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This military technical training course has been sele ted and adapted by, | . .
The “Center for Vocational Education for "Trial Implementatjon of & Model System °
to Provide Military Curriculum Materials fot Pse in Vocational and Technica&
Education. " a project sponsored by the Buresu of Oe‘cupatitmal and Adult Education, R
U.S. Department of Health, Education, afid Welfare.
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MILITARY CURRICULIM MATERIALS -~ -
»

The mhtary—developed cumculun materials in this course
package were selected by the National {Center for Research in
Vocational Education Military Curriculum Project for .dissem-
ination to the six regional Curriculum Coordination Centers and
other instructional materials agencies. The purpcse of
disseminating these ocourses was to make curriculum materials
developed by the military more accessible to vccatmnal

educato@ in the civilian setting. , | \_‘;

The course materials were acjuired, evaluated by pmject
staff and praqntmners in the field, apd prepared for -
dissemination. Materials which were specific tO the military
were deleted, copyrighted matefials were either amitted or appro-
val for their use was obtained. These course packages contain
curriculum resource materials which can be adapted to support
vocatmnal J.nstructlon and curriculum development.
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Courss Descption: . - v ) A (O

The course is designed to provide knéwledge of the techniques and p:ocgﬂuréi for joinif§
power cable employing straight _m‘ branched joints, termjnations, and live eand caps for

acrial and undergroynd cabl stems. Construct. séraight budge, and butt splices in

lead and plastic sheathed communication cable. The. four topit areas cover 341 hours of
instruction, ® . : . .

' 4 < : -
A . . ~
Unics 1.1 - Introduction cosists of one lesson .'n safety policies requiring 5 hours .
~ ’ of {nstruction. ' T - v
. » - N a
V] . - . i . s
_ tnit 1.2 ¢ Telephone Cablg Splicifig céntains 3 lessons covering 91 hours of instructiom.
) Lead Sheathed Cable Joints (41 hours) | ' ’
' Plastic Sheathed Cable Jolnts (36.hours) L e "
_ Join Plastic and Lead Sheathed Cable (14 hours) ‘ _
. . - \
[ . ‘ N . . = . .
Unft 1.3 - Power Cable Splicing consists of "12 lessons requiring 238 hours of instruction.
; ‘ Straight Splice, 5ard 15 kv (3 lessons, §2\hours) o
i - Termination Splice, 5 and 15 kv (3 lessons, 29 hours) -
. ‘ Croes-linkeéd Polyethylene Insulated Cable Splicing (1 lesson, 43 hours)
. Straight Transition Splice (1 lesson, 25 hours) .
. , Branch Splice (1 lesson, 235 hout e} )
Trifurcation/Transition (1 lesson, 37 hours)
Pulling Eye Attachment (i\ lesson, 5 hours) . .
i.ive End Cap (1 lesson, 11 hours)
Univ '.4 - Planmning and Estimatfhg has two lessons covering 7 hours of instruction
‘ in telephone and power cable applicationms.
The course contains both teacher and student materials. Printed instructor materials.
fuc lude a curriculum outline listing objectives, hodrs of instruction and references$
and an insttuctor's guide further outlining instruction and instructor activities. The
sgudunc's pulde v%ﬁt&ins objectives, information sheets, job sheets, and review exercises.
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‘. COURSE MISSION:. To train selected enlisted Constructipn E{ectricians in B
. Advanced instructions an the techniques and procedures for joinipg power
, . cable employing straight -and branched joints; termifiations, and 1ive end

caps for aerial and underground cable systems. Construct straight, % -
bridge, and butt splices in lead and plastic sheathed communfcation cable.
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OUTEINE OF INSTRUCTION '
; UNIT 1.1 INTRODUCTION & = I
. s . ‘ * . ‘ = - 3
Estimated Coritact Hours allotted this Unit: ' : '
" Classroom ' L Practical | T
E r "5 Hours 0 Hours .
TERMINAL OBJECTIVE: : | g

Supported Entirely by this Unit ]
. L

. #1.1 'Upon completion of this unit of instruction, the student will have
registered for the course, received course books, answered questions
pertaining to kéy points on the organization, mission, and. regula-

| tions of NAVCONSTRACEN and CBC, reviewed class schedule, been

. . introduced to(class counselor, stated the standafds of the school,

. “ - described the Panefits that can be derived from $bp&*study tech-
niques, stated how- to. report accidents or fire, Tisted the safety
practices -that are enforced in the school, answered orally specific
questions relating to the duties amd responsibilities of a super- ) o
visor and completed a pre-test to establish his level of previous *
training and experience. T P ' . ’
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) UN!T 1. 2 TELEPHDNE CABLE . SPL!CING
& {stimated Centact Bours e11etted this unit

.. Ctassreom L e  Practical
3 11 Hours g0 ,Hours o )
TERN!NAL osdtcwtvs T

Suppurted entire?y by this unit

.2

L Lead sheathed te]ephone cab1e

as- indicated by each cable.

.&'

ﬁpon completion of this uni the student will be ab1e to splice

_ telephone {etﬂe in the‘belon listed types bf cable.  The type of

splice to" be made in.each cable and the $ime !1m1t prescribedwrre

) - . A e ' ‘ : .

a. Straight splice - 7.0 heurs A .
b. Butt splice ~ 7.0 hodrs .. : Co
Co Bridge splice - 7.0 hours

Plastic sheathed telephane cabie

ra

‘a.. Straight splice - 4,0 hoursR g S

b, Butt splice - 4.0 hours ° T
c. Bridge sp]ice - 4. O hours | T
~ 3, pastic sheathed te1ephone cﬂb}e to lead sheathed telephone
cable. - 1_ L. '
o Straigh; sp1ice _ 7.0 hours 7 L

N P
\ ﬁ

ATl splices will be constructed in a;cordance with ™ 11-372-1

through 8 and Job Sheet TE *Cc* 1.2 series and will be required
to pass an audible test.signal whem tested with a telephone test
set T75-420(B}/U or equiva?ent test sct to satisfacteriiy complete

this ebjectiVe v ¢
. . ’ ; ‘ o / s,
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LESSON TOPIC 1.2.1 "LEAD SHEATHED CABLE JOINTS |

Estimated Contact Fours AMlottéd .This Lesson Topic:

%

Classroom  Practical

__2_ Hours 39 Hours

TERMINAL OBJECTIVE

-

»Supﬁorted entirely by this lesson topic:

#1.2 Upon completion of‘thisuunif the student will be‘able to splice tele-

s

a\r%;phone cable in the below listed types of cable. The type of splice
"‘to be made in each cable afid the time 1imit prescribed are as indicated
by each cable.

1. Lead sheathed telephone cable

a. Straight splice - 7.0 hours
b. . Butt splice - 7.0 hours
c. Bridge-splice -"7.0 hours

A1l splices will be constructed in accordance with TM 11-372-1 through
8 and Job Sheet CE "C" 1.2J serfes and - will be required to pass an
audible test signal when tested with a telephone test set 1S-420(B)/U
or equivalent test set to satisfactorily complete this objective.

ENABLING OBJECTIVE
Supported entfre?y 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
" telephone cable utilizing the appropriate tnols and materials in
accordance with T 11-372.1, 2, 5, 6, and 7; and Construction _
Electrician 3 & 2, -NAVPERS 10636-G; and Job Sheets CE<"C* 1.2.1J,
1.2.1.2J, and 1.2.1.3J without deviation. A1l splices will te
“cjuired to pass” an audible test signal when tested with a tele-
pnune test set TS-420(B)/U or equivalent test set to satisfactorily -
corplete this objective. L ! ‘

1



LESSON TOPIC 1.2.2 PLASTIC SHEATHET (ABLE JOINTS
Estimated Contact Hours Allctted This Lesson Topic:
Classroom : + Practical
7 Hotrs 29 Hours
TERMINAL OBJECTIVE
Supported entirely 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 1imit prescribed are
as indicated by each cable. .

1. Plastic sheathed télephone cable

a. Straight splice - 4.0'hnursﬂ
b. Butt splice - 4.0 hours
¢. Bridge splice - 4.0 hours

A1l 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 telephone test set
15-420(B)/U or equivalent test set to satisfactorily complete this

objective. :
ENABLING OBJECTIVE |
Supported entirely by this lesson topic:
vhen the student completes this lesson topic, he will gé 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-
_“  * apce 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 without deviation. A1l splices will be
fequired to pass an audible test signal when tested with 2 telephone
test set 7S-420(B)/U c~ equivalent test set to satisfactorily com-
_plete this objective. ' .

i
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'LESSQN TOPIC 1.2.3 JOIN PLASTIC AND LEAD SHEATHED CABLE
- )
. Estimated-Contact Hours Allotted this Lesson Topic:

(lassroom : , Practical
. < »

_Z_ Hours o 12 Hours

~ .

~

TEPMII\E?\L OBJECTIVE ,

Suppd@ted ent?reiy 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 are
as indicated by each cable. | .

1. -Plastic sheathed telephone cable to 1ead sheathed telebhone
cable. ’

2. Straight splice - 7.0 hours

A1l 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 telephone te:;t
set IS-420(B)/U or equivalent test set to satisfactorily complete.
this objective.

ENABLING OBJECTIVE

4&) '§upported entirely by this lesson topic: |

When  the stadént completes this lesson topic, he wi11‘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 ™ 11-372-1, Cdnstruction Electrician 3 & 2,
NAVPERS 10636-G, and Job Sheet CE "C" 1,2.3.1J without deviation.
The splice will be rquﬂred to pass an au?ib?e test signal when

e

tested with a telephone“test set TS-420(B)/U or equivalent test
set to satisfactorily complete this objectivel.
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: “[/ UNIT 1.3 'POWER CABLE sLcii . - : i
& o ' .
} g " Estlnmtgd Contact Hours a]lotted this unit- R
e \ ' Classromn . -/, Practical :
. o . Pooom .
e .limﬂmws fKi'sz“ﬁmwf‘ TR
. - TERMINAL OBJECTIVE:", ~ = | = - |
i Supaorted entirely by this Unit ‘
» ' #1.3 Upon completion of this unit the student wiil be able to: h
) 1. Splice single and three conductOr, 5 kv power cable in the below
linted types of cable. The type of splice to be made in each .
. © cable and the time limit prescribed are as indicated by each cab]e
a. Rubber insulation-rubber sheathed cable, single conductor -
straight splice - 2.0 hours .
¥. Rubber insulation-lead sheathed cable, sing1e conductor -
"straight splice - 7.0 hours
c. Rubber insulation-lead sheathed cable, single conductor
N branch splice - 14.0 hours
d. Varnished cambric insulation-lead sheathed cable, single
conductor - termination spllice - 4.0 hours (
e. XLP-shielded cable, single tonductor - straight splice -
3.0 hours
f. YLP unshielded cable, sxngle conductor - straight sp]ice -
: i 4.0 hours.
y g. XLP shielded or unshielded cable, three conductor - straight
‘splice - 11.0 hours
h. XLP shielded or unshielded cable, single conductor -
" termination splice - 2.0 hours '
7. XLP shielded or unshielded to varnished cambric cable.
single conductor - stryight transition splice - 11.0 hours
2. cpfice single and three conductor, 15 kv power cable in the below
- . listed types of cable. The type of splice to be made in jeach
cable and the time limit prescribed are as indicated by each
~ cable.

~a. Varnished cambric insulation-lead sheathed cable, single
s conductor - branch splice - 14.0 hours
! ’ b. XLP shielded (URD) cable, single conductor - straight splice -
: : 7.0 hours
c. XLP shielded cab]e, three conductor - termination splice -
¢ 7.0 kours

¢. XLP shielded or unshielded to paper insulated-lead covered

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

21.0 hours

N
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UNIT 1.3 POWER,CABLE SPLICING {Continued) - o —~
3. Sp]ice'§pécial joints in single conductor, § kv and 15 kv é
. power égble‘in the below listed types of -cable. The type
of special jeoint to Le ngde,in cach cable and the time
_Jimit prescribed are asindNcated by each cable.

a. 5 kv, rubber insulation-lead sheathed cable, single
conductor - pulling eye joint - 2.0 .hours o
b. 15 kv, iarnégﬁéd*céﬁﬁﬁiﬁ_iab1é, singTe conductor = 1ive
. end cap - 6.0 hours.

Thesé splices and. special joints will be constructed in accordance
with Underground Systems Reference Book, 1957 Edition, Edison
Electric Institute, Terminations and Splices - Theory - Practicé,
PLM Products, 4799 W..150th St., Cleveland, Ohio, and Job $heet
CE "C" 1.3J series without“deviation. All splices and special
joints, with-the exception of the pulTing eye, will be required
to withstand an acceptance test in accordance with Insulated Power
Cable Engineers Asstciation (IPCE) etandards when tested with a
DC High Potential Tester to satisfactorily. compiete this objective.

The-pulling eye joint will be required to withstawd:-a pulling -
force of 6000 pcunds on a single conductor cable or §000 paunis oh
a three conductor cable in accordance with Pmerican qnstitute
Electrical Engineers Insulated Conductor Committee 'standards to-

satisfactorily complete this objective. e

>
A



' LESSON TOPIC 1.3.1 STRAIGHT SPLICE, 5 kv, RR, ANG #8

— . .

A
’

Estimated Cotact Hours Allotted this Lesson Topic:

" Classroom Practical

: . | S
o~ L tip‘ Hours E Heurﬁg

TERMINAL OBJECTIVE 5

. . ;
Supported entirely by this lesson topic:

{

P l, ? iy | ' ‘.
| #1.3 ‘Upop completion of this unit the student, will be ablé-to:
. | 1. Splice single and three conductor, 5 kvvpewerltabfe in the
e felow 17sted types of cable.. The type of splice to be made in
LT _ each cable and the time limit prescribed are as indicated by
. . each cable. - ¢

. . . ‘e *
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 cablgy single conductor -
o branch splice - 14.0 hours" \ : _ ,
d. Varnished cambric insulation-1¢ad sheathed cable, single
conductor - termination splice - £.0 hours :
. e. XLP shielded 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.- 17.0 hours ! '
h." XLP shielded or unshielded cable, single conductor -
~ termination splice - 2.0 hours ° .
i, XLP shielded or unshielded to varnished cambric cable, single
conductor - straight transition splice - 113§ hours

These splices will be constructed in accordance with Undegg%gund
- Systems Reference Book, 1987 Edition, Edison Electric Ins ute, and
Yermination and 5plices - Theory - Practice, PLM Products, 4799 W.
TE0th St., Cleveland, oMo, and Job Sheet CE "C" 1.3J series without
deviation. A1l splices wili be required to withstand an acceptance
test in accordance with Insulated Power Cable Engineers Associatio
(1PCE) Standards when tested with a DC High Poggntial Tester to . .
. satisfactorily complete this objective. ’

L EMABLING OBJECTIVE . . | A

. Sﬁppérted entirely by this lesson topic:

13
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/51 LESSON TOPfD—v .1 - ENABLING GBJECTI\E (cont'd} >~ . LA
Wren the student cump!etes tﬁxs lesson tupié\*he will be abie to: C @-:

b

#1.3.1 CONSTRUCT a stratght spligg 'in a b kv rubber insulated rubbei: ’
sheathed (R-R), AWG #8. pevet cable utilizing tfe appropriate,
tools and materials in accordarce with Underground Systems

’ Reference Book, 1957 Bdition, £dison Electric Institute,- B -
: : Terminations and. Spiice$ ~ Thecry - Practice, PLNM Products, 4798 - e’
W. Y50th"St., Té%efand »4Chio and Job Sheet CEL"C" 1.3.7, 1J with- N . .

| dut deviation. The s¢41ce will -be required to withstand an
. acceptahce test of 33,6 kv for 15 minutes in accordance with

. Insulated Power Cable Engineers Associatior (IPCE) stapdards when °
- tested with a DC High Potentia] Tester to Satwsfactcr11y complete
. this objective.- .

.
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~ | ‘ ) ‘ ‘ ‘t,% - A * | . 13
o LekSON TOPIC 1.3.2/STRAIGHT AND.BRANCH SPLICES, & k, P-L, AWG #4/0 ~ . 7
;i u ?., ) ‘Estima£§g3Codtg§g Hours Allotted this Lg§sun Topié: ' Y t
;o .'. ' C{QSSTOON - Practical | T
3 _-Hours - _36 Hours

TERMINAL OBJECTIVE ' :
Supported entirely by this lgsson tcpic:‘
#1.3° Upon completion of this unit, the student will be able to: ’

. ] ‘ A
<:- ‘ 12‘ Splice single and three conductor, 5 kv power cable in the
y * below 1Hdted types of cable. The type of splice to be made -
_ . in each cable and the time limit prescribed are as indicated |
: © By each cabte. ' -
. { R : .
c a . a. Bubé;r insulation-rubber sheathed cable single conductor -
> _ o ~gtraight splice - 2.0 hours
LT, b. 'Rubber insulation-lead sheathed cable, single conductor - .-
EEEEN | 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, singde conductor -~ straight splice -

‘ 3.0 hours , _ :
, f. v YLP unshielded cable, single conductor - straight splice -
. .S ) \ 4.0, hours : , ‘
<7 : g. " XLP shielded or unshielded cablé, three conductor - straight
v : splice - 11.0 heurs

h. XLP shielded or unshielded cable, single conductor -.
termfnation splice 42.0 hours - '

L i. XLP shielded or unshieided to varnished cambric cablg, single

\\ iri : conductor - straight transition splice - 11.0 hours

These splices will-be constructed in accordance with Under round
Systems Reference Book, 1957 Edition, Edison Electric Instgtute.
- and Termination and Sg}ftes - Theory - Practice, PLM Products,
\ - I799 W. Y50th St., Cleveland, Ohfo, and Job Sheet CE "C" 1.3J series
. . without deviation. All spquE:i;:11 be required to withstand an

eptance test in accordance th- Insulated Power Cable Engineers

Adsociation (IPCE) Sgandards wheitested with a DC High Potential
Téster to satisfactofily complete th bjective.

:/ | ‘ : 4 ) , ,

I‘: " } - . i . '
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~ ENABLING OBUJECTIVE s -/
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LESSON TOPIC 1.3.2 (Continsed) - | 2 0 -

v .
S

\

Supported\entirely by this lesson.topic: K

Nhen the student completes th?S lesson tepic. e will be able to:

lead sheathed (R-L), #4/0 power cable utilizing the appropriate

#1.3.2 CBNSTRUCT a straight gzgia branch spiice inas kv rubbe? 1nsu1ated-

tools and materials in atcor¥ance with Underqround- Sgstems-Reference

Book, 1957 Edition, Edison Electric Institute and Job Sheet CE "C"
1.3.2.10 without deviatien. -The splice will be required to with-
stand an acceptance-test of 33.6 kv for 15 minutes in accordance with

- Insulated Power (able Engineers Asspciation {IPCE) Standards wher’

tested with a DC High ‘Potential Teste to satwsfactcrily camp\ege
this objective. ;

&
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LESSON TOPIC ™1.3.3  TERMINATION SBLICE, § kv, VARNISHED CAMERIC INSULATEL-

. T  .LEAD SHEATHED MG #4/0 o .
- " gstimated Contact Hour§, Altotted this Legson Topic:
| ot : A nis ,
Lo - Elassroom 'y ractical
o 1 Hours- € Hours
Lo TERMINAL OBJECTIVE & _ . | .
§ ) 4 ' . P n Ay ‘ . lr. ; w
. a,QSupported entirely Ry this Tessongtppig; co
& - : .o o/ .
‘F £1.3 Upop completion of this unit, the ;§u¥¢ﬁt’w111 be able to:
J' . . - .“,_ A -
"i

. 1. Splice single and. three conductor; 5 kv power cable in the below
listed types of cable.. The type o} splice to be made in each g
‘ | cable and the time ‘1imit prescribed are as indicated by each
~ cable. . ¢ . ' . :

. T 1

a. Rubbe® insulation-rubbet sheéihgd cable single conductor -

o straight splice - 2.0 hours, . -

. b. Rubber insulation-lead-shedthed cabl®, single conductor -

. . . straight splice_--7.0 hours ¢ - - ‘

. ¢. Rubber insulatidn-lead sheathed cable, single conductor -
, branch splice -. 14.0 hours s

'd. Varnished cambrik insulation-le3d sheathed cable, singie

-

g conductor - termination splice.~ 4.0 hours.
)\ _ .e. XLP shielded cable, single conductor - straight-splice -
- 3.0 hours — ' ]
- £, ALP unshielded cable, single conductor - straight splice -
< © . 7 4.0 heurs i - d

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

. _h.{ XLP shielded or unshieidag cable, single conductor -
% _ .. termination splicg, - 2.0 hours .
R . "~ i. XLP ghielded qe.unshielded to vatnished cambric cable, single
. ‘ ' conductor - straight transition splice - 11.0 heurs ‘

+These splices will be constructed in accordapce with Underﬁround
s Systems Reference Book, 1957 Edition, Edispon Electric Institute, and

¥ ) Yermination.and Spiices - Theory - Practice, PLM Products, 4790 W.
TEOth St., Cleveland, Ohio, and Job Sheet CE "C" 1.3J series without
deviation. A1) splices will be required t withstand an acceptance

. test in accordance with Insulated Power Cable Engineers Association
) - (IPGE) Standards when tested with a DC Hidh Potential Tester to satis-
~ factorily complete this objectite. N i
O -y | , .
/ K » SN
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" "LESSON TOPIC 1.3.3 (Continued) ¢
) e C, ‘ : A ‘
. ‘ENABLING OBJECTIVE - = . . :

&

.  Supported entirely by this lesson topic: ) :
., ' . Hhen the student cqmpiﬂtes this Ié;s&ﬁ topic, ‘he will be able to:

© #1.3.3 CONSTRUCT a tenmiﬁgiion splice in a 5 kv, single conductor,
_ varnished cambric insulated-lead sheathed (VCL), ANG #4/0 power
3 cable utilizing the appropriate fools and materials-in accordance
. - with Underground- Systems Reference Book, 1957 Edition, Edison

The spiice will be required to withstand 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.

.

-

Electric Institute and Job Sheet CEF "C" 1.3.3.1J without deviation.

o

it



LESSON TOPIC 1.3.4 CKOSS-LINKED POLYETHLENE INSULATED CABLE SPLICING

Estiém&ed'Cnntpct Hours Allotted this Lesson Yopic:.

o o- ‘ - ~ Classroom Practical .

‘ ’ -

3 _Hours . p 40 Hours .
TEPMINAL OBJECTIVE ‘

L

. Supported entirely by this .Jessgn topic:
#1.3 Upon completion of this unit the studenf p111 be able to:

1. Splice single and three conductor,-5 kv power cable fa: the
below listed types of cable.. The type of spiice to be made in
each cable and the time limit prescribed are as indicated by
each cable." . 8 , e

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 cambrig insulation-lead sheathed cable, single.
Sonductor - termfnation 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 hours _ - '
S g. XLP shielded or unshielded cable, three conductor - straight

.splice - 11.0C hours : .
h. XLP shielded or unshielded cable, single conductor -
. termination splice, - 2.0 hours : .
. i. XLP shielded or unshielded to sarnished cambric cable, single

conductor - straight transition splice - 11.0 hours f

‘These splices will be constructed in accordance with Underaroung
systems Reference Book, 1957 Edition, Edison Electric Institute,
and Termination and Splices - Theory - Practice, PLM Products, 4799

- |7, TEOth &t.. CYeveland, Ohio, and Job Sheet CE “C" 1.3J series with-
out deviation. A1l 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.

,
- {fi
, .
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'LESSON TOPIC 1.3.4 (COntinued)
ENABLING OBJECTIVE . A R
Supported entirely by this 1essbn topic o
khen thg;stugent ;ompleﬁes this:lessgn_topic.fhe will befable(to: .

#3.3.8 CONSTRUCY the following splices in 5 kv Cross-Linked Polyethlene ,,

fnsqfated cables utilizing the appropriate tools and materials in -
-ordance with Terminations and Sg!ices ~*Theory - Practice, PLM
+ducts, 4699 W. ., Clevelanda, Uhio and Job Sheet as

indicated by.each type cable. , v . :

1. XLP shielded, singTe conductor, AVG # 4/0 ggwer cable -
Q CE "C" 1.3.4.1J0. . _
2. XLP unshielded, single conductor, AWG #4/0 power cable -
. CE "C" 1.3.4.2J. _ ’ _ -
3. XLP shiglded or unshielded, three conductor, AWG #4/0 power
cable - CE “"C" 1.3.4.3J. ' ‘ ' .

; . The splices will be required to withstand an acceptance test of .

: 37 6 ky for 15 minutes on shielded cable and 28.8 kv for 15 minutes
on unshielded cable in accordance with Insulatec Power Cable
Engineers Association (IPCE). Standards when tested with a DC High

" Potential Tester to satisfactorily complete this objective. .
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; . LESSON mmc‘x.s.s TERMINATION "mfn AP S kv CRBEE S e x

?f—ij - 3‘\ é '.§‘*Est*mqted466nt§gt Hours ;llntged-iﬁﬁs tés§¢n’JQpici P

e LT ‘_ f\ . _'-._Ci;ssrqoms‘f .'_ Practical - -

PR . lJ T .’f;lﬂ_gﬂo§r§ | ".“' ;§;_;Hou¥;x ) |
';rsfmmgt_o‘safcﬂvg v |
..éﬁpported entire]y_ﬁy’;h}§‘1e550n tdpic; ‘ B W‘;:;' C e -

- *_: §1l3 Upon ccmplétfon of this unit the-stadent will be able to:

1. Splice single and'three.conduttor. 5 kv_power cable in the.pelou'
listed types of cable. . The typs of splice to be made in each.

 , ‘ ' cable and thg time limit presciibed ‘are as indicated by each f;'
el © cable. S . . RO C - €
'~ a. Rubber insylation-rubber sheathed cable ‘single conductor -
.. e straight splice - 2.0 hours A
- L./ Rubber insulation-lead sheathed cable, single conductor -

straight splice ~ 7.0_hours

" ¢.  Rubber insulation-lead sheathed“céﬁlé}féingﬂe copductor -
_branch splice = 14.0 hours -

W . - -, d. Varpished cambric insulation-lead sheathed cable, single
R ” . - conductor - termination splice - 4.0 hours .
Yoo S e. XLP shielded cable, single conductor i straight splice -

L. : 3.0 hours ; : A ! ‘
£ XLP unshielded cable, single conductor - straight splice -
‘ 4.0 hours . - -

y. XLP shielded or unshieldéd cable, three conductor - straight
. splice - 11.0 hoirs . . - : ' :
- "h. XLP shielded or unshielded cable, single conductor -
termination splice, - 2.0 hours - . -
i. XLP-shislded or unshielded to varnished cambric cable,

. .. * single conductor - straight transition splice - 11.0 hours ~
' - , P . . . . « x . o ) .
f i * These splices.will be constructed in accordance with' Unde !gg%gg .
o . ~systems Referencé Book, 1957 Edition, Edison £lectric lnstiitute, -
A : and Termination and Splices.- Yheory - Practice; PLM Products,. -

3795w, 150th St., Cleveland, Ohio, and Job Sheet CE "C" 1.3J series
o without deviation. A111sp11cgs“wi11‘be‘required'to-withstanﬁ an
“acceptance test’in accordance with Insulated Power (able Engineers

..+ Association (IPCE) Standards when -tested with a DC High Pceential
T, . Yester to.satisfactorily corplete this objectiye. ) ‘

\‘ - 1‘ . . ‘ * Y . ] /‘/ .
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LESSON TOPIC 1.3.5 (Continued) I
ENABLING OBJECTIVE R

" Supported entirely by this lesson topic:v'

~ . Hheﬁ the student completes tht§ lesson topic, he will bc able to:

#1.3.5 CONSTRUCT a termination splice in 5 kv, single.conductor,
‘ AWG #4/0, Cross-Linked Polyethlene insulated power cable utiliz-
A ) ing the appropriate tools and materials in accordance with
Underground Systems. Reference Book, 1957 Edition, Edison Electric’
Institute, Yermination and Splices - Theory - Practice, PLM Products, :
4799 W. 150th St., Cleveland, 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 kv, for 15 minutes in accordance with
L Insulated Power Cable Engineers Associatior (IPCE) Standards when .
‘ tested with @ DC High Potential Tester to satisfactorily complete
this odbjective.
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LESSON TOPIC 1.3.6 STRAIGHT TRANSITION SPLICE W/0IL STOF, S kv, 1/C,
—— XLP TO VYCL

Estimited Contact Hours Allotted this Lesson Topic:

- Classroom ) Practical

-

] Hours 24 Hours

.

TERMINAL OBJECTIVE ‘

ke

Supported 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 to be made in each
cable and the time 1imit 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. Vvarnished cambric insulation-lead sheathed cable, single
conductor - termination splice - 4.0 hours
e. XLP shielded cable, sSingle conducto~ - straight splice -
| 3.0 hours ‘ o
£. XLP unshielded cable, singie conductor - straight splice -
4.0 hour : ' '
G. XLP.shi¢lded or unshielded cable, three conductor - straight
spliceé - 11.0 hours '
h. XLP shielded or—unshielded cable, single conductor -
- termination splice, - 2.0 hours
{. XLP shielded or unshielded to varnished cambric cable,
single conductor - straight transition splice - 11.0 hours

These splices wilT be constructed in accordance with Underground
Systems Reference Book, 1357 Edition, Edison Electri¢ Institute, and
. Yermination 254 Splices - Theory - Practice, PLM Products, 4799 W.

‘ Y%0th St., Cleveland, Ohio, and Job Sheet CE "C" 1.3J series without
deviation. A1l 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. .

23 i o w
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LESSON TOPIC 1.3.6 (Continued) | ﬁ ' .
ENABLING OBJECTIVE N '

Supported entirely by this lesson "topic: !

When the student completes this Tesson topic, he will be able to:
#1.3.6 CONSTRUCT a straight transition splice jn a 5 kv, single conductor,
AWG #4/0, Cross-linked Polyethlene insulated power cable to a 5 kv,
~single conductor, AWG #4/0, Varnished-Cambric insulated-lead
fovered 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 accordance with Insulated Power
Cable Engineers Association (IPCE) Standards when tested with a
DC High Potential Tester to satisfactorily complete this objective.

-
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. LESSON TOPIC 1.3.7 BRANCH SPLICE, 15 kv, VCL, AWG #4/0

Estimated Contact ﬂanrs Allotted this Lesson Topic:

-

Clalsroom . Practical
1 Hours - o 24 Hours

TERMINAL_DBJECTIVE

Supported entifeiy by this lesson topic: -

#1.3 Upo% coMﬁletion of this unit, the student will be able to:

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

each cable, . ¢ oy

a.
b.
c.

d.

Varnished cambric insylation-lead sheathed cable, single
conductor - branch splice - 14.0 hours L

XLP shielded (URD) cable, single conductor - straight splice -
7.0 hours , ' - o

XLP shielded cable, t'ree conductor - terfination splice -

7.0 hours ' : : T

XLP shielded or unshielded-to .paper “insulated-lead covered
(PILC) cable; three conductor - straight:transition spiice -
21.0 hours : .

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

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

4799 %. 150th St., Cleveland, Ohio, and Job Sheet CE “C" 1.3J series,

without deviation. A1l splices will be required to withstand an N
acceptance test in accordance with Insulated Power Cable Engineers

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

Tester to satisfactorily complete thi} objective.

ENABLING OBJECTIVE,

Supported)entirETy by this lesson topfc: N \.

~

vhen the student completes this lesson topid, he will be able‘téﬁ v

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

*
<

Tead sheathed (VCL), ANG #4/0 power cable utilizing the appropriate

25
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LESSON TOPIC 1.3.7 - ENABLING OBJLCTIVE (cont'd)

-

tools and materials in accordance with Undérground Systems

Reference Book, 1957 Edition, Edison Electric Tnstitute and Job

Sheet CF "C™ 1.3.7.1J 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 (IPCE)
Standards when tested with a DC High Potential Tester to satis- -
factorily complete this objective. ‘ o

43 ‘



LESSON T0PIC 1.3.8 STRAIG&F SPLICE, 15 kv, XLP, UPD-ALUMINUM
Estimated Contact Hours Allotted this Lesson Topic: -
Classroom Prattical
L Hour's 15 Hours
TERMINAL OBJEGTIVE
Sugparted,entire1y by thig lesson topic:

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

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

- below 1isted 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 hou

‘b.  XLP shielded (URD) cable, single congductor - 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
(ﬁch) cable, three conductor - straight transition splice -
21.0 hours -

These splices will be constructed in accordance with'gndegground
and

systems Reference Book, 1957 Edition, Edison Electric Institute,
ferminatjon and Splices - Theory - Practice, PLM Products, 4799 W.
th St., Cleveland, o, and Job sheet CE "C" 1.3J series without
deviation. A1l 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. :
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LESSON TOPIC 1.3.8 (Continued)

v ) - ;

ENABL1ING OBJECTIVE

Supported entirely by this lesson topic:

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

#1.3.8 CONSTRUCT a straight splice impa 15 ky cross-linked'po1yethleng

I ™

insulated, AWG #1/0, with concentric neutral power cable
utilizing the appropriate tools and materials in accordance with

-Under%round Systems Reference Book, 1957 Edition, Edisen Electric

nstitute, terminations and Splices. - Theory - Practice, PLM
Products, 4739 W. 150th St., Cleveland, Ohio, and Job Sheet CE “C"
1.3.8.1J 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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. _ . + . . . , J
v © LESSOM TUPIC 7.3.9 TERMINATION (ALL-TAPE), OUTDOOR W/RAINSHIELD, 15 kv, 7
. -+ """, XLP INSULATEL, AWG #2/0, 3/C .

&

.

A ~ Estinated Contact Hours Allotted this Lesson Topic:

' - Classroom . Practical

A2

1  Hours ) ¢ N5 Hours

TERMINAL OBJECTIVE
' gupported entirely'by this lesson topic:
. #1.3 Upon coﬁpletion of this'unit,‘the student will be able to:
4. Splice single and three conductor, 15 kv power cable in the

below 1isted types of cable. The type of splice to be made in:
each catile and the time 1imit prescribed are as indicated by each

cable. _ ,
. 4. varnished cambric insulation-lead sheathed cable, single
“ : conductor - branch splice - 14.0 hours
b. XtLP shielded {URD) cable, single conductor - straight splice -
7.0 hours - . :
c. XLP shielded cable, three conductor - termination splice -
7.0 hours - )

.d. XLP shielded or upshielded to paper insulated-lead covered .,
(PILC) cabTe, three conductor - straight transition splice - °~
21.0 hours

X These splices will be. constructed in accordance with Underground
Systems Reference Book, 1957 Edition, Edison Electric !nstifufe. and

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

Oth St., Cleveland, Ohio, and Job Sheet CE “C" 1.3J series without
deviation. Al splices will be required to withstand an acceptance
test in accordance with Insulated Power Cable Engineers Assocfation
{IPCE} §tandard§ when tested with a DC High Potential Tester to
satisfactorily complete this objective.

L3

ENABLING OBJECTIVE  °
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 polyeth lene
: (XLP), AWG #2/0, 3 conductor power cable utilizing thep:pzropiiage

tools and materials in accordance with Underground Systems Reference
Book, 1957 Edition, Edison Electric Institute and Jo t CE °C"
Y.3.9.1J 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 NAYnBINAV, 15 kv, THREE

1/C CROSS-LINKED POLYETHLENE SHIELDEL TO A PAPER
INSULATED-LEAD SHEATHED 3/C POWER CAELE -

Estimated Contact Hours Allotted this Lesson Topic:

Classroor Practical

¢ Hours _35 Hours

TERMINAL OBJECTIVE

Supported entirely by this lesson topic:

1.3 Upon completion of this unit, the student wil! 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.
b.

C.

{

d.

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

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

XLP shielded cable, L :ree conductor - termination splice -
7.0 hecurs

XLP shielded or unshielded to paper insulated-lead covered
(PLIC) cable, three conduttor - straight transitxon

splice - 21. 0 hours

»

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

and Termination and §p1ices - Theory - Practice, PLM Products,

4799 W. Y50th St., Cleveland, Chio, and Job Sﬁeet CE "C" 1.3J series
without .deviation. A1l splices will be required to withstand an
acceptance test tn accordance with Insulated Power Cable Engineers
Associatior (IPCE) Standards when tested with a DC High Potential
Tester to satisfactorily complete this objective. :

2
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7 LESSON TOPIE 1.3.1 (Contihued) :
. , EMBLING OBOECTINE - .
jbjg §upp6;ted éh 1re3y“by~this_\essun:topic; . . S
. f”"ﬂhen the: stu ﬂ.t conpletas this lesson topic, he will be able to:

“'41.3.10 CONSTRUCT a straight trifurcation/transition splice with three
2. .15 kv, single conduttor, cross-linked polyethlene power cables
- tb a 15 kv, three conductor, paper insulated-lead covered (PILC)
- .power cable utilizing the appropriate tools and naterials in
,accorda:ce witRtUnderqround Systems Reference Book, 1957 Edition,
Edison Klectric ginstitute and Job Sheet .3.10.1J 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 with a .
DC High Potenttal Tester to satisfactorily complete this objective.
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LESSON TOPIC 1.3.11 PULLING-EYE ATTACHHMINT ON A5 kv RUCBER-LLAD, 1/C
POWER CABLE . | ‘ '

rﬁ:; Est1nated ‘Contact Hours Al?ctted thws Lessun Topic‘
ClaSSroom . " Practical b )
l;__HUUTS y 4 "Hours
*  TERMINAL OBJECTIVE N Pe | S

Supported entirely by this les§5n topic:
#1.3 Upon completion 05 this unit, the studént will be able to:

1. Splice specia1 jaints in singie conductor, 5 kv and 15 kv
power cable i the below Iisteq types of cable. The type
: of speciadl joint to be made in each cable and the time Timit
‘ prescrxbed are as indicated by each cable.

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

b. 15 kv, varnished cambric table, single conductor - liVe
end cap - 6 0 hours .

These splices and. special joiats will. be constructed in accordance
with Underground Systems Reference Book, 1957 Edition, Edison
Electric Institute, lerminatigns and Sﬁ\1ces - Theory - Practice,
PLM Products, 4799 W. 150th St., Cleveland, Ohio, and.Job Sheet

CE "C" 1.3J series without devfa*xon Al sp?ices and special
joints, with the exception of the pulling eye, will te required to
withstand an acceptance tes§ in accordance-with Insulated Power
Cable Engineers Association’(IPCE) Standards when tested with a
DC High Potential Tester to satrisfactorily complete this cbjective.
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 Pmerican Institute .
Electrical Engineers Insulated Conductor Committee standards tc
satisfactorily complete this objective.

ot
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LESSON TOPIC 1.3.11 (Continued)
" ENABLING OBJECTIVE | | \ - | .

A

Supported entirely by this lesson topic:
A
When the student completes this lesson topic, he will be able to:

#1.3.11 CONSTRUCT a pulling eye attachment on a 6 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 Insi!giie and Job !
Sheet (F "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
ngducgor Commi ttee standards to -satisfactorily complete this
objective. : ‘ a

~
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LESSON TOPIC 1.3.12 LIVE END CAP O A 15 kv, 17U, VARNISHED-CAMBRIC

»

TERMINAL OBJECTIVE

INSULATED-LEAD COVERED‘POWER CABLE "
Estimated Contact Hours Allotted this Lesson Topig:

Classroom Practical

1" Hours 10" Hours

)

Supported entirely by this lesson tquc:

#1.3 Upon completion of this unit the studenf‘wi1l be able to: -

1.

Splice special joints in single conductor, 5 kv'and.15kv = . e
power cable in the below listed types of cable. The type

of special joint to be made in each cable and the time 1imit
prescribed are as indicated by each cable. v

a. 5 ky, rubber insulation-lead sheathed cable, single ' ?

conductor - pulling eye 'joint - 2,0 hours . .
b. 15 kv, varnished cambric cable, single conductor - Tive end
cap - 6.0 hours '

P

These splices’ and special joints will be constructed 1p'1ctnrdance'
with Underground Systems Reference Book, 1957 Edition,”Edison
Electric Institute, Jerminations and Splices - Theory - Practice,

PLM Products, 4799 W. T5Dth St., Cleveland, Ohio, and Job Sheet -

CE “C" 1.30 serfes without deviatioh. A1l splices and special

joints, with the exception of the pulling eye, will be required
tc withst&nd an acceptance test in accordance with Insulated
Power Cable Engineers Associatiom (IPCE) Standards when tested.

- with a DC High Potential Tester to satisfactorily complete this
objective. The pulling eye joint will be required to withstand
abguiling force of 6000 pounds.on a single corductor cable or
5000 pounds on a three conductor cable in accordance with oL

Arerican Institute Electrical Engineers Insulated Conductor Committee
standards to satisfactorily complete this objective. :

ENABLING OBJECTIVE

Supported entirely by this lesson topic:

When tine student completes this lesson topic, he wiil be able to:

v §1.302

CONSTRUC™a live end cap on a 15 kv, single corductor, varnished-
cambric insulated-lead covered power cable utilizing the appro-
priate tools and materials in accordance with Underground c
Systems Reference Book, 1957 Edition, Edison ETectric Institute -
and Job Sheet CE "C” 1.2.12.1J0 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

" Assocfation (IPCE) standards when tested with a DC High Potential

Tester ‘to satisfactorily complete this objective.

‘ |
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UNIT 1.4 PLANNXNG AND ESTXNATING _ ,
Estineted COntact Hours allotted this unit:

CIassronm L Practical

'|4 LLE Hours | h 0 Hours 2
TERMINAL . asazmvt e e
" Supported ent‘irely by this Unit " ; L

N,

41.4  Upon comp!etion of this unit the studgnt will be :able to plan and .

. estimate for mandays and materials to make .telephone cable and paﬁer
cable splices, working from diagradks,  specifications, and job sheets
provided, using forms  and procedures specified 40 NAVFAC P-405,
Seabee Planner's and Estimator's ‘Handbook. The mandays for’ each

- splice will be estimated in accondance with NAVFAC P-405, Seabee
Planner's and Estimator's Handbook and materials estimnte will be

within + 5% of an 1nstructor prepared Nater1a1 Take Off (MT0) for
each spTice. | .

-
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~When the student completes this lesson topic, he will be aole to:

LESSON TOPIC 1.4.1 PLANNING AND [STIMATING (TLLEPHONE CABLE)
~ Estimated Contact Hours Allotted this Lesson Topic: - _ '

(Yassroom Practical”
. R \
7 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 Estimator's Handbook. The mandays for each
wlice will be estimated in accordance with NAVFAC P-405, Seabee
Planner's and Estimator's Handbook and materials estimate will be

—~  within + 5% of an ipstructor prepared Material Take Off (MT0) for

each splice. :

EMABLING OBJECTIVE

Supported entirely by this Tesson'tnpic:

£1.4.1 PLAN and ESTIMATE for mandays and materials to make telephon.
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 without deviation.
The estimate for materials of each splice will be tdken from the
appropriate job sheet setting up the procedure for its con-
struction and most be within + 5% of an instructor prepared
taterial Yake 0ff (MTO) on that splice. '

o
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LESSCN TGP&C 1.4.2 PLANNING AND ESTIMATING (POWER CABLE) -
~ tstimated Contact Hours Allotted this Lesson Topic:
Claséroom‘ Practical

) _LHDUI’TS . ) 0  Kours o

—————

TERMINAL GBJECTIVE
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 Estimator's Handbook. The mandays for each
splice will be estimated in accordance with NAVFAC P-405, Seabee
Planner's and Estimatér's Handbook and materials estimate will be
within + 5% of an instructor prepared Material Take Off (MT0) for
each splice. ’ o )

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
=plices, working from diagrams, specifications, and job sheets
provided, using forms and procedures specified in 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 procedure for {ts con-
struction and nust be within + 5% of an instructor prepared
Material Take Off (MTQ) on that splice.

3$
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~\\ ANNEX 1 - EQUIPMENT

Type ' ‘ Quantity Per Item
Designator & Nomenclature National Stock Number Required  Cost

Portable DC Hypot

HV Tester 6€25-0Q-298-9638 1 $3,115.00
Telephone Test Set o . i
TS 420/u 76C Western Elect. 7 300.00
Volt-Ohmeter, Mod. 240 Sim950n : 1 75.00
Exploring Coil, 101B . Western Elect. 1 25.00
Eﬁploring Coil, 75A Western Elect. 1 25.00
Head Set, Tele/Test | Western Elect. . 14 ‘ 40.00
Compression Tool, Y-34-A, 9Q5120-00-293-2316
Hyd § Ton 3 Burndy Mfg. Co. 1 192.59
Compression Tool, MY 29-3 Burndy Mfg. Co. | 1 o 55.00
Compression Tool |
T&B # TBM-8 . " Thomas and Betts 1 150.00
Compression Tool
T&B # TBM-Kit - Thomas and Betts ] 165.00
Pliers, Eagle Beak B. S. Barnérd Co. 2 20.00
Chain Hoist . A. B. Chance Co. | 150.00
Dynamometer - , A. B. Chance Co. 1 .7?:00
Saw, Cableman's | 5110-00-273-0101 5 4.74
Saw, Hacksaw _ 5110-00-289-9657 2 1.97
_ Bond Drift Plugs, 1" General Machine. Products |
’ GMP 6636-2 2 6.00
’ Bond Drift P1u§s, 15" GMP 6636-3 2 6.50
‘ond Drift Plugs, 1%" GMP 6636-4 2 7.00
8cnd Drift Plugs, 1 3/4" GMP 6636-5 2 7.50

a1 A3

b
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ANNEX T - EQUIPMENT (continued) - .
Type ” ' .. , Quantity Per Item
Designator & Nomenclature Nattonal Stock Number ’fggquired-x Cost

Bond Drift Plugs, 2" _General Machine Products . ' L
. A GMP 6636-6 ' 2 8.50
Bond Drift Plugs, 2%" GMP 6636-8 2 ¥ 9.50
Bond Drift Plugs, 2 3/4" GMP 6636-9 ' 2 ' 11.50
Bond Drift Plugs, 3" GMP 6636-10 2 13.00
Bond Drift Plugs, 34" GMP 6636-11 2 18.50
Bond Drift Plugs, 4" GMP 6636-12 L2 ' 20.00
Potheads, Capnut Gulf & Western 4 .49.00

. GAM 5 kv WS-31
) -Vice, Machinists . 5120-00-293-1439 . 2 46.80
"B End Platemold General Machine Products
‘ GMP CAT. 7292 1 Q\V’ "107.00
> Soldering Copper, w/Handle  GMP CAT. 67223 5 o 9.00
Cable Cutter < H. K.. Porter
: CAT. NO. 190CS o ] 56. 00
. . N
Cable Cutter, 32" Somerset
CAT. NO. UT 366 FR 1 90.88
Cable Cutter, 205" Somerset :
) CAT. NO. UT 366 FR ] 85.00
"cable Cutter, Hydraulic, 3" H. K. Porter
- CAT. NO. 179089 . 1 157.00
" Hacksaw, Power Mfg. Keller Mod. 3-B 1 380.00
cettle. Compound, 3 gal.  5120-80-596-1074 1 21.80
Kettle, Compound, 5 qé. \ General Machine Products ‘

o GMP 6130 z - 25.0

Furnace, Butane, w/tank ,Goss Gas Inc. 4 86.46:~

Tank, Acetyiene, . "., ‘
"g" 20 cu. ft. ~ Goss Gas Inc.. 2 50.00
42 .
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ANNEX I - EQUIPMENT (continued) . ST
Type L o b Quantity - Per Item
Designator & Nomenclature National Stock Number  Required Cost
" Tank, Acetylene, . L | = o ' »
"MC" 10 cu. ft. Goss Gas Inc. 3 .30.00
. Furnace, Melting, Elect. . Gen, Elect: | P o X
N GE2881146.: S sl 0 20000 Est.
Windshield, used'w/Furﬁace Automéfic ETect.. s .
C - AVIS577876 a 3 36.52
Heating Unit, 1000W, Gen. Elect. '
f/Furnace 115V N GE3A22863 , 15 20.00 Est.
_ Pot, Solder, Melting, 5" = 5120%00-54Q-4134 1 2.1
. t . "‘f s ’
. ~ Handle, Pot Hooky, ~ _General Machine Products |
- ) - . GMP 7170 2 4,00
_Pan, SoVer, lg. 7 GMP 6874 4 6.0
Pan, Solder,.Sm EMP 6877 4  6.00
Dipper, Parafin | GMP 6679 ‘ S 3.50
Pot, Parafin, 12" X 9" 5120-00-293-3550 3 13.39
Test Pick _ ‘ Western Eleét. - ,
. « GMT-6491 4 3,00
. | I e
Die Set, Metal, %" Numbers  5110-00-289-0003  ° 1 - 5.41
Dfe Set, Metal, %" letters  5110-00-289-0007 A 25.06
v 1 :
Pencil Tool, PT10B ;- PLM " 1 - 30.00
Pencil Tool, PT20B PLM “ 2 ¥ 30.00°
f . . ‘ - .
Pencil Toci,.PT 40C PLY 2 -~735.00
Pencil Tool, PT250C PLM .Y e, B
Insul. Stripper, 15Q. PLM | g 3850
) Resin Pressure Gun “5-4" 3M Company o 4 ’ '56.73
Furnace, Gasoline. A 5573986 L ‘2700
* {ead Sleeve Slitter "B" GMP 7449 3 3.7%

b
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ANNEX I - EQUIPMENT Lgontinued)

" Type | Quantit& Per Item
. Desfgnator & Nomenclature National Stock Number  Required (ost
wires, f/Slitter GNP 7449-W . )
‘ General Machine Products. 20 t .40
, Drill, Cable .280 G 6797 3 9.00
| Orill, Cable .480 GMP 7533 2 17.50
Clamp, Pressure Test GMP 6565 4 8.00
Pump, Pressure Test "B" ° . GMP 7072 2 22.50
Soap Bucket B GMP 727{' 2 8.00
Solder Set ~ 9Q3433-00-889-1796 3 27.66
Tape, Semi-Con # 13 5970-00-441-8629 68 1.80
Tape. Hi.Volt. Rub. 23 5970-00-931-4491 . ag7 1.73
Tape, Shielding #24 3M, PLM | ‘262 3.00
’ Tape, Glass 4" X 180', #27 5970-00-543-1154 8 1.37
Tape, Glass 1" X 180’ . 5970-00-686-9151 8 407
Tape, Plastic, 33+ ' 5070-00-788-4901 - 1.14
fape, Silicone Rubber # 70 5970-00-B40-8454 15 5.88
Tape, Plastic, 3/84" Ply ~  5970-00-419-4291 24 .94
Tape, Vinyl, 1" #88, 108  5970-00-419-3164 30 1.07
Tape,-Plastic 1" X 108' ~  5970-00-150-2009 15 1.88
Tage, Vinyl, Mastic.-RoYT - |
AT C3M #2210 | 1 6.20
" Yape, Varnished Cambric, 3/4" 3M #2510 | 223 1.95
Tape, Scotchfill 5970-00-045-3699 15 1,54
Tape, Fibermat, II1, %" ~ 3M #255] 10 - 1.40
g Tape, Fibgrmat, 111, k" |

011 Inmersed 3M #2551 130 1.54
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ANNEX'1 - EQUIPMENT (contihued)
Type - . . ‘ Quantity Per Item
Designator & Nomenclature National Stock Number  Required Cost
Tape, Fibermat, 11T, 3/4" 3M #2551 225 1.55
011 Stop | “3M, Irvington 62 30 1.23
Resin, "Scotchcast” #4-8 5976-00-682-8999 15 3.24
" Resin, "Scotchcast" #4/C 5970-00-814-1788 75 6.04
Eléct. Abrasive Grit, B0  5350-00-187-6284 ~3 4.84
Elect. Abrasive Grit, 320 - 5350-00-187-6289 1 5.66
Indecti;;'Fitting, pP-1- ' 5175-00-992-3589 15 .36
Nozzle, P-5 ' ;275-b0-992-3590 75 .24
Tape, Spacer, P3 5975-00-909-2053 Y05 2.52
Tape, Restricting, P4 $975-00-574-8117 100 1.70
Glyptal; sPint 5970-00-900-9372 30 .59
"Scotch Kote" 5970-00-962-3335 10 1.66
"K" Termination Kit 5940-00-578-09%% 5 15.70
Splice Kit, 82-A2 5970-00-810-1512 15 4.10
Cpmm.--Cable Capping.Kit 3M #3820~ 15 1.51
Splice Kit, 8902 5975-00-657-1544 15 6.38
Tape Aluminum, 4" X 20', #49 7510-00-071-6854 ] 4.80
Tape Aluminum, 2" X 20', #49 3M § , - ] 2.60
Splice Kit, Power Tomic BM-301A 15 14.25
Term. Kit, Power Tomic PSR-13 5 16.50
Tape, Friction, 3/4" 5970-00-644-3167 23 .56
Paste, “Pentrox” 5975-00-905-8075 ] 2.20
GE 1533 A10A3 5 .35

F}px, Stick f/Copper

. 45
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AMNEX 1 - EQUIPMENT (continued)

Type , Quantity  Per Item
pesignator & Nomenclature Natfonal Stock Number Required Cost
* Stearin Candle General Machine Products .

| GMP-4320 40 . .26
Solder 50/50 3439-00-163-4347 75 3.26
Solder 40/60 1439-00-247-6921. 150 2.30
solder, SN 50, Wire Roll 3439-00-273-1637 4 12.41
Rags, Wiping - 7920-00-205-3590 2 43.00

.o /
paraffin, 1b GMP/A.E. 20 1.0
Flux, Soldering 3439-00-255-4571 4 .21
Tape, Textile %" GMP 6684-A . 30 .90
Tape, Cotton ' ‘ GMP-66848 30 . 1.25
Tape, Pasters, Gummed, 2vx60' 8135-00-908-0547 30 .60

GMP-6865
Muslin, 4" X 10 yds GMP-6727-4 8 85
Sleeves, Cotton 1/8 5970-00-189-5911 1 1.30
: GMP-6436-B '
Sleeves, Cotton 5/32 5970-00-189-5912 8 1.37 .
GMP-6336-C
Sleeves, Cotton 1/4" 5970-00-189-5913 3 " 2.72
L GMP-6436-D '
Sleeves, Cotton 1/4" 5970-00—189—5900 3 .65
Sleeves, Filled, plastic, ‘
085 Yellow 5970-00-821-6666 10 .03
Sleeves, Filled, Plastic, .
105 Green .5970-00-344-3111 1 2.30
sieeves, Filled, Plastic, ) J : . ) |
.145 Red ‘ , 5970-00-089-4493 - 10 _ .04
46
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ANNEX.1 - EQUIPMENT (continued) + >
Type ' : s Quantity Per Item
Designator & Nomenclature National Stock Number Required  Cost
Sleeves, Filled, Plastic . Los N
.125 Clear ( 5970-00-089-4495 10 .03
Sleeves, Filied, Plastic |
.165 Blue 5970-00-089-4494 i 10 . .04
Connector, Tele "B, ) ' ’
AT-7759(WE CO. "B" 5940-00-949-4008 1200 .05
Sleeve, Phstic, .106 Yellow General Machine Products ,
LGMP 7574-Y . .5 1.45
Sleeve, Phstic, .133 Red GMP 7574-R .5 . 1.60
Sleeve, Plpstic, .166 Blk GMP 7574-BLK .5 - 1.78
Splice, "Pick-A-Bond, Red 5940-&0-}77-2630 750 .06
AWG 24-19 ; '
« Splice, "Pick-A- Bond Grn
AWG 26-22 5940-00-177-2628 750 .06
| Cable, Telephane, 26 PR., ‘ '
PILC, 22 GA. 6145-00-223-4782 - 135 .56
Cable, Telephone, 51 PR., .
PILC, 22 GA. 6145-00-220-9925 225 .67
Cable, Telephone, 101 PR.,
PILC, 22 GA. 6£145-00-220-9926 90 1.25
Cable, Telephone, 25 PR., |
PI1C, 22 GA. 6145-00-577-8064 135 .37
Cable, Telephone, 50 PR.,
- PIC, 22 GA. 6145-00-577-8072 135 1.28
41,3, _ Cable, Télephone, 10C PR.,
f . PIC, 22 GA. \ 6145-00-577-8081 30 1.6}
B Cable, Telephone, 200 PR.,
. P1G, 26 GA. | 5 6}45700-683-0813 90 1.2}
' 44
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"ANNEX 1 - EQUIPMENT (continued) \g |
Type . B ¥\ Quantity  Per Item
Designator f’yomenc1ature National Stock Number \\Reqyired Cost

\

Cable, Telephone, 25 PR., , \
" Figyre "8", 19 GA. 6145-00-781-6717 N 90 51
Cable, Telephone, 50 PR., | | o
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 AMG, . .
1/C, RL, 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, XLP, 5 K.V., Shielded  MEC PC 2417 90 8.40

Cable, Power, 4/0 AWG,
1/C, XLP, 15 K.V., .
Shielded, Grnd. MEC PC 2670 135 2.65

Cable, Power, 4/0 AWG,
1/C, XLP, 15 K.V.,
Shielded, UNGRND. PC 2691 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.V., without
Ngutra\ Shielded,Grnd¢~ MEC PC 2458 300 8.75

CABLE, Power, 500 MCM, 1/C,
No Cost

EPR, 15 K.V., Compact, -

Unishield { PC 3§BT 100 Excess
Cable, Power, 500 MCM, 1/C,

EPR, 15 K.V., Concentric ' No Cost
Shielded pPC 1770 90 Excess

48
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ANNEX 1 - EQUIPMENT (continued)

. ' Type ‘ ' ' . Quantity  Per Item
: Designator & Nomenclature National Stock Number  Regquired  Cost
Cable, Power, #2 AWG, 1/C, + .
"EPR, 29 K.V., Shielded, " No Cost

Grnd. MEC PC 1700 90 Excess

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

X

Cable, Power, #1 AWG, 1/C. | No ‘Cost
XLP, URD, Aluminum, 25 K.V. MEC P2 3640 | 100 - - 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, , :
VEL § 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

B Cable, Power, 2/0 AWG 3/C, No Cost
PILC 15 K.V. 'MEC PC 3408 100 . Excess -
Cabley Power, 4/0 AWG 3/C | 77 No Cost
PILC A5 K.V. | MEC PC 4410 45  Excess
Connectors, “Scotchlock” UR  5940-00-988-6311 3 5.63
Connectors, “Scotchlock” UG  5940-00-070-9621 3 5.00
Connectors, “Scotchlock" UY 80660-11-0900-4 3M 7.5 5.50
Sleeving, Lead 15" X 72" ¥ 5975-00-280-3384 , 3 8.77
Steeving, Lead 1 3/4" X 120" 5975-00-993-6089 3 23.50
Sleeving, Lead 2" X 72" 5975-00-509-2462 - 2.5 12.40
SYeeving, Lead 23" X 72" 5975-00-509-2463 2.5 18.70
Sleeving, Lead 3" X 120" ' 5975-00-393-2095 ° 2 59.00
Sleeying, Lead 3%" X 120° 5975-00-393-2096 5 32.00
Sleeving, Lead 4" X 120" 5075-00-393-2097 . 3 50.90
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ANNEX 1 ~ EQUIPMENT (continued)
Type Quantity Per Item

‘Desfgnator & Nomenclature National Stock Number Required  Cost

Connector, AWG 8, TAB 54504 5040-180-7953 30 .37
Connector, AWG 2, T&B 54507 . 5 1.00
Conneétnr. AWG 2 | , Burndy 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 1.3
Connector, AWG 250 4/0, c
Solder Rickards, Cat. R-1§ . 15 . 3.89
Co-wector, ANG 4/0 - 2/0, - ' ,
Soider . Richards, Cat. R-12 45 . 3.20
Connector, AWG 4/0 - 4/0 - ' | | o
., 4-0 Richards, Cat. .15 4.08
Connector, ANG "Tee" %/0 Richards, Cat. T-12 15 5.15
Connector, AWG, 4/0 Crimp 5940-00-258-5899 - 60 1.61
Terminal, Crimp, 4/0 5940-00-341-3583 | 15 1.66
Yerminal, 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 Mfgj‘Co. 15 8.25
Live End Cap #2 Insulation Mfg. Co. 15 8.25
Steel Tool Box A.E. # S57138C 1 115.58
Fiber Test Bea;d A.E. # §571330 2 .72
Shave Hook - " General Machine Preducts *
GMP-715) 1 3.96
50
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FANNEX I - EQUIPMENT (continued)

*
-

s

e Type o o Quantity ' Per Item
Designator & Nomenclature National Stock Number - Required  Cost

Ry

Scratch Awl 5120-00221-1562 R .80
Electricians Scissors _T 5110-00754-1499 1
Cleaner, File, Combination ~ 7920-00224-7987 T 13
" Folding Rule, &' 5210-00293-311 1 1.90

Cable 5p11¢er; Mirror 5120-00892-5709 1 .89
Screwdriver,. 6" X 5/16" 5120-00764-8059 1 .84
Lineman's.Pliers 8" - 5120-00756-1156 1 2.58
_Diagonal Pliers 6" 5110-00239-8253 ] 2.68
Calipers, Outside General  5210-00229-3048 1 2.97
‘Knife, Taper | 5110-00268-3882 1 .39
knife, Straight, Shoe . 5110-00595-8403 1 .38
knife, Cable Sheath, (small) 5110-00596-1093 ] 6.08
Knife, Cable Sheath, (1aége) J. Stortz & Son | 1 3.84
Wooden Cable‘Dresser | GMP 46-L-1f3 1 11.50
Pouring Ladles, 3/4 pint GMP 6085 2 6.50 -
Wiping Cloth 2" X 2" A.E. # SsT20222 R W
Wiping Cloth 3" X 3" 3439-00576-0897 ] 1.38
Wiping Cloth 4" X 4" A. E. # S572026 1 1.02
Flat Catch Cloth, 6" X 6"  9G3439-00576-0896 - 1 1.85
Flat Catch Cloth, 8" X 8"  3439-00408-0337 .. 1.19
Safety Goggles 4240-00052-3776 , 1 .71
Tinners Hammer |

5120-00236-3722 ‘ 1 - 3.37
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v Typé‘ -

‘Desigpatbr-& Nomenclature

~ ANNEX T- = EQUIPMENT (cqnt#nued)

National Stock Nusber

Handle and Rasp, 12%
File, Flat Bastard 12"

| Temperometer

‘g Cable Sheath Opener

Long Wristlet Cotten Gloves
Work Gloves, Fotten
’Nooden Separator

Pliers, Cﬁmbination. 8"
Nrgnch.-ﬂdj\. 8"

“é“ Connector Pressure Tool
Scotchlok Car%r1dge Yool

Scotchlok Crimping Tool

_Wrench Telescoping

cable Stripper Jones 2 Way
Tabbing Shear
Stripper 22 AWG, GA.

vs-3 Pick-A-Bond Tool
Crimping Tool

Tool Holder Adapter

L eadwedges,

Leadwedges

§110-00233-9712

* 5110-00242-5386

A.E. # $578725
GMP - 7274

David G]oves

8415-00268-8330

§120-00223-7397 -
5120-00240-5328"

5120-00939-6185

ESC

M Co. “E9* Tool
§120-00868-0831
9Q5110-0n-228- 7696
GMP No. 7669 |
AE-5-578419

5120-00-421-0435
5120-00-421-0451

5975-00~908-9478
GMP 6783-1 '

5975-00-534-8756
GMP 6783-2

52
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Per Item

Cost

oY

2.91

1.76

3.00

- 16.67

r“.m \

1.29

1.92
35.00

40.00 .

9.15
2.18
38.48
12.00
3.28

2.30
3.45

.38
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ANKEX 1 - EQUIPMENT (continued)

Type - . , Quantity Per Item
.Designator & Nomenclature National Stock Number  Fequired  Cost
Leadvedges 5975-00-408-8460
. GMP 6783-3 | 15 .58
Leadwedges 5975-00-356-4943
GMP 6783-4 15 .86
Splice Closure 1Al 5805-00-835-0134 15 25.29
* Splice (losure 1B1 5805-00-835-01&3 15 14.70

Splice Closure 49A2 5805-00-084-0202 15 §.28
sztce Closure 49R2 5805-00-084-0200 15 5.90
Curied Tele Closure 3M BB/2SC 2" 15 9.71
.Teie Shield Connector 3M 446) 3C A
VS-3 Tool Holder 5120-00-350-3716 15 14,46
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ANNEX 1 - TRAINING AIDS
TF 6178A  COMMUNICATIONS CABLE = e,
IF 61788 COMMUNICATIONS CABLE, SPLICING " ea.
.\ TF 6178C  COMMUNICATIONS CABLE, SEALING _ .Y ea.
ME-5472 SUPERVISING WORKERS ON THE JOB 1 ea.
MN-3425F . 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 es.
§28 WIRE FOR SOUND | 1 ea.
438 FAR SOUND | 1 ea.
Slides
35 mm Sequence of 1 Way-3 Way Joint
35 mm A11-tape and "Scotchcast” Type Material, 3M Prodﬁcts

Assignment Sheets

1.1.5.1A Operation Of Basic Mathematics

Information Sheets

1.1.101 Command Policies

| 1.1.3.11 General Saféty Precautions and First Aid
1.2.1.11 Terms and Definitiohs
1.2.1.21 Telephone Cab]e Identification

1.2.2.11 Color Codes
54
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- ANNEX T - 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 Spfices

1.4.1.11 Tools, Materials and Equipment

. Job Sheets/fp“\ f‘ , :
1.2.1.10 / straight Splice, Lead | \\\}
1.2.1.20  Bridge Splice, Lead .
1.2.1.30  Butt Splice, Lead |
1.2.21.J Straight Splice, PI?stic o ’
1.2.2.20 . Bridge Splice, Plastic
f.2n2.3d ‘Butt Splice, Plastic |
1.2;3.IJ "Joining Plastic and Lead Sheathed Telephone Cable
1.3.1.19 5 kv (5000 volts) "Scotchcast" 82-Series Splicing Kit Instructions
1.3.2.1J 5 kv Rubber Insu}ated-Lead Covered Joint Construction
173.3.1J 5 kv Single Conductor Capnut Pothead |
1.3.4.1J Manufacturers Splice - Kit -(Al1-Tape) Instructions
1.3.4.2J0 3M “Scotchcast” Print E-MPD-3

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

1.3.5.14 Scotch "K" Tape Termination Kits

~

1.3.6.14 Straight Transition Splice W/011 Stop, 5 kv, 1/C, XLP to VCL

1.2.7.13 15 kv, Single Conductor, VCL Cable, Grounded, Branch Splice

—r
*
y
o f
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. ANNEX | - TRAINING AIDS {centinue&3
Job Sheet (continued)

1.3.8. ‘Straight Sp]ice. 15 kv, XLP, URD-A]uminum
1.3.2.17° 15 kv Termination (A11-Tape), Qutdoor With Rainshield

1.3.10.10  One Way-Three Way-Joint, Three Conductor PILC to Three Single
. Conductor XLP Power Cab]e

1.3.11.1J PulTing Eye Attachment

1.3.12.1J Live End Cap For 15 kv Varnished-Cambric Insulated Lead Covered
iner Cable | \

56
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ANNEX II - TEXT MATERIALS

" MILITARY PUBLICATION

NUMBER (MILPUBS) -
NAVFAG P-405 |

NAVPERS 10636-G

NAVPERS 10637-D

-

T™ 11-372-1

™ 11-372-2

™ 11-372-5

T™ 11-372-6

T.0. 31W3-10-15

AUTHOR (COMMERCIAL OR
CIVILIAN PUBS)

Thomas F. Staton

Editorial Staff:

COMPLETE TITLE

¥

Seabee Planner's and Estimator?s Handbook

..

Construction Electrician 3 & 2‘ N

Construction E1ectrician 1 & C

Splicing Cable (Outside Plant) Stgggard
Installation Practices

-~

: )
Splicing Telephone Cable, Setting -Up Cable

Standard Installation Practices Outside Plant
Cable Pressyrization

'Telephone Cable SplicingA Cable Testing

Qutside Plant - Cable Testing

COMPLETE TITLE, PUBLISHING COMPANY, EDITION,%DATE

Design and Engineering Manual, 3M Electro-Products
Jivision :

How To Study, 5th Edition, P.O. Box 6133,
Montgomery, AL 36106

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

Underground Systems Reference Baok 1957 Edition,

" Edison Electric Institute

f“‘ﬂ
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ANNEXJII ~ REFERENCES

hY

" MILITARY PUBLICATIONS

NUMBER (MILPUBS) .
NAVMATP-5100

COMPLETE TITLE

safety Precautions For Shore Activi‘tjes )

NAVPERS 16808-8

NAVPERS 94415

NAVPERS 94417

T™ 11-372-7

AUTHOR (COMMERCIAL OR
CIVILIAN PUB§) :

Constructing and dlsing Achievement Tests

General Mathematics For CQnstmctioh'Réii_rxl

Applied Mathematics For Construction Electricians .

Telephone Cable Splicing, Términations and Cable
Repair - '

£

COMPLETE(TI?LEl PUBLISHING COMPANY, EDITION, DATE

Cable Splicing Handbook 2, 1972, AT&Y Company
oy v

First Ald Textbook, Fourth Edition, Amerigan
Red Cross : .

The Rome Cable Manual of Technisgl Information, r
2nd Edition, 1957, Rome Cable C ration, Rome,

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

uo Technical Manua'i , Cyprus Wire and Cable Company

«
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INSULATED, AWG #2/0, 3/C- = = = = = = = = = = === === == =====°-°---= 1.3.9-1
1.3.10  TRIFURCATION/TRANSITION 1 WAY-3 WAY, 15 KV, THREE 1/C CROSS- |
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SHEATHED 3/C, PONER “ABLE - - = = = = = = === == == ==== ===+ -="==>="= 1.3.10-1
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1.3.12 . LIVE END CAP ON A 15 KV, 1/C, VARNISHED-CAMBRIC INSULATED-LEAD ‘
| COVERED PONER CABLE - - = = = = = =~ == == == - === =-=-----=--- 1.3.12-1
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- SAFETY NOTICE - . ‘
SABLE ; ' T
1. &}:ﬁtricaI Power cable 1s not to be used to support chain falls, 11fting tackle, or weights of any
2. Scaling, chipping, and ;fre brushing shall not be performed on power or lighting cable.
3. Power cable is not to be used as ladder ;uhgs for climbing. -
4. Work on power, lighting or te1ephone circuits shall not be perfonned by other than authorized and
qualified personnel.
5. A1l 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 |
'}. Keep furnaces far enough from manhole openings that there will be no possibility of hot metal or
, compound spilling into the manhole. '
2. Never place a cold or wgt ladle or other object in molten solder or hot compound.
3. Stand clear when solder and compound are'befng raised or lowered. \
4. Work from above or to ;ne side while soldering. }
5. Do not breath; fuﬁes more than necessary.

. Wear goggles when ga?deripg large joints and tinning lugs and T connections.

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

. / iv ‘
Ny
' o 657 )



HOW TO USE THIS INSTRUCTOR'S GUIDE

This Instroetor's Guide has been prepared for your use while assigned duties as the instructor for the
Construction Electricians/Power .and Communications Cable Splicing 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 outlire of
instruction for each lesson topic 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 Guide may be personalized by annotation or by
the insertion of additional pages if required. This Instructor's Guide was developed 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
objectives are listed. When informatioh is mot needed in the Instructor Activity or Student Activity.
columns, information normally printed under. the Outline of Instruction column h%gﬂgggn 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 1isting of all instructional materials for the lesson
topic, the objectives as. containgd in the Curriculum Outline from which this Instructor's Guide was
developed, the criterion tests required, and the homework assignments that enhance the student gchieve-

ment of objeetdves.

The three-column Outline of Instruction/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 instruction, accompanied by the related instructor and student activities
that enhance the learning process. ‘ ,

.

The left-hand column titled~¥Qutiine of Instruction® contains the major points to be covered during the
lesson topic in full textbook arrative form, or descriptive phrases, or key words as appropriate out-
1infng 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 _olumn 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/?garn1ng process. '

The right-hand column, titled “Student Activity" points cut those student activities which may not be
obvious to 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 cevelopment of his ability to do practical work. Items provid- -
ing guidance include keying the use of the Student's Guide, general and specific directions for classroon,
laboratory, workshop time, notes emphasizing observance-of personne! and equipment safety precautiors
and security procedures to be adhered to. Using this Instructor's Guide ensures adherence to the
approved plan of instruction for this 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 @ateriais will be ready for your professional job
of instruction. i

e
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NAVAL CONSTRUCTION TRAINING CENTER
GULFPORT, MISSISSIPPI” 39501

COURSE TITLE AND NUMBER: CONSTRUCTION ELECTRICIANS/

CABLE SPLICING A-721-0023
CLASSIFICATION: Unclassified
TOPIC NUMBER AND TITLE: 1.1.3 SAFETY POLICIES

1 Hour
0 Kours

TIME ALLOCATION: Classroom

Practical
INSTRUCTIONAL MATERIALS:
1. Text: None
2. Reference:

a. Safety Precautions for Shore Activities,
NAVMATP-5100, January 1973

5. First Aid Textbook, Fourth Edition,
American Red Cross

3. Training Aids:

a. General Safety Precautions and First

Aid 1.1.3.71 (locally prepared)
4. Training Aids Equipment: None
5. Tools and Equipment: None

6. Material: None

14‘03'1

T

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 Fetty

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-

- bilities of the Class Safety Petty Officer.
Failure to meet this objective is not considered
disquaTifying.

Homework - None

i
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QUTLINE OF INSTRUCTION _INSTRUCTOR ACTIVITY- STUDENT ACTIVITY
I. Introduction to the Lesson ' | . |
A. Establish contact ‘ Introducé Sglf énd*fopic \
B. Estaﬁ%ish readiness Direct student thinking along ‘
. desired line : '
C. Establish effect Show the student the value of the
subject matter te him
D. Overviewf State topic objective
Explain tfe method(s) to be used
Topic Criterion Exercise ’
How? :
When?
II. Sfesentation Hand out instructional material
A. Safety responsibilities
1. Command officers : ' v

-~

a. Ensures al)l personnel are
instructed and drilled in ]
all applicable safety
precautions and procedures

b. That they are complied
with

1.1.3-3 ‘ N




UTLINE O a/ smucnon

INSTRUCTOR ACTIVITY ;

STUDENT ACTIVITY

That safety precautions or
extracts thBrefrom, are posted
in appropriate places

He shall issue or augment such
safety precautions as he deems
necessary, notifying higher
authorities concerned when
appropriate

2. Supervisory personnel

a.

Ensure that their subordinates
are instructed in and carry
out safety precautions for
their work and work area

3. Individuals

a.

Fesponsible for:
(1} Knowing

{2) Understanding
(3) Observing

A1l safety precautions in his
work and work area

b. he is also responsibie for the
following:

1.1.3-4

4
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: 6UTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

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

(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

A (4) HYe 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

(¢} Any evidence ofimpaired
health during the work
day

(6) He shall wear or use protective
clothing and/or equipment

(7) He shall report for work suit-
" ably clothed for assigned task:

\ 1.1.3-5




QUTLINE OF INSTRUCTION

INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

(a} Suitable for trade
or profession

(b} Hair styles and beards

(c) Safety shoes or foot
protection devices

(d) Jewelry, loose scarfs
and ties

{e) Individuals requiring
eye correctiorn, hear-
ing aid or prosthetic
devices

B. Electrical shock and first aid

1. Why deaths due to electrical shock

a.

b.

C.

Not observing safety precautions

Carelessness

115 volts or low voltage
tiggest killer

2  (onditions needed to cause shock

é.

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

This circuit must contain a

difference in potential or as
commonly known - voltage

1.1.3-6
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 OUTLINE OF INSTRUCTION ‘ INSTRUCTOR ACTIVITY STUDENT ACTIVITY
3. TFactors determining severity of |
shock .
a. 0.001 ampere or 1 ma (one

thousandth of an ampere) -
felt -

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

Fffect of body resistance

a.

Thick skin - 100,000 ohms per
square centimeter area

Thin skin - 10,000 ohms per
square centimeter area

Wet ;kin - varies 300 to 1,200
ohms per square centimeter
ared

Potential difference (voltage)

a.

30 to 450 volts most dangerous

~.

-~

1.1.3-7 ~
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/
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STUDENT ACTIVITY

/

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

6. Recognizing shock victims
Y

a. Shock occurs when blood circu-
lation is disturbed

b. 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

7. Removal of victim from source of
electricity

a. Deenergize electrical circuit

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

1.1.3-8

o3

-
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OUTLINE OF INSTRUCTION | INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

b.

1f 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 cown and warm

Loosen clothing to allow for
free breathing

CAUTION: DO NOT give stimulants

C.

1f any serious bleeding, it
must be checked prior to
admipistering further first
aid

1f person is not breathing
administer artificial
respiration

Mouth to mouth resuscitation
is the proper method to use

1.1.3-8
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JUTLINE OF INSTRUCTION

INSTRUCTOR ACTIVITY -

STUDENT ACTIVITY

_f..

h.

It should be started as soon
as possiple

Rate is about 12 breaths
per minute

If victim's heart beat has .

stopped, apply closed chest . .
cardiac massage ‘ L
Proper application of cardiac
nassaqe e “

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

(¢ Kreel beside subject and
place one hand across the
breastbone with the heel
of the hand resting on
the sternum

NCTE: Sternum {definition) - :
Chest breastbone - a compound
verrtral bone or cartilage
connecting the ribs and
shoulder girdle

. Place second hand on top
of first with fingers
pointing toward the neck

Con N
N
gt

1.1.3-10
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" QUTLINE OF INSTRUCTION | INSTRUCTOR ACTIVITY STUDENT ACTIVITY

(4) Rock forward with arwms
nearly straight so as to
transmit your body weight ‘
through the arms 7

(5) Depress chest just enough
to establish a pulse

(6) Repeat 60 to 80 times per
minute ‘

(7) Precautions:

(a) ?néure proper hand
position to prevent
internal injuries

(b} Apply maufh 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 s
1. “Fire péevention v

a. General cleanliness of entire
area

1.1.3-1 : A
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JUTLINE OF INSTRUCTION - _INSTRUCTOR ACTIVITY

*b. In werk area where work with
électrigity is being done

(1} Avoid use of flammable
cleaning fluids

(2) Gasolire, benzene, ether,
nd similar flammable
cleaning fluids shall never
be used on either energized
y \\\or deenergized electrical
N ' apparatud

Alcohul shall never be used
' for cleening near electrical
“ equipment

—
()
—

., o
c. Re-p machinery clean

. (17 Cil, grease, carbon.dust,
etc. -

(2% Clean and inspect machinery
d. (Cleaning fluids and open flames -

() E:pid open flames -

&) ‘Never use in confined spaces

» o {3} Danger of explosions and
_ fire

. STUDENT ACTIVITY

i1
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QUTLINE OF INSTRUCTION ‘ INSTRUCTOR ACTIVITY STUDENT ACTIVITY

b3

D. Fighting anc reporting fires
1. Procedyres tc follow in case of fire

a. Deenergize electrical circuits
‘or equipment

b. BGive the alafwr
c. Evacuate the area
d. Call the Fire Department

(1) Fire Department may be
> , callec first if it is
more expeditious than
deenergizing power control
circuit '

(2) Power circuits should be .
deenergized before fight- FTE
ing begins %

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

f. When notifying Fire Department:
(1} Phone: Ext. 2333

(2) Givevbu11d1ng number and/or -
et e e - " location of fire : C - L

1,1.3-13

83
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QUTLINE OF INSTRUCTION . INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

2. (lassification of fires

. .

a. Class A - Those involving ordinary
‘combustitles such as:

(1) Wood
(2) Cloth R !

(3} Paper, etc.
} .

b. (lass B - Those involving greases,
oils, paints, other
flamrable petroleum pro-
ducts and flammable liquids
in general

¢. Class ( - Those involving energized
' electrical equipment

d. gjasslpf- Those involving combustible
metals

£. CoMstruction job safety K
‘ 1. Drinking water

.. a. Fresh and pure drinking water at
: every job site -

. Cbtained only froi approved sources

«




OUTLINE OF INSTRUCTION : INSTRUCTOR ACTIVITY STUDENT ACTIVITY
c. Use the follewing dispensing ‘ |
methods
(N ‘Statfonary bubbler with | .

guarded orifice installed
on approved water line

(2} Enclosed water container
and irdividual drinking
Cups

(3) Portable sanitary drirking
fountain which meets F.deral
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 faci{lities

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

1.1.3-15
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QUTLINE OF INSTRUCTION
b.

INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

Privacy. Shall be constructed
to shield occupant from view
and protect against weather and
falling objects

tocation. Located so as not to
contamirate any domestic water
supply used( for drinking purposes

Drainage. So iocated .and banked
that surface water cannot flood
the pit

Trough. Efach privy provided with
adequate urinal trough

cewer conrectiors. [f available,
connections shall be made at once

Pit latrines. If no other facili-
ties available, a pit latrine may
be censtructed.

(1) Shall contain fly-tight box

(2) CCﬂstructed over .a pit or
pail

(3} Or other suitable containers
vhere pxts are 1mpragt$cab¥e

1.1.3-16

St

~

),

4



S

-

?muse OF INSTRUCTION - INSTRUCTOR ACTIVITY STUDENT Acﬁ%vm

3. Personal protection
a. Clothing and equipment
(1) Pccording Lo type of work
(2) Chipper's goggles
(3) Welder's goggles
(8) welder's shields
(5) Hard hats
# (6) Safety shoes
(7} PRubber boots
(8) Safety be1ts‘
(9) Life!ineg‘
(10) Life nets
() Life preservers or jackets
(12) Respirators

7 (13) Other such protective
equipment or clothing \

& Electric wiring and equipment
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WTLINE 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 |
NOTE: Temporary and permanent electrical
installations should be in accordance
with the National Electrical Code.

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

¢. Insulation mats

(1) CSuitable insulating mats or ‘ _ ,
platforms. ( ' o ' -

{2} Provides good footing for operater
or persons in the vicinity of
electrical machines or eguipment
having exposed live parts of more -
than 30 volts

(3} Individual cannot readily touch
o such parts unless standing on , : _ -
. these mats or platforms / ‘ ,

R




'OGTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY | STUDENT ACTIVITY

d. Extension cords

(1) . .Construction sites - Ground : :
fault circuit interrupters
are required for all temporary
120-volt, single phase, 15
and 20 ampere receptacle
outlets.

(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. y
(3) Shall be tested and 1n$pected |

on a regular basis and main-
tained in a safe condition.

(4) Shall be kept dry and free
from ofl or grease.

F. How to prevent accidents
. 'Gopd work habits
2.

Housekeeping

3. Safety equipment

R e R SRR TS B 1 i ST L BT et s i 2
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- G. Repcrting
1.

-Y'_‘,.a—‘« .
R

d 1.

a. Equipment and material

(1) Proper use

(2}{ Proper inspections
(3)] Proper storage

atcidents

Report g1l acc¢idents no matter
how mi

f
Victim will be sent to the
Dispengary/Hospital for treatment

!

Instruitorfsupervfsor will fill
out required accident forms

a. Accidental Injury/Death, Report,
OPRAV Form 5100/ B!

b. Submit report to Department
Safety Supervisor y

- H.' Duties of Class Safety Petty Officer

kid instructor in enfcrc:ng safety

policies. ... . ..

Griz-20 - 3

o n

! \ g 2
ijLINE OF INSTRUCTIDN . INSTRUCTOR ACTIVITY STUDENT ACTIVITY \
f Safety pL]icy
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QUTLINE OF INSTRUCTION ' INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

I11.

Iv.

C. Safety precautiens concerning fires

&

2. A{d instructor in reporting accidents

3.’ Ensure proper personnel protective
gear is worn by individuals ®pr
working conditions involved i

a. Harchat

b. Ear plugs

c. Gloves

d. Safety shoes

e. Eye protection
Application: |

A. Questions - (Oral questions prepared Conduct oral quiz
by the instructor)
Surmary: Review of important
subject matter
A. Safety responsibilities ‘ :
‘ ; Do not introduce new
material

B. Electrical shock and first aid Hold all questions unti!
completion of summary

[N VSRR PSSR o

D.  Fighting and reporting fires

1.1.3-2

Participate in quxz by
answering questiens

Give undivided attentior
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CUTLINE OF\INSTRUQTION . IN§TRUCTORxACTIVITY STUDENT ACTIVITY '
E. Construction job‘safety, ‘ |
F. -How to prevent accidents |
G. Repérting.acciden{s ' ; /
H. Ask questioﬁs after com-

Vi.

Duties of Class Safety Pétty Officer

Test: None

Note: Fatlure to meet this topic

objective is not considered
disqualifying

Assignment: Mone

_pletion of summary.

94
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.NAVAL CONSTRUCTION TRAINING CENTER
GULFPORT, MISSISSIPPI 39501

CO%STRUCTION ELECTRICIANS/

COURSE TITLE AND NUMBER:
- S CABLE SPLICING' A-721-0023 -

...,

 CLASSTFICATION: Unclassified

TOPIC NUWBER AND TITLE: 1.2.3 _EAD SHEATHED CABLE 3.
= . 7 JOINTS .
TIVE ALLOCATION: Classroom 2 Hours
> Practical 3T Hours

INSTRUCTIONAL MATERIALS:

1. Texg: . |
‘a. Sp]icieg Cable (Outside Plant) Standard
Installation Practices, ™ 11-372-1

‘b. Splicing Tefephone Cable. Setting Up Cable,
TH 11-372-2

- ‘
1

c. Stardard Installation Practices Outside | D

I P1ant Cable Pressurization, TM 11-372-5

“rds . Telephone Cable Splicing CAb1e Testing,

TH 113726 IR

€. TeTephone Cable Splicing. Cable Termina-
tions and (able Repair, ™ 11-372-7

£ Construction Electrician 342, NAVPERS
10636-6 *

Sy 1.2.1-1

&,

2.

g,

" Outside PPant ~ Cable Testing, USAF T.C.
- 3143-10- 15 dated 1 Ju]y 1970
Reference: ‘None e'. Sl
Tfa‘min} Aids: -
a. Display board |
(1) “Types of Lead Sheath Telephone Cable
(2) Steps‘of the Straight Splice ‘ ;
(3) Steps of the Bri&ge Splice *
(4% ?feps of the Butt Splice
b. Transparencies
{1} Straight Splice
(2) Bridge Splice
(3) Butt Splice |
c; Film
(1) Wire For Sound, W/E Company
(2) Far Sound, W/E Company
~ 3
9%
TN e

i

L




. , | . ;
o o "_ . }(‘ ,, > % \‘.
4 Terms and Definitions, CE “C* 1.2.1.11 K c. Lead Sheathed Telephone Cab]e;-IO] pair; 19 to
Te1ephane Cable Identification, , 2 MG - " '
) CE "B“ 1.2.1.21 " : d. SIgeve, cotton, single waﬂ.,.r.“ (16 to 19 ANWG)
- B 'Straight Sb]jce; Lead, CE "C" 1.2.1.14 e. Sleeve, Cotton, single wall, 5/8" (22 AWG)
o ‘q. bridge'SpHce, Lead, CE "C#71.2.1.2 f. Sleeve, Cotton, single wall, 1/8" (26 AG) |

Butt Splice, Léad, CE "C" 1.2.1.3 g. Sleeve, Cettop, single wall, 3/32" (26 ANG)

4. Yraining Aids Equipfient: . . h h. -Sleeve, Plastic, Yeﬂow, 19 ANG (Bridge)
a. Projector, Movie, 16 mm - i.- Sleeve, Plastic, Red, 19 AHGlgitraight)
0 s A )
P b. F’TOJECtO?' Overhead ) . ' j. Sleeve, Plastic, Red, 22 thru 24 AWG (Bridge) .
. ! . i ..
5. Tno‘Es and Equipment ' ‘ k*' Sleeve, Plastic, Blé/;kf, 22 AWG (Straight) \
‘ ~a & . N E PVUR
. Cable Splicer's Tool Box, 1. Sleeve, -Plastic,. Grdgn, 24 ANG (Straight)
g b. Catch pan A m. Sleéve, Plésti'éffiﬁed
« ' . . B * . :
: c. Solder pot , _ n. "B" (onnector . \ SRS ¢
d. Paraffin pot S 0. Connector Scotchlock or equivalent (UY 1S thru
. : S R 5 26 AWG, so",‘ifi) )
6. Material: a0 g L S U .
. ) .. p. Sterine flux ; | :
i a. Lead Sheathed Telephane Cabie, 26 pair, SR < ‘
- 19 te 22 AMG (}p' per student) } q. Paraffin. _ . . :
: b. .lead Sheathed Telephone Cable 26 to - ‘ o
- @ 51 pair, 1S to 22 AKG (10' per stud}ent) T , ._ .
v , o N 22 «;3 .
' . e T " “9% '
i. | ‘ ” s
i - 2 d
‘ . . . " - e ; —"
W . s ¥ =

e E v aes PP [T . . o —— b i v e g e i e LS e s et e




FERMINAL OBJECTIVE |
jSupported entirely by this lesson topic®

#1.z 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 are as indicated by each cable.
7 1. Lead sheathed telephone cable s

a. . Straight sp¥ice - 7.0 hours,,
b. Buttrsﬁﬁice'-‘V.O hours B

L

. Bridge splice - 7.0 hours -~ .

a

AN plicgs will be constructed in accordance

withf TM 1)1-372-series, Construction Electrician

3 82, NAVPERS 10636-G, and Job Shepts CE “C"
% 1.2J series; and will be required to pass an

test et T5-420
© satisfactorily

-audible test si n;l when tested with a telephone’
Zg /

lete tst objective.

al - A

EMABLING OBJECTIVE -« - “ o
Suppor}ed entirely by‘;hié ie;son topic:i ,

#1.2.1 'Upon completion of this topic the student
will be able to construct a strafght, butt

and bridge spTice inea lead sheathed telephone

cable utilizing the appropriate tools and:

S materfals in accordance with TN 11-372-1, 2 .
| o . Coon2aa

U or equivalent test set to

- - 5, 6, and 7; and Construction Electrician

' 3 & 2, NAVPERS 10636-G; and Job Sheets
CE "C" 1.2.1.1J, 1.2.1.2J, and 1.2.1.3%
without deviation. ATl splices will be
Jequired to pass-an audible test sigral
when tegted with a telephone test set.
T5-420(B)/U or equivalent test set to

satisfactorily complete .this objective. -

CRITERION TEST ~

The student will construct a straight, butt, anc
hridge splice in a Jead sheathed telephone cableg
uctilizing the approbpiate ®ools and materials in
accordance with T 11-372-1, 2, 5, 6, and 7\, and
Construction Electrician 3 & 2, NAYPERSC10636-G;
and” Job Sheets CE “C* 1.2.1.1J, 1.2.1.2d, and
1.2.1.3J without deviation. A1l splices will be
required to pass an audibie test signal when
testéd with a telephone test set TS-420(B)/L or
equivalent test set to satisfactgrily complete -
this objective. ‘ ' t? c

HOMENORK o
Read and study TM.11-372-1, chapters 1, 2, and 3

4
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OUTLINE OF - INSTRUCTION INSTRUCTOR ACTIVITY §Tunsur AGTIVIT

I. !ntro&bctfon te Lesson ‘ ® : . ; ‘J\~::5 .*‘ s

A £stab1ish Contact - ) ' Introduce self and topic s ; .
-~ B. Establish ggadiness o, Direct student thinkihg along
‘ . L - desired 1ine -« R
.. -~ "\ ’ { . . . - . v
. vC. Establish Effect N . Show the student the Valuetf the Y
. v e : subject matter to him. : S J
'D.. Overview . State topic objective o e -
o . . Explain the method(s) tobe 4 . "~t
X . [ 3 . . ~o- USEd . ) 3' ) 3 .A I
- - . . Y <
.oo® . * - Topic Criterion Exercise “
e - ‘& How? - L
~ : o When? ; ‘ .
, , o " - ,"
II. Presentation: * , Make ready the T/A(s) 1jsted U
: " o | oo © for fhis ‘Tesson.’ . "
v A. Types of SpTices to be Made * ) - Ce !
‘ { i Ve
) 1% Strajght Hand out test and Job Sheets for R T
& v this. 1éssop. . S
2.. Bridge g | : ’ cw e R
oy o / : R " 2 T .
‘3. Butt. : T o, S
T o < “ * ) * =z
v. B, Apblications‘af Telephone Cable B B . T
- . ' ’ . - . . v ' ‘ s ,‘. ! ’{
g 1. Voice circuits T — e
i | 1.2.1-4 . ' .
= 2 ’ S R % ) e i
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RTLINE OF IHSTRUCTIQN T N INST@UCTOR ACTIVITY ‘o . STUDENT ACTI%TY
) - oo T EEURAN - ,
2. Centrtﬂ circuits- S I ) . : . ' 'S .
s 3. Nhere-ﬂsqd., g T \ " .
r ] - X ! v ) - . r : ) P
a;‘ LAEria1 . . ’ ' : ) ' . ‘. ‘* * ‘ \'(
b.  Direct burial p . -
, c. Conduit ' : . , A ¢ -
(1) Usuany found-in larger . T T
cities and other placés:® SR S oo
that putting it in the - e e LI o
- . yair would be be hazardéus , " Y v
(2) May be run from one . R '
' “manhole to another . . A L
'.C. Terms and Definitions Used In ... - g .t .
\ Te\ephone Cable’ Splicing = . T e - e
. 1.‘ Inside plant - Houses all the = = .o L, \ [ - - T
*  ‘equipment and cables used in a ® o R o, =
* telephone system._ (Also caﬂed - v ’
the Central Offfce.) - ", t . .

2. Outs'!de plant - All other cables ‘ o " '-?,'f IR SRR =
e equipment that is located : . | S 7
noo outside the central office. | S - o,
- 3;,Core.-Theconductorsofa ' ‘- ~ ¢ - ‘ vA
e .., teTephone cable. L ,
| .. l'l," . . i ‘ 2.1"‘5 Y




QUTLINE oF msmucrm\ - " INSTRUCTOR ACTIVITY . STUDEN® ACTIVITY

T4 Lead sheath - The }ead tuvering . '\ - \ L L T
N the COl’e 4 . : ‘ . . ) v R o ? o

- 5. Crutch p]ug - Cammon’term far - -* | ' A
. "4  lead wedge or crntch piece . _ I N . : R .
"6, Binder - Distinctivély varked " . | I "
string found in unit-type .cable. . S S
Used to tie conductorg of a- S . ‘ Teal O . T
unit together.- - | _ S
7. §g§rding - Operation of jnstallfng,' : co - oL :
numbered patrs, quads, or con- . _ - , s
: ductors in a test board. - o : .-
. | ’ : . , .
‘8. Boiling out - Operation of re- - '

meving moisture by pouring molten™ \ . . . ., , _
paraffin over lead covered cable " R ST -~

and splicing materiels. ’ ’

¢ 9. Buflding up the heato- Act of ~ T o
pouring molten solder. onto the shgath . : g .-
until it is sufficiently heated for. ) _ . o
roygh forming of a wiped sleeve - . ‘ -

. Splice ffnfshing'joint . , . ot
0., Choker - Protective cloth wrapping S o : o
= . - Jnstalled at sheath ends bf splice . _ ' .

) " opening. Used for butting of sheaths. . - ; ~ .

il{ Cold Joint - Wiped sleeve which appears
Lo as though it“Mas been wiped with cold . o e
SR solder. It has a rgugh surface and a A ToNT ‘ . _

‘ s -chalky appearance ‘
L.




'OUTLINE OF INSTRUCTION =~ . . INSTRUCTOR ACTIVITY

12.
'y

13.

14,

15,

 16.

Dressing - Operation -of -rﬁundﬁng . : .}_
and forming ends of lead Sleeve - '
. by beating 1n with cable dr.esser. ' :

Drying out - Operation to remve |
m‘sfure By pouring desiccant (misturp

. absorbing powder) over cable and splic~ .

ing msteriarls.

Eutectic -~Name for condition of maximum -
FusTBiTity in a mixture.

Example: Solder mixture of 37% lead and: .
63% tin is 100% eutectic because
this méum may be more easily .
melted n any other solder
mixture. ‘

Flux - Substance used to desolve the

oxTdes which form on -the surface of e

materials (metals) to be soldered.
Sterine 1s the flux commonly used in
splicing telephone cabIes.«

Hillu Operation to. cause solder .
orm a mound near the center of .

' SPlit lead. s}eeu, :
.- Bead seal -~ A V-shaped sean iade ina

Tead sTeeve to form sp‘Ht lud sleeve's
solder joint i .

-

L, % Stupewr activiry
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JUTLINE OF XNSTRUCTfON N o JNSthK‘.TOR AC VITY ' STUDENT ACTIVITY -
_ ) - - .
P "Runntng a_seam - Operatiun to salder -° . - - )
Y . 2 spiit lead sTeeve:-together. T . = . S
Y. 19, .Shim - Strip of cable sheath s T e .
20. ,Shiner - A bare spot in a conductor - ' & . . 2
w . ) A s ‘ LI . ‘
NCTE: -It is caused by excessive .. <. -~ =/ . .
- ] -~ exposure. to moisture by T -
. S + 1ightning burns or excesgive - . PR B
- testing . T ' e '
* 21, Tacking -xOperation -to use molten lead ‘ . ., ‘ T,
. to temporarﬂy hold or secure an cbject S, {’""g‘
22. Tinning .- Operation to 1nitiaﬂy cogt - ‘A / ' o
) - With solder the object to be soldered. B D <
' It is the first step in soldering an . e . .
object. | . : '
'23..Tin_runs out - A cberm which denotes a - )
" F¥inTshed wiped sleeve splice with . - )
impreperly mixed solder. <
D.- Basic-Geometric Pattermns. -
W, L ‘General infof'matidn I .
oo - . X ) '
a. The basic geomtric hatterns are " ‘ ' i
% the layer and‘ the unit. o P B
Ll ) a -
Bt .5
; ‘ “ : ’ : |




-y ', Yayers and/ar the .units is’ LT T o

e ‘7 layers and their position with .. Lt

IEE " ficatfon.

e . 8 circle. .

.~ 7 ‘sdjacent layers. considered .. . ST T T e
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 OUTLINE OF INSTRUCTION . .. .. INSTRUCTOR acrity’ .’ STUDENT ACTIVITY

§.. . c. The mumber of arrangemént of the . . L ] T

e . determined by size (circuit count, ; | o
;- . and’ gauge) ‘of the cable... " . T ‘

[ .d. It s the noger of unitsor s .-’ L L

»

. relation. to the central office SR S P
that determine the count which A : , I .o
is the .basis of conductor Adentt- o : N R

- . ..

. ) " ) | : ."'; PR l ’ \ ) . i ) ) . ‘ ‘
2. LaYer S o . R |

- .

‘a., ,Hhén' circuits (pairs, quads, and S
the 1{ke) -are positioped.to form - ' ..

X LY .
@ : . - B 8

-

b. Lajers are of two'typgs. L e .
' {1) " Stiple Layer - The ciregits - TR L
| are arranged in concentric. . o ' Y

. o . ‘circles and each concentric . . o | .
N ' . circle is one circyit™ . L SR |
- .. thick . e . S

(2) Color growp --A group of .- . . L A

,, ’ .- . ‘.:" ‘s G“e‘“ . ) . . .!:- ‘ . . \ .
| + . _(ay -The circults are arranged . -
o F in concentric circles = - . v

..

g

t .i‘

P iy -
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QUTLINE OF INSTRUCTION C | - INSTRUCTOR ACTIVITY . STUDENT ACTIVITY
~ (b} Each concentric circle | _ '
| is at least two circuits R ) . .
. thick | { ,.
* A}
(c) The connectors of each
circuit are_ twisted:
together £ .
- (d) Adjacent layers. Have
~distinguishing colar codes
- (e) Layers may overlap | )
3. Unit | ' .

a. - Second basic geometric cattern

b. The same gauge wire and direction

of twist * N
¢. The number of circuits and g*e of . ‘
( the conductors in the cable determxne - .
/  the number of units ’

d. In some cases the unit may consisi
- of the entire core

e. Or it may censgst of only a section : !
of the’ core

v

f o ; 1.2:1-10
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QUTLINE OF -INSTRUCTION : xgggaucroa ACTIVITY STUDENT ACTIVITY

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

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

h. A1l 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, Unifofm color unit

a. Cirtuits{ﬁ$thin 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.
- PR
d. The 1nsu1atior of one conductor of
rach pair of the unit is colored \
green, the other is colored white. A | .

1.2.1-11 s
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QUTLINE OF INSTRUCTION . » INSTRUCTOR ACTIVITY

STUDENT ACTIVETY

*

v -

. 1
- - 8§, Mixed cniqr unit:

a. Circuits of each ugit have -
_three colors of jnsulation. «x

b. Circuits of each unit are T s
arranged in layers which con- | e
tain only two colors.

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

designating color.

d. For exéhple, within a given

, unit of mixed color, paired ’
R : cable, all the pairs afe White -

X green, white - red, and white -

e « blue.

; e. White - blue is the color of the
2 outer layer.

f. Thejentire unit is designated
as /@ white - blue unit.

" E. Conductor

- 1. Cables contain various quantities of
~ conductors s

2. The conductor provides the circuit.
~T 3. Each conductor is of a definite gauge.

1.2.1-12
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INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

s

)J F.

.-- "}.

4.

fo

fﬁSuiatioﬁ”of Conductors”  #

2.
3‘

»

. To provide various types of circuits
. these' conductors are,arranged in

. Standard types of insulation

»
b

groups of two conductors, four -
conductors, etc. ° .

, 4 t ,
Tinneg or untinned - _ ° y

Enameled insulated or lacquered

a. Strip paper
b. 'Pulp paper

¢c. Textile

~ d. Plastic
.. Rubber

ﬁaber insulated 1s used only in
sealed cable. /

Tinning, enameling and lacquerin
are optiomal. -

Tinning and enameling increase the
insulation resistance of the con#uctar.

Lacquering eliminates the necessity of
boiling out or drying when splicing.

, . . 1:201""3
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OUTLINE OF INSTRUCTION , INSTRUCTGR=RCTIVITY ‘ STUDENT ACTIVITY
: ¥ . - .
G. Basic Counting.Procedure ,J' » e | :
1.-. Three considerations : ; | k. ! g
. v ' s
a. Relative position of the y , T
centra1 office and the cable -7 - : { ’ _
end - )
C w .“ . .
b. . Geometric pattern : , N
"c. Tracer pairs . o s "
2. Position of cable and central office ! E
2. Represert the end of the cable as . M ' L ‘ Y »
' the face of & clock | . g R "
b. If the end faces away from the % | b .
central office,-the count is fade ’ k ¢ , : ¥
in a counter-clockwise direction. . | .
- c. If the end faces toward the central
‘ office, “the count is in a clockwise = . .
direction. : oL .
. O ! | Tl A
NOTE: . If the cable terminates in two central ‘<z*ﬂg, 1
offices, for example, as in the case = - T
-, of interdffice trunk cable, one of the . L ‘ | l
? central offices is selected as the , ‘ - 4 )
e reference office in determxning the . > o Tt sl
* -~ - direction of the count. | :
®
! i
. 1.2.1-14
4
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OUTLINE OF: ISTRUCTION .~ INSTRUCTOR ACTIVITY

STUDEN] ACEIVITY

e - 3. Geometric pattern.

a.' Onee the pattern has been .
established the count theoﬁicaﬂy iy

ANy begins at the center of the ¢ore [ —
*\ ‘af|d proceeds to the sheath- gfla .. ™
] o

o wise or counter-clockwise
. directiont SR
4 ) - Y
: 2" b, If a layer contains units of com- = ;
R posite gauge. . A
\ ( . o ‘ Ty
. (1) The large gauge units receive <
" .the .low.count of the layer.
(2) The small gauge units receive
| the high count of the Tayex. .. .
//,\ 4. Tracer pairs ' - .
L . . ) L] L ‘ . . —
J / | a. PAlways receives the highest cqunt |
. of the layer or unit. -
$. Located in the core. e oL
c.[ Contains distinctively colored ' - :
<\ circuits, - - ) ' ' -
S - - < 0 S
(1) Known'as tracer L |
" . ) ) . ‘ ._ . . ‘ &
: 3(2) Known-as marker © . ' o v - v
d. The tracers are used to provide '
T talking ctrcuits or spare circuits. ,

I IR L A o S T
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NLLINE ‘OF INSTRUCTION i @ : INSTRUCTO“ ACTIVIT\' STUDENT ACTIVITY. o
The markers are used 'fo establish - ( g
counts in unit- type cables = «
- " H, Compesite Cable ‘ | '3 . .
1. Part of the conductors are of two :' .
imm'e other gauges J
2. Cenductors of each txrcwdf are bf : ‘ ' '
the same gauge. L ” ¢
‘ 3. By gauge composite cables may be - -
| divided into two basié chplements. f e .
. < v
- One complement 't:ontams thé
. * circuits of ome gauge. .
‘ b. The other ;omp1ement contains the : !
g circuits of the othev gauge. ‘ 2
~,"‘4. Compcsite cables are furnished with ‘
variocus complements arranged-in 1uyers, |
- units and layers of units. = = - ) f . .
. AN - (.
5. a.rge gauge complement <is usgally . i ' L7
lotated near or, at the center of: the 4
core. : .
‘f ‘ V- \, R ‘ A, ‘@ "l;
S 6. Small gauge complement is usually * y \ g
5 « located away from ce?fggx of the core.- e
) : § 2 v ‘ > T
: . \ .
L straight Splice, Lead -’ ‘ C ‘ b : _ o
R N 1l2.1416 7
’ TR : o
EEEP I - - o
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OUILINE OF INSTRUCTION

INSTRUCTOR ACTIVIYY.

W USROS e
“

1. Preparipg‘The Lead Sleeve

~ ‘
| a. Cut sleevp endsrsquareiy ¥
_ . " Bev8l edges of both -ends K\ \
) . :
“c. Cléan two .areas, one at each o
end of the: sleeve. This ares
. 'will be wide enough to extend
{. under the cable pasters to.
each end of the sleeve.
. d. Coat cleamed areas witk
L. _ sterine
¢ 'éf' Beat down one end unti} it will
) just fit over the cable and slip
P it out of the way
2. Preparﬁgg The Lead Sheath Cable
a: \Avoid severe bending
- b. AXlow for proper overlaping of
\ cable ends ,
,f_ C,, Establish the centefgaine ef
i, the splice ‘
2‘a4,' ) (1) Minimdm of 3' over}ap‘
AN ' (2) Center 1ine should be set up S0
et e .- that it will be in the center of
. . the complet splice.
i 2.1
\ 4 o ime 1-?.1.17
' B e \ ‘;'.:A_jf/

STUDENT ACTIVITY
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JUTLINE OF INSTRUCTION

. hv‘

£

" Splice-opening length depends
ufon three (3) factors.

(1) Size.of‘cabIe
(2) Gauge of cablé*condgctors

. L ,
(3) Length of splice opening ¥s .
always thres inches: less than

the length of Eﬁ& lead sleeve
Ring the éab\e / |

¢

Apply paper past;} 0]

. . d .
(1} 172" overlapped on ring
(2)- Apply two 1ayers

_INSTRUCTOR ACTIVITY

Show st dehts.pow'to use

STUDENE: ACTIVITY
A
¢

the «nife and rteging pliers.

Clean sheath &" from paper pas- \\ .

ter back up the cables Apply -
two layers of paper pasters at
the end of this area. .'

Tin the cable between thg paper
pasters

NOTE: Be carefu] not to burn *
« ~ through the sheath,

&




INSTRUCTION ';Nf“

INSTRUCTOR A&‘[ IVITY

-y

- P
x'i.

Remove the 1éad shedth. (Qemve
the sheath in-such & manner as tq
leave a bell at tpe butt of the”

cable.) ' ‘_ e

Rotate the cable core as nec ssary
td?aline thg miits or binde{\.

Butting thescable, using onegf
the three methods:. A

(1) «Tucking m}hod K
(2) Nrapping ‘meth ;o e

(3} Ccttoms]ee:?g method <

Pemove moisture boﬂing ‘out. the

pairs with paraffin or 1mreg?\ate<§“ -

uax‘ ) i

N\
CAUTIONj Stress s&ty gt this poin

£ ¢

(1) Paraffin is heated betwié

because of the danger of the
mixture catching on ﬁré

3750F and 3900F (380°F jdeal).
191%. (197 degrees Celsius)

(2) lmregnated ux is heated to
50°F. (1? degreés Celséus)

n

! ¥ .'
o
Use C/B to show different
methods §f necessary. . <

+E

1.2.1-19




QUTLINE QF INSTRUCTION - INSTRUCTOR ACTIVITY "

: ;' m.

:5

. 0.

—

After beiling out the cabie.
position the conductors so' that
“the back pairs can be spliced
first.

<

Tesfing and Bording of pairs

(1) When numbered sp!ice is

required e ) !

(2) .Deﬁete when random sp]ice | ) :

-15 madg .

Joining the conductors
(1) Place the sleeves as
. indicated. Twist the wires

of each paiy together after
p1acement is completed. ‘

(2) Grasp 1 pair of wires in"

. cable A between the thumb and
forefinger of the secoOnd hand.
Grasp another pair of wires
{cable B) between the thumb - -
and. forefinger af thé first R
hand '

(3) Bring bqth gmrs togethef-} for
. splicing aliowing enough slack
to insure a symmetrical layup
of completed splice.. “~
. i

R 1.2.1-20
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QUTLINE_OF INSTRUCTION  INSTRUCTOR ACTIVITY

L

- _STUDENT ‘ACTIVITY

BRI f . .
~ (4) Give both pairs a 1/2-turn . )
.1 twist to break the insulation, J b

(5) Grasp both pairs in the first
. - hand; slide the first hand alon
' h both pairs until th:!proper'tai ‘ ' . .
S length i3 ‘reached and cut both ~ , S
pairs with the splicer's scissors. L :
Observe that the tail is required . '
for 24-gauge~wire. ' A slightly
longer tail {s required for heavier .
wire. R : .

(6) Use the second and third fingers of o R
. the.second hand to hold both pairs ‘ ’ s
~ against-the pailm of the second hand; -
‘grasp the wires just above they twist , ",
and remove the fnsulation. 1f the
insulation will not remove easily, | e .
place the wirés between the thumb - - \
and the back edge of the spoicer's \ .
scissors. Then pull the insulation
from the conductors.

(7) While removing the insulation from ‘

¢ the wires with one hand, separate ' S
the wires of the other pair as . o
{1lustrated in JS 1.2.1.14. ‘ . ‘

(8) . S1ide the first hand under pair ’l/ '
< -of cable A and allow.pair 1 to vest

' on the first hand. Grasp pair 1 of . ° : . ' |

cable B with the f£irst hand and f . ' ! Lo

1

P L 1.2 *
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~ - strip the insulation from the wires ‘ e ' L

+. .with thé second hand. With the first . . . " ‘

- hand, grasp the "ring® wire.- Push = o B AN | ST
the "tip" wire to ‘the side with the - ' ot . ‘

" freé fingers of the first hand | o ‘

I

{9) Grasp the “ring" of cabie B with the : : _ L,
" second hand; draw the wires togethey ‘ - -
and give them a 1/2-turn twist: .
\ PR . Intlude about 1/4-inch insulation of . : .
.+ both wires in the twist. "This will . w o . -
_— prevent ‘unfurlfng. . , Y
(10) ¢r * wires between the thumb and
fore. .uger of the first hand and roll .
‘one wire over &he other. Grasp tgﬁm
tails of botH wires between the th8mb
1 and forefinger of the second hand and \ - |
» . bend the tails perpendicular to the - . | -
: section of wires in the first hand. SERE - C !
-Hold tightly the section of wire in the - | . :
* first hand. Twist the first hard -~ . , - L e
section by’Eranking with a wrist - , : ' '
movement of the second Mand, allowing o o .
, . both wires to turn loosely. between the - : ' - .
. . thumb and forefinger of thé second hand. . e
N Continue cranking until a pigtail . L ’ '
S (twisted section? of 1/2< to Igtnch L. ' 'g ‘ ’ o7
' Tength 1s formed . , . - S : .

(a) Continue cranking until the pigtaii - e 7, . )= ﬁ
is farced behind the thumb and ' - O :

121492 ‘ ) . = "-‘).:}

-
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SR forefinger of the. first. Rand: ‘ S . . -
o S : After a little practice, .you ° - N s T e e
~ , = . - can-make the pigtail by form- : T o
s .. .-ing several twists with the’ S n - e,
T -wires held loosely in the .‘“ * L : :
- . - -second hand. Thg finished - ~ . L
S -' pigtail should be loose‘ly SRR . ",
o " .+ twisted at the néck and _' » g e
v _ _tightly twisted at the, i , s L
S - ‘end. Neck lodseness r uces N S
- the possibility of-breakage, R <
"and free-end tightness pro-
~ vides' gpod electricﬂ contact

et
v

x _ * {b) Crank 18- and 16- gauge wires to L e
' form a-pigtail with.a definite . , L

change from Ieesen.-.ss to - ‘ o A
' tightness K T '

{ - . (c) . Hold both wires espemny tight LT
LT ‘ . at all times between’the thumb R | Y
‘ - and forefinger of the first | T C
S . hand when cranking. 26-gauge -to . T .
: Lo T - 22-0r 24-30&:9& wires and when . ,
3 S - cranking 23-gauge to 19-gauge | . SN
e . - ' ‘ H‘h"es. If this pmn 15 N o ) . N L "\";ﬁ

o

EEII ' not followed, a. spiraling of s
L ! _the smaller around the hmr ® , S R g
L e L wrre (not aaﬁdsti together , S SRR
A ST : the tao wires) an result. . v —
T "‘; R (H) Grasp the s‘ieeve withm t.hmb and e o
e s L forefinger of the first hand, ° Bend - ;,« A Loy T
W . CRRRERRE P35 P J IR
S A : . ® 2 , . =
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STUDENT ACTIVITY

QUTLINE OF INSTRUCTION _ - -

+

(12)

straightness of the pigtail. All of . ,
these factors are important. .
o | 1.2.1-24

the pigtail to an angle of approx-
imately 45 degrees with the scissors
in the second hand. - Determine the
averall -length of the pigtail and
determine the "length 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',

~ 19-gauge conductors. The length

of the tightly twisted end should
vary from approximately 3/8 inch -

- for 24- or 26-gauge conductors to

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

STip 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. ‘

Be sure the pigtails you make are good.

Notice the Tength of the tight turns

+and the loose turns; observe the square-

cut ends and the overall -length and

.

~



OUTLINE OF INSTRUCTION . INSTRUCTOR ACTIVITY STUDENT ACT

(14) Arrange the joints in rows to ensure , : N
a proper splice buildup. The number ‘
of rows is directly proportional to
the splice opening length.

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

(b) 50 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 same ,
distance from each end of the
splice opening

p. After completion of the pair splicing
boil out the splice again.

q. Wrapping the splice with muslin

(1) Start at the center and wrap the
. splice with two half-lapped layers
of dry muslin tzpe finishing off
at the center of the splice.

@ Secure the end of the muslin with a
stip knot. < '

1.2.1-25"
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QUTLINE OF INSTRUCTION P INSTRUCTOR ACTIVITY o STUDENT ACTIVLIy.i” © -
r. Give the splice a final b0111ng out with | N o ) g
pa(affin. - : i
3. Position the Slei&e Over the Splice .
> : oo
a.. Clean .and ste;ine both the sheath : -
s and sleeve -, ' ( ' .
b. Position the sleeve over the splice : ‘ .t
© opening - - o]
2 c. Beat the sleeve ends t1ght1y a- ' _ T - ‘ .
round the sheath ‘ : -
.. 4. Paper Pasters S
a. Limit the width of the joint by -
placing paperspasters around the cable .o
and sleeve. » o ) . -
b. Reconmend that you use two layers |
of paper pasters on the splice
5. Placement of the Catch Pzan o
a.” Sucure cats! pan below joint
b. Place a dry paper (newspaper)
in the bottom of the pan. This .
aids in returning the ccld solder . - - .
to the heating pot. : ) . &
o S . 1.2.1-26 ‘ | | T
l X ~ . .
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+QUTLINE OF INSTRUCTION - INSTRUCTOR ACTIVITY . STUDENT ACTinTY
6. ?rncedu}g for wiping the Sleeve | :
- ‘ a. Flace the wiping cYoth in a ..
_ conyveniert location because
. time is of the utmost import-

arce when the wiping begins. .

b. Hold the catch cloth slightly
below the joint. '

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

d. Build up the heat in the sleeve ¢
and sheath. P .

e. Raise catch cloth so the side : ’ - A

edges touch the pasters, maintain- . :

ing the center of the cloth in _ e e

the shape of a cup or pocket.

f. Ccntinue'bouring the soide(. dis~
tributing it over.the top and
sides of the joint. : : . ‘

. -y
g, Insure uniform distribution of |
- solder over the jodnt. - - . |
h. When the solder gets mushy-bring | | )
' it up to the top of the splice. , , ' .
1.2.1-27 B
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QUTLINE OF INSTRUCTION ~

STUDENT ACTIVITY

i. Insure that the joint is well
heated. D0 NOT OVER HEAT.

j. Form and pack the joint
k. Make the final three 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. ‘
c. Test with a T5-420/U, Telephone
© Test Set or equivalent (76C) for
tone of each conductor.
~J. Bridge Splice, Lead
1. Prepare the lead sleeve
a. Cut sTeevé ends 'squarely

E. Bevel ecges of both endé

| ¢. Clean two areas at each end
RV of sleeve

J
d. Coat cleaned areas with sterine

INSTRUCTOR ACTIVITY

-~

il

3
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INSTRUCTOR ACTIVITY
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CUTLINE OF INSTRUCTION

) ™
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 the cable
e. Apply paper pasters
— f. ‘Ciean sheath |
g. Tin the cable between the paper
pasters
h. Remove the lead sheath
i. Rctate the cable core, as needed | s>
j. Butting the cable
k. Remove mbisfﬁre by boiling out

Position the conductors so that the

back pairs can be spifced first.

" .1.2.1-29
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INSTRUCTOR ACTIVITY
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m. Testing and Bording of pairs

as required , ' N

n. Joinrng the conductors ‘

5. 4Boil out SpTice ' ,\

P. Srapping the splice with muan

G. Give the splice a final b0111ng
out with paraffin ‘

\\\\\\\ 3. Position the sleeve over the splice
. a. Pre-clean and sterine both the

sheath and the sleeve as reeded

b. Position the sleeve over the

- splice opehing |

c. Beat the sleeve ends tightly
around the sheath

g _ .

4, Paper pasters

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

..... b. Recommend that you use two layers
of paper pasters on the splice
1.2.1-30
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CUTLINE OF INSTRUCTION - « - INSTRUCTOR ACTIVITY ' . STUDENT ACTIVITY:

)
2
~

5. qucemgnt'of thé catch pan
a.’ §éc6re catch pan below joint -

~ b. Place a dry paper (neuspaper) in
" the bottom of tng“n§n L

6. .Procedure for wipinq the sleeve “To ‘-“ﬁ~,“

a. .Placé an 18" x i/2" piece of .
cotton tape ii the bridge end . z

b. Place the wiping cloth in a
o convenient location because
‘ _ time is of the utmost importance
' when the wiping begins

c}‘*Ho1d‘tﬁe catch cloth slightly
telow the joint )

d. Pour one ladlé of solder slowly .
over the sheath and sleeve, moving
the ladle in a circu'lar motion at N
a]1 times

. e, Build up thé heat in the sleeve -
- and sheath X t . '

f. Raise the catch cloth so the side SR ,

‘ - edges touch the pasters, maintain- ) -
- ing the center of the cloth in the . ‘

.shape of a cup or pocket

R A

- 1.2.1-31
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g. Continue pouring the solder, dis- , " ‘ ;e
tributing it over the top and o A |
sides of the joint ' ‘ : .
h. Insure uniform distribution of : N
solder over the joint -
’ . i. ¥hen the sclder gets mushy bring
it up to the top of the splice
j. 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\crptch area of the
bridge splice with the 1/2" cotton
tape .
7. Testing the splice
2. Perform pressure test
b. Remove about 18" of the sheath " . o
from the ends of the splice for
testing purposes ‘ . Lo )
: | . ¢. Test with a T$-420/U, Telephone : ‘ ' :
= .« Test Set or equivalent (76C) for - Y -
: tone of each conductor. - , ,
- . X .
. 1.2.1-32 L
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T Ky Butt
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Splice, Lead k

Prepare }ﬁe lead sleeve

v - .« - ’ 5 .
Q1JZQUt sleeve ends sqgarely -
E. “Bevel edges7of both ends

c. Clean two areas at each end
" of-sleeve | -\\\

nd;<;Ceat c\eaqu areas with \\\

N st!gr1ne

e. Beat down end until it fits

over'the chaoker
Preparirg the lead sheath cable
a. Aveid severe bending

bj Allow for propef overlaping
of cable ends

¢

c. Establish center lire

d. Ring the cable

e. Apply paper pcsters

f. Clean sheath

- g. Tin the cable between the paper

. pasters

1.2.1-33
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INSTRUCTOR ACTIVITY

1}

STUDENT ACTIVITY |

Gl

LY

h.

1.
-j.

k.

1.

m.

Remove the lead sheath ~
Rotate thg,cable‘tnre‘
Butting the cable,é
Remove moisture by hoiling bu?
Pesitfon the conductors so -
that the back pairs can be
spliced first. *
Testing and’Boréing of pajrs
Joinirg the‘ccndQ¢;ors‘ ;-

Boil cut splice Cw

Nrappfng ghe splice with muslin

Give the splice a finai bof11ng

out with paraffin

) ’t‘ -

Positxon the sleeve over the sp11ce

a.

Pos

Re-clean and stearine bofh the
sheath ;and the s]eeve as needed
Yfi

n the sleeve over thet
splice opesing -

Beat the sleeve ends f:ght1y
around the.sheath

-

£
-,
d

1.2.1-34
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4. Paper pasters | - \ S | - "
a. Limit the width of the'joint- . ' o . -

placing paper pasters around
the cable and sleeve

R, Recommend that you use two layers
-\ of paper pasters on the splice

5. .Placement of the catch pan SRR
. L ‘ : '

a. Secure catch pan below joint ,
b. Place a dry paper (newspaper) in
the bottom of the pan -

6. Procedure for wiping.the sleeve ‘

. a. Place an 18"% 1/2" piece of ' - C
' cotton tape in the butt splice - . .

-b. Place the uiping cloth in a com- : e -
venient location because time : T
is of the utmgst importance when - ‘ S
- the wiping begins . P : e

; C.. Hold the catch cloth s}ightly f' - ”, 4“” 5 o | ;
! M‘“ the JO‘Ht ) - “ ’ N . ; ) _ %

- d. Pour one ladie of solder s'low!y . e
: " - over the sheath and sleeve, moving - -
the ladle in a gcircular mnijon at . T C ) .
all times : & "‘ e N - - T ‘s

{

1.2,1-35
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’ e. Build up the heat in the sieeve S o ’
~ ., and sheath , _ _ - .
3‘ - « 3 ’ T - .
f. Raise the catch cloth so the side . - ‘ v o -
| edges touch the pasters, maintaining ’ L T |
» the center of the cloth in the shape . .
of a cup or pocket . ¢
g. Continue pouring: the so]der. dwstrxbut!ﬂg
, it over the tap and sxdes.of the joint X |
h. Insure uniform distrabutien of so1der . ’ :
over the jcint
" §. When ‘the solder gets mushy bring it R
up to the top of the splice ) . :
. Jj. Insure. that the joint is well heated ‘ ; - K .
- DC NOT OVER HEAT I R C g
k. Form and pack the. joint - S |
1. Make the final three wipes . ‘
, . : ¢
m. Wipe out the crotch area ‘of the butt | : $ :
. | splice with the 1/2“ cotton tape . S | o _—
ﬁ?ii'h-VT. Testing "the spTice ' B - | . o - :
. . y . . .“Q L -‘ . '. -“ A ‘;'
e a. Perform pressure test S T - : c E
e b. Rerove about 18" of the sheath from o o7 ; R
G the ends of the splice for testikg . . L - R =
purposes | | - | . :
S | | e t20-3% 0 -0 @
v . 1‘3‘; \ . . g
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_ INSTRUCTOR ACTIVITY O

STUDENT ACTIVITY -

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

eack conductor
11, Ppplication:

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

-~

B. ‘Practical Application Period

‘e - .
1. Make a straich* splice in atcordance
with Job Sheet 1.2.1.1dJ

2. Make a Bridge Sp11ce in accordance
with Job Sheet 1.2.1.2J v

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

. IV, ‘Summary: .
B. Types of Sﬁ\ices to be Made
wS;"‘App1i¢§tions of fe1ephone Cable

174

Conduct ofal quiz

Inform students this
segment will be taught
in the shop.area '

Hand out splicing tQpls
and materials as re-

quired for each splice

Supervise and assist as
necessary

Stress safety factors

As students complete
each spiice, test it

Review of important
subject matter

Do not introduce new
material

¢

1.2.1-37

. Participate in quiz by
arswering questiors

Student wilP follow

~ instructions 4ir Job

Sheets listed for each
splice

-

" Give undivided attentfon

8//

135
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INSTRUCTOR ACTIVITY

)

STUDENT Act{X}Tv

C.

.

K.

Terms and Definitions Used In
Telephone Cable Sglicing

Basic Geometric Patterns
Conductor‘

Iqsulation of Conductors
Basic Colnting Procedure
Corposite Cable

Straight Splice, lead
Bridce Splice, Lead

butt Splice, Lead

V. TJest:

A.

Make a Straight Spiice in
accordance with Job Sheet
1.2.1.1

Make a Bridge Splice in accord-
arce with Jobt Sheet 1.2.1.2J

‘Make a Butt Splihe in accord-
arce with Job Sheet 1.2.1.3J

Have students hold all questions
until completion of summary

Hand out splicing tools and

- materials as reguired for each

splice
Stress safety factors

Inform students they will be per-
forming without instructor

- assistance '

Grade student onp Go/No Go basis
as he completes each splice

£

{
1.2.1-328

* Ask questions after ccm-

pletion of sumpary

Student will demonstrate
knowledge by making a
straight, bridge, and
butt splice

Position‘each completed
splice on test frame
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INSTRUCTOR ACTIVITY |

VI

Assignment:

1.

L2
»

£

[ 2 T

7.

g.

S.

A. Read and Study TM 11-372-1:

Practicé‘é page 2=110 thru .
2-121, par 2-?13 thru.-2-260

. Terms - page 1-20 thru 1-22

Patterrs - page 1-2 t ru 1- 13,
par 1-14 thru 1-48

Sheath Pnebarat1on - page 2-45 ©
thru 2-50, par 2-91 thru ‘

2-110 L

Boiling Out - page 3- 9athru :
3-12, par 3-33_thru 8-45 -

Cotton.Sleeves - page 3-12

N thru 3-13, pax 3-45 thry 3-49

Splicing (Twist) Hires - page
3-52 thru 3-59,fpar_3-106 thru
3 118 '

Léad Sieeve; - page 2-103 thru-
2-110. par. 2-187, thru.2-112

Taggﬂng - page 2-135 thry 2-138,

par 2-302 thru 2-310

* Ask qral questions on rgading

assignment

STUDENT ACTIVITY

- oral questiors

)

n

Participate'by arswering



 QUTLINE OF INSTRUCTION - INSTRUCTOR ACTIVITY . __STUDENT ACTIVITY

10. Preparatory Splicing - page 3-1 thru
3-8, par 3-1 ¢Qru 3-3

11. Ccnductor Arranéement - page 3-71 : uo
. thru 3-73, par 3-146 thru 3-153.

B.. ‘Read and study 7.0. 31W3-10-15:

1. Conductor Identification - page
3-6 thru 3-9, par 3-31 thru 3-41

1.2.1-40




NAVAL CONSTRUCTION TRAINING CENTER

) GULFPORT, MISSISSIPPI . 39501

COURSE TITLE AND NUMBER: CONSTRUCTION ELECTRICIANS/
) CABLE SPLICING A-721-0C23

Unclassified ‘
1.2.2 PLASTIC SHEATHED

CLASSIFICATION:

TOPIC NUMBER AND TITLE:
- CABLE JOINTS

‘Classroom
Practical

TIME ALLOCATION: 7 Hours

29 Hours
INSJRUCTIONAL MATERIALS:
']. Text:

" a. splicing Cable (Outside Plant) Standard
Installation Practices, T™ 11-372-1

b. Splicing Telephone Cable, Setting Up Cable, .
™ 11-372-2

c. Standard Installation Practices Qutside
Plant Cable Pressurization, TM 11-372-5

Cood. TelephoneMCable Splicing: Cable Testing,

™ 11-372-6

e. Outside Plant - Cable'resting, USAF T.0.
3IK3-10-15, dated 1 July 197

f. Construction Electrician 3 s 2
NAVPERS 10636-G

\ 1.2.2-1

2-

-~

Reference: \

a. Te1ephone Cable Splicing, Terminations lnd
Cable Repair, ™™ 11-372-7 ’

b. Cable Splicing Handbook 2, 1972, ATAT cgnpaq;

Training Aids:

a. Display board ,
(1) Types of Plaséic Sheathed Telephone Cal!
(2) 1AT Ready Access Kit
(;) 1B1. keady Access Kit
b. Color Codes, 1.2.2.11 |
¢. Straight Splice, Plastic, 1.2.2.1J"
d. Bridge Splice, Plastic, 1.2.2.2
e. Butt Splice, Plastic, 1.2.2.3J
Training Afds Equipmént; None
Tools and Equipment
a. Cable splicer's toql box

T/



€. Material: ) \\\

a. 1Al Ready Access Kit \
b. 1B1 Ready Access Kit. SN
‘c. “B" connectors 19 to 26 AWG

¢. Scotchleck Connector§

(1) UY 19 to 26 AWG

—~ (2) UK 19 to 26 AWG

(3) UG 19 to 26 AkG
e. PicLl-A-Bon Splice Connector

f. PF (Reenterable Filled)
Closure, Scotch 3925

- TEPMINAL OBJECTIVE

Supported entirely by this (lesson topic-

=1.2 Upon comp1etion of this unit the student
will be able-to splice telephone cable
~in the be'low listed types of cable, The
"type of splice to be made in each cable
and ‘the time limit prescribed are as
indicated by eachk cable.

1. Plastic sheathed telephone cable

a. Straight splice - 4.0 hours

1.2.2-2

143

b. Butt splice - 4.0 hours
¢. Bridge splice - 4.0 hours

A11 splices will be constructed in accordance
with ™ 11-372-1 through 8 and Job Sheet CE
"C" 1.2J series, and will be required tc 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 .1}
be able to construct a straicht, butt, arc bridge
splice in a plastic sheathed telephone cable
utilizing the proper tools and materials in acecrd-
ance with T™ 11-372-1, 2, 5, and 6; and Job Shests
CE "C" 1.2.2.1J, 1.2.2.2J, and 1.2.2.3J-without
deviation. A1l splices wil] be required to pass
an audible test signal when tested with a tele-
phone test set T$-42G(B}/U or equivalent test
set to satisfactorily complete 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 T™

11-372-1, 2, 5, and 6; and Job Sheets CE "C" 1.2.2.14J,

1.2.2. ZJ, and 1.2.2.3J without deviation. A1l splices

will be required to pass an audible test signal when.

tested with a telephone test set TS-420(B)/UL or equivalent 43 .
test set to satisfactorily complete this objective.

HOMEHSRK: Read and study TM 11-372-1, chapters 2 and 3

144 |
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e,

I. Intruductton to Lesson

A. Establish Contact o Infroduce self and topic

E. -Establish Readiness . Direct student thinking

' along desired line

C. Establish Effect Show the student the value of the | D
¢ subject matter to him . '

D. Overview State topic objective

Explain the method(s) to be used

Topic Criterion Exercise:

How? . <
Uhen?
. ) 5
11.. Presentation: Make ready the T/A(s) 115ted for
. this lesson .
A. Types of Plastic Sheathed Telephone
Cables Hand out text and Job Sheets ‘for i
this Iesson :
. 1. Cables are formed with various

types of protective covering ’ - : o

known as sheath or sheath :

protection. Basically this

protection is of five types.
; ' ~a. Plastic

b. Lead

1.2.2-3

145
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4 -

C . Jute ’
s d. . Tape armor
€. Wire armor ' : )

. Physical make-up of the cables
. and disposition of their sheaths
for splicing.
, Bt : '
a.. ALPETH (PE-22) (Aluminum,
. Polyéthylene)
. = (1) Plastic insulated conductors,
C : - plastic core wrapper, aluminum
- Jacket applied longitudinally
_ . with overlap and an cuter Pe
. sheath.

(2) It is used aerfally and for
~ short runs in conduit or duct.
b. ALPETH (PE-23) (Polyethylene, Aluminum ’
or {opper, Polyethylene)

(1) Plastic insulated conductors,
: . plastic core wrapper, Pe -
o innersheath, a longitudinally .
applied copper stieath with
- overlap, Pe outer sheath.

' (2) It is uséd for direct burial

o « installetions (PAP-aluminum

B, o Sheath instead of copper).

T . Lo 'A\ . . -

5, S o 1.2.2-4
R : ' - 1406
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« . . 'STALPETH (Steel, Aiuminum, Polyethylene)

\ (1) Uses. paper insulated cdnductors.
plastic or paper case wrappers,
and aluminum.sheath applied ol

« o " longitudinally with overlap,

. ", tinned steel with soldered

' longitudinal seam, a flooding
compound and an outer sheath
of Pe

E (2) It is used in Undergfound and

_____

aerial installations.

d. DS STALPETH (Double Sheathed Steel,
“Aluminum, Polyethylene and Flooding

"Compound)

‘ (1) Paper insulated conductors, plastic
‘ or paper core wrapper, an jnner
sheath of Pe, an aluminum sheath’
applied longitudinally with overlap,
. tinned steel with soldered longitu-
dina) seam, a flooding compound
and¢ an outer jacket of Pe.

(2) It is usod?in burieﬂlfnstaIIations
- but may be used aerially and ‘

underground where situation warrants. '
(PASP is another déscriptive
abbreviation for this cable.)

1.2.2-5
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e,

a.

INSTRUCTOR ACTIVITY

Jute Pr{tgcted CabTe N .

(1) Consists of two layers of asphalt

impregnated paper and one or two
layers of jute. - :

Regular Tape Armor Cable

(1) Consists of two types.

(2)

—

o

(a) The main cable -
(b) C.uipment stuc cab}e'

The type used in main cable is
formed with protection consisting
of one or more inrer layers of
asphalt-imgregnated 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, anc an outer layer of jute
or thermoplastic.

Tre type used in 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

STUDENT ACTIVITY
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¥ [

(1) Single-wire armor cable consists
cf a bedding of jute or plastic,
a layer of steel wires, and
sometires an outer layer of jute
"{2) Double-wire armor cable has an .
additional layer of steel wire
ancd jute
B. Ccler Code For Plastic Insulated Cable Pairs
I 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

2. Even-court (5 x 5 count).
a. Used on 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

]pZ‘.Z'? . hd
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OUTLINE OF INSTRUCTION

5

™

C.

3. How to find and identify a particular

(d)
(e)

Brown

Slate

(2) 5 tip colors:

(a)
(b)
(c)
(d)
(e)

White
Red
Black
*eilpw

Viclet

e duplication of pair colors in
binder group -

pair when 071y pair number is known

a. -

Example: Pair 921, find the binder
number, binder color, the pair number

in the binder.

First ‘divide 921 by 25

Divisor

36  Quotient
25 /927 pividend
75 ' |

7

- 150 .

T

Remaihder

N
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~

~

b>.» The remaindef is 21, the pair number
in the binder group. The quotient
—_ - shows that \the hinder colors have
a .been gone through 36 times.

c./ Take the quotienf\36 and add one (1)
to- it. Then divide by the number

24,
Example: 36
+] '
37 |
Then divide by 24
. -
| 28 /3T
- 2 ,
f | Y3 = The color of the

binder where to
find pair 921 in.

d. Binder Number is‘gl | .
e. Binder Color is 13 (Black-Green) .

f. Pair Number in binder 37 is 21

.

‘4, Spiracode
a. Pesitive tdentification of pairs

1.2.2-9
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-

_b. Simple code using the 10 colors

of the even-countcode
c. Each conductor has two colors

(1) Tip conductor has a spiral
. of the ring color 1n it oo

(2) .Ring conductor has a spiral

of the tip color in it
Uses of Plastic Telephone Cable

1. Even-count cable is used in under-
ground and aerial installations

2. Spiracode is usec mainly
indoors \

Splice Closures and Locations

. rT. Many different types in use today

a. 1Al and 1Bl Ready-Access kit
used dur:ng this course of
1nstruct1or .

t. Reenterable cable cTosures will
be used also

2. Description of types 1Al and 1Bl
Ready-Access kits

Fy

1.2.2-10

- )
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1

a. Cover - Molded neoprene rubber
~ which forms a flexible closure
~ound the body of the splice.
It forms a weather-resistant
cover when fitted around the
nipples and base assembly. ‘ .

t. Nipples - Found at each end,
single or double-coned shaped,
which form weather-resistant
cable entrance holes at each
end of the kit. |

c. Base - Consists of a molded
neoprene strip fastened between
metal strips and has 24 numbered s
entry points for drop wires. ‘ o '

(1) At each end of the base, double
. sheath clamps are provided for
f fastening the closure to the : ‘
cable. The tie rod holds the : e
sheath clamps in position.

-(2) Cables are fastened in these
sheath ¢lamps by means of an
inner clamp or adapter assembly.

: The adapter assembly consists of
J - an inner clamp, two spacers and ) ' .
s a length of lead lashing wire. ) : '
* The.lashing wire holds the spacers r
in place until the sheath clamps ;
grip them..

‘ 1.2.2-11

A FuiText provided by Eric ‘ ‘
A . R 1 :-; } N v I
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(3) Each end of the closure is fastened
to the suspension strand by a
. suspension bracket:and strand lug.
These serve as the electrical bond
between the closure, the cable
sheath, and the strand.

(4) ~Lengths of sealing.tape are
included for making drip collars.

3. The closure should be positibned to provide -
the best arrangement for the entering cables.
Do not place the closure any nearer to
suspension bolt than 18 inches. The 1A}
and 1Bl closures are used:

a. At the junction of undercround and

aerial FIC cables \ 9

b; At aﬁ geria] branch location
s  E. -Sheath Preparation

1. Place the cables in the fina! position and , . .
use temporary ties to hold in place. ' '

2. Place paper tape ¢ollars on the sheath to
mark the Jocation.of the closure. THis .
should be 21 3/4" between the outsidé
measurements of the collars-of tape.

; CNOTE: Use 1/2" tape only. The tape goes
: on the inside of the marks.

;t1.2.2-12 \ E
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R )

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.

(&4 ]

Cut the pa!yethylene along the length
of the cable up to the scored rings.

6. Peel off the po1{ethy1ene. tearing off
around the ring in the direction of the
overlap of the underlying metal ' : -

7. Nick the metal sheath at the rings and
peel it cff.

8. Form 1 3/4" long tabs at each end of
the sheath opening, stopping short of
the paper tgpe 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 frpm the core.

- NOTE: Dofnat bend the tabs sharply, since |
the aluminum may tear at the base : . -

1.2.2-13
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STUDENT ACTIVITY

»

12.

13.

14.

15.

16.

17.

of the tabs. Also, remove all
projecting slivers of metal to
prevent puncturing of the core
wrapper.
On cables over 0.6" in diameter, form
a collar around the core wrap.

Slide the collar under the tabs as far
in as it will go.

On cables Tess than 0.6" in diameter,
wrap the collar with five turns of
0 vinyl tape.

Select inner clamps (and adapter
assemhlies, if used) on the basis of
cable diameter.

- 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.

Work the clamps back under the tabs

until the measurement of 16 3/4" between
them is obtained.

1.2.2-14
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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 Cgpie Size Inner Clamp
1A1 0to 1.0 in.  PIGEI%E
181 1.6 to 2.2 in. PI6E19S

2. Clamp cable ends in the above range of
sizes directly between the sheath clamp
~and the clamp bracket.

LES)
»

Use adapter assemblies for « *bles of the
following sizes: .

Closure  Cable Size Inner Clamp Adapter Assembly
L 1Al 0 to 1.0 in.  PI6E198 1388
1B 1.0 to 1.5 in.  P16E200 1384
1.2.2-15 J
. v
157 )
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INSTRUCTOR ACTIVITY .

STUDENT ACTIVITY

QUTLINE OF INSTRUCTION {

Fasten the two spacers of the adapter
assenbly .over the inmer sheath clamp

with lead lashing wire. Use three .o
turns of lashing wire and terminate

Fasten the adapter assewbly between the
sheath clamp and the bratket. Make sure
that bosh the upper and lower sheath -

"clamps and the tie rod are in position

before tightening either clamp.

Irsert the middle bolt in the P16E808 .
bracket and place the bracket over 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.

HOTE: 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 assemb?y.

Rerrove the temporary bondxng across the
sheath opening

Fbrm drip collars of sealxng tape on the
cable sheath at each end close to the
sheath c?iﬁp bracket.

1.2.2-16
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OUTLINE OF INSTRUCTION - INSTRUCTOR ACTIVITY | STUDENT ACTIVITY

g. Place two turns of D vinyl tape over
each drip collar to prevent “he
cover from adhering to the sealing
tape.

10. When a 1B1%losure is used on a cable
that is less than 1 inch in dfameter,
build up @ cone-shaped collar, to seal
of f space between the cable and the Y
terminal nipple. | CL

G. 4£cre Preparation And Joining Polythylene-

Insulated Conductors. : ' y

1. Even-count polyethylene-insulated _
conductor cables are fully color coded, ~ : ‘

- with pairs arranged in 25-pair binder ’ ‘ o
groups. After opening.the cable, mark , ‘ e
each binder group ‘individually to keep v ‘ v
the pairs permanently associated. Do
this by using short lengths of paired
polyethylene-insulated conductors of
the same color combination as the: binder,
or by using colored plastic rinqg. :

~. Tie off the ends ‘of each binder group so
. the pairs wil] not unravel.

3. It may be necessary to- rotate ‘the cofe
to allow alignment of binders as close’
- as possible. .




OUTLINE OF INSTRUCTION

INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

¥

4.

10,

Splice the polethylene-insulated
conductor (PIC) cable pairs color .
to color unless otherwise specified.

After all the binders have bheen
marked, carefully bend them back
out of the way. f

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 ends off about 1/4" from

the inner jacket.

Splice the first 12 pair, then cut‘thé
remaining pairs off 1/4" back of the
base of the first 12 pair.

The next bincer is taken from the left

to the right side and tied with the
cerresponding binder group. It is then
layed back to the Teft 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.

Various types of compression connectors

"used. ‘

1.2.2-18
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[

a. “"B", “UR", and "UY" are used on .
straight, butt, and bridge splices.

b. “UG“‘cannector is for a bridge
splice only.

c. Pick-A-Bon splice connector

Fitting the Cover.

1.

The nipples used at the ends of the
cover are grooved, with the diameters
of the grooves marked on it.

Select the proper grooved nipp1e-
for each cable and cut off the outside
portions of the tapered ends.

Fit the nipples around the cables at

each end, then slide the nipples over
the suspension bracket until the pro-
jection on the sfde of the bracket

‘clears them.

Fastien the strand lug to the suspension
bracket at each end then fasten the
strand 1ug to the strand. Remove the
houseline ties.

Starting from the rear, work the cover
between the strand and the sheath clamp.

The sides and bottop of the cover are
grooved .tc match the grooves in the

151
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QUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

9.

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 clipg.

Flua unused cable openings in the
nipples with the P16E50& plug for the
1AY closure and the P16ES518 plug for
the 101 closure. -

Tape all ripples to the entering
cables with two half-lapped turns
of T vinyl tape. ‘

In removing the cover, unfasten the
bottor and end clips. It is not
necessary to rerove the nipples.

1. Sheath Preparatior, Bridge.

1.

a3
.

The bridue cable is prepared the same
as the main cable. The only change
i wrer sncll cables are used it ~

‘tecomes recessary to use an adapter

se as to maintain the continuity
between all cables.

Be sureé that you mark the cables
rroperly sc that the inclosure will
fit.

J. Core Preparatior and Joininc Polyethylene

Irsulated Condurtors, Bridae.
‘ _

1.2.2-20
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-

STUDENT ACTIVITY

1.
2.

Rotate the catle core if recessary

khen makinc a bridge splice in
existing main cable ¢r during a
new installation the fold back
method will be used.

Pair preparation i§ the same for the
hridge 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 "B" connectors. -

b. For exiéting cables use the
SCCTCHLOCK "UG”

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.

Cut the individual conductors at

random lengths to reduce the possibility
of shorts or crosses. These random

ends should not be more than 1" from
cable end.

1.2.2-21
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INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

3.

When the cableends are fully prepared,

secure the cup into desired position
for potting. Mix ther "UNIPAK" Brand
Container of "SCOTCHCAST" Resin No. 17
per instructions on the guard bag.

Chip off corner of "UNIPAK" Container
and four resin intc the cup until
arproximately 1/2 full.

Insert cable conductors down in the
plastic cup and top off with remaining
resin if needed.

Allow to remain undisturbed until the
assembly can be clamped.

After the kit has set it is time to
close the inclosure as in the straight
and tridce splice.

Test the splice with a Telephone Test
Set TS-420(B}/U or equivalent.

L. Butt Splice, Liing the 1Al Ready Access Kit

1.

The cable is prepéred the same as the
bridge splice, except that the cable
core is rot cut at this time.

After the cables are in place, install
tre terminal block with 6 pair on it.

1.2.2-22

-

Cdnl



QUTLINE OF INSTRUCTIOMN ’ INSTRUCTOR ACTIVITY STUDENT ACTIVITY

3. Use the "UG" connector to connect
- the 6§ pair.

4, Put couver on splice as in bridge
and straight splices.

[ Al
»

Test the splice with @ Telephone
Test Set TS-420(b)/L or equivalent

1. Reenterable Euriecd Cable Closures
1. Scotch R. F. Closure
a. Three sizes
(1) 3¢%24 \
(2) 3925 )
(3} 3926
2. Cable preparatior for 3925
a. Do not nick or cut underlying
layers during the following

operations.

b. Scuff 20C mm (8") of sheath
at sheath cutback point

c. Wrap tape over scuffed area

1.2.2-23

1€5




S

QUTLINE OF INSTRUCTION ' INSTRUCTOR ACTIVITY

e,

Noteg This tape keeps cable

filler off sheath unti} closure
ends are in place. )
Ensure proper opening is maintained

Splice opening will depend on the
cable size.

(1) 3 to 12 pair - 150 mm (6")
(2) 18 to 50 pair - 250 mm {10")
{(3) 72 to 100 pair - 400 mm (16")
hark}the cable 19 mm (3/4") from

the scuff toward the end of the
canle and remove all the outer

- sheath and shielding down to the

core. X

Perove another 19 mr (3/4") of

the outer sheath leaving the shielding
intact.

Nete: This shielding will be used
in grounding cable.

Train cables into proper‘place and
install scotchlock 4461 shield
connéctor.

[t may be necessary to take up slack
in catle if the main run is not cut.

V.2.2-28
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_QUTLINE OF INSTRUCTIQN -~ " INSTRUCTOR ACTIVITY - STUDENT ACTIVITY

j. Remove tape from scuffed~area on

cable sheath, ‘ I
k. Trim closure ends to fit'slightly

1cose on cable sheath, allowing

for mcisture buiﬁdup

1. Cut closure bodies at cutoff point:

(1) "3 to 12 pair - 150 mm (6") - L \
Cutoff point A. :

(2) 12 to 50 pair - 250 mm (10") -
Cutoff point B.

-~ 1

3

(3) 75 to 100 pair - 400 mm (16") -
No cutoff point.

m. Snap body top onto end tops. Hold
this assembly against cable and _ 0
mark 4 locations where closure : o "
ends meet cable. ,

n. Wrap sufficient mastic at marked
Jocations to seal closure ends
when attached. Wrap and press y <
rastic around bridge or service
wire spliced cable.

0. Positior closure so ends line up ) - ,
. over mastic rings and attach end . ' -
tops to end bottoms.,

~1.2,2-25 ' -
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JUTLINE OF INSTRUCTION : INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

Note: Tongue and groove sections must
be snapped together for proper
attachment.

-

»

p. Wrap scotch 88T tape over mastic on
outside edge of ends. ‘

¥j. Remove body top from ends and attach tl*:L;ff’f 
. %

hose clamps.

CAUFION: Do not move ends during

. - this cperation.

r. Wrap scotch 887 tape over mastic
on inside edge.

Mote: Wrapping of ‘tops in sfep§-p. and
r. assures proper seal of 440)
_ compoung. ,

s. Mi, Unipak 4401 Encapsulating Compound
per instruction en bag. Pour into °
each fi11 pagt until erds are fi11e£l

3. Splicing the conductors using only m§§\
filled connectors. , .

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.

/
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QUTLINE 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 (1/8") 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.

d. Insert nozzle around shield 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 o
to eliminate voids. ‘ ¢\

Note: Gloves are provided to keep hands

clean during packing and spiicing
bundle wrapping.

1.2.2-27
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QUTLINE OF INSTRUCTION

INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

" f.

Continue injecting and working
4422 into splice until it is
completely filled and covered.

To hold the 4422 packing in the
splice in a compact bundle, wrap
45 e (1 3/4") wide Fiberglass
Tape firnly around shield con-
nectors and entire splice. No
overlap of tape is necessary.

Smooth out 4422 packing with
spatula after wrapping fiber-
glass tape.

5. Closure body attachment

Rermove hose clamps
Fasten body botton onto ends

Fasten body top to body bottom
making sure tongue and groove
sides mate properly.

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. =

Press all latches IN to assure
positive locking over each hook.

1.2.2-28
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STUDENT ACTIVITY

QUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY

§ B

6. Reenterable Engapsulan; Injection .

Note: Do not inject 4422 packina
until 4401 compound "in ends

has cured. : \*q\\

a. Cut off nozzle tip of 4422 cartridge
about 15 mr {1/2") from end, and
puncture inner seal in nozzle.

b. Insert cartridge into gqun at a
200 angle to the splice.

¢. Continue injecting 4422 into
splice until closure is filled.
Note: Do not remove injection gun
immediately. Release gun piston
and vait until 4422 back
pressure has forced excess
encapsulant back into the
cartridge.

d. After removing gun, push cap onto
injection port.

7. Reentry when necessary for repairs N\
a. Remove hose clamps ) -
b. Pull latches out on closure body
c. Reﬁove closure body tdp and bottom
1.2.2-29
17
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1S/

-~

Note: Screwdriver pry slots are
between top and bottom-body
to aid in removal. (\5

Ncte: 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").

f. 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.

1. Inject 4422 as before.

I, Applicatior

- A.. Questions - (Oral questions prepared by Conduct oral quiz Participate in quiz bv
the instructor) _ ) answering questions
B. Practical Application Périod' . “  Inform students this Student-will follow
: ' segment will be ‘taught instructions in Job Sheets
in the shop area listed for each splice,
‘12230 o |
2. | - '1‘7'3
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© INSTRUCTOR ACTIVITY.

STUDENT ACTIVITY

IV.

V. Make a straiéht splice in
accordance with Job Sheet :
1.2.2.%0

2. Make a Bridge splice in
accordance with Job Sheet
1.2.2.20.

3. Make A Butt splice in
accordance with Job Sheet
].2.2.3;’. l ’ '\

\ -
&

Summary:

}

A. Tyées of Plastic Sheathed

Telephone Cables

*

R. Color tode For Plastic Insulated
Cable Pairs

C. Uses of Plastic Telephone Cable
0. Splice Closures and Locations
é. Sheath Preparation

f. Installing The éase Assembly

- Wand' out sp%iiing tools

apd materials as required
for each splice

<+

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

Give undivided attention
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QUTLINE_OF INSTRUCTION ___ INSTRUCTOR ACTIVITY _ STUDENT ACTIVITY W

. G. Core Preparation and Joining

Polythylene-Jnsulated Conductors
tH. Fitting the Cover
1. <heath Preparatior, Bridge

J.  Butt fplice, Using the 1B1 Ready
Access Fit

K."Insta??ing the End Seal Kit

L. Recnterable turied (able Closures - hsk questions after con-
pletior. of surmary
Vooodest end out splicing toels Student will demonstrate
) and materials as required knowlecge by making a
C e Make a Straight Splice in for each splice. <traight, bridge, anc
N accordance with Job Sheet ' butt splice
1.2.2.%0. “tress safety factors.
B. Make g4 Bridge Splice in Inform students they will be per-
accerdance with Job Sheet forming these splices witrout -
_— 1.0.2.2J. ’ instructor assistance.
! Co Meke a butt Splice in accordarce arade student on Go/No GP basis Positior each completed
with Job Shee. 1,¢.2.34. as he completes each sp)i. - splice on test frare.

Vioo hesignme:r t

AL Fead ang study TV 11-372-1¢ _ Ask oral questions on reading Pérticipate by answering
: assignment oral questiors .
N .
-1.2.2-32 ) *
r
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INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

Types of Cable - page 2-37 thru
2-45, par 2-71 thru 2-80

Pick-A-Bon - page 3-13 thr. 3-35,
par 3-50 thry 3-85

Pick-A-Ben Connectors - page 3-48
thru 3-52, Charts an¢ Tables

Compressicn Connectors - page.
3-59 thru 3-63, 'par 3-119 thru
3-123

HS/
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NAVAL CONSTRUCTICON TRAINING CENTER
GULFPORT, MISSISSIPPI 39501

COURSE TITLE AND NUMBER: CONSTRUCTION ELECTRICIANS/

.
CABLE SPLICING A-721-0023 one

Training Aids Equipment:

5. Tools and Egquipment:

CLASSIFICATION: Unclassified

a. Cable Splicer's Tool Box

TOPIC NUMBER AND TITLE: 1...3 JOIN PLASTIC ANC

LEAD SHEAYHED CABLE 6. Material:
TIME ALLOCATION: (Classroom 2 Hours a. PIC Telephone Cable, 25 pair, 19 to 22 AWG
Practical 1< Hours

o b. Lead Sheath Telephone Cable, 25 pair, 19 to
THOTRUCTIONAL NMATERIALS

22 AWG
o Text: ’ ) c. Sleeve, lead, 1 1/2" x 1&¢
.- P TP T k)
a. Construction flectrician 3 & 2, d. Slteeve, plastic, 3/32"

NAVPERS 10630-G )
e i , ¢. Pick~A-Bon Splice Connector
. Splicing Cable (Qutside Plant) Standard

Installation Practices, TM 11-372-1 TERMINAL OBJECTIVE

S, Refererce: hone

Supported entirely by this lesson topic:

Training Aids: ¢1.2 Upon completion of this unit the student will

be able to splice a straight splice in plastic

a. Display Board - Steps of Lead to Plastic
Spiifce
b, Desiccant - CE 07 1.2.35.1]

¢. Joininc Plastic and Lead Sheathed
Telephone Cable - CE "CU 1,2.3.14

17

“

23-1

sheathed telephone cable to lead sheathed
telephone cable in a 7.0 hour time limit. The
splice will be constructed in acceordance with
™ 11-372-1 through 8 and Job Sheet CE "C" 1.&J
series, and will be required tc pas. an audible

L~
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test signal when tested with a telephone test
set TS-42C(B)/U or equivalent test set to
sq%jsfactorily ccmplete'this objective,

Y

ENABLING OBJECTIVE
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,
Constructior Electrician 3 & 2, NAVPERS 1063¢-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 telephonée test
set T5-420(B)}/U or equivalent tést set
to satisfactorily ccmpliete 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(B}/U or equivalent test
set to satisfactorily complete this objective.

“ ﬂ ,

~

HOMEWORK

Read and study:
1. ™™ 11-372-1, ch§pter 2

2.°. CE 3 &2, NAVPERS 10636-G, chapter 12

s 3

1.2.32

15!
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QUTLINE OF INSTRUCTION

INSTRUCTOR ACTIVITY

STUDENT -ACTIVITY

I. Introductior to Lesson

A. Establish Contact

B. Establish Readiness
C. Establish Effect

D. OQOverview

1. Presentationr:

A. Preliminary Frocedures For Splicing
Plastic Sheath To Lead Sheath

Telephone Cable

1. Determmine the length and size
of lead sleeve using the follow-

ing tatle:

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



- QUTLINE OF INSTRUCTION | INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

b. Length of sheath opening
“in inches:

11 /2"
13 /2"
13 1/72°
c. Size lead sleeve in inches:
11/2 x 15
1 3/4 x 17
2 x 17

NOTE: After the size of the cable has
. been determined you can determine
the sheath opening.

Measure and mark splice location

Make an -additional mark of 4" on the
lead cable
&
Make an additional mark of 7" on
the plastic cable

B. Sleeve Preparation

.“

(dean 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 '

1553
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STUDENT ACTIVITY

2.

3.

Clean.the other end for a distance

of 2". This end will be towards

the lead sheath cable.

Place prepared sleeve on the lead cable

. Plastic Sheathed Cable Preparation

1.

~3

12l

Repove the outer Pe sheath at the
appropriate mark

Remove the shielding. ({Be careful not
te cut your fingers or conductors.)

when applicable remove inner Pe Sheath
Kerwove core wrapper

Rerove ancther 1/2" of outer Pe jacket
Selder 424 Scotch electrical shielding
tape tc the Pe shield. Use 48" of this
tape.

Scuff seven inches of plastic sheath
Prepare a ccne-shaped casting form
Insure the largest diameter of the

form 1s not larger than che inside
diameter of iead sleeve being used.

1.2.3-5
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QUTLINE OF INSTRUCTION ,, INSTRUCTOR ACTIVITY STUDENT ACTIVITY

et e —————

10. Fashion hole in cone shaped form
and slide it over cable to temporary
pesition about 4" from Pe jacket end

11. Turn up end of cable and secure in
a ver-ical position for casting
operatior.

12. Move form up to casting position, and .
place tape if necessary to hold it in 4
position or to close any openings.
The rin 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 contairer.

14. when mixture is 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 Tiquid. :

1.2.3-6

155
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IRSTRUCTOR ACTIVITY

STUDENT ACTIVITY

16.

17,
18,

&

Allow the mixture to harden or until it
is firm and cool to the touch.

Peel off the. form and cleén the casting.

Bend the cable with the casting back
into position for splicing.

D. Lead Sheath Preparation

1.

Ring the lead sheath. Be careful not
to penetrate conpletely through the
sheath.

Scrapeand clean sheath thoroughly with
shave hook back to the mark that you
made 1n step A3,

Imrediately after cleaning the sheath,
coat it thoroughly with stearine.

Ppply two layers of paper pasters at
each end of the cleaned cable.

Tin the 4" of cleaned lead sheath.
After the sheath has cooled remove

that portior of the sheath in.front
of the tinned area.

Fut on the choker.

1.2.3-7
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CUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY
B.

10.

11.

12.

Spread the wires for boiling out
the cable.

Prepare the paraffin,

Set catch pan for easy access to
heating pot. ~

‘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.

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.

“b. Leave suitable length for

staggered-splicing.

As pairs are selected for splicing,
place a plastic sleeve over one
conductor in the opposite direction
of which you will lay the conductor
after the splice is made.

1.2,3-8
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4

.
3.

Remové%the required \eng;h of -insulation
from the conductors

Twist the 1nd1v1dua¥1y skinned con-
ductors together. .

a. Make the joint 1-3/8" to 1-3/4".

.- Stagger jeints for a uniform lay.

" c. Start joint with three loose half-

turns {abcout 1").

d. Finish joint 'with five tight half-
turns (about 3/8" to 1/2“?.

Cut off excess wire,

Bend pigqtail into pTacé and slide
previcusly placed sleeve over the
Jeint.

wrap the body of the splice with a
plastic envelope cut from a sheet of
pclyethylene or equivalent naterial.

‘Leave .a slot at the top of the envelope

to put in the desiccant.
¢

Put in proqsr”amoupt of desiccant.
\\'A ’

e

™oy,

- £9
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CUTLINE OF INSTRUCTIN INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

DESICCANT TABLE

Size of Cables weight of Desiccant in Grams

51 pair ang smaller . . . . . . .. . .20

76 and 101 pairs . . . . . . . . .. 40

152 and 202 pairs . . . . . . . . . . . 70

Larger than 202 pairs . . . . . . . . . 30 per each 100 pairs

F. Wrapping the Splice

1. Cover splicé with a single layer of
half-lapped vinyl tape. Do not over-
lap cable sheath or metallic shield.

2. Wrap the splice with Scotch #24 Copper
Tape.

a. Extend the wrap onto the lead
sheathed cable. :

t. 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 lengthwise

about 1/4" from the base of the casted end
seal. ‘ : ‘ “r

1.2.3-10
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b ] .

WILINE OF INSTRUCTION
A ‘a. Start at the base of tﬁe cesf

-

and wrap-down for 2" with #24
copper tape.” -

b; Hrap the copper tepe tight]y,

-

.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 v1ny1 tape’ tabs.

Press a hot iron fimmly against the wire
tape at numerous points around the
sheath until dark patches appear through
the mesh

Place the Tead sleeve over the spTice

a. Overlap the lead sheathed cabfe
asaut 1-172".

EE

b. Overlap the wire tape on the pﬂastxc

sheathed cable about 1",

.+ Beat in the-end of the lead sleeve on

the lead sheathed cable side and wipe

- 5p11ce in the usual manner. . y

6.

,On the plastic sheathed ceb]e shape the
“end of the sleeve te the copper wire in
a graduaily tapering slcpe

- | ©on2.3-n

INSTRUCTOR ACTIVITY

" STUDENT ACTIVITY
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OUTLINE OF INSTRUCTION
LT

H.

‘Solder the sleeve to the )

-

copper tape.

Taping the Joint

1.

“Fi11 in the voics between the plastic

sheathed cable and the lead sleeve
with rubber tape.

Apply 2 half-lapped Iayérs of rubber
tape. Extend 2-1/2"'on each side
where the lead sleeve jonins the-wire

_tape.; : :
." Apply a collar of three turns of

4" adhesive-backed aluminum tape.
Smooth into place with a cable dresser.

Apply 1-1/2 turns of 2" adhesive-backed '

" aluminum tape at each end of the first -

collar. Overlap previcusly placed
aluminum tape about 1/2".

Smogtﬁ collar wjth a cable dresser.
Apply 2 half-lapped layers of vinyl tape.

a. Start the f1}st layer o& the lead
sleeve 1" beyond the aluminum tape.

b. Start the second layer on the leat

sleeve 1" beyond the end of the

INSTRUCTOR ACTIVITY
R A

<
\
-
t
{
AN
~

©1.2.3-12
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pUTLINE OE INSTRUCTION ' INSTRUCTOR ACTIVITY : STHDENT ACTIVITY ~J

g previous layer/and ﬁxtenﬁ it 1" )
“beyond the end of the first layer. . B §

~

BN APPHtatf%n;

A . ) :
A, Questions - (Oral gqueftions prepared by Conduct oral quiz Participate in quiz by
K W
. the instryctor). | ‘ ‘ o answering questions.
1 B. Practica1 Application Period o~ Inform students fhis ' Student will follow .
[ - - ' . ( . segment will be taught instructions in Job Sheet
- - . ’ in the shop area. . lTisted for this spiice.
. . v | .
Handout splicing tools L
. ~ - , and materials as required . .
‘ _ o foq.the splice. gf - _
. o o Supervise and assist ai?
‘ o necessary. .
‘ ‘ ' /
A Stress. safety’ factors

As students comp1ete eaéh
splice, test . it.

I[V. Summary: p * t - Review of imporgant Give undivided attentidh
C Cy T g % subject matteﬂfﬁa s
A. Preliminary Procedures For Spiicing -
Plastic Sheath To Lead Sheath -~ Do not 1ntrcduée new ¢ \
‘Telephone £able. ‘ [ material’ = .
. . B. Sieexa Preparation - Haye students hold all | .
. ‘ | . ) questions unti? completion " .
' ' X of summary ”
x S " ‘ L
, « 72,3413 o . . B
*x ¢ . '\ . . _
— 10‘1 - f . 3 1()3
. - s
L3 - r - 2

-~

. o N _ : .7 5 L - ¢ . . o
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. : . ' ‘ k e . . . _ ~ . . r *
., ’ OUTLINE OF INSTRUCTION -+ - : INSTRUCTOR ACTIVITY STUDENT ACTIVITY « (.‘
C.‘ _Plastic Sheathed Cable Preparation : | ' a ' o - K
D. ‘Lead“Shea'th Preparation
E. Splice Preparatinnv S |
. . . 4 ' “’
P -F. Hrépping the Sp'Hce
tov G. Lead Sleeve Placement . ‘ 4 ]
v H. Taping the wint ' . \\ Ask »questions after
| R bR @ J completion of summary
‘ R . s L . T ) X
- V. Test: el . Hand out splicing tools ) \ '
, : : +  and materials as required |
- ~A. Make a straight splice in accordance for each splice. ‘ _
‘ o with Job Sheet 1.2,3.1. . . o f ‘s ,
- f -t _ Stress safety factors /
% ’ ‘ T " Inform students they will be S ‘
' . Y - performing without instructor - ' . - :
¢ * g ' ' assistance : ‘ -
. u .
- “ Grade student on Go/No Go Positton each cmm!eted
. . . 7T basis as he completes the splice on test frame.
_ | | . ‘ # .« splice. .
: N VI. Assigment‘ 7 ’i : o Ask oral quest‘!uns on read- ‘ Participate by answering
: . . ‘ 1ng assignment. . oral questions.
S . -A. ARead and Study: |
- | o M- 372-T - page 2-62 thru 2-59, S o | j
: . . " . par 2-141 thru 2-15% \ | T : : o
¢ " 2. CE 3 &2, NAVPERS 10636-G, Chapter 12 - - o - LA~
‘ ‘ S 1.2.3-14 : P ' (e e
194 | | Y ‘ £95
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Lt . -+ wAVAL CONSTRUCTION TRAIN}NG CENTER : .
w 2 GULEPORT, MISS]SSI PI 39501 : s
"COURSE TI“-.‘LE AND NUMBER: CONSTRUCTION ELECTRIC\ | 5 kv (soou valts) "Scotchcast" 82-Series
, '\ * CABLE SPLICING A-721- 23 ?pli?i?g Kit Instructions - CE “C"
| ' 3 3.0, . .
T CLASSIFICATION Unc1assified V 3 .
- . ' Training Aids Eguinnent ‘ - .
TCPIC NUMBER AND TITLE‘ 1.3.1 STRAIGHT SPLICE, 4 Sy ‘ 4
- - « = 5 kv, RR, AWG #8 . A, Pro,jector. 35 mm.
~ - TIMEVALLOCATION: ¢WNssroom 2 Hours . 5. Tools and-Equipwent
' - Prattical <5 Hours T - , T
. v . , a. Cable splicer's tool box
. INSTRUCTIONAL MATERIALS K - '

o

1. Text b

a. Underground®Systems Reference Book,
1957 Edition, Edisan Electric Insxitute

H

by Terminag1ons and‘§g1ices - Theor;—
. Practice, roducts, | th
t ) C1e¥@1and Ohio S

2. References

None -

3. Tra1n1ng Aids - _ .; ;'

al $lides - All-tape and “scotchcast“ Tyae

‘ . Material (number 3-6 thru 3-20), 35 sm
oy 3M ProdUCts |

b. .Cisplay anrd Scotcheast 82 A-2 Kit " .

c. Types of Power Cable - CE "C" T 3 1.11

LY

195 S
* .

ut
&

b. bombreésion tool, TBM-2
Je ’ . ‘ .'., - £ R . &
o ¢t "Hacksaw

Y d. Sharpening stone

Y

| 6. Materials o

“‘a.ﬁ.CabIe, S-kv,f(R-R), ANG #8, 1/C
b. "Scotchcast” splicing kit, 82 A-2 or equal -
c. C@nnector‘_T&B No.g§2504, 48 AWG (Red)

. d.

Connectar, Sth tihned £8 AWG
T TERMINAL OBJECTIVE o )
Supported entire]y ry‘tﬁis lesscn tobic:

~

R 2 Upon completzan of this unit the student
. wild be ab!e tﬁ -t
P . : ) | , . '
1.3.1-1 4 2 L
- ’ . 19
J .
i § e . ’ g % ‘

=




) :h‘ “ ’ ,‘& © ' x Y ‘ ) -
i . I ~ - IOV . e { - . .
. ’a BRI A (. E i‘, . " ‘$ ",‘ 3 ) ;
S TERMINAL OBVECTIVE (CBRT'D) -, S T ’
_ . 1. Splice single end three conductor, 5 kv - - 1. XLP shielded or unshielded to
T ‘ power cable in the below listed types of . ' " Y *. . varnished cambric cable, single
o T -+ cable. - The type of splice to be made in . } ~ » conductor - straight transition
.. each cab'le and the time Timit prescribec =~ - " splice - 11.0 hours.
are as indicated by each cable. - Y - )
. | - ' L These spH s win be constructed in accordance
e a. Rubber insuhtinn-rubber sheethed - with Undd mund stems Reference Book, 1957
- L cable, single ccnduc:ﬁr - straight , S Eé on, ecric Institute, and Temi-. ‘
. R splice - 2. 0 hours. .'natfon.and" S Hc s - Theor - Practice, FIN !
' ' . . Pﬁaucfs 37g§ N- eveland, Ohio
" b, -Rubber insulation-lead sheathed . and “job~ sheet CE",C"I 3 urigs without deviatinn,
% cabte, single cov(ductor - straight "'y, A1l splices wi1l be requfred to withstand an
'splice - 7.0 hours. , " ‘acceptanc § test in accordance with Insulated
: . ‘ » - power Cable Engineers Association (IPCE) -
¢. ' .Rubber 1nsu1eticn-lsad sheathed R . .standards whep tested with a DC High Potent{al -
- cable - branch splice - single Tester to seti#factnrﬂy complete this cbjective *
conductcr - 14 0 hours. C )
. ‘ : ENABLING QBJECTI\!E
. d. Varnished cambric insutaﬁon-lead :
- \ \ . "~ sheathed cable, single conductor- L Suppgt\ed ent'lrely b{( this 1esson toyic
- - termination splice - 4.0 hours. o
R . PR v : n 3.1 Upmceq:letien of this topic the °
- e, XLP shiclded cable, single conductor - . student will be able to gonstruct a
s strafght spHce - 3.0 hours. ‘o : streight 'splice in a 5 kv rutber
L | . : ' jlnsu ated-rubber ‘sheathed (R-R), AKG
| VL f. XLP unshielded cable,, single conductor- : cable. utilizing the appro- .
y | C : strajght spm:e - 4.0 hours. : ‘ pr ate tools and materials in accordance ", .
. . : "with Und nd S f' ke* -,;
R , : g. XLP shie'lded or unsh'le'lded cahe, three, . . 1957 son tiectric Ins s
‘. fa . C;Onductor - ) T.m1~| . M 1‘ - - .
5o . ' | straight splice.- 11. 0 hours. | o ' - Practice, | 59 &, 5
S o ' - 3%, Cleveland, Ohfc and‘Job Sheet .
sl . - h. 'XLP shielded or unshielded cable, single _ CE *C* 1.3,1.1J without deviation. The '~
s P ~ o conductor - termination splice - 2.0 hours. + . ,splice will be rdquired to withstand an ...
. : TR o - . e;ceptence test of 33.6 kv for 15
e Co C : : : g t~ T
1 | “ | ‘ 1.3.1-2 =3
b Q%N | , e ,
e 1 . | s f 199 ©

-




...‘-_ L ‘ . .‘ ) ‘j;
zmum omscma,,(cm'n) RN - .

o minutes n ‘accordanée mth Insu‘lated Power o |
 Lable Engineers Assocfation (IPCE) Stamdards = = . |
.. & 'when tested with a-DC High Potential \Tester B S
-7, to satfsfattorily complete this ah?%ctivef. o
e . . " ‘ .  ,
'L OORITRRIONTEST L T e A

> -

X P

" The student wili construct a. straight splice fna. . =~
* 5 kv rubber insulated-rubber sheathed (R-R), AWG #8" ‘ ‘ .-
- power cable utilizing the appropriate tools and

-, + materials in accordance with Unde nd_Systems ,° | T
" 'Reference Book, 1957 Editfon, son glectric S
‘ Institute, lerminations and § Iiée hcor - | ot

Practice, P ucts, t.,
Cleveland, -Ohio ang Job SheetiCE “C“ i.3.1. IJ
without devjation.  The splice will be required v
to. withstand ah acceptance test of 33.6 kv for~ - '
15 minutes in accordance with Insulated.Power* ~
Cable Engineers Association .(IPCE) Standards when
tested with a DC High Potential Tester to ﬁatis-' ; -
. factority complete.this objective. . L - R

HOHEHORK : C . .

Read and study Information ‘Sheet CE “C" o -
1.3.0.01, €

C2UN T 1.3,1-3




OUTLINE OF INSTRUCTION i INSTRUCTOR ACTIVITY , STUDENT ACTIVITY .
I Introdustion to the Lesson . |
‘* '.A. Establi h Contaét' : | " Intreduce seTf and.tobic . .
8. Establish Readiness Motivate student
C. Estabifsh Effect _— Relate fhe value of the subject Students bring out
_ . ‘ o < matter to the student individual needs for this
- , : S S o : ‘ - lesson
D. Overview , | State topic objectives
Explain the method(s) to be
used .
Topic Criterion Exercise
. HW? : ’ ,. ‘r
. N When?
I1. P‘resentation:‘i
A. Cable, 5 kv Have projector and siides ready ”
: for viewing and hand out texts,
. CE “C" 1.3.1.11 and CE “C"
1.3.1.19
1. Type . ' <
. ‘ oA \
) . a. R-R (unshielded) .
b. 1/conductor, S.D. Copper -
" c. Insulation, butyl rubber These égeas must be emphasized.
~ : , A ~
1.3.1-4 ~ | ‘ ‘
21 202 b
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CUTLINE OF INSTRUCTION - INSTRUCTOR‘ACTIVITV ) *STUDENJ}_CTIF!TY o
v . - o i .- . | ‘f&:& :
o ‘ (1) Radial, 45 V¥/mi] f - ‘ \\
- (2) tnngigudinal 12 v/ Insulation characteristics
mil at conriector; 6 V/ ' .
” mill other Voltage stress . - Vs L s
‘ : ) .'.h_ : s N . .
L d. Sheath | ‘ o
, | (1) Rubber Not always rubber L ‘ - . ‘;‘ ' e
| AZ)\ Neoprene ' ” \ a "
(3)* PVC
¢ ¥ /5—,
4 o 2. Application. ;
3 - . ~a. -Power and control circuits )
" b. Where ‘ ~
(1) Direct burial , Pc]yvinylchioride and neoprene - R
may b€ buried '
(2) Aerial ,
» 2 e
(3) Conduit |
g . B. Splicing Kit ~ Hand out to each student the Student learns the
: « . manufacturer's instructions from  applications and
the splice kit - Timitations of the resin
,‘ ‘ type kits
1. Design o \
- a. Voltage _ A i
8 1.3.1-6  ~ ‘
24




| ¢ | 4
( ) S
s 7 ‘ ‘ :
OUTLINE OF INSTRUCTION INSTRUCTOR -ACTIVITY STUDENT ACTIVITY'
(17 /€, 5k L ~
o ’ (2) -Multiple conductor, - . ' ’
600 volts T ¢
> . b. Location x . .
'\ . R P . ;;; ‘,ﬁ
(1) Exposed - ¢ . o
(2) Direct burial - _ ’
. 2. 7 Contents -
. ’ l . . \‘ L
a.. Manufacturers instruction Stateswhat the ‘dimensions - Measure connector to  «
' > are to be along with class determine how much of the
\ (1) Splice dimensions’ participation in measure- conductor should be
. .ments of the connector exposed
(2) Procedures B ‘
‘b. Materfals | «
C M) Plaspic mold helves  View 3M slide serfes
(2) High'voltage tape :
'&3). Poyriﬁi_‘,spwts i o
3 - . (4 ) Rﬂ‘sm ’ un’i p’l k N 3 ¢
C. Splicing the Cable “ f Make this presentation and
‘ R © demonstration with all of the
. 1. Prepare cable - B .- materials and cable preparations «
* ; L * prefabricated for expediency g
a. Arrange the cables into the ' / -
| desired fina) position . ° . |
- 1.3.1-6 3
-3- ; q
005 e+
, . . ‘ R ° -
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QUTLINE OF *NSTRUCTION , ‘r> INSTRUCTOR ACTIVITY : " STUDENT ACTIVITY
) . ‘ :
(1) Avoid severe bending
) g (2) Allow sJight overlap 4 ‘ o :
N of ends R - R . .
. b. Cut cabIes to butf §&uare1y - v K e
‘ together at desired center- | | g
‘ line of, sptice b v . ;) ’
c. Thorough]y c1eantniqe,(9) Clean witﬁ trichlorethylene ‘. ~
to ten (10) fnches back ‘on a lint free clpth - | — )
i - ~from each cable end M S
. o | hﬁ IR
' d. Prepere cable ends as “ o .
‘ o shown in the drawing . { .
e. Remove insulation as | )
-~ required to fit one half :
of the connector, length - . ,
. © - plus'one half inch on each S : ' :
¢ _ cable gnd : o - { L ‘@
. A , ¥
, f. Pencil the insulatipn one °  Show th$\§tudent how to penctl
. - half fnch‘crdegprcximatefy the insulation and clean the .
N the dimensjon of the cable  fnsulation with abrasive cloth _ -
. "diameter | ' . L
: . _ . L ‘\.&*- .. - o - (@
T g. Remove all conductivé ~ - = , s o ¥
. ) threads, or tape from | ~
-around onductor . § . v
: : P o ’
e 2. ?hke connection : gj.- . “Demonstrate the use of the ° . v
: SN - TBM~-2 compression. tool : /T
i ' | 'i;\ 5y < | ; . . | [ '
I - 3 £ PR e ‘ -
: : , ".5 s - &_’J -

i
N . + .
y o~ ;“ -
i ) 2‘ : ; ’ !
e | N L PR t -
N ‘ ¢ “i r - )
. - -
¢ H r - . ' b
A . . ) .. Ll
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A { JE a (
JUTLINE OF INSTRggTION e INSTRUCfQR ACTIVITY - __STUDENT ACTIViT\
. ¥ ‘ |
P a., Make connection according to

instruction for the con-
néctor being used
- with splice kit
. c. Choose a good qha]ity
<L ‘ connector with a smooth.
compact shape as follows
(1) Indent sleevei

(2) Solder sleeve

b. Connector is not suppMed \

Explain that solder sleeves :
may be used on this splice if \ - -
crimp type not dvailable. -

I Solder sleeves will be used
" {3) Compression with some of the other splices . -
’ . tﬁ m mde. .
« d. Multi-conductor cables, .
. stagger the individual \
\_ ¢  connectjons and inculate
‘ » %_ ‘with scotch brand tape #23
| 3, ‘Tape over the connector area Stretch the tape to %" of the
\ , original width. A Always maintain
s v . \ Use the high voltage self this stretch the full circumference
\bonding tapwssupplied with of the cable .
“ the kit | o ~
b. Apbly one layer half-lapped
over the connector (-only %" .
} onto the pencil area)-
" 4. Install mold h{fy -
: * ‘A‘:\:\Q‘"’*‘ ‘1341-8




. . - - ‘e / . ) .
a , . : . ; - X 3 .'; . . R ‘-
‘ \ i (Y . \ ’ -
Ty ‘ . K .
WTL INE -OF msr}g:mn i INSTRUCTOR ACTIVITY - STUBENT ACTIVITY
i
a. Trimmold ends with knife to ' £
fit cable slightly loose * .
b.' Center mold halv s?oihr : N = \ 'jﬁ. : i
splice and snap together ' g
firmly : 4 _ '
. < .
c. Insert pouring spouts in )
sholes | M
\ o . £
d. Check to see that both seams \
are cargfully snapped together |
5. Tape End of‘mold-bbdy to seal ends . ¢ ;' '4
aroun le, use the tape supplied :
: with kit'ar a sigilar rubber tape - v
. , - - . ' /
€. Pour splice : ‘“#f ;o ‘ v
a. Position splice level (_ - Show the position of the mold
b. Mix resin thoroughl¥ . per
instructions an the terior
”guard bag" v -1
c. Pour resin hnnediate1y after
mixing \ .
d. F{11 mold through one spouﬁ {f _ ‘.
only until both spouts ar t
completely filled ( to allow ¥
- for cooling shrinkage) . ‘ x
. . {i{ | N ‘
1.2.1-9 \ .
. N ‘ k : P \
R ‘QH : \ g
N . a};h;?gffi i 'ﬁf}fﬁ ‘jfgﬁ?
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S _ - : ‘ B I - , e
s OUTLINE GF INSTRUCTXOH ' . ] Yy _IKSTRUCTOR AETI\*ITY': : STUDENT ACTIVITY _
| ot 70 e, when resin‘has Sqlidified I SR ¢
Y L o ‘and cooled the splice may “ L . ‘ ,
' ) .- nd put into ser- o -
S vicefzapaanximately 30 to ) < R P
e ., 45 m1nutes) -7 ' .o - S
« . Clip off the spouts if . Show the c_ompléted splice' ', . :
p . . - desired and tape over : g i AT ' & . s
) . n openings . : oo ,
R 05 & AppHcation 3. | ,
. ! - A. Questi s. (Orﬂ questions pre- Condugt oral.quiz Participat.e in quiz by |
- : ) v - pared ?:.3 the 1nstructor) e ’ answeﬂng questiens .
N o " ?Eractic‘an Application Pe Inform students this o ’
' | . . segment will be taught in : R ' .
’ }"' o, Y . the shop area S ' _ |
). “Make a.straight splice in ' Mand out splicing kit, tools Student will follow instruct! E
L . i accordanceiwith Job Sheet . and materials . in Job Sheet CE "C! 1,3.1.1J
> - } ~ CE "c"n.?;z’T.w - L | |
S ‘ N \ . Supervise and assist as = |
| Ty * S v - necessary
| - Stress safety factors
S o, ) ' Test the s}udeﬁt's splice _ _
-l T/A . Iv. .Sumary' ' , : Review of important(s@}ect‘“ Give undivided attention *’“«é
. : . ' mttb(/ . * . — .
A. Cable -
(” »,‘- “:‘ . . f . < o | E . ‘
T A ﬂ. Type " Don't introduce new material. K
. ‘ b ;T A . -
AT - o 1.3.1-10 o 3
,.5 . 3 . N '
. 'y ] b " m‘
ot 211
P —~ - -
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. ‘ N . S N
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OUTLINE OF INSTRUCTION - " ' INSTRUCTOR ACTIVITY - STUDENT AQ]IVITYH
‘ 2. Application =~ | : " Hold all questions until . o ) R , :
complgtion of summary . - : ' i
. ) B. Splicing Kit
) . 1. Design ' ) ‘
2. Contents _
,4_ . , : ) . L
C. splicing the Cable | o
1. Prepare cable y . o | ' ; | T
2. .Pake’connection
3. Tape over the connector area | |
4. Install mold body | _' '
- 5. Tape end of mold-bedy ¢ | : e - Ask question$ after
' ‘ completion of summary,
. 6. Pour splice : :
V. Criterfon Test | : Hand out splicing kit, tools » - R
. and materials -~ - : Ly
A, Make a straight splice in B . Student will demonstrate
&  accordante with Job Sheet Stress safety - f knowledge by performing
¢t "C" 1.3.1.1J , | R , splice - t B
- , "~ Inform-students they will . , S
: . . be performing without ,
e Lo, | , supervisfun : :
‘ . : - | C ko | . ‘ o213 X ..
C 21 o : R ~
- - ¢ :s R
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OUTLINE .OF INSTRUCTION INSTRUCTOR ACTIVITY . STUDENT ACTIVITY
" Grade student nﬁ go-no.go Position completed splice
basis - on test frame
¢ Have student dismantle his ) ‘
splice and $alvage materials
. after test '
V1. Assignment | - a : ' ,
A. Read and study information Ask oral questiéns on reading . Farticipate by answering
CE "C" 1.3.1.11 - assignment- - : ~ oraY questions
- I
131:1 i -
: 1 c3¢1“12 ¢ s . 2 1 5 m
: ' ‘ \ O
. ~

e e S ' . X - PR
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NAVAL CONSTRUCTION TRAINING CENTER.
GULFPORT, MISSISSIPPI 39501

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

CLASSIFICATION: Unclassified

; g ¢ _ . , L

_ TOPIC HUMBER AND TITLE: 1.3.2 STRAIGHT AND BRANCH
: SPLICES, 5 kv, R-L, AWG #4/0

TIME ALLOCAfIDN: Classroom 3 Hours

, : ' PraeticaI'SE Hours

INSTRUCTIONAL MATERIALS:
1. Text

a. Underground Systems Refer&nce Book, 1957
Edition, Edison Electric Institute

" 2. Reference: None
3. Training Aids:
, 3
a. Classroom Poster - Rubber-Lead Splice,

t. Display Board - Rubber-lead Splice
“Cut-away" Yoo :

c. 5 kv Rubber Insulated-lead Covered
. Joint Construction - CE "C" 1.3.2.1J

4, Trafning Aids Equipment: None

5

-

Tools and Equipment;
a. Cable splicers tool box

b. Hacksaw

‘c. Sharpening stone
'd. Soldering.copper
e, Melting pot, solder

’ (i) Electric
(2) Cast iron

f. Gas furnace, butane
g. Windshield, furnace
h. ?ﬁmpound kettle |
i. Cable splicer, hand
j; Prgssure.gauge. air pump
Materials: A
a. Cable, 5 kv, (R-L), AWG #4/0, 1/C

b. Connector, split-tinned, 4/0, straight

|81
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c. Insulating tapes 1. Splice single aad'ihrée conductor, 5 kv
' power cable in the below listed types .
{1} Rubber, high-voltage, insulating of cable. The type of splice tc be mad
o ) in each cable and the time limit pre-
(2) Friction scribes are as indicated by each cable.
¢
{3) Cotton ' - &, Rubber insulatidon-rubber sheated
, cable, single conductor-straight
(4) Muslin splice - 2.0 hours.
d. Insulating compound, Ozite “B" ’ b. Rubber insuihtion-lead ;heatﬁed
‘ ‘ : ' cable, single conductor - straight
e. Lead sleeve spifce - 7,0 hours.
f. Abrasive cloth (non-cdnducting) : C. Rubber insulation-lead sheathec
cable, single conductor - branch
g. Soider, 40/60 wiping ‘ splice -~ 14.0 hours.
h. Solder, 50/50 seam d. Varnished cambric insulation-lead
sheathed cable, single conductor -
i. Sterine candles . ‘ termination splice - 4.0 hours..
j. Paper pasters e. XLP shielded cable, singlé conductor

straight splice - 3.0 hours.

k. Copper wire, tinned AWG #14§ .
' f. XLP unshielded cable, single

1. Wiping rags . ' ~ conductor. - straight splice-4.0 hour
TERMINAL OBJECTIVE g. XLP shielded or unshieldec cable,
‘ | | | three conductor - straight splice
Supported entirely by this lesson topic: 11.0 hours.
#1.3  Upon completion of this unit the h., XLP shielded or unshieldec cable, |
student will be able to: , single conductor - terwmination splic -
. 2.0 hours. ‘
1.3.2-2 o ,/ EES .
_ ‘ 1 <
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i. XLP shielded or unshielded to cnma@ fEST N W
varnished cambric cable, single ‘ TN ‘ . «
conductor - straight transition e The ‘studé uﬁ!?mcoustru a straight and a branch %
splice - 11.0 hours. : splice iNg:5 kv\rubber Ansulated-lead sheathed a \
| . - {(R-L), AWG f4ﬁ0 : power. cable utilizing the appropria - '
These splices will be constructed in u " tools and materfals in accordanée with Underground® - o
accordance with Underground Systems .. " Systems.Reference Booky 1957 Edition, Edison Electr - .
Reference Book, l§57‘231t10n, Edison . Tnstitute and Job Sheet Cf “C* 1.3.2.10 without
Electric Institute, Terminations and deviation. The splice will be required to withstan
Splices - Theery - Practice, PLM Praducts, an acceptance test of 33.6 kv for 15 minutes in
d?5§ 150th St., Cleveland, Ohio, and accordance with Insulated Power Cable Engineers
Job Sheet CE “C" 1.3J series without " Association (IPCE) standards when tested with a DC .
. deviation. A1l splices will be required High Potential Tester to satisfactori1y complete
o to withstand an acceptence test ‘in this objective.
~ accordance with Insulated Power Cable : ;
Engineers Association (IPCE) standards "~ HOMEWORK ‘
when tested with a DC ngh Potential : ,
Tester to satisfactor11y~comp1ete this Read and study Underground Systems Reference Book,
obgective * 1957 Edition, Edison E?ectric Instqtute.‘Chapter Q,
pages 11 - 22

ENABLING OBJECTIVE ‘
Supported entirely by this lesson topic:

§1.3.2 Upon completion of this tcpic the student
© ,will be able to construct a straight and o _ _
a branch splice in a 5 kv rubber insulated- - :
- lead sheathed (R-L), AWG #4/0 power cable , ‘
ut111zi?g the appropriateitoolsdand ' .
materials in accordance with Underground
- . Systems Reference Book, 1957 Edition, tdison - - _
ectric Institute and Jdob Sheet CE "“C" ' oo ‘ ,
v 1.3.2.1J without deviation. The splice will : .
. be required to withstand an acceptance test ‘ : ‘
of~33.6 kv for 15 minutes in accordance with ’ ' _ ' A
Insulated Power Cable Engineers Association ' o z -
(IPCE) standards when tested with a DC High '

- * Potential Tester to satisfactoriiy compiete _ v
this objective. = ‘ : o ' _
N . | .. 220 -
].3.2'3 ) - - . ‘ i
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;o OUTLINE OF INSTRUCTION ___INSTRU TOR AC VITY. ____’ __SIUDENT ACTIVIiY &7
T ' ‘ : £ o .
1.  introduction to the Lesson : - i : e
: | . | ¢ _ i k v s
A. Establish Contact Introduce se¥f and ;cpic ;- . R . '
B. Estabtlish Readiness Direct student thinking a1ong LT \\\\quﬁ‘»' .
g ‘desired line ) 2 | .
. C. Establish Effect ' Show the student the value of ?tzdents bring outs
' the subject matter to him tvidual ne 5, fq pis
- lesson -
D. Overview State topic objective . .o ;
Explain the method(s) to be | B
used oo T
- Topic Criterion Exercise | N
How ? - .
| When ? . )
11. Presentation | © . Make ready the T/A's listed for
this lesson.
A. Cable, 5 kv Handout text and Job Sheet
. Js-1.3.2.1
1. Type g :
j 2. R-L (shield not required)
. - b. llconddctcr. stranded ' -
e’ COpper‘ - : o
. i} ' < -
* %
M [ 'Y .
)
—
1.3,2-4 K)“/ . Q. .
0 202 . - - {223

e d




) , - | i ‘ )' - . - . Y —
WTLIVE OF INSTRUCTION . ) " INSTRUCTOR ACTIVITY . STUDENT ACTIVITY Eﬁ% .
" " ¢. Insulation, butyl rutber  These areas rust be stressed:
. (1) “Radial Stress, : Insulation characteristics | ' ' o,
| - 45 y/mill :
‘ Voltane stress
12) Longitudinal, 12 ,
' v/mil ' A

. g . \
(3) Se-i-conducting tane’  OTE: Taple™II, US2 -5

'd. Sheath < lead: rrovides ) Lead sheath failures, USR 11-9 v
sreatest resistance to: '
(1) “oisture
(2). Chemicals
’ Gy .
| (3) ™M1 N
2. “rpijcation . Nefer student to UST book. pa-e Student refers tc erc
. » nace 1-8, Section C'. .akes note for stucvy
. a. Tuower circuits _ Selection of Type of Ceble o -

. Systeir and Catle
(1) Tice water

(2) Soaking cits

(3) £ Steel mills

.
¢ . i
. . })‘ than‘ ¢ .
i (1) ‘terial (vessenger .
sunperted)
. { ) -
{ o |
- - ‘ R, 275 -
# “ A . . §-3-2-5 - . ‘3
4 . : ‘ .
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STUDENT ACTIVITY

1.

A . 3 <.

Y -

! (2) Ooen wire indoors’

(3)' C@nduxt/ducts

.. 'Snlicinc the Cadle

Train{ng the cable gnds
a. frranginc cables

k., Cending. radius

. Cutting cable encs

a. Netermine. and mark cadle
at center line

b. Cut off squarely with a
hacksaw

c. Fnds should now but
squarely

<. Do not retrain cables after

cutt‘nn
Placing lead s1eeve

a. Clean inside of s?eéve

-

b. 'scrape each end -of the‘
sieeve thoroughly with'

a rasp for three-to four .

inches

M ROTEs_

. same manner. that was learned
‘ uh11e splfcing’ te1ephone cable

w TUSTRUCTOR ACTIVITY

Refer to .iSR book, pace ' 8-22,

Section “D", Duct Cable: .
Arrangenent, support. Jending

radi i shail be not less.than

12 tines the over-all diameter
f’the campleted‘cabIe-

Hake this presentation and

. demonstration with nrepared

cable and materials.

" for #leeve size and-
lenggh in Job Sheet

- -

State théi this {s. done’ in the:

-

Refer to sp]ice drawing

-
L%

%

used

- Student refers to anc
rakes note for study

Determine the size ang
tength of sTeeve te be

..
o~
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CUTLINE OF IMSTRUCTION '

~\

-

c. Coat scrapeu portion with
sterine flux N

‘NTE: Lead sleeve may be beat
down on the end being
s1id over cable tu
near its final formed -
size

d. Slide the lead sleeve over
one of the cable ends far
enauch to be out of the
way while splice is being
made

Rerovino the lead sheath from
cable -

a. Mark sheath 13" less than
'; total length of lead
sleeve

b. Score or ring sheath (cut
about halfway through
shaath all around cable

c. Clean cable sheath

d. ‘App1§ sterine

e. Apply paper nasters to
_sheath .

INSTRUCTOR ACTIVITY

Show the class the sleeve that
you beat down on one end

Slide the sleeve over the
canle end -

Fcllowing the dirensions fron
the drawing in the JS and in
conjunction with the length
of the sleeve, mark, score,
and clean the cable sheatn.
This is distance */." on print

Apply pasters and tin the
prepared area

1.3.2-7

STUDENT ACTIVITY

L]

class participates in
making mresurements

“
_.h. N
DR



INSTRUCTOR ACTLYITY STUDENT ACTIVITY

GUTLINE OF 1PSTRUCTION

[94]

——————— ———

£, Tihﬂprepared sheath area

~. S1it cable sheath ur to the
cable ring using a chipping
kntfe held at a slant

h. Remove sheath usinc sheath
. openers and tinner's
hammer. Tear off at score
rith twisting motion,
thereby forming a slight
hell in end of lead
sheath

Selling out the. lead sheath

a. Bell out sheath approxirate-
ly %" with a wooden
senarator

5. This will provide space
for the binder tape to be
carried into the bell for

N

at least %

Removing belt insulation ( if
used) '

a. Place temporary wrapping
of cotton tape 1" from
end of cable sheath

b. Cut off guter layers of
belt insulation

230

CAUTION: DO NOT nick the

conductor

Show the use of the separator

Place knife against cable and
tear the belt insulation from

cable

i

CAUTION: DO NOT cut the
conductor insulation

1.3.2-8
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CUTLINE OF INSTRUCTIONM o ) INST&UCTOR ACTIVITY .- STUDENT ACfIVfTY

c. Tear off inner layers to . | - v
avoid damaging insulation , ~

7. Removing conductor insulation

. a. ‘'lake cotton tape ties back .
of trimming marks "
, D. Remove factory insulation Hold tie ‘connector arainst the
“from conductor for a - conductor and %grk the tnsulation .

length equal to % the . 3" further bac
connector length plus %" L

G

C. Connector Installatiqn'

1. Protect area of insulation with
cotton tave and other exposed
insulation with muslin wrapping ‘
“hile installing connector - " N 4

4

-

2. Clean bare cenductor throughly Show how to clean conddector with
- and aoplv sterine flux to abrasive cloth ‘
exnosed surface by brushing on ‘ o .
or melt acainst hot ladle and '
¢rin ¢n

b

3. Toen slot in connector suffic- K\g
ient to slip over conductor :

a. Slip connector over one (1) LNOTE: ihen riaking the-branch splice
conductor use a8 branch connector or wrap

, ‘ the branch to the main conductor
with AU'G 14 tinned copoer wire

/

1.3.2-9
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CUTLIVE OF IMSTRUCTISTL ;‘ INSTRUCTOR ACTIVITY

X

- STUDENT ACTIVITY

, - Insert end of other conductor . | )
into connector until it butts - '
first condyctor squarely

c. Center connector:over con--
ductor +ith slot up - . -—

d. Tightlj conpressﬁconnectér
around conductor with pliers

So1dering‘coqnect0r . E{
. “ L . * ‘}' v
" a. Use two solder ladles, one .
for 1ot solder and oné to - T .
catch overflow PR ,
5\\\Pour SQIder'bveé ends of ‘ Aﬁp]y heat and splder, makind
connector and intd slot | . sure that connector and all '
until connactor and strands dents caused by squeezing get,

are hot enough to make solder “f11led with solder

flow freely : ' ‘

\ o

Abply flux and allg: to run . L - ‘e
into slot ¥nd through strands

g

. J ‘
"1terpate pouring solder and
applying 'flux until connector
and tonductor is tinned to a -

- Sright, shiny cast . - B o . , -

(o

e. Allow solder té cool in ladle, : : ) S . -~
“and pour until solder becomes g ‘ . h e
plastic and fills slot P : .

~ 1.3.2-10 | - B
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UTLIME OF IMSTRUCTION

y

INSTRUCTOR ACTIVITY®

A}

f. Srooth off burrs with dry
cotton tave while connector
is still hot

g. hile cooling, polish connec

tor

ith a Toop of 1" cotton tape

h. Polish connector and conductor

“ith a non-conducting
abrasive cloth

D. Rerlacing Insulation

1.

2.

3.

Reuove rrotective cloth wranping
(cctton tane)

Trxn‘1nc conductor insulation
a. Pencil rubber insulation

b. Dirensions

ﬁar?y'rubber tane half-lacped

a. Fill in space at both ends
Ceti/een connector and
trirmec insulation (start’
at connector ends)

b. Insulate over connector anc

nencil ared to the diameter
of the factory anplied
insulation '

o}

Polish the connector

‘'hen penciling is specified

in the joint design, cut

the insulationsto a smcoth
recular taner with a sharn

knife

Take a caliper reading over
«the connecter

1.3.2-71

. h
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INSTRUCTOR ACTIVITY STUDENT ACTIV

&

nOTE:

. E».

UTLINE OF I4STRUCTION

¢. Continue the taping over
the entire exposed area
ith gniform tension so
tre width of the tane is

. stretched to apnroximately
1/3 of its original size

Use extra care 'in crotcn
areas on branch joints:
extend insulation back
into crotch as far as
Jossible to elininate air
voids.

d. Pubber tape should be
protected with friction
tape and asphaltum paint
or with a layer of weather-
resistant tape if specified

p .

e. Al tape must be applied
si.oothly and carefully to
expel all air and avoic
rrinkles

Clusing Solick dtening

1. Installing lead sleeve

a. The lead sieeve previously
slipped over the cable
should now be centered over

splice o

. 1-,_1’ _3: 2-:} 2

231

T TR

After taking the dimension of

- the connector &xplain the

methed of determininc the

overall thickness of the

completed tape joint.
Specifications for thickness

of tape insulation usually v
provide for two times greater
thickness than the factory
insulation. '

Display a splice with the
taoinc completed

NCTE: Installation of a sleeve is
the same as previously done
with telephone joints.

VAR o = s e St e grae e e e e 4 ey b ek e N o b
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STUDENT ACTIVITY

SUTLINE OF TNSTRUCTION™ | INSTRUCTORLACTIVITY

/

H

Bdat do.'n ends with a cable
dresser until sleeve fits
snugly around calle sheath

Split sleeve would he apnlied
at this time i¥ required

Acply pasters around the
sleeve at each end with one
edge at the shculder

While learninc to uipe,it

is test to appnly two rous

o+ paper pasters at each ,

end of the sleeve and also {
two rous cn the sheath of \
the cable - . ‘ \

Apply caner pasters arounrd
sheath at:

(1Y 1/2" from sleeve on 1*
diareter ana smaller
cable

(2) 3/8- {rom sleeve on 1"
to 3" diameter cable .

(3) 1% from 'end of sleeve for
cahles over 3" diameter, -

..‘1 ’
1~
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SUTLIME OF IMSTRUCT:ON ' . ,JhSTRﬁCTﬂR ACTIVITY ~ STUDENT ACTIV
) e. Be,cre makrnv wzpes pro- ~' Make the holes with the cable |
vide two (2) holes in—~ ~ chinping knife: one large -
sIeEve. ope near” each enc. enough to accommodate the
. This will vent off ex- - spout of a funne)
. nanding air “hile wiping -
' the joint and_nrovidg. for
a means of fillinc the . .
joint with comnound : \\\Q;
NOTE: Mcke h les in sleeve by - T ‘\*\ ’ > '
cutting a "V" shaoe with . "

cnippinc knife and curlﬁ*
*  ing back the “V" to the ¥,
outside

f. Making wives - These wipes are a repetition
of a straignt and wye “Y"
(1) Use cnly wiping solder «~ telepione joint
with the percentaae of , ‘ e
tin creater than 37% _ ~¢
to avoid porous wipes

(2) SQider should be ie- '
ti7gen 550 and 650 degrees F o
(At 650 degrees the sur- : ‘

face is dark nurnle) h T
- (3) Tin the surface of the ‘ | P
sheath and sleeve between ' ¢ ‘ S
the nasters ‘ : *
(4) Ccntinue.applying solder,
building up enough to make \
a good wipe ’
1.3.2-14. | .

HERS
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JUTLINE OF INSTRUCTION \\, INSTRUCTOR ACTIVITY ___ STUDENT ACTIVITY

\

(5) Use wiping clothe 4
catch cloths to work
and compress the soldé(\
sufficiently to prevent
tin from floating out

(6) Allow wipes to cool to  \
a temnerature where the
bare hand can be held

d on then before moving
the cable
~ 2. Filling the joint Each student can fil1l his

branch joint before testing
a. Insert filling funnel in '
one of the holes previously
made in the sleeve. The
funnel can be sealed in
nlace with friction tane

b. Tilt joint slightly so that
e vent hole is sligatly higher
than the other hole. The
ton of the filling funnel
must also e hicher than
vent hole

8 c. Pour the insulating comoound,
i ’ oreheated to its pouring

S temoerature, slowly and
steadily into the filling

oy funnel. Allow the cornound
a to flow throunh the vent -

TR e 0 B ToR W IRETT A MR AR 0 R T 5 SO L Y S OO

from the joint and the
com=ound is free from butbles

1.3.2-18

. ' 237
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NUTLIEE OF I:STRUCTION . - _INSTRUCTOR ACTIVITY

d. “1low the joint to cool to
150 decrees F., level
the joint and allow the . . .
comoound to settle

e. After settling, refill to \
elirinate all voids due to
shrinkage and- remove funnej

f. After the joint has cooled
dovn to 100 degrees F.,
close the filling and vent .
hole and seal with solder ’ 4 ' '

c. Paint wipes and seal with _
victolac to prevent corrosion vy

111, Applicaticn:

A.

Q]

Quastions -{0ral questioné prepéred “Canductlora¥'qﬁiz
by the instructor) T
Practical Application Period . Inform students this segwent
will be taught in the shop
area ‘ |
1. Nake a straight snlice in .
accordance with Job Sheet Hand out splicing tools and
J§-1.3.2.1 . materials
2. Make a branch splice in - Supervise and assist as .
. accordance with Job Sheet necessary :
JS-T.3.2.1 ﬂ , o
. . Stress safety factors
- Test the studgnt's splices
: R o 1.3.2-16

STUDENT ACTIVITY

Participate in ouiz by
answering questions

-

Student will follow
instructions in Job Sheet
Js-1.3.2.1 .

239
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IV. Suhmary:
J A. Céb]e -
1. Type
2. Application
B. Snlicing the Cable
- L. Trainina the cahle ends
2.' Cutting the cable ends
3. Placing the lead sheath

4. Removing the lead sheath from
cable

S. Belling out the lead sheath

6. Removing belt insulation

7. Fercvino conductor insulation
C. Conrector Installiation

1. Protect the insulation from
solder with cotton tape. «

2. Ensure that conductor is clean
3. QOpen slot in connector

4, Soldering Connector

24 .

.

Review of important subject
matter -

Do not inttodute new material
H
Have student to hold all

questions until.comnletion
of summary

ha]

-

1.3.2-17

- .

Giﬁe undivided attention

ﬁ ) IR N
“ I+
dgftzus NE INSTRUCTION INSFRUCTOR ACTIVITY STUDENT ‘AC iVITY i’;n -7
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INSTRUCTOR ACTIVITY

STUCENT ACTIVITY

AUTLCINE OF INSTRUCTION

~

D. Replacing Insulation

1. Remove protective cloth
wrapping

2. Trimming conductor .insulation
3. Ppply rubber tape half-lapped

E. Closing splice Onening
1. Installing Tead sleeve
2. Filling the joint

V. Criterion Test:

A. 'ake a straight splice in
accordance with Job Sheet
JS-1.3.2.1

B. 'ake a branch splice in

accordance with Job Sheet
JS-1.3.2-1

-

VI. Assignment: ;

A. Read and study Undergraund Systems

Reference Bonk, 195/ Ed,, Chapter
9, pages 11 22

iy 4
v o

Hand out splicing tools and
materials

Stress safety factors

Inform students they-/i11 be
performing without supervision
Grade student on go-no go basis
Have student dismantle hig

splices and salvage materials
after test

Ask oral guestions on reading

_assignment >

1.3.2-18

Ask gquestions after
completion of summarv

Student i11 demonstrate -
knowledge by performing

. & straight and a branch

snlice

Positicon completed snlice
on test frame

Participate by answering
oral questions

Bol

<43
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NAVAL CONSTRUCTION TRAINING CENTER ' 0
GULFPORT, MISSISSIPPI 39501
COURSE TITLE AND NUMBER: CONSTRUCTION ELECTRICIANS/ . d.  Installation Instruction #GWI 1-56,
‘ CABLE SPLICING A-721-0023 Single Conductor, Type T Capnut
. " Potheads, G&W Electric Specialty Company,

CLASSIFICATION: Unclassified 3500 West 127th Street, Blue Island,

' . I1T1inois

TOPIC MUMBER AND TITLE: 1.3.3 TERMINATION SPLICE, .
5 kv, YARNISHED CAMBRIC INSULATED-LEAD 4. Training Aids Equipment: None
.~ SHEATHED AWG #4/0 POWER CABLE '

5. Tools and Equipment:
“IME ALLOCATION: Classroom 1 Hour
Practical 6 Hours a. Cable Splicers Tool Box
INSTRUCTIONAL MATERIALS: ‘ ' b. Hacksaw
1. Text: c. Sharpening stone
d¢. Underground Systems Reference Book, d. Pliers, eagle beak
1957 Edition, Edison Electric Institute
. ‘ e. Meltirg pot (solder)
2. Reférence: None
_ (1) Electric
3. Training Aids:
(2) Cast iron
a. Display Board - Single Conductor, Type T
Capnut Pothead f. Gas furnace {butane)
b. COrawing - G & W Soldertiteé Pothead, g. Windshielc
Crawing # E0-4102-B, Consolidated
Edison Compady of N.Y., Inc. h. Cable slicer (hand)
¢c. 5 kv Single Conductor Capnut Pathead i. 011 pan
CE "C" 1.3.3.10 ¢ _
\ - j. 01l pot
1.3.3-1
245
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h k. Stand, pipe . : ' 1. Sphice Single and three canductor, 5 kv power
‘ . o cable in.the below 1isted Yypes of cable. The
1. Funnel o a o type of splice to be made in each cable and the
: ‘ , K time 1imit prescribed are #s_indicated by each
g€. laterials: S . cable. : ' :
a. Cable, 5 kv, VCL, AWG #40, 1/C, a. Rubber insulation-rubber sheathed cable,
2' per student ) . _single conductor - stpéight splice -
. ‘ ) ) : 2.0 hours. - S
t. Tapes - o . . : 5,
. : b.  Rubber insulation-lead sheathed cable, single
(1) Varnished cambric, 3/4" conductor - straight splice - 7.0 hours.
. AN i - - ' ,
(2) Shielding, copper mesh” ¢. Rubber insulatipn-lead sheathed cable, single
- - ’ conductor - branch splice - 14.0 hours.
(2) Cotton _ . . .
. d.  Varnished cambric insulation-lead sheathed
c. Insulating oil ' o ‘ cable, single conductor - termination splice -
4.0 hours. ' ’
d. Abrasive cloth (non-conducting) ,
- . £. XLP unshielded cable, single conductor - straigkt
e. Sclder, 40/60 : : splice - 3.0 hours.:
f. Sterine candles . f. XLP unshielded cable, single conductor -
straight splice - 4.0 hours.
G.  Paper pasters '
: g. XLP shielded o:\unshielded cable, three conductor
h. Wiping rags ‘ straight splice '~ 11.0 Hours.
TERMINAL OBJECTIVE | h. - XLP shiglded or unshielded cable, single con-
ductor - termination splice - 2.0 hours.
Supported entirely by this lesson topic: - ~
1. XLP shielded or unshielded to varnishec cambric
#1.3 Upon completion of this unit the student " cable, single conductor - straight transition
will ke able to: e ' splice - 11.0 hours. .
N . ‘ .
1.3.3-2
O 4y ‘ 4 T 25 /
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. These splices will be constructed in accordance with

Underground Syst Reference Book, 1957 Edition,

Edison Electric Institute, and Job Sheet CE "“C"
1.3J series without deviation. A1l spMces 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 objective ' C

n

EMABLING OBJECTIVE

-upperted entirely by this lesson topic:

#1

CRITERION TEST

-

o

=

-

.3 .Upon completion of this_ topic the student

will be able to construct a termination
splice in a 5 kv, single conductor, varnished
cambric insulated-lead sheatherd {VAL), AKG -
#4/C Power .cable utilizing the appropriate
tools and materials in accordance .with
Undercround Systems Reference Book, 1957

" tdition, Edison Electric Institute and Job

Sheet CE "C" 1.3.231J without deviation.

The splice will be required to withstand an
acceptance test of 37.2 kv for 15 minutes in
accordance with Insulated Power Cable £ngineers
Association (IPCE) standards when tested with

a DC High Potential 'Tester to satisfacterily
complete this objective.

! E

The student will construct a termination splice
ir a 5 kv, single conductor, varnished cambric

3

[

. S
insulated-lead sheathed (VCL), AWG #4/C
power cable utilizing the appropriate
tools and materials in accordance with
Underground Systems Reference Boek, 1957
tdition, Edison"Electric Institutd 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
fer 15 minutes in accordance with

-Insulated Power Cable Engineers Associa-

tion (IPCE) standards when tested with a
DC High Potential Tester to satisfactorily
cemplete this objective. )

£

HOMEWORK

Read and study Underground Systers
Reference Book, 1957 Edition, Edison
Electric Institute, Chapter ©




QUTLINE OF INSTRUCTION

INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

1. Introduction to the Lesson
A. Establish Contact

B. Establish Readiness

. Establish Effect

D. Overview

11. Presenzation:

A. Terminating Varnished Cambric
Insulated-Lead Sheathed Power
Cable

1. For outdoor, shielded

a. Lead or unleaded sheath
b. Contaminated atmospheres

¢. 0il-stops (to prevent

migration)
fﬁz)i\

Introduce self and topic

Direct student thinking along
desired line

Show the student the value of the
subject matter to him

State topi; dbjective

Explain the method(s) to be used
Jopic Criterfon 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

3
Students bring out
individual needs for
this lesson



OUTLINE QF INSTRUCTION

STUDENT ACTIVITY

2.\ Stress cones
“a. All shielded
b. Lead or unleaded sheath .

c. Stress relief cone designs

6. Terminating Frocedhres .
< wl; Cut wiping sleeve on gauge

~ lines to pass cable (if
required) and remove any
burrs or sharp edges

ro

Mount pothead on the
" supporting structure

a. Form cable tc the
approximate final
position

E. Mark sheath even with
the lower end of the
percelain insulator and
the lower end of the
wiping sleeve

3. Remove wiping sleeve from
tower end of the pothead and
slide down over the cable

ReR
[ <

INSTRUCTOR ACTIVITY

Refer student to USR book, Ch. 9,
section D, page 9-30, Table VIII

1.3.3-5~

Student notes Tabtle -

VITI in the text

goe

(O



QﬁTt!NE OF IN??RUC%&ON INSTRUCTOR ACTIVITY - STUDENT ACTIVITY

N 4. Measure the distance from .
the bottom of the cable - ' ¢
socket to the lower end of i - ' :
the porcelain insulator

a. Cut the cable this
measured distance above
- top mark on sheath

k. Remove sheath and cable
irsulation at end of
cable for a distance equal
to the depth of the cable
socket plus L". Be
careful- not to open up L
the conductor strands

c. Remove cable.socket stud Assist students as required
from porcelainr insulator

d. Tin the end of the
conductor and socket of
connector and sweat
together

5. Remove lead sheath from cable
_down to 1" above the Tower
mark on sheath

a. Bell end of Yead sheath
slightly by properly
scoring and tearing

1.3.3-6

g

o

o
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CUTL;”E CF INSTRUCTION ~ INSTRUCTOR ACTIVITY -STUDENT ACTIVITY
. b. Be careful not to injure ' | 4
the factory insulation

c. krap 005" X %" copper
shim around cable
irsulation and slide it
3/16" under lead sheath

.d.' Pencil insulation at
cable socket for 3"

6. Tape end of cable with
varnished cambric to prevent
insulation from loosening

7. Build up insulation for Measure the tape btuildup of
stress cone of halflapped the stress cones
J/4" or 1" oil-packed ‘
varnished cambric tape to
dimensions shown on Table
VIII, page 9-30 of text

£. Cver the cone of varnished -
cambric tape apply 3/4"
wide copper mesh tape with
one-half lap extending from
the largest dianeter of the
cone to the ciable sheath

a. Spct solder the copper- Use minimum amounts of solder
-mesh tape at points c¢long
the cone and to the cable
sheath

Y

1.3.2-

ra
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Y
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OUTLINE CF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

9. Paint entire surface of the
wipirg sleeve gasket with.a’
good grade of gasket compound

a. Allow it to become tacky

b. Place over cable and into
machinec¢ groove of wiping
sleeve -y

1. C(lean and dry the inside of the
porcelain insulator

a. Place over the cablg socket
and catle

b. Be sure that the locking
. fins on the cable socket
connector are properly
located -to engage in slots
in porcelain

c. 1f they do not engage,
clamps can be loosened
and the insulator rotated
until they do engage

11. Bolt porcelain insulator
tightly to the wipin?
sleeve. with the filling plug
in a convenient location
a. Tighten all bolts evenly

1.3:3"8




JUTLINE OF INSTRUCTION

INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

2.

13.

Wire brush threads on stud
to remove any particles of
dirt and assemble top seal

as follows:

a. Paint the entire surface
of the top seaiing
casket with a good grade
casket compound ’

E. Allow gasket to become
tacky

¢. Place in machined groove
of capnut

¢. Screw capnut uown on
stud until there is no
space between the bottom
of the capnut and the
top of the porcelain
bushing

Screw venting and stud
pecitioning plug and gasket
intc the hole ir side of
capnut. If plug does not
screw all the way in, the
cable has been cut too long
and the pothead must be taken
apart and corrections made

]

.3.3-8



CUTLINE OF INSiRuct ION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

14. Use sterine as a flux and Pemonstrate this verticle wipe
wipe joint between wiping
sleeve and lead sleeve of
cable. Remove wiping sleeve
pipe pluy during this oper-
ation to eliminate internal
pressure

15. Attach standpipe to filling
hole

a. Standpipe should be heated
before pouring 0i1 through
it

b. Fill until the oil comes
out of the top vent hole

c. Allow time for the oil tc
cool

d. Remove standpipe

e. (nat the threads of the
fi1ling hole and vent
plugs with gasket compound
and tighten securely

16. Retighten all joints securely Show the completed splice
Erighten contact surface on )
capnut stud with sandpaper and
attach aerial log

1.3.3-10

goe
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QUTLINE OF INSTRUCTION

JINSTRUCTOR ACTIVITY

Q)J

STUDENT ACTIVITY %

e 111. Application:

A. Questions (COral questions preparec
"by the instructor)
A

BE. Practical Application Period

1. Make a termination splice
‘in accordance with Job
Sheet JS-1.3.3.1

IV, SXmary:
A. Terminating VCL power catle
1. Qutdoor shielcec
2. Stress cones
L. Terminating procedures

1. Measure and mark cables

z, 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 cf important subject
matter

Don't introduce new naterial

Fold all questions until
completion ¢f summary

1.3.3-11

Participate in quiz

" by answering guestions .

Student will fcllow
instructions in Jcb
Sheet JS-1.3.3.1

Give undividecd attenticr

2431



OUTLINE Nt INSTRUCTION

INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

V.

VI.

\

3.

.

B.

Install. connector
@ui?d stress cone
%séemble pothead with cable
Fil1 pothead with 0l
InstaTIlblugs secu}é}y

Brighten contact surface

Criterion Jest:

A. Make a termination splice in
accordance with Job Sheet JS-1.
L3y . :

Assignment:

A. Read and study Underground

Systems Reference Book, 1957
Ed., chapter 9

Hand out splicing tools and
materials

Stress safety factors

Inform students they will te
performing without supervision

Grade student on go-no go
basis

%
Have student dismantle his
splice and salvage materials
after test

Ask oral gquestioms on reading
assignment

-

1.3.3.12

Student will demonstrate
knowledge by perfecrming
splice

Participate by answering
oral questions



COURSE TITLE AND NUMBER:

CLASSIFICATION:
TOFIC NUMBER AND TITLE:

TIME ALLGCATION:

NAYVAL CONSTRUCTION TRAINING CENTER

GULFPORT, MISSISSIPPI

CONSTRUCTION ELECTRICIAN/
CABLE SPLICING A-721-0023

Unclassified

1.3.4 CROSS-LINKED
POLYETHLENE INSULATED CABLE SPLICING

Classroom 3 Hours
Practical 40 Hours

INSTRUCTIONAL MATERIALS:

1.

Y

Text:

a. Terminations and Splices - Theory -
Practice, PLM Products, 4799 W 150th
st CYeveTand Chio

Reference:

a. LUnderground Systems Reference Book,
1957 Edition, Edison Electric Instttute

b. Design and Engineering Manual, 3M Electro-

Products Division
Training Aids:

a. [lisplay Boards :

2N NR
ot

(8]

1.3.4-1

39501

Training Aids Equiprent:
Toels and Equipment:

a.
b.

c.

[T

(1) XLP Shielded Catle, Single Conductor,

Straight Splice Cut-away

{(2) XLP Unshielded Cable, Single Conductor,

Straight Splice Cut-away

(3) XLP Cable, Three Conducter, Straight

Splice Cut-away

All-Tape Splice Kit - CE "C"
1.3.4.10

3M "Scotchcast”
1.3.4.23

Print E-MPC-3 - CE "C"

“Collyer" Print No. SR-4: Mine Fower Cahle
£-15 kv, Straight Splice (Shielded) 3/C -
CE "C" 1.3.4,3J

None

Cable Splicers Tool Bex
Hacksaw
Sharpening storie

Soldering coppers



e. Compression tools, Burndy ¢. Connectors ¢
(1) Hytool MY29-3 | ‘ (1) Burpdy Hylink YS28 or T&B 54512 {4/0)
(2) Hypress Y34A (hydraulic) d; Tapes ¢
(3) 'Hypfess Y35 (hxpraulic)‘ (1) Semi-conducting, "Scotch" 13 or equal

f. Cable stripping tools (2) High voltage, "Scotch" 23, GE 8360, Bishop

Bi-seal (Tomic No. 3T) 9G5970 00931 4491

(1) PLM™ type SQ, various sizes
(3) Shielding Braid, “Scotch" 24, Tomic Nc. 157

(2) Greenlee, Numbers 1805 and 1905 |
(4) Spacer, Scotch No. P-3, 9G 5975 00909 2053

g. Cable pencilling tool, PLM type PT <
(various sizes) {5) Anhydrious, "Scotch" No. P-4

k. Cable slicer (6) Vynal Plastic, 1" X 108', "Scotch” #88 -
' 9G 5970 0092€ 7220

i. Resin pressure gun, Scotchcast E-4A
‘ e. Injection Fitting "Scotchcast" P-1 9G 5875 00992 3588

6. Materials:
f. Nozzle for E4 resin pressure gun, P-5 9G 5975 (0992

&. Cable, Cross-Linked Polyethlene, 5 kv 3590

(1) Shielded, 1/C, AWG #4/0 a. Resin, "Scotchcast" electrical insulating, No. 4,
sizes "8" & "C" 9G 5970 00814 1788

(2) Unshielded, 1/C, AWG #4/0 )
: h. Abrasive paper, Grit 320, 5350-00225-3086€

(3) Shielded or unshielded, 3/C,

AWG #4/0 {. Solder, wireSN-50 3439 273 1€37
b. GE Uni-Kit No. SS 8-B or equal: j. Trichlorethylene
‘ 1.3.4-2
v R

250




TERMINAL OBJECTIVE

Suppcrted entirely by this lesson topic:

1.3

Upon completion of this urit the studént

will be able to:

1.

Splice single and three éonducior; 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.

é.

Rubber insulation-rubber sheathed
cable, single.conductor - straight
splice - 2.0 hours. \

Rubber insulation-lead sheathed
cable, single conductor - straight
splice - 7.0 hours.

Pubter’insulation-lead sheathed
cable, sirgle conductor - branch
splice - 14.0 hours.

Varnished cambric insulation-lead
sheathed cafle, single conductor -
termination splice - 4.0 hours.

XLP shielded cable, single conductor -

straight splice - 3.C hours.

XLP unshielced cable, single conductor -

straight splice - 4.0 hours.

g/

g. XLP shielded or unshielded cable, three
conductor - straight splice - 11.C hours.

h. XLP shielded or unshielded catle, single
conductor - termination splice - 2.0 hours.

- 1. XCP shieldec or unshielcdec to varnisted
cambric cable, sirgle conductor - straight
» transition splice - 11.0 hours.

These splices will be constructed in
.accordance with Terminatiens and Splices -
Theory - Practice, PLM Products, 4/90

W 15Cth St., Cleveland, Ghio ard Job Sheet
CE “C" 1.3J series withcut deviation. A7l
splices will be requirec to withstand an
acceptance test in accordance with Insu-

- lated Power Cable Ergineers Association
(IPCE) standards when tested with a OC
High Potential Tester to satisfactorily

- complete this objective. ;

ENABLING OBJECTIVE
Supported entirely ty this lesson topic:

#1.3.4 Uron 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 - Theory - Frac-
tice, PLM Products, 4799 k. V50th St.,
Cleveland, Ohic and-Job Sheet as indicated
by each type cable. . ¢

}.3.4-3

25y



i. . hielcec, singlie conductor, AKWG #4/0 HOMEWORK
power cabe - CT "C" 1.3.4.00 _
, : . Read and study Terminations and Splices -
Z. XLP unshieldec, single conductor, AWG Theory - Practice, PLM Frouicts, 475€ ¥.
#4/C power cable - CE "C" 1.3.4.20. 150th St., Cleveland, Ohic Chapter III.

3. XLP shieldec or unshielded, three conductor,
AWG #4/0 power cable - CE "C" 1.3.4.3J.

The splices will be require. to withstand an acceptance
test of 27.6 kv for 15 minutes on shielded cable

ard 28.8 kv for 15 minutes on unshieldec cable in
accordance with Insulated Power Cable Engineers
Association (IPCE) standards when tested with a

DC High Potential Tester to satisfactorily

corplete this. objectiye. .

CRI{EiIDN TEST

f%he student will ccnstruct the following splices

' o kv Gross-Linked Polyethlene insulated cables

u.ilizirg the appropriate tools ard materials in

~accordance with Terminations and Sg]icgs - Theory -

Practice, PLM Products, 4/99 W. th St., Cleveland,

«Ohic and Job Sheets CE "C" 1.3.4.1J, CE “C" 1.,3.4,2J,

and CE "C" 1.3.4.3J. The splices will be re~uired to .
withstand an acceptance test of -27.6 ky for 5 minutes

on shieldec cable and 20 .8 kv for 15 minutes on

‘unshieldec cable ir acreordance with Insulated Power B
‘Cable Engineers Association (IPCE) standards when

‘tested with a DC High Potential Tester to satisfact-

.orily complete this objective.

~ .
-1.3.4-4 ’ : ¥ o
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OUTLINE OF INSTRUCTION

STUDENT ACTIVITY

I. Introduction to the Lesson
A. tstablish Contact -

R, Establish Readiness

™

Establish fffect

T3

Overview

[I. Fresentatior:
~. Cable Preparation
1. Train cable into position,

determine splice Tocation and
cut intc proper gth

ol

Oy “.

INSTRUCTOR ACTIVITY

Introduce self and topic

Direct student thinking along
desired line

Show the student the value of
the subject matter to him

State topic otjective

Explain the method(s) tc be used
Topic Criterion Exercise

a. How?
b. When?

~a

Make ready the T/A listed for this
lesson

Hand cut text and job sheets for
this lesson

Hand out manufacturers instruction
for splice kit

Note the amodnt of jacket to be
removed .

1.3.4-5

Students bring cut
individual needs for
this lesson

Note page 3 & 5,
Tabtle One and splice
c¢iagram

f)"‘
A 11

S/




CCUTLINE OF INSTRUCTICH

| A et ¢ W =

o
L.

INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

Determine length of sheath
opening

Clean cable sheath at points of
tape or resin contact in splice
area

a , Consider no cable sheath as
clear regardless of how it -
Tooks

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 clean

Remove jacket (sheath)

a. Make circular score about
one-half (%) 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 cutline -

to expedite the demonstration
have various phases of the splice
prefabricated

1.3.4-6



{
X ,
OUTLINE GF'INSTRUCIjgﬁ_ . INSTRUCTOR ACTIVITY STUDENT ACTIVITY
C. After semovirng jacket, all
bedding tapes should be -removed
baCk to the jacket
5. PRemove metallic shielding (if used) Demonstrate the use cf tape
{glass) and/or the use of a
¢. Wrap glass cloth tape arcund hose clamp to afd ir the
shielairg the required distance removal of the shielding.
from catle- jacket, usually one NOTE: 1If not tape type,
inch wrap 1% layers of copper mesh
over wire shielding
b. Tin and solder area between -

glass tape and shedath to hold
shielding in place '

. A ground strap of traid ray be Sclder the shieldirg
attachec during the soldering
HrOCess

<. rold a sharp knife against
shieiding at peint ¢f removal

€. .l shieloing away from cable
rsclation against the blade
.t the knite ,
J {1} Care must be taken not to
o rick the cable jnsulation
\ (2) Be sure no sharp edges
point down at cable
irsulation -
et et e = 4 } a 3;4“";

0y

[ SR
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CUTLIND OF IWSTRUCTION INSTRUCTOR ACTIVITY. - STUDENT ACTIVITY
~. ' .
'y (3) Shielding may be §01led  When semi-conducting tape 1is
back at edge to elimi- removed fold back cver the
nate sharp points , shielding tape

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-
ing 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
6. Remove and pencil insulation , Have student measure the connector  Measure the ccnnector

' to determine the dimension cf cut-
‘ back - . .
f

—_— a : 1.3.4-8

7
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CUTLIHE OF INSTRUCTION

INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

a.

Remove insulation from end
of conductors for one-half
the cornector lergth plus
an additional length &s re-
quired by the splice draw-
ing to allow room for a
sricoth transition between
connector and the penciled
insulation

Folyethylene insulation can
best be removed with a
stripping tocl, but when not
available, 1t must be ring
cut with a knife and
stripped as & rubber cable

%
Extreme care must be used when
removing insulation not to
nick cenductor

Trsulaticon may be penciled

vy i~ either a knife and atra-
sive cloth or a mechanical
pencilirg tool

The penciled area must be
smooth and uniform

Question students - dimansion

Show the use of strippers

and penciling tools. A
pencilirng tool may be used

to remove all of the insulation

NOTE: Use of Burndy and TAB indent
and crimping tools previcusly
taught

1.2.4-9
LD Rani Iy




- QUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY
B. Connector Installation |

1. Proper choice of connector is an  An EEI approved solder connector,

integral anc 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. (onnectors 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 , ~Q

(3) .Thermoplastic insulated -
e e cables must be joined.
with crimp connectors
only
1.3.4-10
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JUTLINE OF INSTRUCTION

INSTRUFTOR ACTIVITY

STUDENT ACTIVITY

3. Clean ends of condictors by scraping
and apply sterine flux - and connect

by:

aﬂ

installing solder connectors
(1} Slip over ore conductor

(2) Insert end of the other
conductor inte connector
until 1t butts first con-.
ductor squarely

(3) Center over conductors
with slot on top

(4) Tightty.press connector
arcund conductor with
pliers

(5) Use two solder ladles, one
to pour hot solder and one
to catch overflow

(€) Pour hot solder over
connector and into siot
until connector and
canductor are hot zncugh
to make solder flow freely

(7) Apply flux and allow to
run into slot and through ~~
strands




._OUTLINE Or i3 RUCTION . | I&STRUCTOR ACTIVITY STUDENT ACTIVITY

(8) Alternate potring 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 Polish connector with abrasive
the connector witha ~ cloth and file as required
loop of 1" cotton tape
and small wipe cloth

b. Installing crimp type connectors
(1) Thoroughly clean inside of | i
connector and slip over one

of the pre-cleaned con-
ductors

1.3.4-12
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY ,9\‘

(2) Insert end of the other :
conductor into the Ty
connector until the ends
butt squarely '

(3) Center connector over
conductor ends

(4) Crimp with either hand
or hydraulic crimping
device ' '

(5) Indents in connector must NOTE: “Scotch" 13 semi-conducting
be filled to reduce stress tape is non-vulcanizing and
and make joint electrically is compatible with all
round rubber and thermoplastic

K insulations

{6) Indents can be filled Ly

pushing semi-conducting
tape into them and wrapping -
the tape tightly over the

¢ edge of the connector

. Peplacing Insulation

1. Resin type joints, (7.5 kv cable ' Refer to 3M Print E-MPD-4 in text
and telow)

1.3.4-13

Student follows the

instructiors with

thg print
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QUTLIHE OF INSTRUCTION - INSTRUCTOR ACTIVITY STUDENT ACTIVITY

———— PR —————— e v

a. Apply spacer tape {Scotch MOTE: On shieldecd splices do not

p-3) extend the P-3 spacer over
the shielding or semi-
. (1) Level wind conducting tape

i . (2) Do not stretch E
(3) Taper smpoth}y
b. Apply electrostatic shield This step only for shielded cable

(1) Apply a tightly wrapped NOTE: Refer to text - Splicing

layer of "Scotch” 13 tape and Termination Theory and
over the cable semi- Practice, Ch. I, Section
conducting tape and 4" ° . 111, Insulation Shielding,
onto the metallic shield page 10 (The principal

at each end functions of an insulation

shield are:)
(2) Wrap one layer, one-half
lapped of "Scotch" #24
.shielding tape over the
entir> splice ending 3"

onto the metallic shield "
of each cable
c. Attach bonding wire |
(?)4 Wrap spirally around : / "
splice and solder to : ‘
the other cable shield /
B 1.3.4-14 :
“ 2 ‘
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QUTLINE OF INSTRUCTION : X INSTRUCTOR ACTIVITY . §IQQ£HI AQTIVITY (J]
(2) Build dam uith insulation Refer ‘the students to apptndix : Students note how the
‘ . putty below and zbove the 1I, page 46D, step 5 for illustras  dam is congtructed t
v - ground wire SO tion of ‘dam. ’'The oround braid .
. i N g . should bg filled with solder for A - )
4 : ) ' | X" on eac side-af’ the dam S ¢ SR
©d, ‘App1y'buter sheath | - N ) '
g ﬁl) wrap spacer tape over “ *
¢ .entire joint extendﬁng
' . 3" onto cable jacket or . « . ‘
- sheath S ) D
* (2) PBuild up.according to . D . . R
" ..  drawing qr between X" and . : . ; oo : 1
) ' /8" .
L 4 ) ]
« (3) Level wind
= e. P-1'njection fitting - . -
installation K - |
g (1) Position P-1 fittiﬁg near . ' . . ‘
one end of splice . ¢ SR .
;; , S "(2) Position the spout for. . )
: S oo mum convenience-when - ‘ - : .
L , L ng the resin pressure " ' , . /
: ' 9“" - - ' 1
F f. Plastic tape enve1ope B | ' e
o “ installation ., . : | . o .
o e . 13415 - - o
s ' . 254 -
*' s . .
23-3 S . .,._‘.._«‘E!‘.;.‘H < * ‘ SN e
o e ,5?ﬁ{le:3ﬁﬁf;_ L "
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QUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY _ STUDENT ACTIVIE:

(1) Using 1%" scotch brand / NQTE: This tape should be 1° to S
' . . #33 electrical tape - “1%* inwidth. “Scqtch" - . N
) . start ghe first strip of #38 is in Federal Supply - 3
. < tape on one‘side of the - system - 1% X 108"
} inJection fitting and . 9G 5970 00188 5478, $.85 .
continue half-lapping 4 ~ P/R1. - Open purchase
beyond the .end of the : $3.02 P/R1 Yoo

spacer tape. . T v

an

{ .
N A (29 .Start the second strip - )
| : of tape on the qther sidg’ '
. of the injection fitting, . A , .
" continue half lapping over ‘ - e 4
the other end of the spacer . . Lo . e,

7 tape R S .
- (3) Hhen,wrappinﬁﬁ pull thise . ‘ | . ‘ ;fij
. .vinyl tape tightly sc that ) B S
P it will conform tp the [ .
" spacer tape build-up o .o
. 7 - - :

| (4) If wrinkies appeaé in the | _ ,&
: tape envelope possible : S .
resin leaks may appear’

) g. Réstricting tape 1nst51iation2? % & - - ,J‘@
¥ (1) Vinyl tape will stretch - - L - "

under prespure and must -
be rE:fricted o - : a[- e - s




PN
+ . . "ﬁsj.
) 3
) . L
' i 1 ;
\} " i ~ . §
GUTLINE OF INSTRUCTION . i " INSTRUCTOR ACTIVITY - - STUDENT ACTIVITY
(2) Using 1“ P-4 reitricting ' ' ’.. |
- tape, firmly wrap tyo ‘ .o T
half-lapped layers over . '
\ the plastic tape enve]ope v
: . w
- {(3) Start at one end of spHce. . ' o
wrap to the other end, and - :
eturn to the stErting ) _ ' -
f point . , | N
{(4) Restricting tape may be C S C e
- removed after splice has L ' - .. .
cured + . ' , . e '
) 4 A . * .
h. Vent hole provisions |
(1) Before resin injectiony a N - . T
. 'vent hole must be pypctured ’ | Tt .
through edvelope at end : oA :
farthest from inje;:tion _ ; T
fitting S, | o
S (2) care must be taken not to ) .. N % }
‘ s puncture insulation | . N z . .
(3) Vent para¥lel with axis of oot SIS S
the cable and 3" from the o -
, end of the tape. o - . e T
{ ) . “' « .‘ . . y “, . : i .
SO (4) After the resin {s injected ™ -t - . )
- ‘ . in the splice and appears L . ;
[ "~ at this vent hole, 3 . ' e D RPN
o | 1.3.4-17 |
T ' . : N ' .
L . " : 286




e 18 SoR Y ) }

< , ‘ . - - 4 . e
A N

- i L4 Gty

- &£ [ -

By,

L o

oumus OF INSTRUCHAON msmucrog, ACTIVITY = STUDENT ACTIVITY
T " second vént is made at the ' ) "
*other end of spiice before . - L
‘continuing the resin in- . : ‘ . x
~ Jection . , " e :

- {5) These venis drain off all
air and eliminate voids in
« the splice

1. _Resin saturation PR - | _ . \
v ., i 2 . %

' ” . . i ; ) ) . -

) (a) Mix two.parts together €y |

(1) Prepare resin

i PR (b, Appl{ injection nozzel ”
| P-5 the bag =~ - e
tg g PO |
(¢ de the bag nf resin. a y | o -
t

5 o ‘the barrel of the , _ o : . .
, E-4 resin pressure gun . | . 1

(u) Pull the nozzlf _ " | \
through the cap and - .~ - A . ,.f |
Tock 1n'p'|ace ' - . o

0 {2) Attach resin pressune ,&un | L 5 , B
v by ‘screwing fnjectfon , , , coe

g © - nozzlé into the 1njection : o L g
A e fiiting 4P‘F—]) L . . S : ro =

S | ) (a) Inject resin into splice ' ~ AR
-,‘{"AM‘-N-F.‘~-.A..4‘. L T v €: ' . “ﬂﬂ‘ dmp]et of m{ﬂ ) - ‘\. . N - . .4.-«»2.4&:
N . B appears at far end. then o oL S T
: A tape | } e . . ST o

.
1.3.4-18° - .
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QUTLINE OF INSTRUCTHN :

Lo b)) Hake the second yent
. hole near.the end of

| sie splice. .

,MQGJ Continue to injecf .
resin until droplet
appears at second-
A vent'hoTe

Release gun pressure
and remove gun

Tape the second vent
hole

2. ATl tape sprce

*

. 2, Apply ezene resistamt tape

(1) Half- Iapped (50% overlap)

(2) Thickness over connector
N and semi-conductor tape
. to equal: ;

{a) ree_times,factory
fed insulation
er -

‘Thickness specified
on the drawing for
that splice

7 (b} 4

. s:é‘

INSTRUCTOR ACTIVITY LTS

’ SR
Y "

-« Take a calip~ reading over the

connector

. Explain what the overall
width will be and that
several manufacturers
specifications do vary from'
T times to three times the ,
factory applied insulatieﬂ

€ - L &

1.3.4-19
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OUTLINE UF ;i%smucmu : S

ol

2 4

(3) Taper dom to the edge
of .the factory semi-
. conducting tape on
! each end

. I3
« {8) ‘Suggested types are:
o, (8 Scotch l=23

‘. (b) GE #ssso

-

(c) Bishop #30 (Tnmic‘

No 31:)

» <

D. Shiewing anj‘overing of SpHce

2

1. Rephmeﬁacto { semi-conduft'lng
tape with one layer half-lapped

tape (if required¥
a. Suggested tapes are: }
g, (1) Scotch #13 ‘

(25 1 sHop #17,(Tm1ic,171’)‘ '

) i EPR shielding tape

2. Repi\a'c"e' factory ‘shielding. tape
with one ldyer of copper mesh
tape half-lapped. "Scotch"‘

#24, Tomic No. 15T

-

NOYE:

¢

e

#23 OP - 51

FSN 9G5970-00931-4491 $1. 27
* 37 - $1.63 g ‘

. -
-

-t
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OUTLI'E OF INSTRUCTION = . = . - . INSTRUCTOR ACTIVITY §: 1& 1 éTQDENT ACTIVITY —~
A y ¥ ) ] - D - - " ANy .
3. \ Solder copper mesh tape to factory ) Ty . , , o J
, -~ shielding' and spot solder along SN S - LT :
s ‘tapered.areas © - .- . L S .. , Coe .8 4
| . . . & .
;v 0 5. Solder ground strap acress splice - R i o K :
to each shielding allowing enough_ = - . " o a ,
on one end to reach system ground - RN 6 N 3 :
. s, Solder .dround strap whert it leaves . Cemonstrate tkis at:&plice : : o
| ' splice to prevent the infiltration position, Nt}t in the classroorm , o
of water intec. the jaint.j‘,. - _ S ) T~ \ R .
. ; €. Ab’piy “Scotchfil” 15" from cable . T r " . o _,.\
N 75heagh, on end of ground strap - - S Cg o
= " ‘atcve arg below the strap . - PR B con & e .
. . i T . - . . . .. 3‘ ‘. N 7 . '
: ' 7. (Gver entire splice plus 1%" c¢f . - ° B S C Co
_ sheath with "Scbtch'.433.0r equal , sy o S N & -
. : a . o - - | : i ) , p o e g .
;... E. Special Conditions Mpy Gxist Whlre . NOTE: Instructigns to provide -Stugenes, refer tn
e T “ Extra Steath Protection Is Quired s , ,. this extr protection can steg ‘6’gn' “Collyer" '
. | o | * ™ " be fourd o “Callyer" spec. speat. SP-1, "
- F. Curnect ground wire or strap solidly , SP-1, Step 6 5 s
. - tc a direct giound . > , L ’ s, . 8
. . . . T N , f_"‘ '%’ ' - - -y, (. . '. \ . ‘,& 4‘:
ITI. Applicetion: Y _ . . . ..
' - o, . N . ‘ %ﬁ-" ’ ¢ ' 3
. . A Questicons - {Oral questions prepared . “Conduct oralguiz  ° | v Participatékin quiz oo E
£ by the instructor) <« S - S T S " . by answering questions - ~ - -

: < ' E " 4
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(cUTLmE OF INSTRUCTION INSTRUCTOR ACTIVITY : STUEJEN}AQTW’I}Y— IR -
Y B, Fracticﬂ Apphcatwn Peripu " Inform students this segment , RS U ‘, g |
. . : ; ‘ wil1 be taught in the shop area o A &
Y. Hake a s,traight splice in Hand out splicing. tools and - Student will fellow
. - . accordance with Job Sheet materials as required for , instructions in Jeb .
- J8-1.3.4.01 . each splice ' - Sheets listed for, ' -
A \ . ‘ | each sp¥ice :
z: Make a.straight splice in Supervise and assist as’ - A
‘ accordance with Job Sheet [ necessary ' ’
Js-1.3.4.2 :
1 - s
3. NMake a straight splice in Stress safety factors
accordance with Job Sheet : !
Js-1.3.4.3 As students complete each SpHce, : .
A S : I e test it . )
S - | - .. : - . ‘ - . Give undividec attenticn
“1V.  Summary: . . Review of 1mpertant subject matter : o
B ‘ A, Cable Rreearation . Do not introduce rew material
1. Train cable into positior{ : Kave students to hold all. questions ‘
, - until completion
y > 2. Remove jacket (sheath)
o | . 3. /Remove shielding _ ' R Y =
4. Remove and pencil insuiation - S - =
‘E. Connector Installation : e E o I _,;
1. Chaice of connector T ) _— C ! -
» . = 3 N SR ,.m..u;
. ) ) . ‘ 1-3-4-22 _‘ ..‘ :
Fs » - . f“_

+ - 3 N
— o - - . . —_—
n . - —— e e - W
F Y
t S e e * v . ‘ , : e
I N o, . I - s - W S Frane ] 25 B
{ : T e =
%




- - . - P N
. ' . . S
\ - 3 e D
) Yoo g ° : )
cN - L P - oW -
- GETLINE OF INSTRUCTION ‘INSIRUQTOB ACTIVITY - STUDENT ACTIVITY S (V' )
- | 2. Classifications . - ° ° SR T ‘
. .. 3 Solder cénnector;‘1hstaila£iégfof . oA
L 3 ‘ .
.- 4. Crimp connector, installation of -
‘C. PReplacing Ihsu1htion ¢ L : . .
.. Re!;in type joints, (7. 5 kv caﬁue
- ” and below).
. 2. AN tape;splice _ | ' ‘ L
R ’ 4 : > . -
L. Shielding and Covering of Splice
E. Special Cand{tions | :
. ' , " Ask questicns after
- F. Grounding_\ ) ‘ corpletion cf sumnary
V. Criterfén Test: , Hand out splicing tools | Student will demcnstrate
- and materials as ‘required knewledge by perferming
F. lake a straxght splice in accordance for each splice ) three straight spiices

with Job Sheet JS-1.3.4.1

Stress safety factcﬁs
B. Make a straxght splice in accordance

ey ~ with Job Sheet ys-1.3.4.2 Inform students they will be
e , performing without supervzsxon | | -
ool C. Make a straight splice in accordance
S - with Job Sheet JS-1.3.4.3 Grade s* udent on go-no.go Posxtton each completed
i o ' basis as he completes each ‘ sp1ice on test freame
o . . : . splice .
e
1.3.4-23
297
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T N T e
i AN - -




[ . (. . ) ' { N
N .e - ~ .
L ‘ . ‘- " ) . | ‘: i ~ . . . |
‘ ‘ QUTLINE OF INSTRUCT!‘S:& . - - INSTRUCTOR ACTIVITY, : i STL'DﬂT ACTI’ITY
. - L L | " Hese student dismantle his ; A7 j :
| . ! - ‘ . splices-and, salvage ma‘.enaﬁ's . t . \ RS
: | o after last test P
. . - “ ) . N - €
‘ . VI. Assignment ” - : . : £
e Y T . ) .. - ' ’ . . ; L
- : A. PRead and study Splicing and = Ask oral questions on reading assign Mate Lty answer-
: : Termination Theory and Practices. ment - , “ ing oral quest‘iuns
L o Chapter III - | . J T
. . ) 3 T: ‘ e o . . N
| ‘ ) /_\\ v ‘ R | . - . . - ) ) B . B
. Y . FN
“ c“" . :a. ‘
. ,ﬁ} ) : . |
- Yt *. =~
" :‘ . « g
+ t ! ‘ .
. ',/‘ _

e , h 1.3.4-24
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| ‘ ‘NAVAL CONSfyUCTION TRAINING CENTER - ‘ n '
v | GULFPORT, MISSISSIPPI 39501 EE . N ‘
COURSE ‘TITLE AND NUMBER: CONSTRUCTION ELEC S/ . (1) Scoteh K Tape Terminatiop Kits, E-MKTB-1' c
- ,; - CABLE SPLICING A-721-0023 .. (16-25) PD, 3M Conpany -
< ) P ” o )
CLASSIFICATION: Unclassified - {2) Silicone Tape Prevents Flastover In
R - ﬁit Atmosphere, E-MAR/1 (91 05) )
TOPIC NUMBER AND TITLE: 1.3.5 TERMINATION WITH 3M Company _
XLP.5 kv CABLE . * . T
) : . - Traiﬁing Aids Equ1pWEnt None . ° AN
TIME ALLCCATION: Classroom, 1 Hour ' ' : '
‘ " Practical 6'Hours o 5. Tools and Eguipment: .
‘ : {7 ) . : . ‘.
INSTRUCTIONAL MATERIALS:. ‘. a. Cable Splicers Tqel Box o \,\ ‘
I. Text: . : “ b.. Hacksaw ' \
a. ‘bnderground Systems Reference Eook, 1957 c. Sharpening stone
Edition, deson Electric Institute ‘ : r ‘ )
' - ~d. Soldering coppets _ -
b. Termxnatxnns and Splices - Theory - . | . .
' Practice, PLM Products, 4799 W lSOth St., e. Compression toci~ N
(leveland, Ohio . » ¢ : : p © o, .
N ' S f. Cable stripping tool
. References. lore . ‘ “ ) ,
' ’ N\ g. -Cabie“penciling tool . A |
3. Trainirc Aids: \ ~ ’ ' ' . ‘
| ' ' - @, hS Cable slicer . . £
. Scotch "K" Tape Term1natrcn Kits - - : B Yoo ;o
. CE™E" 1.3.5.10 ¢ 6. Mafefials: C - I
b. Brochures: : ,; . a.§.Cable, Cross-Linked Polyethylene, 5 kv, ¢
' . o shieldeu 1/¢C, ANG #4/0 ‘ : . .
v R I S L
o \ 299 7
~ 9a% L - *




| ",b' Fh Tap Termfnatiun Kit, JQ Lompany .
‘c. Luc. Burndy - YA28, AWG 4%0 2

SoT‘der, wire SN-50 . - _

TERMINAL QBJECTIVE R "

N

Supperted entirely by thts }essan topic

=1.3 Upon comﬁﬁetion of this unit the student

will be aple to: | (.

RE Sp}ice sfngle and three cnnductor, 5 kv .
© power. cable in the below isted types o
.gabTe

'v‘are as’ 1hdicated by each cab1e

Rubber insu!ation-rubber sheathed
cable, single conductor - straight
o splfce - 2.0 hours. ,

- b. " Rubber’ insqlation—lead sheat
cable, single conductor - str t
spl 1ci\’ 0’ hour's. :

C.. Rubber insulation- Iead‘sheathed
cable, s\*gQQ canductor ~ branch
sp?ice 4 O.ﬁoursg ; : ,

ﬂ

. L

sh;gfsned cambric 1nsulatien-1ead Lo

thed cable,csingle,conductor -
A tefminatipn §?11ce -,440 hours.

\ e
H
,w\' <o
) M .lx. ,' 4
. L ) -
5 .
’

“The,type of splice to be made in
each cabTe and the time 1imit prescribed

XLP shxeldea cable. single conductor - stra1ght
splice - 3.0 hours.

* -~

. P
~JP unshielded cab1e. sxngle cenducter -

' straight splice - 4.C hours.

e

A' p

t

XLP shielded or- unshielded cable, threg ccn- -
ductor:- strajght splice - 11.0 hours.

XLP shie]ded or unshielded cable, single ccn-
ductor - teﬁmination iPlice - 2.07hours. 2‘

XLn«shielded gr unshielded to" varnishec car-
bric cable, single conductor - stra1grt
transition splice = 11.0 hours.

i

These splices will be constructed in acccrd¢ "

ante with Under roundg§xstems ReferenceBodk,
1957 Edition, Edison Electric nstitute, an

.Termination and Splices - Theor

Practice, -

PLN Products, W. evelanc,

Ohic, and Job Sheet CE “C*- 153 ries with- L
out deviation. AIl splices w1l be requirec ; .

" to wWithstand an acceptance test in accords

1.3, 5-2 "

'h

ance’ with Insulated Power Cable Engineers (
Association (IPCE) standards when tested with !
& DC High Potential T ter to satisfactorw]y x

:nmplete' M ohjecti , , ‘

-
mxm WE v o
Supported entfrely ‘by this lesson ton;c' R

#1.3.5 " Upon mpteﬂon af this wp'ic the
L student will b‘grable to construct 3 -

) PR




S : . ] e - - N
) . . ¢ o L o
< &.\ & - 3
‘ . xk ? - -
. . - . - \ - s & . ¢
. . -
) x . - c b “-A- - -r L]
\ LS v ~ &
. . !" (} - N .
-

termination splice in 5 kv, single_gon- .t\\] - 1957 Edition, Edison-Electric Institute,
ductor, ANG #4/0, Cross-Linked Polyethlene - JChapter 9, Section D., ., - SRR
insulated powerscable utilizing the appro- S ¢ . . A
‘priate tools and'materials in accoldance ; S . '
with Unddraovound Systems Reference Bdok| '
*1957 tion,’ kdisen Electric Inst te,
Termination and SpTices --»Theor .
LM Products, . th 3t., Cleveland,
Ohto, and Job Sheet CE “¢* 1,3.5.]0 without . « |
deviation. The splice will be regquired to . - - : :
- withstand an acceptancé test of 27.6 kv for : ‘ "
15 minutes in accordance with- Insulated o ‘
Power Cable Engineers Rssogiaticn. (IPCE) . ¢ : : SR
. Standards when tested with a OC High.Potential - : .
Tester: to satisfacto&ﬁtjxcnmpIetechis - —_— | B | |
. objective. ’ , Lo . ' ~ ‘

-
© 45

fry,
pn

A

CRITERION TEST i~f - " fo /
The studert will construct a termination splice . * .
in 5 kv, single conductor, AWG #4/0,,Cro§§~¥1n ed . L N
Polyethlene insulated power cable utilizing the{ p . . " N g
appropriate tools ard materials in accorddnce with - : E
nderground S¥stems Reference Book, 1952 Edition, Edison ~ | - | - Y
Electric Trstityte, Termination and Splices!- Theory - ' S
Practice PLM Products, 4790 . 150th gt:; E!eve;ana. .- . _ :
Ohio, and Job Sheet CE "C* 1.3.5.1J without deviation. , t ‘
The splice will be required tg withstand an acceptance kf : - .
test of 27.6 kv for 15 ninutes in accordanée with <\ + UV '
‘Insulated Power Cable Engineers Association (1PCE) > | A C N
Standards when tested with a DC High Potential Tester _ C .
txbvsatisfg;tori!y corplete this objective, = ‘

HGMEVORK ’ S - S
.: & e ‘ . . / . . - ‘., .
Read and study Underground Systems Reference Book : ‘- e “ R

R
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- ) L ’ . X .o . . g ! :
Lo - OUTLINE 0!-‘ INSTRUCTIQN >y INSTRUCTOR ACTIVITY ; | STUDENT ACTIVITY® v

v I. Introduot.mn to ‘the Lesson .~ & - k e

- " N “ A EstabhsMantqct Lo ’ Introduce \‘self and topic - ‘ . ‘ ' ' '

LI e Y " eqnl
RU , . B Establish Readiness : Direct student thinking along desired-: o F .
.o . %4 7 ' line o o

. C. Establish Effect ¥ Show the student the value of the . Students bring-cut o
’ K 8 oA subject matter to him individual needs for
. "y R : | S R this lesson .’ .

i ~ : P \ : | S, , - ‘ ‘
"8 . : D. Overvigd 7 e e State topic objective * " ;. ¢
-\> . ) = ot - e ‘
o Y . *xplain the method(s) to be used R

- ’ L , o~ S ) - . :
. B ' [ CL Topic Criterion Exercise ;
: . . .'f. ’ * S 3 . d. HON? ' * T L,

. . % . “&( - b-‘ Nhen? . e

. \ . ) ) . . i ‘ .
- v Ix P'resentatim% o \ ( Make ready the T/A 1isted for this ‘
¥ - o R Tesson ' |

. L. A Temﬁnating Shielded (féb'le Hand out texts, Job Sheet, and f

. - ' o ‘I Brochures for this lesson
e . | %, | R .
. : 1. Theory of terminations Refer student to text, Splicing and  Student refers to text
AR 3 y i Terminatisn Theory and Practice, . and follows instructien- -+
)\ . ) ~ a. Shielding provides stress Ch. V, Page 49 | d ) Cs
. ‘ ) relfef “ . o
}.L.,._ . I . ‘ ) < o - . 1 . -
S ,‘{, ' . b. ghi ding prevides gmund | ‘ 3
ey e . return s . L
ST N G |
., ‘ : - N - . e ¢ X : l . (1.3.54:
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OUTLINE OF INSTRUCTION . ~ INSTRUCTOR ACTIVITY v ’ STUDENT ACTIVITY
€. JTermination resultsNin: ' | | |
(1) Change in dielectric =
field - : { .
. - 2 ‘ - ' ‘ : S,
(2) Results ‘in stress. i'e ~ ) , -
concentration _ : R
. ‘ .
¢. Remedy S "~ Show display of ,stress cones . )
(1) Stress cones. - oL F B | . :
(a) Preformed , - 1_;~ ‘ .
(b} Tape constructed
¥ '
e. Tracking . ‘
. 4 1 .
(1) The cable shielding in S (
-a termination is cut R o
off and the conductor, ’ ‘ - T ' ‘
which is at phase . ‘ . Ca
potential, is left ‘ . ' e .
exposed . ‘ R R
& . Co ’ ' .
(2) Surface failyre results & ’
from the pragressive ’ i
degradation of the - .
B . insulation surface E i
B f. External flashover | L

(1) Damage by -




R ) ‘:e =~ . ! N * T - c. t. é" ‘f;
‘ ) . . ( . . “ - '.{{, * . 0
- A~ o Y ‘ T B A
o m:.xw OF msmumeu _INSTRUCTCR ACTIVITY . STUDENT ACTIVITY :
‘ . ' (2) Lengthen creepage path - : — o -7 . L " -
S o ~ (3). Increase insulatich Voo Lol ' . s
R L «  {hiding grounded stress s o - v
| o v,, .. N . ) COHE) - . . . . o
: N . o o . . '
: : ~ * (4) Flashover to ground causes ? VRS
- no damage - s ' C e

?

Seal. conductor and replace

Y

L - _cable jacketr -, _ . ‘manufactufers instructions application and limita-
i . ‘ _ : ) S from thé splice kit o tions of the' "K" tape
. .. i : ' - " type.terminations
‘ - " L. fcing Kit . ’ A
1. Design o : 2 ' |
L. " 7 . a. Voltage ' L ‘ . N
’ . ‘. -,‘ v . .
(1) 5 -,15 kv f - : A
g (2) Dimensions for - I & '
| . b. Locatfoh“ AL | ’ * A
- L A (1) Indoor f e v C ;
: - v ™ o ' B ’ ‘ : - :
Sl . (2) Outdoor (use_ Scotch #70) - ‘ : 3
NE S ’ : % o . X .. ‘
S S ‘ 2..'Contents o e . Ly a R
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a. Manufacturer s 1nstructions o 1 3 o a8
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‘ (1) Procedures- _ S s e ;: oY

Hand ‘out to each student the

Student learns the




. QUTLINE OF INSTRUCTION

(2) Mater1a1 Iist

C. Instructions

1. Prepare cable

‘

¢

~
N
L]

C.

a.

;
. 'a.,

Train cable into position

{ut to proper }ength

Thoroughly c]ean cab!e
Jacket

Remove Sheath

' Quter jacket and filler

tapes
Shielding tapes or wires
Install ground strap

(1) Over shizlding tape

{2) Place "Scotch" 24

shielding tape over
wire type shield
. before strap

‘3. Remove semi-conducting materia1s
and Insu1ation

-

INSTRUCTOR ACTIVITY.

-

~

'sQuestion class for{the various

dimensions

NOTE:

The following procedures
need not be demonstrated
if the students have all
completed the preceding

XLP splices

}.3.5-7

STUDENT ACTIVITY

Provide the dimersions
and learn steps from the
mfg. instructions

Vil o8
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OUTLINE OF INSEBUCTION INSTRUCTOR ACTIVITY ;STUDFNT:ACTIVIT
a. Leave %" of semi-condutting
~ tape exposed beyond the v
metallic shfeldifig or ground
 strap in the case of wire
type shieldjng ‘

b. Remove cablé.insulation
' from end of conductor. for

. 4" plus cepth of terminal .- A L
. lug barrel or length of ex- ’
posed conductor required’ “ s
' c. Clean entire area of pre-
. - pared cable insulation with
trichlorethylene
4. Pencil ‘insulation and seal cable
end R | ' _
a. Pencil for‘disténce "“B" Question: Mhat is dimension “B"? /

£

b. Buff taper with non- -
conductive abrasive cloth .
, .
‘c. Install connector

5. Apply semi-conductive tape

é »
a. Apply fwo half-lapped Tayers
of semi-conducting tape

RS b. Begin and end taping at
: front edge of ground stvap. _ &
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JUTLINE OF INSTRUCTION e INSTRUCTOR ACTIVITY ' STUDENT ACTIVITY

.-CAUTION: Do not wrap semi-
conducting tape more than %"
ooto the cable insulation

. ¢. Fill'indents with "Scotch
co #13 . _ .
d. Level wind No. 13 tape from ‘ ‘ | . '

1/1€" on edge of pencil onto -
" conductor seal

6. Apply stress control tape - ) R

a. Starting at the edge of the : ‘ ‘ ‘
 grouynd strap, apply "Scotch” _
No. 2220 stress control tape, * ¥
. liner side toward cable, . : )
removing liner as tape is * .. : (
applied . : .

b. Apﬁly a distance 2" beyaﬁd . LY
No. 13 tape

c. Leave an even frodt edge and. '
continue tc half-lap the tape
back on itself ending at the T ¥
ground strap S (

7. Appty outer sheath

a. Tightly half-lap high-voltage - ; .
- -tape over '"pencil" and : ¥ f
o ./, ' 1.3.5-9 |
, o N | ' ,.
f Jir. .
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QUTLINE OF INSTRUCTION . INSTRUCTOR ACTIVITY STUDENT ACTIVIT

semi-conducting tape extend-
ing onto terminal lug or ex-
posed conductor seal and

build up to the level of cable
insulation

b. 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 Display completed splice
- viny) tape over the high
voltage tape, extenxding 1" onto

}’ L cable jacket and onto conductor

jug or exposed conductor
8. Outdoor and contaminated areas

- a. If possible connect termination

to final position
| 1.3.5-10
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* QUTLINE OF INSTRUCTION - ) ‘ INSTRUCTOR ACTIVITY - - STUDENT ACTIVITY
. . [ . .
b.  Apply tracking protection
" c. Note page (8) of instructions Refer\ktudenté to page 8 Students refer to page 8
for "K" tape terminations of instruction and distribute

special 3M Compan¥ Brochure
regarding "Tracking"

ITI. Application:

A. Questions (Oral questions prepared by Conduct oral quiz Participate in quiz by
the instructory : S answering questions
E. Practical Application Periodu 3 Inform students this segment \
| will be taught in the shop area
1. Make a termination splice.in . Hand out splicing tools and Stuadent will fcllow
accordance with Job Sheet materials AN instructions in Job -
Js-1.3.5.1 : Sheet Jd5-1.3.5.1 N

Stress safety factors
Supervise and assist as necessary

| ‘;‘Test;the student's splice

IV. Summary: . ‘ Review of important subject Give undivided attenticn
. ' . matter -

A. Terminating Cable '
1. Theory of terminations ' Do not introduce new material.

E. “ Splicing Kit . - Hold 311 questions until comp]etxon Ask questions after

' . of summary completion of sunmary
‘ 1.3-0—'1] | | ’

3173 o | . ' ' 3t
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* CUTLINE OF INSTRUCTION __'INSTRUCTOR ACTIVITY t\\ . STUDENT ACTIVITY

“ac. Instructions - | . i
V. . Criterion Test: - - Hand out splicing tools/and material
¢ A. Make a termination splice in = \ | |
‘ : accordance with Job-Shéet JS-1,3,5.]1 Stress safety factor Student will demonstrate -
¢ , R ‘ . knowledge by performing -
. r ¢ . Inform students they will be per- splice '
oo forming without supervysion |
1 g : \
\ Grade student on go-ng go basis Position corpleted
‘ splice on "test frame
a . Have student dismantle his splice
< , | ” and. salvage materidls after test
. /- AsSignment: |
A. Read and study Underground Systems Ask oral.questions on reading Participate by answer'ing
Reference Book, ., kdison assignment < oral questions
tlectric Institite, Ch. 9; Sec. D 4
t Y
o . " 1.3.5-12 - o
- 3‘ ) - s b .
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2R P NAVAL CONSTRUCTION TRAINING.CENTER R
s , " g GULFPQRT, MISSISSIPPI 39501 N
ﬂ CQLRSE TJITLE. AND NUMBER: CONSTRUCTION ELECTRICIANS/ b; Cbmpression tool ‘for “connector
'? S : LABLE SPLICING A~721-0023 :
.. - . - : c. - Hacksaw/cable splicers saw
CLASS ICATIO&:- Unclassified
L , d. Sharpening stone’ :
L #Ttbpic FUMPER AND TATLE: - 7.3.6 STRAIGHT TRANSITION . .
wemo . T SPLICE N/OIL STGP 5 kM. 1/C, XLP TO vCL 6. Materials: ' -\
e FLLCCAT ION: Classroon “Nfours a. Cable, 5 kv, 1/C, AWG #3/0

t -

Practica1 24 Boyrs

(1) Cross-linked polyethlene, 6' per student
mnwr@m biATEj}ALS

(2} Varnished-cambric-lead sheathed, €'

‘ o Text . w per student
a.. Urderground Systems Reference Book, 1957 E. Connector, spljt tinned AWG 4/C

Edition, Edison ETectri__Ynstitute ,

c. lead sleeving, 21" X 20"

2. .ngerence None . ‘ ' ' o

> ‘ . d. Aux. Tead sleeve 5"
- 3. Treining Aids:.

- a. C[Cisplay Board - Splicing Steps of a e. Tapes -

Transition Joint ‘ .

. (1) . Varnished-cambric (dry) 3/4" -

b. Jtra1ght Transition Splice ‘/“11 St%p o ., i . ¥ -
5 kv, 1/C, XLP to vcL - CE "C" 1.3.6.1 . (2) “Eibermat” II or/III, 5 & k" ‘ ’

- 4. Training Alds Equipment: None . K (3) Polyester—gléés} “GE* Versa Fab
- €. Tools and Equipment: f. Rubber, "Bishop” No. 4963, 3/4" )
o a. Cable Splicers Tool Box g Vinyl, 3/ | 318

‘ . ' 1.3.6-1 }
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, h. Aic and fire proofing tape, “Scotch" 7700 . e.

i. Gliyptal lacguer, GE 1201 P
~ 3. 0i1 filling compound

[

TERMINAL OBJECTIVE - . g.

Supported entirely by this 1esson topic:

L ; gRY
XLP shielded cable, single conductor - -
straight splice - 3 0 hours.

YLP unshielded cable, _ingle conductor -
straight splice - 4.0 hours.

XLP\shielded or unshielded cabie. three
ednductor - straight splice - 11.0 hours.

. > h. XLP shielded or unshieldec cable, sirgle
#1.3 Upon completion of this unit the student v . conductor - terniination splice.- 2.C beurs i
will be able to: . ‘ .
L .{. YLP shielded or unshielde¢ to varnished
1. Splice single'and three conductor, 5 kv cambric, cable, single conductor - straight
_power cable in the below listed types of transition splice - 11.0 hours. .
_cable. The type.of splice to be made in '
: each cable and the time limit prescribed These' splices will be constriicted in accordance
. are as 4indicated by each cable. . with Underground Systems Reference Book, 1957
. . ' L %dition,_Eaison Flectric Institute, and ~
. ) ¢. Rubber“insulatfon-rubber sheathed - : ennieation and gs!ices - TheOrx - ‘Practice,
) cable, single conductor - stfhight h ucts, evelan
splice - 2.0 hours. “Ohio, and Job Sheet CE ¥C" 1. 33 series with-
. . out deviation. A1) splices will be required
b. Rubber insulation-lead sheathed - to withstand an acceptance test' in accordance
~ cable, single conductor - straight fiwith Insulated Power Cable Engineers Associ