds
maximum tension

A

1



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

B. Construction of Pulling Eye

1. Cut end of cable square

2. Mark lead sheath at 312 inches from

cable end (reference Mark)

3. Cut back to thek,mark with four "V"

shaped cuts. Larger cables may

require more.

4. Bend lead sheath back over cable
. and remove all insulation

5. Bend the two outer layers of
strands back over sheath and
cut the remaining inner strands

1 1/8 inches from reference mark

Place head of bolt as shown in

drawing

7. Then bend the outer strands over
head of bolt to fit evenly on

shank of bolt

8. Bind strands with six turns of

#14 AA copper wire and sweat
thoroughly

41' "

To eXpedite'the presentatinn
fabricate the various steps

. in advance. These can 0
placed on a display board
and the instructor can
point out'the construction
step by step

The student can follvw
the lesson on the
diagram in job sheet

NOTE: If strands of outside
layer do not fit evenly around
shank of bolt remove three evenly
spaced strands from the outer
layer before making, the solder

"sweat".

NOTE: Protect threads from

solder by covering with papet
pasters 1/2" beyond reference'
point after beating of sheath

14.11-6



OUTLINE OF'INSTRUCTION 'INSTRUCTOR ACTIVITY

9. Beat ends of sheath forward over
solder "sweat"

10. From a point Yi beyond reference
',ark flake a waterproof wipe over

hsweat"

III. Application:

A. Practical Application Period.

1. Make a pulling eye joint in
eccordance with Job Sheet'
CE "C" JS-1.3.11.1

ok,

IV. Summary:

A. Pulling Tensions

43"

STUDENT ATIVITY

CAUTION Outside diameter of wipe
must noll exceed outside diameter
ofcablé. Exercise care'in
making the wipe waterproof to,
insure against the entrance of
moisture into the cable when
pulling through the ducts.

Inform students this segment will
be taught in the shop area

Hand out splicing tools and
materials as required for this

joint

Supervise arid assist as necessary

Stress safety factors

Test the pulling eye joint as
students complete it

Review of important subject
, matter

Do not introduce neu material

Have students to hold all questions
until,completion of summary.

1.3.11-7

Studtrt will follcw
instructions in Jot
Sheet listed for ths
lesso

Cive undivided attention

4' I
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OUTLINE OF INSTRUCTION

B. Construction of Pulling Eye

I. Cut end of cable square

2. Make reference mark

3. 'Make the "V" cuts_ .

4. Bend cable back and remove
insulation

5. Bend and cut strands for
. placement of bolt

E. Bend the outer strands
over bolt and wire,them
down with the binding wire

"Sweat" solder the binding
and Wire strands ,

8. Beat the ends of sheath over
and "sweat"

9. Make a waterproof wipe over
the sweated end

V. Criterion Test:

A. )4ake a pulling eye joint in
accordance with Job Sheet
CE "C" JS-1.3.11.1

INSTRUCTOR ACTIVITY

"4

Hand out splising tools adii

materials as required for this
joint

1.3.11-8

a

STUDENT 'ACTIVITY

Ask ouestipls after com-
pletion ofisummary

SNdent will demonstr#te
knowledge by performing
a pulling eye joint



'OUTLINE OF INSTRUCTION I! INSTRUCTOR ACTIVITY STUDENT ACTIVITY

\

I. Cssigrment:

A. Read and study kages 8-4, 8-5 ahd
8-1E, 8-16.in Underground Vstems.
Reference Book, 1957 Edition,
Edison E1eCtric Institute

Stress safety factors

Inform students they will be
performing without supervision ,

Grade student on go-np go basis Position compleed
as he completes this joint joint on test frame

Have student dismantle' his joint
and salvage materials after test

Ask oral questions on reading Participate by answerinc

assignment.,- oral questicrs

1.3.11-9



NAVAL CONSTRUCTION TRAINING CENTTR
, GULFPORT, MISSISSIPPI 39501

COURSE TITLE,AND NUMBER: CONSTRUCTION ELECTRICIANS/ 5. Tools and Equipment:
CABLE SPLICING 'A-721-0023

a. Cable Splicers Tool Box

b Hacksaw/cable splicers saw

TOPIC NUMBER AND TITLE: 1.3.12 LIVE END CAP
ON A 15 kv, 1/C, VARNISHED-CAMBRIC c. Sharpening stone
INSULATED-LEAD COVERED POWER CABLE

d. Soldering coppers

TIME ALLOCATION: Classroom 1 Hour
Practical 10 Hours 6. Materials:

CLASSIFICATION: Unclassified

INSTRUCTIONAL MATERIALS:

1. Text:

a. Underground Systems Reference Book,
107 Edition, Edison Electric Institute

2. Reference: None

a. Cable, 15 kv, V.C.L., AWG 04/0, 1/C,
7' per student

Molded Test Cap, Size No: 1

C. Lead sleeving, 21/4" X 18"

d. Varnished-cambric cloth tape

Trajslng Aids: lh e. Tinned-copper mesh tape

Display Board - Phases of Construction
. of a "Live End Cap"

Live End Cap for 15 kv Varnished-Cambric
Insulated-Lead Covered Power Cable -
CE "C" 1.3.12.1J

Tra ning Aids Equipment: None

1.3.12-1

.2 .

f. Taping compound

g Paper pasters



TERMINAL OBJECTIVE

SUPPORTED ENTIRELY BY THIS LESSON TOPIC:

00 Upon completion of this onit.the student
will be able to:

1 Splice special joints in single conductor,
5 kv and.15 kv power cable in the below
listed types of cable. The type of
special joint to be made in each cable and
the time lirit prescribed are as indicated
by each cable.

a.. 5 kv, rubber insulation-lead sheathed
cable*, single conductor - pulling eye
joint - 2.0 hours.

b. 15 kv, varnished Cambric cable, single
conductor - live end cap - 6.0 hours.

These tplioes and special joints will be constructed
inaccordance with Underground Systems Reference
Book, 1957 Edition, teson Electric Institute,
'erminations and Splices - Theory - Practice,
PO Products, 47-99 W. 150th St.; Cleveland,
Ohio, and Job S .et CE "C" 1.3J series without
deviation. All splices and special joints,
with the exception of the pulling eye, will
be required to withstand an acceptance test

* inaccordance with-Insolated Power Cable
Engineers Association (IPCE) standards when
,tested with a DC High Pdtential Tester to
satisfactorily corplete this objective.

The pulling eye joint will be required to
withstand a pulling force of 6000 pounds or
a single conductor cable or 5000 pounds or
a *three conductor cable in accorcance with
American Institute Electrical Engineers
Insulated Conductor Committee standards tc
satisfactorily complete this objective.

ENABLING OBJECTIVE

Supported entirely by this lesson topic:

#1.3.12 Upon completion of tiis topic the
stOdent will .be able tc construct a
live end cap on a 15 kv, single con-
ductor varnished-cambric insulated-
lead covered power cable utilizinc:

* appropriate tools and' materials in
accordance with Underground Systems
Reference rook, 1957 Edition, Edison
Electric Institute and Zob Sheet
CE "C" 1.3.12.1J without deviation.
The live end cap will te required tc
withstand an acceptance test cf S.6
kv for 15 minutes in acedreance with ,

Insulated Power Cable Engineers
Association (IPCE) standards when
tested with a DC High PotentiLl TEster
to satiSfactoril.i conplete this
objectiVt.

.3.12-2 ,

41S



CRITERION TEST

The student will construct a live end cap on a
15 kv, single conductor varnished-cambric insulated-
Icad covered power-cable utilizing appropriate tools
and materials in accordance-With Underground Systems
Reference Book, 1957 Edition, Edison Electric
Institute and Jpb Sheet CE "C" 1.3.12.1J without
deviation. The live end cap will be required to
withstand an acceptance test of 93.6 kv for 15
minutes in accordance with Insulated Power Cable
'Engineers Association (IPCE) standards when tested
with a DC High Potential Testpr to satisfactorily
complete this objective.

kOMEMRK. None

41.4

1.3.12-3



DURK OF INSTRUCTION

I. Introductior, to the Leison

A. Establish Contact

E. Establish Readiness

C. Establish Effect

INSTRUCTOR AcTIVITY

Introduce self and topic

Direct studentIsthinking along
desired line

STUDENT ACTIVITY

Show tht student the value of the 'Students trira out
subject matter to him individual needs fcr

this lesson

O. Overview State topic objective

Explain the method(s) tc be
used

Topic Criterion Exercise
How

b When

U. Iresentation: Make ready the T/A listed for
this lesson

A. Application of a IS kv'tive End
Cap

Calle preparation

a. Cut cable end square eing
one of the following

(1) Cablemans saw

(2) Hacksaw

tt

Hand out texts and 30b Sheet
for this lesson

1.3.12-4

nanIP

4



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

4

\

b. Measure and mark the sheath
at 6" for this 15 kv, VCI
cable

c. Ring the cable sheath with
ringing tool or chipping
knife

d. Using a shave hook, clean
lead sheath 3 to 4 inches
back from the cable ring

e. Apply sterine to cleaned

portior

f. Apply pasters

(1) One paster to cover
ring and inch of

the cleaned portior
of sheath

(2) One paste,' at other
end of the cleaned
area

g. Tin the cleaned portion of
the sheath

Remove paper pasters

Have the students note this
dimension on the Live End Cap
Print

This step to be shown the students
if it is not repetitious

1.3.12-5

Students verify the
61/4" dimension



OUTLINE OF INSTRUCTION

1. Remove lead sheath using

(1) Chipping knife

(2) Tinners hamrer

Remove shielding or semi-
conductinc tapes back to
1.," of sheath

k. Remove one layer of varnished-
cambric insulation after the
semi-conducting tape is
removed

Cap preparation

a. Check drawing for correct
size of end cap to be used
for this cable

Remove or build up conductor
insulation with 3/4 inch
dry or oil-varnished-cambric
tape when required to snugly
fit molded test cap

(1) Apply taping compound

on end of conductor
and between layers

INSTRUCTOR CTIVITY STUDENT ACTIVITY

When slittin and removing
the.sheath use a twisting
motion that will leave a
natural bell at end of the
sheath

Point out to the student that
there are only two sizes. With
varnished-cambric or paper
insulated cables, size No. (1)
is used for conductors up to
and including 500 MCM

NOTE: Sliaftly turning test cap
in the diriction of tape lay
may prevent the tape frori un-

raveling

1.3.12-6

Student makes note
on his/her diaiNn

44_5



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

(2) °Coat the inside of the
test cp with oil and
slide overthe end of
conductor

3. Final preparation of live end cap

a. Start taping with oil immersed
V.C..tape 4" from the end of
sheath or tape shielding.
Taper this up over the test
cap. For 15 kv.cover the
mold to a dimension of 3/16"

h. Apply shielding stress cone Show a completed end cap
with a copptr mesh stress

(1) Start from 1/2" on cleaned cone
portion of lead sheath

(2) Build up shielding at
natural bell of sheath
to form a smooth taper

(3) One layer half-lapped
to distance required on
drawing or high point of
insulatioi, taper

(4) Spot solder copper mesh % Do not use excess solder,
point out the areas to be
soldered

1.3.12-7

44.0



ONLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY
%

c. Apply lead end sleeve as
required by drawing for this
conductor size

(1) Clean sleeve 3 to 4
inches and apply sterine
to the cleaneld area

(2) Slide sleeve over end
cap and cable

(3) Beat down end of sleeve
evenly to fit snug to
the cable steath

(4) Apply paper pasters

(a) ,t 'ridge of sleeve
where beat down
began

(b, At correct distance
away from sleeve on
cable sheath

(5) Wipe lead sleeve with
wiping solder

(6) Remove pasters

Fill the sleeve with taping

compOund

With students and the print,
determine the dimension

CAUTION: Do not damage
insulation,

Explain that this is a
good time to provide hole
for filling with taping
compeqnd

Observe all safety precay-
dons when handling molten
solder

1.3.12-1k

7

Students provide the
dimension 4

er



MANE OF INSTRUCTION

(I) Let compound cool - then
check and refill with
tompound as required

(2) Seal the holes with plugs\
or wipe with bar solder

4

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

e. kply arc and fire proofing
tape as required

(1) ,Tape ends of arc proof
tape with glass tape

Point out a previously taped
sleeve that will show how
the glass tape is applied

f. Support and tag cable end Display a completed "simulated"
live end cap

(1) Support end of cable
according to installation
being used

(2) Tag the cable stating the
following information:

(a) Cable number (feedei- f)

(b) Phase if single con-
ductor

(c) Voltage rating,

(d) "LIVE ENO CAP"

1.3.12-9

(4.



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY

III. Application:

A. Questions - (Oral questions prepared
by the instructor)

B. Practical Application Period

1. Apply a live end rap on a 15 kv
1/C, varnished-cambric cable in
accordance with Job Sheet CE "C"
JS-1.3.12.1

IA. Summary

A. Application of a 15 KV Live End Cap

1. Cable preparation

' Cap preparation

3 Final preparation of live end cap

Conduct oral quiz

Inform students this segment
will be taught in the shop area

Hand out splicing tools and
materials as required foi this
lesson,

Supervise and assist a

Stress safety factors

necessary

As students complete the live
end cap, test it

Review of imptrtant subject
matter

Co not introduce new material

Have students to hold all
questions until conpletion

1.3.12-10

9.3
STUDENT ACTIVITY. .1

Participate in quiz
by answering questions

Student will follow
i:Istructions in Job Sheet
listed for this lesson

Give undivided attention

Ask questions after com-
p;etien of sumnary

4'



OUTLINE OF INSTRUCTION INSTURCTOR ACTIVITY STUDENT ACTIVITY

V. Criferion Test:

A. Apply a live end cap on a 15 kv
1/C, varnished-cambric cable in
accordance with Job Sheet CE "C"
JS-1,3.12.1

VI. Assignment:

A. Note reference pages in Underground
Systems Refeence Book, 1957
Edition, Edisbn Electric Institute,
pages 9-24 and 9-47

Hand out splicing tools and
materials is required for this

lesson

Stress safety factors

Inform students they will be
performing without supervision

trade student on go-no go basis
as he completes this live end

cap application

Have student dismantle hi live

end cap and salvage materials
after test

1.3.12-11

Student will dewonstratc
knowledge by performing
a live end cap joint

Position completed live
end cap on test frame

49



NAVAL CONSTRUCTION TRAINING CENTER
GULFPORT, MISSISSIPPI 39501

COURSE TITLE AND NUMBER: CONSTRUCTION ELECTRICIAN/ 5. Training Aids:
CABLE SPLICING A-721-0023

CLASSIFICATION: Unclassified

TOPIC NUMBER ANQ TITLE: 1.4.1 PLANNING AND
ESTIMATING ;TELEPHONE CABLE)

1

TIME ALLOCATION: Classroom 7 Hdurs
Practical 0 Hours

INSTRUCTIONAL MATERIALS:

1. Text:

a. Seabee Planner's and Estimator's Handbook,
NAVFAC P-405

2. Reference: None

3. Forms (Locally prepared)

a. Material .Es'timate Work Sheet

b. Labor Estimate Work Sheet

c. Material ES-Ornate Recap Sheet

4. Orawing:

a, Telephone Cable

a. Tools, Materials, and Equipment CE
1.4.1.11

6. Training Aids ment: None

7. Tools and Equi nt: None

8. Material: None
r

TERMINAL OBJECTIVE

Supported partially by this lesson topi

#1.4 Upon completion of this unit the tudent will te
a01e to plan and estimate for m days and
materials to make telephone cable and power
.cable splices,'working from diagraris,
fications, and job sheets provided, using forms
and procedures specified in NAVFAC P-405,
Seabee Planner's and Estimator's Handbook. The
mandays for each splice will be estineted ir
accordance with NAVFAC P405, Seabee Rlanrer's
and Estimator's 'Handbook and materials estimate
will be within + 5% of an instnuctor prpared
Material Take 07rf (MTO) for each.spliZe!

ENABLING OBJECTIVE

Supported partially by this lesson topic:

4 5



I.
01.4.1 U6Zcompletion of .thts topic the student will be

able to plan and estimate for mandays and materials

to make telephone cable splices, Workipg from
diagrams, specifications, and)job sheels provided,
using forms and procedures sptctfied in NAVFAC

P-405, _Seabee Planner's and Estimator's Handbook.

The mandays far each splice will be estimated in

accordance with NAVFAC P-405, Seabee Planner's and

Estimator's Handbook without deviation. The

estimate for materials of each splice will be taken

from the appropriate job sheet setting up the proce-

dure fu its construction and must be within + 5% of

an instructor prepared Material Take Off (MTOTon

that splice.

CPITEPION TEST

Upon completion of this topic the student'..will

lan and estimate for mandays and materials to

e telephane cable splices, working from diagrams,

specifications, and job sheets provided, using forms and

procedures specified in NAyFAC P-405, Seabee Planner's

and Estimator's Handbook. The mandays for each splice

.will be estimated'in accordance with NAVFAC P-405,

Seabee Planner's and Estimator's Handbook without

deviation. The estimate for materials of'each splice

wi te taken from the appr:priate job sheet setting up

the procedure for its construction and must be withi

+ 5%' of an'instructor Prepared Material Take Off (MTO)

-6n that splice.

1.4.1-2

HOMEWORK

Read and study pages 1-1 thru 2-10 and 4-1
thru 4-8 in Seabee planner's and Estiretor's
Handbook, NAVFAC P-405

Note: Tables 4-136, 137, 140.

4 7.)
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-OUTLINE 'OF INSTRUCTION INSTRUCTOR ACTIVITY

I. Introduction

A. Esta6lish Cbntact

E. Establish Readiness

Introduce self and topic

Direct student thinking along
desired line

C. Establish Effect Show the student the value of the
subject matter to him

O. Overview State topic objective

Explain the method(s) tc be used

II. Presentation

A. Make Estimates of Material For a

Project

Material estimates

a. Used as d,basis for material
procurement and also a5 a
check to see if material is
available. .

Topic Criterion Exercise:
How?
When?

Hand out text, forms, diagram,
specifications, and appropriate
job sheet *o students.

(1) Sometimes referred to
as a Bill of therials
or a Material Take Off

4-)

1.4.1-3

STUDENT ACTIVITY



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

(2) An error can cause serious
delays in a project

b. Obtain work element quantity

(1) Using information on
work element estimate
work sheets start filling
out material estimate
work sheet

(2) List the splices to be
made by size and type

(3) Convert work element
quantities into materials
required to do the job

(a) Directly under each
work element descrip-
tion show the materlals
requirtd by type an,
kind

(b) In the work element
quantity column, show
the work element

quantity

(c) In the conversion unit
column show the con-
version unit, Example -

(2 ft. lead sleeve/ea
splice.)

1.4.1-4



OLTLINE OF INSTRUCTION

(d) In the quantity rp-
j quired column show

result of work ele-
ment quantity times
the conversion unit.

(e) In required column
show special re-

\\\ quirenents

INSTRUCTOR ACTIVITY

c. After computing on work sheets,
enter on recap sheets with like
material orouped together and
totaled.

(1) In description columns,
list type of material and
breakdown of where used.-

/

(2) In quantity column list
quantity for each area.

(3) Total quantity column for
each type of material.

(4) In waste and loss factor column

show allowance, usually 10%.

(5) In waste and loss columr show
results of multiplying waste
and loss factor times total
quantity.

1.4.1-5

STUDENT ACTIVITY

Note: If es,timates are

made directly from prints,
use colored pencils tc
mark over areas of print
covered to avoid emissions.

Note: Where possible use
check lists and tables for
estimating naterials needed
and waste ard loss factors.

4 I



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

(6) In quantity to procure
column,enter sum of
quantity plus waste and
loss.

(7) In remarks column, list
any special order details.

d. Heading on material recap
worksheets.

(1) -Sheet number and number
of sheets.

(2) Name of estimator and date.

(3) Name of estimate checker
and date.

(4) Unit

(5) Location

(6) Year

(7) Project number

(8) Description of project

Make Estimates of Mandays Required Fur

Project.

1.4.1-6

4



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

1 Preparing Estimate

a. Obtain work element quantity
from work element estimate.

b. Select from appropriate table,
the mandays per unit figure.

c. Multiply mandays per unit
figure by the quantity to
obtain mandays required for
work unit.

d. Work element summary sheet con
be used by adding two columns
marked "Mandays Per Unit" and-
"!0.andays Required".

e. Work sheets may be made up to
meet needs.

2. Production Efficiency

a. Guide Chart

PmJuction elements

Areas of evaluation

b. Graft

(1) Working minutes per hour

(2) Delay

1.4.1-7



OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

III. Application:

A. Practical Application Period

1. Make manday estimate for appro- Supervise and assist as

priate splice necessary

2. Make a material estimate using
appropriate job sheet for
splice indicated by instructor

IV. Summary:

A. Make Estimates of Material For a

Project
ci

1. Material estimates

B. Make Estimates of Mandays Required
for Project

1. Preparing estimate

2. Production efficiency

V. Test:

A. Make manday estimate for
appropriate splice

Review of important subject
matter

Do not introduce new material

Have students to hold 411 questioas
until completion of summary

Insure that each student has the
appropriate forms, specifi-
cations, and job sheets.

1.4.1-8

Give undivided attention

Ask questions after com-
pletion of summary.

Student will demonstrate his
knowledge by performing man-
day and material estimates
on appropriate splice as in-
dicated by instructor.

<1.'`



OUTLINE OF INSTRUCTION

B. Make a material estimate using,t,
appropriate job sheet for splice
indicated by instructor.

VI. Assignment:

INSTRUtTOR ACTIVITY STUDENT ACTIVITY

Grade students on a go, no go
basis

A. Read and study Pages 1-1 thru Ask oral;questi s on reading Participate by answering

2-10 and 4-1 thru 4-8 in Seabee assignmen .oral Ciuestions.

Planner's abd Estimator's Hand-
book, NAVFAC P-405.

1.4.1-9

4 "'
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NAVAL CONSTRUCTION TRAINING CENTER
GULFPORT, MISSISSIPPI 39501

COURSE TITLE AND NUMBER: CONSTRUCTION ELECTRICIAN/ 6. Training Aids Equipment: None

A-721-0023

TOPIC NUMBER AND TITLE: 1.4.2 PLANNING AND
ESTIMATING (POWER CABLE)

TIME ALLOCATION: Classroom. 7 Hours

Practical 0 Hours

INSTRUCTIONAL MATERIALS.:

1. Text:

a. Seabee Planner's and Estimator's Handbook,
NAVFAC P-405

2. Refererice: None

3. Forms: (Locally prepared)

a. Material Estimate Work Sheet

b.. Labor Estimate Work Sheet

c. Material Estimate Recap Sheet

Ferawing:.

a.. q)ower Cable

5. Training 'None

1.4.2.1

7. Tools and Equipment: None -

TERMINAL OBJECTIVE

Supported partially by this lesson topic:

#1.4 Upon completion of this unit the student will

be able to plan and estimate for mandays and
materials to make telephone cable And power )

cable splices, working from diagrams, speci-

fications, and job sheets provided, using
forms and procedures speCified in NAVFAC P-405,

Seabee Planner's and Estimator's Handbook. The

mandays for.each splice will be estimated in

accordance with NyFAC P-405, Seabee Planner's

and Estimator's Handbook and materials estimate

will bewithin + 5% of an instructor prepared

Material Take OTf (MTO) for each splice.

ENABLING OBJECTIVE

Supported partially by this lesson topic:

#1.4.2 Upon completion of this topic the student 01'
be able to plan and estimate for mandays and

materials to make POWer cable splices workinc
from diagrams, spetifications, ?Ind job sneets'

4



provided, using forms and procedures specified
in NAVFAC 5eabee P1annee's_and Estimator's .

Handbook without Aciiation. The esttmate'for,;)
materials of web splice will be Men from the
apOropriate=job sheet"setting up.t4 procedure
for its coutruction and must& within + 5% of

`an instructor prepared Material Takf '11.-,(MTO)
on that splice.

CRITERICKTEST

Uponfompletion of this,topic the student will
plan and estimate for mandays and materials to
make powergable iplices, working from diagraMs,
-specifications, and job sheets provided, using
forMs and procedures specified in NAVACT-405,
Seabee Planner's and Estimator's Handbook
without deviation. The estimate for materials
o; each splice will be taken from the appropriate
job sheet setting up the proce6ure for its
construction and must be within 4, Wof an
instructor prepared Material Taki Off (MTO) on
that splice.

HOMEWORK:

Read and.study Pages 1-1 thru 2-10 and 4-1 thru
4-8 in Seabee Planner's' and Estimator's'
Handbook, KAVFAC P-405.

Note: Tables 4-136 137i,140.

0,(4

.

1.4.2,2.

a

411



i-OUTLINE OF 'INSTRUCTION.

; I. r. Introduction

stablisti Contaci

g. 94tab1fsh Readiness

Establish Effect

D. Overvipi

Presentation

JV.Z.Make Estimates of Material For a Hand out text, fo.rms, diagrams,
Project , Ipecifications,'and appropriate

job sheet to students.

0

INEtTRUCTOR ACTIVITY STUDENT ACTIVI

111

Introduce self and topic
4

uirect student thinking ,41ong'
desired lime.

Show thq,student the valtie of the
subject matter to kilt,.
State topic objecfive.

. Explain the mithod(s) to be used

Topic Criterion Exercise:
How?
When?

V Material estimates

Used as a basisjor material #

procurement and also as a
check to sei if material:is
available ,

(1) Sometimes referred to
as a Bill of Materials
or a Material Take Off

V.



IUTLINE OF INSTRUCTION *
P.

(2) An error can cause serious
delaYs in a project.

'*

INSTRUCTOR ACTIVITY STUDENT ACTIVIT

b. Obtain work elempntuquantity
4'

(1) 'isiermlinformation on work
el nt estimate work
sheets start fillidg out
material estiimate work-\
sheet.

.(2) List the splices to be made
by size and

(3.) Convert wo4-element quan-,

tities into materials
required to do the job..

.(a) Directly under each
0 work element descrip-)

tion shdir the materials
required py type and.
kind.

(b) In the work element 964n-
, tity column, show pe..

work element quantity.

(c) In tbeconversiOn unit
co)umn show thl-conver-,.
sion un Example -

;(2 ft. 1 d sleeve/ ea
splice)

ca.

'

1.4.2-4



OUTLINE-DF INSTRUCTION INSTRUCTOR ACTIVITY

(d). In the quantity re-
quired columorshow
result of work element
quantity times the con-
version unit

(e) 6 :In required co4umn show
special requirements.

After computing on work sheets,
enter on recap sheets w,Oth
like material grouped together
and totaled.

(1) In descriptton columns,.
list type of material and
breakdown of where used.

(2) In quantity column llist
quantity for eact, area.

(3) Total quantity column for
each-stype of material. I

(4) In waste and loss factor:
colurn show allowance,
jisuafly 10%

(5) In waste.and loss columm show
results of MUltiplying waste
and loss factor times total
quantity.

V

fo.

.

STUDENT ACiIVITY

Note: If estimates are

made airectly from.prints,
use colored pencils to mirk

over areastf print covered

,to avoid omitsiens.

a.

Note:: Wbene possible'uise _

Check lists 4nd tab4eA for .'

estimatjng materials.needed
and waste and lots factors.

473



OUTLINE or. INSTRUCTION

et,

0.° INSfRUCTOR ACTIVITY ST.UDENt ACTIVITY
4

(6) ,In quantity to procure
column enter sum of. .

quantity plus maste and
loss. Ar

.

Te ,.

(?) In listks-columntre4r 4
. 1

any special.order details.

Heading on mdterial recap work-
sheetr. . - r

. .

,
.

*. . .-1
.

'()) Sheetmumbgr and number
of shats.

. y
(2) Name of estimator ind date.

(3) Name-of estimate checker
and date.

(4) Unit
.

(5)' Location

(6)` Year

a

(7) Project nui45er

(Eq Description of project

Make Estimates of Manays Required For
Project

1. Preparing estimate

r

1.4.2-6

Na,

4.



.

OUTLINE OP INSTRUCTION. INiTRUCTOR ACTIif I Tif

P

a. Oiitain work: element quantity
_ 4,.

. .

from work element estimate.
al

e b. Select from appropriate table,
the mandays per uni\t figurp.

.1.

CI Rh tiiplivandays pikunit
figure hy,the quantitY to -I .

obtain; mandays required far.
. work unit.

' 'i
york nt surmary sheet can
be uted y adding qv° colunms t .

,,.

marked "Mandays 1Pecirtinit". and .'

"Mandays Required":
-it i .

e. Wort ,sheet may. be made 4g to
meet. need .,

2. Produciian Effitie .
-i-

a. Guide Chart

0*.

STUDENT AdIva

14

Production elements
4

, (2) Areas of evaluation

Graft .

(1 ) WOrking minutei per hour

(2 Detày,
I

f 4
A

'Ks
41, ,

tete



OUTLINE OF

III. Applicat

NSTRUCTIO

9

a.

A. Pr ctivpilflAhlication Period

INSTRUCTOR ACTIVITY

q

r

Make mindayNestimate for ippro- 'Supervise apd assist as-
priate splice_' necessary. 'e.

2; Make a material estimate usiqg
appropriate-job 'sheet for
splite incrtoated by instructor

IV. Sunnary:

A. Make'EsOmates of Material for
Projetti

' 1 Material estiMates

, -

Review of 4ortapt supject

SiUDENT ;ACTIVITY

,

matter4. I ' o**O)
t .

a . Do not ifitroduce new material 4

.4;

\-
Give undivided attention

Have stUdents to hold all questions:-
until.coMpletion of,pumimary. .

Make Estimates of Mandos Required*
N.. 4

for Project

og*

1. Preparing estimate:

2. ProdUction efficiency

'T

A.. MakeAranday estimate fdr
appropriate,splice

4..

,476

t.

7

MP

Insure that each student has the
approprfate forms, sorffi-
cations, anl,job.s!ieets-

.

S.

Ask:questiOns iftOr'com-
pleOdh of summarlf.': -f

StAtt will. demonstrate hii
.kAbyledge by performipg man-
day and.material estidiates .
on appropriate plice a,s 4q-
Oiokted.by insVuctor.

%
-1 7* ,

7

*



A

OUTLINE OF INSTRUCTION1

B. Make a material estimate using.
appimpriate job sheet for splice

iindicated by ipstructor.

VI. Assigvirent:

A. Read and study Pages 1-1 thrd
2-10 and 4-1 thru 4-8 in Seabee
Planner's and Estimator's Hand-
book, NAVFAC'P -405. .

a

..

ASTRUCTOR ACTIVITY

Inform students ttiey will be

performing test without
instrtictor assistance

Grade students on a go,, no go

basis

Ask oral questions on reading
-assignment

f.4.2-9

AT-

Pu

'

6

:-

\s_

STUDENT ACTiVITY

110

a

e

Participate by answering
oral questions:

479
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PREWORD

This Sudent's Guide was developed b the Naval Construction Training
Center, Gulfport, Mississippi 39501. as Course Jevelopment Managerand is effectivetupon approval of theyChief 4!. Naval Technical Training.

The Instruction Sheets haw: been develePed and designed-to provide
information necessary to aid-tin acquiring the skills necessary to qualify
as a Cable Splicing Technician (NEC=5644). The instruction sheets are to
be.used to supplement lectur6,' instruetor demonstrations, homework
assignment, job performance tasks, etc., in acquiring skills as outlined
in the course objectives.

,The instruction sheets used in this course of instruction are as follows:

Assignment,Sheets - Provides specific study instructions identifying
paragraphs, pages, And publications. Provides thought-provoking questions
on the important portions of the assignment.

Information Sheets - The information includes new concepts, techno-
logical updates, and amplifying, corrective, or supplemental information
when the technical ganuals or other course texts do not contain sufficient
related information for instructional purposes.

Job Sheets - Provide ojob steps for development of job Skills where
practical work must be performed.

e

4S1.

OP

e
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ALL-TAPE SPLICE KIT

,3M "SCOTWAST" PRINT E-MPO-3

"COLLYE PRINT NO. SP-4; MINEr POWER:CABLE 5,-15 KV STRAIGHT
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JOB SHEETS
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-CABLE

1. Electrical power cable is noeto 1oe used;o support chain falls,
lifting tackle, or Oleights of any,kind.

.

26',Italing,ichis4fn42.and wtre flushing shall not be performA on power
or lighting cable.

-

3 -Power cabfikii not to be useias ladder rtings for climNing:

4. Work on powr, 11ghtitgoF telephone circuits shall not be performed
by other than authorized and qualifiea pervInnel.

5. All efictrical conductors shall be considered to be carrying current
until it has been established beyond doubt that they are do,pd:

HANDLING HOT SOLDER AND CCMPOUNDS

1: Keep furnaces P;.iir enough from manhole openinis that there will be no

possibility of hot metal or compound spilling into the manhold.

2. Never place a cold or wet ladie_or)other object iq molten solder

or hot compound.

3. Stand clear when solder and coMpound,ar3 being raised or lowered.

4. Work from above or to,one side while soldering.

5. Do not breathe fumes more than necessary.

6. _Wear goggles-when soldering large joints and tinning luo.s and.T

connections.

Do not leave the area of the kettle when heating solder or compounds.

iv
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HOW TO USE THE STUDENT'S-GUIDE

This publi,catjon has been prepaPed for your use wjffle a student in th4"
Construction'Electricians/ Power and Conrunicatiolis Cable'Spl cincourse.
You may make my notes that.will help you for ypur revievlate iriLthis
course, or that will help yoy when.you are OP your job at your ftt duty.
ass,ignment.

$ C %
4--

Other palications.with whtth this student's guide was designed to
used include: None

4

This volume contains the following types of instruction sheetc!

,Asignment Sheets..- For,each lesson topic to direct yodr homework
study efforts.

Information Sheets "- Which ampli% correct, or supplemol the
information ln the technical TanualS ottier course text matirials. .

Job Sheets : Providing job steps for development,of job skills where
practical work mustbe performed.

Safety.- Note s'afety notice in kFront Matter.

toNi .M.6.-14111
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4 CeNSTRUCTION ElitTRICIAN sClitiOL

I.

tIFOLMA11014k SHE& .1 .3 .11.

CABLE SPLICING,

TITLE: GENERAt SAFETY PRECAUTIONS AND FIRST AID

Ar

INTRODUCTION *

A! .10

4ipon completion i)f this lesson the student wfWbe able to answer specific

oral,or written questions regarding key paliOles governingsthe safe handling

of equivalent and materials, considmration forkpersonal safety (includinay
avoidins And eliadnating fire hazards)'; iethodt-of reporting accidents and

.fires; and, duties and responsibilities of.the Class Safety Petty Officer.

-RE7RENCE

1. Safety Precautions for Shore Aitivities,' NAVMATP-6100, January 1973.

2. First Aid Textbook, Fourth Edition, American Red Crofs.

INFORMATION'

14. Safety Responsipllitties.

aL The Coimatiding Officer %hall requieethat persons concerned are

instructed;and drilled'in all applicable safety precautIons and

procedures, Viet these are complied Atilt, and that applicable

safety precautions, or extracts-therefrom, are posted in appro-

')Ippiate places. In any instance where safety precautions have not

Vien issued or are incomplete, he shall issue or augment such safety

;
Aecautions as he deems necessary. notifying, when approOriate,

.kigher authorities coutterned.
it-is tme responsibility-,of-supervisory personnel kis ensure that

their subordinates are instructed in and carri out the applicable

safety precautions for their work and work areas.
4(

C. Each individual is resOonsibleiforiknowing, unders161ding and

observing all iafetcy precautions applicable to his work and

work area. In addition,- he iS responsible fikr the following:

.41

r

(1) , Each indaidual shall report for work rested and emotionally

prepared for the tasks/at hand.

(2) He all use nornl.prutence in al h s functions, commensurate'

w1t4 the work Whand.,

f(3) He shall report any unsafe conditirsoso any equipment or
material which hi,considers to be unsafe and any unusual or

developing haiards.



_

3511-
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idr

INEVIrAT1ON SHUT l.l.34W (conOnued)

(t6 He shall warn-others whom he believes to be endAgered byknown hazard5/6)- by faiTureko observe safety precautions,
and cif any-unusual or develaing hazards,

(5) He shall retiort-lo.hjs sruperVisor anytaCcident, injury orevidence of impairfd bealth occurring 4n the course .of_work.

i.

(6), He shall wed ?i.4 use 'the protective clothing aria/or equtpmentof the type required, appall/ed and st\Pplied for theafe \performanceof 4tis work.
. 1

. ('7 ) He shall . report for .work suitably clothed for his assigned
1tasks. -.

.
,

,

,

I
(a) Sititable:clottling is that normally torn by members of

the tre.de oim piofession.

(b) Certajn harir stytes.and ,bearils are hazardou's around_

machinery and ppen flame andmay interferkwith visiononose of b thing deVices. ', They shall besuitably
restralnetnca4or nets or altered/removed.:___.,

(c) Safety shoes or foot protection devices,'incliAding
non-spark and.non-sllipe qoos. shatl be worn when hazards
soo indicate.

. (d) Jewelry, 14$04 sc-afsi and ties shall not bt:wcirn when
4 ,they mighf subject theearer to-Additional hazard.

. \

(e) Indivilluals requ.jring.eyecorrection, heaiing aid or
prosthetic devices te,assu prompt per'Ception and
avoidance of hizarhis,tmust se such devices while ,f.t.
work.

Electrical Shock and First Aid
t

a. Most deaths by electric shock' ()Four due to thefict that safely
precautions were not observed.

5

(1) New men are inclined to expose themseilves\o hazards due
to inexperience; older menbecduse of'over-confidencè and
careless practices-.- I

(2) The majority of deaths occur bteause of ignorance of the
danger of low voltage shock, it.4.1 11S volts o'r

4S* S.

.4
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INFORKATION StifET ,1,...1.3.11 (continued) .

b. -ConditionI needed to cause shOck.
r -

(1) .A-persoitmust be part of a closed circuit in which current
con flow.

rit

41

(2) This circnt must contain a difference in potential.

C. Factors determining severity of shock.
r

(1) Amolgit of.current that flows through the body.

(a) 0.001 ampere.4 1,ma-- felt. (one thouiandth of an ampere).

(b) 0.01 ampere or 1 ca - loss of muscle contro (one

hundredth of an Omperaik:-

(c) 0:1 ampere'or 1 da - if 1 second or more - FATAL. one

tenth o%an ampere).
4

Effe5t of body resistance subject to considerable variation.

(1) 'Thick skin,'1001004 ohms of resistance per square Centimet ea.

(2), Thin skint 10,000* ohms of resistance per squalm centimeter area.

k (3) Wet skin varies from.300.to 1,200 ohms of resistance per square

Fa-Miter area.- ----

e. Fotential diftgrenCe ((ortage).:

il) Voltages from 30 to,430 volts ae by far the most dangerous.

4

(2) 50.4 of all fatal accidents by electricity is caused by 120

volts or less .

r

f. Procedures in recognizing shock victims and_removihg them from

an energized circuit.

(1) Shlock comts from a condition in which thk circulation of

the.blood is distbrbed.

(2) 'Shock symptoms:

(a), .Skins- pale, cold and moist,
a

(b) Eyes vacantv lack luster and dilated pupils.

1/4
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'INFO tATION3SUEET11'.1.3.11 (contjnud)

-.(c) °reaping - $hallow and irregulaf
.00

(d) Pulie weak arid- d #

.(e)- Muscle spasms

)

C3) How to remove vittim,from source of electricity.

(a) ,'De:energize or turn *off cir icuit f,switch is nearby

(t), If unabl o.d4-energ1ze ci uit quickly, pull victim
, off using.aly non_conducti e-material such as:

fib

e

1 Belt '14:

2: Board.

3.. Rope

(4) After remoVal of victim

3

(a) If victim is still breathing keep him lying down and warm.
. 4 w

(b) Clothing will be 16osened to allow foifree breathin-g
.

4((c) DC NOT give any stleant

(5) If there is any serious bleeding, it must be checked prior
to administering furtheefirst aid.,

(6) If the person is not breathing, artificial respiration
must be administered.

(a) Mouih to Mouth reiuscitation iv the iir4er method to us_.

(b) It must bels soon as possible.

(c) The rate should be about 12 breaths per' minute.

(7) If the person's,heart beat has stopped yol1 hist apply
closed chest cardiac massage.

(8) Proper application of cardiac massage.

(a) Place Subjgct on,his back and on a firm surface,



V
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INFORMATION SHEET- T41.1.11' fiontintie4)

44r

AP lb

(b) Kneef besidisubjelt and place one handHacros's the
breastbone 1th the heellpf*LoNhand resting on the

sternum.

(c) Place .second.hind on:top of first with fingers,pointing-
toward the. neck.

'(;) Rock AirWard with a4 nearty straight so as to transmit
youtbotty weight thribgh the arTs.

(e) pipres4hett just\!nough to establish a. pulse.

(f) 'Repeact44.: Voies. per minute.

s(g). Precauttba

4 ,
Insure proper hand position to prevent internal tnjuries.

e
. ..

,
5). .

tjApply mouth to mouth rfpuscitation:wilile passaging the

'!4,b

heart. . 1

, , 10;1 \ ir"--

3. if ohly One operatoripterrupt Passage every: secondi

. to apply'resuscitWon for 3 orj4 cycles.

....... 4 . i
.

.

.

'.1. -Safety Precautions Concerning Firelo.
1%, ,

,a. Preventing fires - General cleanliness in the ent'ire.area is

essential for the prevention of fires. In addition, the following

requirementk are particularly applicable in an area where wor

with electrftlty is belng carried/on:* \

.* : -, , \..

W ttvo-hiing us of
1

flammAble cleaning fluids.

me

Alb

(a) Gasoline, benzenes'ether, and similar flammable cleaning

ifluijs shall niver be used on either energized or deener:-

. gizell electrical apparatus.

(b) Alcohol 'shall' ncit be used for cjeaning equipmenfas it

damages most types Of insulating varnishes.

4

(c) Alconol shall never be, used for cleaning near electrical

equipment from Which a spark might be received.

(2) Keeping machinery clein - 011, grease, carbon,dust, etc.,

can become ignited by electrical arcing. Maohinery is to

be:kept absolutely clean and free of Oriueh deposits.
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.(3) Avoidipg Open flames -.lighted matches or other open flames
4- 'hall ilever.be used in tqfftned spaces because of the danger

of explosibns,and, fires. .s

1

Fighting and Reporting Fires.

a. In the event of a fire, the 1b1loWing procedures ;re to be,carried
out: . , .

. 1

4 r t . . \ -i (1) Immediately deenergize electrical circuit or equipaient.

(2) Givet,the
Oft.

(3) Evacuat.e the areb 4

(4) Call the' fire Department. In arfew cases the meani of
calling Ole Fire Department may be much closer at hand
than the electr4c power controls., In such cases the
Fire Departmentsshould be called first, but circuits
should be deenergized before fire fighting begins.

() :Control the fite insoftr as.possible with the correct
type bf firefighting equipment until firefighting
personnel arrive.

Classtfication -of fires.

(1) Class A - Class A Yirels are those.ihvolving ordinary combust-
iges such as wood, clbth, ,paper and the like.

(2) Class B - Class B fires Are th9se involving greases, oils,
TiliifiTotherflammablg petrolegm products and flammable
liquids in general.

(3) Class C - Class C fires arg those involving energized
electrical equipment.

(4) Clais D - Class D fires are those invilving 'combustible

5. oponstruction Job Safetif

a, Drinking water

(1) Fresh and pure drinking water shall be supplied on every
construction job.
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(2) Drinking water will te obtained only frac sources approved

by the public worts officer. or the.officer in charge of
,

construction.

(3) Any one tf the following dispensing MethOds shall be used:

(a) Stationary' blipb,ler,With guarded krifice izstalled on an

approved wear line.'

(b) Fully enclosed water container and individual paper

drinking cups.

(c) Portable sanitary drinking fopntiins which meet current

Federal specifications.
P L

4(4) Dipping water, out of any contalner by individual cup, dipper,

canteen, or other utensil, is prohibited. Containers most be

provided with a covering soadesigned and fastened as to

prevent such use.

(5) All contairiers used to furnish drinking water-shall be

thoroughly sterilized at least once a week, or mire frequently

if circumstances require, by methods approved by medical

authorities.

b., Temporary toilet facilities
46 -

(1) For every 30 persons or less a privy or closet space,Aall

be provided.

(2) It shail be constructed so that the otcupant thereof will

be _shielded from view and'protected against the weather

and falling objects.

(3) Privies shall be located so as,not *contaminate any domeStic

water supply used for*Orinking purposes.

(4) They should be so located and banked that surface water can-

not flood the, pit.

(5) Each privy shall be provided with an,adequate urinal

trough.

(6) If sewers are available,,conneitions shall be made'at once,

flush tank closets installed, and runnirig Water 'provided tp

keep the closet flushed.

7
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#. r

.(1) At locations where neither a water carriase sewerage sys,telp
nor chemical toilet is available, the privy or closet spice,

shall,contain a fly-tight box constvicted ever a pit latyine
, or over pails, or other suitable containers, where pits.are

ihpracticable.

c. Personal protection

,(1y Clothing and equipment - According to the type of work tieing
done, -orsonnel stall he require0 toil/ear chipper's goggles,
weldk ggles, welder's shielas, hardhats, saf6ty shoes,
rubber uuots, safety belts, lifelines, life nets, life preservers
oe jackets, respirators, and other such protective equipment
or clothing.

d. Electric. wiring and equipment.

(1) Temporary electric WIring and equipment shall be installed
and maintained by competent and qualiffed workmen sb as to
effectively protect all persons against injury therefrom.
Permanent installation should be in accordance with the
National Electrical Code..

(2) Grounding equipment - Electrical equipment sha4l be grounded
in accordance with requirements of the National Elertrical
Code. 4

4

) Insulation mats - Suitable,insulatipg mats'or platforms of
substantial construction providing good footing shal) be
provided and so placed that operators or persons in.Xhe
vicinity of Tachines or equipment having'-exposed live parts
of more than 30 volts, cannot readily touch.spch parts unless

. standing on these mats or platforms, or on the insulating floor.

- )
(4) Extension Cords - Extension cords of lights and electrically

operated tools or devices, togethbr wIth.:their conpections
and fittings, should be of a superior quality, They *shall.%

be inspected frequently.and be maintained' in a safe condition.
All extension cords shall be kept dry and free.frow oil,or,
grease.

6. 'How,to prevent accidents.

a. Good work hatits

b. Housekeeping
4 01 a,
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c. Safety equipment

d; SafetY policy

(1) kquiomani and materials

(4) .ProPertuse

(b) Irroper inspections

(c) Proper.storagm, *

A,

Reporting Accidents

a. AllIiccidents,Will be reported no matter how mipor.-

Ni

e I
b. Victim wll.1 be'sent,to,the D1spensar0Hosp1tal for treatMent.

c. Required -acciOnt forms will be-filled Out bi the Instructor/

/ Supervisor.

(1), Accidental Injurfneath Repor,OlniAV Form 5100/1.

d. *Submit rePort to Department Safety Supervisor

6t1es of Class Sifety Petty Oficer

a. Aidfinstructor in enforcing,safety'policies

b. Aid instructor-in reportir6 accidents

i. Insure thii.proper'peilatnel protective gear is worn by

'individuals.for that working condition.

(1), Hardhat

(2) tar Plugs

,(3) 'Gloves

(4) Safety shoes :

(5) Eye protection..

9



CONSTRUCTIO_ ELECTRICIAN- SCHOOL

CE "Ci CABLE SPLICING

ASSIGNMENT KC. 1.1.5.1A

(TITLE) OPERATION OF BASIC-MATHEMATICS

LESSON TOPIC OBJECTIVE

When the ttudent completes this lesson topic a *pre-test will have been
administered.to establish his level of previous trainin9 and experience
based on the 0cupationa1 Standards, NAVPERS 180680 naiftIa1 for E5 and E6
rating.

STUDY ASSIGNMENT

In the space provided, work out the proaleMs and put the answer in its
proper place. This" assignment must be completed before the end of the-
last class today.

STUDY QUESTIONS

1. Additjon: Add 5891 + 6495 + 416 =

First put all numbers in their right columns, and find the sum.

5891' (Example)
6495

+ 416
12-8-07

123 + 4 2346 + 6543 + 205 + 4086

Ans:

b. 256 and 279 and 2001 and 35 and 6271

Ans:

.c. 3561 and 483 and 2461 and 5821 and 186.

4

Ah,

Ans:

4('
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2. Subtraction:

Find the difference; subtract 4659 from 9467

9467 Mtnuend
- 4659 Subtrahend

= Difference or Remainder

a. Take 241 from 540

Ans:

b. From 6439 take 287

c. Subtract 202 from 6432

3. Multiplication:

Example: Multiply 645 by 36

645 gultiplicand
36 Multiplier

I8715 x 6 = Multiplicand

1935 x 3 m Multipltcand
21220 m Product

a. 256 X 35

b. 231 X 58

Ans:

Ans:

Ans:

Ans:

2

4 9

31.3



c. 828 X 523

4. Division:

Example:
12 Quotient

Divisor 4 / 48 Dividend

a. Divide 7024 by 16

b. Divide 809 into 16180

c. 124740 divided by 891

Ans:

A'ns:

Ans:

Fractions

a. Addition Example': 1/4 + 7/8 + 5

TT

First find a common denominator

'In this case 1/4 = 4

1-6

Then add up and
reduce down to

Improper fraction

7/8 = 14

T6
5

23 = 1 7

TE

3

4,...,44..
' . .



b. 1/2 ,3/4 + 3/8

C. 2/3 + 5 + 1/2 + 3
3-

Ans:

Ans:

3451

d. Subtraction Example: 7/8 - 1/2

Agairifind common denominator. Follow rules_for subtraction.

7/8
1/2 a 4

3/8

5/6 - 4/5

2/3 - 1

A

Ans:

Ans:
1.

_Multiplication of ictions

.Example: 2/3 X 1 a

Step l'cancel gut when possible

2/3 X 1 a 1

Ans:

4

AP

49v
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e.

h. 3/4 X 4
7.

3/4 X 12

Ans:

Ans:

00.1
mitt 14611.43s ut

suawap daaN :310N
At'

Division of fractions

Example: 1/4 4 3/8

Invert 3/8 to 8 and change the sign to multiply

3/4 X 8 8 m

k, 1 1/4 t 4

Ans:

1. 5 3/4 t 48
-E

Ans:

Fractions to decimals
Example: Change 1/4 to a decimal

Divide numerator by denominator

.25 se .25

4 -E1RY
8

77M
20
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n. Change 3/8 to a decimal

Iv Change 5 to a decimal

Change 9/16 to a decimal

6. Decimals

a. Addition'Example: .42

.30

NOTE: Keep decimals .28

in straight line
1.00

(1) .0276 +,.7232 + .3787

(2) 1.737 + 3.112 + 7.414

Ans:

Ans:

. Ans:

Ans:

Ans:

4

Subtraction, find the difference as subtraction

just line up decimals

Example': .1414

.1212

.0202

6

1

%27



(1) 543.65 - 259.64

Ans:

(2) 37.654 - 36.954

c. MUltiplication of decimals

Ex le:

Find the pr9duct

Then count over
amounf of decimal
places

(1) 6.285 x 17.474

(2) 9.676 x 11.164

Ans:

.14 Two places
x .2 One place

.028 Three Places

d. Division of decimals

Ans:

Ans:

a

2

Example: .14 4(..28

Whenever vovin§.the decimal point over in the divisor, over to the
right,,always move the decimal in the dividend the same amount.

(1) 56.68 divided by 8.77

Ans:



01 22.5766 diviefi by .3.14
4 _

(

7. Squares and Cubes

Example: Sqliare 42 = 4 x 4 16.

The Cube is 33 = 3 Y 3 x 3,45

a. _812

Ans:

b. 132

C. 163,

213

Ans:

An

Ans:

Ans:

a

4

8. Areas and Volumes ,\

Example: Area Leilgth X Width of a rectangle

A = 4' X 8' = 32 sq. feet

Area of a square

A 4
2 = 16 sq. feet

a. 24 inches by 32 inches

Ans:
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144 feet by 13 feet

41

Ans:

c. Find the area of a square 111 inches X 112 inches

d. Find the area of

e. Circular area

Example:

Ans:

54"

Ans:

54"

A - II 2 Radius 10"

A = 3.14 X 10
2

A = 3.14 X 100 is 314 Sq. inch

f. What is the area of a circle whose radius is .58 inches

Ans:

g. What is the area of a circle whose radius is 35.7 inches

"*Ans:
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CONSTRUCTION ELECTRICIAN SCHOOL

CE "C" CABLE SPLICING

INFgRMATION SHEET 1.2..1.11

iTITLL1 TERk AND DE.FINITIOhS

INTRODO4ION

These ire terms and definitions normally associated with telephone installa-

tion-and repair. It should inerease your knowledge and understanding of

telrbone cali)e splicing.

ittFERENCT ^,

rk

1. 1 ng table(tutside Plant) Standard Installation Practices,

I
11-372-1

.

)

INFORMATION

1. Definitions

a. Outside cable - Hps.a variety of sheaths dependihg on the degree of

mechanical, electrical, and corrosional protection required.

b. Subterranean cablew- Buried, lead covered paperLinsulated, protected

by jute or tape-armored wire

c. Submarine ca6e - Lead-covered, paper-insulated, protectid by pte

twine and steerwire armor

d. Inside cable - Textile insulated pairid cable

e. Switchboard cable - Silk and cotton, or cotton-insulated, coded,

covered with cotton braid impregnated with fire proofing paint.

Protected by lead tape.

f. Coded - Insulation is colored with standard scheme

g. Composite - Two (2) or more different gage conductors in cable.-

h. Quadded - All or part of conductors arranged in quads or groups of

twv pairs.

Dry core - Insulation contains no impregnating compound

k. Exchange cable Distribution of local circuits from a specified

central office

9,1

..^.1,Sev,7777
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1NFCRMATLIN SHEET 1,2.1.11 (continues!)

1. Toll cable - Provides channels of communication between.twor widely
separated local exchanges

-
Toll entrance cable - Provides exchange With toot circuits from amain toll cable ,or open wire toll lead

n. Trunk table - Primarily for connecting two (2) narnwly separated
telephone ekchanges

o. Post or administrative cab140- Part ofvthe administrative telephone
system of a post, cimp, or aation

\

4

Underground cable :Cable installed underground in.conduits

q. Trenched or buried/cable - Cable installed beneath the ground with-
out conduit

r. Aerial cable - Cable supported_by suspension strand attached.to poles

s. Block cable - Cable attached tb walls and buildings withiwa limited
area. Aerial cable extending from a poleon which junction with an
underground cable i5 completed and within a limited arta may be con-
sidered as a block cable.. .

t. House cab;e - Cable limited to the confines of a single building or
series oirrelated buildings

U. Main or feeder cabtle - dable that extends from exchange or central
office along mainfouteis. to major distribution 'areas of a city or
base.

v. Branch or subsidiary cable - Cable spliced to main cable

w. Lateral cable - A cable extended from a main or branch cable to a
single terminal

x. Distribution cable - A cable eXtended,from a terminal to an individual
telephone or telephones

y Distribution terminal - Used for termination of cable pairs for
connection to station equipment

Cross-connecting terminal -,Tbrminal of which cables are terminated
and arranged for jumping or cross-connecting to another cable

2
50:1
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INFORMATION lyT I inued)

ait. Outside teOrrinal - Distribution or cross-connecting.,terminal

weatherproof, forAexpoted locations

ab. House terminal - Distribution or cross-connecting terminal for

inside use

ac. Protected terminal - Protected with devices such as fuses and
%

carbon blocks

ad: Underground terminal - Weatherproof terminal used in manhold

Terms

a. 2-1 or 3-2 splice - Nomenclatural system for indicating ntimber of

cables entering each end of sleeve

b. Bead seam - V-shaped seam in lead sleeve

,cs. Binder Distinctively.mkrked string used:to tie groups

d. Boarding - Installation of numbered pairi or conductors in a teit

boa rd

e. Boiling out - Removing

f. Building up the heat -
.rough forming of wipc

(

moisture by using paraffin

Using,solder to sufficiintly:heat sleeVe for

A

g. Cable heads - Short lengths of,cabletused for connecting.incoming

cable to distributing frames and terminal strips

h. Catile house - Small building, in which cable frOm orle type ef plant

is spliced to cable from another type If plant

3.

Cable transfer.- Transfer of conductors from existing to new

connettidhs,in the same-or another cable I.

Choker - Protective cloth-wrapping,bsee at sheath ends and at ends
1-0e

of splice opening 3

Cold joirit - Joint having Oe.appearance of,being wiped with cold

solder. Caused by excessive finishing wipes.

Crotch'plug - Ctimmon term for lead-wedge

Dressing - Rounding and forming ends of sleeve with cable dresser

r
3.
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INFORMATION SHEET 1.2.1.11 (eontinued)

n. Dry core - Wire used:to pieFe out cpnductors

o. Drying out - Removing moisture by pouring desiccant (moisture-
absorbing powier) over.splice

7
Dry ring -,Coating on outsidelhbof melting pot when paraffin-reachei

1 1820C. or 3600F.

q. Eutectic - 'Condition of maximum fusibility in a mixture

r. Flux - Substance used to dissolve Oxides on surfaces of metals.
Stearine is flux commonly used inksplicing

ie ' coir

s. Hillup - Applying solder to form mound neae,the center of a split
lead sleeve

t. Layer - Conductors arranged in groups of concentrically placed'
circles'

u. Running eseam - Soldering a split lead sleeve together
.7 r

)

.v.- Section throw - Length of cable is replaced and 914 cable ;is sOliced
to new cable

w. Shim - Strip of cable sheath . q e
.,

x. Shi,ner - Bare spot on a.conductor i
;

y. Sleeve walls - Section of sleeve between the ends of aoleeve

4 z. Slipping the sleeve - Placing a lead, cotton, or plastic sleeve
over one end of conductor Or cable to be spliced

aar Splicing pit - Widened and deepeneesection4of trenched use4 for

a . .Splicing print - Diagram indiCating arrangement bf cable a4rsplices
in a particular area

ac. Stub - Cable used to jc;in main and subsiditry cables

ad. Sweating the joint - Method of joining two metals with S'oldering'
iron

housing buried cable splices

ae. Tacking - Using lead droplets to temporarily hold+br secure an
oblect

4

. I

4

4.

f.

7,2L11114111144,,,,,'
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NV ipliTION SHEET 1 ? 1.4,(continugd)
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.
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t° r.

af. Tinning - Initial' coating Of,ai.object before soldering-

ag Tin 'nets out -. Action that occurs when wiping ar:joint with improPerly

mixed solder - v

/tit. Itacer'- A distinctively narked group of conductors psed to provide
,

a spare circuit for a talking circuit .
.

. ..

,

.417 Uni4ersal bad.pait - A defective Pair formed by joining defective

pairs in tWo(2) or more-consecutive lehgths of cab:le'

aj, Core - Collective name for alTconductots within-the'cable inclosed
,

within the sheath

r
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CONSTRUCTION ELE6RICIAN StHOOL

CE "C" CABLE -SPLICING

INFORMATION SHEET 1.2.1.21

(TITLE) TELEPHONE CABLE IDENTIFICATION

INTRODUCTION

Everyone here Ars a telerhone at-some time or another to call,hOme, friends,
and to use here on base.' To accomplish this,'each telephone must have a
pair of wires. These wires are identified by tip and ring. This information
sheet explains how to identify tip and ring sides Of the line in a non-
color coded raired telephone cable.

REFERENCE

Mr.

1. Bell System Practices Plant Series Section 626-020-011, Issue 3 June
1963, AT & TCO Standard Designations Tor Cable Conductors, Sheaths and
Protective Coverings

2. U. S. Army Technical Manual, TM 11-372-1, Pages 3-4 and 3-5

INKRMATION

f

1: IDENTIFY BY VISUAL INSPECTION THE TYPES OF TELEPHONE CABLE CURRENTLY
IN USE BY THE NAVY ASHORE.

a. The-,identification of ring and tip cable is used to set a standard
in non-color coded.cable. This .standard is set by the Bell System
of American Telephone apd Telegraph 'Company (AT&T Co.).

In hon-color coded caiile the ring side of the ciriuit or the ring
conductor is always the colored insulated conductor'such as green,
red, or blue. The tip side of the circuit'or tip conductor is
always the white insulated conductor.

2. Sheath designation codes and descriptions.

a. Plain %Lead (L) - A lead alloy sheath extruded over the cable core.

b. 'Alpeih (A) - An aluminum tape applied longitudinally with an over-
)ap; i-coating of asphalt compound is sometimes inclpded and an,
extruded jacket of polyethylene.

c. pm. (GI) - Extruded polyethylene over the core; alualinum tape
iiied longitudinally with an .overlap 'and an outer extruded
jacket of polyethylene.

5 99
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1101ER1ATION SHEET 1.2,1.21 (continued)

d. Stalpeth (C2) - A corrugated aluminum tape 6plied longitudinally .

without overlap; a corrugated steel tape with soldered longitudinal
seam; a coating of asphalt compound is.sometines Included, and an
egtruded jacket of polyethylene.

e. Pasp (H3) - Continuous polyethylene jacket applied over the core,
wrapped with crepe paper and aluminum tape applied longitudinally

.without overlap; covered by a tin-coated steel tape having a
soldered longitudinal seam, and an outer jacket of polyethylene.

f. Lepeth (D) - Polyethlene jacket applied over the core with an
outer. covering of lead.

g. Polyethylene Jacket (E) - A jacket of polyethylene extruded over
the lead iheath.

h. Polyethylene Jacket Lepeth (F) - A cable having a polyethylene
jacket extruded over thi-Tep, sheath.

v

3. Outer protection codes and descriptions

a. Jute-Protection (JP) - Paper wrappedlead sheath with an outside
covering of-asphalt impregnated jute.

b. Corrosion Protection (CP) - Two reversed layers of impregnated
and reinforced paper and an outer layer of rubber asphalt backed
fabric tape.

c. Aerial Ta e Armor (AT) - Lead Sheath. A bedding of cutched jute

w t out asp a t impregnation) apOlied directly over the lead

sheath, and two spiral wrappings of galvanized tape armor.

Polyethylene Sheath. Two layers of impregnated and reinforced

paper; two sprii-Tappings of galvanized steel tape armor.

d. Buried Tape Armor (B1 - Lead Sheath. Impregnated paper and

cushion of jute; two layers of steel tape and an outer,covering

of impregnated jute. Polyethylene Sheath. Two layers of impreg-

nated and reinforced paper, two layeWiff steel tape, and an

outer covering of impregnated jute.

e. Gopher Tape Armor (GT) . Impregnated paper, single spiral of

steel tape, -impregnated paper, outer covering, of jute.

Modified Taie Armor SMT2i - A-layer of alternate lead and paper
tapes, two or tliree steel tapes, and an outer covering of jute.
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INFORMATION SHEET 1.2.1.21 (continued)
-

Light Wire Armor' (LA) - Wrapping of jute over a lead sheath
followed by a-layer of armor wires and an outer covering of
two layers of asphalt impregnated jute. pap Sheath. Cutched
jute; layer of galvanized steel wires, and outer-5'0r of
impregnated jute.

Submarine Single Armor (SA) - Consists of a wrapping of asphalt
impregnated jute on a lead sheath, followed by a layer of armor
wires and an outer covering of two layers of asphaltAmEreg-
nated jute.

i. Submarine Double Armor (DA) - Consists of a wrapping of asphalt
impregnated jute over i lead sheath, followed by a layer of
armor wire, spiralled in the opposite direction, and an outer
covering of two layers of impregnated jute.

4. Abbreiiations and descriptions of conductor arrangements

a. Pair (PR) - Two strip paper, pulp or plastic insulated wires
Tiaited together. -4

b. Quad (QD) - Two strip paper, pulp, or plastic insulated pairs
twisted together to form a quad.

c. Video (VID) - A special plastic insulated pair with longitudinal
and spiral copper taper shields, for video service.

d. Coaxial (COAX) - Bare central conductor with plastic disc
insuTators and copper tape outer conductor, Wooed with two
spiralled steel tape shields. \\,

,-

e.-. Disc Insulated Quad (DIQD) - Four bare copper conductors equally
spaced and insulated *means of notched hard rubber discs,
enclosed in a shield made of thin copper and two spiral steel
tapes.

r-

3

1 I
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CONSTRUCTION ELECTRIEIAN SCii0OL

. CE "C" CABLE SpLICING

JOB SHEET 1.2.1.1J

(TITLE) STRAIGHT SPLICE, LEAD

INTRODUCTION

T

L?

This job sheettis designed foe your 'use And it provides th'e ilecessary;

information that is needed toicomplete this assigned splice. Before you ,-..

proceed READ THE ENTIRE JOB WET, and ika kit-is Used be sure you read ,1
the.instructions that come with the kit.

Once the splice has, begun 'it should be continuous and as rapid as good

workmansh;p will 4110w in order to minimize the exposure of the insulation

to the atmosphere.\

Satisfactory telephone cable joints are largely dependent upin'the quality

of workmanship; therefore, the splicer must have a 1.6wledge of acceptable-

practices and proficiency in the use of tools and materials. -

kFERENCE

Standard Installation Practices Outside Plant Cable Splicing, W11-372-1

EQUIPMENT AND MATERIALS

1. Cable splicers tool box 11. Lead sleeve

2. Cable cutter 12. 4" wide muslin-

3. Sharpening stone 13. Solder pot

4. Lead telephone cable, 26 to 101 pair 14. Stearine flux

5. Scotchcaseconmunications *it 15.. Cotton tape, 1"

or equal
16. Paraffin

6. Cotton s1eplAs, 52 to 202 ea., 3/32"
17. Fuel for furnace

18. Solder, SN 40-60
7: Cotton tae, 1/2"

8. Paper past,ers

9. Paraffin,pot

10. Furnace

0

k

1

I.
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1.2.1,1:

JUB ST4t-',5

QOWINUED)

,

r
1. Trainlindpos lition the cableu into their final.poion qr as close

as possiblevoverlaOnc.thum for at leatt 36".

a. Make benthi as large a radius ass possible.
.

1;:r. Do not kink cable,. 1,nake berids grduaI
2. Prepare lead sleeve.

C.

When selecting ,the sleeve for leadrsheiath cb1e in this
class se the tables at thto end of. this job sleet. You
will ne4 to knbw the irair count and AWG of wire. Assume
that it ui1 1 be made- on suct equipment a terminals and
splice leading-coil cases and that no splice-joint material
other than the lead sleeve is involved.

Cut sleeve endo squarely.

Bevel edges of each end'as Ahown below.
.o

CLEAN (ACM IWO INETM A SOA111 HOOK
OA RASP, ass COAT wan srEmtint .

Clean two 3" areas, one at each, ehd of the sleeve us showh
.:

Coat cleaned areas, with stearine.

e. Beat down one end until it will just fit over the cabled:
1

a.

3. Measure splice opening.

a. Determine centerline of ppening.



.1.31:1 SRI= 1.2.1.1J C9NTINUE6)

J

CENTER
OF SPLICE

1c)

Subtract 3" from Sleeve length, this will give you the splice

opening. 4

c. Measure half length of opening from each side of centerline,

and mark.

4. ,Ring sheath.

a. Ring sheath at spliceopening marks, proceeding completely
around the cable and halfway through the sheath.

b. Ring small cables witl knife or shears; ring large cables

with chipping knife and,hammer.

_clean and tia sheath.

a. Using card brush or shave hook, clean faurinche f the

sheath at each end of the splice opening.

Inspect cleaned surface, remove any dull-spots or streaks

that mdght be present.

c. Coat-clean surface with stearine.

Perform the tinntng as you were shown by the instructor.

sows tfAco SmfAroccOAT
WON StEANIMi Akit PIACI
CAKE FASTEN,.

3

81.
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JOB SHEZT (CJ.,TINUZI))

6. .Remove lead sheath.

.1

N4TE: When s:All cables are being used it is not necessary to
split the sheath to remove it. Splitting is used on
large, cables.

a. Split sheath ;dith a hammer and chipping knife.

After each blow of the hartmert, use knife to pry open sheath
ightly.

c. Plaice sure chippihg knife does not cut core ,wrapping paper or
damage' the core in any other wkly.

d. Open sheath by turning back upper and lower sheath sections
with hammer or "B" cable sheath opener.

'Remove sheath by -spreading until core is free enough to
permit bendfng .and- breaking clear of shegth.

'1ST OPERATION

./..ge h..

ZUT RING IN SHEATh
AROUND CAKE WITH
CHIPPING 104W11.

SCRAPE SHEATH WM
SHAVE HOOK, N110 COAT
MTh STEAMNE.

DRIVE CHIPPese "Jun MOEN
SHEATH WITH A HAMMER. DO
NOT ALLOW 'THE KNIFE TO CUT
THE PAPER WRAPPING OF THE
CORE.

2N0 OPERATION

. REMOVE SHEATH

0 Lriing chipping knife. 0 Opining Athenth-

Tt. 532i

Sheath ransinigt.



JOB SHEET 1.2.1.1.1 (CONTINUED)

Cable butt.

As Center two layers or dry 1" cotton tape overiedge of sheath.

b. Tuck tape under sheath with scinsbra of cable butting tool.

et. If scissors are used, do not damp insulation undersheath.

Butting tuck method

8. Boiling out.

NOT& This step is done to prevent absorption cef moisture. Boil

out conductors with a solution of paraffin or impregnation

bia.X

k

a Heating the mixture'to correct temPerature takes little effort.

b. Bring the paraffin pot up to 375°F to 390°F (191°C to 199°C).

c. Attach paraffin pan or trough. (see below)

to

5

HOKER
4-,

PAR.Finki TROUGH

*-START1NG POINTS FOR rAtt AFFIN,POURING
MELVNGPOT

,383

4IF



JOB saa:r 1.2.1.1J (conwEn)

9

d. Separate pairs to permit the pdraffin to pass freely through
them. Also, 6end them down so that their ends wip be below
the level of the cable.'

Start pouring paraffin about ail inches bhck on the sheath.
After the sheath is hot; continue ^poUring the paraffin grad-
ually moving towards the end of the conauctors until all
moisturb is removod.

NOTE: When working under very damp conditions, strip and boil
nut only one end at a time.

Splicing the conductors.

a. Place the sleeves as indicated. TWist the wires of eadh ?air

together after placement is completed;

corm* ',kt vit."

3Ft ME POINT

40i

A

)pain

STEP 1

b. Grasp 1 pair-of wires in cable A between the thumb and forefinger

of the second hand. -Praap another pair of wires (cable B) be-

tween the thumb and forefinger of the first hand.
SEC0,40

&Oil A NAMO

SPLICER'S
SCISSONS

CAMAS

tiAtio0

wil4I 4
!Hut I

wmrs
wmr PAM

6

STEP 2

LI' 1 f44,



JOB SHEET 1,2.1.11 (ciNTINUED)

c. Bring both pairs tozothey for spli ng alloving enough Black
to insure a symmetrical layup of co cited splice.

ST

do Give both pairs a 1/2-turn twist to break the insulation.

STEP/.

385

e. Graap both pairs in the first hamd4 slide ths first hand along
bot pairs until thf,proper tail length is rmached and cut bath
pairs with the splicer's scissors. Observe that the tail length
is determined by the vire gaugo. A three-inch tail is required
'for 24-gauge wire. A slightly longer tail is required for
heavieruirodo

STEP 5

f. Use the second and third fingers of the second hand to hold
both pairs against the pal* of the second hand; grasp the
wires just above the twist and remove the insulation. If

the insulation will not remoye easily, place the wires be,
twoen the thumb and the back edge of the splicer's scissors.
Then pull the-insulntion from the conductors.

STEP 6



JCB SHEET 1.2.1.1J (=TIMM)

While removing the insulation from the wires with one hams',
separate.the wires of the other pair as illustrated.

STEP 7

h. 'Slide the first hand under pair 1 of cable A and allow pal; 1
to rest on the first hand. Grasp pair 1 of cable B with the
first hand and strip the insulation from the wires with the
second hand. With the first hand, grasp the "ring" vire.
Push the "tip" wire to the side with the free fingers of the
first hand.

STEP 8

4

i. Grasp the "ring" of eabae Bwith the second hand; draw the
wi.res together and give them a 1/2turn'tvist. Include about
1/47inch insulation of both wires in ihe twist. This will.
prevent unfurling.

8

Sr7F.P 9



JOB SHEET 1,2.1,1.1 NULD)

V

Gragp the i4r0s batmen the thumb and forefinger o4f the first
hand and mall one wire over the other as shown below.' Graip
the tails ofihoth wires between the thumb and forefinger of
the second hand and bend the tails'perpendicular to the
section of 4ires in the first hand. Hold tightl* the section
of wire in Om first hand. 'fast the first hand section Iv
cranking With a wrist movelent of the second hand; allowing
both wiresito turn loosely between the thumb and forefinger
of the second hand.. Continue cranking until a pigtail
(twisted 4ection) of-1/2-to 1-inch length is formed.

(1) Continue cranking until the pigtail is forced behind:
the 'thumb anOrefinger of the first hand. After a little

pra4ice yuu can make the plgtail w farming several
twlists with the wires held loosely in the second hand.

finished pigtail should be loosely twisted at the
neck and tightly twisted at the free end. Neck looseness
reduces the possibilit,y of breakage, and free-end tight-
nass provides good electrical contact.

(2) drark 19- and 16-gauge wires to Dorm a pigtail with' a' .

dsfi-u.te change froa looseness to tightness.

(3) ;Hold both wires especiallytight at all timea between the
:thumb and forefinger,of tha fitst hand when cranking 26...
,gauge.to 22- or 24-gauge wires and when cranking 24-gauge
to 19-gauge wires. rt this procedure is not followed, a.
spiraling of the smaller around thelarger wire (not a
twisting together of the two wires) will result.

N36 7

ATEi'lO

k. Grasp the sleeve with the thumb and %forefinger of,the first

hand. Bend the pigtail to an angle of approximately 45 degrees

with the Scissors in the.second hand. Determine the overall

length of the pigtail aid determine the length of the,tightly

twisted end of the pigtail. The overall lengt 1? sholytd vary

from approximatotly 1 3/8 inches for 24- or 26-gauge .conductors

to approximately 1 3/4 inehe3 for 16- or 19-gauge conductors.



0.

(CO:ITINU4D)

The length of the tightly twisted end shouli vary flee=
approximately 3/t inch for 24- or 26-gauge conductors to.,
appraxlmately,1/2 inch for 16- or 19-gauge ponductor.
Complete the"joInt by.cutting the.pigtail to the requ'.red
lngth with Ahe sdi,5sors held in the second hand.

1. Slip the sleeve over the pigtail with the first hand and reach
for the "tip" wire with the second hand as shown in the figure.
Now, repeat the operations in steps 1 through 12 until'ail the,
conductors have been joined.

STEP 12

101, To be sure the pigtails you make are good, compare Your product
with the figure below. Notice the length of the tight tures
ahd the loose turns, observe the square-cut ends and the overall

-length and strn1 7htn9ss orthe pigtail. All of these factors
. are important.

_

STE.P 13

n; Arrange the joints in rows twerisure a proper splice iltildup.
Ti e. number of rows is directlY proportional to the splice'
opening length..., 5,

(1) Alloy approximately nne,fourth inch betweep adjacent rows.
A

4

411°

-4*
4.
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' !ft

4

3 SIIE4T 1.2.1,1.1(cilZINUED)

(2)

(3)

nIt Wow the 'eleeves of on, row to ovarIs0 those of.I
another. Arrange the number of sleeves n each row, tO

provide a uniform sise for the entire length of the
Completed splice.

Unless otherwizo instructed, locates the end rows the same
distance froh each end of the splice opening.

* so.4.411,

NOTE: When you'ha,re completed the pair splicing, it is time to
boil the splice out to ensure that all the moisture is out
of it.

10, Wrapping the splice.

a. After you boil it'out then wrup ifti splice with 4" muslin

starting at the center of the splice.

b. Secure the end of the Muslin with a slip knot in the middle.

U. Boiling out the splice for the last time. After the muslin is
in place you will boil out the splice once more to be sure that
all the moisture is gone.

11



390

be

SliE10

Prena.) sheath and sleeve.

I.

a. Mil:Ke sire sheath and sleeve surfages have been cleaned and'
sLeurind.

h. :')ttwl sleeve over splice opening and beat sleeve en s
tir,htly aroind sheath.

c. Limit the width of the joi.nt by placing naper pesters around
the cable and sleeve. See chart below.

,

It is recommended that you use two layers of paper
pastors pn the splice.

arel cable peeler 10
cab* A Oa.)

Diarrwier
an.)

tol I M.

9 tO
41:2 to 6

BEAT IN SLEEVE TIGHTLY
AROUND CABLE.

1/2

A

d. :;ecurc pan trough below joint, this will facilitate the removal
of sol:ler drippings by placing a dry newspaper in pan or tro!Th

e. Ylace necessary wiping cloths at a convenient location.

13. Wiping the sleeve.

a. catch cloth slightly below joint.



(Cx.TbNIV0)

b. Piyir one ladle of solder slowly over sherith and sleeve,
'moving the ladle in a circula; motion at all times.

I'

HOLDING THE FINIiNG CLOTH

NOTE: A3 you are heating up the joint it is a very good idea
to keep pouring tha hot solder from the catch.cloth back
into the ladle. This will help to cool it down.

.Raise catch cloth so the side edges touch pastors, maintaining
center of cloth in shape of a cup or pocket.

d. Continue p3uring solder, distributing it over the top and sides
of the joint.

e. Insure uniform distribution of solder over the joint, and when
it gets mushy, bring it up to the top of the spliqe.

f. Make sure that all pairs of the joint are well heated With solder.
DO NOT OVER HEAT.

g. With the solder in the catch cloth form and pack the joipt.

By using the wiping cloth make the final three wipes.

13

,59/



39.2.

JOt SHEET 1. 1.13 (continued)

14. Testing the splice..

d. Remcve about 18" of the sheath from each end of the splice.
This will be used for testing.

b. Using TS-420/U, Wephone Test Set or equivalent (76C),
test all the conductors for tone.

INSTRUCTOR'S INITIALS

0 7,



393

A

JO
B

SH
E

E
T

1.2.1.1J

(6C
1T

IN
V

E
D

)

T
A

B
LE

9-1.

S
T

A
N

D
A

R
D

LE
A

D

S
LE

E
V

E

S
IM

S

.13S
ID

X

D
IA

M
E

T
E

R

(IN
.-

)

LE
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G
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H
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A
L

W
A

LL

T
H

IC
K

N
E

S
S

3/4

15

1 15

1 1/4

15

1 1/2

16

1 3/14

17

2 17

2 1/14

17

2 1/2

20

2 3/4

20

3 20

3 1/4

20

3 1/2

203 3/14

20

/4 20

14

1/2

20 and

225 22

5 1/2

226 226 1/2

227 22

II.

E
C

T
R

A
-S

T
R

E
N

G
T

H

W
A

LL

M
IC

X
N

E
S

S

5 22

5 1/2

226 22

114

6 1/2

22

7 22



JOB 6n.r coarlt:utp)

ize of
ceelc!

(No.Prs)

6
1

3/4

11 1

16 1

1 1/4

.1-)1 1 3/4

76 1 3/4

101 2 1/4

152 2 1/4

202 273/4

303 3 1/2

404 4

455 4 1/2

606

9C9

1212

1515
1818'

212.1

TALLL II. LEAD-SHEATnED, PA.1RED CABLE: STPAIGHT SPLiCE

GAUGE OF Cil,kE

19 22 24

SIZE OF SLEEVE

LL

15
'15*15* 1 1

15* 1 15* 1

15 1 1/4 15* 1

17* 1 1/2 15* 1 1/4 ,

17 1 3/4 17* 1 1/2

17* 1 3/4 17* 1 3/4

17 2 17* 2

20 2 1/4 17* 2

20 2 114 20* 2 /2

20* 3 20 3

20* 3 20

3 1/2 20 3 1/2

4 1/2 20 4 1/2

5

5 1/2

28

DO

v
\-

15*
5* 1

,15* 1

,15*. 1 1/4

y15* 1'1/2

17* 1 1/2

17* 21 3/4

. 17 -2

20* 2

20* 2 1/2

20* 3

20* 3 1/2 ,

34(
, '4 1/.2

20* 5

J

1_ 5

-L

= Diameter in inches.

-t Length in inches.
* m If paraffin is used, ;elect sleeve cf next smaller diameter.

527

15*

1L)*

15*

15*

15*

17k
17,k

17

23*
2c

20

20

20*
20*
20*
20



JOB SHEET 1.2.1.1J (CONTINUED)

T E 9-111. LEAD-SHEATHED, 19-GAUGE, PAIRED CABLE: BRIDGE SPLICE: MIMI CABLE NOT CUT

Size of
main

SIZE OF BRIDGE CABLE (NO. FRS)
,

II or 16 26 51 76
. 101 152 202

cable .

SIZE OF SLEEVE
,

,(No.prs) D L D L D D L D L
26
51

1 1/2
1 3/4

15
17*

1
2

3/4 17*
17* 2 1/4 17*

76 1 3/4 17*. 2 1,7* 2 1/4 17*
101 2 17 2 1/4 17* 2 1/2 20*
152 2 1/2 20* 2 1/2 20* 2 3/4 20* 3 20*

,

202 2 1/2 20 2 3/4 20* 3 20* 3 20* 3 1/2 20*303i 3 20 3 20 3 1/2 20* 3 1/2 20* 4 20* 4 1/2 22*
)

404 3 1/2 20 3 1/2 20 4 20 4 1/2 22* 4 1/2 22* 5 22* 5455 3 1/2 26. 3 1/2 20 4 20 4 1/2 22* 3 1/2 22 5, 22* 5 1/2 22*

D 'Diameter in inches
L = Length in inches
* If paraffin is used select sleeve of next smaller diameter



17CLE 9-1V. LEAD-SHLATHED, 22-0AUGE, A RED CABLE: BRIDGE SPLICE; VAIN CABLE NOT CUT

SIZE OF BRIDGE CABLE-(MO. PRS)

rin
kable

11 or 16 26 _51

0 L 0

:6 1 1/2 15* 1 1/2 15

1 1/2 15 1 1/2 15 1 3/4

7C 1 3/4 17* 1 3/4 17* 2

101 1 3/4 17 1 3/4 17 2

152 . 2
17* 2 17 2 1/4

202 2 1/4 17* 2 1/2 20* 2 3/4

333 2 1/2 20* 2 1/2 20 2 3/4

404 2 3/4 20* 2-3/4 20 3

2 3/4 20 3 20* 3

CO6 3 20 3 20 3 1/2

'239 1/2 20 3 1/2 20 4

76

SIZE OF SLEEVE

17

17*
17

17

20*
20

20*

20*
20*
20*

2 17

2 1/4 17*

2 1/2 20*
2 2/4 20*

2 3/4 20

3 20

3 1/2 20*

3 1/2 20
4 20

101 152 202 303
,

'7-

2 1/4 17

2 1/4 20
.

2 3/4 20 3 20*

3 20 3 1/2 20*
i

3 1/2 20 3 1/2 20 4
',* ;

i.(1,

!

1

3 1/2 20 4 20* 14 1/2 22". 1
1

4 20* 4 1/2 22* 4 1/2 221 4 1/2 i22
4 20 4 1/2 22 5 224-N5 !22

0 = Di6rocter in inhes.
L Cength in inches.

* = If paraffin is vsed, s7.1ect sleeve of next smaller diameter.

- - -



( JOB SHEET.1.2.1.1.7 (CONTINUED)

9-V. LIM:SOLAtilLO. 21-GAUGE, PAIPEQ CABLE: 111Iptt7SPLICF; Vt1N CACLC HOT CUT:

76

51

76

101

152

202

3n3
104
C` t

111?
1515

1

1

1

1

1

SIZE OF BRIDGE CAGLE (60.PRS)

M1.4e..m.imPh

,V

26 51 76 1101 152 202

SIZE OF suur
---

c ,

D L D

1/4 15

_

1 1/2 15*

1/2 15' 1 1/2 lb 1 3/4 17

1/2 lb 1 3/4 17* 1 3/4 17 2 17* .

.1/2 15 1 3/4 17 2, 17* 2 17 2 1/4 17

3/4 17 1 3/4 17 2 17 2 1/4 17* 2 1/2' 20* 3 1/2 20

' 17 2 17 4 1/4 17 2 1/2 20* 2 3/4 2C4 '2 3/4 20, 1
1/4 17, 2 1/4 17 2'1/2 a) 2 3/4 20* .

3/1 2" 1 2:* 1 1 2n4

1/2 20 2 1/2 20 4 20* 3 20* 3 3 1/2 20* 4 :In'

: 1!,1 2.0 2 3/4 20 1. 20 3 1/2 20* 1 1/2 20 1 a'(/ 4 in

1/2 20 3 1/2 20 3,1/2 20 4 20* 4 20*. 1/2 22t 4 1/2 7,1*
i.

4 20 4 1/2 22 1 1/? 22* 4 1/2 22

D " Dirrtcicr in Inchrs.

L l_ctigLtt in Inches.
* If !)avor-fin is ilsed, 1-ect sleeve of next smiler diamt.er.

19
)

303

3 1/2 70

?fl*

1/2 2c '

1 1/2 22

5 1/
1/2 22*,.



.1

¶Si ze of
7-ain

!cable'

1

1.: . L. 1: CONTINUED)

TACIT g-VI. LEAD-SHEATHED, 26- or U.-GAUGE, PAIRED CUL::
BRIDGE SPLICE: MAIN CABLE NOT CUT

11 or 16 26

SIZE OF BRIDGE CABLE (NO. PRS)

51 76 101 152 202 303

(No. prs)_

2G 1

51 1

76 1

101 1

152 1

202 1

303 2

404 2

606 42

909 2

1212
1515

1813
2121,

SIZE OF SLEEVE

1/4

1/2

,1/2

3/4

3/4

1/4!

1/2;

3/4

OR

15 1 1 4

15' 1 1 2

154 1 1 2

15* 1 1 2

17* 1 3,4

17 1 3/4

17 2

17 2 1/4

20 2 1/2

20 2 3/4

War la

a ON

15

15*

15*

lb*

17*

17

17

17

20

20
a a

a a

-

1 1/2

1 1/2

1 3/4

2

2

2 1/4
2 1/2
2 3/4
3

15*
15

17*
17*
17

17

20*
20

20
dm a

a la

1 3 4 17*
1 3 4 17*

2 17*

2 1 4N 17*
1 2 20*

2 1 2 20

3 20

3 1 2 20*

3 1/2 20*

a la

MIP

2

2

2 1/2
2 1/2
2 3/4
3 1/2
3 1/2
4

17*

17 2 1/4 17*

20* 1/2 20,* 2 3/4 2,0*

210 2 3/4 20* 2 3/4 20 3 20
20* 3 2p* 3 go 3 1/2 20*

20* 3 1/2 20 3 1/2' 2t i20*
20 4 20* 4 20 1/2 22*

20* 4 70 4 1/2 22* 1 1/2 22

a a 4,1/2 22 5 22

4 1/2 22 22*

IP. MA Me AR ae Am. I= NR Is 5 1/2 ,22*

D = DIrlr..qcr in inches.

L = Lc.mgth in inches.

* If paraffiri s used, select sleeve of next smaller diameter.

20

5 11



JO-J.; SiiLia (coNTINUED)
TAqLE q-VII. LrAD-SHEATHE0, 19-GAUGE, PAIRED CABLE:

BRIDGE SPLICF; MAIN CABLE CUT

;

11 or 16 77:26

111

-rs

or 1G
26

51

76
101

152

?fl?

2:13

1

1

1

2

2

2

3

3

1/2

1/2

3/4

1/4

1/2

1/2

SIZE or BRIDGE CABLE.(NO. PRS)

51

-.4

76

SIRE OF SLEEVE

101
1 152 4 202 1 303

15*
15 1 3/4

17 2

17* 21/4 2 1/4
17* 2 1/4 17 2 1/2
20 2 1/2 20 2 3/4
20* 3 3

20 3 1/2 4

2 3 4 20*
3 20* 3

3 1 2 20* 3 1

4 20* 4 1

20*

2 20 4

2 22* 4 1 2 ,22"' 1/2 22'

L
D - in inchns,

Lcnclth'in inches.
* = rr r,lr,offin is used, se1cct slcove of noxt smaller diamter.

21
"
I



or 16

51

76

101

1 L
'19

303

Y..0.411INQL1);a

TABLE 9-VIII. LEAD-SUATNED, 22-GAUGE, PA RED CABLE:

ORIDGE SPLICE; MAIN CARLF CUT

SIZE OF BRIDGE CABLE (NO, PRS

ii Cr 16 25 51 76 101

c,

152 ; 202 303 ,

SIZE OF SLEEVE

0 L 0 L 0 L D L

,

.0
.

L. 0 0 LDL
1 1/4 15 .

1 1/2 15* 1 1/2 15

, 1 1/2 15 1 1/2 15 1 3 4 17

1 3/4 17 1 0/4 17* 2 17* 2 17

1 3/4 ; 17 2 17* 2 17 2 1/4 17* 2 1/4 17*

2 17 2 1/4 17* 2 1 4. 17 2 1/2 20* 2 1/2 20 2 3/4 20*

2 1 17* 2 1/2 20* 2 3 4 20* 2 3/4 20* 2 3/4 20* 3 20* 3 i20

2 3/4 20 2 3/4 20 3 + 20* 3 20 3 1/2 20* 3 1/2 20* 3 1/2 2 ;4 20*

;
I

1

12,1672tcr in inc.cs

gt_!, in inches

* Y ffin is used, select sleeve of next smaller diameter

22



(No. ptjt
11 or 16

26

51

76

101

152'

L202

303

1.2.1.1.1 (CONTINUED)

TABLE 9-IX. LEAD-SHLATHED, 24-GAIME, PAIRED CEIT,:
BRIM SPLICE; MAIU CABLE ag

SIZE OF BRINE CABLE (NO. PRS)

11 o 16 26

A

L

1/4 15
1 1/4 15 1 1/2
1 1/2 15* 1 1/2
1 1/2 15 1 3/4
1 3/4 17* 1 3/4

17* 2

2 1/4 17* 2 1/4
1/2 20* 2 1/2

51 76 101 152

o = DiwnIter in inches.
L = Lcneith in in-ches.

,* = If paraffin is used, select

SIZE OF SLEEVE

15*

15 1 3/4
17* 1 3/4
17 2

17* 2 1/4
17* 2 1/2
20* 2 3/4

17*
17

17*
17*
20*
20*

3.13

2

2

2 1/4
2 1/2
2 3/4

17*

17*
17*
20*

20*

sleeve of next smaller diameter.

23

2 1/4
2 1/2
2 3/4
3

17*
20* 2 1/2
20* 2 3/4
20* 3

t
I

20
,

20 3 20e
20* 3 1/2 120* 1,3 1 2 20



fAELE 9-X. LEAD-SHEATHED, 26- or 28-GAUGE, PAIRED CABLF:
BRIDGE SPLICE; MAIN CABLE CUT

SIZE OF BRIDGE CABLE (NO. PRS)

IT or 16 * 26 ( 51 76 101 152

SIZE OF SLEEVE

202 3'33 L

1

1

1

1

1

I

c

Y

Q

1/,4

1/4

1/4

1/2

1/2

3/4

1/4

L

15*
15*
15

15*
15*

17*
17*
17*

D L D L D L U L 0

______
,

D

!

3/4

3/4 '23

L

____

0

1 1/4

1 1/2

1 1/2

1 1/2

1 3/4

2

a 1/4

15*

15*

15*
15*

17*
17*
17*

1

1

1

2

2

2

1/2

1/2

3/4

'.

1/4
1/4

15*

15

17*
17*
17*
17

1

1

2

2

2

3/4

3/4
,

1/4
1/2

17*
17*
17*
17*
20*

2

2

2

2

1/2

1/2

17*
17

20*
20

!

2

2

.

1/4

1/2

3/4

17*
20*

12.0*

2

2

20*i
i3 120*

5f.,!:trr 17 inctles.

Lch in
if par2ffin is used, select sleeve.of next smeller diameter.

24



SILIT 1.2.1.1J (CONTrNUED)

941. LEAD-S.,tE THD, 1.6-GAUCE PAIRED CiinE AND OUADDED CP7:f:

STRAIGHT SPLICE

. DIAMETER OF
MAIN

CABLE (O.)

SIZE OF
LEAD SLEEVE

314

1

1 1/4

I 1/2

1 3/4

2

2 3/8
2 5/8

1 1/2

1 3/4

2

2 1/2

2 3/4
3

4

4 1/2

vair

15*
17*
17*
20*
20ir

20*
20*
20*

D = Diameter in inches.

L = Length in inches.

* = If paraffin is used, select sleeve of next smaller diameter.

25
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. irr 1.2.1.1j (corFINUEW

TABLE 9-XII. LEAD-SHEATHED, 16-GAUGE, PAIRED CABLE.AND QtJDED \CABLE:

BRIDGE SPLICE

Di arrcter

'of

main
cable (in..

DIAMETER OF BRI GE CAB E IN.

3/4 ,1 1/4 1 1 2 1 3/4

STZE OF SLEEVE

+----

3/4 2 17*

1 2 1/4 17*

1 1/4 2 1/4 17*

1 1/2 3 20*

1 .3/4 3 20*
3 1/2 20*

3/S 1 201

5/3 5 22*

, 2
, 2

; 2

20*
20*
20*
20*
20*
22*

Dia,ietr of bridse cable

2 21/4

SIZE OF SLEEVE

25/8

2 4 2

2 1/4 5

2 5/8 6

22

22*
g2*

22*
22* 22*

.1%

3 1/2

4

4

4 1/2
5 1/2

20*
20*
20*
22*
22*

4 20*

4 1/2 22*

4 1/2 22*

5 1/2 22*

40.

= 0iam:I.t2r in inenes.

L = Length in inches.
* - If paraffin is used, select sleeve of next smaller diameter.

26
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4ET (00:iTINUSD)

17,:,LE 9-XI II. AUXILIARY LEAD'SLELVES FOR PLASTIC-SHEA1K!, ccLc :
INSIDE- SLEEVE .DIWETERS*

INSIDE SLEEVE DIAMETER (In.)

405

19-gauge
cable

16 1

26 1 1/4
76 1 3/4

101 1 3/4
152 2 1/4
202 2 1/4
303 2 3/4
404 3

455 3

F,06

929
1212
1E1f,

112
2121

22-gauge
Cable

24-gaug
cable

nr

utile

1 3/4

1 3/4 1 1/2

2 1/4 1 3/4 1 1/2

2 1/4 1 3/4 1 3/4

2 1/2 - -
2 3/4 2 1/4 2

3 2 1/2 2 1/4

3 2 1/2

3 2 3/4

3

3

w When estimating the lead-wedge size needed at Y joints, add 1/4 inch to th2

diameters listed in the table. The resultant figure equals,the approximate
outside diameter of the auxiliary sleeve.



TAPLE 9-XIV. LEAD SLEEVES FOR SPLICES IN TENT* POSTS;
19-, 22-, 24-, and 26-GAUGE CAPLE

INSIDE DIAMETER OF SLEEVE

nrf; SLLEVE
LENGTH
(IN.)

19-GAUGE
CASLE
(IN.)

a-GAUGE
CABLE

24.-GAUGE

CAGLE
(IN.)

), 11,

or IG
26

51

ioir

101

152.

202
303
4;14

9

9

9

9

9.
9

9

9

1 1/2

. 1 3/4

2

2 1/4
2 3/4

.......,

---
-.._

!..lbAme

Jr 1/4

1 1/2
1 3/4

2

2

2 1/2
3

---
,

1

1 1/4
1 1/2
1 3/4
2

21/2
2 3/4
---

?fi-GAUGE

CA3LE
(IN.)

1

1 1/4

1 3/4
2

2 1/2
2 3/4
3

):)



.L 3:i.LET C

TAKE 9-XV. LEAD SLEEVES FOR SPLICES

WITH SPLICE LOADING COIL,CASES

'CA8LE

;D:PI:ITER

(IN.)

CAI:LE O.

CIRCUI- PROGRAM

FERENCE CASES

(1N.)

1 1/4 to 1 3/4 4 to 5 1/2

LEAD SLEEVE

IN SECTION

(IN.)

-rr

Al ¶JR:JGHT
SPLICE

0 L

(IN.)

4 or 6 4 1/2 20 4 1/2 x 20

2 3 1/2 x 20 4 x 20

:1 3/4 to 2 1/4 5 1/2 to 7

2 1/4 to 2 5/8

411
I I

L_

* If cable is maintained under continuous pressure, use lead sleeve of extra-

strencith wall thickness and place aerial cable supports (Part 1) on cable

nei,r each end of sleeve.

7 to 8 1/4

93/4

4 or 6 5* x 20\ 5 x 22*

1

4 x 20 4 1/2 x 20

4 or 6 . 5* 22 5 1/2 x 22*

2 4 1/2 x 20 5 22*

6 5 1/2* x 22
'14")r

X L

29

C



408
17, LitJ) SL:EVES FOR DISK VILICES:

INSIDE SLEEVE DIP-TERS

INSIDE EIT.Y':TER H' LIAM SLEEVE

.1,.'1 A

-

OPFN-HOIE OISK
SLEEVE

4

_

1:L0:EU-HOLE DISK
IN SLEEVE

4 1/2
4 1/?.

3 1/2 4

3 1/2 4

4 1/2* 4 1/2

A 4 1/2*
*

4 1/2

1 - 4 1/2*

17.:1 P 5

5

5 1/

C,
5

6

1/2
6

A 5 5

)1 r
,

5 6

5 6

5 1/2

:73 5 1/2 6

-LYJ3
5 1/2 6

**,
5

5

1/2*
1/2*

6

6

5 1/2 6

- A 5 1/2

c,)1rj'fin ic-used, select sle.eve of-next smiller diameter.

'30



4s:

(cRS)

qXv1i. LEAD SLEEVES FOR DUCT SPLIL:::

UIT!! 3 1/4INCH COTTM SLEEVES

H--- LErs1,17=7 sT7I

GAUH COT1r!

SLEJVFS

19

19

2 3/4
2 3/4

4(); 2? 2 1/2

6C'3 22 2 3/4

c;DI 22 2 3/4

24 2 1/4

tiC 24 2 1/2

9'1? 24 2 3/4

1212 24 2 3/4

1515 24 2 3/4

605 26 2 1/4

Q03 26 2 1/2

1212 26 2 3/4

1215 26 2 3/4

1SVci 26 2 3/4

2121 26 7 3/4

SIZE
nF

c:A;3t E

(PRS)

4

(-)w)

'209

1212

1515
1212
1515
1318
2121

1 A5L

31 1

49

31 1/2
28

59 1/2
31 1/2
31 17.2

35

49
70
31 1/2
31 1/2
35

42

59 1/2
70

(JXVI. LEAD SLEEVES FOR DUCT SPLIUS
WIH 2 1 2INN COTT SLEEVES

LEAD SLEEVE SIZE

GAUE (IN.) OF
COTTM
SLEEVES

6

15

7

7

8

412

18

7

7

8

in
ir
18

19 2 3/4 40 12

22 2 3/4 43 15

24 2 3/4 29 8

24 2 3/4 40 12

24 2,3/4 56 1/2 18

26 2 3/4 29 8

26 2 3/4 34 1/2 10

26 2 3/4 48 15

26 2 3/4 56 1/2 18



-WO

(!;

) .,))

. A

e : ! :

C1' "4 1. ^'

NO. Oi LAYi_P,S T1

s,

(.

PAPE-INSUL!*,70 ( I) \,

4 lr:,

'. Ir."'

5 1/2*
6 .

5 1/?

6

i

i

...$

k.

1

0

1

tJar-1r.-,u1ated quads ere loedec!, increrise sleeve diameter 2 inct.

1

33
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11.2.. (CC;71:2LL)

TABLE 9-XX. LEAD SLEEVES FOR STRAIGHT SPLICES
OF ALUMINU cONDUCTOR CABLES

ST7E

0r
CABLE GAUGE

20 2217
;7fl

(IN.) N . (IN.)

L D I L

IN.) (IN.) RIN.)
i

11

1

1

15

1/4 15 1 15
1

15 1 114 15 1 1/4 15 1 15

1 1/ 15 1 1/2 15 1 1 15

51 2 17 1 3/4 15 1 1 15

/5 2 1/2 20 2 17 1 3'4 17

101 2 3/4 20 2 1/2 17 2 17

1:2 3 1/2 20 2 1/2 17 2 1/2 17

702 4 20 3 20 2 1/2 20

303 3 1/2 20 3

401 4 20 3 1/2 2:

455 4 1/2 20
1=1.. Ow .1. INN 4 2

90') 5 1/2

34
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CONSTRUCTION ELECTRICIAN SCHOOL

CC "C" CABLE SPLICING

1.2.1.2N1

BRIDGE SPLICE, LEAD

INTRODUCTION

This job sheet is designed for your use and it p-ovides the necessary
information that is needed to complete this assigned splice. Before
,)u proceed READ THE ENTIRE JOB SHEET, and if a kit is Used be sure you
read the ins-67(kt-Fon-s 1ER-6111i WTIFthe kit.

Once the splice has begun it should be continuous and as rapid as good
workmanship will allow in order to minimize the exposure of the insulation
to the atmosphere.

Satisfactory telephone cable joints are largely dependent upon the
uality of workmanship; therefore, the splicer must have a knowledge of

acceptable practices and proficiency in the use of tools and materials.

REFERENCE

Standard Installation Practices Outside Plant Cable,Splicing,, T14 11-372-1

1-,HIPNIENI AND MATERIALS

1. Cable splicers tool box

Cable cutter

A4rpening stone

4 Lead telephone cable, 26 to 101 pair

.
Sotchcast communications kit cr equal

Cotton sleeVes, I-1 to 202 ea., 1/4"

Cotton tape, 1/2"

Paper pasters

raraffir pot
)

10. Furnace

1

s,

"I



J:n SHE2.T. 1.2.1.2J

11., Lead Jleove

12. 4" wide muslin

13. Solder pot

JOB STEPS

14. Steerine flux

I. Prepare lead sleeve. (Do steps 1 through 8 of jPb Sheet 1.2.1.1J,
Straight Splice, Lead, then proceed with this Job sheet.)

2. Select the proper leai wedge and tack it to the cable sheaths using

,the prestlight tnrch.

NOTE: ,Be cnrefUl npt to burna hoie in the sheath.

3. Using the same method as step number 9. in th4 straight splice job sheet,
put the cotton sleeve on in the opposite direction that yeu are going to

move the sleeve after the pair of wires are twisted together.

StArt the bridge splice at the opposite end of the cable from the bridge.

. 3 IN. SHORTER THAN LEAD SLEEVE 11.1

COTTON TAPE \I:RANCH CABLE-

=-

REMOVE SHEATH OF BRANCH CAM E
EVEN WITH SPLICE IN MAIN CABLE.

WIRES BENT BACK
READY FOR :PLICING.

. .

411-1,WWW.

MAIN CABLE

.""`,"17"0"1".". .

WHEN BRANCH CABLE IS SMALLER THAN MAIN
CABLE MAKES THE BRINE JOINTS IN THE TWO
ROWS FURTHEST AWAY FROM THE CROTCH.

2



1.2.1.2J

A

CABLE C **

FAIR IlL{WIRE 3----
wIRE

-WtRE 4}
-WIRE PAIR I

II WiRE 5PAIR {
WIRE 2--

COTTON
SLEEVE

GAOL *

A

WtRE' 4°- WIRE 6

5. When the conductor splicing has been completed bon cut the
finished splice to elinivate moisture in it.

6. Urapi g the splice.

'a. After the boil out pr yt,dure wrap the splice wi h 4" muslin
starting at the center of the splice.

b. :;ccl,re thrl em or th,_, r7111:111ti with n ulip knot in the mIddle.

3



WS
JOB SHEET 1:2.1.23 (continued)

7. Boiling out the splice for the last time. After the muslin is in

place you will boil out the splice once more tobitUre that all
the moisture is gone.

8. Prepare sheatt.. and sleeve.

a. Make sure sheath and sleeve surfaces have been cleaned and
stearined.

b. Position sleeve over splice opening and beat sleeve ends
tightly around sheath.

c. Limit the width of the joint by placing paper pasters around the

cable and sleeve.

Secure the pan trough below the joint. It ir recommended that you

place some type of paper (newspaper) 1:4 the bottom of the pan to

catch the excess solder on. This procedure will enable you to

return the cold solder to the heating pot with ease.

e. Place necessary wiping cloths at a convenient location.

Before wiping the bridge end of the splice place a short length of

1/2" cotton tape between the bridge cables. This cotton tape will

be used in making the final wipe on the bridge end of the splice.

10. Wiping the sleeve.

a. Hold catch cloth slightly below the joint.

b Pour one ladle of the solder slowly over the sheath and sleeve,

moving the ladle in a circular motion at all times.

NOTE: As you are heating up çhe joint it is a very good idea to

keep pouring the hoI so der from the catch cloth back into

the ladle. This will he p to cool it down.

c. Raise the catch cloth so that the side edges touch the pasters,

while maintaining the center of the catch cloth in the shape of

a eup or pocket.

d. Continue pouring the solder, distributing it over the top and

sides of the joint.

e. Make sure that the joint is wv11 heated.

DO NOT OVER HEAT.

4



JOB SHEET 1. .1.2J (continued)

f. Using the solder in the'catch cloth form and p.ick the joint.

g. Using the wiping cloth make the final Ihree wipes,

h. Using the 1/21' X 18" cotton tape wipe the crotch rf the splice
once.

11. Testing the splice

a. Pressure test the splice i7 accordance with TM 11-372-1, paragraph
2-259, pages 2-120 and 2-121.

b. Remove about 18" of the sheath from each end of the splice. This
will be used for testing.

c. Test all conductors for tone with the TS-420(8)/U or equivalent
test set (76C).

INSTRUCTOR'S INITIALS



CONSTRUCTION ELECTRICIAN SCHOOL:

CE,"C"-CABLE.Sel)ICING

JOB SHEET l..2.1.3J

(TITLE) BUTT SPLICE, LEAD

INTRODUCTION -

This job sheet is designed for your use and it provides tile neFessary
information that is needed to complete this assigned splice. Before you
proceed READ THE ENTIRE JOB SHEET, and if a kit is used be sure you read
the instructions fhirame,wfth the kit.

Once the splice has begun it should be coniinuous and as rapid as good
workmanship will allow in order to minimize the exposure of the insulation
to the atmosphere.

Satisfactory telephone cable joints are largely dependent upon'the quality
of workmanship; therefore, the splicer must have a knowledge of acceptable
practices and proficiency in the use of tools and materials.

REFERENCES

Standard Installation Practices Outside Plant Cable Splicing, TM 11-372-1

EQUIPMENT AND MATERIALS

1. Cable splicers tool box

2. Cable cutter

3. Sharpen4ng stone

4. Lead telephone cable, 26 to 101 pair

5. Scotchcast communications kit or equal

6. Cotton sleeves, 52 to 202 each

7. Cotton tape, 1/2"

8. Paper pasters

9. 5tear1ne flux



8
.2.1. J.7

1-C Par% :)ot

11. fu.r::lce

Lend :-.-,leeve

1".. 4" wide mu1in

14 !;oldc.!r pot

,*

1. ertcpare lend sleeve. (Do stops 1 through 8 of Joh Sheet 1.2.1.1J,

:Arnight pl1ce, Lend, thon proceed with tIlis Job Sheet.

Splice the conductors as per drawing below.

4).
2

PAIR LI SECOND

PAIR I FIRSI NANO A

COT TON SC EE.VE-

2

'go



1-// 9

Sift:LT 01()!Ti4144

I IN COT4ON UPI ROLL of MUSLIN

4 *
4.; i--

*

'4

VAIMI

Hutt Joint Using Straight
Joint Technique

LOOP LONG WWI
IWO HUI JOINTS
IS IN 1111111014NT
144.MOIL

3. When the cenductor splicing has been completed boil out the
finished splice ,to eliminate moisture in it.

Wranping the splice.

a. After the boil out4precedure wrap the splice with 40 muslin
startieg at the center of the splice.

b. Secure the end ofthe mufslin with a slip knot in the middle.

5. Bol out the splice for the last time. After the muslin is in
place you will boil out the splice once more to be sure that all
the moisture is gone.

6. Heat one end of the sleeve completely closed.

7; Position the sleeve on the butt splice aver the wedge and beat it
down until it is tight.'

8. Wiping the sleeve.

a. Hold the catch cloth slightly below the joint.

b. ?our one ladle of the solder sloWly over the sheath and sleeve,
moving the ladle in a circular motion at all times.

NOTE: As you are heating up the joint it is a very good idea to
keep pouring the hot solder from the catch cleth back into
the ladle. This will help to cool it down.

c. Raise the catch cloth so that the side edges touch the pesters,
uhile maIntaining the center of thi Catch cloth in the shape of
a cup or pocket.

Continue pouring the solder, distributing it over the top and
sicies of the j,oint.



LA,20

JCB SHEET 1.2,1.3J (continued)

e. ,Make sure that the joint is well heated. 00 NOT)OVER HEAT.

f. Using the solder in the catch cloth form and pack the.joint.

U. Using the wiping cloth make the final three wipes.

H. Wipe the crotch area once with the 1/2" X 18 cotton tape.

Testing the splice.

Pressure test that splice in accordancE with TM 11-372-1, paragraph
2-259, pages 2-120 and 27121.

Remove about 18" of the sheath friom each end of the splice. This
will be used for testing.

,... Test all conductors for tone with the TS-420(8)/U or equivalent
test set (76C).

4

INSTRUCTOR'S INITIALS



CONSTRUCTION EECTRICIAN.SCHOOL

CE''Cs.CABLE. SPLICING

INFORMATION SHEET 1.2.2,11

(TITLE) COLOR CODES

4;*

t

INTRODUCTION

This information'sheet fists tite three (A) color codes_4(Inside, Outside,

and Spegial). These.are the standard*color &ides used bylhi Navy. These

color Codes are used for identification of conductor pairsin all telephpne

cable Splicing; .There are-about 18 diffirent color codes.*- s

.REFERENCE
. /

1. Splicin4 Cable (Outside Plant) itandard Installation Practices,

TM 11-372-1

"Western Electric Tele hone
e or

ratus and E ut, nt Catalo0
ta ard

INFORMA7ION

1: %.-Even count PIC cible color code jdentification. Used for.inside and

outside cables, .

Pair No. Tip 10.11.1
Grou Binder Colors and,

t

1 Whit--

2 Wh
3 White

tte

.. 4 White
,5, White
6 *It 1

i Red
,

8 Red
9. Red

Red,

11 Black
12* Black

13 . 'Black

14 . Black

v15 marlack
16 r- Yellow

, 17 Yellow

1.

\k.......,

Blue

Orange
Green
Brown

rs

Ciro 25

-, 511: r5
76 to 100

Slate . 101 to 125

Blue 126 to 150

Orange 151 to 175

Green 176 to 200

Brown .201 to 25

Slate -
226 to

_Blue . 25110 2 5

:Orange . 276to
Green # 301 tse* 25

Brown 326 td-350

Slate 351 to 375

Blue 376 to 400

Onzle 401 to 425

1



it2c2, .4

INFORMATION SHEET 1...2.2.1I (continued)-
., ,.

Pair No.
.

Tip Ring
%

18 Yellow
V

diven
19 Yellow Brawn
20 Yellow Slate
21 Violet Blue
22 Violet Orange
23 Violet - Green
24 Violet : Brown
25 Violet : Slate

#
S.

GroupiOnder Colors and
Numbers

426 to 450.1
451 to 475
476 to 500
501 to 525
526 to550
551 to 575
576 to 60,0

' Cables - 601 pairs or more use multiuhit binders

1 - 600 White

601 1200 - Red

1201,- 1800 - Black

Terminating cable textile insulated color code. Inside use only.

Pair No. Tip Ring

1 White Blue
2 White Orange
3 White ,Green
4

.

White Brown
5 White Slate- -

6 White Blue-White
7 White Blue-Orange
8 White Blue-Grcen
9 White Blue-Brown. .

10 White Blue-Slate \
11 White Orange;-White ,

12 White Orange-Green
13 White Ora9ge-Brown
14 White Orahge-Slate
15 White Green-White
16 White Green-Brown
17 White Green-Slate,
18 White Brown-White.
1434, White Br9wn-S1ate
20 White Slate-WhiCe

21-40 Red

41-60 Black
r
J '3 5

6140 Red-White .

,

,/

VP



A

*

INFORMTION SHEET 1.2.2.11 (continued)

,

dm°
101-120
121-14D
.141-160

A 19-180
VB1-.200-

*201

*202

Yip Ring

&lick-White'
Red-Black :

Black-Orange
.

Bleck-Green
Black-Brown ,
Black-Slate

White Red

White BlSck

*NOTE: In cables from 6 to 101 leirs, the.highest numbired pair has the

stme colors of insulation as that show for the-pairidesignated,'

as 201

* NOTE: In the 152 pair cable, pairs 151 andg152 hufe.co1ors et
insulation corresponding to pairs,201 ahd 202 respectively.

-3. Basically and eveni-countr cable, except each ring and tip, are si;iped

haming a narrow strip of the same color as its mate. Inside use illy,

Pair No. .11

1.

. (

White-Blue
2 White-Orange'

3 WhitevGreen,
4 White-Brown-

5 White-Slate
6 Red:-Blue

Red*Orange
Red-Green

Lolled-Brown

Blick-B1 ue

P

Blue-White
Orange-White
G 4hite

-84fn-White
Sla qi-White

B1ue-Red
Oralge-Red
Green-Red:
Brown-Red
SlateAted,
Blue-Black
Orange-B-Ack
Green-Black
tram-Black
Slate-Black

Al1ue7ye1 low
50rahge-Yel1ow
Green-Yellow .

grows-Yellow
Slate-Yellow
Blue-Violet
Orange-Violet
Green4:olet
Brown-Violet
Slate-Viclet

11

12

13

14

15

16

1-7

.18

$19
20
21

22

23

24

25

Black-Orange
Black-Green
Black-Brown
Black-Slate
YellowlBlue
Yf1low-Orange
Yellow-Green.
Yepow-Brow
Yellow-Slate

Violet-Orenges
Violet-Green
Viclet-BiTwn
Viclet-Slate

3

)

sp



IP:FORMAT1ON SHEET 1.2.2.11 (coptinued)

4. Special color - coded cAbles, are similar in Conitruction to the tinned
and the enamiled condvetor type of cables, except that Vile textile
insulation is treated with cellulose acetate lacciusr.



:AT I .1 es :3 61. "BLit
Colors of Insulation ors Conductors

Calor C4d. Wantineation,

,0 In all t!.;%es of switchborAl eaLle, tfse, outer insulMion
o n the i:v11,ILICLUDI is Mooed-in accordance with definite
colyr sction, Au that thry may be easily idenOlied: 'In
tie tahuhitiorni of switchboard-cabin .on prec'echng pages,
under Ole heading of Color, the vat:loin colrir combinatious

, of the :Lisidurtors are identified by the nurnbt-rs shown.

cHART I

PAIRS
goatbination No. Odors of Insulation' Paired Witkf

iic

10c

I lc.
12c

13c

14c

15c

1bc

17c

18c

19c.

20c

Blue,1 -white

Orange-1-white
Green-1-white
Brown-l-whhe
Slate-I-white,
Blut-1 -red
Orange-l-ree
'0z-cad-I-red
41rown-ltred
Slate-1

L

Orange-l-bla-ck
Green-l-black
Brown-l-hlack
Slate-1-black
Blue-I-yellow
Orange-l-yellow
Green-l-yellow

\Brown-1,yelloW
Slate:1 -yellow

Orange-2.-Aite
Green-2-white
Brown-2-white
Slote-2-white
Blu2-red
Orange-24ed
Green-2-'red.
-Ifrown-2-red

.Slote-2-red
Blue-e2-blick

Orange-2-blagi .7
Green-211acle
Brown-2-black
Slate-2411cl(
Blue-2- Bow

Orange yellow
Grien-2 yellow
1Wown- -yellow
Slate-2-y llow

*1 Single dot marking. For exiiiipla, Blue-l-whita issi blue wire witli single white dots spaced approx-
imately 11116-inch upart. .

s

"2 lilibuble dot marking. For example, Orange-2-red .is an oiange wire with two red dots sp-wed ap-
.proxinntely 3/16-inch apart. The distance between
pair! of dots is kpproximately - rich.

\--,

Combination No.

1 i

2c

SPAR : AIRS

Colors of Insulation*

White-l-black

Red-l-white
4c Red-I-yellnw
Se Red-l-black-

Paired With"

White-2-black
White-2-yaow
Red.::white

Red-2-bLit k

Combi-
nation

No.

le
2c
3c,
4c
5c
Ge

7e
8c

10c

Colors uf
Insulation*"
litue-3-white
Orange-a-white
Green-3-white
Brown-3-white
Slate-3-white
Blue-3-red
Orange-3-red
Greeo-3-red
Brawn-3-red
Slate-2-rei '

.9 a.

?S''

SINta.ls
Cumbi.
hation

No.

ic
12c

13c
14c
15c.

16e

17c
.18c
19c

20e

Combhiation

lc
-2e
3c
if
5c

A

a*

SPARE SINGLES"

e

Colors of
Inaulationm
Blue-3-black
Orange-Z-14dt
Green.3-blacI,
Brown-3-bl2ck
Slate.3-black
Blov-3-yellow
Orange-3-yenow
Grcen-3-yellow
Brown-3-yellow
Slate-3-yellow

Colors of Insulation"
White-3-black
Wfiite-3-yellow
Red-3-white
Red-3-yellow
Red-3-black

1 Single doll/marking: For example, Blue-I-whita is
a bue wire with single white dots spaced approxi-
mately0611/16-inch apart-

.12 D uble dot marking. For example, Orange-2-red
an .orangs wire with two red dots spaced ap-

roximately 3/16-inch apart. The distance be-
tween pairs of dots is approximately 11/16-inch.

3 Dash matking. For example. Gresn-3-whits is agreen wire with white dashes, approximately
5/I6-inch long, spaced approximately II;16-inch
apart.

Combination No.

CHART li

PAIRS .
Colors of Insulation Paired With 4"

1 ; Blue White
2 Orange White
3 ,, Green White
4 Brown White
6 Slate White
6 it Blue-white White
7 BLue-orange White
8 Plue`green 'White
'9 . Blue-brown White

10 Blue-slate White
11 Orange-white White

, .12' Orarige-green White
* 13 Orange-hroWn WIlite

14 Orange-slate White
15 Crcen-white White



e
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Combination

16

17
Is
19

10
21

23
24
25
26
27
28
29
30
31
32
33
24
35

3G

37
38
39
40
41

42
43
44
45
46
47

49
50
51

52
53
5 I

56
5.7

58
59
60
CI
62
63

t._

Colors of insulation n Conductors
c .

CHART II (Continued)

APS
No. ...(,:olort nf Inulation

Gree .11-own
Grecm-alate
Brien- white
Brow n-slate
Slate-white

eilue
Eire nee
illfeen
Brown
Slate
Blue:white
Blue-orange
Blue-green
Blue-brown
Bice-slate '

Orante-white
Orange-green
Orange-brown
Orange-slute
Green-white
Gre-n-brown.
Green-s
Brown-white
Brown tlatO

f -
Blue
Orange
G teen

!wn
Slate
Blue-white
Blue-orange
Blue-green
Blue:brown
fllue-slate
Orange-white

4 Orange-green
Orange-brown
Orange-slate
Greitn-white
Green-brown
Green-slate
Brown-white
Brown-slate
Slate-white
Blue
Oraite..

II

Brown
Slate

h;ti -whit r
Blpenriorge
Blue grVen
Blur .hrown

A

Pairra With
White
White
White
White
White
Red.

.Red
Red
lie(1
R,ed

Red
Red

Red
Red
Red
Red
Red
Red
Reit
Red
Red
Red

' Red
Red
Black
Black
Black
Black
Black
Black
Black
Black
Black
Black
Black
ljlack
Blark
Black
Black
Black

' Black
Bluek
Muck
Black
-Red -"White
Red -white
Red-white
Red- white
Red-white
Red wbite
Red bit e

,Red

' A

Red-1 idle

Combination Na.),
70

71

72

71:

77i
7$

NI
.144

N ;

Pu

1

ItO

1$1

9.'

91

96
97
9S

109

101

102

103
1nS

105

106

107
,_108

1119.
111

112

113

-111
115

116
117

118
110
120

121

I.
127

,1111

12.'t

4-

,

PAIRS z

Coluit uf Insole tjur
Blue-slate '
Of ange-wl,ite

.

Orange -shte
C 1 e151.%4

.(17VIAT'11111M

!km& n-w bite

iv o ite
ni.% -nlate

b
BIR-te

1;10i fi
:41;1$1.,

hite
111o,.III &Inge

q:11-111

Change-white
01, rulge-g ern
Change-blown

unee-slntr
Green white
Green.bi own
Green-slate
Stow n.a. hite
B, own-shit'
Slate- bite
Blue
Oranke
Green
Brown
Slate

h ite
Blue-orange
Blue-green
Blue-brown

liirung.se.ln:17O a -hite
Ora pee reen
Orange-brown'
Orangr-slote
Green-white° .

Green-brown
Green-slate
Brown-% hake
Brawn-Alate
Slate-% hite
1 d hn eit

Sted grecn
lei n I

lttal les,

a

Ia

1184.4 Witt;
Red-white .4

Reti- white
Red-white

iCRvectWvhhiittre

lied -Qiity
Red-white
Red-white
Red-white
Black-white
BIark-wkite
B:ack-White

.1110A-white
Black-white
Black-white
Black-whlte

Hlack-white
Black-while
Alack-white
Black-white
glack-white
Black-white
Black-white
Black-white
Bleck-white
Black -white
Black-white
Black-white
Red-black
littd-blaek
/1:2d-black
Red-black
Red-black
Red-black
Red-black
Red-black
Red-blIck
Red-bl'ark
fied.black
Red-black
Red-black
Rest black e
Red-black

_Red.bleek
Red-bleck
Red- htic k

- tt - bb k

Wh
White
White.
White

4.
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Colist of hnutolion oh Conclude's
, 4.
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44 .} r
4 Tri,

t
..

CHART II K*10410444

Pi(IRS 4:n'a41-itr- '71 ''''.
. . No. Colors of inaulailion ; Pair#4 With

se e

Comb lustiest-No. Calor* t 1issu1ansis

126
127 s

129
130
131.
132
133
134
135

137
138
139
140
141

If2
143
144
145
146
147
148 di
149
150
51

152
153
154
155
156
157
158
159
160
IGI
162
163
161
165
1CG

167
168
1G9

170
171
/72
173
174
175
17C
177
178
179
180

CP

Red-bliie;whita
Retl-blueTorange
Red-blue-green

Paired With

Whit,
white
White

Red-bhie-brown White
Red-blue-slate \. Whit
Red-o1;anga-white White

..)Red-ciTisnge-green .,. White
Red-orange-brown Whits
R1,71-iringe-slate Whiie
Rtd-green-whita 4.. Whit*
Rediamen-brown Whita
Red-green-slate 's :White
Rat:wit-white White
Red- wn-alsto White
Red-slate-white White
Red-bluk Red
Rid-orange 44 red

Redt
Rcly-bro Red

v.

Red-sla Red
Red-blue-white Red
Red-blue-o&ng Red
Ked-bluie-green *Red!

14\

Red-blue-brown Iled s
ascl-btue-slate Red
Red-orange-white Red
Rid-orange-green R(d
lad-osinge-brown Red
Red-orange-slate. Red
Red-green-white Red
Red-green-brown Red
Red-green.-slate Red
Red-brot;n-white Red
Red-brown-slate Red
Rett-siate:wh ite Red
Bleek-1blue Red
Black-orange Red
Black-green
Black-tvo)vn Red
Black-alati Red
Black-blue-white Red
Black-b!tie-orlinge Red
Black-biukgreirt Red
Black-brue-bi own Red
Blackbhie-alate Red
Black:orange-whi&_ Red
19as4s.t.r.iinvegreen Red
Illeektorangelrown Red

../itefk-orenirdelate 'Red
.1thal-green-whit,e Red
Bluck-strerjihruiin Red
Muckl.green-stite Red
Black-brown-white" * Red

gesin-sla to ifted
BkickWate-white Roiri

s

11.11

11 Moo
,IS2 -Orange
183 Green r
114 Brown
185 Slate
186 Blue-white

ji 187 Blue-orange
188 Blue-green
189 Blue-brown
190 Blue-slate
101 Orange-white
192 Orange-groen
193 Orarlge-brorn
194 Orange-slate
195 Green-whits
196 Crean-brown
197 Green-slats
198 Brove-tihite
109 Brown,slata

Blue-Novelty red,whita--..
: Orani,Xovelty red white

Greca-tioveley red white .s
Brown- Nov,4tr red white
Slattlgoveltil ge4 white

. Blue4shite-NcoVelli red white
.BlueLorange:NOVelty red white
Blue-green-Novelty red white
ilf.ii-brown-Novelty rsd wfirte-
Bltie-itate-NOvelty red whit.
Oranie-white-Novelti rad white
Orange-men-Novelty red white
Orange-Wawa-Novelty ketwbits
Orange-sista-Novelty res! white
Green-w)tita-Novelty red Whits
Grien-Ipown-Novelk is( whit*.
Green-slate-Noveltr red white
Brown-white-Avolty red white
Brown-slate-Novelty rod white

200 Slats-white Slate-whiteiNoveltyirod white
Note: Color listed as "Novelty red white" consists of

one ply of red yarn twisted together with one
ply of white' yarn to form a sIgl. tread.

CHART
SINGLES'

Combf-
nation -

NCL Colors of Insulation
31- Blaik-orangs-white
32 Iflacb-orangt-green

.33 "1 Black-orange-brown
34 Black-orange-slate
95 Black-green-white
36 lack-men-brown
37 Slack-green-slate
38 Black-brown-white
39 Black-brown-slate
40 Biack-slate-white
41' Red-black-blue
4r" Red-black-orange
43 Red-black-green
44 _Red-black-brown
,f5 Red-black-slate
46 Red-black-blue-white
47 Red. black-blue-orange
48 'Rechblack-blue-green
49 Red-black-blue-b4own
50 'Red-black-blue:slate
51 R d-plack-oraVge.white
.52 R -black-orange-green
5,3 cl-bleck-oiange.brown
54 Resiltlack-orange-slaW
55 Rid-black-green-white

G Red-black-green-brown
Re4.blacb-ircen-state

58 Bred-bliick -brown-white
50 "Red-black-brown-slate
68' Red-black-slate-white

5

4
4

*

Combi-
nation -
No. Colors it/ IgIuIatlon

1 Red-bitri
2 Redlitnngs

Red-green
Red-brmtn
Red-slata
Red-klue-white
ReciAlueltiratfge
Red-blue-green
Red-blue-brown
Red-blue-s,lats
Red-orange-white
Redorangelgreen
Red-orange-brown
Red-prangs-siste .

Red-green:white
Red-tfrein-broton
Rectgreen-slate
Red-brown-white
Red-brown-shite
Red-slate-white
Bleet-bhie
Black-r;range
Bleck-green
fllack-br.own
Black-slee
Black-bine-white
Ole -blue-orange,

lue-green
Black-blue-brdwn
Olsek-blue-Shije

3
4
5..

8
9

10.
11
12
13
14
15
16
17
19"
19
20
21
22

.23
24
25

27

20

5 7.i)

I.

e

I.

I.



CA5LES

Cätorf of losulation on Condudors

CHART IV

PAIRS WW1 BRAeltTL) COTIVA (70;;QUCTORS.
Combi-
nation

No. Color!. UI ireiola;ion

it)1,

Ilb
11:11

I:ib
1-th

tch
17h

Quad
No4

1

2

3

Blue
thar;ge
Crecn,
Bruk% r.

Slate
Blue-whtte

Blue-grten
-bro'.vn

late
whit'e

Oiling.: -green
Oyang-e-btown
0 range2slate
Green white
Green-brown
Green-slate
Brown-white

Blue
Orange
Greia

4 13ro.n
5 -,Slate

HG Blue-white
7 "Illui.-orange

Ele-green
Blue:brown

\JAI **Blue-slate'
111 Orange-white
12 ' Orange:green
Li Orange-t.rown

Orange-shate
Green-white-red

1(4 Green-brpwn
17 Greehslate
IS firiipx -14 hqe

8ro-s1ftte
tilatP hity'

First Pair
Alue-red
Orange-red
Green-i-ed
Brown-,red
Slate-red
Blue-white-red'
Blue-urunge-red
Blue-green-red
Blue-brown.red
Blue-slate-red
Orange-white-red
Oran_ge-green-red
Orange-brown-red
Orange-slate-red'
Gren-white.Ted,
Green-brown-red
Green-slate.red
Brown-white-red
Riawn-al:ste-red
Skte-white red
Red-while

)-Np r Red

Paired Wth

arangt-te3 .
CreM.red
1.11,Iwn,retr
Slate-red
Blue-whiAe-red
?lue-oraili4-4e-r`e41
1111V-green-red
Blue-brown -red
Blue-a4late-Ad
Ora,age-whit
Orange-green-red
Orungl-brown-rcil
Orange-slate-red
Croectwhite-red
Griten-brorptieed
Green-slate-rele
Br8wn-white-rell

Conihi-
nAtion -

NI). 'col*
Itih Itroy.n-shife
204. State white

lb White

TRIPLES

lilu44
2b
3b

r,6
7h
Sb

4
Pb

. lOb

CHART V

QUADS

It e

6

#t

yatred With
ii :Oat f rpd

Slait white-Ted
.

I. .

SPAIZE

(1115,

wi incitivu corpm -coNeticrotts

Orange
Green
Blown
Slate
oft,.
Blue orani,N5

.Blue-gre.
RN., brown.
Blue-slute

I,
."

a

Blue-aed una
()lunge-red and white

t own -red and white

" Slaw fed and white
and white

put; urailge reel and white
Illue-gryen-red and white
Blue-brown-red...4d white
Blue-s lte-red mai white

:

Second Pair
.4.

RIA-Novelty blackhite
4Orange-N;Ivelty black white
dt een-N-Jeeity black w.bite-.4.

, Brown.NOvelty hia.ek whit
Slate-Novelty black wh4e

., Blue'4hiteNovelty blac white
Blue-orange-Novelty bpi white
Blue-green-Novelty blnek t te
Blue-brdwNovelty black wvhite
Blue-slate-Novelty black white
Otange.whiteNovelty'black white

Change late4Novelty black White

Oran e-green-Novelty black white
%Di wig browo -Novelty black"' w hite

Green-w te-Noielt) black vhite
Creen.bru 1-Novelty b1.0k 'White
(reen slate .nveltyklack white
Broson-White'Nflv.-lty black white.
Brown-slate-Nos-4.y blaek illite .

Sdite-hite-Novelt) hl:wk white
Black

.
- ,

:NOW Colnr " Novi- It y Wad( whit.:" or5"NovrIty rel whito" enn,4it.ts. n?
(st ithVoe ply of white yarn tf.forin a hingle O'rea,1

r
;

8

.1

1.

y

Blue-Novelty red white
1"")range-*.veltir red white'

Gre-rn-Novelty red white
Bruwn-Novelty red white
Slute-NoveltY red white'
Blu(e-white-Nov.r14- rd Is5ite
Blue-orang_e-Novel .,:r.pd white
BtUVYfttYsi Shite,
Blue-brain.-Noveltir red white'
Blue-slate-Novelty rekl white
Orange-white-T:4)cl*. red white
Orange-green Mayelty red white
OrangT-hrowli- 'iivelty11.4 white
Oraiige-slata-Nare*Ity irel white
Green-White-Ngvelty red white

en.11rown.1110elty red white
.reen-alate.Noirelty red white

Ficesi ti wtOt.t. -NrA-eify red White
Broark-Aate.,Nuvetty fed 'White
$latrwhila.i,ovelty red white
Black-rail

'1

one ply of idnek or red yarn toisted

.4

I
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5iiaT 1.2211 (c04.11;11i)

DESCRIPTION s.

4

PAIRED INTERCOM CABLE

A. Conductors are solih or stranded tinn4 copper, 22 & 18 .AWG. IL-
y

B. Conductors paired with'stort lay-for alance and easy,identlficoltionz,

C. Pairs cabl with op n binder necessary.

D. Jacket is a free striping chroie gray PVC.

E. Insulatiorivis. color codei PVC as foliows :

PAIR NO.

1.

2.

3.

4.,

5.

6.

7.

B.
g.

10.

11.

12.

13.

5.

16
;.

17.
18.

19.

20.

21.

22.
23.

24.

25. '4!"

I.

let

et

COLOR COMBINATION

FIRST COLOR

Black
Black
Black
tlack
BlOkk
Black
Slack
RedY
Red
Red
Red
Red
Red
Green
Green
Green
Green
Green
White
WRite
White
Whitt
Blue
Blue.

Blue

9

Ilk

PAIRED WITH

Red
White
Green
Blue
Brown
Yellow
Orange
Green
White
Blue
Yellow
Brown
Orange
Blue
White
Brown
Orange
Yellow
Blue
Brown
Orange
Yellow
Brown

Orange
Yellm4

r .

a

s'

04,

1.



'L4 ..alf.

PAIR

25.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
k

44.

45.

46.

47.

48.

49.

5 O.

51.

p.

r

4

FIRST COLOR

Brown
.

Brown
Purple"
Purple
Purple
Purple
Purple
Purple
Purple.
Purple
Purple
Slate
Slate
Slate
Slate
Slate
Slate
Slate
Slate

White/Black
White/Biack
White/Black
White/Black
White/Black
White/Black
White/Black

4

PAIkt6 WITH

Orange
Yellow
Red
White
Green-

Blue
Brown
Yellow
Orange
Slate
.Black
Red
White
,Green
Blue
.Brown
Yellow
Orange
Black

_Red
"Green
Blue
Brown
Yellow
Orange
Purple
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- (fintE) - STIWGHT SPLICE* PLASTIC :

.. INTRODUCTION

.

P JOICSHEET 1.4.203

4.

CONSTRLICTIOti .SACTIIICIAN
. ',. . .7.-- .......

et uCH iABLE SPLCjtit

I

p.

.4"

'47"Mt

V

. .

The purpose of this job sheet is to guift you in thepractip1 application
of the 1A1 and the_1131 Ready Accesvsplite ancyill the parts that make up
the'ready-access.kits.

c I

,

-
.f t -

It is important that you read the entire'job sheet and any instructions that
may pe included with the kit before you begin the-splice.

Satiifpctory.cable joints are largely'depeadent upon thequelity of work-
manship; theiefores the splicer kat have a 4,nowledge of acceptable splicig.
praqices.and proficiency in the use of tools And materials..

REFER6CES 41

1. Splicing Cable (Outside Plant) Standard Installation Practices,
TM 11-372-1

Standard Installation Practices Outside Plant Cable Pressorization,
TM 11-372-1

3. Construction Electrician 3 & 2, NAVPERS 10636-G

4. Cable Splioing Handbook 2, 1972, AT&T Company

EQUIPMENT AND MATERIALS

1. Cable splicer's tool box

2. Cable, plastic, telephone, 100 pair, #22 AWG (10' per student)

3. 181 Ready-Access Kit

4. "ilm Connectors 19 to 26 AWG

5. Scotchlock Connectors

UY 19 to 26 AWG

6. UR 19 to 26 AWG

1

It

4.
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JOBSHCET 1.2.2.1J (clontinye4)

6 Pick-A-Bon Splice connector

1. Tapes

.a. P:papertape

b, Pubber tape

c. Vinyl..tape

- 8, Telephone Testi Set T5420(a)/11 -*
vo

w'

CA

a.

.9

f
1

05 STEPS:

4

A

PeriorT.Job Step% as outlined in Chapter:7, TM 11-372-5.
.

A

A'

C

-F,

""

*1r

Pr

INSIRUCTOR' S ITIALS

k

; 4.1

A

;
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c'E uco CABLE SPLICIUG

:JOB SHEET 1.2.2.2J -

.(TITLL) BRIOCE'SPLIft, PLASTIC

INTRODUCTION .

0

mar

The purpose of this job sheet is Wguiee'you in the practical application

of the 1A1 apd the 181 Ready Access spice.and all the parts thatAtike up

the ready-adess kitsg,

It is important that you read the entire job sheet and any instructions that

may be included.with Ihe kit before yoU begin the splice.

.
Satisfactory cable,joints are largely dependent upon the otiality of

workmanship; therefore, the splicer must have a knowledge of aerceptable

splicing practices and proficiency in the use of tools and haterials.

REFERENCES

1. Splicing Cable (Outside Plant) Standard Installation Practices,

TM 11-372=1

2. Standard Installation Practices Outside Plant Cable Pressurization,

TM 11-372-5

3. Cable Splicing Handbook 2, 1972, AT&T Company

Construction,Electrician 3 & 2, NAVPERS 10636-G

EQUIPMENT AND MATERIALS

1. Cable splicer's tool box

2. Cable, plastic, telephone, 100 pair, #22 AWG (6' per siudent)

3. 181 Ready-Access Kit

4. "Bh Connectors 19 to 26 AWG

5. Scotchlock Connector - UG 19 to 26 AWG

6. Pick-A-Bon Splice connector
4

1
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JOB SHEET 1.2.2.2S (cohtinued)

7, Tapes

a. B paper tape

b. Rubber tape

c. Vinyl tape

,

(Th

44,

B. Telephone Test S6t, 15-420(B)/U

JOB STEPS

Perftrn Job Steps as outlined in Chapter itM 11-372-5

;

2
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The purpose of this joii sheet is to.guide you in the ,pr'actiCal application
of the IA1 and the 181 Ready Access splice and'all the parts that make up
the ready-access kits.

It is important that you read the entire job sheet and any initructions that
may be included with the kit before yoU begin the splice. -f

Satisfactory cable joints are largely dependent upo n the quality of
workmanship; therefore, the splicer must have a knowledge of. acceptable
splicing practices and proficiency in the use of tools'and matetiails.

ReFERENCES

1. Splicing Cable (Outside Plant) Standard Installation Practices,
TM 11-372-1

Standard Installation Practices Outside Plant Cable PresUrization,
TM 11-372-5

3. Construction Electrician 3 & 2, NAVPERS 10636-G 4

4. Cable Splicing Handbook 2, 1972, AT&T Company

EQUIPMENT AND MATERIALS

1. Cable splicer's tool box

2. Cable, plastic, telephone, 100 pair, #22 AWG (4' per student),

3. 1A1 Ready-Access kit

4. Incapslating kit

5. "8" Connectors 19 to 26 AWG

6. Scotchltsck Connectors

a. UY 19 to 26 AWG

b. UR 19 to
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JOB SHEET 1. .3J (contimed)

7. Pick-AEon Splike connector

fl8. Tapes

syr
a. B Arper.ttpe

% b. ' Rubber tape

c.' Viry1 tape

9. Telephone Test Set, TS-420(B)/U

JOB ;41PS

ar.

Perform Job Steps as outlined ih Chapter 7, TM 11-372-6.-

INSTRUCTOR'S INITIALS

2
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COMTRUCTION,ELEWRICLAN StHOOL

CE "C" CABLE SPLICING

INFORMATION.SHEET 1.2.3.11

(TITta DESICCANT

INTRODBCTION \O

Desitcant is a powder-that is used to dr9 out (remove moisture from)

cable_edds, sheath openings of continuous-cable, and splii[ing material.

In iie type of dryfng action, a desiCcent may be considered to be a draw-

ing agent. AlthougA qpt 'quite as effective as paraffin, desiccaqt is
4.,-frequently used becau40 0 its comparatively wide margin of convehience

'and safety. To inaUre satisfactory resqlts when desiccating, personnel

must fully observe the required precautions. \

:

1437
a

REFERENCE

1. Splicing Cable (outside Plant) Standard Installation Practices.,

TM 11-372.-1

2. Construction Electrictan 3 & 2 NAVPERS 10636-G

INFORMATION

1. Precautions

-

a. When working with plastic-iheattied cable, make sure that you use

the correct amount bf desiccant. An excessive amount of desiccant

may cause the somewhat pious plasttc sheath totabsorb moisture

from the surrounding atmosphere.

b. Do not permit desiccant to enter the ends of coaxials. Do not

place desiccant'inside thy muslin wrappings around coaxials.

c. Do not.use desiccant in duct splices of large cables. Space

limitations usually do not permit.Olacement of a desiccant

quantity sufficient to dry the splice.

If there is a small amount of moisture in paper or pulp insulation,

it may be quite difficult to break and strip the insulation when

forming conductorjoints. This condition can generally be corrected

by gently rubbing a small quantity of desiccant on the insulation

to be broken and stripped.

e. Keep all desiccant containers tigttly closed so that the

desiccant does not absorb atmospheric moisture and become unusable. ,

1
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IflFORMATION SHEET 1. .3,11 (continued)

/
* If a ,container of 'desiccant is only partially psed &ring one
4plication, use the retained desiccant within one (1) week and
make sure that the container is kept tightly closed when not in use.

Discard any container of desiccaq thanay.have abzprbe9 moisture.

4\ g. Coat hands with a light applicatio of petrolatum or spljcing oil
.

to relieve the exceisive dryness resulting frompe handling of a
desiocant. 'Pk of

-7

a

Habdle desiccant carefully, so. that the air inhaled will be .as

frit as possible of its particles.

A 4

i. Although the particles of desiccant are harmless,.wear goggles
to keep,particles vut of eyes. ,

Des'iccant Container

'a. Desiccant is su.plied in 40: and 650-graM, screw top cans. Since

the can cap hoft 5 grims'of desiccant when level full, it may

be use4 to pleasure small quantities tf desiccant. When the 650-

gram can isiused.on small splices, Ilse an empty40- or 16D-gram

cah as a convenientmeans of measurement. '

.#
. .

.. .

v.,X. Crawing Power of Desiccant

a. Desiccant acts as a drawing agent and produces an absorbent action.
"

(1) The rapidity with which desiccant can dry 0 splice depends

upon the amant of moisture present and upon several other

factors. These 'additional factors may be stated as follows:

(a) Small spliEes usually dry more quickly ihan.larqe splices.

(b) Tight.be'nding of spl'ics tends to saw the drying rate.

(c) Paraffined sleeve lationslepse moisture. more quickly

than unparaffined sleeve insUlations.,

) Some desiccated splices attain high insulation resistance

between conductors quickly, while others.require days.or even

,weeks to acquire tilb same measUre of resiAtance. Typicai

variations in the.time required for desiccated spTices to

ac01i-e high insulation resistance may be illustrated as

follows:
1

(a) Insulation resistance measuremerts were made on sp1ies

of an 1818-pair underground cable between inelviduar

F.0.3 I
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ON'SHEET T 3.11 (continued)'

' 1044Pair groups and all

,

, etca4b.
.

e other wires and the cable

4

\41)) The fastest *drying splice was located in a dry'atrosphere.
.In'this Splice, all 100-pair groups tested above 11000

gohms immediatdly after completion of sleeve wiping.
t.

(c) e slowest dryiag splice was located in a deep, highly
umidxmanhole. Othis splice the different 100-pair
9roups.tested 6 to 250 megahms imediately -after completion

of slitevOtrIging.'. All 10q-pair groups tested 1000 megohms

in 21 lays..
04

.
(d) Ape teit of the,comOetely spliced cableo, the different

1004air groups tes d 14-to 1000 megohms 1811ours 4fter

rcompiletion-of ilieve 4g; all 100-pair groaps tested

1000 megohni4 after 30 days. .,

s

4

4. De2 siccant Quantity
,

a. The quantiiy of desiccant required for a splice depends upon the

, the type of cOnductorcinsulation and Ithe number of pairs entering

the splice. To determine the quantity of desiccant required, refer

to table 3-11.
ft

(1) If quadded able is used,!Zonsider tha)Neach quad is two pairs

and determine Ape quantity accqrdingly:
'A

(2)* When all conductors_in a cable are cut, use as toe total, the

number of.pairs 4n.all tablet.entering the splice,

(3) In a s ightzspiice without a change of cable size, consider

the totat immber-of pairs to be twice the actual number of

pairs.in the cabie.ç.

(4)- In a bri'dge Splice, u4 as the total number of pairs, the sum

of the feeder patrs on'each side of the splice plus tbe pairs

in the'brarith cable.

(5) At test opeài4s, whictuare mademiimrloca/ting cable trouble,

and at splices here,all the conductorS are not cuti--

for example, sOices irfitolving distrOution terminals--conSider

that all the conductOrs were cut0,0 Use only one-half the determined

desictant quanti6 in this case, but do,not use less than'20 .grams.

(6) When closing an:exiisting ppqn sOlce, determine the destccant

quantity as though a Aew, sbfice.were involved..

5 s
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INFORMATilON SHEET 1.2.3.11 (continued)

II

4'

. (7) For: splices containing extela quantities of muslin--fbr eXample,
'splices involving.coaxial or shieldnd-layer cable--use ZO to.

. 40 grams of °desiccant in addition to the quantity determintd
.frop the t tle. Gage the exact14iantlty of additional dessiccant

n dire roportion to the ca size.
C .

(8) If the lce contains a string-type capacitor, ute 5textra
., grams of desiccant. If the splicc contains a spopT-type capaci-

tor or a sop 1-t' e loading coil, use 10 or 15 axtra grams of
desicgantAI e splice contains a spool-type loadih§tOil,,
use 10 or 15,ex ra grams of desiaant.

,

,
12) In a%iempordrily closed sheath opening or splice, use the

*,\

, desiccant 4pantity that would be required ifthe opening or
splice were'being permanentlY closed. When work is resume4, be

. sure to ramie and.discard the desiccant.

5 Lxamples

a. The follOwing exampTes, Illustrate the\use of thle 3-11.
i

II' (1) When splicing i 1212-pair, 24-gt cable to a 1212-pair, 22 gage,,
textile-insulated cable, Use 1200 grams of desiccant:

t .

. Under 1212 441-s7 22 gage read: ' 200 grams
Under 1212 pa rs, textile, read: \ 1000 grams

,----- . \ Total - 1200 grams

3. \
(2) When splicing a 16-pair,terminal into a 202-pair, 26-gage cable

.ilith all pairs cut, use 80 grams of d siccant:

Under 202 pafrs, 26 gage, nead: 35 grams
Under. 202 pOr$, ip gage, r'ead: 35 grams
Under 16 pairs', terminal tap, read: 10 grams

%,`

Total 80 grams

0 When making a br dge sp *consisting of a 404-pair, 24-gage
cableAthat is diTinished t 303-pair, 24-gage cable with a

202-pair, 24 cage branch cable use .15f, grams of desiccant:

70 graam

50 grains

35 cram

Under 404 pairs., 24 gage, read:

Undend303 pairs, 24-gages read:
Under!202 pairs, 24 gage, read:

59,3

Total = f55 grams



TAKE 3-11. MESIC01(NT QUANTITIES

a

Number
of

pai rs

19-, 22-, and finer-
gage 'distribution

- 22- and finger-gage'
subMarine

(disi=

19-, a heavier-
gime tr or. sub-
maxim; an ace

. of texti le
raity---grams)

65

85

152 125
S

202 170

303

404

455

606

905

1212

151

2121

5%.r

250

g
340

.1 380

500

a

750

1000

1500

t75Cr

St

*Use 20 grams for a Cleared end or cap,sp1ice.,jorbuttsp4ice, add
50 percent to 'quanti ties speci fied.

5
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INFORMATION paTl. :3;1 I (costinued)

6. Uesiecating'Iltocedurbs ,

z

wo .4

ill a: Cable. Applythe followtng procedure regardless of whether the
emmsed cable is.continu us or non-continuous: ,

4 . .
,

(1) EnveOpthe exposited ore section hith a single piece of
musyin which, in reiption to the exposed core section,
islt iqfhes longer and overlaps a minipm of 1 inch at

.
the tox 4

. ,-, .

\ .

C2) Open tbe e ID slightlj.
l',....

(3) Spread t uctvrs with your fins.rs.

(4) Sprinkle'the desiccadt-down on the conductors, taking
care to insure,ampledistribution of the desiccantyear
the sheath ends. #

i 14 1

i

.() Clo e musrin and 4Nr with two layers of unboile
musIn ndagg. This c pletes the procedure.

% f

Splicing Materials. In deSiccating spliting materials, such as
mu(slin, cotton sleeves, and cotton tape, proceed as follows:

(1) Place the material into an airtight container.

(2) Place 20 to 40 grams of desiccant into'the container,)-
.-

(3) Keep thraterials in,the container for a minimum of\12
hours p ior to use.

I

7. Use of Splicing Oil and Desiccant in Removtng Pulp Insulbtion

,

a. To failite the removal of insulation during splicing, prepare
.kulp-insulated Aonductors as fellows:

(1) Paint a bun4h of 100 tO 200 conactors with a light coat of
splicing. oil. Apply the oil#.to the section of insulation to
Ue removed from each conductor. This section will normally
consist of a 3 0' 4-ipch tail located at the free end of
eaet conductor. . * .

-0

(21 "Make sure that the oil thoroughly saturates the section to
- be removed.

(3) 'Sprinkle desiccant over the conductorv,:solthat the oil not
absorbed by the pulp is dried up.

00.) Rub-00e pairs betweeit the palms of yqur hands gently, and then
., shake out the desiccant. The conductors are now ready for

splicing. - tt--)

. 6
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CONSTRUCTION ELECTRICIAN SCEOQL
I.

JOB 1.2.3.1j

(TiTLE) JOINING PLASTIC AND LEAD SHEATHED TELEPHONE GABLE - STRAIGHT SPLICE

'act: CABLE SPLICING

1/1/3

T OD4CTIqN:,
0

Thiq job sheet is designed 'for your Ose and it provides the necessary
information that is' needed to complete the assigned splice. Before
you proceed 'READ THE .ENTIRE JOB-SHEET,' and any instructions that may be
included with the kft..

Onckthe,splicehas begun'it should be continious and as 'rapid as good
i workmanship. will alldw in order to minimize the exposure of the insulation

to the atmosphere.
a,

Satisfactory telephone cab'', jcilnts are largely-dependent upon the
quality of workmanship.; therefore, the splicer 'must have a knowledge
of acceptable-practAces and proficiency in the use of tools and materialsL

REFERENCES

:Construction Electriclan 3 & 2, NAyPERS'10636-G

%EQUIpMENT AND MATERIALS ,

i.4 Cible sOlicers tool box ='

2. 'Cable cutters

3. Sharpening stone

4. Lead telephone able,' 26 to 51 pair (6' per student)

5. Plastic telephone cable; 26 to 51 pair (6' per student)

-6. Plastic filled sleeves,52 to 102 each ('3/32 per student)

7. 1/2" cotton tape'(1 roll per student)

.6. Raraffin Pot .

9. Paraffin 1'

10. Furnace

11. Lead.sleeve (1 per student)

596%
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008 SHEET 1.2.3.1J (continued)
%.

12.
f
Tape, plastic (I roll er student)

s

13.. Tape, rub6er (2 rolls per siudent)

14. Tape, 4", adhesive-Packed aluminum (1 roli.er student)

15, Tape,'2", adhesiVe-backed aluminum (1 toll per staent)

16. Tape, Scotch electrical-shielding #24 or equivalent (I roll per student)

A
I

k

4.

17. Solder

18. Copper, Solder

19. Paste,solder

JOB STEPS

1. Prepare cables

a. Arrange the cables into the desired-final position

c'tx

(1) Remove any-end cap or protection

(2) Avoid severe bending

(3) Allow sufficient overlap of ends, about 18".

b. Determine the length and size of lead Sleeve, using the fellowring
table:

SIZE OF CABLE
(IN INCHES)
LENGTH OF SHEATH OPENING

.

11 to 51 pair 1111/2",

76 to 101 pair 13-1/2"

152 pair 13=-112".

(IN INCHES)
, FZE LEAD SLEEVE

, 1-1/2 ,4,15

1-3/4 x 17

2 x li

c. After you have established the center lift,,mark_each cable for
the proper opening.

d. On the lead sheath cable make an additional mark it 4r.

e.- On the plaitic sheathed cable make an idditional mark at 7"

rOTE: Prepare the plastic cable first.

rJ

A.

4



:"'N--'' 7.7 777'

(c0131:4:.0)

.qintle. et. )1..t propamtion, (1:01,Y01,1'illtmo
30:tee.
a. itir,I)vet the outer Pe sheath' at th.! a,-)propriati:!

Fe uheathod oribto strai6t
=

b. jt,2%ove tLe t;hielding. CAUTICM: Oo not cut your fingers or nl
the conductors. e . -; r

c. 1Then a :cable ronove inner Pe shonth.

dig

f.

Rg.tilive &Ire wrapper,.

Iteviove another 1/2" of out..Cr P.a zhoath.

Solder /ei" of Scotch #24 electrimi1 shiPiding tape to thlii ckiliper sheath.

Leo

MARK LOCATION OF
SPLICE OPEN,NG AND .

DISTANCE ON EACH s1o.1`

(7) inehe5. Lee fiture below.

STRAIGHT SPLICE
SPLICING PLASTIC INSULATED-PLASTIC SHEATHED CABLES

TOPAPER INSULATED-LEAD SHEATHED CABLES
1-4-- 4" ---40-4*--44- SHEATH OPENING.

LEAD SHEATH SCRAPE TO
CLEAN SURFAC

REMOVE LEAD MATH CAREFULLY
SO THAT CORE WRAPPER OR
INSULATION AROUND CCNDUCTORS
WILL NOT SE DAMAGED. SCRAPE
SHEA TO XO PRESENT A CLEAN SURFACE
FOR JOINING. SECURE CORE WRAPPER
WITH 'TAPE AT END OF LEAD SHEATH
AND It EuOv E EXCESS WRAPPER.

4

REMOVE SHEATH CAREFULLY. SO THAT METAL SHIELb
CORE WRAPPER OR INSULATION AROVNO CONDUCTORS
WILL NOT BE DAMAGED. TURN SACK SHIELD AHD
REMOVE CORE wmArren.

iCUFF SHEATH WITH
HO 2 %GRADE SAND
PAPER. 00 NOT USE
min PAP ER OR
CLOTH.

h Prnpr.re a cor.e-nh.11.)ed.canting form. (One ray 'be made from a,
cou-s,a!,2i paper cl.lp or s.,methi;k1 P

i. Trt:lrii the large diameter of the form is not. larder than,the
,IIFIrlt.:!r of the lead sleeve bar.fcrtil uf;ed.

"
Et ho1 1i the coa,:--ohaued forM and slide. kt, over the

cat:lc, to a turl.nriry icin' abant 411 'from the. Pe sheath end

,

,Nor
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Titv .:Ind or us.1.1

a

t1I a Va, ¶ai pk's.; t...1 n fq.r

CASTING' END SEAL..
CONE SHAPED CASTING FORM MAY SE A MUSSER OR PLAS Tic'
NURSING:I/WT.1.E CAP, OR IT MAY BE IMPROVISED BY USING.

'TAPE OR OTHER SUITABLE MATERIAL, 4,
A FASHION HOLE IN CONE SHAPED FORMfAND,SLIDE

OVER CABLE TO TEMPORARY POSITION. r
4 B TURIN LiP ENO OF CABLE AND SECURE IN VERTIC44

POSITION FOR CASTING OPERATION:
C jIOVE FORI/Ptir TO CASTING POSITION. PLACE TAPE

IF NE-CEssfARY TO HOLD 1T IN POSITION OR CLOSE
ANY-OPENIPAS.

D PREPARE CASTING MIXTURE AS FER INSTRUCTIONC
ASSOGIATED WITH CONTAINER. -WHEN MIXTURE IS READY
T WISE-POURED ACCORDING TO THOSE-INSTRUCTIONS.
POUR* IT INTO TNE FORM UNTIL IT REACHES A LEVEL .

VERY CLOSE:MI(0P. (THE WORKMEN WILL NOTE TRAT
CASTING RESINS DEVELOP HEAT IMMEDIATELY AFTER.
BEING MIXED) DURING THE POURING PROCESS THE
SHIELD AND CONOUCTORS.SNOULD BE MOVED BAtIC AND ,
FORTH SLIG/NTLY TO AID'PENETRATION OF LIQUID. ,

'CUT WHEA.FOFIM IS FULL ALLOW THE NIFTUREID HARDEN
. ABOUT 10 MINUTES OR UNTIL IT IS FIRM AND GSIOL TO

THE TOUCH. THEN PEEL OFF THE FORM, AND CLEAN
CASTING.

E SENO CASTING (JACK INTO POSITION FOR SFLICING.

DETAIL
SNOWING PENETRATION

'PLASTIC SHEATHED CABLE

'"

,P

et/

OF CASTING unaultE

rloye io ip to ,casting position and place p1astiC tape, If
necry to hold it in position or to. close nny openings.
The, rim of tho Mold %;r1.n. be ,aboltt 1/2" above the Pe jacket
of ti:e inner Pe- jack3t or nhie1ding.

m. Ppar,a mixture RS per in6tr;ctions assoolitted with. gont:ainere,

pot.irit into1.111e.ri nixture',s,ready,
fon., it'reachas

ihstrictionz
a.xfel,v,ery closo .to the top.

Sorla dazMnr! rer4hz, 'will develop hait izne6iatoly after--__--. .

hal ni-, In ed s'o roller the 1 r_stract.: o r.s very-carefOly.
A --.s:,

. .

-DI. ifir, tA:-..! po,iri,ng ',.iroa,e*s t...ie shielding tarP and condltotnn shOuld,
be no,ved lt:.3.ok .and forth sli,i;htly to aid thz..., rencstration of the 1 iquirie

'41

45S-9

;'

s

ear

"

'



JOB SHEET tinued)

. 4

^4

"1.4/

p. Viiien the fo isfull allow the mixture to harcEr or until it is firm'

and coul-to' he touch.

q. Then peel'off the form and clean the casting. ,

r. ,Be6d the'cable;with the casting back into position for splicing.

Sleeve preparation

a. Pan one enpi of the sleeve 7" frmithe end and stearine it

b. Clean the other:end V. and steirine it

'e. Place the lead sleeve,on the leadcable of your splice back out of

the way
-

Lead sheath preparation
.)

a. Ring the lead sheath. CAUTION: Do norring too deep io hick conductors.

01

b Scrape and clean the lead sheathed cable thoroughly with the shave

hook back to the mark that you made in Step 1.d.

c. Immediately after cleaning the sheath, coat it thoroughly with

stearine.

d. Apply two layers of paper pesters at each end of the cleaned able

E. Tin the,cable

f. After the sheath has coolid it is time to remit, )lat portion of

the sheathed cable in front of the tinned area.

g. Be sure ,the bell is in position and apply the choker.

h. Carefully spread the wires so that they can be'bOiled out

I. Prepare the paraffin

4.7

j. Set catch,pan in such a way so that it will, be easy to pour the

hot liquid back into the pot.

Starting about C to 8" from the butt of the cable you will pour

hot Paraffin over the sheath and work it toward the exposed conductors

until all conductors are thoroughly soaked.



" LEAD SLEEVE

(C0-11
- ,

e-xcr,
Aft

; Ii,1'1i(1 to th.3 pot..

s.11.at

CLEAN7.

PCISTIC
. INSULAyED
CONOUCTOR1

SELECT SLEEVE OF PROPER SIZE. REA4OvE
IDENTIFICATION RIDGES, CLE AN ENDS AND
StinE OVER CABLE TO CONVENIENT POSITON

Splice prepnration.

SELECTION OF LEAD SLEEVE

SIZE OF CABLE
IN 22 GAUGE

11 TO 51 PR
74 TO 101 PR

152 PR

sMEA " SIZE OF
OPENING 'SLEEVE

11 1 1i" X IS"
13 Fs" 1 a." X 17"
13 11" 2" X 17"

a. Separate c,)nd..xters into-boues by color grmtps or c p7ement::.
Secure them In a convenient plsi.tion for rpl:,lbing, ieávi.ng '
suitable length for stag:Tred splicing, t;ee figure Wow.

PAPER INSULATED
CONDUCTORS

L EAD SLEEVE

SEPARATE CONDUCTORS
INTO BUNCHES BY COLOR
GROUPS OR COMPLEMENTS
ANO SECURE IN A CONVEN-
IENT POSITION FOR
SPL ICING.

PLASTIC INSULATED
0314DUCTO/S

PLASTIC

SEE DETAIL
FOR JOINT

...rill, t. IT
END SEAt. SCUF,FED'SURFAeED

`..

CLEANED
..:UR FACE

'BRING PAIRS TOGETHER AS NEEDW,
LE AVING SUITABLE LENGTH OF
SLACK FOR STAGGER!'" SPACING OF
JOINTS TMEN CUT OF! EXCESS WIRE

z

AS C4NDUCTORS
ARE %ELECTED

1 FOR SPLICING.
PLASTIC SLEEVES

; SHALL BE PLACED.

GAUGE OF
CONDUCTOR

24

22

PLASTIC SLEEVE
. ECTION

COLOR INSIDE -OUTSIDE
DIA. DIA.

GREEN ..104" 1354»

C
BLACK 125" 165"
RED . .141 ogi"

b. As pli.m are selected for splicing, place a olastic sleevo'over
onl ctor in the oppor:Ate dirtetion of which you will lay
tho cyindlIctor after the splice ic mad.

Skip t%19 ahov3 ztap when tzing filled cenn2ntors,,
otler ty:-;-)s of coilrecton othqr than p1a:0::ic ,Teeven.

.
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o. RImovo rt;u-fireit 1.--/r4!;t11 inzulntion frfwn con;i.s.:ct'orq.
._..., ,

(I. "[Vint the in i tvich_al, p skinned conductors tof,«Aher. - rake
joiNt 1-'3/: tn 1-'3/4''. hie surf to etagger jo1nts for a
lnin3rri lays ::trirt.lag. with threa-loava half-tr-ns (a0*,t

e then fini;:hing ,,fith five tipht half-turns (about 3/2" to

C.

f.

r.
REMOVE REQUIRED LENGTH OP INSULATION AS
CONDUCTORS ARE SELECTED.FOR SPLICING

PLRSTIC LEEVE
PAPER INSULATED

IP-CONDUCTOR

DETAIL.
FOR MAKING

JOINT

PLASTIC INSULATED
CONDUCTOR

0
P-

OA
I. N.

3 LO.ISE HALF
TURNS
5 TIGHT HALF
TURNS
CUT orr tam

WIRE AND SOLDER BEND PIG-
TAIL INTO POSITION AND
SLIDE SLEEVE OVER JOINT.
USE ROSIN CORE SOLDER

Cut (la exces wire.

Bend pigtail into place and slide previously placed sleeve overthe joint.
STAGGER JOINTS POE UNIFORM LAY

449'

Aftr all/the conductors liavo been spliced and placed in the
prj1per layult wrap the body of tha splice _with plastic envelope
cut from a tAlcot of oo1yethy7(;ne or equivelent material, leaving
a slot at thn tnp to put in the desItic:nt. See figure below.c`---

_

WRAP SLICED ?014DUCTORS WITH AN ERV'ELOPE NAPE
OF POLYETHYLENE. DESICCANT SHALL SE PLACED
IN ENVELOPE AS FOLLOWS,

SIZES OF CABLES WEIGHT IN GRAMS
SI PAIR AND SMALLER 20
74 AND 101 PAIRS 40

1%2 AND 202 PAIRS 70
LARGER THAN 202 PAIRS 30 FER EACH 100 PAIRS

PLACE DESICCANT.

SLEEVE
ECURE ENVELOPE IN
PLACE W1TH TAPE.

7

COVER ENTIRE SPLICE WITH A SINGLg, LAYER
OF TAPE IIALF LAPPED. DO NOT OVER LAP
THE CABLE SHEATH OR METALIC SHIELD.
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.-h. -AVtor the e'refelope bas been rivie put in t'ne proper amount or
ccalt usin tane figume ahGvo as a plide.

Wrrtoping.th? slice.

a. Cover the wh31e splice vith a sihIle layer of half-ln!Ted
vine! tape. Do nJt ovri-r-lap ea'nle sheath or retallic shield.

b. Wrao the splice With scotch #24 cepl.er tape, eztendilg it onto
the lcld sheathed cable. Solder the end o' the ..hjelding tape
to the lead shehLhed cable at a'point of the overlap. :tee
fieare bolow.

TO INSURE CONTINUITY OF SHIELD, REwRAP h;ETM. MELD TAPE AND SOLDER IT TO THE
LEAD SHEATH. IF SHIELD IS NOT LONG ENOUGH sotalyt ON AN ADDITIONAL PIECE OF SHIELD.

SLEEVE

-

SOLDERING OPERATIONS SHALL SE PtEFORNED AWAY FRQM TWE Z:ASLE CORE TO
PROTECT THE TAPES FROM THE HEAT OF THE SOLDERING IRON. ALLUMINUM SHIELD
SHALL SE TINNED, USING ALCOA 64 ALUMINUM FLUX, 50-50 OR ROM CORE SOLDER
SHALL BE USED IN THE SOLDERING OPERATION. t

Lead sleeve placement.
.1

ay Place u strip of tape on the plaitic -:heatheci cable lengthwise about
2-1/4" from.the base.of-the easted end &eel, starting at the base
of the caSt and going down 2". Secure the strip of tape, starting
the edge of wire tape 'with the edge of the plastic tape. Wrap the
coprIer tspe tigttly around the cable, overlapping-the start:Ing
point 'about 1". Se figure below.

_....

PLACE TAPE AS STAATING IASI ,-
Fon NINE CLOTN .; i 'C'Te7 S

\
'I ? .1 2" ,

WRAp 11I4E CLOTH
TIGNTLY AROLIN:1
CABLE, ()VEAL NPPING
STA4T4AIG POINT
ApotiT 1 'Nog

573

COPPEli
CLOTH
WIDE er
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A5i47

b. cur th naeea of the wire tape with the vinyl-tl.pe tabs th&t,

nre olt from undwr the Co:Tor tlpe. firlretelow.

bt,11. 4061lb Ut 41,MIN
pOsITIum No Ts 1 AiC

soLO HOT 101.0E1Mo INCHON
cot CLOTS AT INTERVALS
UNTIL PATCSEs APPEAR Tmu
NEW THIS OPERATION INILL
AsCHOR MESS INTO PLASTIC
SSA ATH.

e. Uing a hot iron press it tinily against:the wire tape at numerous

voints around the sheath until dark patches appear through the .

ymh. See figure below.

d. Macs the lead sleeve over the splice, oVerlanning the lead-

sheqthed cable abolt 1-1/2", and overlapping the wtre tape on

the plastio-sheuthed cable about 1". See figure below.

MADE LEAD sLLCve
INTO poSsTioN s.

SEAT 1r4 ENO OP St trifr AND WIPE JOINT. AS APO
M.TERNATE TO WIPING JOIMT SLOW TOI1C14 MAT

ap ()LEO Fon THIS PURPOSIL CARS MIST IIII USED
To Avon) DAMAGE TC slitATIT AND IND/LADE:IN.

SEAT
SLEEVE IN LONG
SLOPE TO PAVOR
TAPIpt OPERATION

104.011 Way!
TO VIRE CLOTH
WANG ROSIN COSS
SOLDER

e. i4lat in tha enct of the lead :ileeve on the leadeethed cable side
,)f,the splice and,wipe it in the usual-manner. See figure above.

01 the TIML:tic !;h1!athad cublo shape the end of the sleeve to the

cw!p,1r wire in a e;radi:nlly tapering-slope. See figure above.

t119 :310.,v;: to the rtop.:lar tare. See fiLNre ablve>

T11;01" '

9
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1.2.1.17 (CONTINjED) a

\
a. FiYL tte VOid3 batweer. the Ilastic shoathile*lo,nnl tho

1;1.!,71.-e with rubblir.tape. See figure belcm.

b.

?ILL IA, von) WITH TAPE TOP/1410i
A Promo 31.20CE !OR FURTHER TAPIAIG .

1

Ayly 2 hqlf-1apped 1aye7s of 't,arca, extending 2-1/2" on xoach oide
of t 7oL!-It. where the load sleeve is joimad to tha wire tape.
S42e fi 7:re below.

PT-VT;

V.

APPLY 2 HALF LAPPED LAYERS 0
TAPE TO COVER 3 INCH AREA

A

A2rly a collar of three turns of 4" eheSive-bnel.ed aluminum tnpe
and iron,smoOthly into place with a cable dresser. See figure below.

APPLY COLLAR OP THEE URNS OP
AD141PYI IACEIDALL$.I TAPE.
DION1,3001114.Y INYLtPLAC

111111111114*,

d. Ap21y1-1/2 turns of 2" adhezive-baeiced luminum tape at glad' end,.
of the f;.rst clllnrp.overlapping previou ly placed slpminub tape
alr.)ut. 1;ee fig,,tre below.'

Agony 1 1i2 Tu OP 2 INCH AORRIIYI
DACRED ALUN1NtA TAPE OVER LAPPED.,
IRON SosOOTRtY f PL ACE

10
ef4
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C. Iron z.,-1.1,thIv gj n enhlo dre!.;1,9r.

C. kp15, 2 111.1fr1apeti igyerti of viny1.tg.vu*
1 A

St$Irt t ftIrst layer on the rlevc 1" 1)eylr.,!
c

'(2). Stnrt the :12c:end la77r, an thes lead s1vve,1" 1-1Syoil the
end of tha previolts lgyer nftd extend it VI 12eyo-1 the end
of the first layer. Sce fig:re bellw'.

O.;

;.
4`*-

1/53

APPL Y INAS, LAPPLO LAY OS OP PLASTIC TAPP.

FJ11$1 LATEits STANT OW LIAO Si tEVE
eselx TEND ON To PLASTIC SNEATM

MONO LATIN/ START ON LIAO SLCIlifil
ANO 1.11TIFNO ON TO PLASTIC INIATN.
TINS ComPLITES TN"' IPLICt.

IUSTqGTOR15

*.
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CONSTRUCTION ELECTRICIAN SCHOOL

CE "C" CADLE.,SPL1C1NG

INFORMATION SHEET 1.3.1.11'

(TITLE) TYPES OF POWERTABLE

INTRODUCTION:

The proper select4on and application of power cable splicing materials
are often th..ughtto -be 'an extremely difficult task. To be a successful
cable splicer, you must first know the various types of cable conductors,
insulations, and sheaths.

Actually, this tisk is not as difficult'as it may originally appear, since
ulimited number pf cables can be-used to fulfill practically all industrial
Ipplications.

This Informatiofi-Sheet is-designed to provide you with added information
ustd.in identifying cables by type conductor, insulation, sheath, voltage
rating and their applic4tions.

REFERENCES:

1, Underground Systdms Reference BOok, 1957, Chapter 2, Pages 1 through
` 40, Edison Electric Institae.

Fundamentals of Utility Wire, by William S. Laughl'in, Staff Engineer,
Pamcor, Inc.

j. General Electric Wire and Cable Selection and Technical Data Book,
ect ons 4nd

INFORMATION.

1. For convenience in the_identification of cable, the following abbre-
viations and symbols are used.

a. Abbreviations

(1) American Wiiit Gage

(2) Circular flifs

(3) 1,000 Circular 'Mils

(4) Birmingham Wire Gage

A.W.G.

C.M.

M.C.M.

B.W.G.



INFORMATION SHEET,1.3.1.1I (con nued)

(5) Copper Cif .

(6). Aluminum - AAC or AL

(7) Aluminum Conductor Steel Reinforced ACSR

b. Insulation Abbreviations

(1) Asbestos . A.

(2) Paper P.

(3) Polyethylene POLY/PE

(4) Cross-linWPolyethylene :X.L.P. or X.L.P.E. or C.L.P.

(5) Rubber R.

(6) Varnish-Cambric V.C.

(7) Varnish-Dacron Glass V.C.G.

(8) Polytetrafludroeihylene T.F.E.

(9) Fluorin
)

d-Ethylene-Propylene F.E.P.
114k

(10) Voltagfe-SCaIllized Polyethylene V.S.P.

(11) Cross-liOed Thermo-3etting Polyethylene X.H.H.W.

C. Sheath, Jacket cr Finish Abbreviati.sns ,

(1) Asbestos A.

(2) Flat-band Metallic Armor F.

i(.1) Interlocked Metallic Armor I. .

(4) Jute-Asphalted (Non-metallic Armory. J.

(5) Lead Sheath L.

(6) Rubber Sheath

(7) Poly-Vinyl-Chlslicle* ,P.V.C.

(8) Wire Armor,(Round-Wirc Armor) W.

2

59s
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agt.M214::

culrItrIJED)

, . 4

V CL.T_j_ Jute ever;=.4.1
,..........

..4 1W
**

. II:ter-Lacked Armor

r

Jute

Leak Sheath

t IL. 0 kairia

Cambric Irsulated Cable

Iurnjahed

The irlastlmmon shapes of conductors ured'is showsAnd described'
.below. The twa (2) most cormon types cf conductors are copper and
'aldminum.

a. Saila .Conductor - is used on cable of smaller sizes and is
recommended Air sizes No. 6 AWG and sma;ler. However, they
can be obtainei in all sizes up to a No.,410 (COCO) A.W.G.

EXAIVLE: a"0" is used to show a solid wire

b. Concentric Wound (Stranded).

(5)

Standard strand (Classl-H) has a total of 19 litrahde.

Class - C stranding has 37 strands.

Each strand ordinarily is of the same A.W.G..

There is either one Or three strands in the core of the
conductor.

Successive layers have a right-hand spiral.

(6) Examples of both sne (1) or 4hree (3) core.stranded cables
are shown below

(Sea next page)

3



INSURMAT ICE I SH 1.. 3 . 1 . 1 I (cu.aIuum)

'SOLID
WIRE

A7z5 7

3fWIR3 , 7-WIRE 11 12-WIRE I9,WIRE .27.14IRE

Standar&
Glass ITM

37-Strand cable - Class "C"

NQT4r If you can diiide.the number of strnads evenly by

three (3) thIp ara three (3) straw:is in the.core

of the oondudtor.

o. Compact round (compact strand).

(I) Smalls!' &abater than concentric round condtictor of te
same A . W.G .

,(2) Formed by rolling each laier before next layer is applied
sliminatig spaces between trands.

(3) re4i fllible than concentric rotnd conductors.

(4) -This.type of stranding offers some material advantages

bacause'of the saving it affords in weight and outside
diameter of the finished cable. This means that lighter

and less costly suspension structures may be used in
aorial'work, and smaller ducts in underground work.
Thts conductor can be made up in round or 4segmental'con-

struction: It offers almost all the advantages of the
solid conductor, plus a much greater Ogre, of flexibility,

Atli is necessary omrthe larger cables.
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d. Compact sector.

COPTACT ROUND

(al) Used in three (3) conductor cablee.

(2) ntrnished only yith iMpregnated-paper and virnishad-Cambric
insulation type cabIef.

(3)

(4)

A ,compact sector conductor is a stranded conductor in" wliich
the crosstsection is shaped like a sectqr of a circle.

The main advantages of this constrUction are low 'reactance
(lower voltaos drop) and Smaller cable acute* than.the
corresponding concentric stranded cables, thus, Lisa weight
duo to the amount 'of lead sheath tequired and lower !coat.

(5) This conductqr ie stiffer, harder toplice and.'over-all
more expensive than Concentric 'stranded conOuctire;

-
COMPACT SECTOR

CONDUCTOR

OOPLPAOT SleVOR
CONDIICTOR CABLE

ea, Annular.

(1) An annular conductor offers a nsaas of reducing the skin
offect.on conductors 1,000 1171 and'above0

(2) Greater current cart;*ing capacity because of increased
radiating surface.



A

ilt.A.414400,U4140,

This candditor iiimademp
around which biro:copper

-'4
4

4 .0

of a treated.jutilope cote
wires are stranded Alically.

Usually thr.eeN(3) 'is/ere clee4ands. Bach ligiles'aside
in the opposite direction ,to the preceding layerb.,

(5) Usually insulated with varnished-cambric.
14

(6) Gammonlypsed Oki **aerator leads and similar
,

f. Seg'emntal.

(1)

(2)

(3)

ANN1HLAR' CONDLICTOR
4

4

a

471.5?

The segmental conductor is -anotber means eMployed tareduce*
skin effect. It permit4 construction of a smellier oabli

than an annular conductor does.
,

It consists of three (3) or four CO segments separated by
means of paper tape stranded together and operate# in
parallel. This givs the effect pea transpositio0 of
strands from the center to,the outside of the odupt.or amd
thereby reduces the skin effectwhich Icwers A.G. isstice.

Only used in single conductor (1/0 ca4 wh're high currant
cirrying capacity and minimum diameter trust tie ctmhined.
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ssammTAi'cormuma

e

3. Inaulation - Power cables can, fbe divided into two classifications\
with respect to the insulation«. This. are the extruded type and
the laminated or-taped type«

a. The .extruded tyPee, of insulation are applied by .forcing through
a die V:: be pressed and shaped aroundthe,conductor to the re-
quired thickness. These types are bases 'and mixtures of the
following:-

(1) Rubber.

(2) Siliooi14.

C3) Polyethylene.

(4) Pply Vinyl.chlbrido.

(5) Cross.tinked Polyethylene.),

b. The laminated types of insulation-are.apPlied is a tape. The
number ot layers required .would be Aster:Lined t!or the tirpe of
inisulntion and cable rating« These type taps:itro:

(1) Varnished Cambric.

(2) Varnished-Paoron Glass.

(3) Folyoster Glass.

(4) laper-Upregnated Types. 6 ri

10,
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1NFORKATION SHEET 1.3.1.11 (contimieci)

4. Sheath. frotective Coveting or Finish.

a. Finishes may be clasiified.

(1). .First as to the material employed:

(a) Metallic

(b) Non-metallic

(2) Second as to their function:
1 '

41*. (a) Moisture-resistant

(b) 'Weather-resistant

(c) Flame-resistant

(d) Corona-resistant

(e) Wear and abrasion-resistant

(f) Tension-resistant

(g) Corrosion-resistant

(h) Miscellaneous

b. Metallk finishes are:

(1) Pure lead sheath

(2) Reinforced lead sheath

(3) Flat-band.dr tapearmor

(4) Inter-locked armor

(5) Round-wire armor

(N Basket-weave armor (braid)

c.' Non-Metallic finishes are:

(1) Neoprene

(2) Poly-viny1-0-loride

(3) Polyethylenp

8
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(4) Hose-jacket

(5) Hypalon

(6) Nylon

(7) Flame and moistOre-rasfstant (weather-resistant) braid

(8) Flame-resistilhOfihfii

(9) Asbestos, glass or rayon. braids

The attached pages are put ou.bi:thi' iOnntiota. Mining and Manufacturing
Company (3M Co.). They liSt.11/00_0AbiktYpeA Of code letters and
numbers. If you need spliehig filitriMpOs all,you need to do is locate
the cable nearest to what you hive._ ThWi give a full description by
conductor insulation and sheath plus their code number and letter.

Give this information to one of their Sales Representatives to obtain
splicing tnstructions.

QUESTION

1. What is the insulation and sheath abbreviation for paper-insulated
lead sheath cakle with a polyethylene jacket?

ANS:

2. What type of cable does the abbreviation R-r Jtand for?

ANS:

3. How many strands are in the Class 8, #4/0 A.W.G. wire'using the single
4wire core?

ANS:

4. Give two advantages the compact round has over the concentric round
conductor cable?

ANS:

5. Name three extruded type insillatiqns.

r (ANS:

7-4-'
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CAHO Pit'i I A (iThAVY DUTY)

PRIMARY
INSULATION

a

CAHLE I `WE 2A

*
,

.AraolkniNifiLl"*".--it
46.1: 1'

74%. :fie`
...*X.4."

'*.P.4,,Ltur

it - .
, 'v if ..4 '4"4

-mom-

J-1-Wduar.- YAA.,.LAAiE12.1":.-.

CARL F TYI'L 2E3

PRIMARY
INSULATION

CONDUCTOR

1

CONDUCTOR

PRIMARY STRW CONDUCTOR
INSILATION SHIELIONu

/0
BRAtt'

INSULAT
PRRIAARKt CONDUCTOR
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1
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Au; i I v1 ?C

CABLE.
IACKE

4,10M4RY CONDUCTOR
INttuLATION

1./

CAFt TvfIA'

LEAD
JACKET

ORAPER=
V D CAMBRIC

INSULATION

HI

CONDUCTOR

'',^17044.

a
;Ilk%

'
"OM *?

CABLE.
JACKET

PRIMARY STRAND CONDUCTOR
INSULATION SHIELDING

CAB REINFORrAMENT PRIMARY CONDUCTOR

JAC TINNE INSULATION
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r

BINDING
STRIP

'.1ALLE TVill A

PRIMARY
INSULATION

CONDUCTOR

CABLE T'vPC 4B

BRAID

. .,.._
-.

)4Iw 4111,46/0. rrrobrt. ', vi ' ,, ?, ear..
4

4, ,..744;:wrati 4 41.0 .. .0,40,.
....Z., ir. "errilff,"." . " .. 4 ;#W., Xi; ..l. . -,
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CABLE TYPE 4C

ASBESTOS I FILM PRIMARY
SEPARATOR INSULATION

CABLE REINFORCEMENT
JACKET (TWINE)

-7y4-

fv.

PRIMARY
INSULATION

MESSENGER

. I

CONDUCTOR

At.2

.4

1

SHIELDING CONDUCTOR

BLODING PRIMARY STRAND CONDUCTOR
INSULATION SHIELDING

a
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1716

CAULE.IYI'f

CONCENTRIC
WIRES

SEMI CONDUCTING PRIMARY STRAND OONDUCTO.R

JAQKET INSULATIoN SKEWING

giet:

CABL.1 TY?F SIGNAL CABLE

CABLt.
JACKV:

CABLE FWMAR* STRAND CONDUCTOR
SHIELDiNG INSULATION SHIELDING

,4.

CABL_LAYPE 4M
.

:ABLE
I AC KET

- INSULAT IC ;

4

BRA.ir2 PRIMARY CONDUCTOR
INSULATION

1.,''..b.:,"011114101146101c:,,
^` :111i

4:4
- 4

BINDING
STRIP,

14,
61
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INSUI ATION

STRAND
SMELDING

ESSENGER



cAtiLE TYPE 41

#

LI

cAaLt-
JACKET

LEAD
SHEA Ili

CAE-111e_ IN PL. 511L

BINDER TAPE FILLER OIL'PAVER OR CONDUCTIDA
VARNI`iHED CAMBRIC

INSULATION

CA3LE METALLIC
JACKET' SHIELDING

CABLE TYPE 59

044
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e

Lff :k11716?416?t.:.
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:01

...111ILt *.
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CONDUIT

CABLE I yrE 5C

PRIP.IARY
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.......0lilit 11167MIEFEW-M-".

CONCENTRIC PRIMARY
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JACKET
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SHIELDING
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CABLE TYPI. C)B (HEAVY i'::UTY)

CAOLE
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jOB SHEET 1.3.1.1J

CONSTRUCTION ELECTRICIAN SCHOOL

CE "Cr CABLE SPLICING

(TITLE) 5 KV (5000 VOLTS)'"SCOTCHCASTP 82-SERIES SPLICING KIT INSTRUCTIONS

INTRODUCTION:

This job sheet Is designed for your use ano it provides the necessary .

information that is needed to complete the assigned splice. Before you
proceed read the entire job sheet and any irstructions that may be included
with the kit.

Once the splicing has begun it should be continuous and as rapid'as good
woi-kmanship will allow in order to minimize the exposure of insulation to
the.atmosphere.

Satisfactory cable joints are largely dependent upon the quality of
workmanship; therefore, the splicers must have a knoWledge of acceptable
splicing practices and proficiency in the use of tools and materials.

REFERENC.E:

Underground Systems Reference Book, 1957, Edison Electric Institute.

EQUIPMENT AND MATERIALS

1. Cable splicers tool box

2. Compression tool, TBM-2

1. Hacksaw

4. Sharpening stone

5. Cable, 5 kv, (RR), AWG 08, 1/C; 5 ft. per student

6. "Scotchcast" splicing kit, 82-A3 or equal; 1 ea. pet student

7. Connector, T&B No. 54504, #8 AWG (Red) or equal

JOB STEPS

1. Prepare cable

a. Arrange the cables into the desired final position
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JOB SHEET 1.3.1.IJ (continued)

(I) Avoid severe bending,

(2) Allow slight overlap of ends

b. Cut cables to butt sqUarely.together at desired center line of'
the splice.

C. Thoroughly clean nine (9) to ten (10) inches back from each cable
end.

d. Prepare cable ends as shown in manfacturer's instructions for
"Scotchcast" Splicing Kit, 82-A3.

NOTE: Keep cable clean; be sure all conductive thread or tape is
removed frOm sheath opening.

CAUTION: Do not cut insulation when removing outer sheath.

e. Remove insulation as required to fit one half connector length
plus one half inch on each cable end.

f. Pencil insulation one half inch or approximately one (1) cable
diameter_

Remove all conductive thread or tape, from around conductor.

CAUTION: Do noi nick the-conductor.

2. Make connection

a. Make connection according .to instructions for connector being used.

b. Good quality connectors smocth compact shape such as an:

(1) Indent sleee

(2) Solder sleeve

(3) Compression sleeve /
C. Multi-conductor cables - stagger individual conne tions and

insulate with scotch brand electrical tape p23.

NOTE: Choice of connector i left to user.

3. Tape over connector area

a. Use scotch #23 self bonding tapc or equal (provided with kit).

`r.
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JOB SHEET 1.3.T.1J (continued).

b. Apply one layer half-lapped over connector area only (one quarter
inch on tt pencil).

CAUTION: Do not w'rap #23 tape beyond penciled area.

IMPORTANT: Stretch tape to 1/2 original width.

4. Install mold body

Trim mold snds with knife to lt cable slightly loose.

Center trick halves=over splice and snap together firml

c. Insert pouring spouts in holes

d. Check to see that both seams are carefully snapped together.

CAUTION: It is important that cables ard connectors are centered
in mold.

5. Tape ends of mold body, around cable to seal, use scotch 23 supplies
with the kit.

IMPORTANT: Stretch tape to 1/2 origirial width.

6. Pour splice

a. Position splice level

b. Mix resin thoroughly per instructions on "Unipak" guard hag.

c. Pour resin immediately after mixing

d. Fill mold through one spout CNLY until both spouts are completely
filled (to allow for cOolingiFankage).

NOTE: A slight raise of one end and by pouring into the lower
end will allow the air to flow out of the kit freely.

e. When resin has solidified and cooled the splice may be put ineio
service (30 to 45 minutes).

f. Clip off spouts if desired and tape over the openings.

INSTRUCTOR'S INITIALS

3
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CONSTRUCTION ELECTRICIAN SCHOOL

CE "C" CABLE2SPLICING
46-

JOB SHEET 1.3.2.1J

;97?

"

(TITLE) 5 1V RUBBER INSULATED 'LEAD COVEREC(JOINTMNSTRUCTION

INTRODUCTION:

This job sheet is designed-to be used by you for:actual ste10-by-step splic-
ing prOcedures for splicing rubber insulated-1W sheath, single
conductor cable using straight and branch joints. Application of these
splicing procedures is essential to good troUble free power service. These
instructions do not purport to Cover all det4ils or variations in equipment
nor provide for every contingency to be met ih: connection/With installation,
operation, or maintenance.

Before starting work, see that the drawing ofs:that joint to be built, the
tools and materials, are all at the site of installation. Once the splic-
ing has begun, it should be continuous and as Yapld.as good workmanship
will allow in order t9 minimize the exposure of insulation to the atmosphere.

Satisfactory cable joints are largely dependent upon the quality of work-
manship, therefore, the splicers must have a knowledge of acceptable splic-
ing practices and proficiency in the use of tools and materials.

Read the entire job sheet first, then, look over a1,1 of the joints and
terminations. Turn to the first joint drawing and begin splicing, follow-
ing proper steps of procedure and observing all safety precautions.

REFERET:
01,

Underground Systams Reference Book, 1957, Edison Electric Institute.

EQUIPMENT AND MATERIALS

1. Screwdriver, 1/4" X 4"
2. Screwdriver, 3/8" X 6"
3. -Shpemaker's knife
4. Chipping knives

a. Small
b. Large

5. Six (6) foot folding rule (wooden)
6. Wooden separators
7. Safety gogg:es
p. Splicer's cotton gloves (long wristlet)
9 Compound temperometer
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JOB SHEET 1.0.2.1J (continued)

1. Wiping cloths
a. 2' X 2"
b. 3" X 3"
c. 4" X 4"

11. Catch cloths
a. 6" X 6"
b. 8" X 8"

42. Rasp half round and handle
13. File and handle
14. File_cleaning brush
15. Cableman's saw and guard
16. Pliers

a. Side-cutting (lineman's)
b. Diagonal-cutting
c. Eagle-claw (beaks)
d. Channel-locks

17. Cable splicer's mirror
18. Cable dresser (wooden)
19. Tinner's hammer (riveting)
20. Soldering irons and handles

3. 2 lb. (copper)
b. 4 lb. (copper)

21. Shaye hook
22. Steel tool box
23. Melting pot (solder)

a. Electric
b. Cast iron

24. Tool pan
25. Solder catch pan
26. Oil catch pan
27. Compound kettles
28. Solder ladles
29. Cable cutters,' hydraulic
30. Cable cutters, hand
31. Connector compression tool (Burndy)
32. Wood drift pin (or piece of pipe)
33. Gas furnace -

a. Propane
b. Gasoline (white)

34. Folding windshield
35. Pot llook handle
36. Connectors

a. Solder-sweated, split tinned type
b. Compression type (Burndy type)

37. Insulating materials
a. Tapes

2



JOB skuT 1.3.2.1J (iontinued)
7.% .

1

.

1

1 Rubber (3M Co.1413 or eclual)
2 Synthetic
3 Friction and/or annydrous
4 Cotton

(a) One-half inch (1/2")
' (b) One inch (1")

(5) Pcastic (Scotch #33 plus)
6. Filling materials

i 1

1 Plastic, oil-insoluble.
2 ,Plattic, oil-soluble
3 Plastic, resin

38. Lead sleeves
39. Lead crotch pieces gp size A-1

40. Abrasive cloth (non-conauCting)
41. Salder"40/60 wiping
42. Solder 50/50 seam
43. Stearine candles k

44. Copper braid tape (tinned)
45. Paper pasters
46. Tinned copper wire #14
47. Wipingirags ,

48. able, 5 kv, (R-L), AWG # 4/0, 1/C

JOB STiPS:

1. Cable preparation

a. Make sure power cables are not energi2ed before starting work.

b. Arrangie the cables into the deiired-final position.

..(19/

(1) ,Avoid severe bending

(2) Allow slight overlap of ends

c. Cut cables to butt squarely together at deskred centerline of splice.

NOTE: The cable on one side of centerline must be straight enough
to allow for sliding the sleeve back while making the joint.
On branch-jtint slide the sleeve over the splice end having
only,ohe cable.

PreparaZion of.lea4 sleeve

a. Scrape both ends of thesleeve for 3 or 4 inches ath a rasp or
shave hook. ,

v. Apply stearine flux to Cleaned portions4

3

2,
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JOB SHEET1.3.2.1J (continued)

c. Beat down one end of the sleeve to slightly *larger than cable
diameter.

d. Slide beat down end first over one end .of the cable.

3. Removing the lead sheath

a. lkieasure and mark the sheath at a distance. A" from each cable end.

NOTE: AlloW 1/2" of conductor on each end of connector.

b. Score the sheath to a depth slightly less than 1/2 of its thickness
completely around the cable at this mark using the ehipping knife
and tinners hammer.

Scrape the sheath clean on each cable for at least 3 inches beyond
the score and apoly stearine flux.

Apply paper pasters on cable ends.

(1) One to cover the score plus 1/2 inch of the cleaned portion.

(2) One at the other end of the cleaned area.

e. Tin cleaned portion of cable sheath.

CAUTION: DO NOT burn through cable sheath.

Remove paper pasters.

g. SLit the sheath up to the score from each end, being carefUl not .

to injure the insulation using a chipping knife and tinners hanfler.

h. Tear the lead sheath off in such a manner that a neat bell is
formed at the end of the sheath.

4. Preparation of each end for connector.

a. Remove semi-conducting tape to the lead sheath.

CAUTION: DO NOT cut the conductor insulation.
be'

ReMove insulation and internal shielding tape from each cable
end'for a distance of one-half (1/2) the length of connector
plus one-half (1/2) inch using a sharp knife.

-CAUTION: DO NOT nick the conductor.

. '7 5'
4
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JOB SHEET .1.3.2.1J (continued)

.c. Protect the ends of the exposed insulation from the. heat of
soldering by wrapping with,a dry cotton tape back to the lead
sheath.

Placing and soldehing of connector.

a: Clean the exposed conductor thoroughly and apply stearine flux.

b. Phase conductors (if required).
4

c. Fit the conductor ends into the connector with ends butting firmly
in center and with the slot or, hole in the connector on top.

Hold the assembly in this position and squeeze the connector
tightly onto Ire conductors.

NOTE: On branch cable use correct connector or wrap using a #14
tinned copper wire. Branch cable size not to exceed main
cable size.

e. 'Apply heat and solder, making sure that connector and all dents
caused by squeezing get filled with solder.

f. Remove excess solder and smooth off all burrs.

6. Preparation of splice for insulation.

a. Remove the protective covering from ends of insulation.

b. Pencil the insulation or trim.

CAUTION: Handle carefully and keep knife sharp. DO NOT nick

conductor.

c. Clean and roughen the penciled portion and exposed insulation
-with a coarse file or non-conducting abrasive cloth.

d. Wipe clean Aith .a dry cloth or wash the rotghened surfaces of

the conneCtor and exposed conductor with a cleaning agent
such as white gasoline or naphtha applied to a clean cloth.

NOTE: Make sure that no conducting particles renain on the

insulation.

7. Irsulating the splice.

5
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'JOB SHEET 1.3.2.1J (continued)

a. Apply rubber cement to roughened surfaces, the connecior and the
exposed conductor and allow it tol dry until tacky.

b. Insulate at small diameter areas at end of connector first.

NUE: Fill in crotch area with folded layer of tape an the
branch7joint side.

c. Apply ozone resistant rubber splicing tipe, with approximately.
50% overlap, to a thickness over the donnector of one and one-
half (1-1/2) times the factory.applied insulation and taper
down to edge of sheath on each conductor.

NOTE: Tape should be applied with enough tension so that its
width when applied is two-thirds (2/3) Of its original
width.

d. Apply two layers of friction tape half-lapped (50% overlap) over
rubber tape.

8. Closing the splice opening.

a. Center lead sleeve rer splice.

b, Dress down sleeve ends to.the cable sheath.

NOTE: On branch joint ensure lead crotch piece is spot soldered
in place between branch conductors and tinned before dressing
sleeve ends down. The crotch piece should be one inch (1")
from end of lead sheath.

c. Apply paper pasters.

(1) One-half inch (1/2") from sleeVe on sheath for cables of

one-inch (1") 'and under diameter.

(2) Three quarter of an inch (3/4") for cables one inch (1")

to three. inch (3") diameter on sheath.

(3) On sleeve apply at the ridge of sleeve.

Solder tack sleeVe 'ends then wipe sleeve onto cable sheath.

e. Pressure-test splice.

Filling the joint (bridge joint only for classroom experience).
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JOB SHEET 1.3.2.143 (continued)

114. Make two holes in top of the sleeve - each hule to be three
Viches (3") from end of sleeve and the hole large enough to
Accommodate the sgout of a funnel.

b. Fill the sleeve with ozite ("B") (or similar) compound which is
heated to the temperature as shown on the label; this temperature
should be checked with a temperometer.

NOTE: Tilt the joint :lightly.and fill through the lower hole.

c. Level the joint and allow it to stand until it has cooled, and
then make a second filling.

O. Close and clean the holes and the lead around them, apply stearine
flux and paper Rasters then seal the holes carefully with solder.

10. Securing joint and cable.

a. Bond cable to other cables and ground.

b. Apply corrosion or fire/protection (if required).

c. Attach identification tag or mark the cable.

s.

INSTRUCTOR'S INITIALS

7
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9
tihrito Flux

2 Os. Stick 1 1 1



iso/idated Edison Company of N Y Inc.

,)

11111 of Materials
for

Standard Straight Joint
nubher-Insulated Lead-Covered Cablo

-. Secondary Mains and Services

Electrical Engineerinp ne arL.
Otitside Plant Bur

July 21, 1941

It,em

120-240
Nig. No. E0-2675-C

As-

Spec. or
Dwg. No. Unit

Volts 2.

Rev.)0

Code
No. S-L1

5-2 to
S-6 Incl.

S-7 to
5-21 Incl.

S-19 to
5-21 Incl.

Ouaniities for 2 Joints 'Inef;tor-Size to Fit Cable 1B-10016 Each k 2 2 /
.. 2mi Sleeve-Plain (Size in inches)- E0-6009 Each 2 (1X6) 2 (1X7) 2 (11/2X8) 2 (2X9).0r.-Grade A, 40-60 Tin Lead E0-100,052. Pound 1 a , 2 4)bsr Tape-3/4" Wide E0-6013 Roll 1 1 1 2.etion Tape-3/4" Wide 110-6012 _Roll 1 1 144 Cloth Pound 1/2 1/2 1/2 112les P3sters-21/2" X 12" Setip F-54-30 rach 4 4 . 4 - 6!arine Flux 2 Oz. Stick' I I 1

Ouantities hit- 3 Jointsinactor-Size to Fi.t Cable PB-10016 Eoh 3 3 3 3td Sleeve-Plain (Size in inches) EO-6009 fach 3 (1X6) 3 (1X7) 3 (11/2Y.B) , I (2X9)der,-Crade A, 40-60 Tin Lead F0-100,052 Pound
1 3 64per Tape-3/4" Wide EO-6013 Roll 1 I 3Otion Tape-3/4" Vide

te Cloth

er rasters-21/2" X 12" Strips

FO-6012

E -54-30

Roll
Pound
Fach

1

1/2

6

1

1/2

. 6

1

1/2
: 1

1/2

9arine Flux 2 Oz. Stick 1 1 1 1

A

zp.

?
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CONSTRUCTION ELECTRICIAN SCHOOL

CE "C" CABLE SPLICING

'JOB SHEEt 1.3.3.1J

(TITLE) 5 KV SINGLE CONDUCTOR CAPNUT POTHEAD

INTRODUCTION:

The terminating procedures outlined in this job sheet are recommended
by "G & W Electric Specialty Company".for termination of single conductor
cables using their 1GWI-1-56 Type "T" capnut pothead. Splicing instructions
and catalog are available through the G & W Electric Specialty Company.

Read the entire job sheet before starting work; then turn to the first
page of spliting instructions and begin splicidt. Follow the proper steps
of procedure and observe all safety precautions which apply to your job.

I.
REFERENCE

Underground Systews Reference Book 1457 Edition, Edison Electric Institute

EQUIPMENT AND MATERIALS

1. Shoemaker's knife
2. Six (6) foot wooden folding rule
3. Safety goggles
4. Splicers cotton gloves (long wrislet)
5. Compound temperometer
6. Wiping cloth 2" X 2" or 3" X 3"
7. File and handle
B. File cleaning brush
9. Cableman's saw and guard
10. Pliers

a. Lineman's
b. Diagonal-cutting
c. Channel-locks

11. Steel tool box
12. Terminal lug (the correct size required of either the below):

a. Solder-sweated split-tinned type
D. Compression type

13. Tapes (type required)
a. Ozone resistant rubber Scotch *23 or equal
b. Plastic scotch #33 plus or equal
C. Cotton tape, one-half inch
d. Varnished-cambric

14. Abrasive cloth (non-conductin9.)
15. Solder 40/60

63
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JOB SHEET 1.3.3.1J (continued)

16. Stearine candles
17. Wiping rags (lint-free preferred)
18. Scotchkote (or equal) rubber cement
19. Cleaning agent (an approved type) such as white gas, naphtha, etc.20. Neoprene jacketing tape (if required) BishOp CD. Bi-prene or equal21. Anydrous tape scotch #P-4 restricting tape (or equal)
22. P&B joint covering paint
23., G&W Novoid compound
24.' Cast iron solder pot (or electric)
251 Tool pan
26. Solder catch pan
27, Solder ladles
28. Cable cutters, hand
29. Connector compression tool Ourndy)
30. Gas furnace - (type available)
31. Folding wind shield
32. Pot hook handle

JOB STEPS

1. Prepare cable.

a. Arrange the cable into the desied final position.

b. Prepare cable as shown in manuffacturer's instruction for ;YGVI 1-56,
Single Conductor, Type I Capnut Pothead.

Preparation of lead sleeve.

a. Cut wiping sleeve on gauge lines fo pass cable.

b. Remove any burrs or sharp edges.

2. Pott'ead

a. Mcunt pothead on the supporyng structure

b Form cable to the approximal.e final position.

C. Mark sheath even with the liwer end of the porcelain insulator
and the lower end of the wiping sleeve.

d. Remove wiping sleeve from he lower end of the pcthead and slide
down over the cable.

e. Measure the distance from the bottom of the cable socket to the
lower end of the porcelain insulator.



4195
JOB SHEET 1.3.3.1J (continued)

f. Cut the cable at this avasured distance above the top mark on the
sheath: 7"

g. Remove the sheath and the cable insulation at the a of the oabce
for a distance equal to the.depth of the cable.socket, plus 1/2 inch.

NOTE: Be careful not to open up the.conductor

h. Remove cable socket stud from porceloain insulator.

i. Tin the end of the conductor and socket of the connector and
sweat together.

Removing the lead sheath.

a. Remove the lead sheath from the cable dOwn to 1" above the loWe
mark un the sheath.

b. Bell the end of the lead sheath slightly by proper y scoring and
tearing.

NOTE: Be careful rot to injure the factory insulation of the cable.

c. Wrap .005"X ;au copper shim around the cable insulation and slide
it ,3/16° under the lead sheath.

d. Pencil the insulation at the cable socket for 1/2".

e. Tape end of the cable with varnished-cambric to prevent the
insulation from loosening.

5. Stress cone.

a. Build up the insulation for the stress cone of half-lapped 3/4"
or 1" oil-packed varnished-cambric tape to approximately.1/8"

thickness.

b. Over the cone of varnisted-cambric tape apply 3/4" wide copper
mesh tape with one-half lap extending from the largest diameter
of the cone to the cable sheath.

c. Spot solder the copper mesh tape at different points along the

ccne and to the cable sheath.

6. Final preparation.

611
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JOB SHEET 1.3.3.13 (continued)

a. Paint entire surface of the wiping sleeve gasket with a good
grade of gasket compound and after allowing it to become tacky,
place it over the cable and into the machined groove of the
wiping sleeve.

b. Clean and dry the inside of the porcelain insulator and place it
over the cable socket and cable.

NOTE: Insure that the locking fins on the cable socket connector
are properly located to-engage in the slots in the porcelain.

c. Bolt the porcelain insulator tightly to the wiping sleeve. Insure
that the filling plug is in a convenient location. Tighten all
bolts evenly.

d. Use a wire brush on the threads of the stud to remove any foreign
particles of dirt and then assemble the top .spal as foltows:

(1) Paint the entire stirface of the top sealing gasket with a
good grade of gasket compound.

(2) Allow the gasket to become tacky, then place it in the
machined groove of the capnut.

(3) Ecrew the capnut down on the stud until there is no space
between the bottom of the capnut and the top of the porcelath
bushing.

e. Screw the venting and stud positioning plug and gasket into the
lole in the side of the capnut.

NOTE_:. If the plug does not go all the way in, the cable has been
cut too long. The pothead.must be taken apart and corrections
made.

f Use stearine as a flux and wipe the joint between the wiping sleeve
and the lead sleeve of the cable.

NOTE: Remove wipTng sleeve pipetplug during .T14ps,eration to
eliminate the internal pressure.

Attach the standpipe to the filling hole. The standpipe should be
heated before pouring the oil through..it.. Fill until the oil comes
out of the top vent hole. Allow time for the oil to cool, then
reMoVe the starldpipe. Coat the thread of the fillfng and vent
Ougs with gasket compound and tighten securely.

Retighien all joints securely. , Erighten contact surface on the
capnut stud with.sandpaper And attach aerial lug.

INSTRUCTOR'S INITIALc

4 I 2



CONSTRUCTION ELECTRICIAN SCHOOL

CE CABLE SPLICING

JOB SHE.ET 4.1J

(TITLE) ALL-TAPE* SPLICE KIT

livTROOUCTION:

i/F 7

This job sheet is desi'ved for your use and it provides the necessary
information that is needed to complete the assigned splice. Befere you
proceed read the entire job sheet and any instruc 'ons that nay Ee included
with the kit.

Eefore startintA work, sec that the uni-kit, the tools and materials are
all at the site of installation. Once the splicing has begun, ft should
be continuous and as rapid as good workmanship will allow. Follow.the
proper steps of procedure and observe all safety precautions which apply
to your job.

EQUIPMENT AND MA4RiALS

1., Cable,splicers tool box

2. Ha6.saw

Sharpening stone

4. Soldering coppets

5. Compression tools, Burndy

a. hytool !,Y29-3

t. Hypress Y341 (hydraulic)

c. Hypress Y35 (hydraulic)

6, Cable stripping tools, PLN type SQ, various sizes

7. Cable oenciling *tools, PLM type PT, various sizes

8. Cable slicer

9. XLP shielded, 1/C, AWG #4/0

10. GE Uni-Kit No. SS 8-B or equal



aB SHEET 1.3.4.1J (continued)

11. Connectors

a. Burody Wink YS22

b. Tgib 5412 (4/0)

.10B STEPS

1. Prepare cables

a. Train cat21es into final position,and cut to proper length so that
cable ends 1011 butt squarely.

Remove cable jacket and any underlying non-metallic tapes for the
distance recommended for the kit (SS-B-B),'which is 10 inches.

careful not tc'nick the underlyi,ng ii4ttalic shielding tape.

c. Carefully;cut and remove the fetallic shielding tape or.tapes to
within inches of the jacket: (Both cables). Be careful not to
damage the underlying semi-conducting tape_ Place a solder tack at
the cut end of the shielding tape where it laps itself. Use minirum
neat.

t. :arefully cut and remove the semi-conducting tape or tapes to
inc from the edge of the metallic ,shielding tape. Without slittin
the stmi-conducting tape, fold the exposed ;,;-inch back onto the
rietallic shielding tape. Be careful not to damage the insulation
under the semi-conducting tape or disturb the semi-conducting tape
under the metallic tape.

Carefully remove the insulation and semi-conducting strand shielding
from'the end of the conductor so that 3/4-inch of bare conductor is
exposed after the connector is in place, (Half the connector length
plus ";/4-inch.) Se careful not to nick the conductor.

Using a sharp knife or penciling tool, smoothly taper the insulation
at each cable end for a distance of 1 inch. Use the abrasive cloth
to buff the taper into a smooth surfaCe without edges. Again use
care not to nick the condyctor.

Cenndetor Installation

Apply the connector. An E.E.I. approved solder type connector is
preferred.
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171?9

T 1.3.4.1j ((%

(1) Cuanectors (either a Berndy Hylink Y528 or MB 54512, 4/0).

(2) th,9 riiinim4m heat with vxtreme care not to melt the tapered

insulation. Allow connec'or to cool before prodeeding to
next step.

b. Thoroughly and carefully clean all of the exposed insulation with
the abrasive cloth, removing all traces of conducting material.
Finish cleaning the insulation and connector with the solvent-
dampened cloth. Allow solvent to dry thoroughly before continuing
to next step.

c. Always'be sure to remove the backing from all tapes, as they are
applied. Using slight tension, wrap one half-lapped layer of
Irricon S-B Conducting taPe'completely over the conductor and
connector surface. .Ita this operation, the conducting tape should
overlap the bottom edge of each insulation taper - butnOt more
than 1/16 inch. Maks sure that the edges.of the conducting tape
are eVen where it meets the cable insulation. This.ia done by
making one full, even turn (NOT HJILF-LAPPED) at the beginning
and end of the taping operAion.

t. In cases where the diameter cf the connector and its wrapping of
conducting tape is less than the cable insulation diameter, fill
the connector area from A to B (ses diagram below) with 3/4 inch
8380 tape as follow:

(1) Fill in one coriductor area to the diameter of the tape aver
the connector (do not cut tape).

(2) 11s-if-lap the tape across the connector, and,

(3) Fill in the other conductor area to the e,ame siameter, When"

the tape build up is level across the entire area, begin
lilf-la ,ping back and forth evenly, filling ift the arta from
A to B up to the level of the insulation.

FIRST ha IN

HERE AND HERE

I IRRICON

THE-N FII L tN TO 1 HE
0);01i, i"R 1-Hi: !NSI.jukriDN



a. In.cases-where the diameter of the connector and its wrapping
of cond'Acting tape is equal to or greater than the insulation
diumetOr, fill in the area between the connector and the top
of the taper with 3/4-inch 8380 tape-as follows:

.(1) Build up the areas on both sides of the connector to thti
diameter of the insulation.

(2) Now, half-lap the 83SO tape back and forth fram the connector
to a point *-inch from the folded edge of the semi-conducting

,,taues of each cable until you achieve a contlnuous even dia--

meter across the splice. Do not build up this diameter any
larger than necessary. (see diagram below).

.

FIRST FILL IN IC
DIAMETER OF INSULATION

HERE AND HERE

IRRI.C._ON

I.
.--

CONNECTOR

THEN FILL IN TO DIAMETER OF VZ

CONDUCTING TAPE OVER CONNECTOR

3; Replacing Insulation.

a. NShere are three preshaped stress cones in each splic kit. TI.poofthem axe identical. Peal the backing fra6 the 'starting tab of one,.of two identical stress cones for a distance of approximately 6 inches.
Center tha starting tab against the cable insulation on cne cable at
a distnnce from the cable jacket of 5.4 inches. Tightly wrap the
preshaped stress cone with sufficient tension to assure a smooth
wrinkle free surface on each layer. When the widest part of the
cone is on the cable, cheek to be sure it fitp tightly to the surface.
Figish wrapping ,the remaining leyors. The preshapeerstress cone is
designed so that each lay6r will center itself on the previous layer
if wrapp'ing is done smoothly with no wrinkles.

.In the iseee manner as in Step a., wrap the second identical stress
c3h4.1 on the other cable insulation. Note that there will be a .gap
bdtween the stress cones of anpreiximately 3 inches or more for all

.kite.

G
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c. Frrym the pak of one of the stress.conss, tightly wrap one half.-
lropcd luyor of 1 inch 8380 tape across the mid point of the splice
to tho INeak of the other pennant; Use maximum tension.

5. ---7-----"

1 /
Orq' HALF LAPPEO LAYER OF 8380 TApE

9-15KV CABLES /
KITS SS-15,A, B, c. *2"il

-77""_,`!%, 1..°'---- ------,1

1

_ ...1 . 3" ---'41 14-,--- 61/2" ----1-0.

5-8KV CABLES

r
clr $58A and SS-8-8

3" -

d. Peol the backing from the starting tab of the last preshapsd stress
cone for a distance of about-6 inches. Center the starting tab of
thin stress cone at the Mid pcint of the splice between the two
_stress cones previously applied. Wrep thiS stress'cone in thfesam6
manner as the other two. Take care that this center stress come
builds up evenly on each of the side stress cones as it is wrapped.

Ct NIER
S1 ARTING TAB
ON THIS LINE ,

* I

s, Tightly wrnp the th one half-lapped lOver of 1-inch 8380
tape as follows:

(i) L.tnrtirv: tJlo i:a;I:llitic,r1 of one cable, 4inch ,fro7 the shirild,
:1-rip,acrxiss 1.h,) splice to the insulation from the shield
of cther ont.do.

STANT
---- ON': HAI ft APPt- (J LAYER O'r 8380 TAPE

IA I

1:11" I SH



L.

o:10 ilalf-lapped layer of Irricon S-B conducting tape between
th9 IWO c%1111!1 Shl6S as f()1104(b:

(1) ti-irtIn on one of the metallic shielding tapes, 3/4-inch
from the edge of the cable jacket, ccrefUlly half-lap acmes
the 'LSplice onto the other ehielding tape 3/4-inch frem that
cable's jacket. Be sure to leave enough room to solder ground
lead on each'ehield. This conducting tape will overlap the
.t,ided semi-conducting tape folded beck in step 1.d.

ON6HALFLAPP!-OLAYE.ROF FIN1:;H_
44

1RMCON CONDUCTING TAPE
2Y'4" JACKET--Alb to-

Solder one end of the tinbed copper ground lead to one of the
exosed copper^shielding tapes (use minimum heat). Spiral this
ground lead around the splice (over the conducting tape). Be
sure it lays flat. There should be roughly l inches between spira1f3.
Now, wrap the.lci,d around the oppoeite exposed copper shield and
solder. A two (2) or area (3) foot "teil" of the lead mhould remain.
DO NOT C-T.

JACKE t

i.

SOLDE.R

--- --WRAP r+)13NO L EA D

J A3 ET

Shielding and covring the splice.

a. .(end this step threl:gh before starting). Cover the entire splice
with'tvo half-lapped layers of 1,, inth 8380 tnpa as-follows*

(1) Start the tap-e 1-inch on the cable jacket on the opposite 4ide
of the splice- from the,grOnd ljad "tail". Half-lap neros$ the
eplice anS 1 inch onto 414t cablo's jacket. Tape tightly
'around the point of attpichmtInt of the ground lead "tail".

(2) Now, fold.the "tail" flat at;Rinst the side of the cble and
fill it with solder fez.. on each side ot the point
where it passes over/the odpi of the 838(Ltape

1 LI
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I

F INST 1 AY U C.): 8380 TAPE

F INISH

11
I

EDGE VI.
APt AfiOUN0 GittiCiND,LEAU OF JACKET

UNDER TAPE

half-lap tile 'second layer of 8380 tape back to the
stdtrtinlr, point. Wrap over the ground lead csa this layer. The
tiolilor filled area vliouid be approximately half covered with tape.

.503

W4Hti
-ONI) 1AYFF1OF- 8380 TAPE

Y!INO LI rk0 FLAT

START

b. Gov(:r ail tr!!4 ti prtiviohlAy 1iplied with two half-lapped layers
A' vinyl covvr folIow!,;1.

(1) LA,/,t, c8hio jacket, tightly wrap across the
L):Ito tt:a opposite cable jacket.

T. t!:o lcld flat against side of cable.

wr.ip tLtJy l';.k to the starting point.(5)

.41,

feJ

AYLR COVER TAPE

c Mt)! t AYLR COVER TAPE

JACKET
EDGE

47?)
III, IV and V.

-1957 Ectition, Edison -faiectria
rnntituto, !ILA "

Desitm and ual aeetro,Products Division.

..... .

f')



.1(7, SiTET

COtSTRUCTIO'N FLECTRICIAN SCHOOL

CE "C" CABLE SPLICING

!TITLE) i! " 'CJIThCAST' FRIr E-MPD-7,

Lo'-

jc it ccsiorcd for you'r use and it provides the ncce_sso
tlit is tweded to complete the assigred splice. Befcre you

Tcz' th. crtire job sho,t and any int-tructions thdt uy tc ircluoeo
tht kit.

tr,( !;Hit, ni.. has kjun it should he continuous an( ds rapiU as woo
1n6,rsnip dllc.q. in ordir to minimize the exposure of insulatiot tu

(I tfl.(:)sphert

larf:ely cependent upon thi quality of
Lrk,:iship. therefore, the splicer r.ust hdve o knoloOge Gf acceptoLl:

-0.,c;n( practices ard p-oficiercy in thc use of tool2 and rateticis.

rr[T TEHALS

bt plicers tocl tux

,nap Ir( 5tcnc

(

Ccl,pros,iier tools, DurnOy

(hydr, lic)

.y;1-t ,- (hydrdo I )

C3HL stripOnc tools, PL!'! type various sizui

Ceble pencilin tools, PLr type PT, various SiZES

C. Cable sli(cr

Eesin T sure qun, cotchcast

Cable. Xli shielded, 1/C, AWG 44/0
i;



505
JCL, SUET 1.2.4.2J (continued)

11. 1:'onnectors

a. PLrn4 !Hint. '62 cr I 15 1,4512 (4/0)

Curndy rylivl, V; 2C or 1 & F 54510 (2/0)

T(1,1,

iThre r r,«,Lch Temic Mo. 151.

Sptt r, cq-ct.ch Nc. P-3, 9G 5975 00909 2053

n

Virl Hastik, 1- x Hu, Scotch #8C - 9G 5970 C0926 722G

1.. rtriticT fittirc, c, OAdc P-1 90 5975 00992 38 S

fcr RL!,ir rre,t.ure (Jun, P-5 - 9G 5975 CC992 3590

'Scotch(osr electricul 1 nsu1atin, No. 4, sizes "EH
C. ti97C

Atrosive paper. Grit 320, 9G 5350-00229-303

'clo.er, 34.31:_; 23 1637

7r1cOorethylef(,

-CP

erfuril Job t.tts os oiitlincd in Design and Enqineerim_., Manual for splicinc
ter;l'inatirq, 1,ov/el (0-1e, :2!' flectro-Products Division, Minnesota Mining11n1 lonufactuyirr Company.

1 lfrilLiT.dtion _and_ 1 : Practice, PLM Products, 4799 W.
11-..0th t.troot, Olv C hio 1413, Chapter III, IV, and V.

Mcrence Enok, 1957 Edition,
Irstitutc, parjes 1 a-r-d 9-43.

.

Edison E,lectric

INSTRUCTOR'S INITIALS

2'
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` f4 L 1- 1.

WIN

CONSTRUCTION ELLCTRICIAN SCHOOL

CE "C" CABLE SPLICING

(TITLL) "Collyor" Print No. SP-4; Mine Power Cable kv, Straiqhf
Splico (cThielded) 3/C

Irgronhci loN

jLT sht,cc cesigred for your use and it provides the necesso)
4rftrn-3tion th,7t i needcd to corplete the assigried splice. Before yourl' the entire job sheet and any instructiors that way be ircluCeetr the ki

the splicjrR; has Lequn it should be continuous and as rapiL: as qood
nsp vill in order to rjrinize the expoure of insulatio to

t" ()S;: hiriT

L,otsfaLtory LblO oints are largely dependent upon the quality of
.orkr,ornio therefore, the splicer r,ust have a knowleoce rf aLceptable
Lcinc oracticcs and proficiency in the use of tools and materials.

L:1

Te,Hoetichs and S lices Theory Practice, PU1 Prodlicts,1th -C,1 -Cy T-h-Wt& 111, I V , and V.

...,istews Reference_ Bock, 1957 Edition, Ediscn Electl
,aa(-;e1 arCi 9-43.

A AI EP IALS

CeOlt. st!li«rc., tec1 L'ex

1a0:sov,

r.harpeHrh

Soldcrih(., coppors

Coworessior tool , burndy

a. hytocl t,Y29-3

thy(*aulio

k. 11yprpcs Y3S (hydraulic

6 7.



JOB SHECT 1.- .4.JJ,(continued)

6. Cable strippinc, tools, PLM type SQ, various sizes

7. Cable pencilirq tools. PLM tyile PT, various sizes

S Cable

*1.f srieloed, AW' 2/0 or 4/0

(ot4ICC:(r rurriy LHnk '(!.326 Gr T & E E4510 (2/0)

11. Tape

a. , gScotch" 13or equal

rif:r vo1Loc, '!--;cotc.6 , GE 8380, Bishoi) Ei-seal. (Tomic No. 3T)
5(!-X

ctieloiL In!ld, Scotch :4, lomic No. 15T

d. 1flyi losti( , 1 i 10W, 'Scotch C - 9G 5970 06926 7220

I:. 4ra,,1 vt H Crit Wi (J350 00229 30E6

i So1dC:r, 49 273 1637

14. Tr:cilorethyl

rt I' c;.111o( Co11;cr (MincP0+-er Cohlt, L_--15KV) Straicjht

11! Ccllytr 11,sulatcd tjrc Corparj, Lincoln, P. 1.

INSTRUCTCR'S INITIALS
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CONSTRUETIOV ELECTRICIAN SCHOOL

CE "C" CABLE SPLICING

h ;1,LLT 7.2.5.1J

(TITLE) "U. K TAIL TEMINATION KITS

LIT(: ic4

jc ..,hce is ctsined for your use and it provides the recesnary
'mfcruAtion that is needed to complete the assigved splice. 6efor:7 you

re c'%! the entirT jot sheet and any ins.truction:Ythat nay te irCueed
i

irC th: sT7itiH, Ii htqun it should te continucus and as rapid a7, diced
c,rkriarc.hi in ordcr to 11.inimize th e. exnosure of insulatior to

tn(

".isfJctc,ry cable juirts arE laroely dependent uper the quality of
Norklzrshi; , therefore, the splicer must havE a knowledge of accertabll
Fpliein9 prctices and proficiercy in the use of tools and materials.

lameraocorwe

:'IFIRP;CL

Teri:lin_t..i.Lns and Sylices -_Theorl_LP.ractice, PLM Product, 47(.:9

trtet, Clcveland. Uhio 4412. Chapter IN, IV, rind V.

LT.deroroiEnd.Sy!Aerls Reference Book, 1957 Edition, Edison Electric

Institute, Chdpter , Sec L.

(',UIPHENT Ai,ro rATFRIALS

splicErs tocl box

1,1cksa.

Sharpenircj stone

ColdErihcl copperf:,

Cefrpres5.ion tool

F. Cable strippin tool

7. Cable Pencillinq tool

Calle

7



JOC SHEET .5.IJ (continued)
4

-9. CatiTe, YtP, v, shi1 ded Alii"; 4/0

10. 3M. Co. tdpe teminaticw kit

11. Lug, Uurndy Yr28, AWG 4/0

12. ,41Jer, wirc SN-50

309

P(Tforr ,1(1t, aups ds outlincd in ScOtch r Tape Temination Kits InstruCorp.In:, Flectro-Producs Division, Saint Paul, Minnesota 55101.
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.1,0E SHCET 1. .6.1c)

CONTRUCIIOK '..L.aTRICIAN SCHOOL

CL "C". CABLE SPLICING

(IlTLL) 1-PAIGhT TPANSITION SPLICE W/OIL STOP, S KV /C, YLP TC VIL

jet) sntet i styred to be used by you for actual step-by-stcp
r,akv a straight joint bOween 1ead7ceveredand non-lead-

ccvcre cativs. 4plication of these procedures,.step-by-step is abse-
lutely o,;sen,..ill to insure that your'splice meets thc stf..ndare.s rcoircd

r.,T-c-c.c a rct:tle-frte jcint. PEr the reference raterial, the etItiTT
chce+ t1r: _"ev h_gin the jot steps.

H1,1c/urcir ystcis Peferehce Poo , 19F7 Edition,.:discr Electric Institute,
Faf;es throu0 9-1C

polilnEvf 1.1.F.IALS

70(,1 Eox

Cehle srio.er
Fcrcilinc Tocl

Lc.ppc.r

Ccf.pcund Kettic

Uutpe Furracc

Shrpening
Lead coverei cable, VCL, j' length

Non-lead covered cable, XLP 3' length
tcrrectcr, copper-clit-tinned
!'.1ceve, lecA

fl,eeve,

TnsOotim: Varnish (G1}Ttal-Aerisol
Tapes

1/ 4" ihc! d ry

b. 1/4- Varrisq,d caLlic. or iWye,:,t r. cil immersed
c. 1/2"

d. 3/t,"

e. 3/4"

t. (cpper r Tape1"
c. 1/2 Cotton Tape ,

h. Paper pastor, 2"
i. 3/4" Rubber tape (when roLos6ry f/step 10)

,L__UALEric,ticaLIAvq_
k. 3/4' Vinyl tape

dry

.-.;w4.7.4k



.1o1"; 'LI ;.6 1,1 (Lohtinucd)

!Mink) Cuto4u1'd

1 7 . ean-c060441 ye. d. TALive cloth,
It% TricfloreAyIene (TCE). Wint free cloth
IQ. Solder (ip% 50-50)
2C. Solder, w4ing (40.0).

JCU

/

1. fr.ur+ thcA yoo have all ;(cess--y tools and materials as listed in thisjrt. c_heut.

2. Trir atid cut 'cahles.

a. Traln cables tu desired finl position allowing an overlap-cf
cahles.

CPPI: AVOIti ...,fVtPE ELNM:C. A WAYS ABIDE BY THE MANUFACTUREP'S
`11',INLM KtglINC RAL11J

. L. Cut cables to Lutt sqL.arely at the desired centerline of splice
(Aoirt).

THE CAM: Gt. (Thr S114 OF THE CENTERLINE MIJST BE STPAIGHT ENOUGH
FOrs 1-11 LLAD LAELVE TO LID !Fil IT OR YOU WILL HAVE TO SPLIT

CPLN Y(qk 5LLEVL TC PLACE OVER SPLICE (JOINT).

reparc the led slecve.

a. Clear bc,th ends of !,lecve fur three to four inches by scrapinc,
uith shave ho(A, Jhrw,hion with a file cleaner brush.

Prply tteriht flux to cleaned portior cf the sleeve.

L. iseat down one end of sleeve to fit the lead covered cable. Use
a caUlv cveYwr.

Slide sletvc Ur thv c.cid covered catle Lack out cf the way o
!-he 3cint.

T4 .

,nning and ! 'ffio 4 it tht a:i sheath.

(IT1 lead t E plus the length of the connector
1 I;

4d(LitL L the ;100, with .a sheath knife and tinnk(.,s
hzurev.

II



Ct SVCCT 1.7,.6.10 (continued)

\) CAUTION: RING SHOULD SE APPROIITELY ONE-HALF THROUGH THE LEAD SF:LATH.
1100 NUT DAMAGE THE INSULATION"

. c. (loan the lead sheath for 3" beyond the rinfl with 0 Shave hook (A.-filc cleaner brush and apply stearint flux.

4, 4ply paper pastors on ends ef clealpi arta sc as tr.,. have1,f exposed ckaned cable sheath. The first paster s.hould cever-
te rinc plus.'" of the cleaned portior.

e. Tir cleaned portior of the cable sheath with vipinc 1:o1d r
usilA correct rTocedures.

P.o!leve p4vcr rasters.

-Slit the sheath frcm ehd to the rinc; usinc the sheath knifc c4116
hamror usir.i correct procedures.

Rck)vo thc lead sheath by ccninç ith the sheath opener
tOstinr, rotior leave a natural hell on the rer(aininc shcath.

CP TIO.: DO NOT LEAVE ANY SHARP POINTS ON EDGES PF TKE ShEA71'.

ft._ eve jacket oh rubber or plastic insulated cable.

Lelove 7" of jacket, by rinQint, and splittin viith shcerder
krjf..

Cp7UTIM: DO NOT DANI6E. OR NID, 1NSUL1TIM.

fl,erc.e T.ctd1 ic shield from the:cable lcavirc 1" of shield frurl tLc
,jar_kot.

Rer.11v,e the seki-conducting raterial to fror the shi.Wding.

CP.UTIO: ALL 5.I-CONDUCTI1!C. PTEc1L MST Bi REMOVED FRU., Tq
INSULATIO\ 10 P.P.LVPJ 'qUq SPLICE. Ff4,0M BEEAKIM DOliN
UNPLR LOAD.

1. f'encil the jacket end !" usirloa sharp kife.

9 Clean and.tin a 5" ayxiliary sleeve uSing correct;-vocedures
4.,`

10. Tiyhtly fit the auxiliary sleeve over the Cable end. It nay be
. necessary to Wild up cOle with rubber tape.

IWIY _c0Pqr nt t frn a the_ zt.li ic silielelAp4. to .the
au xi 1 i a ry sleeire.

6. .y

:s.

Vria0100.111".
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JOB SHUT 1. 6.1J (continued)

4. kalf.lap t caPper I

b. t:pot solder the shielding.tape to the auxiliary sleeve.and to thb
wetallic shielding usinc a hot soldering iron and 50-5C solder.

CAUTION: DO NOT OVERHLAT INSULATION AS IT WILL CALM FAILUPE OF THE'
F,FLICE.

Prepare catlr: crds fur the ccnnector.

a. ?oark ends one half the length of the connector plus !'.

t. To prevent the varnish cambric factory insu4ation from urwineinc...
wrap Oth dry varnish,ed cambric tape And tie cff at.sheath end.

c. Cut the insulatior squarely eown to tht corductcr with shee7akers
krift or taper knife ilt-the mark.

CAUTION: DO NOT NICIk ThE CONDUCTOP.

d. Pencil the insilatior for a distance of 3/4" using cotrect proce-dure,

1 Connectzr

0. Polish exposed corductors and connecter thoreughly using nen-
conductin'g abrasive cloth. i17,e with alint_free cloth and solvent:

b. Fit ends of conductors squarely ir the center of the connector.
.

Provide srilall ap'botween conductors for oil-stop.

Crirl., solder and ollish connector.

Preparation of Wice (joint) for insulatinc;.

a. Ysing non-conductic abrasive cloth rouOien and clean the insulation
on,tbe nun-lead covereC cahle; then 14ipc with lirt free cloth-end
sovent.

i. Perove the dry varnished carric tape and one la c
irsulation tror the lead sheat+ covered catic,

factcry

NCTE: THIS WILL LLIMINTL Ati't FOREIGN MATERIAL THAT MAY HAVE
ACCUMULAT 11-Crl Ta INSULATION.

insula inc., the splice' Ooint)

4

4



0O9 SHEET 1..6.10 (continued)

a. Puild an oil stop on the non-lead'covered cable' by starting ecoating-of oil-stop. Then applY four one-half tapped layers of
varnished cambric tape with a ccatir;: zf lacquer,-enamel or cil-stcp
cempoune between each layer. The oil P iS to gc froncthe
auxiliary sleeve to the center qf the lector.

'NOTE: ALCM THE COMPOUND TO DRY'BEFORE TH,E 1XT uilLu OF TAPE IS
APPLIED.

liljhe space between curinector and leEd covered cakle insulotior
with 1/4 inch Wide oil-imersed varnished 'cambric tape.

CAUT:ION: AVOID AI,R WIDS, IN YOUR MING.-

c. Tape ower the annector and penCil with 1g cil-immersed varnishpd
cantric tape up tc.the leveT of the factory applied insulotior.

U. T,oilc up splice with 3/4" oil-imersed varnished cartr7c tape tc
twc (2, timeS the factory applied insulatior.

NOTE: APP1.Y TAPE WITH BOUGH TENSIer TO ELIMINATE ors BUT NUT
ENOUCH TENSION TO CRACK,,ThE VAP.NfSh ON THE .1p1,

1 . Install ard wipe lead sleeve.

3. ,Center,the lead sjeeve over\ he splice and beat kXi,..r the t.hr'
tiqttlyL or the cable sheath.N,

V. PPply paper pasters on the sleeves and sheath, wipe joint.

17. Seal...the non-lead covered cable cnd of the sleeve.
11

rpply two (Z).onelialf,lapped layers of Ozone reSistant rubber
tape over the exposed end of the auxiliary ..Teeve or to tbe catie
jacket to fdrm a water-tight seal. Cover this with vinyl tape.

b. P.pply,two (2) one-half lapped,layers of frictior tape over the
vinyl tlpe end 'apply a Frotective_ coat of fnanel overall.

IS. Filling the splice

3. Make-a V-shaped hole at eacti end of the lead slee4 with the
cable sheath kniq end timers har'Irer.

CAPTION- 00 NOT DAMAGE INSULATION'

Ti
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JOTSHEET 1,3.6.1.] (continued)

h., Heat the ConipodWd to tile designated ilouring temperature
on'the butan0-furnace.

, .

c. Till the splice with compound Liy pourino in tile lower V-shaped
hole.

feld'r the hcles 'closed with.4,a-50 solder usi,ct a sniderinlOccppelr:

CrcTIOr: OESERVE PLL SAFETY FFECAUTI6MS AILE,ULDERIM.

1). Prepare the splice fiT test and hypot
L17

a. Contact the instructor tc supervise the telt.

Pfter the test is cmplete, disconnect the splict. fror test leaos,
and treak down the cable ar:d spWe.

INSTRUCWS

4



CONSTRUCTION ELECRICIAN SCHOOL

CE "C" CABLE SPLICINC

jOB
)

SHEET 1.3,7 IJ
A

(TITLE) lE kg, ,SINGLE CONDUCTM, vet CABLE, GROUNDED, BRANCH SPLIC.

MTRMACIICN

This job sheet is deigned'to be usee by you for actual step-.by-step splicing
prccedures. Application cf these splicing procedures is Essent461 to gocci
rouble free peter servtce. These Jnstructions do not purport to cover all

cetails.cr variiltions in-equipment nor provide fer every contingcncy to
r(..t in conaectior hith installation, operaticr or mairtenapce.

Before starting work, ee that the drawing of the joint to be Luilt, tq tools,
r,ptINials and equipment ar6all at the Site of installation. Once the F,plieinc.
has bf;i_;un, it should be eontinpbus and as rapd as good workrership hill/allow

0 in orLler to rinidze the exposure of insulatior to the atmosplerc. SatisE
factory catle splicing is largely dependent. upon the quality of worknan,:hip;
therefore, the splicer must have'a knowledge of acceptable splicino prac-9ces
and proficiency in the use of tools and materials. The cable splicer rutt
alt,.c, co his-best because if he doesn't he may be the one repairing or
splicing the cable.

read thE entire jot sheet firtt, then, i* over all the splice drawircs.
Turn to the first.splice drawire or the drawing you reqUi.re. Begin Ly chefA-
irg for all teols, materials, ahd equipment required fcr splicine.

40

\,.

;:ar,atiratict47±--.

REFERENCE

i. Underground SyStems Referen'ee Copk, 19E7 Edition, EdiscT Electric

. ,

Institute, pages 9-10 Ihru 2-22 '

1

EQUIPMENT AN5 MATERIALS

II. Cable splicer's tccl box

2,- Haeksavr4

2. Sharpehlim..) 'stone

4 Pi ers eagle beak

5. Lead sleeve !litter

6. Meltino pot (solder
e. Electric
b. CaSt iron

)

177
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JOB SHEET 1.3.7.1J (continued)-
.

fl

7. 0as.furnace, 6u'tane

E. WinOshield

9. Cable slicer, hard

10. Oil pot, funnel, $ oil pan

11. Ca)le, 15 kv, VCL, AV; #4/0, 1/C ( per student),

1Z. CdmVector, split.tiniked, 4/0, branch

13. Tapes

-

,4

P71z- k-

5/7

a. Varnished-cambric, vil immersed, Irvin'ington 1/2" an0,3/4" No. 2511

t. Varnished Polyester Web Fibermat 1/4" and 3/4",No. 2551

r. ,Cottc,n.

4
U. fluslitt

H. lead crotch piece (1-7) for branch int

1S. Insulatinc Oil Ne. 219

tead sleeve, '3 1/2" X ly"

P. Abrasive cloth (run-conducting)

1. Solder, eQ/60

19. Solder, 50/50 sear

2t- Stearine candles

21. Paper pasters

22. Wipiny ra9s

t1.0B STEPS

1. Cable preparation

CAUTI9N; Make sure power cables art not energized before starting
work.

4.

ya.
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SHEET,1. .7.1J (cpntinued)

a. iWange thc cables i the devired finJ1 positior .

(1) tivoid severe bending

(2) Allow slight 'veriap of ends

h. Cut,splices to butt squarely together at desired tentcrli,e of
splice'

'140TE: Slide the s1eeve4Ovefthe splice end havinc only one cablc.

Frcparation of lead sleeve

6. Scrape both ends of the sleeve for 3 or 4 inches v,ith a rasp or
' shave hook

ply steer.kie flux to cleaned portiors
%

Beatleown 04., end of the sleve to sligAly larger than cablu
diabeiter

Slide beat down end firs over on pnd of the cable

PeTcving the leeq sheath

!'easure and r:a k thE sheath zit a distance "Al" and "A2' from -..able4.1,
ends.

t, .Score the sheath,to a depth .slightly less thap 1/2 of its thick-
ness completely around the table at these marks using the chippinc
knife and tihners halter.

c. Scrape the sheatF clean on each cable for at least 3 inches beyond
. the score and apply stearine flux.

d. Apply paper patrs on cable erds

(Te.to co th e score plus .1/2 inch of tOc,cleaned portioh
+t,

(L) One at opposite end of cleaned area

0. Tir cleaned portion Cf cable sheath

CALTICM: DO NOT burr throu0 cabje sheath

Remove paper pasters

4
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JOE SHEET 1.3.7.1J (continued)

3/9

g. Slit the sheath up to the score fnum eac end,,being-calseful notto injure the insulation using a chippirig knife and tin'rers hammy',

h.,Air the lead sheaO off;in such a planner that a .8formed at the end of the sheath

4. Frekarati.or of each end forconbiCtor

a. Apply one layer of dry vartished-camtrtc Tape

b. Penove insulatior arid internal shielding tape Thom each cable end_for a distance of one-half (1/2) the length of connector Ous on-talf inch (1/2) using a sharp knife.

CPUT1M: DO NOT nick the conductor

Protect the eras of the exposid insulation from the heat of
solderinc by wrapping with-a dry cotton tape back to the lee41
sheath

Placinc, ar-J colderirg of connector

. Clein th: exposed conductor thoroughly aod apply stearihe flux
i 4

L. i fhe conductor eadkinto the connector with ends buttfins, firmly
in center and with the'slot or hole in the connector on top

c. Hold i.he asserrbly in this position and squeeze the conAector.tightly
orto the cotauctors

NCTE: The branch cable .size should never exceed the size of the
main.cable. If a branob connector is not available, wrap
thE branch to the main cable using a #14 AWG tinned copper
Li re .

6. Apply heat and solder, making sure that connector and ,Jall .d nts
taused by squeezinc: get filled with solder

e. Remove excess solder and smooth off all burrs
7

6. Preparatior of splice for insulation

a. Recove the protect'ive covering from ends of insulhior and check
o- excess solder build up under the_cotton tape.

4
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JOB SHEET 1.::..7.1J*(continued)

\

b. Removettheiout9r layer of factory insulation, to remoye dirt
particls back to ihe lead sheith

Pencil the insulation or trim

CAUTIO16- ,Randle carefully and keep kn1fe sharp4 pc) NOT ni0.
conductor

,.

... . 4 _ ,
d. Wipe-clep with a dry cloth the polished surface cf the.,ccnnector

and expesed-conductor.
s

V(:: r

that no conducting particles rerain on thc
s1 0

e. ut-the cable with a fluShing oil if requiyed"to, rtstiove,
dint t1nioisur. --

7. JnSulating the splIce

,
a. Insulate at IMall diameter are'as at.end of connector first using

. 1/1" varnished-cambric tape ,

NCTF: Fill in crotch area v.ith folded layers of taoc or sak,cust
and petrolatum putty.

L.:Apply oil immersed varnish-cambric 3/4u,splicing tape, with approxi-
,. ,mately 50`,;, overlap, to a tiichness,over the tonneotor of me and

onelhalf (1-1/2) times the factory applied insulation or the thick-
ness required on the drawing (7/16", minirum)cand.taper dowr to edge
of sheath on each splice end.

Tape should be applied with enough tension so that it is
not soft or spongy feeling; do not over-stretch the tape
and break the varnish 'coating en,the tape.

\.

c: ,Apply ooppenAmesh tape,-half-lap over each conductor as illustrated.
Spelt solder each en4 only.

C.s4onstruct and 1nsta)1 crotch piece.

Closing thewsplice,openins
4

a. Center lead sJeeie ever splice

b. Dress down sleeve erVis:to the cAb1e:11161h
ra

4.

V

.

lb, .
-`,"4.\
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JOB SHUT 1.3.7.IJ (continued)

Se2f .;}

. 4

. . . . , ,

or NETEi Ensure lead crotch piece ts srot soldertd ir Oace b iween

0 . brapch conductors and tinfied before dressin9 sleeve e ds
doWn. The crotch piece should'be one inth (l1 from end,

of lgad.sheath.
.

.

c. Ppply paper paster

Ic

.d.

,

(11 One-half inch (1/2") from sleeve on sheath:Jo;fl qablei ef tax

itich (1") and 6nder diametey

-(2) Ttree-quarte're(3/4) of an inch for cab1e0one inck (1") to

three inch (3") diaMeter on sheath

4 .

(3) On sleeve'-apply et the ilidge of sleeve

Solder tab slec.v.e ends then wjpe sleeve onto cat e heate,

e. Pressure estsflice

1C. Filling the jci4lt. .
A

a. rake two hples in tgy...of th"leelie -.each ,hole t te three-inches
(7"1 from Tnd of sleeve and large enough to atcdmmodate tht spout

of a funnel ' .

3,

; it

L. Fill the sleeve wi.th ro. 219 Insulating compoord whief-is'fcate
tc the temperature as showq on the latel; this temperature shodie

te checkEd with a temPerometer

NUE: Tilt the joint slighAly and-fill through the lower hole
4

1.4t

c. Level the jcint and allow".it to st nd until it has cooled, iirtd:then .

czke a second fillin ..?

.
. , . . 1

d. Close and cle
,

en the holes and the lead around therapply stearine/

flux and paper pasters, then seal Ahe holes carefully with solder.

,

11. 5ecuring joint ang

Pond cable to other cables and ground

b. Apply corrosicr or firt protecttbrlif requiX)

-A
O

,et 10

Attach identification tag or mark the!' cabfe

65
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CONSATRUCTION ELECTRICIAN SCHOOL

.CF "C" CABLE.SPL)ING.

INFORMATION SHEET C. "C" 1.2.8,AI

(TITLE) Aluminum Cable and Splices

INTRODUCTION

For many years, annealed copper (tinned or lead alley coated vton, psed
with ruLber insulation) was used because of its high,conductivity: work-
utility and handling-ease. HoweVer, aluminum cable tlas teen accepted in
riany13reas and continues to'grab an increasine perecntiAt ef.the Cede
milrket.

Techniques in design systems usirqj aluminum conductors arc similar to
these used with copper. Hcwever, due to the low& conductivity of alumirAx,
a larcier size conductor is required (in compariscr tu copper) tle accommodate 6

equivalent electrital loads.

t,Jien installing aluminum conductors, trouble-freetinstallatiors. can te
, Expected if a basic knowledge o? the naterial is understood.

RFFERENCF

1. Lew Voltage, Splicipg Manual and Workshop Guide, Electre-Produets
Corpany.

2. UD Technical Manual, Cyprus Vire and Cable Company:

INFORriATION

1. Aluminum conducters exkiiblt theee characteristics which must be con-
sidered. These are the formation of an aluminum oxide over exposed
aluminum surfaces,. high creep rate, and its susceptibility to galvanic
corrosien.

a. Aluminum Oxide. - Aluminum oxide is a very hard film formed'aver
'

thi exposed conductor surface Within seconds.after the insulation has been
reroved. Ibis film'has a high electrical resistance and acts a'S an
insulator over the conductors and between conductor strands, (1,1044--film
also gives aluminum wire its excel]dilt anti-corrosicn property., Because
of high electrical resistancc on exposed tonductior surfacesoelectrical

.ccitinections-iievelop-vw.excessiNEtefoperature-41se-.----This-tendenck-can-te
eliminated by the use of "contact aids" (Pentrox. etc.). Contact aids are
c11nvount6. coptainin9 ...1101 zinc vArticles.- The particles abradebthe cixide

film and insure good electrical contact between surfaces. The gredsc
excludes thedair, thus preventtnq reformation of the oxide filnh

e

.p

S.

a



I. i.t.t. :!itti.11)

refr'irk

a

itAt.t. i i bort. 1-1:tal. rin,-1 tins a -4, 01 ertitirItti (cribt now) charictorilitic. ;,,hon cInziActors or ter-di:31s are-..tulod, th lu:dutzt ha$ toar.a.,,ncy-to ph-pzicaly flow away frora.th:iit,lf!nt or int of con:7re...;sion. This tion2.:...ncy oxs....6zerated as theteriporndire, rises. Becaus.3 raurinur ,,xpandl r:lro rapidly thaa copper,coprIer cormactilns ftre nver usild over alurinun conductors. Whenthoy ara.urNi, after a peyiod of titml the contact prossurta .0.11 Cocreasermil 'the rcsiStance of the conncctic,n .will iierease. The aluninuri is7.ctua1* ccv:oe..,:ed out of tho connact.ors or lutg,S with aluninum conductors.
c. (dalvL'iuic C?rrosion). .The third conside7i-Is corrosion'. linan aluirdn'an conductors. are Connected to, or by,Irlettaz' and eyposiA tc. miLlture, the co.nductor is dara gc!. by galvanicr,ctlen. C);,aoctIr rarolfactlirHrs rake ti:.:tnod cner alloy connectors for 4cor.,7t:ction:i

Uhtivri;rowld solectijn is orr.entielly the sameat; th%t for nny .utic ii tLution ySt.C7.1 of PU:1171Yingt he eortnce-L.:d. "Loaii ivo.volta'f.ro drop or power lo. For v,nder-k und me, ar1diti.7,na1 .rt-..iv.',rtrf,irtt:-. must be taken into account, such as the:11/-r:lundinig, earth ,:!%virchr-.ent tcv::::1-.nr with ,the dicacctric strbility nd-,!ch:-,?Ii.c.ti.intf(rity of iu2u1r.t.:ng natarica to insure long cable lire:iJ nvlid eNtemsivo

a. - The sint;Th-phase primpry UI) cable
strindard involVe;.i a two-ccr.ductorconent:triz-nelltrfil tyim coal;triictifni avoilulla for norinal 15 - 35 kv.

noC;trn1 ci1d be ir4a11ed sop:Irately, 'concentric-nautry.1 in the foTin of spir;t11:- n:,;11.1:10 /14, 12 or ac A;/G copper wiresitt elIfficlent hunb,J'r t. prov*J e6!Itiud4ivity- in iiroper proportion to thatof the i.1...1i,terl conchicter i the 1%!:;t design.

..`

t'r)t
'41 te.'

I.

Lsr,,

loge

I cj,L.:TOR

(1) TOI, rald i vqilat:lc with cbpp3i6 orddullinum clnductlors,
c,)Nco!itric neutr1 is alveys copper.

k..

Gf

2
.41,v
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INFORMATION.SHEET 1:3.8.11 (continue'd)

(2) Directly over the conductor,.there is praided a thfn layer .1-
of non-metallic material referrtd tO as "'conductor shielding",
to which is bonded the insulating material, thus assurino 4

freedom'from air-void forthation'andi:thereby prev'enting corona
fcrination under opeWing.voitages'atthe'area of maxirue, streSs.

(3) Power cables operating above 2 kv must, incorporate "insulation
. shielding" to provide protection with respect to safety,

electrical voltage stress anct lightning: This insulatior can
be-a conducting cross-linked polyelthylere.

Qver the extruded insulation shield'is the concentric-neUtral
ccnductor. Some engineers have recognizee thilt in a siw1e-
phase that much of the return current flows in the earth rather
than in the concentric reutral ccnducter. Considerinc this,
they have reduced the number ane/or size of the =centric
reutral wires. Pie specified neutral ccnducter must,provide_,
aaequate mechanical protection to the cable and be lble tc
handle any anticipated short circuit currents.

b. Three-Phase Primary Cable. - The high reliability, economy, ane
wide acceptance of concentric-neutral single-phase primary cables have
le i! to the usage of three such cables to supply three-phase primary loads.

(I) Olen a concentric-neutral is cperaW in sin0e-phase, the magne-
tic field initiated by the current in the insulated conductor is
effectively cancelled outside of thF neutral cenducter by the
magnetic field of the same current flowing in the neutral. ccn-
ductor.

(2) In balanced three-phase circuits using concentric-reutral
cable, thereois no return current and, hence, cancellation
of the magnetic field tutside of the:concentric-neutral is not

. effected.

(3) Thermal considerations must be considered as circulatinc
currents can flow in, these shorted wires, and heat will be
realized from (1R) loss.

(4) One way to eliminate circulating currents in'the concentric-.
neutral for a three-phase circuit is to jacket (further
insulate) the neutrals, thus an open circuit. Tne fact that
pasakrte,rAti_nows_do.es_nat_iman_that_the_volta -is _not_induced
in the concentric neutral wires. It is, and i should be
limitedrto a maximum of 2 volts by limiting circuit length.

3
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INFORRATION*SHEEY 1.3.8.11 (continued

QUESTION.S,

.1. eecause a1 einum is not as wiductive as copper, what must be'dolt
. .

Vher choosing cable size?

11W co

2; What ihree (31 ctaracteristics muEt be considered whEnycrkin. with
alumirer ccnductors?'

A
3. What type of irsulatior shieldi4 i

'UD cables?

e o

4

ANS:

rovided over the insulatior. on.
0

AtI mwa t

4. To elimirate cirCulat4nc pit-rents that create(1 2R).losS in atdfor
betweer concehtric-nebtralftcf athree-phase.circlift; What.method is
used?

.,

AVS

;k

A?

At

e

al....1

4
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CONSTRUCTION ELECTRICIAN SCHOOL

CC "C" CABLE SPLICING

JO SHEET 1. .8.1, ,

e .

(TITLE) Straight Splice, 15 lot, XL11, URD, Aluminvu Splicinc Instructiurs

INTRODUCIICN

r.

Tne instructions outlined in this job sheet are rucoirmendee bY raiser
f;lup.inun and are based on experience and tests believed to be reliatle.
Industry expeOence has shown that the splicer must use tt.e prOper r.ctetizls
ard procedures in crder to insure a completely saticjactory joint.

rrad the entire job sheet before startinci tvork, thEn turn to the first
oarte of Wicing instructions and begin splicing. icllciP the sequcnci cf
r,teps and observe all safety precautions which apply.

REFERENCES

1. Lndergrourd. Systems Reference Book, 19.':1 Edition, Ediscn Electric
Institute, pages 4-9 thru 4-4Z.

Terminations and Splices Theory - Rractic( . PHI Products, 179 V.
l5Cth Street, Cleveland, Chio 44175

LD T_eohnical ranual, Cyprn t;irc 4-,nd Cable Lonpany

FO,CIPMENT AND MATERIALS

1. Tools

a. Cable Splicers Tool Box

t. Compression tool, burndy-YY A

c. Hacksaw

d, Sharpeninti stone

e. Cable stripper

2. ExpendablenateriaL

Ceble,"15 kv, XLP (URD),41,14; #1/C,'1/C,. 5 per saieent

Connectors, Mfg. Burndy

1



JUE 1.-MELT.1.,2.8.1,1 (continued)

(1) Ys25A, 1/0 (Conductor)

(2) Ys251, WO (neutral)

c. Tape

(1) iny1, 3/4"t 590 00816 6056 (Scotch 8C)

Semi-conducting, Scotch 13, Bishop '17

(3) High Voltage 3/4" A 3.0', 5970 00931 44S1 (Scotch

d. AbraF.Ivc cloth, Grit 320, 5350 00229 3cF6

e. Clearing solvent, trichlorethylene

Kr,

1. Irain cablos into position 4nd overlar them about 6".

2. 1.ind umn concentric-neutral strands'- usiro several tue6 of PVC ta e
at a point from end of cable that is a distance equal to f" plus C

'plus 0 plus A plus half the lergth of connector to Lc used.
,

Wichout cutting away any concentric-heutrol strands, unwrap them tack
tc the.bindine of PVC tape. Using large pliers or other suitable tool,
twist strands to form concentric-neutral. Combined with the taped

-binding, this hill keep concentric strands in place when the cable is
An operation. Bend twisted concentric strands out of the way temporarih:

4. Cut overlapped cables'at center of lap, removing about 3" from each
cable. Cut carefully so ends butt squarely.

Pcmov . sei-cunductinc3 jacket from each cable for a distance equal to
C plus C plus A,plus half the connector length. Be careful not to cut
insulation.'

Taper jac4?t smr,othly to apprpximatcly E times its thickness..

Remove insulation and semi-conducting strand shielding from end of
conductor for distance A plus half the length of connector. Be careful
not to nic conductor.

Taper insulation for distance 0, using a penc.Fing tool or sharp .knife.
If a knife is used:Ahe taper must be buffed to even smoothness eith
non-conductive abrasive cloth. 00 NOT use emery paper or tloth as they
contain, netaltic -partfcles- -Oefore-tapering-with---aknife,:exPosed7
conductor should be protected with a 'few wraps of PVC tape. When taper
is completed, remove protective tape and thoroughly clean exposed conductor.)

4#
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0013 SHEET 1.3.8.W.(continued)
/

9. iein altiminuc conductors witr suitable compression connector,filloca with
contact aid. If connector is not filled, contact.aidgiust be applied to
conductor before installing connector. (A tapera connector, as desid,rod
for high voltage splices should be used.) If circumferential cOmpresiuns
are made, be sure to follow manufacturer's directions, rile smooth cley
stare edgeS- or flash remaining after compressions arovede, Clean off
excess contact aid hith alcohol or other Solvent. Mow to ery thcroughly.

,
Cloar exposed cable insulation with clean, lirt-free cloth and suiaolf
solvent such as alcohol, perchlorethyleoe or tricHorethyltro ,to
remove all traces of cable semi-conducting raterial. Avoie excestive
use of\clvent. Allow tc dry thoroughly before next strp.

11. (AFirst, see Caution A.) Fill indents in connector with small pi(ces-'
of seri-conducting tape, such as "Lishop No. 17". Apply a wrap or tAie
et seri-con tape to conductor at toth ends of connector to ilimiri/J!
harp edges and fill in shoulders between connecto.r and cenductcr.

Help form the semi-con tape so cross-sections at all'points ore
rearly circular as possible.

Vrap half-lapped layer of semi-con tape smoothly oVer conduotor and
connector from bottom of one insulation taper to bottom cf the ether.
Colter any serl-conducting strand shielding that cxtene!s beyond inula-
tier tapers overlap tapered cable insulation with seri-conductir.(;
tape no more thar 1/1E'.

. _

12. Starting at center of the connector, hrap high-voltage insulatinc tape,
such as 'Cishop No. W962" or equal, in half-lapped layers evenly Lack
and forth over connector and onto insulation of:joined cables. .Tape
should be stretched to rianufacturer's recommendatiors. Coritinue
h,rapping.evenly Pack and forth until thickness over connector equals T.
Finish ach layer sliohtly short of preceding one so wrappinc will
taper ever1y,at both ends. Tapers ShcUld cover all of distance C
less 1/r.

BE SURE THE HIGH-VOLTAGE INSULATIIIG TAPE DOES NOT OVEPLU CiDLE
SFMI-CONDUCTING JACKET.

Wrap one half-lapped layer of seri-conductine tape over the insulating
tape, extending it onto cable seri-conductin jacket for 1", ;

14. Clean exposed semi-conducting jacket between semi-conducting tape layer

and conccntric-neVtrOis? _44 C4:ar_s_1 int-free_d_oth.

Cover all of the exposed factory and hand-applied seroi-con hitt' one
half-lapped layer of eishop W 962 insulatin9 tape.
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JCB SHEET 1..8.1J (continued)

IMP

5429

1E. Wrap two half-lapped layers 6f a high grade PVC tipe.suCh as "Eishop
over all of the insulating tape. Extend it.to the concentric-

neutral at each end of the splice. Wrap tightly, stretching tape so
it conforms well. Apply last seiferal wraps witt no tension,.

17. ['ring concentric-neutrals together 2" to 4" from cable, about:os
st-own.. Overlap as necessary, then cut carefully so ends butt squarely.
Join the two with suitable copper connector, following vnufacturer's
directions. For guide to suitablE connector size, see table on page
opposite.

4
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1

UD SPLICING DIMENSION&
UD CAKE

. A CTyfiE AND SiZE
15 KV Ground0 4V:" ls/2" 3/a"_ ... _ ._
;.'.:, KV Grounded 51/4

__-,

35-KV Grounded i 6s/." 2Vs" 'Xi"
4 0 and Srnaier (an voliages4. '17"

.

Lager thtrn 1510 all voltages)i 1"
_

COPPER CONNECTOR OR SLEEVE SIZES FOR
CONCENTRIC NEUTRALS

Strand Size 14 12 410v-
Number

of Strands
CONNECTOR OR SLEEVE SIZE

IANG or MCM)
7 :-...4' 1° t 1/0ir

13 "1 f '2/0
16 T .11/0 #3/0

.. 250
20 2/0 "41,0 300
25

_
1:3/0 250 350

32- 0410 300 500

CAUTION A:
OtIca you 'dart step 10, continue wort on splice until
you complete step 12 to ovoid contemInetIng insuistIng
tape with eoivente, etc.'

2 Bind concentics

f

3 Unwrap cancentrics

6 Taper jaci(et

Rcrnove lack t

10 Clean insulation

8 taper insulation

7 Remove insulation

_
-

12 Insulzting tape

ut cables

9 Install Connector

It Smtcon tape

13 Semi con tape

1G PVC tape.

15 Insulating tape

11 Install Connector

01 COICentrIcs

LicasVia ket
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JOE SPEE1 1.2.9.1J
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A6STRUCTION ELECTRICIAN SCHOOL

CE- "C" CABLE SPLICINti.

(TITLE),..- 15 MMINATION (ALL-T(PE), OUTD9OR 6171. RAF:NSIELD

It4IPCLUCTIOtr

531

jc-t, sherzt is c:csigned for Iwur.use and itiprovides the vcessary
ihfcrmdtioh that is needed to cvirlerethis assigned splicE. Befere
,ou )roceed PEAC TrE ENTIFf JCB SI,EET, and if a kit is used be sure
3ou read.the instructions that'come witt-it.

.

4

i(ItIce the, splice has begun it rilould t.d.centinucus and as rapid as'good
vork.varship will al16, in order to wiriniie,the, expOsure of the insulatior

4

to.thc atripspfiere.

Satisfactory cable joints are largely dependent upon the qualjty of
wcrkavship; therefore, the splicer wu,st .have a knowledge of acceptable
splidinc practices and prIA.f.icieney,ir the use of tools ahe materials

r,EFFRENCES

1. Lnderumund.ystems Referefice 957 Edition, Edison Electric Institute,
par,e-34, figure 9-Et.

IC!UIPMENT ANL N'ATEkIALS

1. Cable splicers tool box

hecksaw

3. Shorpening stone

4. Covvression tool, Eurn c]ent

J. Coble, XLP, 15 kv, AWG ,i2/G ( ' per studerit)r

t. Terrinal Hydent Y7,26 rurney,),, 3 9.a per student)

Tape

a. I;igh voltage ozcre resiStan tape "Scotch? 23

b. topper mesh 'Scotch" 24 .

4nyT-tape--"Scotctl" i3, GE f3-3.N4 ,

7
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SOB SHEET 1..9.1J Tcontinued)

d. Rubber "putty" - "Sco(chfirdoNSR 9G 5970 CO 045 3699

e. Tract, resistant tape (special applicattPns)

. ,

f. Cotton tape

Copper Ore, AWG 429.
`4

Rubbercerent ".Tect41,ctel

IC. .Wire solder

11: Painshield, Pul Cat. hc. RHS, f/3/4" insulation7diameter

12. Trichlorethylere

If
W*ipino rag

JOii STEPS

r.

Perforr Job Steps'as outlined in tR-5, Collyer,-lgine Power Cable E-15 PV
Sp1iciR2 instructi.ors, ColTyer Insulated Vire COmpany, Lincoln, R. I.

_INSTRUCTOR'S IN;TIALS

2

# _ ,
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CASTRUCTION ELECTRICIAN SCHOOL

J04 SHEET 1. .10.1J

(TITLE) ONE WAY-THREE WA
coropurop XLF,Ic

:riT1,.OLUCTILT:

. 1hi jut sheet is designed
infcruation that is needed t
you vroceed read the, entire

.

viith the s1ice.

CE "C" CABLE SNIPING

JOINT, THREE CONDU P. PILL TO THREE,SIKLE
ER CABLL

our use andlt provides the necessary.
,Tlete the assig.ed splice. Before

t sheet, and any instructions that nay Le

-ince the sOice has bequAt should be continucus and as rai;id as cood
. raiship 011 allow in order to rinirize the exposure of the insulation tc,-

the iitmutphere.

3

7atisfactofiy cahle joints ale: lar(2ely apendept upon the quelity of work-
tterrfcro the splicer must have a knowleqe of acceptp.hle practices

and proficiency in tft use of tools and materials

f.FF NCES

huergrund r4stevls-Rcf .ence 141a, 19:.,7 Edition, Edison Electric
lq.stitute, pages t ouuh 9-22.

.TE) STEPF,

1. Cable preparaticr

'a. Train cables to their final position and cut to proper length. Be
sure catlecn(s but; squarely:

b. Through.ly clean caht ertis. Pinc.; and tin ( LC) ends at eiNcsiors

4,

the.shcat?.. of "the

the circumforentiii
cable with the chipping knife up to
'ZCir(2 not to cut cable insulation.

d. Tear split sections of -sheath loose pulling on .one end directly
aa frep the cablp. .Then remove Vie pper tinder tape except .for
2/4". fi.of, the er.d of t.he lead sheath. Be Careful not to cut into.'
the cable shielding., '

1 4

e. f;enlove cable wetellic shields as Per print dirrensior and solder
then, tdgether.with binder tapp.

e #
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J\F 1WEET;I:Z.10.1J (continued)
.

#f. "Femeve the' cablOteinsu attor for 1-12 the length of the ccnnector,
plus 1/2". If a sblqkr1type connector is toed; clean the ,conductor
strands alild apply ste tne flux.

F Ne

Remove the jacket;Ord Separate- tape frdm the Xlr cables. Co Net
cut through the shielding tape or PEPCW, it up tt dinenslon
"A" plus 1/2".*

h. Nomove the ropilic shielding ape or wires from this aree fcr all
tut 11 end remoge 5.qpi-condu ine insulation shieldinc to 1/4" from
the: enC of the shielding tape or wires.

i. Remove the cable insillation from the three XIS conductors for
the connector 1enyth plus 1/2". This should be dem with
Etrip4C17.

L. Preparation for connectors.

V i

/
1

,
a. rnstall the split-tinned connecSors, tight&I with, eacy-beak pliers

and solder sweat. Polish conneCtor thorcuOly rmovint,all pro-
jections.

b. Pencil the insulations of-,both catleS 3/4". se sharp 1.nife and
abrasive cloth to insure a smooth taper.

NOTE; Remember; to wrap *re end of the paper .insulation with c
N.C. talie to prevent the insulation fron unwrapping.

11.

3. Preparation for lead sleeves.

a Insulatine the splice (joint).

(1) Build an oil stop on the three XLP copiOutors by puttiniç eight
(8) one-half lapped layers of varhished-sil tape with a coat-
ing of lacquer, enamel, or oil stop compound between each
layer. The oil stop is to go from thk i1iry sleetve to tht
middle of the connector.

(2; Fill the space between the connecter and the lead Covered
cable insulatior with 1/4" wide varnished carbric tape or
fiberirat III.

Tape pve,r_the_spple_cter aryt_pepci iji,jjj
to the level of the factory applied insulation. .4

J ,

(4) Build up spLice witt 3/4" V C: tape.

6 )0
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a

Jubletti 1..).10.14 (continued)
4

(5). Applt One-haff lapped layer o'Capper mesh tape over t4
3/4° y1C. tape.

ck.

e

b: Boil out the paper.side of the joint up to the connettor only,
do 'not go bernd. Thorougfily clean the XLP side. Keep each
'ieg as straight as- possiblpHor to and during the application
of the tape-!

c. Attach the baluding wires.

rake acotchfil" seal 3 171'61es from the ene of the-cable jacket.

,

Clean the leaeSftatb a n And apply two half lapped layers of rubber
tape for 3 inthes a),ar the Oeath, starting 1 inch fl'om the end

f. Ppply resin overcast sheath. Note: Refer to 3M Print 3M 20474-5.

7. Nix and inject resir through the P-lhipjectior fitting.

After s cool'ec ancleprepare the cable fzr tstirig.

6,si

INSTRUCTOR INITIas
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CONSTRUCTION ELECTRICIAN SCHOOL

CE,'C" CAiLE,SPLICING

,JCE SUET I. .11.1J

(TITLE) PL,LONCrEYE ATTACHMENT

11,TRCOUCTIpN

ve, ,

lhis job shJet is designed to be'used by you foActual step-by-steplicin prodeiiureS. A cable gdp cannot always be used for pulling cable
irto a duct,.eithbr.tecause of insufficient clearar;ct dr because of proLable
ezrage 'to the sheath in heavy 1.1p11.

#

In such cases. wten a jacto6-attached pulling ye is nct availatle, the
follovinc:,steps of pl-oceditre Lre reconvehdee far attchinç pulling eye ir
the field. ,4

RFFEPENCE

Underground System Reqrence,book, 1957 Edition, Edisen Electric.Institute,
pages 8-4 and 5T-InTir45, and 1-6.

FCUIrMENT ANL VATERIALS

1. Tccls
a. Screwdriver
b. SITeraker's knife

. c. Chippincl knives.
B. Six (6) foot wooden folditIg rule
e. Safety goggles
f. Splicer's cotton gloves,
g. Compound therroMeter
h. Wiping cloths
i. Catch cloths
j. Rasp and *handle
k. File and handle
1. File cleaning brush

Cableman's saw
n. Pliers

(1) Lineman's.,
(2) DiOgonal cutting
(3) Eitle claw

o. Cab1.6 splicer's mirror
T. -Cab1e-dresser'
q. Tirner's harmer
r. Shave hook
s. Tool box

I.

raterials
a. Abrasive cloth
b. Paper pasters
c. Solder 40/60 (wiping),

,Stearine candles
e. Pulling bolt -(size required)
f. Tinned-copper wire #14

Q9
tri

A
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i=4)

3. Equipment:
a. Electric melting solder pot
b Tool pan

Solder catch pan
11. Solder ladles (2)

. 8

4

5:37

1. Cut end of cable square.

2. Mark lead.shoath at 3-1/2 inchOs.from cable end (reference'vark)

3. Firpt,§tnp - Cut b ck to thp maik with four "V" shaped cuts or moreon large cablea.:

4F.FrAtIVCE MA.44-
_

3 I

FIRST STEP

SegiOnki.Stop - Bend load sheath back over cable and remove alllilsulationana metal tnpe.

SECOND STEP

5. Third Step Accordiug to type of"csblet
4. Three conductor cnble -L; eparate strands of all three conductorsand bend back over sheath.

Note; Cut inner jute 1-1/8 inchea from reference ritAc: (center fiiler).

d

6 s



Li L.= .1 1.3.11.1.7 (co1.rildi2,0 '4' 4 5

a
b. Single conductor cable - Bend ths two outer layers of strands ,back

'over shilath, and cutt the remaining inner strands 1-1/8 inchesefrom
roferenco msrk. For 250 NOM cfilde bend the three (4utor layers. of
strands back over sheath.

Concentric Cable - Bond the strands of the outer conductor back,
ov4r shoRth, and remove the insulation about the inner conductor.
:Cut the inner conductor 1-1/8 inches from reference mark.

Note: If pre!;sure wires are used, remove instilation. ".

Caittina: DJ , ase any bolt on which threads aril in an un-
satisfactory condition.

Tin.) head and unthreaded portion of belt thoroughly-
before installing in end of cable.

R!FINIttcg mow

Note:

-1...

THIRD STEP

12.21.11L.§12p - Place head of bolt as s'noWi in drawing. Then bend the',
outer strands over head of bolt to fit evenly on shank of bolt. p8Ind
strands with six turns of #14 B. & S. co-per W.re and sutitat thoroughly.

Note; If strands of outside layer de not fit everfiy arcniad shank of
bolt, remoVe from outer layer three strands equa14 spaced froth
each other before making so1d:1r "swoat".

i.

Nota: To protect threads of holt from
twply a paper paster around the
1/2 inch beyond reference point

REFEKidet lieft

getting solder in the threads
bolt. Also apply paper Paster
after teat in of sheath.,

. FOURTH _FE"

v

4

v.,
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4. Sr

t 1 .1, )

v.

K

leirthtup 5..10., und:; oft:sheath torvard'ovur aeIder, "swest"., 'Frota a
point, 1/2 . iiich beyotia miferece nark make a 'waterproof wipe oyer.nsweata

£39 ,

' Cautious .Outside diameter:of Wipe rust net exceed outside diameter'of
cable. 4xercise,care in raking the. Ape waterprOr to insure:
.against the entranceof, noisture into the cable when pulling,
throug,h the ducts.

Notes. Threads of bolt to be clean ektiny solder and well greased to
insure" e%sy running 5f nut.

Uye bolt arid clvis type pulling eyes. can also )0%) used. Itufe'r
to

Not.9:

rofcrenco- fo'r instal I ation instructions.

PE f 41!NCE. MAN%

1'

A ef. VCR 3. POO
A 3- 4.-14 SI: WU

F 11-4 4,2 r.

t4

4

INSTRUCTOF: ' S INITIALS
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CDNSTRUCTION ELECTMCIAN SCHOOL

CC rC" CABLE SPLICING'

JL SHEE1

(1:TIE1 tl,F FM CAP ON A 1 h,11 RBBER-LEAO, 1/( P01, CPFLI

:!Tr1TH(770!'!

ft

This ',beet is designed to give you the actual ste -Ly-str.r;
,1-ccedures fcr live end caps in high voltage cables. cor.ruct aWicz,/ior
cc thesE procedures arc essential to good trouble-free pct:er service.

refore startinc work sure that the ccrrect drawinc. tcols, noterials
ord equipr,ent are at the work site or on tl:e truck. WhEr you ctilrt
it t,hould'be continuous ard as rapid at: gobd vorkruship vill 1 li in crAl
tc rjrifiize the excosure 9f insulation to the atmosr.hurt.

To ebtain satisfactory'higt, voltage cable splicing the splice/ rust
care when working on the cable, because ere wronc step or

the krife vill cause the splicc to lail. It may not fail today. Lut w;11
kften take several r,orths or longer.

ThLrefore, tl'e splicer nust have a knowlece of acceptable -¶plicinc
pr,Ictices and be proficient in the use of tools, n;aterials, an6 oui

(.fic i the entire Sheet fiTst: then, turn to the co-rftot clawinc, ;In('
begin splicing, following proper steps of procedure!: fcr that ,'rawir. n.
otservino all safety precautions.,

1: Lnderground Systems Reference Book:, 1957 Edition, Ediscn Elt'ctrc
Institute, pages 9-24, 25 and 9-Lf,

f_CIMENT Arl: MATERIALS

1. Ca01e splicer's teal box

2. C bleman's saw

Eagle 'Claw

.314arinc lrou. and,handle

Connt!ctors, solder, sweated, split type tinrcd

4,



J(r. (continuLd)

6, Topes

a. 1,ubber

b. Plastic
c. VarnisF.ed-caAric-ei

Friction and arhydrt,us
ctton

7. 14.11irn naterials

a. Fluid
t.

L. Plass..ic,
C. Plastic, cil-in5t)lut,le
L. Plastic, re0,r

,lecvcs

7L)0e:iyt cloth

I ivc tncl cav,-;

(ize 1

t. 1:izo

11% iarer posttr,

01th r, (1/6C)

1A. oldt.,r .(.7P. 50 wire

cantle!!

tapc tirrod c)r hhtiored

ileclrlc r41 tire

7ool

So1dcr cetct par,

Cowpoun0 kettics

'Sc1d()\14d1es

Peraffin laci1eE.

_
Poraffir an

Parcr.ffir

2"

v.

.5441



JfF SFEET tt .12;1J (continued)

Orr STEP5

L Catle prepardtiGn.

a. Cut the cable end square usiry one of'the followinc:

catleman sew

Hacksat.

t. "eesure eLnci riark thc sheath at C 1/2' for a 1 1.v, Va

rino the 4able sheath vith 4,-chippinc krife aod
On1;/ rim-, cable sheath half-way thrri.qh.

Clean the lead sheati tc t irehes back fro., tnt ,cal1
t. usiv

shave.hoek.

. ipply stearine to the cleanet!. portionsf the cahle.

f. ipFly pasters

Cre paster tc cover rinc and 1/, rch ;)f Jr,
cf the st.cath,

Ore paster dt the other chd of the cl t.r7U

Tir the cleared p,crtion cf the heath

After tinring remove paper pastors

A

Rerove the 1 -d sheath using the chipping knife z_nd tinrer's harLer.
CAUTIT:: Do not nici, or dara(7c belting, lhieldinc; or in!wlat;or..
a,hen s1ittin and reriovinc the si-eath use a ttkistinc rT,otior so Fls
to leave- a hatnral bell.

Remove tht shiclOinc; or. seri-conductinc tapes back 1/4' fru. he
sqath.

Rerrove one layer of varnished-eatitric irsulatim after the semi-
conductinc tape is rcroved.

z. Cap preparation

a; Check the erawinc for the ccrrott size of end cap to bc nseC for
ths cable.

c



5q-13

b.

'Us

h..r!ld 11,) C,)n,!v!tqr wi.th 3/4 inch dry oroil v tzt,e b:;.,!re .irer tu vi.1y it the
nO I HI tr_.!:;t cap.

(1. ,..n(1. te1 enci of te c!,.(-111;..tor arid two, e

the I w; ct t to.,t cap with ti n comp.r)rA and slici-a
bl i htiy turn the in the direction of'1y t.i. kto-:)ith, tno fron

tie L;ttirt t.t. n t.;10 1. v.) c!o) with oil ,try..)ethe eni of tiRr. [Yr lug. Taper 'th:n` un over
Hir). For 15 kv e vt:.r the r..D1c t3 a dIrlon::i in of' 3 16".

r.

th,!

(1) Jtrt Crgn '1/7" en the el t-inc.,d p r 1.1% th;-.1 lead :.1hrrttho

thtl
fr):1-1 n ri h :tper

.ce-11 of the sheath t.,.)

() ..):40 laye/ sh-ld bo nif.-71.ai':ved to th,) di2tance i ed on
drz c.r I po'Int, or thc! ins!Ci

(2.) ier tAlt, c:, no shicldim on twc, (2) ;11(1.-_, oç
O11,1c

!tc11:1:, zirowld tho (-7,1:lc!. Do r.ot.
:'11H!r- so1.±.,..,rtnc, the stre: cone.

IL 1t!ad end 1:loeve.

S-.,al. lne whi. .,f fte lend sleeve by c.-..ttintr, fc1 tnhs as
ht!loo`. .-i bi...t in th.,.. trIll- ev2nlv nr.d ru)ply pt.u.iter

one-h11 f f:r.)--.. N!!-it in en,i s'old.,-r '. he wi -,.,t! en:i.
\---,I, :)..,A; " ___.3,..1..._. ,-.:_If ___>.

Co l'1:; CN

JR

C.,111c.,,,,:',.'ElLZ.,X17, ID
i-L.)T1 2 1

699



,TV SHEET 1. 12.1J (continued)

I Clean the sleeve 3 tc-4 inches and apply steahne to the
cleaned area.

.1,

) Slide the sleeve over the end cap apd Lahle. Caution, DO
NOT DRAGE IrsuLATIom.

(4, Leat uovfn the rnd of the sleeve evenly-to fit sPug to tIJ
Eheath.

rirply paper NIsters at the ridge cf the slcr-ve bhort tht.
Lcat dovn begins and fnr,the correct temcr wuy fro!,
the sleeve on tu the.caLle'sheoth. NCTE: The correct
Cistance as previously toucjit in refereno. to caLle
eiareter.

tApe the lead slecve witn Oping solder. CVTIOV: Observe
dpilicable safety prec6utiors when handling r-iiiten sclder.

(7 REMOVC posters.

b. '.-ill the sleeve Oth tavinc coftround an(' let it cocl. Ihtn check
,c-,t+ refill Oth compound if rtcrsry.

.cal or plul filling assert:1y or holes.

;-)ly arc and fire proofiog tope as requir«:.

Tape the ends of thu arc and fire proofing tape ith oloss tepc
to keep thu ends from urravelinc.

I Support thc,end of the cable according tp the installati n beirr
used.

r. Tac the cable with tht follcr;ing information:

W Cable nurher (Feeder

(2) Phase (if;sin0c conducto

(7) Voltacie ratin

(4) "LIVE END CAP' DANGER HIGH VOLTAGE

ANSTRUCTOR'S INITIALS

; I I



*eV

TAP'F, HALF 1anne.i1 (On _Rubber
Insulated .;,b;ile Only),

-5 45'
F fling Assembly

See Note

tee Note 2
SdIffor

Wine'

-NOTES:

). Rerove rubbef-filled tape on rubber-insulated cabte.
2. Conductor insulatiom to be built up with rubber tape on rubber-insulated

cables, and with yarntshed cambric tape on other insulated cables.
i. On rubber insulated cables, use test cap Type Nd. 1 for conductors up to and

inctuding 4/0 AWG, and Type No. 2 for 350 MCM and 500 MCM conductors. On
, paper-insulated cables, Use Test Cap No. r for conductors up to and including

- 500 MCM

ITEM DESCRIPTION
NO.

I frLJO_IES
Lead, End Sleeve 2 1/2 x 9"

3 Pin Solder-40-60 Tin Lead, Grade 40A
01;-&-le fellstanT:kubber 'rape, 374 Wide

--

DWG. OR
SPEC. NO.

UNIT

ntIAN1-iff
RIMER PAPER
1NSU A

5

8
zn_pastsfi 2 1/2" x

Erictizn. 13/4!!_.Ride_

SteArin_q Flux

Vitpj ng_

12" strip

3L4_ Wide_

_ .1 64 31
ED 1590 C each
_ED 1001052 pound
E0 IOQLO1 rolT

lacLQ58 ia
yn fi(112 fa 1

3

3

3

3

3

3

3

ra

E-54-30 each 6 6'

.E-57-30 ,L fi

2 oz sti k 1. 1

__I 2-39 ounce

Supersedes NI. No. 8850,, Fill tio. 1840-B

6

,LIVE END CAP

SINGLE CONDUCTOR CABLE
5.000 VOLTS

CONSOLfDATED EDISON C0i1PANY 4 N.Y., INC.

0

LAST REV. 9-17-61 E0-691-CDATE 12-5-59
REV.



STEP ND i

,- , ok.

la. :

60

tti.11:1KLVIL

2 4

.os

la0k1kOLD

,;41:1

0

4 ;2/0 rot.; AND 150 mcd. SiZIS AS v/ELL A5 7SO ticm
ANO 900 ¶CM Stzrs TrilLT:CHAN.YEADL.E.

lb

LEAvE NATURAL ErE.L.L.
N'E.TALLIZt o PAPE,: CPOF SHEATH

O.:171 DL:CK TA 10 C4
LEAD SHEA7H

01010111/1
1.--dc STEP NO 2

.3/4 CL 1:'`.trISED VACNiSHED
CLOTH TA;:, HALF-LAP,
TAPiNC; EETWEEN

LAN

S'\7,T SOLCE4 2

COPPiP P1ES4 TArE
HALF -LAP

1111
\ MOULDED TEST CAP

CONDUCTOR INSUL ATiON To BE REr,OvED OR Bli:LT UP WITH 3/4. 01L-0MER5PD
VARNISW.D CLOTH TAPE WHER". P:CUIRED TO StiLIGLY F11 MOU"..DEO TEST CAP,
TAPING COWOWID CETwEE": LAYERS )

STEP NO 3

4.

0

APPLY TAPI/;G Compo.,o ovER Lpo
CONOuC T0.1 BE PORE 114STA_MO LLOVLOED
TEST CAP

5TEP 1..3 4

_t4

SEE RZE1S:: SIDE FOR MLA, cif MAT EgiAL

r

FiLLMO COV'-'0*J./1 27,O:Zy
f'1,74$TI: -- 15,000V

LAVE END CAP
Co , 4

15,003 AND
---1.---zeri-Z`ovitt,ttn--FOPre,Ze-t" 7

I -
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CONSRUC'TION ELECTRICIAN SCHOOL

cE "C" CABLE SPLICING4

INFORMATION SHEET 1.4,1.11

(T!TLE) TOOLS,'MATERIALS, AND EQUIPMENT

It'TACCUCTION

This infornation sheet ha5 teen designed to provide you with the sourceard prf ce. of the varius tools, materials arid equipment required fcrte1ephore and power catle splicing, testins and locatinc faults.

The quantity and cost will vary due to your reqdrements, local pri&s,and ranufacturer.

AlsC ir'INiced is a )ist of manufacturers And main office addresses. Norrallythese companies haVe a branch or agency ir most of the principal cities.

REFERENCES

Detense Supply Aoency Catalogues

Manufacturers Catalogue's

Associated Research, Inc., -6125 Howard Street, Chicac, IL 6064Phone: (7,12) 647-7859

Automatic Electric Company, Northlake, IL 60164
Phone: (312) 562-7100

Rurndy, Norwalk, Connecticut 068E6

fionhattan Electric Cable Corporatior,,Executive Cffices
Station Plaza, Rye, N.Y. 10E38
Phone: (914) 967-4080

David,Clove Company, Houston, Texas 77113

C W Electric Specialties Compeny, 3500,West 127th street,
Nue Island, IL 60406

(eneral Machine Producti Company, Old Lincoln HyVy at
Pennsylvaria Turnpike, Trevose, PA 19047
Phone: (215), 357-5500

Insulation Manufacturing comp.ary, 301 :Locust Ave.
Oakdale, N.Y. 117f9
Phone:, f516) 589=7300

691

MI



548
. INFORMATION SHEET 1.4.1.11 (CONTINUED)

3 M Company, innesota )1.1nin6 and Manufacturing Company
Electro Produ ts Division, 3M Center, Saint Paul. Minnesota S5101

.3M TelComm roducts Department; Building 220-3E, Et. Paul, MN 55101

H. K. For, r, Inc., Somerville, Massachusetts 02143
Phone: ) 776-8200

Pt!. Products, Civision of Scott A Fetzer Company,
470c West 150th Street, Clevelaq, Ohio 44135
Phone: (216) 267-7080

Richard Mfg. Co., 152 Colt St., Irvinston, NJ 07111
Phone: (210) 371-1771

Thoras and Betts Irc., Flizabeth, NJ

Somerset, Division of T y8, Circle Drive worth, Piscataway,. flkl CP854

Western Electric Company, Inc., Defense Activities Division,
83 Maiden Lane, New York, N. Y. 10038
Phone: (212) 571-5718

INFORMATION

Type.

Dsrator & Nomencature

Portable DC Hypot
Tester

Telepilore Test Set
TS 420/U 76C

Velt-Ohrettr, Med. 2d0

ExplorGd Coil, 1018

Explorinr Coil, 75A

Head Set, Tele/Test

CqmPreio Tacii4 A73443.
hyd 9 Tor

Compression Tool, My 29-3

tatiohal_Stosk Number

(i

Per Iten, Cost

662 -00-29E-9638 .4,3,11E.00

Western Elect. 300.00

Simpson

Western*Elect.

Western Elect.

,Western Elect.

905.120-0.04.912316
Bufpndy Mfg. Co.

Burndy Mfg. Co6 c),,1

2 N

,00

25.00'

25.00 4*4.

40.00 \

192. 59

'5 .00
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e OMR

INFORMATiON SHEET 1.4.1 II (CONTINUED)

AV. .
514-9

2Type Desivator kNomenc1ature Natipppl Stotk Number Per 1tmCost

Compression Tool, TEAS 0 T811 T8 Thomas and Setts :150.00

Compressior TocT, T&E 0 71311-4(it Thomas and Betts 1eE.00
t,11

Eagle Cep( B. S. Barnare Co. 20.00

CKIir Foig
A. E. Chance Co. 150.00

-,Ilyearcmeti.pr

Cableman's.At

sat', 1;.aasavi

Oc;nd Drife

A. C. Chance Cc.

5110-00-273-0101 4.74

5110-00-2F9-9657 1.S7

General Machine Products
CMP 6636-2

Cepd rrift.Plugs, 1 ' dMP46636-3 6.50

Mcild-Drift P1uqs,'1',°, ((MP 663-4 7.00

Bond fle-itft Plugs, I 3/4 GMP 6636-5 7.50
i

Vend Drift Plugs, 2" GMP 6636-6
.

e.;:.(0
Bord rrift Plugs, 2J;" LIMP 6636-8 4. 9

Bgnd rrift Plugs, 2 3/4" GMP 6636-9
11....0

Bond rrift Pluc;s, 3" (IMP 6636-T0 13.00

Bond CriTt Plugs, 3%" GMP 6636-11 1.50

Cord Drift Plucs, 4' GMP 6636-12 20.00

rethiaes, Capnut dulf & Western
CAW E kv VS-31 4.00

Vice, Machinists 5120-00-293-1439 46.80

''8° End Plateffold GMP Cat. 7292 107.00

Soldering Copper, w 'andle 0MP Cat. 67223 9.00-

3

605

4,4



INFOWATION SHEET 1.4.1.11 (CONTrNUED)

, TIE? Designator & Nomenclature National Stock Number

Cable Cutto.

Cable Cutten, 32"

c.

FWer

kott1L, rompoune,.3 qal.

Kettic, Compiune', 5 qt.

FornEcc, Butane, leltank

P.. K. Porter
Cat. No. 190

Somerset Cat. no. UT 366
FR

Per Iter, Cost

56.U)

Somerset Cat. Ne. HT 3Et
. FR

K. Porter
.

Cat. No. 179089
.

3f0.01

21.1n

Mfg. Leller Vod. 7r

020-00-596-10A

-ceneral Machine Prvducts
CrP 6130

Goss Ges Inc.

Acetylerc, 13" 20 cu. ft. Goss Gas Inc.

Ta!L r.c(tylere, "MC" 10 cu.ft. Coss Gas Inc.

-25.00

F6.46

50.er

3n.cr

rJrn6ce, Meltinc, Llet. Gen. Elect. CE2F8114b 20.00 Lst.
- (-

Pineshield, used 4FuiTace AutoNztic Elect. AV/5.577876 36.52

Leotirc. Unit, 1CC0V%,

F/furnace 11EV

Pct, (..,e1der. "!elting, S"

Handle, Pot Hook

Pan, Solder, Lg.

Pan, Solder, Sm

Parafin

Po.t.-P-araf--tp, 12'-. X 9P

Test Pick

Gen. Elect. (1211226G3 20,00 [st.

5120-00-540-4134

OP 7170

GMP 6fl7A,

PP 6377

XVI' 6679'

5120-00-293-3550

Western 'Elect. GMT-641

11

4,C0

C.00

6.CP

3.50

3.00

6
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INfORMATION SHUT 1.4.1 11 (CONT1NUEC)

Typ_e_nesilinator A Nomenc_ ture National Stock Number Pei. Item rost

nie Set, Metal L.." Numbers 511C40-289-0003 5:41

Cie Set:Metal, Letters 5111'-00-289-0007 25.0f

Poncil Ti.ol, PT1(C. PO 30.0C .

Poh01 %el, 1-1.2ur PO 30.00

Pencil Tcol, PT 4CC PO 3500

rencil Tcol, PT2t0C PLY 35:00

1r,..u1 . 5.tripcer, 1Fr PLM r..50.

i,, 1-1-ssure Cull L 3M Company 4f.73

ft:rnocc, nasolirc
,

A.L. F,573986 '27.0.

t000 .:leive 'litter 'P" GMP 744c'. 2.75

iwirec,, f/clitter OP,744C-L
,

-, .4C

. fahle GMP 677 c:00

M. Cable .4P0 Grp 7533 17.50

1a4, Prosure Tec t Grp 1565 b.00.

lurp. Pre5!-,ure Test "P" GMF 7072 22..50

Soap nucket Grp 7271 E.00

!,o1der Set 90433-00-889-1796 27.66

Tape, Serl-Con 13 5970-00-441-F629 ,1:10

a Tape, tA.VoTt. ra. 23 5970-00-931-449i 1.73

pv, hieldiic e?1, 30', PIM 3.00
t.

Tape, Glass t,q X 14., 27 5970-00-543-1154 1.37

GlAss' 1" X 186' 5970-00-64p-9151. 4.07

TapeN Plastic, 33+ 5S70-00-788-4901 1.14

5
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r

onrti 1.4.1.iJ LUIVVIUtU)

Type Designator A Nomenclature 1Nationa1 Stock Numter

Tape, Silicime Rubber # 70

Tape, Plastic, 3/4" Pq

Tape, Viryl, l 8S, TOS'

74c, P1Jstic lov

Idpe, viryl. Mastic, Poll
N 10'

74e, Varnist-vd Cambric'. 2/4"

iope, Sce+_chfill

Tae, Fitermat,.

Ftherma, III,
Cil ImmerseC.

lape. FibErvat. 111,3/4°.

Oil ¶top

1.11

Per Item Cost,.

5970-00-840-8454 15.88

5970-00-4194291
.c14

5970-01-419-2164
1.(17

5970-00-150=2009 1.re

3M #2210

?M #2510

5970-00-04 300

3M ;J2551

?r *2551

3M ;2551

3M, Irvirriton 621

Resir, 'Scotchcast' 64-6 5970-00-6F2-F999

'5cotchcast' ,'4/C 5970-00-814-171S

Elect: AtTa;ive Grit, E0 5350-00-1C7-6284

Llcct. rtlrasive'Orit, 320 5350-00-1E7-E2b9

Injection Tittinc, P-1 5175-00-992-358A

Nozzle, P-5 5175-007992-3590'

Tape, Spacer, P3 5975-00-909-2053

Tape, Pestricting, rd 5975-00-574-8117

Glypial, Pint 5970-00-900-9372

Scotch- Xcrte -5970-00-962-3135

1 *II<
Terminotion Kit 5940-00-578-0955.

594

f D

1

136

.24

2,52,

1.70

.59 :

15.70

1;

4.
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IfitORPATIOk SHrET.1 (cONTiNUE0):

Wee,

e r%

11 553

Tyifjesinrator kNomenOature Nitioral Stock Number p ritfm tpst

Splice Yit, 82-A2
5970-00-81011512 4.10

uir. Catle Capping Kit 31
#3820

C9C2
5975-00-657-1544 6.36

14r Aluwinum, 4" Y. 201*, otls 7510700-07,1-6854

Tol t luminur, 2" X 2C', 019 3M:# 2.60

.plicf KIT, Power Tomic EW-301A 14.25

T(.1.r. Kit, fmer .Tomic P5R12,- 16.50

14e, Friction, 3/4'" 5970-60-644.-3167 .56

Pdstc "Fentrox"
Eil73-qC-905-8075 2.20

Flux, f/Copper 04-15.23 A10A3 .35

Ctprine Candle
Eeneral Pachine Products.
CMP-4320 .2C

3439700-163-i147 3.26

3439-00-247-6921 2,30

3439=0W73-1637 12.41

7920-00-205-3590 43.00

GMP/A.E. 1.E0

3439-00-2554571

GMP 6684-A

GrP-66t,4E

8135-00-906-Q547
GMP-6865

GMP-6727-44' Y 10 yds'

(.:cldur 50/50.

Soldcr 4n1u

colder, CN O, l.!ire W11

rays. Vipirs

PAraffir, lb.

FlCo, 5o1derinc:

lape Textil

Tap., Cottcli.

Taw:, Fvtcrs, Gummed, :"xer'

Sleevet, Cotten 5970-00-189-5911
GMF-611136-B

699

.21

.60

.85

30

v
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1;1-1TION SHE.E.7 1.4.1.11 aONTINUED)

TTe Eesi2rator T:omenc1ature_

cleeves, C.Ctton 9/32

Cl,1ft- Cetton

Hceve;, Ccttc,n 114r

1.1.vevr:s Fi71c.d. Plastic,
Yellcv

flLevet Fillu. olti
,Green

.1c.uve5, FilleC. Plastic,
reci,

leeve. riIic, Plastic,
.12F Clear

r' 1 e(Aes 1E.c_ , Plastic ,

Cennect . Tele .r",
p^J 77Y tE Cr, '51

PlAst'ic, .10f, Yellc

..lecve, Plastic, .133 Ped

lastic, .166 Elk

Splice, "Pick4-Lond, Red
;)vC, 24-1

SpliLL, Grr

Cable. Telephone, 26 PR. ,

PTIC, 22 GA,

Pe, Telechono, 51 rr.,.
P tC, 2F G.

t:attcrallt.ock Number Pet Iter

5970.00-1P9-5q12
CMP-643(-C

5370-00-1C9-5912
CVP-6436-r 2.7:

5970-U0-1E9-590V

5970-CC-E71-6t1,5

5970-00-344-2111

5970-00-0C9-442

597C-00-0F9-44Y.1

5970-00-09-W4

5940-00-949-40CF

rieneral rachinu Products
GYP 757(-Y

TIP 7574-R

GPJ1_7574-ELK

940-0Q-177-2630

5940-00-177-2628

6145-00-223-472

04 -00-220-'3925

05

:F7



1NrniZMATION- SHUT 1.4.1.11 (CONTINUED)

55 5

Type` resj5rator. r Nomenclature Natjpnal_ Stock_ Nupber Per Iterr Cost

Cable, Telephone, 101 PR.,
PILC, 22 G.

Cable. 'Telephone. 25 PP.,

£145-00-220-9926 1.25

PIC, 2? C,A. 614 -00-t77-8064 .37

Cablv, Telephone, 50 PR.,
PI(. 22 CA.

ral"le, Telephone, loc PR..

6145-00-577-E072 1.28

PIC, 22 CA. 6145-00-577-EOC1 1.E1

Cable, Telephone,
PIC. 26 CA.

Coble, Telephope,
Fiqure "8 , 19 CA

CaMe, Telephone, 5C FR.,
Ficure 'fl", 22 GP_

Cable, Power, P AWG, 1/C
U, KA

Power, 4/0 Awn,
1/c, RI., 5 K.V.

Cable, Power. 4/C
1/C, NLP,

Cable. Power, A/C
3/C, XLP, E K.V.,

AWG,

S.

ANG,

Shielded

Cable, Power. 4/C PUG,
1/0, XLP, 15K.V.,
ShieldEe, Crnd.

Cable, rover, 4/c AWC;,
1/C, XLP, 15 1,.V.

shielded, UMGRND.

Cable, Power, 2/0 AWG,
3/C, XLP, 15 t.V., Shielded
urnd., w/Neuttlal

614E-00-683-0E13 1. 1

61/75-00-7E1-6717

614E-00-9g9-3431

PC 880 .711

C PC 713 2.16

MEC PC 2317 2.50

MEC PC 2417 F.40

!!EC PC 2670 2.1,5

PC 2691 3.16

MEC PC 2455 5.50

9
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INFnRMATICN SHEET 1.4.1.11 (CONTINUED)

Tyfe Desigrator kNomene1ature
National_Stock Number Per Item Cost

Cable, rower, 25C MCM, 3/C,
XLP, 15 without
Neutral St.ielded Grnd. FEC PC 2458

Cable, rower, 500 rcm, 1/c,
LF7, 15 K.V.. Compact,
Unishield PC 3481

CaLle, rower, 500 MCM, 1/C,
15 LV., Concentric

PC 1770

Le,ble, Power, f2 AVG, 1/C,
EFF:_ 29 Shielded, Grnd. MEC PC 1700

C,7t1c, rouer. AWG,
1/(. XLP, UR Aluminum,
15 LV.

Cable, Pcwer, #1 AWG, 1/C.,
MP. UPD, Aluminum, 25 K.V.

Po'Ner, A/C NG I/C,
VCI 5

Fower, A/C AUC, 3/C,
vCL 5 KA.

Cable, Power, 4/C AWG I/C,
VCL 1r) K.V., UNGRD

Cable, rower, 2/0 AWG 3/0,
PILC 15 LV.

MEC PC 3E22

EC P2 364C

MFC PC 4C46

YEC PC-4231

MEC PC-41F9

MEC PC 4408

S.75

No Cost
Excess

No Cost
Excess

Nc Cost

rrcess

.47

t'D CoSt

EYCESS

3.CX

7.E0

3.60

No Cost
Excess

CcIble, Power, 4/0 AWG 3/C No Cost
MEC PC 4411 Excess

Connectors,. "Scotchlock' UR 5940-00-988-6311 5.63

Connectors, "Scetch1ock" UG 5940-00-070-9621 5.GC

Connecters, "Scotch1ock" UY 8060-11-0900-4 5.50

59754C-280:33E4 8.77

PILC 15 k.V.

eeving, Lead 1Y X 72"

10 t,)
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tmrtimitiLlr. WIttV 1.4.1.11 ti.UNIINULU) *

flie 0054nator & Nomenclature National Stock Umber

Sleevirq, Lead 1 3/4" X 120"

________

5975700-993-6089

Sleevirc, Lead 2" X 72" 5975-00-509-240

Sleevirc. Lead ?4 X 72' 5975-00-509-2463

Sieevirq, Lcad 3" X 120'. 5975-00-393-2095

Sleevinq, Lead 3" X 120" ) 5975-00-393-2096

rAeevin, Lead 4" X 120" 5975-60-393!2097

Connector, AWG E, Tn 54504

(effecter, NG 2, T&F 54507

5940-180-7953
.

Connecter, PWC 2 Burndy YSIC

Connecter, AtX 1/0, Aluminum Eurndy YS-2E-A

Corneeter, AVG 2/0, Solder Richards, Cat. '1'1C

:ss

Per Item Cost.

.23.50'

12.404 J

1.70

32.00

50-90

:2,7

1.00

1.00

1.76

.84

(onneLtcr, AINT: 4/0, Solder Richards, Cat. 112 . 1.13
,

Connecter, WC 250, 4.0,
7e1ricr Richards, Cat. P-13

Connecter, WC 4/0 2/0,

ce1dEr Richards, Cat. P-12 2.20

Connecter, A,j, A-, 4/0 -
4 0

1

Richards, Cat. t.CF

Ccnnocter, ?LTG "Tee 4/0

Cennvctor, PVG, 4/0 Crimp

.Terrir'el, Crirp, 4/C

^
Terrvir,al, Crimp, 2/0

Connector, AWG 500
.

Terminal, Crimp, 500-

Richards, Cat. T-12 5.15

5940-00-2,4A-5E99 1.6.

5940-00-841-2783 1.66

5940-00-087-0887
,

,68

IL5C0 CTL-500 '2.S8

ILSCC CRA-SOC 2.88

. 11
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INFeriMATION SHEET 1.4.1.11 (coNTINET)

Type DOtiOat:or A Nomenclature Nittfona1_S'tp0 Number 4-11cr. cest
Live Did Cap 1

'Insulation Mfg. Co.

Insulatiftr Mfg. Co.
Live End Cap

cteel Tcol Pox

fit,er Test uard

!-have kmk

,.Scretch Awl

Electricians Scissors

Cleaner, File, Combination

Feldirg Rule, 6'

Cable.FOicts !lirron

.Scdriver 6" X' 5/16''

Line 's Pliers .

Liaccnal Pliers E"

Calic'ers, Outside General

Krite, Taper

Knife. Straight, Shoe
.

i,rife, Cable :heath, (small)

Cahle Sheath, (large)

i4)oden Catle Cresser

Pouring Ladles, 3/4 pint

Uiping ClOth ,;2' X 2"

, Cloth 2" .

A.E. # SS713C0

A.E. $571k0
,

Lr-
General Vachine PrOductg
CT-71E1

5120-0021-1542

5110-00754-149

7920-00224-7967

52143-00291-3511

5120-00892-570S.

5120-00764-8059

512C-00756-1156

5110-00239-8253

5210-00229-3048

5110-00268-3CE2

5110-O0595-S40

5110-00596-1093

O. 'Stortz & Son

PP 46-L-112.

GMP 6085

A.E, 4 557242.2

3439-06576-08,97

12

2,25

"3.96

11,

.0



11FORMATION SHEET 1.4.1.11 (CONTINUED)

Type Designator4 Nomenclature :National Stock Number Per IItietS91C

Wiping Clotk,4" X 4" A. E. # 5572026 1.02

Flat Catch Cloth, 6' X 6" 9G3439-00576-0896 1.E5

Flat Ca:ch Cloth, 0" X 8" 3439-00408-C337 1.19

Safety Guggle,z 4240-000 ^-3776 .71

Tinners hamrer 5120-00236-3722 3 37

)andle and Pasp, 12' 5110-00233-9712. 2.91

File, flatjastard 12" 511b-00242-538f 1.76

Temperomter A.E. f S578725 16.67

'8" Cable Sheath 00ener GMP - 7274 Z.00

long rltlet Cottk Glmies David Cloves .57

t.rrk Gloves, Cotten 8415-00268-8330 1.CA

Serarator

Corbination, 8" 5120-00223-7397 1.29.

1..rvnch, Adj., fl" 5120-00240-5322 1.92

Connector Pressure Tool 512C-00939-6185 35.00

colcflui, Cartridge Tool Et:JC . 40.00

CrimOng Tool 3M Co. "Ec.)" Tool 9.15

VrencP' Telescoping 5120-00868-0831 2.18 .

tJLle Ftriprer Jones 2 Vay 205110-0o-238-7606

Tatinin hear crIP ro. 7669 12.00

Stripper 22 AVG, GA. AE-5-578412 3.2E

VS-3 Pick-A-Bond Tool
Cvirring Tool 5120-00-421-0435 2.30

13
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1FCWIATIO' SHEET 1,4.1.1T (CONTINUED)

Tvre reciyiator Nomenclature National Stca NumtLr Per Itcr

Tool HoldEr frttr
5120-00-421-C41,1

Lcac:Leoyes
597f-00-9e8-9.472
C,flp C7b?-1

5975-0C-53A-(75C
CVP 67/13-2

icoorec,
F)7s-0o-4a-4dec
umr

I

4.cip",10s\urc

ct ClosulJloq

Cloc...ure

(Hicu

ruricC. Telr Closure

;ele Connecttr

Toci Holdfr

597Fs-OC-35C-494
Qs!) 67L-4

5H-)5-no-uL1-u1:4

FifV=-00-011,4-(202

5-00-C84-C2CC

3r 44(1

512C-000-571C

14

",
;

1 '

Ir.
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CHAPTER 12

,.PHONEs CABLE SPLICING

In this chano.'r we will discuss telephone ca-
ble spliAng in such a way that you will recw,-
nize tfw Importance of this vital procedure for
heoping communication I mt pe rating properly .
loon completion of this ohapter. you should he
obit, pe.rform tolephone toielo splicing safely .

economic:lily. and efficiently.
, T;o, knowledge you acquiro in this chapter
reprOing cable terminology, types of cable
:ind the procedures for splicing a variety of
rabies wit: enable yoo render vital services

tiw ci)!Ilmuniralioo
Mos.t. lines, 'wh.111-ner for telephone or for

ioi.vor distrihut.ion, ri.,7;inrc 0mt.: splicing. The
oi cable on ft reel seldom equals exactly

toogfh to be installed., l.;yen after a system
tioFi'io-sen.installed, there Will always be a certain
:1.inount of splicing- nec,00::;ry, to take care of
io,pairo oo defective cable sections, or to add
)(Ara se'toions to the main cable.

Most splicing on powe i. lilies in done under-
gi.00nti, by the methods described in chapter 10.
I-Towever, most telephone line consists of aerial

- cable. Let's begin this chapter with a discus-
ffion f toleph4me cable.

TELEPHONE CABLE
TERMINOLOGY

hit tolopHnt c;minhinicaitons may
:;ubmarine,

,:ivior:,.oun,L ;tmouni Will lw
o 1.11 but thery .ilwavs some under-
tir000d toode in a communicationd system, and
:here Idcelv to hc some buried and stine sub--
T:la

At rial cable is leadl-- or plaatic-coVered
sitspendc-d on Buri,-Ti cable is

mdt,,,.ground i)laced.eithout conduitthat
burit. l direct oi r mored (or j ute

protected', cable 4s the type ost f requelitly Ciseci
dIrect burial. Itel.tular onderground cable is

placed in conduits. Submarine cable is a metal
tapc armored type suitable for operation in
swampy land or water,

frt

CLASSIFICATION OF CABLES

The size designatiOn of a power cable in-
dicates its power-carrying capacity. With tele-
phone cable, the size designation indicates the
number of pairs of conductors in the cable.

Outside cables for telephones are, likepower
cable, usually lead-sheathed. However, the
wires inside .a lead-tovereti telephone cable
are insulated with paper. The insulation maybe
sprayed on as pulp, cn t..he paper maybe wrapped
spirally around the c oi4uctors. Double-wrapping
of wires proVides a highly dielectric (non-
conducting) insulation, bothbecause of the addi-
tional thickness of the paper and because of
additional air space. .ThiS higher insulation pro-
tects against insulation breakdown which might
occur if a 'telephone line came into contact with
a power line.

Broadly speaking, telephone cable may be
classified as tape-armored cable, building and
switchboard cable, and plastkc-coyered cable.,

Tape-Armored Cable'

rIlape-armored cable is a lead-covered ,cable
fitted with ,a protective covering of paper, jute,
and steel tape. This tape is available to match
.standard lead-covered cables. It protects the
cable against damage by rodents
mechanical damage when the c he
boried directly (without eonduit).

Tape-armored cable is quadded, color co<ig:d,
and composite. In quadded cable sonic or all of
the conductors are arranged inquads, or groups
of two pairs. A cable containing 26 or more
pairs of conductors is color-coded according to
groups, to simplify matching for splicing. ."Com-
posite" means that the cable contains conductors
of two or more sims.

Puilding and Switchboard Cable

Building and switchth)ard cable is u,3ed
inake connection with the service conductorsO

4
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A'and to cunnect the switchboard' apparatus to the

math distribution frame. It may also &used
for local wiring in the switchboard.

Switchboard cable is made up of copper, or.)
tinned copper, conductors with a silk and cotton
insulationbut it is also available with black
enamel insulation. Pairs of conductors 'are
usually bcrind together with a spiral layer of
paper, a layer of lead tape, another layer of
paper, and a fireproofed braid.. For color-coded
cable the insulation is colored according to a
standard color scheme, so that each pair of
wires and each unpaired single wire can be
identified.

Plastic-Covered CaFe
Piastic-covered cable has he advantage of

being light in weight, which ma s it especially
Imitable for advanced-tase use. An er advan:l.
tage is the fact that plastic is much cheaper thak-
lead.

TYPES OF TELEPHONE CA LE
SPLICES

The three most commonly used types of tele-
phone cable Nplices are the "straight splice.
the "bridge" splice, and the "butt" splice (fig.
12-1).

In figure 12-1A the cables come from oppo-
site dirictions, the splice in eachlhindividual
wire being covered by a small cotton "sleeve."
In figure 12-1C the wires enter the sleeyes from
the same direction. InIigure 12-1B, however,
two cables coming from cirie direction have been
spliced to a single cable coming from the oppo-
site direction.

Straight splicing (fig. 12-1A) is the simplest
form of splicing, consisting as it does of joining
two wires that approach the splice point from
opposite directions. Bridge (sometimes called
"branch") splicing (fig, 12-1B) usually consists
of splicing a branch into a main cable. Butt
splicialt (fig, 12-1C) is usually done to attain
flexibility; a butt splice is often later changed
to a straight or bridge splice. 4

SPLICING LEAD-SHEATHED CABLE

Most of your splicing will consist of- the
splicing together of opposing individual wires
that is, of straight splicing. This course will
describe step-by-step the process of splicing
,the single c9143ctorti that make up two cables,
of drying out the completed splice, and of

..eset,M+.

A. STRAIGHT

B BRIDGE

..dpmor.

's ;4

C.BuTT-

73.192
Figure 12-1. Types of telephone

cable splices.

"beating in" or "finishing" the lead slieve used
to cover the 'splice area. These procedures
are fundamental to all three common types of
telephone-cable splices,

The procedural steps involved are:
1. Removing a section of the sheath from

each cable-end.
2. Remóving any metal protector on the

cable core.
3. Selecting the correct individual wires/

from each gable.
4. Splicing the individual wires in a stag-

gered pattern.
5. Covering each splice with a cotton sleeve

to prevent contact between wires.
6. Placing an overall lead sleeve on the

completed splices.
7. Beating in the lead sleeve to make a tight

joint.
8. Wiping the joint.
The following sections explain each of these'

steps in detail.

REMOVING THE SHEATH

Measure the length ot the sheath to be re-
moved, and riag the cab:e at the point where
the cut is to be made. The diagram in figure
12.2 shows a distame of 16 inctivs. hit OW is
only by way of illustration, In every case the

-r
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Chapte: 12 TEL6\HONE CABLE SPLICING

1,MA/A
/ 1101i Ii4W04

-

73.11.1z;

thy 1n I , i dopcIld Ull
i) 0153 IliZe Of the eahly of number ofpairof wires1, i2lthe diameters hf the condur -tors, and the tt t plico made .

fn zik11-e, as with power
th:it the cut iv,- riw,S no: penetrate

conipletely thriluc,i; rfo, :1 C60 rut
may (i/mage the concluetol's, dTd. a properly
shallow. cut "hells- ..1,;tC!). LIS desired,tho Softioil ;:z pulled off.

Clean the sheath bayl,. ;Iwo ru,!-,ekt point
II fit-,ure elyan this

;:cea th)i-ounky, 1161311 t,4 dark are lettthey will not tin r,i-opi.;'ly when the. is
wiped later. anti the loint will be (lefecitive. On
ew cable use a file as a ek,aner On old cable

a shave hook is better,
Immediately upon ylehnuig anti

before your iLin,ls have tonched i, .ca a with
steartne. and wrap it with ;1

boileo-)ut hmslin. You do Othi t jo oteel the
area while you 3.ri the length
of shehth for the.,:plicr, cyclone..

:Tiit 1b sIa.:!th with .1 also
7:111cd ;;Hte .rribed for

splicini:. hI , 'haptet. i U You must
..tvoid Cutting thyr)ugh the pap,,r wrappini.; of
the cable core, s he careful in clrivinF, the knifthe edv of ;hi, to thc sheath.

C;ral.-44 the ;it tne oection he re you
In the pr,,le,hlw;

'and Kr,idnallv wu:! l',"ir)ii of theHheath. lc ShoW(1' .!`
42 ,:hows th- in re

irloviao; the sheath, a.oth the exception of the
musliri wrapping of Ce stearine -coated area,which is not shown hlit Shculd tie done as pt-evi-
ously described.

When the sricathlui, been byokon off, inspect
the broken-offedges on the cable u nds ta ensure

5(03
that they are smooth. Any-sharp edges or burrs
ould cause damage to the conductor insulation

ting splicing. The best way to guard against
..islobtrIt the-sheath-edges' with"boiled eleeV

tug \muslin, or cotton tape as shown in figure
12 -4\

USE 0 SLEEVES

The sice on a pair LI' individual wiree is
covered wi h a small-diam,ter cotton or plastic
sleeve. The\ whole splicethat is, the bundle of\spliced indi idual wiresis covered with a
larger-dianiet _r lead sleeve.

It is advisable to slide the overall lead sleeve
onto one of the cables as soon as the section of
sheath has been removed and the cable end has
been cleaned. Slip the sleeve up the cable far
enough to have Rout of your way as you perforzn
the individual-wire splicing operations. When
all the wire splices have been completed, you
can draw the sleeve down over the bundle.

Before you slide the, lead sleeve on, inspect
it for cleanliness and for sharp edges. If neces-
sary, smooth up the ends with a lead file.

The size of the lead sleeve will depend on
the size of the cable, the diameters and number
of the wires, and the type of splice. The size
of a cotton or plastic sleeve depends on the
ciimeter of the spliced wires it covers.

BOILING OUT INSULATION

"Boiling out" is a term used to refer to a
procedure for removing any moisture which
may be present in tho insulation. Besides re-
moving moisture and preventing the same froin
reentering the break, boiling out makes it easier
for you to remove the paper insulation from in-
dividual wires when you are ready to splice them.

Boiling out consists of pouring hot paraffin
over the sheath, starting about 6 inches back from
the exposed wires, and tuadually working the
stream of paraffin onto the paper instilfition and
iLit to the ends oi the wires. The temperature of

the paraffin should not exceed 375° Ftempera-
tore higher than 390" F will damage the paper
insulation, If yuu do not have a thermometer
capable of registering such high temperature,
you can apply a practical test to the paraffin when
it is heating. Watch the dry ring that forms and
gradually creeps up on the outside of the pot.
This ring will begin to form when the paraffth
is at about 360° F. When the ring is about 2
inches wide, the paraffin is at about correct

,..Norking temperature.

305
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1ST OPERATION

CUT NM IN $14CAT14
MOWN) CAOLI VOT14
cosoms more

;.

SCRAPE SOWN WITH
SHAVe 140011 ANO COATsim svcask.

aieVE CHIPPING KNIFE MOEN
SHEATH WITH HAWIAEN 00
NOT ALLOW THE KNIFE TO CuT
THE RIPEN WRAPPING OF THE

2NO OPERATION

"MU UP SHEATH -

ACIMOVE SKI OW

Aspony knit.. () ft, v tat ci h

Figure 12-3.Steps in removing sheath.

The paraffui. as it cools and hardens, forms
a seal which excludes the entrance of moisture.
When you are splicing large cable, it is advis-
able to repeat' boiling out as soon as you have
,spliced 200 pairs of wires. The reason is that
by the time you have spliced the 200 the insula-
tion will have begun to absorb Moisture fronl
your hands and from the atmosphere. Another
boiling out will remove this moisture and reseal
the insulation.

If the splice is left incomplete overnight,, or
if you are working in a very damp atmosphere,
you may have to go through the boiling-out
process several times. Discoloration of the in-
sulation and a.bluish-green discoloration of the
conductors are sure signs that excessive mois-
ture is present. If only a small amount of mois-
ture had seeped in, the insulation, but not the
conductors; will be discolored.

I5RYING °BY DESICCANT

The paraffin boiling-out method of drying
ltas severat-disadVantageS. TheSe include' fire

(1) Shoach removed.

73.194

hazard, objectionable fumes, possible burns to
personncl, and splashes of hot wax on floors or
walls. The method of drying by the use of a
"desiccant' (drying agent) is therefore often used
instead. The usual desiccants employed are
anhydrous calciuin sulfate and silica gel. Itot
paraffin drives out moisture. A desiccant, on the
other hand, absorbs it.

If a desiccant is available, you sprinkle At in
generous amounts all over the conductors after
the tvire work (splicing and sleeving) is com-
pleted. First, however, yoU enclose the splice
bundle in a muslin envelope, long enough to
overlap at both ends of the splice. Open one end
of this envelope, and let the desiccant trickle in.
Spread the wires apart withyour fingers to allow
good penetration.

SPLICING LAiE WIRES

The pairs of wires are arranged within a
cable in color groups, with, the low count at the
center of the core and the hiper count outside.
This arrangement assists in qUic k identification.
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REMOVE SHEATH CAREFULLY
/ TO AVO to SHARP EDGES.

AtI"Ola kiV1P4r. CORE WRAfTt1-40 PAVEW,
SE/OeiNGS Os i)OILLL) sEFFN

'Peke pau5i IN OR COT 10t4 l'ArE

APPLY 2 TURNS ON
STRAIGHT CAHI

rte IN PLACE.

1"-'t T t":. EN LAAL.. 50
4;ly1 r. DiSikE0 SPACINC:.

:00,Apt iT ED BY TYPING
i?eL,%, AND THEN RE-

07)RE WRAPPING
At' I 4

--- }Wu ini; the sheath.

5 ;-5

s. , k waxed and reakiy fi-a use, and slippiiv, thein over!-,1:11 the wires. Use a rotating motion to
SICCV('S Up to a p(Isition where th"y will not
interfure with thy splicing p....*detAdurQ,.1' NOW bend One tVt. . of t:avn pair .bacq: (nit (d.... . 1.:.r.iI: ., 1..til 4 \..1..t,, ffom the way and draw the oiler wires 4 .f I'ach p:iir..;-)1.... .ivi !,.- u.,t.i.m-IIJI: toether as shtmn in fity.u-r 12-7, Draw chv

. -:!imi -!1 :1 . tlk iii .1 wires close tothr.r, so th.e Ow .;iing twi,t,
i iii* ' , l" i'w. il.1.I s'an be made close i.o the ends of the insulation.;LI; ; 'A.,k`cet, in :;k.' i ;Id, 'llt thrn) Then make the "crank-handle twist" shown n.'hot: f...,)!.71 Ov m. .-1-1.,;.,1) figure 12-6. First roll,the left-hand wire over

Ihe right-hand onf.'. Then t)end theia at rw,ht
angles, iuld twist them together,with a irrani.inr,. iliotion of your wrist, initiI yon gr l'. a twist ahout..;,,..1 .. ,,-, 6. v.-: 1 /2 inch .1ong,;i) tt,. .H 1,,,ii ii,,, Bend of twist tne "pigtail,- and ci,'. 4 rit z,!1L,..iliI:Iiie!:

. Ali i, I! ;. L .1 u-.i , .NceSs wire, .7hen slip the Steeve down over the:flitict :14ziltli to:...-,) i 0. ..)Ide ,11 tomt, as shown in figure 12-9.
from Ili,-
'..-`i.71 y,o iL.u- 1. .:iiip t h< ,.:titt.13i1 :iikst'VY. 1.1.ilit-J It iti, tpf course, yitally. important that Youwill p.royeri she et.ik, of the wirt, trorn '.nritng. know what wires go.togethe.r, and you are iLip-Next you tit CottOn sleeves 01116 both wires posed to have a diagram or, definite instructionsn!: the 0a111C, tin:v. by tO2Kine :1 i;a1:- yf sirovv,t3, with regard to this. 116wever; it i's alwayfi

107



-.5410
C NSTRI.ItTioN ELECTRICIAN 3 it 2

73.196
Figure 12-5.--joining a pair of wires.

73.197
Fixure 12-6.Stripping insulation

from wires.

pos,sible that, you may have to do an emergency
job where you don't have the nkcessary infor-
mation in advance. In a case of this kind a

of_the. arrangement of -grounds in a
\ cable will be of great.value.

30E3

73.198
Figure 12-7.Drawing wires together

for spliqing.

73.199
Figure 12-8.TWisting the wires.

CONDUCTOR IDENTIFICATION

Conductor identification is predicated upoa
the establishment of a pair count. This opera-
tion is indispensable to the proper testing and
splicing of telephone cable. Three considera-
tions are involved in the count; the relative
position of cable and central office, geometric
patcern, and, tracer pairs.

Position of Cable and Central Office

The first consideration in the establishment
thirchunt is the relative position of the central

office and the cable end to be spliced. If the
exposed end faces away from the central offiee,
the count is made in a counterclockwise direc-
tion. If the exposed end faces toward the central
office, the count is Made, in n-elockivise direc-
tion (fig. 12-10M.
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I
73.?00-ipping the sleeve over the splice.

73.201.1
C fmdtIcto 0,",imps.

30:1 pdit

1):itt, rn

inay contain various quantities !!)(1co:nblons of geometric pattet.r.s (l2..I0B).The k.olsist biTins at the center or: the core ar,6proceeds t,, the sheath ui a viock\v '1st! oi
eounterilckwise (ilrect ion

its .111 ostahlishinv
ion offpair!;, th;2cabit, eores

groups bound :-ibparaioly iry
wr...a;Ti.d:..4,ft textile biRler 1 nrarkorti.

A ';1",",:11 2- pairs has hcon ,,lcrted a:3 thu;;IoFt suit;its) :%.7.! for .0, uniform rsroup, and ai!
txi.Tpt th.in:15 pairs, ;11 divided by this number. Thcpairt wtihlh tho 25-pair groups :Iry identified 1;y

st:uple C ,O,L. 111;1! 14:ic 10 colors. 5 for clp-av...:5 fol. ring, with 00 duplicatio!L 1-0e 25-1,40:groups (Table 12-2'; :tre bound with oicor
171":; Nvhirh follow th- 5 5 color 1.1;;ed

Tracer Pairs
The core of n4+n--pnlyethvlene insulated cablecontains certain dIstirictively colored condwtors iolown as tracers. A.tracer pair is usedby the splicer to establish, a talking pair, to 'his

31)c1.

5401*

helper at the dititant end of a length Of .cable
'icing spliced at a terminal or 'at .the -main
distribution frame in a central ,office.. Termi,-
nated tracers are connected to the highest,number terminal for that cable pr. group. A101 pair 'terminal would have the tracer ter-
minated on pair 101.

PLACING AND WIPING LEAD SLEEVE ,

When all the pairs of conductors lutve becitspliced, you are ready to slip the lead sleeveover the completed splice bundle Take carein, sliding the sleeye not to disturb the cottonsleeves on the individual wire splices. If these
are moved, the separate wires may come into
ontaFt.

Before you slide the sleeve into place, wrapthe splice bundle with two layers of boiled-out
muslin as shown in figure 12-11.

Unless you made your individual spliceneatly and compactly, aod unless you stagKered
them so es not to have :I E,m all at the same
poll-A, you will.have difficulty getting the sleeveover the splice 'bundle.

The procedure for wiping the lead sleeve isthe same as that described for a sleeve on a
power cable in chapter 10.

SPLICING SILK AND COTTON
INSULATED CABLE

Paper ribbon or paper pulp insulation has
certain disadvantap.es which make it unsuitable
for use on cables to be connected to distribution
frames, terminal strips, and other interiorterminal points. The cause is the fact that the
paper insulation is not strong enough to with-stand the amount of handling required to makeconnections. In working the core into a form
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50 PAIRS
BINDER GROUPS

AtaBREVIAT,ONS:
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O - oRANGE
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/ sp- eoRoe4
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150 PAIRS
5 BINDER GROUPS

w - your(
R RED

- BLACK
Y - YELLOW

- VIOLET

75 PAIRS 100 PAIRS
5 BINDER GROUPS 4 BINDER GROUPS

51-75
0-*

9-14
17 - 11L-16 71-100

0-R 42-50 17-25 sol-wr
0-111 t -6

34-41
0-*

26-33
0-

126 - 15r)

IL-

101-15

200 PAIRS
8 BINDER GROt PS

5-w

Figure 12-10B,Core makeup of polyethylene-insulated conductor cables.

which is fanned o and laced,the paper insula-
tion, which is not baked on, willunroll. Besides,
paper insulation deteriorates on exposure to
air, and its dielectric strength falls off con-
siderably >1) exposure to moisture.

It is the custom, theirefore, to splice in-
coming:paper-insulated cable onto short lengths
of lead-covered textile-insulated (silk br cotton
msulated) cables called cable "heads." The
.heads are used to make the direct connections
with central office distribution frames and ter-
minal strips.

Prepare silk and cotton insulated cable for
splicing by boiling out with beeswax, or with a
special petroleum wax. not use paraffin,
because it discolors the textile insulation, and
makes it very difficult for the operator to
separate conductors for fanring, forming, and
splicing. On the other hand, do not use beeswax
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on paper-wrapped insulation, because it will
make the paper brittle and may cause breakage.

Start pouring the wax a. few inches back on
the sheath, and gradually advance toward the
exposed conductors. To start at the conductors
and go the other way would defeat the purpose
of boiling out by forcing any moisture 'under
the sheath further back.

The same standard splice openings, number
of cotton sleeve banks, and splicing procedures
apply to textile-insulated exchange cables as
apply to paper-insulatedexchange cables. When
splicing silk and cotton insulated cable to paper-
y/rapped insulated cable; use a desicetint for
drying out the joint.

Mark the point for removal of textile insula-
tion by the same procedure described for paper-
insulated cables. Cut off the conductors 4 1/2
inches from-the end and use long-nosed pliers
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,Table 12-2. Binder Markings for
25 Pair Groups.
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Group Color or Group

No. Bindingr .Pajr Count.

White-Blue I - 25
2 White-Orange 26 - 50
3 White-Green 51 - 75

White-Brown 76 - 100
;) White-Slate 101 - 125

-6 n ed -Blue 126 - 150,
.., iei -Orangi, 1:51 - 175;

S-3 Red -Greun 176 - 200
erl -13rowu 201 - 225

226 - 2C);0 i:ed -tIllate
ii Black-Blue 251 - 275
12 Black-Orangc. 276 - 300
13 Black-Green 301 - 325
14 Black-Brown 326 - 350
15 dlack-Slate 351 - 375
16 Yellow-Blue 376 - 400

73.2.50

,nsulation; thi.s iiuht hreal; reiatively
L'uncluc:t:-; text.ili.-

in:-.ulatd
Sonic textile-iusulaLeo

L.,niductiorr,, and this in a I imist tiwroughly
t..,nioved before the wires be spliced. One

LkX1 iS by scrLIpinc. Octween the jaws
you rcrast be extremei\

,ireful 'riot to nick or fl.:Itter, the w:res.
A gLlod tool for scrapirW, enamel is the xi.rt.

.rapei', which c,:isi:AL,,of spring 3; 4 in;.11
V,'(its.', bent. in the form of a 11 an(l wi!h ends tui-ned
;tvid Lsharpened. As you t,.;ain with :his I.

will find it effective for i-cinovint,,, silk,
plastic insnlatioll.
Twit3t the conductois usin:,

.;cscribod for splicing paper-insuPated%:.ailll%
the splice is eemp)cted, hi1 om with noi

H)ra_ffin ir dr7

: ,it'iNt; PURI

Duried :iervice cable ;,.; cx-nerally ut,:ed
lbstation underground serv ice (74,11IleciiiMs, The

.1` ;, '11 :; H ..'.41:41 A th, :thie is usually one-pair or two-pair 1Od-
c vered rubber-insulatod ,..able to which a pro-von )11 wi h Nevol 22i74. lective covering of paper, iute, oiksteel tapP has

th+ 1'7 11'01c,v, atided.
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73.2.02
Figure I2-11.Wrapping the splice.

In some cases there may be power cable
.in the same trench with the telephone cable
(the two must be at least 6 inches apart). You
must ,-heck on the possibility of this, and be
sure you are working on the correct cable,
before you make any sheath openings.

Splices are made at manholes, handholes,
pedestals, or buried splice joints.

Plan the splice layout carefully, to avoid
unnecessary remoral of protective covering. ,

Remove all dirt adhering tO the covering be-
lore, you slide the lead sleeve over the cable.
When the splice is completed and the joint
wiped, paint the lead sleeve, the wiped joint,
and the exposed cable sheath with a protective
.:ompound, such as Ozite 13, and wrap the whole
section in three layers of black friction tape
or muslin.

LEAD-C011tED CABLE REPAIR

Making minor repairs because of ring ruts,
sheath breaks., lightning burns, bullet holes,
or other damage to small aeHal cable is part
of your job. Such damage can be repaired,by
the carbon-electrode welding method or with an
acetylene torch. The carbon-electrode method
is preferable if damage extends through the
sheath and moisture has reached the conductor
ihsulation. The acetvlene-torch method is pre-
ferable for damage which does not extend
through the sheath.

Water-soaked paper insulation usually
causes pairs'to become shorted. It follows that
shorted pairs are frequerjtly an indication that
somewhere the sheath is damaged enough to al-
low moisture.to penetrate to the insulation.

Steps in snaking a sheath-damage repair are
as follows!
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1. Offen and spread'the sheath.
2. Dry out the insulation with desiccant.
3. Repair any charred, corroded, or other-

wise deteriorated insulation.
4. Test the cable pairs before preparing tu

close the sheath.
S. 'Close the sheath.
6. Solder-the seam and re tore cable hang-i

e rs to appropriate spacings.

Opening the Sheat

After the fault has been located and the lad-
der or splicing platform hat been placed for
gaining access to the repair point on the cable,
proceed to open the sheath as follows:

1. Straighten the cable if necessary, and
reduce cable tension, also if necessary, by
placing grade clamps.

2. Use a wire brush to brighten the lead
sheath in the Section to be split.

3. Rub stearine along the cab)- where the
lengthwise split is to be made. As the cut is
made, continue to lubricate with stearine.

4. Split the cable with a "cable stripper,"
a cutting tool with small and large blades which
can be set to cut a given depth. Adjust the small
blade of the stripper so that it will penetrate
1/32 to 1/16 inch. Make the starting cuts with
the small end of the blade, routing out the small
lead shavings as you cut. After a definite line
of cut has been established, turn the stripper
over and use the large end of the blade to bevel
the cut. Do not cut all the way through the
sheath with the large end. Just before the blade
is about to break through the sheath, reverse the
tool and complete the cut with the small end.

5. After you have cut through the sheath,
open it with a pair of cable pliers. Grasp the
handles of the cable .pliers firmly and open the
incision on one side. With the sharp jaw in the
cut, work the pliers sideways, exerting a small
downward pressure at the same time. Bend the
sheath cautiously, so as not to deform it. When
one side of the sheath is bent back, repeat the
process on the other side.

When the sheath has been opened, push out
the cable by inserting wooden wedges between
sheath and cable as shown in figure 1242.

Making Wire Repairs

If wires must be spliced, the cut must be-
long enough so that splices can be properly
staggered. Apply riaper tape to any points at
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the eut until the cable is well shaPe. or YOU mayflatten the cable,-

Soldering the Seam

After the sheath has been closed over the
cable so that the ec.iges of the cut are from 1 /8
to 1/4 inch apall, use the scoring tool and a
wire brush to clean the sheath thoroughly. Apply
pasters along the edges and ends of the cut, to

the width and length of the closing seam. Set
:he pasters about 1/16 to 1/3 inch away from
the edges of the cut. Ilt.;e a halfround bastard
file at each end of the cut to form'a depression
into which solder can be flowed to seal any fine
cracks caused by bendii4; hack the sheath. After
he pasters are set, apply stearine to the portion

to he soldered.
Fuse stearine core solder to the cut by

holding the end of the solder bar in contact
with the sheath and toUching the solder with
the edge of the beveled end of 'the electrode.
In this manner coat the entire area to be sol-
dered, but use only the minimum amount of
solder. Heat and manipulate the deposited solder
with the beveled surface of the electrode, so
as to tin the entire area of the seam. To ensure
ihorough tinning, turn the electrode so the edr:e
.4,i the beveled surface can Ie moved along' inside
the cut.

Lirsht contact and a circular motion of the
electrode .011 the solder will aid in raising the
(%!mperature of the solder so that the tinninr
can be accoinplished to bost advantage. Mdi-
ional solder, should be flowed into the seam to

fill it to the top. Move the electrode over the
pa:ch to remove air bubbles and flux, anui
smooth the surface.

After eompletini; the weldinr renil)ve Inc
,:xAters and use a inad file to smooth mft
rou;l1 spots in the Sino:41, fin1Iv u ti
.1 Wire hi'ush,

V ;:.1.!',11:: '. '. F F , IA., .! l?cpairs with Ace nc `i'orcn
zviit. In the ;Thi, ,4,1,1. Small sheath defects, which dm not ex;e;)dln ,,H41r,z' r

i,s; . HtroUtr,h ;:zt1('h as rim', cuts and cracks, can lk,t .1 wn uito
11 1. repaired by acetylene torch. Acetylene, h;o.v-c,,,:4.1 ..".,,f- ever, is a hiOhly flammable V,as which is:;r1.,.;A!,, .,:..h.-.,),,. ): ,t'' ' v± , 1..)-14.- phisive in confined spaces. Consequently,never

;ts
k'ill Hi .Cli..It'

1 7, ,,. :,' f)! roil 1!;k ...; se the acetylene torch for making repairs intonc!.- Myer tH- ,e'' t,o,.: !If:0 thi9 will i.,. a manhole or ,other enclosed space. 124.:qore;iepre!wi,..)oz, a cl,;,',..1 Inv cli:uniferenee. r'..1.4i, you use an acetYlene torch ((gyrating instruc-carp, aIso, nA to antly ptosNilro dirert!,: eter tions come with ihe torch, I3e sure you fully

;;:

4,4
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'Understand its operatioh and, particularly, the
afety precautions that go with it.

To make sheath repairs with an acetylent
torch you again use stearine core solder.
Thoroughly clean the area around the defect
with a brushing motion. Apply the torch flame
to the cleaned area, twilit', careful not to cos-
CCntrate long on (nit. sp:t. Apply solder (Ivor
the area of the defect, using sufficient heat to
tin thorouOly. Build up enough solder to fill
the crack or depression. Use a small finishing
e h ,th to pack the Solder into the defect, and to
smooth off the patch so that it is only slightly
more than flush with the surface of the sheath.
A repair should extend frorn 174 to 1/2 inch
bev-nd the defect.

Never keep the torch lighted except when
making repairs. If spots to be repaired are
close tot.,,other, you may Move from one to the
other without extinguishing die torch, if you
don't have to change position radically. How-
ever, if you have to change position oe pass a
pole, turn off the torch, and relight againin the
new position.

SPLICING POLYETHYLENE-
INSULATED CABLE

Polvethy lenv-insulated cable (PIC) (poly-
hylene is cAnn monly called "plastic") is

available as ao2rial or as direct burial cable,
soth types being made in even-number pairs.
The core; of both types are identical, in that
thi,, arc fully codedmeaning that each pair in
the cable is distinguishable by color from every
oth,.sr pair. The is accomplished by the use of
a color scheme which provides different colors
of insulat it in for each pair in a 25-pair group,
top'ther with colored or imprinted bindings to
distinguish 25-pair groups from each other. 13y

referring to tables which give pair color COdes,
1,indur markims and possible layups, you can
mat ch the wi Ft.'s in one of these cables with
little difficulty. See Table 12-3.

PlC has solid copper condurtors, each with
polyethy lene insulation of the required color.
The insulated conductors are twisted into pairs.
The required number of pairs are stranded into
a cable -core and enclosed in a metallic shield
and polyethylene jacket or sheath.

in cables having 25 pairs or less, the twisted
pairs are assembled to form a substantially

..cylindrical core. In cables having inure than
25 pairs, the twisted pairs are arranged in
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c,roups, each group being bo.und by moisture-
Tesistant thzead or tape. Each group contains
nut 'more than 25 pairs. layup purposes,
the basic 25-pair gvups.-Anay be divided into
iwo or more subgroups called units.

Each unit in a particular 25-pair group is
enclosed in bindings of the colqcs indicated for
its particular 25-pair group. Fo's example: sup-
pose;you have a 100-pair cable.and are lookins;
for pair number 88. You look for the group with
binding colorS white and broWn, then look for the
pair in that particular group with black and green
insulation (fig.I2-10B and T1e 12-1).

The aerial-type cable has an aluminum
shield applied longitudinally over the core cover-
ing. The seam. in this shield is joined during
the manufacturipg process by means of a cold
weld, an electric weld,.or soldering with a non-
acid flux. A polyethylene jabket is then placed
, over the shield..

The direct-burial type cable has two poly-
ethylene jackets with a copper shield between
the inner and outer jacket. The inner jacket is
placed over the completed core, and is from
50 to 70 mils thick according to the number of
pairs in the cable. The outer jacket, placed over
the shield, is from 40"to 80 mils thick.

SPLICING AERIAL-TYPE CABLE

The procedure for splicing polyethylene-
sheathed tolephone cable varies according to
whether the cable is aerial or for direct burial.
There is al-so a proredure for splicing poly-
ethylene-sheathed cable to lead-sheathed cable.
In any case, however, a splice in this cable is
enclosed in a butyl-rubber "closure unit" con-
sisting of a base assembly and a rubber cover
which snaps in place over it.

Removing t,te Sheath

The length of the opening in the cable sheath
varies according to the type of closure and the
size of the cable. Manufacturer's instructions
on this point should be followed. Steps in remov-
ing the sheath are as follows:

1. After determining the length of the opening
from the manufacturer's instructioni, place
three wraps of vinyl tape around the sheath at
each end of the proposed opening to mark the
ends, as shown in fignre 12-13.

2. Ring the sheath carefully 3 inches, from
the splice opening marker tapes, as also shown
in figure 12-13.
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Tabie 12 -J.-- Possible Lay-upn of Polyethylene Insulated
Cabli'S with St.uidard Telephone Color Code.

CU:11.1.r

9,, f. t

111 r tit Lay 4' r

hinder
C.'01,C-N

Pair
Count

; -111ue 9-17
1/2:11 Blue 1:t 18-25

Orange 26-33 ItI

! -Orange 34-42
WLi.0 OVallgl` II 43-50

1/41-1:te -Blue 13-25 '1
i;Whtite -0i-ange 2t3-37,

While -Orange 38-50
,-Gruen 51-62 11

-Green 63-75
. .

-Ft

.' 1 'Nt0te-Oc,ulge 26-37 11

White-Orange 38-50I. I

\+,110; -Green 51-62 j
11; WSW Creen 63-75

white- Brown 76-$1 4.

0,..ThIte -Brown 813-1()0

',71:ut, -Orange 26-50. 1;,, !t.yli;t; -tireen 51-'1J
Whit.; Bi own , 76-100 1;

/1-,0,- -State 401-125 1;

;! 1,1;.i 1i1uo ; 126-150
I ,

'.;+.1.):If ii;I:. i 'f ; W1hiti; -Blue i 9-17
.;Vhtte! Blue

1 18-25 "I
WhisoOrangel 26-33

;!
i 9 ''' WhIt.; -Orange i 34-42 ii

!..

til!!!-Orange ! 43-50
II

; .... .: 1';. , ,-; , 1.';?).0,- Brown 76-100
"lute :;;late 101-125 1;

ited Blue 120-150 1;

25 Nt;:i -01 aniu 1151-175,1
i ..-een, 176-200 ci

., kr0 B:-own I 201-225
Firei tilAte ! 226-250 ;
li,l,. L. -P41U1 ,' 251-275

c1: .i!4;, i 276-300 r,
1

1-1

J,`tilit; (1r,eigf 26-50
\ I

i)04 ir 51-75.,:tevn

I

21,

'2'I;;t; 00.11 1 76-10U II
:!! :!! 101-125 1;

itro Nue 126-150

3 1 5

SeCo.ati Laye r

Intier
('olors

5'73

:

; COL It.

45 1 Vlintc -Grecn ! 51-73
25 i White -13rown ; 76-100

White -slate ; 101-125
;

25 ; Reif- Blue 1 126-150
25 Red; Orane ; 151-1771
25 ; Red -t;reen 17C -200

)1-ar,r,c 151 1.17

2'4 ;rron 170 20L)
.jH i:tdi :I';iii:tot:-.1) 22 t2) 2 ,_2,0;;

; 251.-275
25 Black -Oraive 276-300
25 ; Black-Green 1 301-325
`!.) Black-Brown 326-350
25 ; Black-Slate 351-375
25 ! ; 376-400

73.251
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LENGTH OF OPENING SHALL MATCH CABLE CLAMPUIG ASSEMBL Y IN TYPE11 ENCLOSURE USED. FOLLOW
MANUFACTURERS RECOMMENDATIONS.

S. PLACE TAPE TO UAW(
Sf'LICE OPCNINC,

RINt, fACKFT CAREFULLY
KNIFt

DOTTED LINES INDICATE
CABL E OVERLAP WHICH 'IS
PRESENT WHEN SECTIONS

ARE JOINTED .

iigure 12-13.Splicing opening la polyethylene cable.

3. Remove the sheath between the two rings.4. Remove the shield in the same area, asshown in figure 12-14.
5, Cut tabs ie the jacket and shield in the3-inch space betv een opecing and marker tapesas shown in figui0 12-15. Cut tabs for cableup to 0,6 inch in diameter, 4 for cable from0,6 to 1 6 inches in diameter, and 6 for cableirc.en 1 6 inches to 2.2 inches incliameter.
6. Enlarge slots to 1 '8 inch as also Shown inrure 12-15.

Place two turns of vinyl tape, adhesiveside out, then one turn with adhesive side in, asshown in figure 12-16. Push these wraps oftape under tabs as shown, 4.1. form a base forthe clamps of the base assembly to be installedlater.
8. Place two turns of vinyl tape to hold corewrapper in place at ends of tabs, and removecore wrapper.

Identifying Binder Groups
Upon remOving the-core wrapper, have readysoine sAiort pieces of paired conductors with

colors 'Matching the color Code of the bindergroups. P,lace a matching color )3air around
eacii binder group and pigtail the ends of the tie.wires. The binder threads or tape can then be,
removed from the binder g:Toups.

Mount the base assembly for the ready-
access closure, the tape which was placed tumark the splice opening may then be reoved.Place the groups in a -convenient tvsition, soyou can proceed with splicing the c'onductors.

Splicing the Conductors

Fig.ure 12-17 shows one method of splicing
e-- condirctor, a method wilich includes the

SlIZOV.11..8 .1! ft *Ai i it telleil
MINNIIIVIM V

73.204

7.205Figure 12-14)Refinoving the skield.3

use of a plastic-fiClied sleeve. This method re-quires that the wires first be twisted wfth threeloose turns. Strip off the insulation and makefive firm half-turns, cut off the excess Wireleaving about 1 inch of twisted bare wires, andsolder with resin core bolder. Then slip thefilled sleeve over the joint and bend the spliceinto position.
Figure'12-18 shows the use of a.sealing-type

splicing connector. The conductors are twisted
enough to hold the pair of wire's together. and theconnector is slipped uver the tii4ids of the wiresapproximately 3 inches ,rom the beginning ofthe twist. A hand-operated crimping tool isused to crimp the connector. DO NOt removethe insulation frotn the ends of the wires whenusing this method, because the insulation on thewires keeps the conductors centered in the con-nector.

When a pair of conductors dead end in asplice, turn back 3/4 inch of one conductor and41.7ise a filled plastic sleeve over:the end of thegpai of conductors.

316

fAyup of Spliced C nductors

The number of splice bundles required for
a convenient layup will depend on the length ofthe splice 'opening and the size of the cable.
The. splices, must be placed in uniform btmdlesand distributed so as to give a uniform shape

F



ChaptOr 12 TELEPHONE CABLE SPLICING

co r TABS IN JACK E. AND ELD. THREE FOR CABLES UP TO .6" DIAMETER,r OUR FOR CA13LES UP TO i.,5" DIAMETER AND SIX FOR CABLES FROM 1,6" THRU2.2" IN DIAMETER.

E,NLARCE UOT TO 1.111" TO ACCOMMODATE ItiNER Ci,AMP#

..- . . `I r -;. ',..,,O.,:re-tt-7 /,` /., ...
e._4... ..-4.1-'::::::.../1,..L., `,--1.-----,:`,,, .: ..-. __.:`, . _........

---....1.4.,

`L...

,

A

AmAAGi,._ TO SHILL° AND CONE WRAPPER.

7:L206
tab:-; in acii. ;uid shield.

t ttt Atttl. 11). T9E:N ONE TURN WITH
NOTE) vitiEN CABLE IS LESS THAN

:;'

L. 1

70 LO...Itt 0 Ur FOR PROPER CLAMPING.

PO)titbIN't:r..' LAW' ": 0 FIT INNER BRACK OF

At A , tt' , 111? A t

:st !

bundles ;tre tapt..O,
t I

,

kCE AT ENLI 0E-

;.- 71;Imp,; under tabs,.

.1.iU t "
.

,Wt-It'-.

c,1: tt and t,',F
closin.c t:pread Ltfl

.- 1st ftLic

73.201

over the entire as9embly. 'flits closure is n:acie
of butyl rubber, and when it is placed ovt.'7 the

assembly in the proper miiva
fastened with the clips which conw with the kiZ,
t he splice will be eompleteo weatherproof, but
still easily accessible should the need arise to
reopen the closure.

Fit.,,tire 12-20 shows two splice closures in
Place, The cables leaving the lower nipples runto terminal closures on other poles. 'Ftire

I.

, -
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8.THAIGNT J-04.1T

INSULATED
cONOUCTORS
3 LOOSE NALF TURNS

BARE
CONDUCTORS
S FIRM HALF
TURNS

CUT OFF EXCESS
WIRE. SOLDER --
WITH ROSIN CORE
SOLDER

TIP
RING

C - A
T I P

RING

APPX
II*

APPX
1"

BUTT JOINT DETAIL

'AO

COMPLETED
STRAIGHT JOINT.
SLIP PILLED
SLEEVE OvER
JOINT AND
BEND INTO
POSITION

RING

COMPLETED JOINTS,

TWIST ENOUGH TO
HOLD PAIR TOGETHER

PAIR OF CONDUCTORS ENDING IN A SPLICE

HLLECI PL4STIC SLEEVES (LENGTH 2-1:2")
- _-

GAUGf T YPE OF
ORCONDUCTORS JOINTS DIAMETER

COL

---t
24%24 STRAIGE
24X:2
:AX19

22X 2.7
22X14
;4)(19

74 )1.24X21

71x 24x 22

24 X24X 19

22X1/X24
22X22 X22
22 y.2;x19

IS1X111X24

19X19X22
19X19X19

BRIDGE

.085 YELI.DIN

.085
105 GREEN

.105
.105
.125 CLEAR

.385 YELLOW

.105 GREEN
.105 .

I05
.105
.125 CLEAR

.125 ot

.128 f

1415 RED

TIP

TuRN BACK ONE CONDUCTOR OF
PAIR AND CAP WITH FILLED PLASTIC
SLEEVE POSITION SLEEVE FOR
POSSIBL E FUTURE-SPLICING.

PRECAUTIONS TO AVOID CRACKING
AND LOSS DI' PILLER, TNE PROPER
SIZE SLEEVES SHOULD BE USED AND
NOT r ORCEO OVER JOINTS.

Figure 12-17.Sp1icing details for various types of joints-.

3,18

}
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3 CHANNELS
k AC CHANNEL.
WILL ACCOMAKADA I-

0.04 CONDU.ZION
EtTlieili ;A, U. 27

`,9 CAULL

)IW ?-1.)t t' I ; 2

AiGh-1 _JOINT DI;DC,ED

r-

DO NOT REMOVE
INSUL AT4tZti

Set.iCER NOtU /
ALWAYS INSERT CONDUCTOR
10 ENO of. CHANB,S,

; tri -11 )14...1
; iG CiN4. !OS

5717
SIDE VIEW

AitTAL.
CONNEI:TIND

Et. fin NY

END VIEW

TWIST TO HOLD TOGETHER

-----T I P

BUTT JOINT

F:gw i St.:Ai:14r,- type splicing convectoF.,

3 1

A

PAIR ENGIN:. IN A SPLiC -
usE A HI LED I'LA5TIC SLEEVE
AS SHOWN'

73_209
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UNIFORM A4 UP' of st r lvi LT JOINTS.
ANO SPLeICE BUNDL E ARRANGEMENT

1 APE OR SLCURF.By UsE
OF Pa CONDUE Tot/

HIND DOWN

SHORT RASE ENE I 05tif41
WI( I. *CCOMMA T I Atl
Sri It t HUHU( f

SPLICING SHALL PRocE ELT IN ACCONDANLI WITH THE DETAIL Pt AN THE SI/El/EV
sHALL BE POSITIONED IN BUNDI ES WHICH mAY RE ST Ac.C.EREFt A5 MOST

CONYENIENT FOR AN EVEN L AvUP AND ARRANGEMENT I ACH Set ICE BUNDLE
SHALL BE 5,LEURED WITH TWO TURN', OF VINyl TAPE GENE RAE If AltiR15 01
t, AIM' AND ANNANGf PAINT ARt Itt LVORA I f fr

1 A DR SE CuR E By USE
DI Pit t I OF cONDLK TOR

BEND Doviim

Figure 12-19.Layup pattern for splice.

12-21 shows the parts of a closure. When fewer
than four cables are brought out the openings
in the nipples not being-used are plugged with
plugs made. for the purpose.

Figure 12-22 shows a closure made for
terminal blocks. When only one cable enters,
the vacant nipple iskplugged.

SPLICING DIRECT-BURIAL CABLE

Direct-burial cable is buried in a trench.
usually at least 30 inches below the surface.
When a splice must remain external to i,he
ground, splice housings or terminal housings are
used. When no external housings are permitted.
a casting compound and spec ial splicing technique
is used to allow the splice to remain underground.

When the cable changes from direct-burial
cable to aerial cable, the housing is usually
pole motinted. However, when a terminal block
to connect lines to a telephone is needed, or
when a splice is to be inade in the cable, a

':*Pedesinountecthousing is used.

320
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Figure 12,-23 shows a pedestal-mounted
open-terminal housing with three pairs of con-
ductors connected to the terminal block. In
'this type .of housing the conducturs passing
through the housing (not connected to the ter-
minal block) are not cut, but are continuous
through the housing. Figure 12-24 shows the
houstng with cover in place.

'An example of a "splice housing" is shown
in figure 12-25. Figure 12-26 shows the splice
housing with cover in place. Continuity of the
shield.in direct-burial cable is accomplished by
means of a "bonding harness" as shown in
figure 12-27.

When no external housings are permitted,
the technique shown in figure 12-28 indicates
the use of casting compound to minimize the
problem of moisture.

SPLICING PLASTIC-SHEATHED CABLE
TO LEAD-SHEATHED CABLE

The method described here for Joining.
plastic -sheathed, plastic-insulated cable to lead
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13.211
- (1tIrc:4

4( 61

thcd, c;tZ)14.,, ;.,eu:-.;,0 on

The, Inclh 1!,Inqi (Lcmces
12-30, 11' : I I L1it tA yable

tno h,13rwn 41 tht: and place addl.-
ni:trks rcandard JisLance on either side

i4 inches on le.1d7 7 inches on plastic), With
aertal-type cable, the c4ble on either side of
the splice should lie iong the suspetYsion t;trantii
without bowing ano without tension when the

321

strand is at normal tension. The length of the
splice opening and the -size of the lead sleeve
required are shown in fig. 12-29.

On the lead sheath end, carefully remove
the .deSire4 4ntot4t, of sheath so that the core
wrapper or the insulation aiound the conduc-
tors will not be damaged. Scrape the surface
uf the lead 4 inches from the point .where the
sheath was cut, making sure to remove all dull
spots and 'streaks to present 'a clean surface
tor wiping the lead joint. Coat this cleaned
space with stearine. Then remove the core
wrapper from the exposed cable.

On the plastic cable end, remove the shetith
carefully for the desired distnnce. IFO that the
metal shivrld, the core wrapper, and the insola-
tion around the conductors will not be damaged.
Scuff the sheath-of the cable for a distance of 7
inches from the opening, using No. 2 1/2 grade
sandpaper. Do not use emery paper or cloth.
This scuffing will ensure a satisfactory surface
for the proper adhesion of the end seal casting
and for tike subsequent taping operations. Turn
Luck the,shield and remove the core v.rapper
to the end of the sheath opening.

Select a lead sleeve of proper size. Clean
the outside of the sleeve for a distance of 7
inches from the end toward the plastic-sheathed
cable, and for a distance of 2 inches from the
end toward the lead-sheathed cable. Place the
sleeve over the lead-sheathed cable and push it
back Out of tile way until needed, as shown in
figure 12-29.-

CASTING TliE PI ASTIC FN-D SFA:

Prepare a cone-shaped casting torrn unc
may be made from a cone-shaped paper cup
or something similar). Be sure tvhat the lari:est
diameter of thti form is not larger than Inc in-
side diameter of the lead sleeve being used.
Fashion a hole in the bottom 01 the form to-make
a snug fit over the plastic-cable sheath. Slide
the form over the sheath to ..i!temporary posi-
tion about 4 Anches back fTem,the end of ale

.3heath, Tttra up the end of the cable and secure
'it in a vertical position for, the casting oper-
ation. Spread the conductorth to allow space for
the. casting liquid to- completely seal all voids,

.111bye the castaig form up until if extends
aboqt 1/2 inch ahove the end of the plaMic
sheath. If the Atefl'ind of the form 'is not tight
around the sheath, ft.anay be necessary.to'use a
few wraps of tape to hold it in position and seal

-
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580

2' tri

Figure 12-22. Terminal-block closure.

any openings. Figure 12-29 shows the form in
place ready to pour the casting mixture.

Prepare the casting mixture according to
the Instructions included with the container.
You will notice that the casting -resin will de -
v elop heat immediately after being mixed, but

-this- heat- wilt not cause nny harm. When the

-4, 322
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mixture is ready to pour, pour it into the form
until it reaches a point very cknite to the top.
During, the 'pouring process, move the wires
arid ithield slightly to aid penetration and to
bring the shield and wires into alignmesitt.for the
splicing operation. After the form is WOO,
anew the mixture to harden for approximate)),
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FiguA e 12-24.Terminal housing

with cover in place.

SPLICING AND SOLDERING CONDUCTOR.S

Separate, conductors into bunches by color
roups or complements, and secure them in a
,:onvcnient position tor splicing, leaving a
suitable length for staggered spacing of splices
to attain a uniform layup, Excegs wire should

73.214 then be cut off. As conductors are selected for
Figure 12-23, --Open-termin;c1 imusinr splicing, plastic sleeves of proper diameter

should be placed over one of the conductors
minutps, or intU it is tirm and cool to the and pushed back. Wh...:e conductors end in a

uch. Then peel off the form and clean off any splice, cut thexn off and place a sleeve (selected
particles that may have adhervd to the casting. according to Fig. 12-30 specifications) over
The cable then may :)e bent back into position the ends and position it for subsequent use. All
for the tiplicing operation- sleeves are 3 inches long.

323
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'13.216
Figure l2-25.Splice housing.

He 111)%re the required length of insulation
the conductors as they are selected for

splicing. Twist the individual, skinned con-
ductors together. Make a Joint 1 3/8 inches to

3 4 inches in length, starting with three
.)ose half-turns (about 1 loch), tb-en finishing

with live tight halfturns (about 3/8 to 1/2
inch.

After the excess wire has been cut off,
solder the joint using resin core solder. Bend
the soldered pigtail into place, and slide the
previously placed sleeve over the joint, as
shown in figure 12-30.

After all co9ductors have been spliced and
placed in the groper layup, wrap the body of
the splice with a plastic envelope cut from a
sheet of polyethylene or the eouivalent. Fill the
envel_ope with desiccant in amounts for various
sizes cable as shown in rig. 12-30. 8,E
SURE NOT TO EXCEED THE RECOMMENDED-AMOUNTS.

324
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Figure 12-26.Splice housing with

cover in place.

Cover the whole splice with a single layer
of half-lapped-vinyl tape, but do not overlap the
cable sheath or metallic shield. To ensure con-
tinuity of the shield, rewrap the shielding mate-
rial around the splice, extending in onto the lead
sheath. U the shield material is not long enough
to make a full wrap around the lead sheath,
add an extra piece of shielding and.solder it
to the existing strip. This soldering operation
should be performed away from the cable core
to4protect the tape from the heat of the solder-
ing iron. Solder .the end of the shield to the
lead sheath at the point ol overlap, On aerial-
type plastic cable, tin the aluminum shield with
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rIOTAILKDi CCIMEOUO TON i fop,
WtAierAiNiiNa OLJOit,LOilt _OPcAU. cusi

CUT SHIELD AS SHOWN TO
--- FACILITATE INSTALLATION

OF COMPRESSION CLIP

sHI PoNDING HARNESS -

TAPE INTO
POSITION AS
SHOWN

DiHECTior:AL COLOR MARKERS -

STEPS

RENOVZ OUTER JACKET, TRIM CABL E SHIELD AND INNER JACKET AS ILLUSTRATE.P

FOLD BACK OVERLAPPED EDGE 017 SHIELD AND COMPRESS CLIP OF SHiECD BONDING
HARNESS TO SHIELD AS SHOWN USING SPECIAL COmPRESSING TOOL.

Apri.), VINYL TAPE OVER SHIELD AND E.ONDING HARNESS AS ILLUSTRATErl. T APE
SHOULD BE APPLIED M NIENTO TO PREVUNT CONTACT BETWEEN SHIELD AND
mETAL OF TERMINAL HOUSING.

4. SECURF ND OF SHIELD BONDING HARNI- Ss IN SPLIT%BOLT GROUNDING CONNECTOF:.

12-27. Installation of ben'

alnuralliix and (.)1(ter I w
resin f'ore solder.

THE 1,EAD SLEEVE

I)! tape ,)n Ole 01,,, eat
"\' c ng 2 1 '2 'miles from.

Oase C the , : end 14ea, Lv; !-;fi.lwil fikar..'
12 -3 1 . Secure a strip of wire cloth 2 inches
wide, starting the edge of the wire cloth on the
strip of tape and wrapping tightly around the
cable, overlapping the starting point aLbut I
inch,

33 3
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Secure the edges of the wire cloth in piace
with tdpe. Hold.. a hot soldering iron firmly
against the yire cloth at numerous points
around the sheath until dark patches appear
through the wire mesh: This operation will,
)iy softening the plastic, anchor the wire cloth

the plastic sheath. Lie careful not to hold the
iron too long in one place, or the insulation
may be burned.

Place the 'lead sleeve in position over the
splice, wierlapping the lead-cable sheath about
1 1/2 inches, and overlgpping the wire cloth on
the plastic sheath about I inch. Beat in the end
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584-

NOTE:

EXCAVATE A TRENCH AS SHOWN, PROVIDE A MINIMUM OF THREE FEET OVERLAP IN THE
BURIED WIRE AND PROCEED TO MAKE THE DIRECT BURIAL WIRE SPLICE AS SHOWN IN
THE FOLLOWING STEPS!

I REMOVE APPROXIMATELY 4" OF JACKET FROM ENDS AS SHOWN, CLEAN FLOODING COMPOUND
FROm SHIELD WIRES AND CONDUCTOR INSULATION.

2. SLIT INSULATION APPROXIMATELY 3" AND SEPARATE CONDUCTORS.
1. REmovE APPROXIMATELY 1 4" OF INSULATION PROM CONDUCTORS, INSERT INTO INSULATED

WIRE CONNECTORS, CRIMP AND BEND INTO PoSITION AS SHOWN.

Two PLAIN COPPLR CONi3UCTORS Two TINNED COPPER CONDUCTORS

4. Tw1ST LOOSE ENDS Ot- SHIELD CRES TOGETHER.

S. BRING SHIELD WIRES TOGETHER, MAXE PIGTAIL, INSERT ENDS INTO SOLDERLESS WIRE
CONNECTOR AND TWIST INTO POSITION.

_-SOLDERLESS WIRE CONNECroR

BRING SHIELDS AND CONDUCTOR SPLICES INTO ALIGNMENT AND APPLY TAPE AS REQUIRED
TO OBTAIN COMPACT RUNDLE FOR POSITIONING IN MOLD.

ktoiumek. or/
1*410 /1C,I/s/Z1.tilimIte/hlizti Jiff .111440 filef,//7 Mel;

7. 00511-ION MOLD AROUND SPLICE BUNDLE AND APPL Y TAPE AT EACH ENO TO PREVENT
COMPOUND MIXTURE PROM LEAKING.

SET MOLD IN LEVEL POSITION, PREPARE CASTING COMPOUND AS RECOMMENDED BY
mANUFAtTURER AND POUR.

g. DO NOT DISTURB SPLICE OR REFILL TRENCH UNTIL CASTING COMPOUND HAS COMPLETELY
CURED.

Hgurp direct-burjai vitro.

328
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mARK LOCATION Of
SPLICE OPENING AND
DISTANCE OFI EACH SIDE

SIRAIGHT SPLACE
SPLICING PLASTIC INSULATED-PLASTIC SHEATHED CABLES

TO PAPER INSULATED-LEAD SHEATHED CABLES
41, SHEATH OPENING

585

RENOVE LEAD SHEATH CAREFULLY
SO THAT CORE wRAPPER OR
INSULATION AROUND CONDUCTORS
WILL NOT BE DAMAGED. SCRAPE
SHEATH TO PRESENT A CLEAN SURFACE
FoR JOINING. SECURE CORE WRAPPER
WITH TAPE AT END of LEAD SHEATH
AND REmOvE EXCESS WRAPPER.

REMOVE SHEATH CAREFULLY SO THAT METAL SHIELD
CORE WRAPPER OR INSULATION AROUND CONDUCTORS
WILL NOT IS E DAmAGED. TURN RACK SHIELD AND
REMOVE CORE WRAPPER.

SCUFF SHEATH WITH
NO 2 %GRADE SAND
PAPER. DO NOT USE
EMERY PAPER OR
CLOTH.

SELECT SLEEVE OF PROPER SIZE. REMOVE
IDENTIFICATION RIDGES. CLEAN ENOS AND
SLInE OVER CABLE TO CONVENIENT POSITON

MIXTURE
CASTING

PLASTIC
INSULATED

CONDUCTORS

SELECTION OF LEAD SLEEVE

SIZE OF CABLE
lv 22 GAUGE

11 TO SI PR
76 TO 101 PR

152 PR

SHEATH
OPENING

11 A"
13 S"
13 h"

SIZE OF
SLEEVE

1 Ye. X 15^
I V X 17"
2" x 17"

CASTING END SEAL
CONE SHAPED CASTING FORM NAY BE A RUBBER OR PLASTIC
NURSING BOTTLE CAP, OR IT MAY BE IMPROVISED BY UsING
TAPE OR OTHER SUITABLE MATERIAL.

A FASHION HOLE IN CONE SHAPED FORM AND SLIDE IT
OVER CABLE TO TEMPORARY POSITION.

B TuRN UP END Of CABLE AND SECURE IN VERTIC,,,L
POSITION FOR CASTING OPERATION.

C MOVE FORM UP TO CASTING POSITION. PLACE TAPE
IF NECESSARY TO HOLD IT IN POSITION oR CLOSE
ANY OPENINGS.

PREPARE CASTIt4G MIXTURE AS PER INSTRUCTIONS
ASSOCIATED WITH CONTAINER. WHEN MIXTURE IS READY
TO BE POURED ACCORDING TO THOSE INSTRUCTIONS,
POUR IT INTO THE FORM UNTIL IT REACHES A LEVEL
VERY CLOSE TO TOP. (THE WORKMEN WILL MOTE THAT
CASTING RESINS DEVELOP HEAT IMMEDIATELY AFTER
BEING MIXED) DURING THE POURING PROCESS THE
SHIELD AND CONDUCTORS SHOULD BE MOVED BACK AND
FORTH SLIGHTLY TO AID PENETRATION OP
WHEN FORM IS PULL ALLOW THE MIXTURE TO HARDEN
ABOUT 10 MINUTES OR UNTIL IT IS FIRM AND COOL TO
THE TOUCH. THEN PEEL OFF THE FORK AND CLEAN
CASTING.

E BEND CASTING BACK INTO POSITION FOR SPLICING,

DETAIL
SHOWING PENETRATION

OF CASTING MIXTURE

Figure 12-29.--Joining plastic-sheathed cable to lead-sheathed cable.
(1) Preparing for the splice.
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PAPER INSULATED
CONDUCTORS

LEAD SLEEVE

STRAIGHT SPLICE
SPLICING PLASTIC INSULATED -PLASTIC SHEATHED CABLES

TO PAPER INSU-ATED- LEAD SHEATHED CABLES
SEPARATE CONDUCTORS
INTO BUNCHES BY COLOR
GROUPSOR COMPLEMENTS
AND SECURE IN A CONVEN-
IENT POSITION FOR
SPLICING.

PLASTIC INSULATED
CONDUCTORS

PLASTIC

SEE DETAIL
FOR JOINT

END SEAL SCUrrED SURFACED

CLEANED
SURFACE

BRING PAIRS TOGETHER AS NEEDED,
LEAVING SUITABLE LENGTH OF
SLACK FOR STAGGERED SPACING OF
JOiNTS THEN CUT OFF EXCESS WIRE

STA'GER JOINTS FOR UNIFORM:LAY

AS CONDUCTORS
ARE SELECTED
FOR SPLICING, GAUGE OF
PLASTIC SL EEVES CONDUCTOR
CHALL BE PLACED.

1

Ui --SLEEVE
SHIELD

WRAP S LICED CONDUCTORS WITH AN ENVELOPE
MADEjt POLYETHYLENE. DESICCANT SHALL BE
PLA' D IN ENV ELOP E AS FOLLOWS:

SIZES OF CABLES
PAIR AND SMALLER

76 AND 101 PAIRS
152 AND 20 2 PAIRS

1LARGER THAN 202 PAIRS

WEIGHT IN GRAMS

20
40

10

30 PER 100 PAIRS

24

27

19

SELECTION

COLOR INSIDE
DIA.
.106"
.1Z5"
.141

GREEN
BLACK
RED

1

OUTSIDE
DIA.
.131"
.165"

REMOVE REQUIRED LENGTH OF INSULATION AS
CONDUCTORS ARE SELECTED FOR SPLICING

-4
PLASTIC SLEEVE

APER INSULATED
CONDUCTOR

DETAIL\ FOR MAKING
JOINT

PLASTIC INSULATED
CONDUCTOR

3 LOOSE HALF
TURNS
5 TIGHT HALF
TURNS
CUT OFF EXCESS

WIRE AND SOLDER BEND PIG-
TAIL INTO POSITION AND
SLIDE SL.c-,EVE OVER JOINT.
USE ROSIN CORE SOLDER

SLEEVE

PLACE DESICCANT.

SECURE ENVELOPE IN
PLACE WITH TAPE."

COVER ENTIRE SPLICE WITH A SINGLE LAYER
OF TAPE HALF LAPPED. DO MOT OVER LAP
THE CABLE SHEATH OR METALIC SHIELD.

To INSURE CONTINUITY OF SHIELD, REWRAP METAL SHIELD TAPE AND SOLDER IT TO THE
LEAD SHEATH. IF SHIELD IS NOT LONG ENOUGH SOLDER ON AN ADDITIONAL PIECE Of SHIELD.

SOLDERING OPERATIONS SHALL BE PERFORMED AWAY FROM THE CABLE CORE TO
PROTECT THE TAPES FROM THE MEAT 0E-114E SOLDERING IRON_ ALLUMINUM SHIELD
SHALL RE TINNED, USING ALCOA im ALUMINUM FLUX, 5D-SO OR, ROSIN CORE SOLDER
SHALL BE USED IN THE SOLDERING OPERATION.

Figure 12-30. Joining plagtic- sheathed cable to toad- sheathed cable.
(2) Making the splice.
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PLACE TAPE AS STARTING *ASS
tom wit cLOTH

STIAIGHT WU CI
SPLICING PLASTIC AIM StIlATNID CARLE S

TO PARRA INSULATED-LEAD SHEATHED CAELES

WRAP MU CLOTH
TIGHTLY AROUND
CARLE. OWIIIMAPPING
ST ART IIMG POINT
ASOUT 1 INCH

3 sLtOt LEAD SLEE VE
INTO POSITION

COPPEE INISL
CLOTH r HOLD HOT SOLOIMING MON OM
WW1 WIRE CLOTH AT INTERVALS

58 7

SECURE loots or wIRE CLOTH TIGHTLY2 POUTb064 WITH TAPE

UNTIL. PATCHES APPEAR THEU
MEEK THIS OPARAT IDE WILL
ANCHOR MEIN INTO PLASTIC
SHEATH.

SEAT IN IND OP SLEEVE AND WIPE JOINT. AS AN
ALTERNATE TO WIPING JOINT A SLOW TOPICV mAY
II MD pail THIS PUEPOSE. CARE MUST if USED
TO AVOID DAMAGE TO SHEATH AND INSULATION.

SEAT IN ENO OP
SLEEVE IN LONG
SLOPE TO FAVOR
TAPING Oe ElATION

PILL IN VOID WITH TAPE To PllovIDE
A SNOOTH SURFACE POE FURTHER TAPING 4

FPLT COLLAA OP THERE TWINS OP
ADHESIVE BACHE!) ALUNINUM TAPE.
IRON SMOOTHL Y INTO PLACE

FIRST LAYERI START OM LEAD SLEEVE
*MD EXTEND OM TO PLASTIC SHEATH

-

6

5 2 ;r 2I2

SOLVER SLEEVE
TO WIRE CLOttl
USING ROSIN CORE
SOLDER

APPLY 2 HALF LAPPED LAYERS OP
T APE TO COVER S INCH ARIA

7

APPLY 1 1/2 TURNS OP 2 INCH ADHESIVE
SACRED ALUINNUM TAPE OVER LAPPED.
IRON SMOOTHLY IN PLACE

APPLY 2 HALF LAPPED LAYERS OP PI AsTIC TAPE

9

SECOND LATER, START ON LEAD SLEEVE
AND EXTEND ON TO PLASTIC SHEATH.
THIS CONK. ETES THE SPLICE.

Figure 12-31.Joining plastic-sheathed cable to lead-sheathed cable.
(3) Completing the splice.
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of the sleeve on the lead-sheath side and wipe
in the usual manlier.

On the Mastic-sheath side, shape the end of
the lead sleeve t(Athe copper-wire clotl)_ in a
gradually tapering slope. ThiS will tend to make
the taping operation easier. Solder the lead
sleeve to the wire cloth, using resin-core solder
and aoioldering copper.

Fin in the void-between the plastic sheath
and the lead sleeve with tape, to provide a smooth
surface for .further taping. Figure 1241 shows
the taping., procedure. Apply two half-lapped
layers o tape, extending 2 1/2 inches on each
side of the point where the lead sleeve-is joined
to the wire cloth (meaning: a total extent of 5
inches). Apply a collar of three turns of 3-inch
adhe s iv e -backed aluminum tape and iron
sith)othly fl place with a cable dresser'. This

7

operation will allow 1/2 inch of previously placed
vinyl tape to show at each 'end of the collar.

Apply one and a half turns of 2-inch adhesive-
backed aluminum tape at each end of the collar,
overlapping the previously placed aluminum
tape about 1/2 inch. Iron smoothly with.a cable
dresser. Two-inch tape may be cut from'a roll
of 4-inch tape.

Apply two half.-lapped layers of vinyl tape
over the aluminum tape. Start the first layer
on the lead sleeve 1 inch from the aluminum
tape, and continue to a point on the plastic
sheath 1 inch beyond the aluminum tape. Start
the second layer of tape on the lead sleeve I
inch from the end of the previous layer, and
wrap to a point 1 inch Oeyond the end of the
first layer.

This completes the splicing operation.
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