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1. GENERAL

1.01 This section describes the method of locating
and handling defective pairs when splicing

cables. The defective pairs may be due to manufac
ture or other causes.

1.02 This section is reissued to include:

• A new method for handling spare pairs in
splicing exchange cables

• Defective pair treatment in connectorized
exchange cable system (CONECS)

CONECS CABLES 9

4. METHODS FOR LOCATING DEFECTIVE PAIRS
IN NONCONECS PIC, SCREENED PIC, AND
SCREENED PULP-INSULATED CABLES USING
THE DEFECT TAG 10

S. METHODS FOR HANDLING SPARE PAIRS IN
SPLICING STANDARD EXCHANGE CABLE 14

• Defective pair treatment in nonscreened 1200
and larger pair size plastic-insulated conduc
tor (PIC) cables, all screened PIC, and pulp
insulated cables

• New defect tags and spare pair records.

Since this reissue is a general revision, arrows nor
mally used to denote significant changes have been
omitted.

r
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SECTION 632-020-200

1.03 This section does not apply to even-count PIC
cable in pair sizes 6 through 900 which has

every pair guaranteed and has no spare (extra) pairs.
Some types of PIC cable (odd count) have spare pairs
and can be handled in the same manner as pulp
insulated AD- or CD-type cable.

1.04 Detailed information on defect tags used by
factories to record defective pairs in cable reel

lengths is given in Section 632-020-105.

1.05 Information on the cable letter code is given
in Section 626-020-011.

1.06 Detailed information on spare pair alloca-
tions, maximum factory defects, and guaran

teed minimum usable spare pairs is given in the 626
Division of the Bell System Practices which covers
the respective letter-coded cable.

2. PRECAUTIONS

2.01 When splicing cables with defective pairs, the
following admonishments apply.

Caution 1: Record defective pairs in
both cables when making a splice be
tween a dead cable and a working cable,
or between two working cables. Tag or

Page 2

mark any defective pairs found in indi
vidual lengths of cable in the splice, and
also record any defective pairs for subse
quent reference.

Caution 2: Do not splice pairs between
groups when disposing ofdefective pairs,
as this may introduce excessive cross
talk when the cable is used for carrier
circuits.

3. METHOD FOR LOCATING DEFECTIVE PAIRS MARKED
BY THE ELECTRICAL INDICATION METHOD OR
SLEEVE MARKERS

NONCONECS CABLES

3.01 Pulp-insulated exchange cables that are
not connectorized at the factory have defec

tive pairs marked by the electrical indication method
or by sleeve markers. Sleeve markers are used when
a ground bond is ordered for the cable. The cable ends
on the reel are sealed in the manner described in Sec
tion 632-020-105. The nature and location of the de
fects will be indicated by red tags attached at the
factory to the outside of both ends of the cable reel
length. An example of a factory-marked defect tag
for nonconnectorized CD-type cable is shown in Fig.
1.



....
Q

(Q
CD
(0)

...
cp'

I
c
CD
;'
Q.
....
Q

(Q

f
z
o

"a
""~
~
~.

0..

n
C
.:..,......
CD

n
Q
0m

"'"oz....
<
H
m
E

m
".
n

'"'
;"i
m
E

tv tv tv tv tv C'> C'> '" '"""'" tv tv tv tv tv > > m m"'-- e: m mee
l) ::cm-<>. tv C'> r-' r-

©- - - me: ><
tv n zz"" 0 0

r-' '" CIJ :0 CIJ G) n 0m r- r- I 0 e: menE I r-: zen> I I CIJ H ""en 0 ....
~H --< --< --< ::>; '" -c. <1'

z e: ;; -e tv "1 CDoen

'" z 0 > -QHm

"" "1 - - m H a IIIno 0 -n <1' '" """> m a en - -+-e .... >
CIJ CIJ n .... n a CD'" men :0 :0 G) ....0

I r- I r- I
0> .,....

I I ""H ne: >:<:
~ ~ il'" Hen cc rn ~ ~ ~ '" ::;,m n 3 n r-'c "'3 1)1'"1 C'>n e: > > mm>

p.X: z::ao- H z
~

z mr-' '" .... :<: C'>0,", ..... ;;j 00 r-' CD en 0 m ....EH e: 0_
r-' :<: -z :Op. .... '" n m n CDC'> o _

"'" "'"
0 - z c

"" n
* en ~ f) m

-+- >< CJ <.J .,- p.
-c 3 n ....

-e C'>z nen C'>E__ N

.... :<:
~~ "' ....-.JW . :"......

NOTE A: THE UNITS ARE NUMBERED IN ROTATION STARTING WITH THE
GREEN-WHITE UNIT IN EACH LAYER. THE DIRECTION OF
ROTATION FOR ALL LAYERS SHALL BE OETERMINED BY THE
DIRECTION FORMED IN GOING FROM THE GREEN-WHITE
UNIT IN THE OUTER LAYER TOWARD THE REO-BLUE EXTRA
PAIR. THE LAYERS SHALL BE NUMBEREO STARTING IN THE
CENTER OF THE CABLE WITH "C" FOR CENTER, LAYER 1
FOR THE FIRST LAYER AROUNO THE CENTER. LAYER 2, ETC.
IF REFERENCE TO COLOR ANO NUMBER OF UNITS IS OMITTED.
CABLE IS LAYER TYPE.

NOTE B: IN LAYER TYPE CABLE, THE COLOR GROUP SHALL BE NUM
BERED STARTING IN THE CENTER OF THE CABLE.

NOTE C: THE OEFECTS SHALL BE INDICATEO BY AN • EXCEPT CROSSES,
WHICH SHALL BE NUMBEREO 1 s 1 FOR THE FIRST CROSS,
2 s 2 FOR THE SECONO CROSS. ETC.
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SECTION 632-020-200

3.02 Nonscreened PIC cables with spare
pairs are marked by the electrical indication

method. Defect tags can be used to identify the defec
tive pair(s). When a ground bond is ordered for this
type cable, the electrical indication method is not
used. The defective pair information on the defect tag
must be used to locate the defective pairs. (For de
tailed information, see Part 4.)

3.03 Screened PIC cables with spare pairs
are not marked by the electrical indication

method. The defective pair(s) can be located by using
the factory counting method explained on the back of
the screened PIC cable defect tag. (For detailed infor
mation, see Part 4.)

3.04 Defective Pair Marking Method: At the
trailing end (plastic cap end) of the reel,

all defective pairs are connected together electrically
and then connected to a good marking pair, as shown
in Fig. 2 and as follows.

• For nonscreened pulp-insulated cable, the
No.1 spare pair (red-blue) is reserved for the
marking pair (Table A). The No.1 spare is
always required to be good.

• Screened pulp-insulated cable will have the
No.1 spare pair on the low-count side of the
screen shorted to the defective pairs. The
highest-numbered spare pair on the high
count side of the screen is shorted to the de
fective pairs.

• For PIC cable, the white-red spare pair is re
served for the marking pair.

Note: If the sleeve marker method is used to
identify defective pairs, the sleeve markers are
placed on both cable ends.

Warning: Should any cable reel length
containing defective pairs (indicated by
the red-painted cable ends) need to be
cut, use one of the options listed in the
subsequent B or C headings.

REMOVABLE
PLASTIC
END SEAL

PLASTIC
SLEEVE
MARKERS

DEFECTIVE
PAIRS

PULLING
EYE END GOOD SPARE

PAIR

ELECTRICAL
CONNECTION
Of ALL DEfECTIVE
PAlRS TO GOOD
SPARE PAIR

Fig. 2-Electricallndication Method of Marking Defective PairsIn Exchange Cable and
Sleeve-Marker Method for Pulp-Insulated Cable
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TABLE A

ORDER OF INTERSTITIAL SPARE PAIR
SELECTION FOR PULP-INSULATED CABLE

PAIR NO. STANDARD CODE (1966 TO DATE)

1 Red-blue ., t
2 or 11 Green-white
3 or 12 Red-white
4 or 13 Blue-white
5 or 14 Green-white/black stain
6 or 15 Red-white/black stain
7 or 16 Blue-white/black stain

8 or 17 Green-white/orange stain
90r 18 Red-white/orange stain

10 or 19 Blue-white/orange stain

• Red-blue pair is used only once in
each cable. First color for all pairs
indicates ring conductor.

t The red-blue spare (extra) pair is
dedicated to the defective pair
identification. Thus, the green-white
pair will be substituted for the first
defective pair, then red-white, etc.

ISS 5, SeCTION 632-020-200
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SECTION 632-020-200

A. Where Cable Is Not Cut by Placing Forces Prior to
Splicing

Electrical Indication Method

3.05 The splicing force should handle the defective
pairs as follows.

(1) Pulling Eye End: Rack the cable in the
manhole at the splice location and then cut the

cable. The cable does not have to be cut at the end
of the pulling eye. The cable can be opened any
where, preferably at the splice location. Use the

defect tag (red). Place tone or battery on the No.
1 spare pair (Fig. 3) and, by referring to the defect
tag, probe into the indicated unit until the defec
tive pair(s) is located. Mark this pair and set it
aside for substitution by a good spare pair. (See
Part 5.)

(2) Trailing End: Carefully slit and remove the
plastic end cap. All defective pairs are visually

found to be connected electrically to the No. 1
spare pair. Retain these connections during sheath
opening and during cable splicing. (For informa
tion on substituting good spare pairs for defective
pairs, see Part 5.)

OUTSI DE END
(PULLING EYE)

PROBE

TEST SET

DEfECTIVE PAIRS I

\
\ NO.1 SPARE PAIR

\ ------ ---~/

~ LENGTH or CABLE -J

INSIDE END (PLASTIC
CAP)

\ PAIRS
CONNECTED
ELECTRICALLY
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Fig. 3-Locating Defective Pairs In Exchange Cable



Sleeve Marker Method

3.06 When the sleeve marker method is used to
identify defective pairs in pulp-insulated ca

bles, proceed as follows.

(1) Carefully remove the metal end seal before
clearing the cable end.

(2) Handle the pairs carefully so the sleeve mark
ers are not lost.

(3) Strip the insulation from spare pair No.1 and
the defective pairs. Short these wires together.

(4) At the splice, locate the defective pairs with
tone or battery as discussed in paragraph 3.05.

ISS 5, SECTION 632-020-200

Caution: New pulp-insulated cable,
identified as TUFPULP* cable, has a
latex coating over the copper conductor.
Make certain to scrape the conductor to
ensure a good contact before twisting the
pair(s) together.

(6) Strip the insulation from the defective
pairs and the No.1 spare pair and twist all

of the pairs together electrically.

(7) Place several turns of vinyl tape over the
exposed conductors.

(8) Place a temporary cap over the cable in the
pulling manhole and attach the defect tag

along with the following notation:

NOTE TO SPLICER: DUE TO A CUT AT
THE TRAILING END DURING PLACE
MENT, THE DEFECTIVE PAIRS IN THIS
CABLE HAVE BEEN RE-MARKED IN THIS
MANHOLE. IDENTIFICATION IN MAN
HOLE "XYZ" CAN BE ACCOMPLISHED BY
THE ELECTRICAL INDICATION METHOD.

Defect Tag Method

3.07 Use the defect tag information and pair count
ing sequence for locating defective pairs in

PIC cable when the electrical indication method was
not used. (See Part 5.)

B. Where Pulp-Insulated Cable Is Cut at Trailing End
During Placing Operation

Signed Foreman Date

3.08 When the cable must be cut at the trailing end
where the defective pairs are electrically

marked, there are three methods for identifying the
defective pairs.

(a) Method No. 1 (Preferred) - Re-mark
the Defective Pairs in the Cable in the

Pulling Manhole: Perform this task as follows.

(1) Go to the pulling manhole and cut the cable
as close as possible to the pulling eye.

(2) Remove the sheath for approximately 12
inches.

(3) Clear the pairs at the pulling eye end and
place a tone, etc, on the No.1 spare pair.

(9) Return to the trailing manhole and cut the
cable.

(10) Seal the cable with a temporary cap.

(11) Place the cable in the manhole.

(12) Attach the defect tag to the cable with the
following notation:

NOTE TO SPLICER: DUE TO A CUT IN
THIS MANHOLE DURING PLACEMENT,
THE DEFECTIVE PAIRS HAVE BEEN RE
MARKED IN MANHOLE "ZYZ".THIS CABLE
CAN BE CUT AT ANY LOCATION AND DE
FECTIVE PAIRS IDENTIFIED BY THE
ELECTRICAL INDICATION METHOD.

* Trademark.

(13) Recharge the cable to 9 psi.

(4) Locate the defective pairs, using the defect
tag and the amplifier headset.

(5) Set the defective pairs and the No.1 spare
pair aside and cut the remaining pairs at

the sheath opening.

Signed Foreman Date

Page 7



SECTION 632-020-200

(b) Method No. 2-Re-mark the Defective
Pairs in the Trailing Manhole: Perform

this task as follows.

(2) Attach the defect tag to the cable with the
following notation:

NOTE TO SPLICER: DUE TO A CUT AT
THE TRAILING END DURING PLAC:
MENT, IDENTIFICATION OF DEFECTIVE
PAIRS IS NOT POSSIBLE. DEFECTIVE
PAIRS MUST BE LOCATED, USING THE
SLEEVE MARKERS BEYOND THE PULL
ING EYE LOCATED IN MANHOLE "XYZ."

(1) Re-marking of the defective pairs in the
trailing manhole is possible only after the

cable pairs have been cleared in the pulling
manhole. Go to the pulling manhole and cut the
cable just beyond the end of the pulling eye.

(2) Remove 12 inches of sheath and cut clear all
the pairs. Signed Foreman Date

(3) Return to the trailing manhole and remove
the plastic end cap, being careful not to dis

turb the defective pair connections.

(4) Remove the sheath to the proposed cut loca
tion.

(5) Use a tone, battery, or a volt-ohmmeter, etc,
and locate the defective pairs at the cut lo

cation, referring to the defect tag.

(6) Set the defective pairs aside and cut the
remaining pairs.

(7) Strip the insulation from the defective
pairs and the No.1 spare pair.

(8) Twist the ends of the defective pairs and No.
1 spare pair together.

(9) Wrap the bare conductors with vinyl tape.

(10) Place a temporary cap on the cable and
attach the defect tag.

(11) Return to the pulling manhole, place a
temporary cap on the cable, and attach the

defect tag.

(12) Recharge the cable to 9 psi.

Note: A method similar to Method No.2 may
be used. Proceed as follows.

(1) Remove the metal end cap at the trailing
cable end.

(2) Short the sleeve marked defective pairs to
the No.1 spare pair.

C. Where Pulp-Insulated Cable IsCut at a Pull-Through
(Intermediate) Manhole for Any Reason

3.09 Frequently cable is engineered to be pulled
through an intermediate manhole to elimi

nate a splice. When the pull-through is not feasible
and the cable must be cut at the trailing manhole,
identify the defective pairs as follows.

(1) Intermediate Manhole "B": Handle the
defective pairs as indicated in paragraph 3.08

(ie, Method No.1). Leave one red defect tag at
tached to the cable in the intermediate manhole
"B", and prepare a note to the splicers to be left in
the pulling manhole "A" as indicated in Fig. 4.

(2) Trailing Manhole "C": Move the cable reel
to manhole "C"and pull in the remaining sec

tion to intermediate manhole "B". Attach one of
thered defect tags to the cable in manhole "B",
and leave a note for the splicer in manhole "C" as
follows.

NOTE TO SPLICER: ALTHOUGH THIS
CABLE WAS CUT DURING PLACEMENT,
THE ELECTRICAL INDICATION METHOD
OF LOCATING DEFECTIVE PAIRS HAS
NOT BEEN DISTURBED UNDER THIS CAP.
PRIOR TO REMOVING THE CONNECTIONS
UNDER THIS CAP, LOCATE THE DEFEC
TIVE PAIRS IN MANHOLE "B", USING THE
ELECTRICAL INDICATION METHOD.

(c) Method No. 3-Re-marking Defective
Pairs at the Trailing End Where Sleeve

Markers Are Used: Proceed as follows.

Warning: Carefully remove the pulling
eye to avoid losing some of the sleeve
markers.

(1) Cut the cable at the cut location in the trail
ing manhole and place a temporary cap.

Page 8
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The methods described for pulp
insulated cables can be used to iden
tify PIC defective peirr. Also, the
PIC defect tag information is suffi
cient to locate defective pairs with-
out spending the effort to cut and
clear cable ends as described in
paragraphs 3.08 and 3.09.

3.10 The method for handling spare pairs at field
splices is given in Part 5.

MANHOLE MANHOLE MANHOLE
"A" "B" "e"

I I I I I I- -PULL s PULL s
PULLING CUT INTERMEDIATE CUT TRAILING

HOLE CABLE HOLE CABLE HOLE

Fig. 4-Cable Cut at Intermediate Manhole

D. Cuts in Buried Plant (PICand Pulp-Insulated Cable)

3.11 As with underground cable, it is recommended
that buried PIC or pulp-insulated cable be

ordered with specific cutting lengths where no cut in
the field is necessary. However, should a cut be re
quired, the defective pairs can be identified by the
method described for cutting at pull-through man
holes for pulp-insulated cable and by the defect tag
method for PIC cable as described in Part 4.

CONECS CABLES

3.12 The connectorized ends of CONECS cables
and stubs are prepared by Western Electric.

The defective pairs are handled as follows.

• Defective pulp-insulated pairs found
defective during manufacture or during test
ing are shorted to the red-blue interstitial
pair and coiled back. The appropriate inter
stitial spare pair is substituted for the defec
tive pair in the sequence shown in Table A.
Defect tags are furnished with each reel,
which locate and identify the nature of the
defects. Cable ends which are connectorized
have a tag inside and outside of the end seal.
Cable ends which are not connectorized have
a tag taped faced down on the cable sheath,
within 6 inches of the end. Even when there
are no faults in the cable, a no-fault defect
tag will indicate that there are no defects.

ISS 5, SECTION 632·020-200

There will be no "beads" indicating defective
pair on the pulling eye end. However, the eye
will be pain ted red.

• Defective PIC pairs found at the factory
are shorted to the red-white spare pair. The
appropriate interstitial pair is substituted
for the defective pair in the sequence shown
in Table B. Defect tags are similarly fur
nished with each PIC reel and screened PIC
reel as with the pulp-insulated cables.

nABLE B'
ORDER OF SPARE PAIR SELECTION

FOR PIC CABLES WITH SPARE PAIRS

PAIR NO. COLOR CODE

(NOTES 1 AND 2) TIP RING

1 White Red
2 White Black
3 White Yellow
4 White Violet
5 Red Black
6 Red Yellow
7 Red Violet
8 Black Yellow
9 Black Violet

10 Yellow Violet
11 Blue Orange
12 Blue Green
13 Blue Brown
14 Blue Slate
15 Orange Green
16 Orange Brown
17 Orange Slate
18 Green Brown
19 Green Slate
20 Brown Slate

Note 1: For MAT@ screen cables,
extra pair No.1 is always on the low
pair count side of the screen and more
spare (extra) pairs added in the se
quence No.2, 3, 4, and 5. On the high
pair count side of the screen, the order
is No. 10, 9, 8, 7, and 6.

Note 2: Defective pairs in non
screened PIC cables are shorted to the
No.1 spare pair. This spare pair is not
used to clear a defective pair during
splicing.

Page 9
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!iECTlON 632-020-200

3.13 In any CONECS estimate, some cable splices
must be made in the field. In underground

plant, at least every other splice is not connectorized
at the factory and will be a field splice. For these field
splices, the craft person will use tools and splicing
methods which are standards in their operating com
pany.

The procedures for defective pair
treatment are the snn«: for CONECS
PIC and pulp-insulated c., hles with
the few exceptions that are uoted.

3.14 Before starting a CONECS splicing job which
has cables with spare pairs, it is necessary

to collect all the defect tags from the outside
of the pulling end of the cable. The defect tag is
located at each reel end of every CONECS cable as
well as a tag inside the CONECS end seal. Even on
reels which have no factory-found defects, there is a
defect tag with the words "no defects" written on it.
This Western Electric supplied information is most
important because it tells the craft person where the
defective pairs are and what was done about substi
tution. At the factory, each connectorized module
was tested and, when defects were found, they v'ere
corrected so the pairs in the modules are good (except
for defects caused by the placing operation).

3.15 The defect tag indicates the following.

(a) The defective pair multiunit and primary unit
are identified. In pulp-insulated cable, this

is accomplished with the use of two numbers. The
first number designates the multiunit (which is 50
Of 100 pair) and the second, the primary unit
(which is 25 pair); eg, the number 7-1 is cable pair
count 601 through 625; the number 12-3 is 1151
through 1175, etc, for lOO-pair multiunit cables.
With PIC cable, a combination of one number
and one letter set is used to give the same informa
tion; eg, count 601 through 625 is designated 7-BL,
and 1151 through 1175 is 12-G.

(b) The defective pair color is identified.

(c) The type of pair defect is indicated.

(d) The color of the spare pair which was used in
the factory to substitute for the defective pair

is indicated. The sequence of substitution is the

Page 10

standard spare pair sequence, except starting with
pair No.2. This is applicable to both PIC and pulp
insulated cables with one exception. Screened PIC
and MAT trunk cable substitution starts with
pair No.1 on one side of the screen and pair No. 10
on the other side.

All defective pairs are shorted to the
No. 1 spare pair for nonscreened
pulp-insulated and PIC cables. The
defective pair can be located by test
ing, using the No.1 spare pair con-
nected to the tone set, and searching
the designated unit with the remain
ing test lead.

3.16 The method for substituting CONECS spare
pairs for defective pairs is given in Part 5.

4. METHODS FOR LOCATING DEFECTIVE PAIRS IN
NONCONECS PIC, SCREENED PIC, AND SCREENED
PULP-INSULATED CABLES USING THE DEFECT TAG

4.01 Before starting to splice a nonconnectorized
PIC, screened PIC, or screened pulp-insulated

cables, collect all the defect tags. A defect tag will be
located at each reel end of the cable. The defect tag
will indicate the location of the defective pairs.

4.02 Defect Tag for PIC Cable: The PIC cable
defect tag (Fig. 5) under the DEFECTIVE

PAIR heading indicates the following.

(a) The first column locates the layer in which the
defective pair is located; ie, center or layer 1,

2, etc.

(b) The second column locates the defective pair
multiunit by position within the layer. Multi

unit numbers start with the green marker unit as
No.1 in each layer. (Note that No.3 multiunit ap
pears in layer No.1 and layer No.2.)

(c) The third column indicates the primary unit
color within the multiunit.

(d) The last column indicates the defective pair
color.

Note: The method for substituting spare
pairs for defective pairs is given in Part 5.

--_.---------------
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SECTION 632-020-200

4.03 Defect Tag for Screened PIC Cable: The
screened PIC cable defect tag (Fig. 6) indicates

the defective pair and indicates the substituted spare
pair as follows.

(a) The first column indicates the defective pair
position by multiunit number as counted by

the factory.

(b) The second column indicates the defective pair
multiunit binders colors.

Page 12

(c) The third column indicates the unit color
within the multiunit.

(d) The fourth column indicates the defective pair
color.

(e) The fifth and sixth columns indicate which No.
spare pair, by color, is reserved to substitute

for the defective pair.
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MULTIUNIT SEQUt~CE

1. CABLES CONTAINING 1000 PAIRS OR MORE:
- THE COUNTING OIRECTION FOR IDENTIFYING DEFECTIVE PAIRS, IS THAT

FORMED IN GOING FROM THE GREEN BOUND (MARKER) MULTIUNIT IN THE
OUTER LAYER TO THE WHITE-RED EXTRA PAIR•
T,"~ bA¥~RI; AR~ 11l~NTI~1~1l AI; "G" ~IlR T,"~ G~NT~R, ''1'' ~IlR T,"~ nRI;T
bA¥~R llYTl;lll~ T,"~ G~NT~R, ":1" ~IlR T,"~ N~XT llYTl;liP~ bA¥~Rj HG

- THE MULTIUNIT SEQUENCE STARTS WITH THE CENTERMOST GREEN BOUNO
(MARKER) MULTIUNIT AND CONTINUES, IN THE COUNTING DIRECTION, TO
ANY OTHER MULTIUNITS IN THE'SAME LAYER AND ON THE SAME SIDE OF
THE SCREEN. THE SEQUENCE CONTINUES SIMILARLY WITH SUCCEEDING
OUTERMOST LAYERS TO COMPLETE THE LOW HALF OF THE COUNT. THE
HIGH HALF OF THE COUNT IS GENERATED ON THE OTHER SIDE OF THE
SCREEN, WHERE THERE ARE NO MARKER MULTIUNITS, BY LAYER, STARTING
WITH THE INNERMOST LAYER. AND IN THE COUNTING DIRECTION WITHIN
EACH LAYER.

- WHEN THERE ARE TWO MARKER MULTIUNITS IN A LAYER, START WITH THE
MULTIUNIT WHICH WILL CAUSE BOTH MARKER MULTIUNITS TO BE INCLUDED
AT THE START OF EACH COUNT.

2. CABLES WITH LESS THAN 1000 PAIRS:
FOLLOW THE STANDARD PIC COLOR CODE FOR UNIT AND MULTIUNIT BINDER
COLORS.
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SECTION 632-020-200

4.04 Defect Tag for Screened Pulp-
Insulated Cable: The defect tag used for

these screened pulp-insulated cables is similar to
that used for nonconnectorized pulp-insulated cables
(Fig. 1).

5. METHODS FOR HANDLING SPARE PAIRS IN SPLIC
ING STANDARD EXCHANGE CABLE

5.01 The following methods are intended to elimi
nate the necessity of reentering completed

splices in new estimates where defective pairs occur
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during the closing of the completed splice. Estimates
with cables containing spare pairs should be com
pleted with nearly 100 percent good pairs available.

A special pocket-size pad of tripli
cate Spare Pair (X pair) Record is
recommended (Fig. 7). One copy of
the Spare Pair Record is placed in
the splice for information during
reentry except if the splice is encap
sulated. A copy is kept by the fore
man to correct the construction
records, and a copy is retained by
the splicer for working the adjacent
splices.
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SPARE PAIR RECORD

SPLICE DATE

SPLICER

ESTIMATE NO.

SPLICE NO.

SECTION NO. TO SECTION NO.

SPARE SPARE TROUBLE TROUBLE SPARE SPARE
COLORS TO CO MOOULE/PR MOOULE/PR TO/FIELD COLORS

X 1 X 1

X 2 X 2

X 3 X 3

X 4 X 4

X 5 X 5

X 6 X 6

X 7 X 7

X B X 8

X 9 X 9

X 10 X 10

X 11 X 11

X 12 X 12

X 13 X 13

X 14 X 14

X 15 X 15

X 16 X 16

X 17 X 17

X 1B X 18

X 19 X 19

X 20 X 20

NOTE: ALL DEFECTIVE PAIRS ARE SPLICED TO THE REO
BLUE SPARE PAIR

BK = BLACK
BL = BLUE

G = GREEN
o = ORANGE
W = WHITE
R = REO

-KEY-
- - - - - = SPLICE THROUGH

C = TIP - RING SHORTED

Fig. 7-Spare Pair Record

Page 15



SECTION 632-020-200

5.02 The following cable types have spare pairs to
substitute for defects:

(a) Pulp

(b) Waterproof PIC, 1200 pairs and larger

(c) Air core PIC, 1200 pairs and larger

(d) MAT trunk cable.

5.03 Preferably, the entire estimate should be
spliced sequentially from the central office or

one end. For work-load or service reasons, the esti
mate may be sectionalized. However, each section
should be spliced sequentially from one end. The
152A test set (Section 632-205-220) should be used
with the 710 connector at all splices. The CO or first
end of a section and the field end of the field cable
must be cleared before splicing. It is very important
to keep the cable ends clear in the CO or starting
splice location.

NONCONECS CABLES-FIELD CABLE SPLICING

5.04 Rules for performing field splicing tasks are
as follows.

(1) Splice sections sequentially in one direction.

(3) Splice through all spare pairs color to color
and record these spare pairs on the Spare Pair

Record. Splice through the No.1 spare pairs in PIC
and pulp-insulated cable (No.1 and the highe-r
numbered spare pair in screened pulp-insularcd
cable).

(4) Keep good records. (See sample Spare Pair
Record, Fig. 8.) Be certain to:

• Record all spare pairs used and where they
are used.

• When a spare pair is used, add notes indicat
ing the unit where the defective pair is lo
cated and the color of the defective pair (Fig.
8). The unit identification is the field cable
count not the factory count.

• Short tip to ring of each unused mate that
does not have a matching spare pair in the
other cable.

• Splice through color to color all other match
ing unused spare pairs. If spare pairs are
loaded at a load coil splice, indicate the load
on the Spare Pair Record.

Do not skip around because this
makes record keeping and accurate
use of the spare pairs more difficult.

• Use the 152A test set to identify defective
pairs in a splice section if the No.1 spare pair
is connected to the ground terminal of the
test set.

(2) Handle the defective pairs as follows.

(a) In nonscreened PIC and pulp-insulated ca
bles, the defective pairs are shorted to the

No.1 spare pair.

(b) In screened pulp-insulated cables, the de-
fective pairs on the low-count side of the

screen are shorted to the No.1 spare pair. On
the high-count side of the screen, the defective
pairs are shorted to the highest-numbered
spare pair. Do not carry the defective pairs
across the screen.

Warning: Do not short the defective
pairs in MAT trunk cable to the spare
pairs. Cut the defective pair off near the
sheath.

~age 16
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Note: Any pairs grounded in closing a previ
ous splice will also be identified in this group.

• Mark each module with group and subgroup
numbers; eg, with CD-type cable: 4-2 = 4th
group (301-400) - 2nd binder, orange (326
350); or, eg, 6-3 = 6th group (501-600) - 3rd
binder, green (551-575).

Note: At AD-type cable splices, mark the
modules of the unit and subunit (25 pair) num
bers; however, the subunit has no definite count
(ie, 1-25, 26-50, etc) as it does in CD-type cable
splices.
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SPARE PAIR RECORO

SPLICE DATE MAY b, 1981

SPLICER JONES

ESTIPIATE NO. 12 J 'I

SPLICE NO. 2

SECTION NO. 2 TO SECTJ.u, NO. J

SPARE SPARE TROUBLE TROUBLE SPARE SPARE
COLORS TO CO rIlIlULE/PR rIlDULE/PR TO/FIELD COLORS

R-BL X 1SHORT TO DEF"ECTIVE PAIRS X 1- - --
G-W X 2 '1-2 W-BL X 2

c
R-W X 3 S-J WIO-G X 3

t
BL-W X 4 X 4-----
G-WIBK X 5 X 5-----
BL-WIBK X 6 X 6-----

X 7 X 7

X 8 X 8

X 9 X 9

X 10 X 10

X 11 X 11

X 12 X 12

X 13 X 13

X 14 X 14

X 15 X 15

X 16 X 16

X 17 X 17

X 18 X 18

X 19 X 19

X 20 X 20

NOTE: ALL OEFECTIVE PAIRS ARE SPLICEO TO THE REO
BLUE SPARE PAIR

-KEY-
8K BLACK
BL BLUE

G GREEN
o ORANGE
W WHITE
R REO

SPLICE THROUGH
c = TIP - RING SHORTEO

Fig. a-Example of Completed Spare Pair Record

Page 17
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SECTION 632-020-200

(5) Leave one copy of the Spare Pair Record in the
splice (unless encapsulated) for information

during reentry. Another copy should be retained
by the foreman to correct the records. Keep a third
copy to make the required spare-pair substitutions
at the next splice.

(6) If a defective pair is found in the direction of
the CO (or toward the start of the section) at

the second and succeeding splices, the trouble
probably occurred when the last splice was
wrapped, since this splice was tested prior to
wrapping. Replace the defective pair with the first
remaining spare good pair that goes back to the
CO (or toward the start of the section).

Example: At splice No.2 (Fig. 8), two defec
tive pairs are located in section No.2 in the CO
side of the splice (groups 4-2 and 5-3). At splice

Page 18
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No.3, a defective pair is located in group 12-1
toward the CO (Fig. 9). This is probably a wrap
down fault in splice No.2. Spare pairs 2 and 3
were used at splice No.2, so spare pair No.4 is
the next good spare pair in sequence going back
to the CO or to the start of the section. Spare
pair No.4 should be used to correct the wrap
down defective pair in module 12-1. If additional
defective pairs are found in the sections toward
the CO (or at the start of the section), the defec
tive pairs should be replaced sequentially with
the spare pairs going back to the splice starting
point.

Note: Use the mates of the spare pairs that
do not continue all the way back to the start of
the section to replace defective pairs in the field
cables.
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SPARE PAIRS IN SECTIONS NO. 2 ANO NO. 3

NO.6

NO.5

NO.4

NO.3

NO.2

NO.1

CO
~,- - --,-,

I I -:±i=:1
I SECTION I -

I NO.2 I
\ \
\ \ - ...' --401:..-------
'- - --.::..-'

SPLICE
NO.2

KEY
X ; SPLICEO THROUGH

[ ; TIP-RING SHORTEO
(UNMATCHED SPARE PAIRS)

)(
)(

SPLICE
NO. 3
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Fig. 9-Example of Handling Defective Pairs
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(7) Test through only one load coil with the
152A test set

(8) Follow rules (1) through (7)at each splice until
approximately 80 percent of the spare pairs

are no longer continuous back to the CO or to the
start of the section. At this point, skip a splice
and start a new section. This restores the full
complement of the spare pairs. Continue splicing
sequentially, following rules (1) through (7),
until approximately 80 percent of the spare pairs
are used. If necessary, skip another splice using
rules (1) through (7) until the estimate is com
pletely spliced.

(9) Join the trouble-free sections together, using
the spare pairs reserved in each section to cor

rect any trouble pairs created in these splices. If
there are not enough spare pairs in the pulp
insulated cable, match trouble pair to trouble pair
within the primary units to minimize the number
of defective pairs remaining in the cable.

CONECS CABLES-SPLICING

5.05 Basic rules for splicing CONECS cables are as
follows.

(1) Field splices on either side of a CONECSsplice
have the ends cleared by having ',he wires in

CONECS modules.

(2) Follow the methods in paragraph 5.04for the
field splices of CONECS cables.

(3) Defect tags are attached to CONECS cables.
The tags are placed in the CONECSend bundle

as well as outside the bundle. The tags show the

Page 20

defective pair identity and spare pairs used by the
factory. The defective pairs are shorted to the No.
1 spare pair (red-blue for pulp-insulated cable,
red-white for PIC cable).

(4) For each cable a defect tag (that was attacned
to the outside of the cables) should be in hand

before starting to splice an estimate.

(5) Do all splices in a section in sequential order.

(6) All spare pairs not used in a splice are spliced
through color to color. If any spare pairs are

loaded at a load coil splice, indicate the load on the
Spare Pair Record.

(7) Short the tip to ring of any spare pair that
cannot be joined to a matching spare pair.

(8) Short any defective pairs at the field splice to
the No.1 spare pair. (See paragraph 5.04.)

(9) Test all field splices (including spare pairs)
with the 152A test set.

(10) Reuse spare pairs, ahead of the splice being
worked where possible. After 80 percent of

the good spare pairs back to the start of a section
are used, skip a splice and start a new section of
the job.

(11) Splice through the No.1 spare pairs.

5.06 Figure 10 shows a typical underground
CONECSestimate. The procedure discussed in

the subsequent paragraphs are equally applicable to
aerial and buried plant where field splices are mixed
with CONECS splices.
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BL-W/O ---------- X---------- X----- 10
R-W/O X X 9
G-W/O X X 8r-- 8L-W/BK X X 7r-- R-W/BK X X 6

I I. R-W/BK X X 5
I I I BL/W I r: X 4

3
2II II R/W r: X

G/W I
IIII I

I II I I

II I
/I II : II I I

32 REEL #1 234 2 REEL #2 2 2 REEL #3
CO 710 C r1710/C

6-2 (2) NO OEFECTS

I 12-1 (3) (2) ®
MOST LIKELY ...t t ....
TO BE A 710
SPLICE IN

8-1 7-3
(4) (2)

PRACTICE. CABLE (SEE FIG. 14)
ENOS MUST BE
CLEAREO.

10 X X X 10
9 X X X 9
8 X X X 8
7 X X r: 7
6 " X X 6
5

II I
c X 5

4--:1 C X 4
3--:1 II Iii X 3
2--, 2

II III: I I
I

I: I
II 1\11 I

2 56 5432 REEL #4 2345 32 REEL #5 2 2 REEL #6

h.-- 710 C 710 r1
1-2 (2) 3-2 (2) 8-4 (

CD
... t

9-2 (5)
14-1 (6)

6-14 (3)
10-3 (4)
15-2 (5)

(3)
... t t ....

8-1 7-3
(4) (2)

7-4 (3) ®
... t

5-3 (7)

2)
13-1 (3)

710 = 710 CONNECTOR
C = CONECS
X = SPARE PAIR THROUGH
C = TIP-RING SHORTED

-- = FACTORY OPERATION
- - - = FIELD OPERATION

NOTE: SPARE PAIR NO.1
IS OMITTED FOR
CLARITY.

Fig. 10-Typical Underground CONECS Estimate
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5.07 The estimate contains six reels of cable and
five splices. Defective pair information for

each reel is shown on each defect tag in Fig. 11
through 13. This information (Fig. 10) is also shown
on the estimate between manholes. The CO could be
either the cable entrance facility (vault) or the CO
manhole. There are ten spare pairs in each reel of

@ Western Electric
CONECS

PULP CABLE
DEFECT TAG PG_OF_

CABLE COOE CUSTOMER OROER NO.
C OMC-1800 12-3+56

WECO NO # 0, SPARES
123+ 5 6-1 10

SEQUENCE NO. MANHOLE NO.
1

DEFECTIVE CIROJITS

MOOULE OEF PR TYPE OEFECT REPLACEMENT
IOENT COLOR SPARE

SEE NOTE S 0 X MP WG COLOR/NO

6-2 R-W V W·G

12-1 G-W V W-R

W-BL

W/BK-G

W/BK-R

W/BK-BL

W/O-G

W/O-R

W/O-BL

THE FACTORY METHOO FOR IDENTIFYING
OEFECTIVE CIRCUITS IN PULP CABLE IS
TO USE THE MULTIUNIT NO. & PRIMARY
UNIT NO.

843473778 ISSUE 1 6/16/80

cable. Spare pair No.1 has been omitted for clarity
and is used to short all defective pairs. Factory swap
ping operations are indicated by itsolid line and field
operations by a dotted line. The Xs represent a spare
spliced through while a small bracket represents a
tip-to-ring short.

@Western Electric
CONECS

PULP CABLE
DEFECT TAG PG_OF_

CABLE COOE CUSTOMER ORDER NO.
COMC-1800 12-3+56

WECO NO # 0, SPARES
123+56-2 10

SEQUENCE NO. MANHOLE NO.
2

DEFECTIVE CIROJITS

MODULE DEF PR TYPE DEFECT REPLACEMENT
IDENT COLOR SPARE

SEE NOTE S 0 X MP WG COLOR/NO

W-G

W·R

A
W-BL

""CD W/BK-G
~ ~, W/BK-R

:~ W/BK-BL

~ W/O-G

W/O-R

W/O.BL

THE FACTORY METHOD FOR IOENTIFYING
DEfECTIVE CIRCUITS IN PULP CABLE IS
TO USE THE MULTIUNIT NO. & PRIMARY
UNIT NO.

843473778 ISSUE 1 6/16/80

Fig. II-Reels No. I and No.2-Defect Tags
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~Western Electric
CONECS

PULP CABLE
DEFECT TAG PG_OF_

CABLE CODE CUSTOMER ORDER NO.
COMC-1800 12-3+56

WECO NO # OF SPARES
123+56-3 10

SEQUENCE NO. MANHOLE NO.
3

DEFECTIVE CIRCuITS

MODULE OEF PR TYPE DEFECT REPLACEMENT
!DENT COLOR SPARE

SEE NOTE S 0 X MP WG COLOR/NO

8-3 G-W V W-G

W-R

W-BL

W/BK-G

W/BK-R

W/BK-BL

W/O-G

W/O-R

W/O-BL

THE FACTORY METHOD FOR IDENTIFYING
DEFECTIVE CIRCUITS IN PULP CABLE IS
TO USE THE MULTIUNIT NO. s PRIMARY
UNIT NO.

B43473778 ISSUE 1 6/16/80

ISS S, SECTION 632-020-200

~ Western Electric
CONECS

PULP CABLE
DEFECT TAG PG_OF_

CABLE CODE CUSTOMER ORDER NO.
COMC-1800 12-3 + 56

WECO NO # OF SPARES
123'/-56-'/- 10

SEQUENCE NO. MANHOLE NO.
'/-

DEFECTIVE CIRCUITS

MODULE OEF PR TYPE DEFECT REPLACEMENT
IOENT COLOR SPARE

SEE NOTE S 0 X MP WG COLOR/NO

1-2 R-W V W-G

6-+ R-W V . W-R

10-3 G-W V W-BL

15-2 R-W V W/BK-G

W/BK-R

W/BK-BL

W/O-G

W/O-R

W/O-BL

THE FACTORY METHOD FOR IDENTIFYING
DEFECTIVE CIRCUITS IN PULP CABLE IS
TO USE THE MUL TIUNIT NO. s PRIMARY
UNIT NO.

843473778 ISSUE 1 6/16/80

Fig. 12-Reels No.3 and No.4-Defect Tags
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@ Western Electric
CONECS

PULP CABLE
DEFECT TAG PG_OF_

CABLE CODE CUSTOMER ORDER NO.
COMC-1800 12-3+56

WECO NO # or SPARES
123+56-5 10

SEQUENCE NO. MANHOLE NO.
5

DEFECTIVE CIRCUITS

MODULE OEF PR TYPE DEFECT REPLACEMENT
IDENT COLOR SPARE

SEE NOTE S 0 X MP WG COLOR/NO

3-2 R-W V W-G

7-+ G-W V W·R

W·BL

W/BK·G

W/BK·R

W/BK·BL

W/O·G

W/O·R

W/O·BL

THE rACTORY METHOD FOR IDENTIFYING
DEFECTIVE CIRCUITS IN PULP CABLE ISI TO USE THE MULTIUNIT NO. & PRIMARY
UNIT NO.

E43473778 ISSUE 1 6/16/80

@ Western Electric
CONECS

PULP CABLE IDEFECT TAG PG_OF_

CA8LE CODE CUSTOMER ORDER NO.
COMC-1800 12-3+56

WECO NO # or:- SPARES
123+56-6 10

SEQUENCE NO. MANHOLE NO.
6

DEFECTIVE CIRCUITS

MODULE OEF PR TYPE DEFECT REPLACEMENT
IDENT COLOR SPARE

SEE NOTE S 0 X MP WG COLOR/NO

8-+ G-W V W·G

13- ; G-W V W-R

W·BL

W/BK·G

W/BK·R

W/BK·BL

W/O·G

W/O·R

W/O·BL

THE FACTORY METHOD FOR IDENTIFYING
DEFECTIVE CIRCUITS IN PULP CABLE IS
TO USE THE MULTIUNIT ND. &PRIMARY
UNIT NO.

843473778 ISSUE 1 6/16/80
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Fig. 13-Reel No.5 and No.6-Defect Tags
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5.08 Splice No.1: The splicing (Fig. 10) starts at
manhole No.1 with the unconnectorized ends

of reels No.1 and No.2. This is the first splice since
both of the other ends are inherently cleared because
they are connectorized. Reel No.1 has two defective
pairs as shown on the defect tag in Fig. 11. The first
is in module 6-2 which has a cable count of 526-550
and the second is in module 12-1,which has the count
of 1101-1125. Reel No.2 has no factory defects (Fig.
11). Proceed as follows.

(1) Locate group count 526-550. (This is more eas
ily done after the cable units have been identi

fied and tagged.)

(2) Connect one lead of the tone test set (or any
other equipment which indicates continuity)

to the No.1 spare pair (red-blue in the example.)

(3) Probe with the other lead until the factory
short is located.

(4) Check the defective pair color with that indi
cated on the defect tag. (In the example, this

is the red-white pair.)

(5) Remove the defective cable pairs from their
unit and substitute the defective pairs with

the same spare pairs that the factory used. The tag
shows the green-white spare pair in group 6-2 and
red-white spare pair in group 12-1.

(6) Short the defective pairs to the red-blue spare
pair.

Caution: When more than ten spare
pairs are in pulp-insulated cable, the
spare pair colors repeat. Make certain to
select the correct number spare pairs.

(7) Neatly dress the green-white spare pair into
the 6-2 group.

ISS 5, SECTION 632-020-200

(8) Repeat this method for all factory identified
defective pairs for reel No. 1. (This example

has no defective pairs for reel No.2.)

(9) Begin splicing, using the applicable 710 tools
and 152A test set. As splicing progresses, an

additional defective pair was indicated in the 8-1
count (701-725) of reel No. 1. For this defective
pair, substitute the No.4, blue-white spare pair,
the next available good spare in sequence, back to
the starting point.

Note: Spare pair No.1 is not available be
cause it has all defects shorted to it, and spare
pairs No.2 and 3 were used in the factory for
other defects. The next available good spare
pair to the CO is spare pair No.4.

(10) A defective pair, red-white, was also found in
group 7-3 (651-675) in the field cable (reel No.

2). Because there had been no defects identified at
the factory, spare pair No.2 was available and was
used. These two additional defects (probably
caused during placing) are shorted to the No. 1
spare pair, red-blue.

(11) Complete the splice (except for spare pairs).

(12) Remaining spare pairs require attention:

• Spare pairs No.3 and No.4 of reel No.2 can
not be spliced through to the CO because
these spare pairs were used in reel No. 1.
Each spare pair will have the tip shorted to
the ring.

• Spare pairs No.5 through 10 are spliced color
to color.

• Spare pair No.1, having all shorted defects,
is spliced through.
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SECTION 632-020-200

(13) Fill out the Spare Pair Record for splice No.
1 (Fig. 14).

(14) Wrap and close the splice.

SPARE PAIR RECORO

SPLICE OATE 1/6/52

SPLICER J•.SMITI-i

ESTIMATE NO. 123'15

SPLICE NO. 1

SECTION NO. 2 TO SECTION NO. 3

SPARE SPARE TROUBLE TROUBLE SPARE SPARE
COLORS TO CO MOOULE/PR MOOULE/PR TO/FIELO COLORS

R-BL X 1 SI-iORT TO OE,ECTIVE PAIRS X 1 R-BL

G-W X 2 6-2 R-W 7-3 R-W X 2 G-W

R-W X 3 12-1 G-W X 3 R-W
[

BL-W X 4 5-1 G-WIO
[

X 4 BL-W

G-WIBK X 5 X 5 G-WIBK
- - --

R-WIBK X 6 X 6 R-WIBK- - --
BL -WIBK X 7 X 7 BL -WIBK- - - --
G-WIO X 8 X 8 G-WIO- - - --
R-WIO X 9 X 9 R-WIO- - - --
BL-WIO X 10 X 10 BL -WIO

- - - --
X 11 X 11

X 12 X 12

X 13 X 13

X 14 X 14

X 15 X 15

X 16 X 16

X 17 X 17

X 18 X 18

X 19 X 19

X 20 X 20

~

NOTE: ALL OEFECTIVE PAIRS ARE SPLICEO TO THE REO
BLUE SPARE PAIR

BK = BLACK
8L = BLUE
G = GREEN
o = ORANGE
W = WHITE
R = REO

-KEY-
- - - - - = SPLICE THROUGH

c = TIP - RING SHORTEO

Fig. 14-Spare Pair Record-Splice No.1

Page 26

----_._-----------------------'----------



r

5.09 Splice No.2: Splice sequentially. Normally
the CONECSsplice is plugged together and all

spare pairs are spliced through or shorted tip to ring
if there is no matching spare pair. However, since a
defect was found in reel No.2 while at splice No.1,
additional work is required. In splice No.1, the red
white pair, found defective in cable count 651-675
(group 7-3), was shorted to the red-blue spare pair.
Handle the defective pair as follows.

(1) Test to locate the defective pair in the 7-3 mod
ule.

Note: When the defective pair is located, the
same spare pair used in splice No.1 (ie, spare
pair No.2 which is green-white) must also be
used here.

(2) Cut the defective pair several inches behind
the 7-3 module.

(3) Splice the No.2 spare pair tip to tip and ring
to ring.

(4) Short the defective pair to the red-blue spare
pair.

(5) Splice through the red-blue spare pair and
spare pairs No. 3 through 10. Test all spare

pairs before splicing through.

(6) Short defective spares to the red-blue spare
pair. (The No.2 spare pair in reel No.3 was

used at the factory. (See defect tag in Fig. 12.)

(7) Fill out a Spare Pair Record for splice No.2.

5.10 Splice No.3: The same methods used in
splice No.1 also apply. Proceed as follows.

(1) Identify the factory-found defect in the 8-3
module in reel No.3 and the four defects in

reel No.4.

(2) Substitute the same spare pairs the factory
used for the defects. Refer to the defect tags in

Fig. 12 and the activity at splice No.3 shown in
Fig. 10.

Note: While splicing, two additional defects
were found in reel No.3, one in the 9-2 group
(826-850) and one in the 14-1 group (1301-1325).
The defective pairs were then shorted to the
red-blue spare pair. The defect in the 9-2 group
was replaced with spare pair No.5, and No.6
was used for the 14-1 group defect. Spare pairs

ISS 5, SECTION 632-020-200

No.3 and 4 could not be used because they were
not continuous to the CO. This is shown in Fig.
9 in splice No.1 (starting point) where the tip
and ring were shorted. Because of this short
condition, it is easy to test and determine that
they are not good to the CO. No additional de
fects were found in reel No.4.

(3) Finish splicing through the spare pairs (No.1
and 7 through 10) or short the tip and ring

(spare pairs No.3 and 4 of reel No.3 and spare pair
No.6 of reel No.4). Test all spare pairs before
splicing through.

(4) Short the defective pair to the red-blue spare
pair.

(5) Fill out a Spare Pair Record for splice No.3.

5.11 Splice No.4: This CONECS splice is simply
plugged together. Since no additional defects

were found in reel No.4, it is not necessary to make
substitutions as was required in splice No.2. Spare
pairs No.1 and 6 through 10 are spliced through (test
them first where possible), or these spare pairs may
have their tip and ring shorted as was the case for
spare pairs No.4 and 5. Spare pair No.6 will show a
short at splice No.3.

Note: Fill out a Spare Pair Record for splice
No.4.

5.12 Splice No.5: Use the defect tags for reels
No.5 and 6 to substitute the spare pairs for

defective pairs in the units as indicated. One addi
tional defect was found in the 5-3 group (451-475) of
reel No.5. Find the next available good spare pair,
back to the splice starting point (this pair will not be
shorted). Use spare pair No.7, The splice was com
pleted by filling out the Spare Pair Record and splic
ing through the matching spare pairs and shorting
the tip and ring of spare pairs that do not have a
match (Fig. 10).

(a) Only three spare pairs remain good to the CO.
When 80 percent of the spare pairs are used,

the rule is to skip a splice and start over. In the
example (Fig. 10), this would occur after spare pair
No.8 was used.

(b) From this example (Fig. 10), it can be seen
that splices behind the splicer (toward the CO)

should not have to be reentered. Further, by
shorting and splicing through, the splicer can al-
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ways locate a spare pair good to the CO because it
will not have a short between tip and ring. An ex
ception to a possible reentry is where a load splice
is located between the splice and the CO and none
of the cable spare pairs have been loaded via spare
pair load coils. At such a location, the good spare
pair need only go to the load splice where it must
be put back in the count (in the appropriate mod
ule) and thus pass through the load coil.

5.13 When the section splices are completed, use
the Spare Pair Records to complete the substi

tutions at the CO or starting splice (Fig. 10).

6. SUBSTITUTING SPARE PAIRS FOR DEFECTIVE PAIRS
IN NONSTANDARD/LIMITED AVAILABILITY (NS/LA)
AND SUPERSEDED CABLES

MULTIPLE UNIT CABLES

6.01 For multiple unit cables, the rules for substi
tuting the spare pairs for defective pairs are

as follows.

(a) Pulp-insulated multiple unit cables (AD type)
are made up of 25-, 50-, or 100-pair units with

the spare pairs placed in the space between units
immediately under the core wrapper.

(b) Units having factory defects are made good by
substituting, in the section involved, one

or more of the spare pairs in numerical order ac
cording to the color code sequence listed in Table
A and shown in Fig. 15.

(c) The Spare Pair Record and the defective pair
treatment given in Part 5 should be used.

(d) Older superseded multiple unit cables contain
a tracer pair within each unit.

(e) Units having a factory defect are made good
by substituting the tracer pair for the defec

tive pair in the section involved as shown in Fig.
16.

(f) Clear and sleeve defective pairs at each end of
the section involved. Mark the nature of the

defect on a tag affixed to the defective pair.

(g) When wandering pairs are encountered in a
trunk cable that is likely to become a carrier

cable, they should be eliminated.
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AD-TYPE AD-TYPE AD- TYl'E
(PAIRS) (PAIRS) (PAIRS)

[

GOOO GOOO GOOD
UNIT GOOD GOOO GOOD

GOOD~ - DEFECTIVE - ~ GOOD

SPARE - '-- SPARE~ - SPARE

Fig. IS-Substituting a Good Spare Pair in a Single
Section of AD-Type Cable

SUPERSEDED SUPERSEDED SUPERSEDED
TYPE TYPE TYPE

(PAIRS) (PAIRS) (PAIRS)

[

GOOD GOeD GOOD
GOOD GOOD GOOD

UNIT GOOD - DEFECTIVE --'--- GOOD

TRACE~ TRACER~ TRACER

Fig. 16-:Substituting a Good Tracer (or Spare) Pair in a
Single Section of Superseded Cable

SPLICING CABLE WITH SPARE PAIRS TO CABLE WITH
TRACER PAIRS

6.02 The sequence of splicing sections together is
not important to the handling of defective

pairs except that when a splice is started, craft per
sonnel should know what tracer pairs and spare pairs
have been splicecl to good pairs in adj acent splices.
This will permit retransposing of pairs within the
units as shown in Fig. 17.

AO- AD- SUPERSEDED SUPERSEDED
TYPE TYPE TYPE TYPE

(PAIRS) (PAIRS) (PAIRS) (PAIRS)

[

GOOD -- GOOD--- GOOD--- GOOD ]
UNIT GOaD -- GOOD--- GOOD--- GOOD - UNIT

GOOD~ - OEFECTIVE - - DEFECTIy--- GOOD

SPARE "- SPARE~ TAACER TRACER

Fig. 17 -Substituting a Good Spare and Tracer Pairs in
a Single Section of AD-Type and Supersaded
Type Cable



6.03 In splicing AD-type cables to superseded
types, either as extensions or as section re

placements, it is rather obvious that all ~Iw"ices must
be removed from spare pairs. If this has not been ac
complished, it will be necessary to contact the engi
neer of outside plant so he may arrange for
conversion to even counts and reissue the work
prints. When the revised prints have been received,
it is then possible to renumber the main frame to re
flect this change and to accumulate defective pairs on

ISS 5, SECTION 632-020-200

the spare pairs. Transposition of defective pairs to
spare pairs can be accomplished on the main frame
at the CO location.

6.04 The tracer pairs are the spare pairs and, if ter-
minated, appear on the main frame as Xl, X2,

etc. Under the even-count plan, any defective pairs
are made spare pairs, and good sections of the tracer
pairs are used to make numbered pairs good.
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