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1. GENERAL 

1.01 This section provides the sequence for routing 
quad jumpers when Digital Data System 

(DDS) equipment is connected at the 64-kb/s (DS-0) 
digital system cross-connect (DSX-0) bay. These pro­
cedures must be followed in order to eliminate over 
filling in the interbay ducts of the cross-connect. In 
conjunction with the routing sequence, there is a pro­
cedure to determine the required quad jumper 
length. The proper length must be used, since excess 
jumper wire looped in the DSX-0 routing ducts con­
tributes significantly to premature filling and chok­
ing of the ducts. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
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SECTION 314-914-400 

1.02 This section is reissued for the following rea­
sons: 

(a) To remove coverage on the 510A Data Service 
Unit (DSU) 

(b) To add material on the ED-type connector in­
tended for use in Automatic Bit Access Test 

System (ABATS) testing 

(c) To add coverage of the new DSX-0 planned for 
the "A" and "N" bays 

(d) To include information from a previous ad­
dendum 

(e) To reformat section so that it agrees with the 
other DDS sections. 

Revision arrows are used to show the more signifi­
cant changes. 

1.03 Each individual quad termination in the 
DSX-0 is uniquely identified and can be lo­

cated by its alphanumeric code. The code contains the 
panel number, horizontal row letter, and vertical file 
number in addition to the standard lineup and bay 
numbers. 

1.04 Connections made at the DSX-0 use a specially 
designed quad jumper (Section 314-914-100) 

that requires a special tool for removal. If a jumper 
is damaged or if a specific length jumper is not avail­
able from stock, Section 314-914-300 gives detailed 
procedures for repair and fabrication of a quad jump­
er. 

1.05 At the DSX-0, it is recommended that the 
jumpers for one circuit be completely con­

nected before work is begun on another circuit. Each 
jumper should be terminated completely, following a 
near- to far-end termination procedure [for example, 
office channel unit (OCU) to maxtrix unit, matrix 
unit to subrate data multiplexer (SRDM) on DSX-OA, 
and SRDM to Tl data multiplexer (T1DM) on 
DSX-OB]. A general knowledge of the DSX-0 is re­
quired for a complete understanding of this section. 
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1.06 To provide an orderly routing for the quad 
jumpers, the following sequence of routing 

must be followed: 

(a) Start routing from the quad termination near­
est the vertical center of the DSX-0 (midpoint 

of panel 5). 

(b) Route through an appropriate fanning slot 
into the nearest horizontal duct. 

(c) If the end termination is on the same horizon­
tal level as the start termination, route hori­

zontally to a fanning slot appropriate for the end 
termination. 

(d) If the end termination is on a different hori-
zontal level than the start termination, route 

horizontally to the nearest vertical duct and then 
vertically to the horizontal level of the end termi­
nation. 

(e) Route horizontally to a fanning slot appropri­
ate for the end termination. 

(f) Route through the fanning slot and terminate. 

1.07 In a T1 WB5 data-voice multiplexer (T1 WB5) 
local office bay arrangement, one quad termi­

nal panel (QTP) of a DSX-0 allows for routing of 64-
kb/s DS-OB level signals to the ports of the T1 WB5. 
In this panel, the quad jumpers need not be routed in 
any special sequence and the maximum number of 2 
1/2 foot long quad jumpers is 23. Figure 1 gives the 
quad terminal assignment information necessary for 
making cross-connections from the OCU assembly to 
the T1 WB5 ports. 

2. QUAD JUMPER PROCEDURES 

2.01 •This part contains four different procedures 
involving the quad jumper of the DSX-0 cross­

connect bay. These procedures are used to determine 
the length of a quad jumper (Charts 1 and 2), route 
and connection of a quad jumper (Chart 3), and re­
moval of a quad jumper (Chart 4). 

DETERMINE QUAD JUMPER LENGTH 

2.02 In determining the quad jumper length, only 
one procedure of the first two procedures 

(Chart 1 or Chart 2) is used. The first procedure 
(Chart 1) uses a quad jumper calculator to determine 



length. The second procedure (Chart 2) uses a ruler 
at least 6-inches long to determine the quad jumper 
length. 

A. Jumper Length Calculator (Chart 1) 

2.03 The apparatus required to determine the 
length of a quad jumper in this procedure is a 

jumper length calculator. 

STEP PROCEDURE 

ISS 2, SECTION 314-914-400 

1 Obtain the two alphanumeric codes that identify the connections or the end terminations to be con­
nected (Fig. 2). 

2 Using a DSX-0 drawing or its likeness (Fig. 3) as a reference, determine the start termination. 

Note: The termination nearest the center of the DSX-0 bay (midpoint of panel5) is the start termi­
nation. If both terminations are equal distance from the center, either one may be designated as the 
start termination. 

3 Record the start termination on the circuit card for subsequent jumper removal or rearrangements, 
if necessary. 

4 Using the applicable figures on the back of the jumper length calculator (Fig. 4),. determine the index 
numbers for the start and end terminations. 

Note 1: The figures on the back of the jumper length calculator illustrate quad starting and termi­
nating configurations. The index number is found on the quad configuration that matches the in­
tended routing path at the DSX-0 panel. 

Note 2: For a termination with a vertical jumper run, use the figure labeled TERMINATIONS 
ON DIFFERENT LEVELS-START to obtain the start index number. For a termination with no ver­
tical jumper run, use the figures labeled TERMINATIONS ON SAME LEVEL-START (right) or 
START (left) to obtain the start index number. All end termination index num hers are determined 
from the figures labeled TERMINATIONS ON ANY LEVEL-END (from left) or END (from right). 

Note 3: The term START (right or left) indicates the relative position of the start bay with respect 
to the end bay. The term END (from right or from left) indicates the direction that the jumper enters 
the end bay, which is also determined by the relative position of the start and end bays. 

5 Following the condensed instructions on the front of the jumper length calculator (Fig. 5), set the 
start termination index number at the end termination index number on the scales marked for the 
respective terminations. 

6 Using the DSX-0 or its likeness (Fig. 3) as a reference, count the number of DSX-0 bays passed in 
the horizontal jumper run. 

Note: DO NOT include the bays containing the start or end terminations in the tally unless the 
horizontal run crosses the entire width of the bay (Fig. 6). 

Page 3 



SECTION 314-914-400 

STEP PROCEDURE 

7 Using the DSX-0 or its likeness (Fig. 3) as a reference, count the number of termination panels passed 
in the vertical jumper run. 

Note: DO NOT include the start or end termination panels in the tally unless the panel is part of 
the vertical run (Fig. 7). 

8 Without moving the upper slide from its setting (Step 5), set the number of bays passed in the hori­
zontal run (Step 6) at the number of panels passed in the vertical run (Step 7) by moving only the 
lower slide and observing the BAYS PASSED and PANELS PASS ED scales, respectively (Fig. 5). 

9 Using the DSX-0 or its likeness (Fig. 3) as a reference, count the number of filler plates passed in 
the horizontal jumper run and locate this number on the FILLER PLATES PASSED scale (Fig. 5). 

10 Read the number on the JUMPER LENGTH-FT. scale below the number determined in •step 9. This 
number is the required jumper length. 

Note: If the scale indication is not on a specific mark (other than a slight deviation), use the near­
est indication. 

11 Use Table A which lists the quad plug colors to select the proper quad jumper length. 

2.04 The following information is an example of 
the procedure used to determine jumper 

length. Figures 1 through 10 help to illustrate the 
procedure .• 

(a) Assume that the terminations to be connected 
have the alphanumeric codes 923.14.7.F3 and 

923.18.4.B31. 

(b) Termination 4.B31 is the start termination. 

(c) From Fig. 4 and 8, the start index number is 
2 and the end index number is 4. 

(d) Index numbers are set as shown in Fig. 9. 

(e) As shown in Fig. 8, the number of bays passed 
is 4. 
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(f) As shown in Fig. 8, the number of panels 
passed is 4. 

(g) Figure 10 illustrates the calculator setting. 

(h) As shown in Fig. 8, the number of filler plates 
passed is 4. 

(i) Figure 10 illustrates the calculator setting. 
The required jumper length is 20 1/2 feet. 

B. Scale Measurement (Chart 2) 

2.05 •The apparatus required to determine the 
quad jumper length in this procedure is a 

ruler at least 6-inches long .• 
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STEP PROCEDURE 

1 Obtain the alphanumeric codes that identify the terminations to be connected (Fig. 2). 

2 In bay X of Fig. 11, locate the segment center nearest the termination in the leftmost bay of the termi­
nations to be connected. 

3 In bay Y of Fig. 11, locate the segment center nearest the termination in the rightmost bay of the 
terminations to be connected. 

Note: If both bay numbers are the same, locate the segment centers in the same bay (X or Y). 

4 •If both segment centers are on the same horizontal level, proceed to Step 9; if not, proceed to next 
step. 

5 Starting from the segment center (either the X or theY bay) nearest the physical center of the DSX-0, 
draw a line to the nearest vertical duct segment center. 

6 Record on the circuit card the termination used as the starting point to aid in removing the jumper 
if necessary. 

Note: If both segment centers (determined in Steps 2 and 3) are equal distance from the DSX-0 
center line, choose one as the start and continue. 

7 Continue drawing the line in the vertical duct in the direction of the other termination through adja­
cent segment centers to the segment center at the horizontal level of the end termination. 

8 Continue drawing the line in the horizontal duct to the end termination segment center and proceed 
to Step 10. 

9 Draw a line between the segment centers determined in Steps 2 and 3.f 

10 Measure the line (both the horizontal and the vertical segments) with the ruler. 

11 Add 11/4 inches to the measurement determined in Step 10. 

12 If the total length is not an exact half-inch, round it off to the next greater half-inch. 

13 For each bay between the start and end bays (those not containing either termination), add 3 1/2 
inches to the measurement determined in Step 12. This final measurement is the length in feet of 
the jumper required. 

14 •use Table A which lists the quad plug colors to select the proper quad jumper length. 

2.06 The following example uses the scale mea­
surement procedure to determine the quad 

jumper length. Figures 12, 13, and 14 help illustrate 
this procedure.f 

(a) Assume that the terminations to be connected 
have the alphanumeric codes 923.14.7.F3 and 

923.18.4.B31. 
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SECTION 314-914-400 

(b) The segment center nearest the termination 
7.F3 is located in Fig. 12. 

(c) The segment center nearest the termination 
4.B31 is located in Fig. 13. 

(d) The total line is shown in Fig.14 as a solid line, 
dashed line, and a dot/dash line. 

(e) The lines in Fig. 14 measure 8 7/8 inches. 

(f) The 8 7/8 inches plus 11/4 inches equals 10 118 
inches. 

(g) Rounding off to the next higher 1/2 inch yields 
10 112 inches. 

(h) Three bays are located between the start bay 
(18) and the end bay (14). Therefore, 3 X 3 1/2 

inches equals 10 112 inches, which added to 10 112 
yields 21 inches. The required jumper length is 21 
feet. 

ROUTE AND CONNECT QUAD JUMPER (CHART 3) 

2.07 •The apparatus required to route and connect 
a quad jumper is a jumper plug extraction 

tool, part number 91079-01, which is shown in Fig.15. 
The quad jumper and its length were determined 
from Chart 1 or Chart 2 .• 

STEP PROCEDURE 

1 Obtain the two alphanumeric codes that identify the terminations to be connected (Fig. 2). 

2 Determine the start termination. 

Note: The termination contained in the panel nearest the center (panel 5) of the DSX-0 is the start 
termination. If both termination panels are equal distance from the center, either one may be desig­
nated as the start termination. 

3 •verify the start termination is indicated on the circuit card to aid in subsequent jumper removal 
if necessary. 

4 Terminate one end of the jumper in the start termination. 

Note 1: Polarization grooves (Fig. 16) must be oriented vertically for proper insertion .• 

Note 2: The jumper plug extraction tool may be used to insert the jumper plug if the panel is con­
gested with plugs. 

5 Record the bay number, panel number, horizontal row letter, and vertical file number of the end ter­
mination alphanumeric code on the hinged duct cover designation strip with a pencil. Record the in­
formation in the portion of the designation strip corresponding to the start termination. This 
designation should proYide a positive reference for locating the opposite end of the quad jumper. 

6 Open the hinged horizontal duct cover nearest the termination. 

Note: For terminations with horizontal row letters A through D, use the upper horizontal duct; 
with horizontal row letters E through H, the lower horizontal duct. 

7 Route the jumper through an appropriate fanning slot and into the horizontal duct. 
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STEP PROCEDURE 

8 Route the jumper to the nearest vertical duct, or if the end termination is on same horizontal level, 
route horizontally to the fanning slot appropriate for the end termination. 

Note: For terminations with vertical file numbers 1 through 25, use the vertical duct to the left 
of the panel; with vertical file numbers 26 through 50, use the vertical duct to the right of the panel 
unless there is no vertical jumper run. 

9 Open the required vertical ducts if vertical routing is necessary. 

Note: The cover sections of the duct can be completely removed or hinged as shown in Fig. 17. 

10 Route the jumper vertically to the horizontal level of the end termination. 

Note: If both terminations are on the same horizontal level, there is no vertical run and this step 
does not apply; proceed to the next step. 

11 Route horizontally to the fanning slot appropriate for the end termination. 

12 Feed the jumper through the fanning slot and terminate it in the end termination. Figure 18 illus­
trates a typical jumper run. 

13 Record the bay number, panel number, horizontal row letter, and vertical file number of the start 
termination alphanumeric code on the hinged duct cover designation strip with a pencil. Record the 
information in the portion of the designation strip corresponding to the end termination. This desig­
nation should provide a positive reference for locating the opposite end of the quad jumper. 

14 Close all open ducts. 

REMOVE QUAD JUMPER (CHART 4) 

2.08 tThe apparatus required for this procedure is 
a jumper plug extraction tool, part number 

91079-01. It is shown in Fig. 15 .• 

STEP PROCEDURE 

1 Obtain the two alphanumeric codes that identify the terminations to be disconnected (Fig. 2). 

2 From the circuit card determine which termination was designated as the start when the jumper was 
connected. 
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STEP PROCEDURE 

3 Caution: Ensure that the quad plug being removed is the correct one because a service 
outage will result from an error. 

4 See Caution in Step 3. Using the jumper plug extraction tool (Fig. 16), extract the start termination 
plug from its socket. 

5 Following the jumper wire and using the routing sequence as a guide, open the appropriate ducts, 
remove the jumper, and close the ducts as required until the end termination is reached. 

6 See Caution in Step 3. Using the jumper plug extraction tool, extract the end termination plug from 
its socket. 

7 Close all open ducts. 

8 If the quad jumper is not to be replaced, erase the designation information from the hinged duct cover 
designation strip at each termination location. 

TABLE A 

QUAD JUMPER LENGTH - COLOR CODE 

LENGTH IN FEET COLOR OF QUAD PLUG 

2.0 7.5 13.0 18.5 24.0 29.5 Red 

2.5 8.0 13.5 19.0 24.5 30.0 White 

3.0 8.5 14.0 19.5 25.0 Light Blue 

3.5 9.0 14.5 20.0 25.5 Black 

4.0 9.5 15.0 20.5 26.0 Yellow 

4.5 10.0 15.5 21.0 26.5 Maroon 

5.0 10.5 16.0 21.5 27.0 Green 

5.5 1l.C 16.5 22.0 27.5 Blue 

6.0 11.5 17.0 22.5 28.0 Tan 

6.5 12.0 17.5 23.0 28.5 Light Grey 

7.0 12.5 18.0 23.5 29.0 Moss Green 

Nonstandard length Violet 
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Fig. 1-Quad Terminal Panel Assignment for T1WB5 Bay 
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- -~ START PANEL NOT INCLUDED IN VERTICAL RUN (EXAMPLE' 4 PANELS PASSED) 

Fig. 7-Vertical Run Considerations 
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ISS 2, SECTION 314-914-400 

lllliDili:IDillliDil :10111 10111:1 
illiDI:I:IDI:IliDI: liDiliiDiilll START 

: :ID II:IDIIIIIDII: Dill ID~ 
:liD :I:IDili:IDil: DllliiDf----'-----P--­
:liD llliDII 11011: Dlill Dlilll 
lii!IDI:I:IOI:: 01: 1101111011111 
lilliD D:: 01: liDI:I: Dlllll 
IIIIID D:: DIIIIIDIIIIIDIIIII 
111:10 D:: DllliiD&fBDiil:l 

BAY 13 BAY 14 I BAY I~ BAY 16 BAY 17 BAY 18 I 
END ·: 4 BAYS PASSED :: 

le------4 FILLER PLATES PASSED----~-

Fig. 8-Jumper Length Calculator Example 
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Fig. 9-lnitial Setting of Jumper Length Calculator 
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SECTION 314-914-400 

0 @ 

\ ., 
\ 

I i IIIII I !1 
0 I 2 3 / 

Digital Data System 
JUMPER LENGTH 
CALCULATOR 
FOR OSX-0 X.coNHECT JAY 

r- ---, Find start ar.d er.d t€cmonatio~ 
L I, 2 ,~ } from II8Ck 

__________ ;;..,, ;1+-+)--f~-,-c----____J Setstartterminatu:m8teno 

4 3 2 1 0 

9 8 1 6 
j ' I ! 

! I 
2 3 

I 
6 

tem\1f18110n. 

Wlttlout movtng upper slide. 
Slltltllmberof bays passed in 
~run at number of 
llflll8lspa$$«1 in vertical run. 

-.cl jumper length to hagher 
increment at number of filler 
fllates passed in horizontal run 
,Jumpers over 12.5 feet to be 
·flbriCaled on site. 

0 

0 
'-----~--~~.~--~----------------~~~-<·-~~~~~~~~---------~ 

Fig. 10-Final Setting of Jumper Length Calculator 
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Fig. 11-Quad Jumper Length Worksheet 
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25. 38 • !50 • 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 
7.F3 

• • • 

• • • 

• • • 

923.14 

Fig. 12-Bay X Termination Location 
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923.18 

Fig. 13-Bay Y Termination Location 
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LEGEND 

1--1--+1--+1 ---11 PANEL 

~ FILLER PLATE 
e SEGMENT CENTER 

• 

• • 

Fig. 14-Scale Jumper Distance Measurement 
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OUAD JUMP£,_ 
TOP VIEW 

Fig. 15-Jumper Plug Extraction Tool 

OUAD TERMINAl 
TOP VIEW 

~--··· 

Fig. 16-Quad Plug and Extradion Tool 

VERTICAl. 
DUCT 

TOP VIEW 

PANEL 

Fig. 17-Hinging the Vertical Dud Cover 
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.Fig. 18-Sample Quad Jumper Connection Between 923.14.7.F3 and 923.18.4.831. 
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