








































































































































































































































































































































Procedure 5 - Type A­
Undercarpet Cable 
Data Connector 

Parts Needed 

The undercarpet data connector differs from the standard cabling 
system data connector only in its cable fastening hardware and 
connector assembly procedure. Specific installation instructions 
accompany each package of undercarpet data connectors. Here 
are some general instructions for installing undercarpet data 
connectors. 

1. Remove the flanges from 
the cable 300 mm (12 in.) 
from the end. 

2. Slide the hex nut onto the 
part of the cable with the 
flanges removed. 

3. Prepare the cable ends 
with the stripping tool. 

4. Fold the copper foil strips 
away from the cable �c�o�r�e�~� 
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5. Slide the ferrule over the 
cable core up to the 
copper foil strips. 

6. Fold the copper strips 
over the ferrule in a 
crisscross pattern. 

7. Place the ferrule in the 
recessed bottom half of 
the bushing. Press the 
cable firmly onto the 
strain relief pins. 

8. Place the top half of the 
bushing onto the bottom 
half. Use the hex nut to 
fasten the bushing halves 
together. 

9. Do not strip the insulation 
from the wires. 

Insert the data wires into 
the matching color-coded 
slots of the stuffer cap, as 
shown. 

Make sure that the tips of 
the wires are flush with 
the rear of the holes in 
the stuffer cap, and press 
the wires down in to the 
cap. 
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10. Align the stuffer cap with 
the contact assembly in 
the connector housing, 
and press the cap onto the 
contaGts. 

With your thumbs, gently 
seat the stuffer cap into 
the connector housing. If 
necessary, use slip joint 
pliers to seat the stuffer 
cap. 

Note: Inspect the 
assembly at this point to 
make sure that the tips of 
the wires are flush with 
the rear of the contact 
barrels. If not, cut off the 
cable end and restart this 
procedure. 

11. Position the bushing so 
that the flanges on the 
front are over the 
grounding towers in the 
back of the connector. 
Press the bushing into the 
back of the connector. 

( 



12. Install the top cover by 
tilting it and inserting the 
two plastic front tabs 
under the opening above 
the contact assembly. 

Align the rear pins inside 
the top cover with the 
tops of the ground posts 
inside the connector 
housing, and press the 
cover down. 

13. To snap the cover in 
place, first engage the 
locking tab on the s~de 
opposite the cable exit, 
then engage the tab on 
the other side. (It is 
easier to engage each tab 
separately than to attempt 
both at once.) 

14. 

15. 

Ensure that both locking 
tabs are engaged. 

Attach the dust cover 
strap to the cable behind 
the data connector as 
shown. Route the dust 
cover strap under the 
connector and install the 
dust cover onto the front 
of the data connector. 

Save the locking clip 
supplied with the 
connector parts to attach 
the connector to the 
faceplate. 

Note: A dust cover is 
inc I uded in each bag of 
connector parts for protecting 
the unmated data connector 
contacts from dust, dirt, and 
other particles, particularly 
during building construction. 
The dust cover should remain 
in place when the connector 
is not mated to another 
connector. The dust cover 
strap retains the dust cover 
when the conne<,:!tor is mated. 
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Procedure 6 - Type B -
Work Areas 

Cable End Preparation -
Types 1, 2 and 9 

~~~ 

~ . @ 
~~ 
~~ 

P~rts Needed' 

Warning: Do not use wire strippers on the jacket; 
use the ripcord under the jacket. 

1. Cut off excess cable. 
Leave 115 mm (4-1/2 in.) of 
cable (measured from the 
wall) protruding from the 
box. 

Note: Leave any 
remaining slack inside the 
wall. 

2. Cut the jacket back a 
little way to expose the 
ripcord. 

Grasp the ripcord with 
needlenose pliers, 
wrapping it around the 
end of the pliers as shown. 

Gently pull back on the 
ripcord, stripping·back 102 
mm (4 in.) of the jacket. 

3. Cut off the excess jacket, 
ripcord, and plastic wrap 
(if present) covering the 
braided shield. 

Note: For type 2 cable, do 
not cut off any of the 
telephone signal wires. 
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1. Open the plastic bag by 
tearing off a small portion 
of one corner. Remove 
the data connector parts 
and save the plastic bag 
for later use. 

Note: The plastic bag will 
be used later to protect 
the data connector from 
dust, dirt, and other 
particles during building 
construction. 

2. Slide the strain relief 
washer onto the braided 
cable, and position it 25 
mm (1 in.) from the tip of 
the cable. 

3. Fan out the braid and fold 
it back over the strain 
relief washer. 

Make sure that a thin 
layer of braid evenly 
covers the washer and 
that there are no stray 
strands of the braid. (See 
warning note on next 
page.) 

Note: Do not cut or trim 
the braid. 

4. Peel back and cut off the 
foil covering the data 
wires. 

Assembly 
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Warning: Ensure that 
there are no stray 
strands of the braid. A 
stray strand of the braid 
touching the dressing 
block contacts will cause 
an electrical short, and 
the connector will not 
function properly. 

Note: Inspect the assembly 
after it has been seated to 
make sure that the tips of the 
wires are flush with the rear 
of the wire channels. If not, 
cut off the cable end and 
restart this procedure. 

'fV~" :5~8';;,~ 
'to, G 

-'Ii 

o 
16 mm 
(5/8 in.) 

~
Discard 

, ,.. 
I 

y 
Discard 
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5. Spread the data wires 
evenly and in the order 
shown. 

Trim the data wires to the 
5/8 in. dimension. 

6. Do not strip the insulation 
from the wires. 

Insert the data wires into 
the matching color-coded 
slots of the dressing block, 
as shown. 

Make sure that the tips of 
the wires are flush with 
the rear of the wire 
channels in the dressing 
block. Press the wires 
down into the grooves. 

7. Remove the temporary 
protective covers from the 
dressing block and the 
contact housing. 

Align the dressing block 
with the contact housing, 
and press the dressing 
block onto the contacts. 
If necessary, use slip joint 
pliers to seat the dressing 
block. 

Check for proper seating 
by ensuring that the top 
of the plastic guide on the 
dressing block is flush 
with the top of the groove 
in the contact housing 
assembly. 



~f 

" 
A 

~f 
B 

~ 

8. Note whether the cable 
enters the box from the 
top or the bottom. 

If the cable enters the 
outlet box from the top, 
remove the exit cover 
from the appropriate side 
of the bottom cover as 
shown in illustration A at 
left. 

If the cable enters from 
the bottom of the outlet 
box, remove the exit cover 
tab from the appropriate 
side of the bottom cover 
as shown in illustration B 
at left. 

9. Insert and fully seat the 
contact assembly into the 
bottom cover. 

Note: Position the strain 
relief washer on the 
contact side of the 
internal bulkhead as 
shown. 

10. Remove the temporary 
protective cover from the 
contacts on the contact 
housing and align the top 
cover with the bottom 
cover. 
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Note: A dust cover is 
included in each bag of 
connector parts for protecting 
the unmated data connector 
contacts from dust, dirt, and 
other particles, particularly 
during building construction. 
The dust cover should remain 
in place when the connector 
is not mated to another 
connector. The dust cover 
strap retains the dust cover 
when the connector is mated. 
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11. To snap the cover in 
place, first engage the 
locking tabs on both sides 
of the connector. 

Ensure that the locking 
tabs on both sides are 
engaged, then press firmly 
in on the rear of the 
connector and down on 
the cover to engage both 
of the rear locking tabs. 

12. Attach the dust cover 
strap to the cable behind 
the data connector as 
shown. Route the dust 
cover strap under the 
connector and install the 
dust cover onto the front 
of the data connector. 

13. If you will not be 
attaching the connector to 
the faceplate at this time, 
place the plastic bag the 
connector came in over 
the connector then tape 
the bag closed. Push the 
connector and cable inside 
the outlet box. Doing this 
will help protect the 
connector until it is 
installed. 



~i~ 
Parts Needed 

Warning: Do not use strippers on the jacket; use the 
ripcord under the jacket. 

1. Cut the jacket back a 
little way to locate the 

::J .... ,..... ripcord. 

Grasp the ripcord with 
needlenose pliers, 
wrapping it around the 
end of the pliers as shown. 

Gently pull back on the 
ripcord, stripping back the 
jacket. 

For type 1 cable, strip the 
jacket back at least 600 
mm (24 in.). 

For type 2 cable, strip 
back at least 2.4 m (8 ft), 
or enough to allow the 
telephone conductors to 
reach the telephone 
termination equipment. 
Make sure that you strip 
no further than a point 
200 mm (8 in.) below 
where the cable exits the 
raceway. 

2. Cut off the excess jacket, 
ripcord, and plastic wrap 
(if present) covering the 
braided shield. 

Note: For type 2 cable, do 
not cut off any of the 
telephone signal wires. 

Procedure 7 - Type B -
Distribution Panel 

Cable End Preparation -
Types 1, 2, and 9 
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Assembly 
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1. Open the plastic bag by 
tearing off a small portion 
of one corner. Remove 
the data connector parts 
and save the plastic bag 
for later use. 

Note: The plastic bag will 
be used later to protect 
the data connector from 
dust, dirt, and other 
particles during building 
construction. 

2. Slide the strain relief 
washer onto the braided 
cable, and position it 25 
mm (1 in.) from the tip of 
the cable. 

3. Fan out the braid ·and fold 
it back over the strain 
relief washer. 

Make sure that a thin 
layer of braid evenly 
covers the washer and 
that there are no stray 
strands of the braid. (See 
warning note next page.) 

Note: Do not cut or trim 
the braid. 

4. Peel back and cut off the 
foil covering the data 
WIres. 



~~~~8~~ ~~V~08 
":'~ 

o 
16 mm 
(5/8 in.) 

~
Discard 

I ,.. 

II 

5. Spread the data wires 
evenly and in the order 
shown. 

Trim the data wires to the 
5/8 in. dimension. 

6. Do not strip the insulation 
from the wires. 

Insert the data wires into 
the matching color-coded 
slots of the dressing block, 
as shown. 

Make sure that the tips of 
the wires are flush with 
the rear of the wire 
channels in the dressing 
block. Press the wires 
down into the grooves. 

7. Remove the temporary 
protective covers from the 
dressing block and the 
contact housing. 

Align the dressing block 
with the contact housing, 
and press the dressing 
block onto the contacts. 
If necessary, use slip joint 
pliers to seat the dressing 
block. 

Check for proper seating 
by ensuring that the top 
of the plastic guide on the 
dressing block is flush 
with the top of the groove 
in the contact housing 
assembly. 

Warning: Ensure that 
there are no stray 
strands of the braid. A 
stray strand of the braid 
touching the dressing 
block contacts will cause 
an electrical short, and 
the connector will not 
function properly. 

Note: Inspect the assembly 
after is has been seated to 
make sure that the tips of the 
wires are flush with the rear 
of the wire channels. If not, 
cut off the cable end and 
restart this procedure. 
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8. Remove the exit cover tab 
from the rear of the 
bottom cover as shown. 

9. Insert and fully seat the 
contact assembly into the 
bottom cover. 

Note: Position the strain 
relief washer on the 
contact side of the 
internal bulkhead as 
shown. 

10. Remove the temporary 
protective cover from the 
contacts on the contact 
housing and align the top 
cover with the bottom 
cover. 



11. To snap the cover in 
place, first engage the 
locking tabs on both sides 
of the connector. 

Ensure that the locking 
tabs on both sides are 
engaged, then press firmly 
in on the rear of the 
connector and down on 
the cover to engage both 
of the rear locking tabs. 

12. Attach the dust cover 
strap to the cable behind 
the data connector as 
shown. Route the dust 
cover strap under the 
connector and install the 
dust cover onto the front 
of the data connector. 

13. If you will not be 
attaching the connector to 
the distribution panel at 
this time, place the plastic 
bag the connector came in 
over the connector then 
tape the bag closed. 

Note: A dust cover is 
included in each bag of 
connector parts for protecting 
the unmated data connector 
contacts from dust, dirt, and 
other particles, particularly 
during building construction. 
The dust cover should remain 
in place when the connector 
is not mated to another 
connector. The dust cover 
strap retains the dust cover 
when the connector is mated. 
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Procedure 8 - Type B -
Patch Cables 

Cable End Preparation -
Type 6 

Assembly 
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Parts Needed 

Strip back the outer jacket 25 
mm (1 in.), and cut off the 
excess jacket. Be careful not 
to cut the braid strands. 

1. Slide the strain relief 
washer onto the braided 
cable, and position it 
against the edge of the 
cable jacket as shown. 

2. Fan out the braid and fold 
it back over the strain 
relief washer. 

Make sure that a thin 
layer of braid evenly 
covers the washer and 
that there are no stray 
strands of the braid. (See 
warning note next page.) 

Note: Do not cut or trim 
the braid. 

3. Peel back and cut off the 
foil covering the data 
wires. Cut off any wrap 
and filler material that is 
present. 



~~~;.~~ 
~~r;;P8 

-'.'11 

o 

~
Discard 

\ ,.. 
" 

mf 
I I 
I I 
I I 

I 

16 mm 
(5/~ in.) 

4. Spread the data wires 
evenly and in the order 
shown. 

Trim the data wires to the 
5/8 in. dimension. 

5. Do not strip the insulation 
from the wires. 

Insert the data wires into 
the matching color-coded 
slots of the dressing block, 
as shown. 

Make sure that the tips of 
the wires are flush with 
the rear of the wire 
channels in the dressing 
block. Press the wires 
down into the grooves. 

6. Remove the temporary 
protective covers from the 
dressing block and the 
contact housing. 

Align the dressing block 
with the contact housing, 
and press the dressing 
block onto the contacts. 
If necessary, use slip joint 
pliers to seat the dressing 
block. 

Check for proper seating 
by ensuring that the top 
of the plastic guide on the 
dressing block is flush 
with the top of the groove 
in the contact housing 
assembly. 

7. Remove the exit cover tab 
from the rear corner of 
the bottom cover as 
shown. 

Warning: Ensure that 
there are no stray 
st;rands of the braid. A 
stray strand of the braid 
touching the dressing 
block contacts will cause 
an electrical short, and 
the connector will not 
function properly. 

Note: Inspect the assembly 
after it has been seated to 
make sure that the tips of the 
wires are flush with the rear 
of the wire channels. If not, 
cut off the cable end and 
restart this procedure. 
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8. Insert and fully seat the 
contact assembly into the 
bottom cover. 

Note: Position the strain 
relief washer on the 
contact side of the 
internal bulkhead as 
shown. 

9. Remove the temporary 
protective cover from the 
contacts on the contact 
housing and align the top 
cover with the bottom 
cover. 



) 

10. To snap the cover in 
place, first engage the 
locking tabs on both sides 
of the connector. 

Ensure that the locking 
tabs on both sides are 
engaged, then press firmly 
in on the rear of the 
connector and down on 
the cover to engage both 
of the rear locking tabs. 

11. Attach the dust cover 
strap to the cable behind 
the data connector. 

If you will not be 
installing the cable at this 
time, route the dust cover 
strap under the connector 
and install the dust cover 
onto the front of the data 
connector as shown. 

Note: A dust cover is 
incl uded in each bag of 
connector parts for protecting 
the unmated data connector 
contacts from dust, dirt, and 
other particles, particularly 
during building construction. 
The dust cover should remain 
in place when the connector 
is not mated to another 
connector. The dust cover 
strap retains the dust cover 
when the connector is mated. 
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Procedure 9 - Type B -
In-line Splice 

Cable End Preparation -
Types 1 and 6 

Assembly 

~25mm 
(1 in.) 

25 mm 
(1 in.) 
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Parts Needed 

For type 1, strip back the 
outer jacket 50 mm (2 in.). 
For type 6, strip back the 
outer jacket 25 mm (1 in.) 
Carefully cut off the excess 
jacket, and inspect to ensure 
that no braid strands have 
been cut. 

1. Slide the strain relief 
washer onto the braided 
cable. 

For type 1 cable, position 
the strain relief washer 25 
mm (1 in.) from the cable 
end as shown. 

For type 6 cable, position 
the strain relief washer 
against the edge of the 
cable jacket as shown. 

2. Fan out the braid and fold 
it back over the strain 
relief washer. 

Make sure that a thin 
layer of braid evenly 
covers the washer and 
that there are no stray 
strands of the braid. (See 
warning note next page.) 

Note: Do not cut or trim 
the braid. 

( 



3. Peel back and cut off the 
foil covering the data 
wires. Cut off any wrap 
and filler material that is 
present. 

4. Spread the data wires 
evenly and in the order 
shown. 

Trim the data wires to the 
5/8 in. dimension. 

5. Do not strip the insulation 
from the wires. 

Insert the data wires into 
the matching color-coded 
slots of the dressing block, 
as shown. 

Make sure that the tips of 
the wires are flush with 
the rear of the wire 
channels in the dressing 
block. Press the wires 
down into the grooves. 

Warning: Ensure that 
there are no stray 
strands of the braid. A 
stray strand of the braid 
touching the dressing 
block contacts will cause 
an electrical short, and 
the connector will not 
function properly. 
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Note: Inspect the assembly 
after it has been seated to 
make sure that the tips of the 
wires are flush with the rear 
of the wire channels. If not, 
cut off the cable end and 
restart this procedure. 

x 
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6. Remove the temporary 
protective covers from the 
dressing block and the 
contact housing. 

Align the dressing block 
with the contact housing, 
and press the dressing 
block onto the contacts. 
If necessary, use slip joint 
pliers to seat the dressing 
block. 

Check for proper seating 
by ensuring that the top 
of the plastic guide on the 
dressing block is flush 
with the top of the groove 
in the contact housing 
assembly. 

7. Remove the exit cover tab 
from the rear of the 
bottom cover as shown. 

8. Insert and fully seat the 
contact assembly into the 
bottom cover. 

Note: Position the strain 
relief washer on the 
contact side of the 
internal bulkhead as 
shown. 



9. Remove the temporary 
protective cover from the 
contacts on the contact 
housing and align the top 
cover with the bottom 
cover. 

10. To snap the cover in 
place, first engage the 
locking tabs on both sides 
of the connector. 

Ensure that the locking 
tabs on both sides are 
engaged, then press firmly 
in on the rear of the 
connector and down on 
the cover to engage both 
of the rear locking tabs. 

11. Attach the dust cover 
strap to the cable behind 
the data connector. 

If you will not be 
installing the cable at this 
time, route the dust cover 
strap under the connector 
and install the dust cover 
onto the front of the data 
connector as shown. 

Note: A dust cover is 
included in each bag of 
connector parts for protecting 
the unmated data connector 
contacts from dust, dirt, and 
other particles, particularly 
during building construction. 
The dust cover should remain 
in place when the connector 
is not mated to another 
connector. The dust cover 
strap retains the dust cover 
when the connector is mated. 
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Type A Data 
Connector 
Disassembly 

Note: The connector can be 
reused only once. Do not 
reuse the connector if the 
system has been installed. 

Use this procedure to open, inspect, and remove the cable from 
the type A data connector. 

1. Unsnap the two locking 
tabs by inserting a 
screwdriver between the 
backplate and the 
connector body. Pry the 
backplate to the rear to 
release the tabs. 

2. Lift off the top cover to 
expose the wiring. 

3. Use needlenose pliers to 
lift the stuffer cap straight 
up and out. Be careful 
not to bend the barrels or 
other metal parts 
underneath the stuffer 
cap. 
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4. Remove each wire from its 
barrel by holding the 
barrel steady with your 
thumb and pulling the 
wire straight up with 
needlenose pliers. 

5. Remove the cable and the 
strain relief bushing from 
the data connector. 

6. Unscrew the bushing nut, 
if present, from the strain 
relief bushing and open 
the bushing to remove the 
cable. 

7. Unwrap the braid to 
expose the ferrule. 
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8. Cut the end of the cable 
and remove the ferrule. 
Take care not to damage 
the ferrule. 

9. Inspect the connector; if 
damage or breakage is 
evident, do not reuse. 

10. Prepare the cable end for 
reinstallation of the 
connector, then return to 
" Selecting a Procedure" 
on page 8-21 to determine 
the appropriate 
installation procedure. 



Use this procedure to open, inspect, and remove the cable from an 
undercarpet cable data connector. 

1. Unsnap the two locking 
tabs by inserting a 
screwdriver between the 
backplate and the 
connector body. Pry the 
backplate to the rear to 
release the tabs. 

2. Lift off the top cover to 
expose the wiring. 

3. Use needlenose pliers to 
lift the stuffer cap straight 
up and out. Be careful 
not to bend the barrels or 
other metal parts 
underneath the stuffer 
cap. 

Type A 
U ndercarpet 
Cable Data 
Connector 
Disassembly 

Note: The connector can be 
reused only once. Do not 
reuse the connector if the 
system has been installed. 
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4. Remove each wire from its 
barrel by holding the 
barrel steady with your 
thumb and pulling the 
wire straight up with 
needlenose pliers. 

5. Remove the cable and the 
strain relief bushing from 
the data connector. 

6. Unscrew the bushing nut 
from the strain relief 
bushing and open the 
bushing to remove the 
cable. 

7. Fold back the copper 
strips to expose the 
ferrule. 



8. Remove the ferrule. 

9. Inspect the connector; if 
damage or breakage is 
evident, do not reuse. 

10. Prepare the cable end for 
reinstallation of the 
connector using, 
"Procedure 5 - Type A -
Undercarpet Cable Data 
Connector" on page 8-44 
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Type B - Data 
Connector 
Disassembly 

Note: The connector can be 
reused only once. Do not 
reuse the connector if the 
system has been installed. 

Use this procedure to open, inspect, and remove the cable from 
the type B data connector. 

Note: There are two 
locking tabs located on 
each side of the data 
connector. To open the 
connector both locking 
tabs on one of the sides 
must be released and 
locking tab 1 must be 
released before locking 
tab 2. 

1. To release locking tab 1: 

a. Press in on the 
connector case next to 
the locking tab. 

b. Press out on the top 
cover far enough to 
release the locking 
tab. 

2. To release lockin;g tab 2: 

a. Press in on the 
connector case next to 
the locking tab. 

b. Press out on the top 
cover far enough to 
release the locking 
tab. 
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3. Separate the top cover 
from the contact housing 
assembly by spreading the 
partially opened 
connector with your 
thumbs. 

4. To remove the dressing 
block, both sides must be 
loosened. 

Insert a screwdriver into 
the space provided, 
between the top side of 
the dressing block and the 
contact housing. Then, 
being careful not to break 
off the front locking tab, 
gently pry in and then 
rotate up on the dressing 
block. 

Repeat this step to loosen 
the other side of the 
dressing block. 

5. Lift the dressing block 
straight up and out of the 
connector and put aside in 
a clean spot. 

Warning: Do not touch 
the shorting bars in the 
dressing block or the 
spring contacts in the 
connector with your 
fingers or allow them to 
become con tamina ted. 
Doing so may cause the 
connector to electrically 
malfunction after 
reinstallation. 
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6. With a needle nose pliers 
or tweezers, lift each of 
the wires out of the 
contacts, one at a time. 

7. Unwrap the braid to 
expose the strain relief 
washer. 

8. Remove the washer and 
cut off the end of the 
cable. 

9. Inspect the connector; if 
damage or breakage is 
evident, do not reuse. 

10. Prepare the cable end for 
reinstallation of the 
connector, then return to 
" Selecting a Procedure" 
on page 8-21 to determine 
the appropriate 
installation procedure. 



CAUTION 
Install the telephone jack before the telephone 
wires are terminated in the wiring closet. If the 
telephone wires are already terminated, they 
must be disconnected by a qualified person. 
Since hazardous voltages may exist on telephone 
interconnect equipment such as telephone 
termination blocks, only a person qualified to 
deal adequately with these hazardous voltages 
should attempt to disconnect telephone wires. 

Color Code: 
Center Color = Tracer 
Outside Color = Body 

1. Insert the telephone wires 
into the stuffer cap, 
matching the color coding 
of wires as shown. 

Tape the ends of the spare 
pair of wires 
(white/brown, 
brown/white) and coil. 

2. Turn the cap over and 
align the stuffer cap with 
the contact pins on the 
telephone jack. 

Ensure that the wires are 
fully seated and all the 
way into the stuffer cap. 

3. Press the stuffer cap onto 
the contacts. 

Ensure that the stuffer 
cap bottoms on the jack 
(use pliers as shown). 

Note: If it is necessary to 
reconnect wires, remove the 
stuffer cap and wires, trim 
aqout 3 mm (1/8 in.) from the 
end of the wires, and 
reconnect them (do not do 
this more than two times). 

Three-Pair 
Telephone Jack 
Installation 
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Four-Pair 
Telephone Jack 
Installation 

Red 

CAUTION 
Install the telephone jack before the telephone 
wires are terminated in the wiring closet. If the 
telephone wires are already terminated, they 
must be disconnected by a qualified person. 
Since hazardous voltages may exist on telephone 
interconnect equipment such as telephone 
termination blocks, only a person qualified to 
adequately deal with these hazardous voltages 
should attempt to disconnect telephone wires. 

Note:. Before starting this procedure, see "Telephone Wire 
Termination" in Chapter 7 for the pair-to-pin assignments for 
your installation. 

1. Match and insert the 
telephone wires into the 
telephone jack and pull 
the wires down into the 
contact pins as shown. 
Make sure that each wire 
is fully inserted before 
pulling down into contact 
pIns. 

2. Align the stuffer cap with 
the con tact pins on the 
telephone jack and press 
the cap onto the contacts. 
Listen for a click from 
both ends of the cap. 

3. Use pliers as shown and 
listen again for a click 
from both ends of the cap 
as it bottoms on the jack. 
Make sure that stuffer cap 
is seated and that red 
indicator line is visible. 

Note: If it is necessary to 
reconnect wires, remove the 
stuffer cap and wires, trim 
about 10 mm (3/8 in.) from the 
end of the wires, and 
reconnect them (do not do 
this more than two times). 
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DANGER 
During periods of lightning activity, do not install 
surge suppressors or cables, perform 
maintenance, connect or disconnect wires, or 
handle the surge suppressors in any way. The 
surge suppressors must be installed and grounded 
before outdoor cable is connected. As soon as 
outdoor cable is installed, it must be connected to 
the surge suppressors to ground the cable shield. 

• Install and ground the surge suppressors in both buildings. 

• Connect the indoor and Qutdoor cables to the surge 
suppressor in building No. 1. 

• Before connecting cables in building No.2, measure the 
ground potential difference (see "Ground Potential Difference 
and Ground Path Resistance Measurement" later in this 
chapter). 

Data 
Path 2 

Data "'-

Path 1 ____ ." 

Cable Clamp--_-u.JUUW, 

Ground Wire 

Path 1 
Outdoor 
Terminal Block 

Path 1 
Indoor 
Terminal Block 

Printed 
Circuit Board 

Ground Post 

Data 
Path 2 

I Data 
~Path1 

\~ ...... ~----Ground Wire 

Path 2 
J\..,~~l:fJ"""'~--- Outdoor 

Terminal Block 

Path 2 
.... ~~~RL-_ 

Indoor Surge 
Suppressor 
Installation 
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The two outdoor cables should be run in conduit from the 
building entry point to within 50 millimeters (2 inches) of the 
surge suppressor. The indoor run should be as short as possible. 
There is no provision in the surge suppressor to terminate the 
conduit. If required, install the surge suppressor in a suitable 
enclosure. 
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1. Lay the surge suppressor 
face down. Using a 
screwdriver, pry up on the 
hanger plate to unlatch 
the cover. Remove the 
hanger plate/surge 
suppressor from the cover. 

2. Fasten the surge 
suppressor to the wall 
using screws provided. 
Use anchors or shields as 
necessary. 

Install the surge 
suppressor within 3 m 
(10 ft.) of a suitable 
ground point as described 
in NEe Article 800-31 (or 
equivalent electrical 
code). The surge 
suppressor must be 
installed on the inside of 
an exterior wall of the 
building where the 
outdoor cable enters the 
building. 



3. Attach a 4-mm (#6 AWG) 
green or green/yellow 
insulated copper wire 
from the surge suppressor 
ground post to the nearest 
suitable protector ground 
point. 

Wrap the wire around the 
ground post in a 
counterclockwise direction. 
Install the 25-mm (I-in.) 
washer and nut provided on 
the ground post and tighten. 

The wire should be no more 
than 3 m (10 ft) long, and run 
as straight as possible. 

4. Install l.3-mm (#16 A WG) 
green or green/yellow 
insulated solid copper 
wires between the 
grounding terminal posts 
of indoor and outdoor 
termination blocks as 
shown. 

CAUTION 
Ensure that any 
existing ground 
connections have not 
been disconnected. 
Also ensure that the 
power, telephone, and 
building lightning 
protection system 
grounds are bonded 
together with the 
shortest possible runs. 
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Note: Keep as much 6 .w,. 
separation as possible 
between indoor and outdoor 

I. 360mm , 
14in. .. 

cables entering the surge 
6 suppressor. Do not bundle B4't= 

indoor and outdoor cables J:J25mm 

together. 1 in. 

~ 
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5. Prepare the indoor cables. 

a. Strip the cable jacket 
back 360 mm (14 in.). 

b. Cut braided shield off 
25 mm (1 in.) from 
edge of jacket. 

c. Fold the braid back 
over the cable jacket. 

6. Remove the covering from 
the conductors, and route 
the conductors through 
the cable clamps. provided, 
with the braid inside the 
clamps. Tighten the 
clamps. 

Route the conductors to 
the terminal posts as 
shown. Make sure the 
conductors remain twisted 
together to within 25 mm 
(1 in.) of the terminal 
posts. Cut off excess. 

Strip insulation about 10 
mm (3/8 in.). See "Cable 
Termination Details" later 
in this chapter for 
connecting wires to 
terminal posts. Follow 
color coding for attaching 
the wires. 



6 mm (1/4 in.! Hole 
Centered on Tab 

Rivet 

Shield 

Domed Washer 
(Printed Surface 
Out) 

7. Route the outdoor cables 
through the cable clamps. 
Pull enough cable through 
the clamps so you have 
room to work (see 
following instructions). 

8. Prepare the outdoor 
cables. 

a. Stri p the outer jacket 
and shield of both 
cables back 203 mm 
(8 in.). 

b. Find the overlap in 
the shield and split 
outer jacket at overlap 
back about 40 mm 
(1-1/2 in.). 

c. Flatten out the outer 
jacket and shield and 
punch a 6-mm (1/4 in.) 
hole as shown. 

d. Insert the tubular 
rivet through the hole 
from the shield side, 
and place the domed 
washer over the rivet 
on the jacket side 
(printed surface of 
domed washer out). 

Chapter 8. Accessories Installation 8-81 



8-82 IBM Cabling System Planning and Installation Guide 

e. Insert the threaded 
stud of the assembly 
tool (supplied with the 
surge suppressor) 
through the rivet. 

f. Screw the swaging 
tool (supplied with the 
surge suppressor) onto 
the threaded stud of 
the assembly wrench 
and tighten. Hold the 
domed washer to 
prevent turning. As 
swaging of the rivet 
begins, release the 
domed washer and 
tighten until the 
washer is flat. Do not 
overtighten. 

g. Remove the assembly 
tools. 

9. Pull the cable back up 
through the clamps and 
align the rivet with the 
grounding lug on the 
surge suppressor plate. 

10. Insert the 5/16 in. hex 
head screws through the 
grounding rivets and 
through the grounding 
lugs on the surge 
suppressor. Install hex 
nuts and tighten. Tighten 
the cable clamps. 



11. Dress the wires to the 
outdoor terminal blocks 
and cut off the excess. 
Make sure the conductors 
remain twisted together to 
within 25 mm (1 in.) of the 
terminal posts. 

Strip conductor insulation 
about 10 mm (3/8 in.). See 
"Cable Termination 
Details" later in this 
chapter for wire 
connection. 

Follow color coding for 
attaching wires to 
terminals. 

12. Replace the cover on the 
surge suppressor. 

13. If the surge suppressor 
grounding electrode is 
separate from the building 
grounding electrode, bond 
the two electrodes 
together. Use 4-mm (#6 
A W G) copper wire for this 
bond. See Figure 6-3 for 
wire size if length is more 
than 33 m (100 ft). 
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CAUTION 
Before connecting 
cables at the second 
building, follow the 
instructions under 
"Ground Potential 
Difference and Ground 
Path Resistance 
Measurement" later in 
this chapter. 

14. After you have made all 
the connections and 
completed the ground 
potential difference 
measurements, do the 
cabling installation tests, 
to verify the wiring 
between the wiring 
closets. 

To test the 
building-to-building cable 
through the surge 
suppressors, perform the 
problem determination 
procedures for the surge 
suppressor in Using the 
IBM Cabling System with 
Communication Products. 
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DANGER 
During periods of lightning activity, do not install 
surge suppressors or cables, perform 
maintenance, connect or disconnect wires, or 
handle the surge suppressors in any way. The 
surge suppressors must be installed and grounded 
before outdoor cable is connected. As soon as 
outdoor cable is installed, it must be connected to 
the surge suppressors. to ground the cable shield. 

• The following fittings (or their equivalent) are needed to 
install the surge suppressor: 

Three 12.7-mm (1/2 in.) conduit hubs, RACO Cat. No. 1702 
Two 19-mm (3/4 in.) conduit hubs, RACO Cat. No. 1703 
Two 12.7-mm (1/2 in.) waterproof strain relief connectors, 
RACO Cat. No. 3702-6 
One 12.7-mm (1/2 in.) waterproof strain relief connector, 
RACO Cat. No. 3702-1 
3/4 inch conduit and fittings as required. 

• Install and ground the surge suppressors in both buildings. 

• Connect the indoor and outdoor cables to the surge 
suppressor in building No. 1. 

• Before connecting cables in building No.2, measure the 
ground potential difference (see "Ground Potential Difference 
and Ground Path Resistance Measurement" later in this 
chapter). 

Path 2 
Outdoor 
Terminal Block 

Path 1 
Outdoor 
Terminal Block 

Data 
Path 1 

Data ~ 
Path 2 --........... 

~Data 
~. Path 2 

-Data 
Path 1 

Path 2 
Indoor 
Terminal Block 

Path 1 
Indoor 
Terminal Block 

Outdoor Surge 
Suppressor 
Installation 
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Thread 
Sealer 
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Conduit 1. Assemble the fittings to 
the surge suppressor box. 
Use thread sealer on 
fittings where indicated. 

Note: If only one set of 
cables (one data path) is 
to be used at this time, 
purchase one 19-mm 
(3/4 in.) pipe plug and one 
12.7-mm (1/2 in.) pipe plug 
to seal the two conduit 
hubs where the unused set 
of cables would go. . Use 
thread sealer on these two 
pipe plugs. 

2. Indoor cables must be 
installed in conduit from 
the surge suppressor box 
to the inside of the 
building. Use thread 
sealer when attaching the 
conduit to the conduit 
hubs. 

3. Fasten the surge 
suppressor to the outside 
of the building wall using 
the screws and nuts 
provided. 

Install the surge 
suppressor within 3 m 
(10 ft.) of a suitable 
ground point as described 
in NEe Article 800-31 (or 
equivalent electrical 
code). The surge 
suppressor must be 
installed on the exterior 
of the building where the 
indoor cable exits the 
building. 



Ground 

Sealer on 
Conduit Hub 

4. Attach a 4-mm (#6 AWG) 
copper wire from the 
surge suppressor ground 
terminal to the nearest 
suitable protector ground 
point. 

The wire should be no more 
than 3 m (10 ft) long, and run 
as straight as possible. 

Tighten the nut on the ground 
wire strain relief connector. 

5. Route the cables into the 
box. Do not tighten the 
outdoor cable strain relief 
connectors until you are 
instructed to do so. 

CAUTION 
Ensure that any 
existing ground 
connections have not 
been disconnected. 
Also ensure that the 
power, telephone, and 
building lightning 
protection system 
grounds are bonded 
together with the 
shortest possible runs. 
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6 . Prepare the indoor cables. 

a. Strip the cable jacket 
back 255 mm (10 in.). 

b. Cut braided shield off 
25 mm (1 in.) from 
edge of jacket. 

c. Fold the braid back 
over the cable jacket. 

7. Remove the covering from 
the conductors, and route 
the conductors through 
the cable clamps provided, 
wi th the braid inside the 
clamps. 

8. Assemble the clamps and 
cables to the bracket 
using the lock washers and 
nuts as shown. 

Route the conductors to 
the terminal posts as 
shown. Make sure the 
conductors remain twisted 
together to within 25 mm 
(1 in.) of the terminal 
posts. Cut off excess. 

Strip insulation about 10 
mm (3/8 in.). See "Cable 
Termination Details" later 
in this chapter for 
connecting wires to 
terminal posts. Follow 
color coding for attaching 
the wires. 



6 mm (1/4 in.) Hole 
Centered on Tab 

Shield 

Domed Washer 
(Printed Surface 
Out) 

9. Pull enough of the 
outdoor cable into the 
surge suppressor box to 
prepare the cable end (see 
following instructions). 

10. Prepare the outdoor 
cables. 

a. Strip the outer jacket 
and shield of both 
cables back 255 mm 
(10 in.). 

b. Locate the overlap in 
the shield and split 
the outer jacket at the 
overlap back about 40 
mm (1-1/2 in.). 

c. Flatten out the outer 
jacket and shield and 
punch a 6-mm (1/4 in.) 
hole as shown. 

d. Insert the tubular 
rivet through the hole 
from the shield side, 
and place the domed 
washer over the rivet 
on the jacket side 
(printed surface of 
domed washer out). 
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e. Insert the threaded 
stud of the assembly 
tool (supplied with the 
surge .suppressor) 
through the rivet. 

f. Screw the swaging 
tool (supplied with the 
surge suppressor) onto 
the threaded stud of 
the assembly wrench 
and tighten. Hold the 
domed washer to 
prevent turning. As 
swaging of the rivet 
begins, release the 
domed washer and 
tighten until the 
washer is flat. Do not 
overtighten. 

g. Remove the assembly 
tools. 

11. Pull the cable back up 
through the strain relief 
connector and align the 
rivet with the hole on the 
ground plate. 

12. Insert the 5/16 in. hex 
head screws through the 
grounding rivets and 
through the grounding 
plates on the surge 
suppressor. Install hex 
nuts and tighten. 

13. Tighten the strain relief 
connectors on the outdoor 
cables. 



14. Dress the wires to the 
outdoor terminal blocks 
and cut off the excess. 
Make sure the conductors 
remain twisted together to 
within 25 mm (1 in.) of the 
terminal posts. 

Strip conductor insulation 
about 3 mm (1/8 in.). See 
"Cable Termination 
Details" later in this 
chapter for wire 
connection. 

Follow color coding for . 
attaching wires to 
terminals. 

15. Close the cover on the 
surge suppressor and 
tighten the cover screws. 

16. If the surge suppressor 
grounding electrode is 
separate from the building 
grounding electrode, bond 
the two electrodes 
together. Use 4-mm (#6 
AWG) copper wire for this 
bond. See Figure 6-3 for 
wire size if the length is 
more than 33 m (100 ft). 
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CAUTION 
Before connecting 
cables at the second 
building, follow the 
instructions under 
"Ground Potential 
Difference and Ground 
Pa th Resistance 
Measurement" later in 
this chapter. 

17. After you have made all 
the connections and 
completed the ground 
potential difference 
measurements, do the 
cabling installation tests, 
to verify the wiring 
between the wiring 
closets. 

To test the 
building-to-building cable 
through the surge 
suppressors, perform the 
problem determination 
procedures for the surge 
suppressor in Using the 
IBM Cabling System with 
Communication Products. 
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) 

25mm 

(1 in.) 

~~ 

:"",~zzzzz: 
Clamp 

1. The pairs of conductors 
must be twisted, not 
separated, to prevent 
incorrect connecting of 
wire pairs to terminal 
blocks and to suppress 
noise. Twist with one to 
two twists per 25 mm (1 
in.). 

2. Be sure to insert the wire 
under the terminal block 
clamp. 

3. When attaching two wires 
to a single terminal block 
position, insert one on 
each side of the clamp 
screw. Be sure they are 
under the clamp. 

4. The wire must be straight 
when inserted under the 
clamp; do not hook it or 
wrap it around the clamp 
screw (except for surge 
suppressor grounding 
wires). 

5. Before tightening the 
clamp screw, be sure that 
the clamp is resting on 
the bare conductor, not on 
the insulation. Tighten 
the screw firmly. 

Cable Termination 
Details 

Chapter 8. Accessories Installation 8-93 



Ground 
Potential 
Difference and 
Ground Path 
Resistance 
Measurement 

1. Ensure that the surge suppressor in building No. 1 is 
grounded and has all cables attached. Ground the surge 
suppressor in building No.2, if it has not been grounded, but 
do not attach any cables yet. 

2. In building No.2, measure the voltage between the incoming 
outdoor cable shield and the surge suppressor ground 
terminal (see Figure 8-1). The voltage must be no greater 
than that shown on the chart in Figure 8-2. If the voltage is 
greater, contact the responsible party to have the condition 
corrected before doing step 3. 

Building 1 

Power 
Service 

Entrance 

(R J ) 

t~---------------=-----------i • 

Outdoor Cable 

(Rt! 

Building 2 

B 
/' 

Volt/ 
Ohmeter ~ 
(Shield) \ -
-

Power 
Service 

Entrance 

" (R ) 
4 .. -------------------~----------4~ 

'-+---1--- (Bond to power ground) (Bond to power ground) --I-t-/ 

Counterpoi~\3 (aerial cable) 
or 

Shield Wire (buried cable) 

Total resistance is the sum of the resistances of indiyidual segments of the 
path, or: 

Rr= R1 + R
2
+ 2(R

J
) 

Where: 
Rr= Total Resistance 
R

1
= Outdoor cable shield resistance (1.75 ohms/305m[1000ftJ) 

R
2
= Counterpoise or shield wire resistance CO.4ohm/305m[1000ftJ)­
(appx. for 4-mm[#6AWG1) 

R
J
= Surge Suppressor ground to power ground resistance (less than 
or equal to 1 ohm) 

Total resistance should not exceed that shown in Figure 9-2 for the length 
of the run. 

Figure 8-1. Surge Suppressor Path/Ground Potential Difference 
Measurement 
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Length of Cable 
Between Buildings 
in Meters (Feet> 

1 
701 (2300) 
685 (2250) 

--------------------------------------------------------------------------------------------------------------------------------/ 

609 (2000) 

534 (1750) 

457 (1500) 

381 (1250) 

305 (1000) 

228 (750) 

152 (500) 

76 (250) / 
15 (50) v 

. 1 .2 .3 .4 

3.0 

Note: 
Potential Not to exceed 1.0 Volt AC 
Current Not to Exceed 1.0 Amp 
Resistance Not to Exceed 7.0 Ohms 

.5 

4.6 

/ 
/ 

.6 .7 

Figure 8-2. Voltage, Resistance, and Current Measurements 

/ 
/ 

.8 

6.1 

V 
/ 

.9 1.0 Volts AC 

7.0 Ohms 
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3. Measure the resistance between the cable shield and the 
surge suppressor ground. The resistance must be no greater 
than that shown on the chart in Figure 8-2. 

a. If it is greater, measure the individual segments of the 
grounding system to determine which one is at fault. 

To measure the outdoor shield re$istance, do the 
following: 

1) Measure the loop resistance formed by a pair of the 
outdoor cable data wires and record the result. 

2) Measure the loop resistance formed by the shield and 
one of the data wires and record the result. 

3) Subtract half of the resistance recorded in step 1 from 
the recorded result of'step 2. 

4) Multiply the cable length in feet by 0.00175 and record 
the result. 

5) The shield resistance determined in step 3 must be 
less than the result of step 4. 

The following example is for a cable 1000 feet long: 

1) 34.6 ohms is the loop resistance formed by a pair of 
outdoor cable data wires. 

2) 18.4 ohms is the loop resistance formed by the shield 
and one of the data wires. 

3) 18.4 - 34.6/2 = 1.1 ohms is the shield resistance. 

4) .00175 x 1000 ft. = 1.75 ohms is the maximum shield 
resistance acceptable. 

5) 1.1 ohms < 1.75 ohms, therefore, the shield resistance 
is Okay. 

Note: As seen from this example, accuracy is extremely 
important when making these measurements. 

You may need to select another ground point, or install a 
bond between grounds. Figure 8-1 shows a typical 
grounding scheme and resistance values for components 
of the measurement path. If you do anything to correct 
the problem, go back and measure the voltage again.as 
described in step 2. 

b. If resistance and voltage values are acceptable, continue 
with step 4. 
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4. Connect the outdoor cable shield to the surge suppressor in 
building No.2. Measure the current on the grounding lead 
for the surge suppressor. The current should be 1.0 amp or 
less if the measurements in steps 2 and 3 were acceptable. 

a. If the current is greater than 1.0 amp, go back to step 2 
and measure the voltage and resistance again and correct 
the condition. 

b. If voltage, resistance, and current values are acceptable, 
record the measurements on a tag or sticker and attach to 
the outdoor cable close to the surge suppressor. 

5. Finish connecting the outdoor and indoor cables to the surge 
suppressor in building No.2. 

6. Do the ground potential difference measurement between the 
wiring closets in buildings No. 1 and No.2, as described in 
Chapter 9 under "Measuring Ground Potential Difference." 
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Surge 
Suppressor 
Replacement 

DANGER 
Do not replace surge suppressors during periods 
of lightning activity. 

This procedure involves disconnecting conductors that could be 
carrying ground fault or induced currents that may be hazardous 
if not handled properly. 

Do not remove both surge suppressors at the same time from an 
outdoor cable run. Keep one end of the outdoor cable grounded 
at all times. 

To remove the surge suppressors, do the following: 

1. First, check for the presence of AC current. Use a clip-on 
ammeter to measure the current on all cable shields and on 
the surge suppressor grounding wire. 

If any reading exceeds 1.0 amp, find and correct the problem 
before continuing. 

2. Remove the cover or open the surge suppressor to be 
replaced. 

3. Remove the wires from the surge suppressor terminal blocks. 

4. Remove the 5/16 in. hex nuts and the screws that secure the 
outdoor cable shields to their grounding tabs. 

5. Cut off the portion of the shield with the rivet to remove the 
outdoor cable if you are replacing an outdoor surge 
suppressor. 

6. Remove the cable clamp mounting screws or nuts. 

7. Remove the four surge suppressor mounting screws. 

8. Slide the surge suppressor away from the cables. If sufficient 
service loop has been provided, leave the grounding 
conductor in place until the surge suppressor has been pulled 
away. Otherwise, disconnect the conductor from the ground 
post before sliding the surge suppressor away. 

9. If you have not already done so, disconnect the grounding 
conductor from the ground post. 

10. If you are replacing an outdoor surge suppressor, remove and 
reuse the hardware called for in "Outdoor Surge Suppressor 
Installation" in this chapter. 

11. Install the new surge suppressor according to "Indoor Surge 
Suppressor Installation" or "Outdoor Surge Suppressor 
Installation" in this chapter. 
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aJ-
1. Remove the dual socket 

clip from the package. 

2. The clip covers two 
mounting holes in the 
distribution panel. Insert 
the clip with the black 
socket in the lower of the 
mounting holes. 

3. Slide the hooks into the 
lower mounting hole until 
they snap into place. 

Dual Socket Clip 
Installation 
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4. Push the top of the clip 
into the upper hole until 
it snaps into place. 



Cabling System 
Installation 
Tests 

This chapter describes how to 
test the cabling system after 
installation. 





U sing the IBM Cabling System Tester 9-2 
IBM Cabling System Tester 9-2 

Accessories 9-2 
Terms Used in Tester Section 9-3 

Features 9-4 
Mode Switch Positions 9-4 
Indicator Lights 9-5 

Testing the Tester 9-6 
Replacing the Tester Batteries 9-8 
Testing Data Cable with the Tester 9-10 
Testing Telephone Wire with the Tester 9-12 
Testing Large Installations with the Tester 9-14 

Red Light Descriptions 9-17 
Ohmmeters 9-20 
Making a Data Wire Test Cable 9-21 
Testing Data Cable with an Ohmmeter 9-22 
Testing Telephone Wire with an Ohmmeter 9-26 
Measuring Ground Potential Difference 9-28 

Between Wiring Closets 9-28 
Between the Wiring Closet and Wall Outlets 9-30 

Testing Optical Fiber Cable 9-32 
Optical Fiber Test Equipment and Accessories 9-32 

Optical Power Source 9-33 
Optical Power Meter 9-34 
Biconic Adapter Cap and BNC Adapter Cap 9-35 
Optical Fiber BNC-to-Biconic Patch Cable 9-36 
Dual Socket Clip 9-37 

Checking the Test Equipment 9-38 
Test Equipment Worksheet 9-39 

Preparing the Test Equipment 9-40 
Checking the Optical Power Source 9-43 
Checking the Optical Power Meter 9-45 
Checking the Test Cables 9-47 

Optical Fiber Cable Testing Procedure 9-50 
Cable Testing Chart 9-51 

Contents 
Chapter 9 

Chapter 9. Cabling System Installation Tests 9-1 



U sing the IBM 
Cabling System 
Tester 

IBM Cabling System 
Tester 

Accessories 

The IBM tester detects faults in copper data and telephone wiring 
by measuring continuity in the IBM Cabling System. 

Data wrap plug 
(included in the tester kit) 

Telephone tester attachment 
kit 
(must be purchased 
separately). 

Note: If you don't have an IBM tester, go to "Ohmmeters," later 
in this chapter. 
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The cabling system tester tests for these conditions by connecting 
to the cabling system and indicates these conditions with either 
green or red light-emitting diodes. 

Continuity 

Open 

Break 

Short circuit 

Describes an uninterrupted data or telephone 
conductor with a resistance of less than 500 
ohms. 

Describes a data or telephone conductor or 
shield that is normally not connected and has a 
resistance greater than 10,000 ohms. 

Describes a data conductor, telephone wire, or 
shield that is normally continuous but has been 
interrupted and has a resistance greater than 
500 ohms. 

Describes a connection of two normally 
unconnected conductors or shield with a 
resistance less than 1000 ohms. 

Terms Used in Tester 
Section 
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Features 

Mode Switch Positions 

The IBM tester has an on-off push button, a mode switch with 
three test mode settings, and six indicator lights. 

• Positions 1 and 2 are for the data cable test. 

Position 1 checks for a 
short circuit of the 
shield to any of the 
data conductors, and 
breaks in the data 
conductors. It also 
checks for connector 
assembly errors and 
tests the operation of 
the data connector 
shorting bars at the 
other end of the cable. 
The data cable test is 
not complete until the 
test in position 2 is 
performed. 

Position 2 checks for 
certain conditions that 
position 1 can't. 
These conditions are 
swaps and short 
circui ts between the 
red and orange and 
the green and black 
pairs, and an open 
shield. The data wrap 
plug connects a 
known resistance 
between the data 
conductors and 
between one data 
conductor and the 
shield, allowing the 
tester to check for 
these conditions. 
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• Position 3 is for a telephone wiring test. 

The telephone wrap 
plug connects a 
known resistance 
between the telephone 
conductors. This 
resistance allows the 
tester to check for 
continuity, breaks, or 
short circuits in the 
telephone conductors. 
The connection of the 
tester to the grounded 
data connector also 
allows the tester to 
determine if there is a 
short circuit between 
the telephone 
conductors and the 
shield. 

• The green light indicates there is no fault. The red lights 
indicate which conductors are most likely the cause of a 
fault. The label is color-coded to match the conductors with 
the fault. The left side of t~e label indicates the color-coding 
for the data conductors, and the right side indicates the 
color-coding for the telephone conductors. 

1&2 
.--------, 

00 
00 

@-;en Light 

o 
o 
o 
o 
o 

Red Lights 

@]@] 
@]@] 
@J@J 
@]@] 

Indicator Lights 
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Testing the Tester 1. Testing the red lights. 

Set the tester mode switch to position 3, connect the data 
wrap plug to the tester, and press the test button. If the red 
lights are working correctly, all five will come on. 

Note: The red lights can come on even if the batteries are too 
low for operation, or if one battery is installed backwards. 
Continue with either of the next two steps to make sure the 
batteries are good. 

Tester 
Mode 
Switch 

Test 

2. Testing the data section. 

Data 
Wrap Plug 

Set the tester mode switch to position 2, connect the data 
wrap plug to the tester, and press the test button. If the data 
section is working correctly, the green light will come on. 
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3. Testing the telephone section. 

To test the telephone section you need a Telephone Tester 
Attachment Kit, part number 4760509. Connect the 8-wire 
end of the telephone wrap plug to the tester and disconnect 
the data wrap plug. Set the tester mode switch to position 3 
and press the test button. If the telephone section is working 
correctly, the green light will come on. 

4. Determining if the tester is good. 

If the tester worked correctly at steps 1 and 2, it is ready to 
test data cable. If the tester worked correctly at all three 
steps, it is ready to test data cable and telephone conductors. 
Go to the next step only if the tester failed to work correctly. 

5. Determining the problem. 

If the tester failed any of the above tests, the problem is one 
or more of the following (in order of likelihood): 

• Discharged batteries. See "Replacing the Tester 
Batteries" later in this chapter. 

• Broken wrap plug. Replace with a new one. 

• Broken data connector on the tester. Repair or replace the 
connector. See "Data Connector Disassembly" and "Data 
Connector Assembly" in Chapter 8. If a new connector is 
used, pull out the shorting bars with needlenose pliers 
before you assemble it. 

• Broken tester. Replace it and test the new one with this 
procedure. 
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Replacing the Tester 
Batteries 

To replace the tester batteries, use the following procedure. 
Always use four new type AA batteries. 

1. Disconnect the tester from all external circuits. 

2. Lay the tester on the table, face down. 

3. Insert a coin or small screwdriver in either battery cover slot. 

4. Wedge the battery cover up. 
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5. Remove the four batteries from the battery compartment. 

6. Install four new batteries in the compartment. 

Note: Observe the battery polarity ( + - ) markings on the 
tester when inserting the batteries. If the batteries are 
installed incorrectly, they will discharge prematurely and the 
tester will not function properly. 

7. Replace the battery cover and press it firmly in place. 

8. Test the tester by following the procedure under "Testing the 
Tester." 
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Testing Data Cable 
with the Tester 

Notes: 

1. If you don't have an IBM 
Cabling System Tester, 
use the section later in 
this chapter called 
"Testing Data Cable with 
an Ohmmeter." 

2. To expedite the testing of 
multiple data cables, see 
"Testing Large 
Installations with the 
Tester" in this chapter. 

To perform the data cable test, you need the following: 

• IBM tester 
• Data wrap plug. 

Note: You must continue this procedure until you get a green 
light in steps 4, 6, and 9 to assure a defect free cable. 

Do the following: 

1. Disconnect any device or accessory attached to either end of 
the cable you are going to test. 

2. Connect the tester to one end of the cable. 

3. Set the tester mode switch to position 1. 

4. Press the test button: 

a. If the green light comes on, continue with step 5. 

b. If any red lights come on, either the cable or connectors 
being tested are defective. Go to step 10. 

5. Connect the tester to the other end of the data cable being 
tested. 

Note: You do this test from both ends of the cable to check 
the shorting bars in both connectors. 

Figure 9-1. Testing Data Cable with the IBM Tester 
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6. Press the test button: 

a. If the green light comes on, continue with step 7. 

b. If any red lights come on now, the shorting bars are not 
working in the connector at the end away from the tester. 
Replace that connector. Press the test button again to 
check the shorting bars in the connector you just 
replaced. 

7. Connect the data wrap plug to one end of the cable being 
tested and the tester to the other end. 

8. Set the tester mode switch to position 2. 

9. Press the test button: 

a. If the green light comes on now, the cable tested is defect 
free. Go to step 11. 

b. If any red lights come on, continue with the next step. 

10. Disconnect the tester. If the data wrap plug is being used, 
disconnect it. See "Red Light Descriptions" later in this 
chapter to find out what the red lights mean. Replace the 
connectors and retest the cable. If any red lights come on, 
replace the cable and retest. 

11. Disconnect the data wrap plug and tester. 

12. Reconnect anything that was disconnected in step 1. If 
another procedure brought you to this test, return there. You 
have completed this test procedure. 

Data Wrap Plug 

Tester Mode 

Figure 9-2. Testing Data Cable with the IBM Tester and the 
Data Wrap Plug 
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Testing Telephone 
Wire with the Tester 

Note: If you don't have an 
IBM tester, use the section 
later in this chapter entitled 
"Testing Telephone Wire with 
an Ohmmeter." 

CAUTION 
If the wires are 
already connected, 
hazardous voltages 
may exist on telephone 
interconnect 
equipment such as 
telephone termination 
blocks. For this 
reason, only a person 
qualified to deal 
adequately with these 
hazardous voltages 
should attempt to 
disconnect the 
telephone wires, which 
must be disconnected 
before testing. 

Figure 9-3 shows how to test telephone wiring in type 2 cable 
with the IBM tester. 

To test telephone wire you need the following: 

• IBM tester 
• Telephone tester attachment kit. 

Notes: 

1. This test procedure requires that you test the data cable 
before testing the telephone wires. To test data cable-, see 
"Testing Data Cable with the Tester" earlier in this chapter. 
This allows the tester to check for short circuits between 
telephone wires and the shield. 

2. Test the telephone wires before attachment to the telephone 
company wiring as shown in Figure 9-3. 

Do the following: 

1. Connect the telephone wires in the wiring closet to the tester 
attachment block by matching the wires with the color-coded 
leads. 

2. Connect the tester attachment block to the tester telephone 
connector. 

3. Connect the telephone wrap plug to the work area end of the 
telephone wires. Be sure that the wrap plug is connected 
with the 6- or 8-wire connector as required for the work area 
connector. 

Note: If Option "B" (see "Telephone Wire Termination" in 
Chapter 7) is used to wire the 8-pin jack, you must use the 
6-pin connector on the wrap plug and set the switch on the 
tester attachment block to 6. 

4. Set the switch on the tester attachment block to match the 
end of the telephone wrap plug that is used in the work area 
(6 or 8). 

5. Connect the tester to a data connector in the wiring closet 
(use a tested patch cable if the tester won't reach), and 
disconnect any device that is connected to the other end of 
the data cable, including a data wrap plug. This allows the 
tester to check for short circuits between the shield and the 
telephone wires. 
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6. With the tester mode switch in position 3 and the telephone 
wrap plug connected to the other end of the cable, press the 
test button. 

a. If the green light comes on, the telephone wires just 
tested are defect free. Continue with step 7. 

h. If any red lights come on, go to step 8. 

7. Are there more telephone wires to test? 

a. If yes, make sure the tester data cable remains connected 
and that no device is connected to the work area end of 
the data cable (including a data wrap plug). Repeat the 
test using another group of telephone wires. Start with 
step 1 of this test procedure. 

b. If no, go to step 9. 

8. Disconnect the tester, telephone wrap plug, and tester 
attachment block. Replace or repair the defective cable or 
connector. See "Red Light Descriptions" later in this chapter 
to find out what the red lights mean. Retest any repaired or 
replacement cable by repeating this test starting with step 1. 

9. Disconnect the tester, telephone wrap plug, and tester 
attachment block. 

10. Get the appropriate person to reconnect all the devices and 
cables that were disconnected while doing this test procedure. 
If another procedure brought you to this test, return to that 
procedure. If a problem still exists, call the telephone repair 
person. You have completed this test procedure. 

Figure 9-3. Testing Telephone Wire with the IBM Tester 
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Testing Large 
Installations with the 
Tester 

For this procedure, use multiple data wrap plugs and multiple 
telephone tester attachment kits (if your installation is wired for 
telephone). Do this procedure after installing the cabling system 
and before any data or telephone equipment is connected to the 
system. To improve the efficiency of this procedure, use two 
people with walkie-talkies. 

Note: You must continue this procedure until you get a green 
light in steps 1, 2, and 3 to assure a defect free data cable. You 
must continue this procedure until you get a green light in step 4 
to assure defect free telephone wires. 

1. Starting in a wiring closet, test all the data cables: 

a. Connect the tester to a data connector on the patch panel. 

b. Set the tester mode switch to position 1 and press the test 
button. 

c. If any red lights come on, go to step 7. 

d. If the green light comes on, test the other cables. 

e. When all the data cables in the wiring closet get a green 
light, continue with the next step. 

2. Test the work area end of the data cables tested in step 1: 

a. Connect the tester to the data connector in the work area. 

b. Set the tester mode switch to position 1 and press the test 
button. 

c. If any red lights come on, go to step 7. 

d. If the green light comes on, connect the data and 
telephone wrap plugs to the wall outlet. Make sure to use 
either the 6- or 8-wire end of the telephone wrap plug 
depending on the outlet in the work area. Test all the 
cables in the work areas that are wired to the wiring 
closet in step 1. 

e. When all the cables in the work areas get a green light 
and the wrap plugs have been connected, continue with 
the next step. 
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3. Returning to the wiring closet, complete the test of the data 
cables: 

a. Connect the tester to a data connector on the patch panel. 

b. Make sure the data wrap plug is connected to the other 
end of the cable. 

c. Set the tester mode switch to position 2, and press the test 
button. 

d. If any red lights come on, go to step 7. 

e. If the green light comes on, continue to test the other 
cables. 

f. When all the data cables in the wiring closet get a green 
light, continue with the next step. 

4. While still in the wiring closet, test all the telephone wires: 

a. Connect the telephone wires to the tester attachment 
block by matching the wires with the color-coded leads. 

b. Connect the tester attachment block to the tester 
telephone connector. 

c. Make sure the telephone wrap plug is connected to the 
other end of the telephone wires. 

d. Set the switch on the tester attachment block to match 
the end of the telephone wrap plug that is used in the 
work area (6 or 8). 

e. Connect the tester to a data connector in the wiring 
closet (use a tested patch cable if the tester won't reach), 
and disconnect the data wrap plug from the other end of 
the data cable. This allows the tester to check for short 
circuits between the shield and the telephone wires. 

f. Set the tester mode switch to position 3. With the 
telephone wrap plug connected to the other end of the 
cable, press the test button. 

g. If any red lights come on, go to step 7. 

h. If the green light comes on, continue to test the other 
telephone wires in the wiring closet. 

1. When all the telephone wires in the wiring closet get a 
green light, continue with the next step. 
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5. Remove all test equipment. The tested cable is defect free. 
Repeat this procedure for all wiring closets. 

6. If you have tested all the wiring closets, the installation is 
defect free. You have completed the installation testing 
procedure. 

7. See "Red Light Descriptions" for the most likely cause of the 
red lights and repair the data cable or telephone wire. After 
repairing the data cable or telephone wire, repeat the step 
that brought you here and continue. 
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The red lights indicate which conductors are most likely the 
cause of a fault. The label is color-coded to match the conductors 
with the fault. The left side of the label indicates the 
color-coding for the data conductors, and the right side indicates 
the color-coding for the telephone conductors. 

1&2 
@3-~en Light 

00 0 @]@] 
00 0 @]@] 

0 @]@] 
0 @]@] 

--L 0 -L 

Red Lights 

Red Light 
Descriptions 
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This chart describes the most likely cause of the red lights. 

Data test with mode switch in position 1. 

@) 

~ 
Break in the 
red or orange 
wire. 
Red/orange 
shorting bar 
not working. 

Shield shorted 
to one or more 
of the data wires. 

@) 

~ 
Break in the 
green or black 
wire. 
Green/black 
shorting bar 
not working. 

Short circuit between 
or swap of one or more 
of these pairs: 
-red and green 
-red and black 
-orange and green 
-orange and black. 

Data test with mode switch in position 2, using the data wrap 
plug. 

Note: Use these results only after 'getting a green light with the 
tester mode switch in position 1. 

@) Short circuit @) Short circuit 

~ 
between or swap 

~ 
between or swap 

of the red and of the green and 
orange wires. black wires. 

Shield open 
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Telephone test with the mode switch in position 3, using the 
telephone tester attachment kit. 

@J 

~ 

@J 

~ 

Break, swap, or 
short circuit 
between the 
green pair 
of wires. 

Break, swap, or 
short circuit 
between the 
blue pair 
of wires. 

Short circuit 
of the shield 
to one or more 
of the telephone 
wires. 

@J Break, swap, or 

~ 
short circuit 
between the 
orange pair 
of wires. 

@J Break, swap, or 

~ 
short circuit 
between the 
brown pair 
of wires. 

Note: When more than one of the lights come on at the same 
time, there most likely is a short circuit or swap between the pair 
indicated; if the shield light and one of the other red lights come 
on together, there may be an external voltage on the telephone 
wire indicated. 
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Ohmmeters You can test cable using an ohmmeter (which is not available 
from IBM). The cable may have up to 100 ohms DC resistance. 

Some ohmmeters give false readings if an AC or DC potential is 
on the line. To reduce this possibility, do the procedure described 
under "Measuring Ground Potential Difference" in this chapter. 

Two data wire test cables are required for testing data cable with 
an ohmmeter. Use the General Purpose Attachment Cable, or 
make data wire test cables as described in the section "Making a 
Data Wire Test Cable" later in this chapter. 

A telephone test cable is required for testing continuity of the 
telephone wire with an ohmmeter. See "Testing Telephone Wire 
with an Ohmmeter" for a description of the telephone test cable. 
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Testing data cable with an ohmmeter requires a cable with a data 
connector on one end and bare wires on the other end. You can 
either use the IBM General Purpose Attachment Cable (part 
number 8310554), or you can make your own by following this 
procedure. 

1. Cut an 8-foot patch cable in half. 

2. Strip off about 203 mm (8 in.) of the cable outer jacket. 

3. Carefully cut the exposed shield along the -cable and twist it 
into a strand of wire. 

4. Remove the foil and plastic wrap around the data wires. 

5. Strip 25 mm (1 in.) of insulation from each of the four data 
wires. These wires are for attaching the ohmmeter test leads. 

Red 

~~~_- Orange 

Black 

Making a Data 
Wire Test Cable 

Chapter 9. Cabling System Installation Tests 9-21 



Testing Data 
Cable with an 
Ohmmeter 

To test data cable with an ohmmeter, you also need two data wire 
test cables. You can use General Purpose Attachment Cables 
(part number 8310554), or you can make data wire test cables as 
described in the section "Making a Data Wire Test Cable." 

Figure 9-4 shows the expected resistance measurements at the 
maximum recommended temperature for different lengths of 
cable, with and without surge suppressors. 

In each case, if you obtain the resistance listed or less, you have 
continuity. If your cable length falls between those listed, 
calculate the approximate resistance. For instance, for a cable 
length of 75 meters (225 feet), the maximum resistance of a wire 
pair should be about 11 ohms for type 1 or type 2 cable. 

Your measurements may be different depending on the 
temperature and the accuracy of your ohmmeter. For 300 m (1000 
ft) of #22 conductor, the resistance changes approximately 0.5 
ohm for each 10°C (18°F) change in temperature. 

Type 1 or 2 With Surge Suppressor Type 6 or Type 
(Indoor Cable) and Outdoor Cable 9 Cable Cab 

Cable 50m 100m 200m 700m 50m 100m 200m 700m 50m 501 
Length 165ft 330ft 660ft 2300ft 165ft 330ft 660ft 2300ft 165ft 165fl 

Loop Formed 7 14 28 98 55 62 76 147 15.3 13. ~ 
by Pair of ohms ohms ohms ohms ohms ohms ohms ohms ohms ohm: 
Data Wires 

Loop Formed 4.2 8.3 16.6 58 28 32 39 77 8.2 7 . ~ 
by Wire ohms ohms ohms ohms ohms ohms ohms ohms ohms ohm: 
and Shield 

Shield 0.7 1.3 2.6 9.0 0.3 0.6 1.2 4.0 0.5 o. ~ 
ohms ohms ohms ohms ohms ohms ohms ohms ohms ohm: 

Figure 9-4. Resistance Chart for Data Cable 

In-the-Wall Cable 

t=:J Distribution 
I Panel 
I 

Transition Box Faceplate 

Floor Monument 

Figure 9-5. Examples of Data Paths Consisting of a Single Cable 
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1. See Figure 9-6 and connect the first data wire test cable to 
one end of the data cable being tested. Make sure no device 
or control unit is connected to the other end of the data 
cable. 

Cable being tested 

Figure 9-6. Testing Data Cable with an Ohmmeter-Part 1 

2. Using an ohmmeter, check for continuity between the 
following data wires: 

• Red and orange 
• Green and black. 

a. If you measure continuity as indicated on the chart in 
Figure 9-4, continue with step 3. 

b. If you do not, go to step 11. 

3. Using an ohmmeter, check for an open between the following 
data wires: 

• Red and green 
• Red and shield 
• Green and shield 
• Black and orange. 

a. If you get an open in each case, continue with step 4. 

b. If you do not, go to step 11. 

Chapter 9. Cabling System Installation Tests 9-23 



4. Make sure none of the data wires on the first data wire test 
cable are touching each other. Connect the second data wire 
test cable to the other end of the data cable you are testing. 

5. Using an ohmmeter, check for an open between the following 
data wires in the second data wire test cable: 

• Red and orange 
• Green and black. 

a. If you get an open in each case, continue with step 6. 

b. If you do not, go to step 11. 

6. See Figure 9-7 and twist or tape together the following wires 
of the second data wire test cable: 

• Red and shield 
• Orange and black. 

Cable being tested 

o 

Figure 9-7. Testing :Qata Cable with an Ohmmeter-Part 2 

7. U sing an ohmmeter at the first data wire test cable, check for 
continuity between the following data wires: 

• Red and shield 
• Orange and black. 

a. If you measure continuity as indicated on the chart, 
continue with step 8. 

b. If you do not, go to step 11. 
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8. Disconnect the first data wire test cable. 

9. Untwist the wires at the second data wire test cable and use 
an ohmmeter to check for continuity between the following 
data wires: 

• Red and orange 
• Green and black. 

a. If you measure continuity as indicated on the chart, the 
data cable is defect free. Continue with step 10. 

b. If you do not, go to step 11. 

10. Disconnect the second data wire test cable and return to the 
procedure that brought you here. 

11. There is a defect in either the connector or the data cable. 
Repair or replace the connectors, then retest. If you still find 
a defect, replace the data cable. 
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Testing 
Telephone Wire 
with an 
Ohmmeter 

A telephone test cable is required for testing the continuity of 
telephone wire with an ohmmeter. The telephone test cable 
consists of a length of telephone cable with a male modular 
telephone connector on one end and the insulation stripped back 
on the other. The end with the insulation stripped back is then 
connected to form four loops as described in step 2 below. 

Figure 9-8 shows how to use an ohmmeter to test telephone wires. 

Note: Do these tests before connecting the telephone wire to the 
telephone network, or get a qualified person to disconnect them. 

CAUTION 
If the wires are already connected, hazardous 
voltages may exist on telephone interconnect 
equipment such as telephone termination blocks. 
For this reason, only a person qualified to deal 
adequately with these hazardous voltages should 
attempt to disconnect the telephone wires, which 
must be disconnected before testing. 

This procedure allows you to test for the continuity of each 
telephone wire, short circuits between the telephone wires, and 
short circuits between the telephone wire and the shield. 

The chart in Figure 9-8 shows the ohmmeter connections and the 
maximum expected resistance measurements. 

1. Make sure nothing is plugged into the modular telephone 
connector at the other end of the cable being tested. Test 
each of the 34 combinations in the chart in Figure 9-8. 

2. Do the continuity test using the telephone test cable or the 
equivalent. 

a. Connect the following leads together on the telephone 
test cable: 

• Green/white to white/green 
• Orange/white to white/orange 
• Blue/white to white/blue 
• Brown/white to white/brown. 

b. Plug the telephone test cable into the modular telephone 
connector on the cable being tested. From the wiring 
closet, verify the maximum resistance of the four loops 
shown in the chart in Figure 9-8. 
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Step 1 

Expected 
Connect Ohmmeter To: Resistance: 

Green/White Orange/White Open 

Green/White White/Blue Open 
Step 1 Green/White BluelWhite Open 

Green/White White/Orange Open 

Green/White White/Green Open 
Green/White White/Brown Open 
Green/White Brown/White Open 

OrangelWhite White/Blue Open 
Orange/White Blue/White Open 
OrangelWhite White/Orange Open 
Orange/White White/Green Open 
Orange/White White/Brown Open 

OrangelWhite Brown/White Open 

Blue/White White/Blue Open 

Blue/White White/Orange Open 

Blue/White Wh ite/Green Open 

Blue/White White/Brown Open 

Blue/White Brown/White Open 

White/Blue White/Orange Open 

White/Blue White/Green Open 

White/Blue White/Brown Open 
White/Blue Brown/White Open 

White/Orange White/Green Open 

White/Orange White/Brown Open 

White/Orange Brown/White Open 
White/Green Brown/White Open 
White/Green White/Brown Open 
White/Brown Brown/White Open 

Shield Brown/White Open 
Shield White/Brown Open 
Shield White/Green Open 
Shield White/Orange Open 
Shield Blue/White Open 

Step 2 Shield White/Blue Open 
Shield Orange/White Open 
Shield Green/White Open 

Step 2 

Maximum 
Connect Ohmmeter To: Resistance: 

Green/White White/Green 12 Ohms 
Orange/White White/Orange 12 Ohms 
Blue/White White/Blue 12 Ohms 
Brown/White White/Brown 12 Ohms 

Green Pair 

Brown Pair 

Figure 9-8. How to Test Telephone Wire with an Ohmmeter 
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Measuring 
Ground 
Potential 
Difference 

Between Wiring 
Closets 

Two data wire test cables are needed for this procedure. See 
"Making a Data Wire Test Cable" in this chapter. You will also 
need a voltmeter (not available from IBM). 

Do the following to make sure that the difference in ground 
potential between wiring closets is acceptable (see Figure 9-9): 

1. Connect the red data wire to the shield on one data wire test 
cable. This shorted cable is used in one wiring closet and the 
other cable is used as the measurement cable. 

2. On the Cable Schedule, find a data cable that connects the 
two wiring closets and make note of its cable number. 

3. Connect the shorted cable to one end of this data cable and 
the measurement cable to the other end. 

4. Connect the voltmeter to the red data wire and the shield of 
the measurement cable. 

5. If you measure more than 1.0 volt AC, contact the responsible 
party (See "Ground Potential Difference" in Chapter 3) and 
have the condition corrected. Continue only after the voltage 
measures less than 1.0 volt AC. 

6. If more than two wiring closets are connected to the network, 
repeat this procedure using one of the previously tested 
wiring closets and one that hasn't been tested. 
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To building 
ground 

must be grounded 
at this point 

All cable shields 
must be grounded 
at this point 

To building 
ground 

Figure 9-9. Measuring Ground Potential between Wiring Closets 
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Between the Wiring 
Closet and Wall 
Outlets 

DANGER 
Be careful when measuring from the equipment 
grounding terminal of the power receptacle. The 
voltage present at the receptacle is hazardous. 

Do the ground potential difference measurements between wiring 
closets before this test. You need a data wire test cable for this 
procedure. See "Making a Data Wire Test Cable" in this chapter. 

Do the following to make sure the ground potential difference 
and ground path resistance between wiring closets and wall 
outlets is acceptable (see Figure 9-10): 

1. Connect the data wire test cable to the work area data 
connector. 

2. Measure the voltage between the data wire test cable shield 
and the equipment grounding terminal of the AC power 
receptacle. Make sure the power receptacle is the same one 
that the data equipment uses. 

3. If you measure more than 1.0 volt AC, contact the responsible 
party and have the condition corrected. (See "Cable 
Separation" and "Cable Separation from Electromagnetic 
Sources" in Chapter 3.) Continue with the next step only 
after the voltage measures less than 1.0 volt AC. 

4. Measure the resistance between the data wire test cable 
shield and the equipment grounding terminal of the AC power 
receptacle. 

5. If you measure more than 3.5 ohms, contact the responsible 
party and have the condition corrected. Continue only after 
the resistance measures less than 3.5 ohms. 

6. Repeat this procedure at all other wall outlets. 
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Test 
Cable 

Power 
Receptacle 

All cable shields 
must be grounded 
at this point 

To Ground 
Lug 

--
Figure 9-10. Measuring Ground Path Resistance between Data Connector Ground and Power 

Receptacle Ground 
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Testing Optical 
Fiber Cable 

Optical Fiber 
Test Equipment 
and Accessories 

This section contains a procedure to measure the transmission 
quality of the fibers in optical fiber cable. You should read and 
understand the entire procedure before doing any testing. After 
completing this procedure you will know if a type 5, type 5 riser 
or type 5 outdoor cable and its connectors are properly installed. 

Note: All connectors and sockets should be cleaned before 
testing. Refer to Appendix G for guidance on cleaning optical 
fiber connectors. 

To determine the transmission quality of your optical fiber cable, 
you need the following test equipment and accessories (or their 
equivalent): 

• Optical power source 

• Optical power meter 

• Biconic adapter cap for optical power equipment 

• BNC adapter cap for optical power equipment 

• Optical fiber BNC-to-biconic patch cable 

• Dual socket clip. 

Each of these items is described below. This equipment is not 
available from IBM. 
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The optical power source is used to transmit optical energy 
through the optical fiber cable under test to a power meter. 
Readings taken at the meter enable you to determine the 
transmission quality of the optical fiber cable. One optical power 
source is needed. 
IBM suggests using the Wilcom1 Model T312B Optical 
Attenuation Test Set, or its equivalent.2 

An optical fiber cable link consists of: 

• 
• 
• 
• 
• 

The optical fiber cable itself 
All intermediate connectors 
All distribution panels 
All patch or jumper cables 
All splices. 

Figure 9-11 illustrates the optical fiber cable test setup. This 
figure will be shown again, each time highlighting the specific 
item being discussed. 
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Figure 9-11. Optical Power Source 
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Wilcom is a registered trademark of Wilcom Products, Inc. 
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2 This item is not available from IBM. Wilcom Products, Inc., is located in Laconia, N. H .. 
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Optical Power Meter 

1_:1.10<0011 
MODEL T339-01 

OPTICAL LEVEL 
METER 

850nm 

~ 
1300nm 

@ 
PUSH 

TO 
MEAS 

... PlANTRONICS 
fill' . Wilcom 

The optical power meter measures the amount of optical energy 
reaching the far end of the optical fiber link under test. One 
optical power meter is needed. IBM suggests using the Wilcom 
Model T339 Optical Level Meter, or its equivalent.3 

These measurements are used to determine the transmission 
quality of the optical fiber cable. 

Figure 9-12 highlights the location of the optical power meter in 
the optical fiber cable test setup. 
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Figure 9-12. Optical Power Meter 
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3 This item is available from IBM as part number 5454636, or from Wilcom Products, Inc .. Wilcom 
Products, Inc., is located in Laconia, N. H .. 
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The biconic adapter cap and the BNC adapter cap attach to the 
optical power source and optical power meter. Two adapter caps 
of each type are needed. These adapters enable attachment of the 
optical fiber cable under test to the optical power source and 
optical power meter. IBM suggests these accessories be obtained 
from the vendor supplying the optical power equipment.4 

Figure 9-13 highlights the location of the biconic and BNC 
adapter caps in the optical fiber cable test setup. 
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Figure 9-13. Biconic Adapter Cap / BNC Adapter Cap 

Biconic Adapter Cap 
and BNC Adapter Cap 

Biconic Adapter Cap Used 
with Optical Power 
Equipment 

BNC Adapter Cap Used with 
Optical Power Equipment 

4 The adapter caps are not available from IBM. Wilcom equipment accepts a biconic adapter cap (Wilcom 
part number 3013 or equivalent) and a BNC adapter cap (Wilcom part number 30030840 or equivalent). 
Wilcom Products, Inc., is located in Laconia, N. H .. 
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Optical Fiber 
BNC-to-Biconic Patch 
Cable 

The optical fiber BNC-to-biconic patch cable contains two 100/140 
micrometer optical fibers. The patch cable is terminated with 
biconic connectors at one end and BNC connectors at the other. 
The connectors are color-coded orange and black to distinguish 
the two fibers. The patch cable is 2.5 meters (8 feet) long. Two 
cables are needed for the test procedure. IBM suggests using an 
optical fiber BNC-to-biconic patch cable meeting IBM 
Specification 6165811.5 

The optical fiber BNC-to-biconic patch cable attaches the test 
equipment to the cable being tested. 

Figure 9-14 highlights the location of the optical fiber 
BNC-to-biconic patch cable in the optical fiber cable test setup. 
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Figure 9-14. Optical Fiber BNC-to-Biconic Patch Cable 

5 This item is not available from IBM. Contact your IBM representative or your local IBM sales office for 
a list of manufacturers. 
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The dual socket clip contains two biconic connector sockets (one 
orange and one black), and a plastic bracket that holds the two 
sockets. The clip is supplied preassembled. One clip is needed 
for the test. IBM suggests using a dual socket clip meeting IBM 
Specification 6165847.6 

The dual socket clip enables you to mate two optical fiber 
BNC-to-biconic patch cables, when checking the test equipment. 

Figure 9-15 highlights the location of the dual socket clip in the 
optical fiber cable test setup. 

Wiring Closet 1 

Optical 
Power 
Source 

-- Optical Fiber BNC­
to-Biconic Patch Cable 

==== Cable Under Test 

.------ Optical Fiber ST­
to-Biconic Patch Cable 

Figure 9';15. Dual Socket Clip 
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6 This item is not available from IBM. Contact your IBM representative 'or your local sales office for a list 
of manufacturers. 
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Checking the 
Test Equipment 

Before testing the cable system, you should check the test 
equipment to determine if it is in good working order. Perform 
each of the equipment checking procedures in the order 
presented. To check the test equipment, you need the following 
items: 

• One optical power source 

• One optical power meter 

• Two biconic adapter caps 

• Two BNC adapter caps 

• Two optical fiber BNC-to-biconic patch cables 

• One dual socket clip 

• One test equipment worksheet. 

The test equipment worksheet shown in Figure 9-16 will help you 
record the data taken at various points while checking the test 
equipment. This chart is also shown in Appendix D. That copy 
may be reproduced for your convenience. 
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Test Equipment Worksheet 

Checking the Optical Power Equipment 

Power Source Orange-1 Reading 

Power Meter Orange-1 Reading 

-[3.5 
(_) -/3.Y 

Power Source Black-1 Reading 

Power Meter Black-1 Reading 

-/3.5 

(_) -13.3 

Orange-1 Comparison Difference (=) -0,1 Black-1 Comparison Difference (=) -0./ 

If both Power Source readings are not in the range from -12.0 d Bm to -15.0 d Bm, the optical 
power source does not qualify. 

Optical Power Source Good ~ Optical Power Source Bad 0 

If either Comparison Difference is greater than ±1.0 dB, the optical power meter does not qualify. 

Optical Power Meter Good ~ Optical Power Meter Bad 0 

Checking the Test Cables 

Power Meter Orange-1 Reading -13.Y Power Meter Black-1 Reading 

Orange-1 Orange-2 Reading (-) -15.5 Black-1 Black-2 Reading (-) 

Orange-2 Loss (=) +2.1 Black-1 Loss (=) __ _ 

Power Meter Orange-1 Reading -13.4 Power Meter Black-1 Reading 

Orange-1 Black-2 Reading (-) -IY.O Black-1 Orange-2 Reading (-) 

Black-2 Loss (=) -t- 0,6 Orange-1 Loss (=) __ _ 

If any Loss is less than or equal to 1.5 dB, test cable 1 and test cable 2 are good. 
If any Losses are greater than 1.5 dB, neither test cable qualifies. 

Test Cable 1 Good ~ Test Cable 1 Bad 0 Test Cable 2 good ~ Test Cable 2 Bad 0 

Figure 9-16. Sample Test Equipment Worksheet 
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Preparing the Test 
Equipment 

To prepare the test equipment: 

1. Designate the dual socket clip as the "Test Connector 
Socket." You will use the orange socket on this clip. 

({O-

Figure 9-17. Dual Socket Clip 

2. Label one of the optical fiber BNC-to-biconic patch cables as 
"Test Cable 1." Label the other as "Test Cable 2." Maintain 
this designation throughout the test procedure. 

Figure 9-18. Optical Fiber BNC-to-Biconic Patch Cable 

9-40 IBM Cabling System Planning and Installation Guide 

( 



3. Remove the dust cap from the port of the optical power meter 
and attach a biconic adapter cap. Do not lose the dust cap. 
It must be in place when the equipment is stored. 

@- --© 

Figure 9-19. Optical Power Meter 

4. Remove the dust caps from the "TRANSMIT" and 
"RECEIVE" ports of the optical power source. Do not lose 
these dust caps. They must be in place when the 
equipment is stored. 

~@ @ @@ 
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• "",:I. 1 cOo.-... 1 
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@ 

Figure 9-20. Optical Power Source 
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Biconic Adapter Cap Used 
with Optical Power 
Equipment 

BNC Adapter Cap Used with 
Optical Power Equipment 

5. Attach a BNC adapter cap to the "TRANSMIT" port and a 
biconic adapter cap to the "RECEIVE" port of the optical 
power source. 

6. Turn on the optical power source by pulling the "PULL ON" 
switch. Set the toggle switch on the receive side of the unit 
to the "LEVEL dBm" position. Set the toggle switch on the 
transmit side of the unit to the "TRANSMIT" position. Go to 
"Checking the Optical Power Source," which is the next 
section in this manual. 

Note: The optical power source uses a rechargeable battery. 
If the battery needs charging, a low battery indicator appears 
on the display when this unit is turned on. Whenever the 
indicator (LO BAT in the upper left corner of the display) 
appears, you should stop the test and recharge the unit. 
Refer to the power source owners manual for recharging 
guidelines. After recharging, you should check the unit using 
the "Checking the Optical Power Source" procedure. 
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Before attaching the test cables to the test equipment, clean the 
test cable connectors. Refer to Appendix G for guidance on 
cleaning optical fiber connectors. When inserting a biconic 
connector in a socket, make sure it is properly seated and not 
cross threaded. In this section, you have not adequately checked 
the test cables. They will be checked later in the section 
"Checking the Test Cables." 

To check the optical power source: 

1. Connect the orange-sleeved BNC connector of test cable 1 to 
the "TRANSMIT" port of the optical power source. Connect 
the orange biconic connector of test cable 1 to the 
"RECEIVE" port. 

2. Using the "ATTEN O-ADJ" knob, adjust the optical power 
source until its display indicates the received power is 
between -12.0 dBm and -15.0 dBm (decibels relative to one 
milliwatt). For example, a setting of -13.5 dBm would be 
proper. 

• If you are able to adjust the optical power source to a 
level between -12.0 dBM and -15.0 dBm, note the power 
level on the display of the optical power source. Record it 
on the Test Equipment Worksheet (see Figure 9-16) as 
your "Power Source Orange-1 Reading." See Appendix D 
for a blank version of the "Test Equipment Worksheet." 
Go to step 3. 

• If you are not able to adjust the optical power source to a 
level between -12.0 dBm and -15.0 dBm, either the test 
cable or the optical power source is defective. To find out. 
which, go to step 3. 

II PlANTRO~~~!.. @ 
@ 

Figure 9-21. Checking the Optical Power Source 

Checking the Optical 
Power Source 
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3. Detach the orange leg of test cable 1 from both ports of the 
optical power source. Repeat step 1 using the black leg of 
test cable 1. 

4. Without readjusting the "ATTEN O-ADJ" knob, note the 
power level on the display of the optical power source. 
Record it on the Test Equipment Worksheet as your "Power 
Source Black-1 Reading." 

• If the readings for both legs of test cable 1 are in the -12.0 
dBm to -15.0 dBm range, the optical power source is 
functioning properly. On the Test Equipment Worksheet 
mark the box "Optical Power Source Good." Go to 
"Checking the Optical Power Meter," which is the next 
section in this manual. 

• If the readings for either leg of test cable 1 are not 
between -12.0 dBm and -15.0 dBm, either the optical power 
source or the test cable is defective. To find out which, 
go to step 5. 

5. Repeat steps 1, 2, 3, and 4 using test cable 2. 

• If you are not able to adjust the optical power to a level 
between -12.0 dBm and -15.0 dBm on one test cable, the 
cable is defective and should be replaced. After replacing 
the defective cable, repeat steps 1, 2, 3, and 4. 

• If you are not able to adjust the optical power to a level 
between -12.0 dBm and -15.0 dBm on any test cables, the 
optical power source may be faulty. On the Test 
Equipment Worksheet, mark the box "Optical Power 
Source Bad." See your place of purchase. 

Do not proceed with "Checking the Optical Power 
Meter" until this problem is corrected. 
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You should have performed "Checking the Optical Power Source" 
before starting this procedure. 

In this section, you have not adequately checked the test cables. 
They will be checked later in the section "Checking the Test 
Cables." To check the optical power meter: 

1. Detach both ends of the test cable connected to the optical 
power source. Attach the orange-sleeved BNC end of test 
cable 1 to the "TRANSMIT" port of the optical power source. 
Insert the orange biconic end of this same test cable into the 
biconic adapter cap on the optical power meter as shown in 
Figure 9-22. 

Optical 
Power 
Source 

BNC 

Test Cable 1 

---[> 

Biconic 

Figure 9-22. Checking the Optical Power Meter 

Optical 
Power 
Meter 

2. Place the toggle switch on the optical power meter in the "850 
nm" position. Press the black "PUSH TO MEAS" button on 
the optical power meter. Note the power level on the display 
of the optical power meter. Record this reading in the upper 
left portion of the Test Equipment Worksheet as your "Power 
Meter Orange-1 Reading." This reading should be in the -12.0 
dBm to -15.0 dBm range. 

Checking the Optical 
Power Meter 
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3. On the Test Equipment Worksheet, subtract the "Power 
Meter Orange-! Reading" from the "Power Source Orange-! 
Reading." Record the results as your "Orange-! Comparison 
Difference. " You now have a comparison between the scales 
on the optical power source and optical power meter when 
both are driven by the same source and through the same test 
cable. The resulting "Orange-! Comparison Difference" 
should be in the range from -1.0 dB to + 1.0 dB. 

4. Repeat this procedure using the black leg of test cable 1. 
Record your "Power Meter Black-! Reading" in the upper 
right portion of the 'Test Equipment Worksheet. Compute and 
record your "Black-! Comparison Difference." 

• If both "Comparison Difference" numbers are less than 
± 1.0 dB, the optical power meter is working properly. On 
the Test Equipment Worksheet, mark the box "Optical 
Power Meter Good." Go to "Checking the Test Cables," 
the next section in this manual. 

• If either "Comparison Difference" number is greater than 
± 1.0 dB, clean the connectors and repeat the 
measurement. If the number is still greater than ± 1.0 dB, 
the optical power meter may be defective. On the Test 
Equipment Worksheet, mark the box "Optical Power 
Meter Bad." See your place of purchase. 

Do not proceed with "Checking the Test Cables" until 
this problem is corrected. 
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You should have performed "Checking the Optical Power Meter" 
before starting this procedure. 

In this procedure, you join test cables 1 and 2 together and check 
their orange and black legs. After completing this procedure, you 
will have selected one leg from test cable 1 and one leg from test 
cable 2 to use in the rest of your testing. 

To check test cables 1 and 2: 

1. Detach the BNC end of test cable 1 from the optical power 
source. Detach the biconic end of test cable 1 from the 
optical power meter. Remove. the biconic adapter cap from 
the optical power meter and replace it with a BNC adapter 
cap. 

2. Assemble your equipment as shown in Figure 9-23 by joining 
the orange biconic connectors of test cable 1 and test cable 2 
in the orange test connector socket. Attach the 
orange-sleeved BNC end of test cable 1 to the "TRANSMIT" 
port of the optical power source. Attach the orange-sleeved 
BNC end of test cable 2 to the optical power meter. 

Optical 
Power 
Source 

BNC Biconic Biconic BNC 

Optical 
Power 
Meter 

Figure 9-23. Configuration for Checking Test Cable 1 and Test 
Cable 2 

3. Test the orange legs of test cable 1 and test cable 2 by 
pressing the black "PUSH TO MEAS" button on the optical 
power meter. Note the power level showing on the display of 
the optical power meter. Record it on the Test Equipment 
Worksheet as your "Orange-l Orange-2 Reading." 

Checking the Test 
Cables 

Note: After completing this 
procedure, you will have 
checked and qualified one leg 
of test cable 1 and one leg of 
test cable 2. Since you have 
not qualified the other legs of 
either cable, do not assume 
those legs are also good. In 
the rest of your testing, use 
only the qualified legs of test 
cables 1 and 2. 
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4. Earlier you entered a "Power Meter Orange-l Reading" on 
the upper left portion of the Test Equipment Worksheet. 
Copy that number in two places on the lower left portion of 
the worksheet. Subtract the "Orange-l Orange-2 Reading" 
from the "Power Meter Orange-l Reading." Record the results 
as your "Orange-2 Loss." This is the optical power loss in the 
orange leg of test cable 2. 

• If "Orange-2 Loss" is less than or equal to 1.5 dB, the 
orange leg of test cable 1 and the orange leg of test cable 
2 are good. Mark the boxes "Test Cable 1 Good" and 
"Test Cable 2 Good" on the Test Equipment Worksheet. 
Go to "Optical Fiber Cable Testing Procedure," which is 
the next section in this manual. Use the orange leg of 
test cable 1 and the orange leg of test cable 2 in that 
testing. 

• If "Orange-2 Loss" is greater than 1.5 dB, go to step 5 in 
this procedure. 

5. Repeat steps 2, 3, and 4 using the orange leg of test cable 1 
and the black leg of test cable 2. Record the results on the 
Test Equipment Worksheet as "Orange-l Black-2 Reading" 
and "Black-2 Loss." 

• If "Black-2 Loss" is less than or equal to 1.5 dB, the 
orange leg of test cable 1 and the black leg of test cable 2 
are good. Mark the boxes "Test Cable 1 Good" and "Test 
Cable 2 Good" on the Test Equipment Worksheet. Go to 
"Optical Fiber Cable Testing Procedure," which if the 
next section in this manual. Use the orange leg of test 
cable 1 and the black leg of test cable 2 in that testing. 

• If "Black-2 Loss" is greater than 1.5 dB, go to step 6 in 
this procedure. 

6. Earlier you entered a "Power Meter Black-l Reading" on the 
upper right portion of the Test Equipment Worksheet. Copy 
that number in two places on the lower right portion of the 
worksheet. Repeat steps 2, 3, and 4 using the black leg of test 
cable 1 and the black leg of test cable 2. Record the results 
on the Test Equipment Worksheet as "Black-l Black-2 
Reading" and "Black-l Loss." 

• If "Black-l Loss" is less than or equal to 1.5 dB, the black 
leg of test cable 1 and the black leg of test cable 2 are 
good. Mark the boxes "Test Cable 1 Good" and "Test 
Cable 2 Good" on the Test Equipment Worksheet. Go to 
"Optical Fiber Cable Testing Procedure," which is the 
next section of this manual. Use the black leg of test 
cable 1 and the black leg of test cable 2 in that testing. 

• If "Black-l Loss" is greater than 1.5 dB, go to step 7 in 
this procedure. 
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7. Repeat steps 2, 3, and 4 using the black leg of test cable 1 and 
the orange leg of test cable 2. Record the results on the Test 
Equipment Worksheet as "Black-l Orange-2 Reading" and 
"Orange-l Loss." 

• If "Black-l Loss" is less than or equal to 1.5 dB, the black 
leg of test cable 1 and the orange leg of test cable 2 are 
good. Mark the boxes "Test Cable 1 Good" and "Test 
Cable 2 Good" on the Test Equipment Worksheet. Go to 
"Optical Fiber Cable Testing Procedure," which is the 
next section in this manual. Use the black leg of test 
cable 1 and the orange leg of test cable 2 in that testing. 

• If "Orange-l Loss" is greater than 1.5 dB, go to step 8 in 
this procedure. 

8. Since all four "Loss" results are greater than 1.5 dB, one or 
both test cables are defective. Mark the boxes "Test Cable 1 
Bad" and "Test Cable 2 Bad" on the Test Equipment 
Worksheet. Replace both test cables. Repeat the "Checking 
the Test Cables" procedure. Do NOT go to "Optical Fiber 
Cable Testing Procedure" until you have an acceptable 
reading from this procedure. 

Once you have successfully completed these procedures, you are 
now ready to use this equipment to measure the transmission 
quality of your optical fiber cable. 
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Optical Fiber 
Cable Testing 
Procedure 

This procedure enables you to test the transmission quality of 
optical fiber cable. The procedure is written so that it may be 
performed by one person, but it is easier to do with two people, 
one at each end of the optical fiber cable system. Also, with two 
people, it will be easier to perform steps 1 through 7 (testing all 
fibers in one direction) before going on to step 8 (testing all fibers 
in the reverse direction). This procedure requires biconic 
connectors at all interfaces to the optical fiber link under test. 

When testing optical fiber cable, you need to record certain data. 
Enter it on a chart similar to the one shown in Figure 9-24. A 
blank version of this chart appears in Appendix D, which may be 
reproduced for your convenience. You need a chart for each pair 
of optical fibers to be tested. These charts should be saved as a 
permanent record of the transmission quality of the particular 
optical fibers. 
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Cable Testing Chart 

Cable Location (First Leg) 

FROM 

002-EID7-1 J - BB 
TO 
061-JII2 -11-F5 

Length 

IDOOm 

Power Reference 1 -;3.5 Power Reference 2 -13.~ 

Power Test 1 (_) -IQ,3 Power Test 2 (_) -19,2-

Power Loss ,1 (=) +5.5 Power Loss 2 (=) +5,4 

If either Power Loss 1 or Power Loss 2 is greater than that shown in Figure 9-29, 
the cable does not qualify. 

Cable Good ~ Cable Bad 0 

Cable Location (Second Leg) 

FROM 

002-EI07-11- BB 
TO 
Obl-JI12-II-F5 

Length 

IOoom 

Power Reference 1 -13.<0 Power Reference 2 -13.~ 

Power Test 1 (-) -20,0 Power Test 2 (_) -20.2 

Power Loss 1 (=) +6.2- Power Loss 2 (=) +6.4 

If either Power Loss 1 or Power loss 2 is greater than that shown in Figure 9-29, 
the cable does not qualify. 

Cable Good ~ Cable Bad 0 

Figure 9-24. Sample Cable Testing Chart 
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If you have not checked the test equipment, do so now. See 
"Checking the Test Equipment" earlier in this chapter. 

To test an optical fiber cable: 

1. Leave your equipment assembled as shown in Figure 9-23. 
That figure is repeated here. Use the legs of test cable 1 and 
test cable 2 that you just qualified in the "Checking the Test 
Cables" section. 

Optical 
Power 
Source 

BNC Biconic Biconic 

Figure 9-25. Configuration for Power Reference 1 

BNC 

Optical 
Power 
Meter 

2. Perform the "Power Reference I" test by pressing the black 
"PUSH TO MEAS" button on the optical power meter. 
Record your reading on the Cable Testing Chart (see 
Figure 9-24), beside "Power Reference 1." See Appendix D for 
a blank version of the Cable Testing Chart. 
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3. See Figure 9-26 for the next three steps. Detach the biconic 
end of test cable 1 from the test connector socket. Attach 
this same biconic end of test cable 1 to the distribution panel 
(or its extension) of the optical fiber being tested. You have 
now attached the optical power source to the optical fiber 
link being tested. This part of your configuration is in wiring 
closet 1. Before leaving wiring closet 1, make sure the optical 
power source is powered on. 

Optical 
Power 
Source 

Wiring Closet 1 

BNC 

Cable Connector Socket 

\ / 

Biconic Biconic 

Wiring Closet 2 

BNC 

Optical 
Power 
Meter 

Figure 9-26. Configuration for Power Test 1 

4. Take the optical power meter, with test cable 2 and the test 
connector socket still attached, this manual, and your" Cable 
Testing Chart" to the other end of the optical fiber link being 
tested. You are now in wiring closet 2. 

5. Detach the biconic end of test cable 2 from the test connector 
socket. Attach this same biconic end of test cable 2 to the 
distribution panel (or its extension) of the optical fiber being 
tested. You have now attached the optical power meter to the 
optical fiber link being tested. This part of your 
configuration is in wiring closet 2. 

6. Perform "Power Test 1" by pressing the black "PUSH TO 
MEAS" button on the optical power meter. Record your 
reading on the Cable Testing Chart beside "Power Test 1." 

7. On the Cable Testing Chart, subtract the Power Test 1 
reading from the Power Reference 1 reading. Record the 
results beside "Power Loss 1." You have now determined the 
forward power loss in the optical fiber link being tested. 

• If "Power Loss 1" is between 0.0 dB and 13.0 dB, proceed 
to step 8. 

• If "Power Loss 1" is greater than 13.0 dB, go to step 19. 
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8. Determine the power loss in the reverse direction of this same 
optical fiber link. Steps 10 through 16 are very similar to 
steps 1 through 7. This time the optical power source is in 
wiring closet 2 and the optical power meter is in wiring closet 
1. 

9. See Figure 9-27 for the next two steps. Go back to wiring 
closet 1. Detach the biconic end of test cable 1 from the 
wiring closet 1 distribution panel (or its extension) of the 
optical fiber being tested. Take the optical power source, 
with test cable 1 still attached, to wiring closet 2. Detach the 
biconic end of test cable 2 from the wiring closet 2 
distribution panel (or its extension) of the optical fiber being 
tested. 

10. Using the legs of test cable 1 and test cable 2 qualified in the 
"Checking the Test Cables" section, join the biconic 
connectors of test cables 1 and 2 in the orange test connector 
socket. 

Optical 
Power 
Meter 

BNC Biconic Biconic 

Figure 9-27. Configuration for Power Reference 2 

BNC 

Optical 
Power 
Source 

11. Perform the "Power Reference 2" test by pressing the black 
"PUSH TO MEAS" button on the optical power meter. 
Record your reading on the Cable Testing Chart beside 
"Power Reference 2." 
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12. See Figure 9-28 for the next three steps. Detach the biconic 
end of test cable 1 from the test connector socket. Attach 
this same biconic end of test cable 1 to the distribution panel 
(or its extension) of the optical fiber being tested. You have 
now attached the optical power source to the optical fiber 
link being tested. This part of your configuration is in wiring 
closet 2. Before leaving wiring closet 2, make sure the optical 
power source is powered on. 

Wiring Closet 1 Wiring Closet 2 

Optical 
Power 
Meter 

BNC Biconic Biconic 

Figure 9-28. Configuration for Power Test 2 

BNC 

Optical 
Power 
Source 

13. Take the optical power meter, with test cable 2 and the test 
connector socket still attached, this manual, and the "Cable 
Testing Chart" to the other end of the optical fiber link being 
tested. You are now in wiring closet 1. 

14. Detach the biconic end of test cable 2 from the test connector 
socket. Attach the biconic end of test cable 2 to the 
distribution panel (or its extension) of the optical fiber being 
tested. You have now attached the optical power meter to the 
optical fiber link being tested. This part of your 
configuration is in wiring closet 1. 

15. Perform "Power Test 2" by pressing the black "PUSH TO 
MEAS" button on the optical power meter. Record your 
reading on the Cable Testing Chart beside "Power Test 2." 

16. On the Cable Testing Chart, subtract the Power Test 2 
reading from the Power Reference 2 reading. Record the 
results beside "Power Loss 2." You have now determined the 
reverse power loss in the optical fiber link being tested. 
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PASS 17. The higher value of "Power Loss I" and "Power Loss 2" 
represents the power loss in the optical fiber link being 
tested. Compare the measured power loss for the length cable 
being tested to the value in Figure 9-29. 

Each fiber in every type 5, type 5 riser, and type 5 outdoor 
cable is stamped with its length in meters at regular 
intervals. Determine the length of the cable you are testing 
by subtracting the smaller length indicator from the larger 
length indicator. 

If the measured power loss is less than the loss shown in the 
table, the optical fiber link is good. Check "Cable Good" on 
the Cable Testing Chart. 

Distance (meters) 
100 
200 
300 
400 
500 
600 
700 
BOO 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1BOO 
1900 
2000 

Loss (dB) 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
B.O 
B.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 

Figure 9-29. Acceptable Power Loss for Various Length IBM 
Type 5 Cables 

lB. Repeat the "Optical Fiber Cable Testing Procedure" 
procedure for each optical fiber of each cable in your cable 
system. 
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19. If the measured power loss for the length cable being tested is 
greater than the value in Figure 9-29, repeat the cleaning and 
testing procedures. After retesting, if the measured loss still 
exceeds the value in the table, the particular fiber link being 
tested has too much attenuation. The cause of the excessive 
power loss is either a defective' cable or poorly attached 
connectors. 

• At both ends of the cable being tested, visually examine 
the connector and its attachment to the cable, looking for 
damage, wear, or poorly polished connectors. You need to 
use a small hand-held microscope to perform this 
examination properly. If there are signs of damage or 
wear, remove the connector and replace it with a new 
one. Check "Cable Bad" on the Cable Testing Chart. 

20. Retest this segment of the optical fiber link. If the cable still 
fails, clean the connectors and test again. If the cable still 
fails, the optical fiber is defective. Look for an alternate 
optical fiber that meets the acceptable power loss guidelines 
shown in Figure 9-29. If there are no alternate optical fibers 
available, pull a new cable. Test the new cable for acceptable 
power loss. 

FAIL 
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Weight 
Typical 

Speci- in kg Pull Bending 
fica- per 305m Strength Radius 

Cable tion (lb per Maximum (Minimum) 
Type Number 1000 ft) N (lb) mm (in) 

1 4716748 27.2 (60) 244 (55) 76 * (03) 

1 Riser 6339585 27.2 (60) 244 (55) 76 * (03) 

1 Plenum 4716749 27.2 (60) 244 (55) 152 * (6) 

1 Outdoor 4716734 45.4(100) 444 (100) 300 (12) 

2 4716739 40.8 (90) 288 (65) 76 * (3) 

2 Plenum 4716738 40.8 (90) 444 (100) 152 * (6) 

5 4716744 9.1 (20) 444 (100) 76 (3) 

5 Riser NA NA NA NA 

5 Outdoor NA NA NA NA 

6 4716743 18.1 (40) 124 (28) 76 * (3) 

8 4716750 36.3 (80) 66 (15) ** 
9 6339583 15 (33) 140 (32) 76 * (3) 

Note 

• 2-CU = 2 twisted pairs of copper data conductors 
• 2-CUP = 2 parallel pairs of copper data conductors 
• 4-CU = 4 twisted pairs of copper telephone conductors 
• 2-0F = 2 optical fiber conductors (100/140 micrometers) 

Appendix A. 
Cable Data 

Outside 
Diameter See 
mm (in) Note 

11 (0.43) 2-CU 

11 (0.43) 2-CU 

10 (0.4) 2-CU 

15 (0.59) 2-CU 

13 (0.51) 2-CU 4-CU 

13 (0.51) 2-CU 4-CU 

8 (0.32) 2-0F 

NA 5-R 

NA 5-0D 

9.5 (0.37) 2-CU 

NA 2-CUP 

7.3 (0.28) 2-CU 

I • 5-R = All parameters are dependent on fiber count selected. Follow manufacturer's 
I recommendations. For more information refer to the IBM Cabling System Technical Interface 
I Specification 
I • 5-0D = All parameters are dependent on fiber count and whether cable is armored. Follow 
I manufacturer's recommendations. For more information refer to the IBM Cabling System 
I Technical Interface Specification 

• All copper conductors are #22 American wire gauge (AWG) solid wire (except type 6,8, and 9 
cable) 

• Type 6 copper conductors are #26 AWG stranded wire 
• Type 8 copper conductors are #26 A WG solid wire 
• Type 9 copper conductors are either #26 A WG solid or #26 A WG stranded. 

* For type 1 indoor cables, and for types 2 and 6 cable installed in modular furniture or walls, a 
minimum bend radius of one inch is allowed. For some special considerations see " Modular 
Furniture and ~T alls" in Chapter 3. 

** Type 8 undercarpet cable has two bend radius specifications. With the cable flat on the floor, the 
minimum bend radius is 250 mm (10 in.) with the flange notched every 25 mm (1 in.). Where the 
cable bends up from the floor into the box or floor monument, the minimum bend radius is 38 mm 
(1-1/2 in.). 
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Distribution panels and coaxial patch panels are designed to fit a 
483-millimeter (19-inch) rack. Racks should meet the standards 
and requirements contained in the following sections. 

Racks for mounting distribution panels and coaxial patch panels 
are not available from IBM. 

Racks used for mounting distribution panels and coaxial patch 
panels must conform to the following standards: 

• For the United States, EIA Standard RS-310C: Racks, Panels, 
and Associated Equipment (sections on 19-inch racks only). 

• For countries other than the United States, IEC Standard 297: 
Dimensions of Panels and Racks. 

Appendix B. 
Recommended 
Rack 
Specifications 

EIA and lEe 
Standards 
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Mechanical 
Requirements 
for Racks 

Racks used for mounting distribution panels and coaxial patch 
panels must also conform to the following mechanical 
requirements: 

1. Mounting rail hole pattern: Universal pattern (see 
Figure B-3). 

2. For fully populated racks, it is important to have 3S.1 mm (1.5 
in.) minimum clearance between the bottom hole of the EIA 
hole pattern and the base of the rack (see Figure B-4). Some 
racks may not meet this requirement. 

3. Panel mounting hardware: Not available from IBM. Order 
from the rack vendor. Refer to the vendor's catalog to see if 
panel mounting hardware is furnished with the rack or must 
be ordered separately. Be sure that the hardware is 
compatible with the rack hole size. 

4. Panel mounting holes: Racks with either clearance holes or 
threaded holes are acceptable. For threaded holes, M5 is the 
recommended thread size. 

5. Minimum vertical mounting space required for mounting 
panels: lS22 millimeters (71.75 inches). The overall height of 
open and enclosed racks varies; 2032 millimeters (SO inches) is 
typical. 

6. Because of a lack of clearance in type A racks (see 
Figure B-4), certain equipment will not fit properly in the 
bottom panel position. 

7. Rack material: Steel or aluminum. 

S. Rack Finish: User's specification. 

9. Weight Requirements: The rack must be capable of 
supporting 272 kilograms (600 pounds). 

10. Electrical grounding: The rack must be electrically grounded 
using an equipment rack grounding kit (part number 
4716S04). 

11. Stability: The rack must be attached to the wiring closet 
floor with M10 or 3/S-inch lag screws, or equivalent hardware. 
The floor must be flat and level. The floor under the rack 
must be level within 5 millimeters (3/16 inch). 

12. Bracing: For open racks, if the channel thickness is less than 
6.4 millimeters (0.25 inch), bracing is required. 
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13. For enclosed racks: Top and bottom covers (if used) should 
be short covers so as to not interfere with cable entry. When 
ordering enclosed racks, specify "short covers." 

14. Enclosed racks must have adjustable front mounting rails. 

15. Enclosed rack clear inside depth must be 743 millimeters 
(29.25 inches) minimum. 
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Recommended 
Service Access 
Area for a Single 
Equipment Rack 

I~ 762mm 
30 in. 

~ 

Notes: 

+ 
Rear 

356mm 
14 in. min 

Mounting 
Rails 

Front 

\ 762mm 
30 in. min 

916mm 
36 in. min 

1220 mm/48 in. 

I 
1676 mm/62 in. (g}] 

[ll] Width dimension for open rack and for enclosed rack without 
side covers is 558 mm (22 in.). Width dimension for enclosed rack 
with side covers is 612 mm (24.1 in.). 

~ Depth dimension for open rack may vary (see note ). 
Depth dimension for enclosed rack is 813 mm (32 in.) (see note 
~). 

[£TI Either front and rear or front and side access are required for 
the rack. 762 mm (30 in.) is required for patch cable dressing and 
personnel access to the rack. 

(!JJ Telephone termination equipment (not available from IBM) 
should be located as close to rack as possible to minimize cable 
strip-back length. If the telephone termination equipment is 
located behind the equipment racks, the minimum rear clearance 
should be 863 mm (34 in.). 

~ Dimension to front mounting rail on open rack. 

Dimension to front mounting rail on enclosed rack. 

Figure B-1. Service Access Area for a Single Equipment Rack 

Note: The mechanical structure of some enclosed racks presents 
obstructions to the "clear" side access. 
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Rack 1 if 
L~ 

i 762mm I 
~ 
I 

I 

Notes: 

1111( 356 mm 
14 In. min 

Rack 2 

Rear 

. .~ 356 mm 1 
14 In. min 

Rack 3 

356 mm EJ·:-'W ,1"4" 
l ' ~ 

--
14 in. min 

Front 

Mounting 
Rails 

Rack 4 

356 mm 

14 in. min 

Service Access 
Area for 
Multiple Racks 

762mm 
30 in. min 

·1 r 
r----___. r---'--... 

915mm 
36 in. min 

+ 

End 
Rack 

356 mm 

14 in. min 

Width dimension for open rack and for enclosed rack without side covers is 558 mm (22 in.). 
Width dimension for enclosed rack with side covers is 612 mm (24.1 in.). 

Depth dimension for open rack may vary (see note 
813 mm (32 in.) (see note fJ). 

}. Depth dimension for enclosed rack is 

This minimum distance from a rack to an obstruction is required for front-to-rear access by 
personnel. 

Minimum distance required for patch cable dressing. 

Minimum distance from obstruction for patch cable dressing and adequate working space. 

Telephone termination equipment (not available from IBM) should be located as close to rack as 
possible to minimize cable strip-back length. If the telephone termination equipment is located 
behind the equipment racks, the minimum rear clearance should be 863 mm (34 in.). 

General Notes: 

(1). Obstructions may be walls or other equipment. 

(2). When multiple racks are used service access space can be shared. For example, when racks are 
face to face. 

Dimension to front of mounting rail of open rack. 

Dimension to front of mounting rail of enclosed rack. 

Figure B-2. Service Access Area for Multiple Racks 

Appendix B. Rack Specifications B-5 



Equipment Rack 
Universal Hole 
Pattern 

7. 9mm/(Q. 312in. )min 

\------

15. 9mm/(O. 625in .)min 

12. 7mm/(O. 50in. )min 

-$-
-$-
-$-
-$-
-$-
-$-

(repeats) 
-$-

I I~ 
481 

[IJ 

Figure B-3. Equipment Rack Universal Hole Pattern 
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() 

c 
~ 
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OJ 
U,.... 
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r--~ 

Type A Rack 

Figure B-4. Equipment Clearance at Bottom of Rack 
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Note: Single-device and outlet boxes are not available from IBM. 

No unique box is necessary. Conventional 2-inch and 4-inch 
electrical boxes meeting the minimum dimensions (shown on next 
page) are suitable. 

The following table shows the recommended type of box to use 
depending on the cable type and point of cable entry into the box. 

Cable Type Cable Entry Box Type 

1 or 2 Top or 2-inch single-device or 4-inch 
Bottom square outlet box with 

single-device cover 

lor 2 Side 4-inch square outlet box with 
single-device cover 

Note: For rear entry of cable, use a box with a minimum depth of 
2 inches. 

Appendix C. 
Single-Device 
and Outlet Box 

, Specifications 

Recommended 
Single-Device and 
Outlet Boxes 
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Single-Device 
and Outlet Box 
Dimensions 

2-inch Electrical 
Single-Device Box 
(Minimum 
Dimensions) 

4-inch Square Outlet 
Box (Nominal 
Dimensions) 

European Outlet 
Box for Type 1 
Cable (Minimum 
Dimensions) 

Outlet boxes should meet NEMA standard 081-1973 (R1978). 

Width Depth* Height 

millimeters 50 38.1 76.2 

(inches) (1.97) (1.5) (3) 

* The recommended depth is 50.8 millimeters (2 inches) if allowed 
by the mounting location. 

Outlet boxes should meet NEMA standard 081-1973 (R1978). 

Note: A single-device cover must be used with 4-inch outlet 
boxes. 

Width Depth Height 

millimeters 101.6 53.85 101.6 

(inches) (4.0) (2.12) (4.0) 

Width Depth Height 

millimeters 119.1 53.85 119.1 

(inches) (4.69) (2.12) (4.69) 

C-2 IBM Cabling System Planning and Installation Guide 



Appendix D contains the following worksheets: 

• Cable Location Chart Worksheet 

• Cable Schedule 

• Work Area Worksheet 

• Wiring Closet Worksheet 

• Wiring Closet/Controller Room Worksheet 

• Order Summary Worksheet 

• Test Equipment Worksheet 

• Cable Testing Chart 

You are hereby authorized to copy pages D-2 through D-IO only. 

Make as many copies of these charts as you need to plan your 
network. Save the blank originals for later planning. 

Appendix D. 
Worksheets and 
Forms for 
Planning and 
Ordering Cables 
and Accessories 
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Building Coble Schedule Wiring Closet Location 

Floor Date of Last Update 

Cable Cable Routing Information Cable Distribution Additional 
Number Cable Runs Cable Runs Length Panel Jumpers Information 

From To 

-

Note: When you update this cable schedule you should also update the System Configuration 
Worksheet found in Using the IBM Cabling System with Communication Products. 
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Work Area Worksheet 
Wiring Closet 

F acep I ates/Devi ces Cable location 
Number Drop 

Work 

2 • 
. .. Length 1 Area 1 1S 1W 2S UM WB location 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
1 6 
17 
18 
19 
Totals 

I I 

Worksheet Number 

Cable Requirements 
1 .1 2 2 8 9 

Plenum Riser Plenum 

I I 
I 'otoldro""., 

th is worksheet 
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Wi ri ng Closet Worksheet Worksheet Number 

Tolals from Work Area Worksheet 
Wiring 
Closet Faceplates/Devices Cable Requirements 
Location Total 
Number Drops Work-

sheet * * ** ** , I 
, , 2 2 B 9 

Number 1 1S 1W 2 2S UM WB I 
Plenum Riser PI enum I 

1 I 
I 

2 I 
I 

3 I 
I 
I 

4 i 

5 ! 
1 

6 ! 

7 
8 ! 

9 
10 
1 1 i 

12 ! 

13 
14 i 

15 
16 

Totals 

17 for this 
Wiring 
Closet j 

Data Standard I Two data connectors are required , 
I Distribution 

Connectors Undercarpet : for each faceplate (any type). Panels 
I 

Telephone Jack 
One telephone jack connector is 

, 
Connectors Equipment 

Cables from Wiring Closet! 
required for each type 2 and2S Racks 

I 

Controller Room Worksheet 
faceplate. , * Record the part number for the Rack 

Total Drops for type 2 and 2S faceplates. Grounding Kits 
this Wiring Closet 

.. Record the part number for the Coble Label 

I 
Opical Fiber Connector 

Wall box used. I I Packages 

Dual-Socket Clips 



Closet/Controller 
Building 

Wiring Room Worksheet Floor 
Worksheet 

( 

Cable Routes Within a Single Building 

Wiring 
Cable Requirements Closet or 

Wiring Controller 
Closet Room Number Type Type Type Type Type Faceplate 

Location/ Location/ of Cable 1 1 1 5 5 Devices 
Floor Floor Cables Length P R R 1 1S 1W 

1 

2 

3 

4 

5 

6 

7 
: 

8 

9 

10 

11 

12 

13 

14 

15 

Totals ex X : 

Cable Routes Between Buildings 

Wiring Cable Requirements 
Closet or 

Surge Controller Length of Type 1 Type 1 P Type 1 R Type 1 Type Type 5 
Wiring Sup- Room Indoor Outdoor 5 Outdoor 
Closet pressors Location/ Cable : Length of Surge 

Location/ Location/ Floor/ in this iTotal I Total I Total Outdoor I Total Sup- Total iTotal 
Floor Floor Building Building No. : Feet No. Feet No. Feet Cable No. Feet pressors No. Feet No. ! Feet 

1 

2 

3 

4 

Totals r>< : :>< 
Distribution Rack 

Data Panels Grounding Kit 

Connectors Distribution Cable Label 
Racks Packages 

( 
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Order Summary Worksheet (Part 1 of 2) 
Cables: For installation and Accessories: 

maintenance, order 15% 
Description Part Quantity additional cable. Number 

Type Specification Meters Cable Tester 4760500 
Number (feet) (includes tester, 

1 4716748 case, data wrap 
plug, and bat-

1 Plenum 4716749 teries) 

1 Riser 6339585 Cable Tester 4760501 
(includes 

1 Outdoor 4716734 batteries) 

2 
Telephone Tester 4760509 

4716739 Attachment Kit 

2 Plenum 4716738 Data Wrap Plug 4760507 

5 4716744 

5 Riser N/A Note: For large installations where 
extensive tester usage is 

5 Outdoor N/A anticipated order: 
• One 8-foot patch cable 

6 471643 • Additional data wrap plugs 

8 476750 This will extend the life of the 
data test cable connector and 

9 6339583 also facilitate testing multiple 
offices from the wiring closet. 

Equipment 
Racks: Racks are not available 

from IBM. Order from 
your electrical supplier 
or contractor. Racks may 
not be a stock item, so 
allow enough lead time. 

Type Quantity 

Open Rack 

Enclosed Rack 
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Order Summary Worksheet (Part 2 of 2) 
Accessories: For installation and maintenance, order 10% additional accessories. 

Description Part Number Quantity 

8310574 
Data Connector * or 

6091000 

3-Pair Telephone Jack * 8310575 

Telephone Jack * 6091030 

Type 1 Faceplate * 8310572 

Type 1 Faceplate for Japan * 6339094 

Type 2 Faceplate for 3-Pair Telephone Jack * 8310573 

Type 2 Faceplate for 

3-Pair or 4-Pair Telephone Jack * 6091025 

Type 2 Faceplate for 

3-Pair or 4-Pair Telephone Jack for Japan * 6339130 

Type 1 W 87mm * 6091048 

Type 1 W 80mm * 6091049 

Type 1 S Surface Mt 4760486 

Type 2S Surface Mt for 3-Pair Telephone Jack 4760485 

Type 2S Surface Mt for 

3-Pair or 4-Pair Telephone Jack 6091029 

Distribution Panel 8642520 

Rack Ground Kit 4716804 

Indoor Surge Suppressor 4760469 

Outdoor Surge Suppressor 6091063 

8-ft Patch Cab Ie * * 8642551 

30-ft Patch Cable 8642552 

75-ft Patch Cables 6339134 

150-ft Patch Cables 6339135 

Cable Loc Cable 4716816 

Cable 10 Label (8 sheets) 4716817 

UCC Data Connector 6339125 

UCC Floor Connector 6339128 

Floor Monument Faceplate Kit 6339131 

Flush Mount Wall Box 6339130 

Surface Mount Wall Box 6339129 

Notes: * Can only be ordered in multiples of 25 
** Can be ordered for use as data-wire test cable extension. 
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Test Equipment Worksheet 

Checking the Optical power Equipment 

Power Source Orange-1 Reading Power Source Black-1 Reading 

Power Meter Orange-1 Reading (-) Power Meter Black-1 Reading (-) 

Orange-1 Comparison Difference (=) __ Black-1 Comparison Difference (=) __ 

If both Power Source readings are not in the range from -12.0 dBm to -15.0 dBm, optical 
power source does not qualify. 

Optical power source good 0 Optical Power Source Bad 0 

If either Comparision Difference is greater than -t1.0 dB, the optical power meter 
does not qualify. 

Optical Power Meter good 0 

Checking the Test Cables 

Power Meter Orange-1 Reading 

Orange-1 Orange-2 Reading 

Orange-2 Loss 

Power Meter Orange-1 Reading 

Orange-1 Black-2 Reading 

Black-2 Loss 

Optical Power Meter Bad 0 

Power Meter Black-1 Reading 

(-) Black-1 Black-2 Reading 

(=) __ Black-1 Loss 

(-) 

(=) 

Power Meter Black-1 Reading 

Black-1 Orange-2 Reading 

Orange-1 Loss 

If any Loss is less than or equal to 1.5 dB, test cable 1 and test cable 2 are good. 
If any Losses are greater then 1.5 dB, neither test cable qualifies. 

(-) 

(=)-

(-) 

(=) 

Test Cable 1 good 0 Test Cable 1 Bad 0 Test Cable 2 good 0 Test Cable 2 Bad 0 
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Cable Testing Chart 

Cable Location (First Leg) 

Power Reference 1 

Power Test 1 

Power loss 1 

(-) 

(=) 

FROM TO 

Power Reference 2 

Power Test 2 

Power loss 2 

(-) 

(=) 

length 

If either Power Loss 1 or Power Loss 2 is greater than that shown in Figure 9-29, 
the cable does not qualify. 

Cable Good D Cable Bad D 

Cable Location (Second Leg) 

Power Reference 1 

Power Test 1 

Power loss 1 

(-) 

(=) 

FROM TO 

Power Reference 2 

Power Test 2 

Power loss 2 

(-) 

(=) 

length 

If either Power Loss 1 or Power Loss 2 is greater than that shown in Figure 9-29, 
the cable does not qualify. 

Cable Good D Cable Bad D 
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It is recommended that you follow this installation planning 
outline as a guide when planning a cabling system. 

1. Determine the scope of the cabling system installation 

• Building size (square feet) 

• Number of people 

Number of work areas 
Number of phones per work area 
Number of terminals per work area 

• Functional areas affected 

Building Maintenance Department 
Contractors 

2. Review building plans for suitability and adaptability. 

• Number of floors 

• Number of wiring closets available 

Combined phone and data closets 
Separate phone and data closets 

• Wiring location 

Ability to communicate with other areas of the 
building during problem determination 

• Environmental suitability 

Temperature/humidity 
Dust 
Gases 
Plenum and non-plenum cable requirements 

Appendix E. 
Installation 
Planning Outline 
and Checklist 

Installation 
Planning Outline 
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• Grounding 

Structure, power, signal, piping, lightning protection, 
ground shift potential, and current 

• Cabling passageways/channels 

Location 
Accessibility 
Dimensions 
Coordination with other systems 

• Freedom from electrical environmental contaminants 

Radiated Frequency Interference (RFI) 
Induced Electromagnetic Interference (EMI) 
Electrostatic Discharge Interference (ESD) 
Low-Frequency Interference (LFI) 

3. Document terminal inventory. 

• Machine type 

Model 
Quantity 
Services for each machine type 
Relevant special features 
Devices supported by cabling system 
Devices that could migrate to the cabling system (for 
example, typewriters to office systems) 

4. Document logical network configuration. 

• Document data flow between machines. 

• Document related software systems (MVS, DOS/VS, VM, 
and others) and subsystems (CICS, IMS, VTAM, NCP) as 
required for problem determination. 
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5. Document physical network topology. 

• Obtain building floor plans. 

• Develop or use existing coordinate matrix system so that 
each work area or wiring closet can be uniquely identified 
by its coordinates. 

• Draw a wiring diagram superimposed over the floor plans. 

Indicate vertical cable runs. 
Indicate location and size of wiring closets. 
Indicate placement of network components at each 
location. 
Indicate number of drops. 
Indicate number and placement of undercarpet cable 
drops. 
Use standard symbols to represent network 
components. 
Consider channel with attachment requirements of 
local control units. 
Compare to other floors for stacking of wiring closets. 

• Ensure that configuration limits are observed. 

Drive distances 
Incompatible terminals 

• Review plans with a responsible building representative. 

- Understand lead time requirements 

• Review plans with other responsible parties and affected 
individuals. 

• Understand problem determination requirements. 

Include additional network components, hardware, or 
equipment as necessary. 

• Determine and document a scheme for labeling cables, 
physical accessories, and locations. Labels can indicate, 
if appropriate: 

Location of cable end points 
Path of cable 
Type of service 
Telephone bulk cable routing 
PBX terminations (intermediate termination) 
Intermediate terminations or connections. 

You may want to make your labeling scheme expandable. 

• Ensure that responsibility for the maintenance of 
documentation is assigned and clearly understood. 
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6. Using the output of step 5, develop a separate cable and 
accessory order list. 

• Use worksheets provided as aids. 

Cabling System Work Area Worksheet 
Cabling System Wiring Closet Worksheet 
Cabling System Wiring Closet/Controller Room 
Worksheet 

• Include requirements for spare parts. 

During installation 
For network maintenance 

• Include accessories unique to each terminal type if 
applicable. 

See Using the IBM Cabling System with 
Communication Products. 

7. Document the physical installation sequence. 

• Personnel moves. 

• Construction. 

• Indicate the sequence in which cabling system 
components are to be installed. 

• Scheduling (off-shift, weekends). 

• Establish target dates and review with all parties. 

• Establish check points and set up a periodic meeting 
schedule to review progress. 

- Ensure that all parties involved are kept informed. 

8. Order cable and accessories. 

9. Verify that correct accessories were received from supplier 
upon receipt. 

10. Perform installation verification test of the cabling system. 

• Ensure proper tools are available. 

• Ensure the correct level of skill is available. 
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11. Establish problem determination procedures. 

• Identify problem reporting and tracking procedures 

• User contacts 

• Tools and aids 

• Support available 

• Have the appropriate system problem determination 
procedures available 

• Ensure cables and accessories are labeled as 
recommended in this manual 

12. Develop machine installation test plan. 

13. Ensure that documents are updated to show any building 
changes. 
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Installation 
Checklist 

This checklist identifies topics that should be understood prior to 
installing the cabling system. For information on these topics, 
consult the publications referred to. 

IBM Cabling System Planning and Installation Guide (Planning) 

Topic Assigned to Reviewed (date) 

Electrical codes and standards (verify & check) 

Keeping records of installed cables 

Grounding systems and lighting protection 

Cable 

.Cable and accessory environmental limits 

Cable data 

Customer responsibility 

Product and safety standards 

Planning for IBM Cabling System 

Planning for proper grounding 

Ordering cable and accessories 

Installing distribution panels 

Installing cable 

Verifying cable installation 

Verifying distribution panel installation 

Verifying grounding installation 

Verifying surge suppressor installation 
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A Building Planning Guide to Communication Wiring (Concepts) 

Topic Assigned to Reviewed (date) 

Types of Buildings 

Building codes and standards (verify & check) 

Electrical codes and standards (verify & check) 

Wiring closets (voice and data networks) 

Cable distribution systems 

Cable riser systems 

Main terminal room (telephone) 

Keeping records of installed cables 

Special requirements of local networks in multiple bldgs 

Security for cable, data, and equipment 

Planning wiring changes in an existing building 

Electromagnetic compatibility 

Planning for proper grounding 

For information on these topics, see either the person responsible for your physical facility (1), or the 
person responsible for network management (2). 

Topic Assigned to Reviewed (date) 

Documentation for contractor (1) 

PD documentation for terminal vendor (2) 

PD documentation for users (2) 

Documentation for network management (2) 

Appropriate system PDPs (2) 
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Task 
Assignment 
Checklist 

1. Determine who will be involved in the project. 

The project team may include, or require information from 
any of the following: 

• Architect 
• Interior building designer 
• Electrical/mechanical engineer 
• Facilities engineer 
• Contractor/estimator 
• User communications system planner 
• Outside consultant for data/telephone communications 
• User group representative. 

Task Assigned To: 

Target Date: Completion Date: 

2. Furnish all planning people with the IBM Cabling System 
planning manuals. 

• A Building Planning Guide for Communication Wiring, 
G320-8059 

• IBM Cabling System Planning and Installation Guide, 
GA27-3361 

• Using the IBM Cabling System with Communication 
Products, GA27-3620. 

Task Assigned To: 

Target Date: Completion Date: 

3. Determine education requirements and schedule. 

Project team members involved in detail design should have 
attended an appropriate planning and installation class. 
Project team members responsible for installation should 
review Chapter 7 and Chapter 8 of this manual for 
information on installing cables and connectors. 

Task Assigned To: 

Target Date: Completion Date: 
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4. Determine and document the desired scope of the project. 
Include departments, buildings, hardware system types, and 
software that will be affected. Consider future requirements 
as well. 

Task Assigned To: 

Target Date: Completion Date: 

5. Determine the environmental suitability of locations. See 
Chapter 15 of A Building Planning Guide for Communication 
Wiring, Chapter 3 of this manual, and the individual machine 
physical planning manuals for environmental restrictions. Be 
alert to possible problems caused by nearby radio, TV, or 
radar installations. 

Task Assigned To: 

Target Date: Completion Date: 

6. Obtain the building floor plans and identify where the work 
areas and the wiring closets will be located. 

• Keep work stations within 100 cable meters (330 cable 
feet) of their wiring closets. 

• Try to keep wiring closets centrally located to the area 
they will Elerve. 

• Where possible keep the distance between wiring closets 
to 200 cable meters (660 cable feet). The absolute 
maximum is 700 cable meters (2300 cable feet). 

• In general you should plan on at least one wiring closet 
per floor. However, the number of wiring closets will 
depend on the maximum drop length (100 cable meters 
[330 cable feet]) and the size of your building. 

• The size of wiring closets will depend on the density of 
drops. 

• Closets should be in a room that is environmentally 
suitable and that can be secured. 

Task Assigned To: 

Target Date: Completion Date: 
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7. Determine the best method of cabling between buildings, if 
applicable. If an access tunnel is not available between 
buildings, the cable can be buried in a trench or run 
overhead. Both buried and overhead cable must be the 
outdoor type and be electrically protected by surge 
suppressors. Buried cable must also be protected by 
watertight conduit and a shield wire. Overhead cable must be 
supported by a messenger wire. Surge suppressors must be 
installed at both ends of an exterior cable, near where the 
cable enters the buildings. Find out if you need permits to 
run the cable outside. 

Task Assigned To: 

Target Date: Completion Date: 

8. Make a configuration diagram of the network(s). The 
diagram should include the device type and model, addresses, 
and any significant special features. See examples of the 
configuration worksheets in Using the IBM Cabling System 
with Communication Products. 

Task Assigned To: 

Target Date: Completion Date: 

9. Document the terminal and control unit inventory required at 
each area. It may be helpful to locate certain control units 
and multiplexers near or in wiring closets (for example 3274s 
and 3299s). 

Task Assigned To: 

Target Date: Completion Date: 

10. Make sure that there is sufficient floor space at each work 
area. Maintain service and operating clearances for 
terminals. Some work areas may need diagramming. 

Task Assigned To: 

Target Date: Completion Date: 
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11. Determine the number of data cable drops and phone drops 
needed for each work area. Determine the location and types 
of data/telephone faceplates needed. Maintain service and 
operational clearances for plugging and unplugging the 
connectors. 

Task Assigned To: 

Target Date: Completion Date: 

12. Determine the number and types of power receptacles 
required for each individual work area. You can find 
information on receptacle types for each machine in the 
appropriate physical planning manual. In instances where a 
choice of plug type is given, be sure you know which one is 
on, or will be on, your machine. Your IBM representative 
can furnish physical planning manuals for IBM equipment. 

Task Assigned To: 

Target Date: Completion Date: 

13. Determine the equipment required for each wiring closet. 
The number of cable drops to each closet determines the 
number of racks and panels that will be needed in the closet. 
The following is recommended: 

• One distribution panel for every 48 cable drops. This will 
leave 16 spare slots per panel for future expansion 

• One rack for every two panels 
• One duplex outlet for each equipment rack 
• One duplex outlet for each telephone termination area 
• One duplex outlet for test equipment 
• Install one telephone outlet per closet for communication 

during problem determination 
• If any control units are located in a closet, plan for the 

correct power receptacle, environmental, and air 
conditioning requirements. 

Task Assigned To: 

Target Date: Completion Date: 
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14. Diagram the wiring closet. Maintain service clearances. 
Show the location of racks, cable trays, any control units, 
and power receptacles. 

Task Assigned To: 

Target Date: Completion Date: 

15. Superimpose a cabling diagram over the floor plans. Show 
the path of cable runs from work stations to wiring closets, 
wiring closet to wiring closet, and wiring closet to surge 
suppressor. Mark runs to indicate vertical drops, type of 
cable, faceplate types, and so forth. Make sure that the total 
loop and individual lengths do not exceed the maximum 
distance for the signal path. 

Task Assigned To: 

Target Date: Completion Date: 

16. Determine if the existing conduit or cable raceway can 
accommodate new cable or if new conduit or cable raceway 
runs will be required. See Chapter 3 of this manual for 
signal cable-to-power cable separation requirements. 

Task Assigned To: 

Target Date: Completion Date: 

17. Investigate the building electrical ground system and 
document any needed corrections. Refer to Chapter 11 of A 
Building Planning Guide For Communication Wiring and the 
sections on grounding in this manual. 

Task Assigned To: 

Target Date: Completion Date: 
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18. Determine the type and number of accessories required for 
. wiring closets and work areas. 

Task Assigned To: 

Target Date: Completion Date: 

19. Determine any special tool requirements, such as, an IBM 
Cabling System Tester, ohmmeter, clamp-on ammeter, and 
ground impedance tester. 

Task Assigned To: 

Target Date: Completion Date: 

20. Determine the complete cable and accessory requirements for 
the complete system. Use the forms in Appendix D of this 
manual, the IBM Cabling System Catalog, and Using the IBM 
Cabling System with Communication Products, as aids. 

Task Assigned To: 

Target Date: Completion Date: 

21. Determine the total number of wiring closet racks and 
telephone terminal blocks needed. Racks and telephone 
terminal blocks cannot be ordered from IBM. 

Task Assigned To: 

Target Date: Completion Date: 

22. Develop a comprehensive plan for labeling cables and keeping 
records. Refer to Chapter 3 of this manual. This information 
will be necessary for initial installation, future 
reconfiguration, and system maintenance. 
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The plan should identify the person(s) who will: 

• Generate and print the cable records and labels 
• Install the labels on panels, cables, and outlets 
• Maintain the records on an ongoing basis as future 

upgrades to wiring take place. 

Task Assigned To: 

Target Date: Completion Date: 

23. Develop a plan for verifying, customizing, and debugging the 
cabling system before terminal/processor production is 
attempted. 

• Determine who will verify the cabling system installation 
and what verification checks will be made. 

• Determine who will customize terminals and distribution 
panels. 

• Determine if the changeover plan should be: 
100% (everything done at once) 
By control unit 
By CPU 
By department 
By floor. 

Determine how the system will be tested after changeover. 

Task Assigned To: 

Target Date: Completion Date: 

24. Document how future changes will be handled. 

• Determine who will install new drops when needed. 
• Determine who will reconfigure the distribution panel for 

future changes. 

Task Assigned To: 

Target Date: Completion Date: 
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25. Develop a plan for a user help desk. 

The users should have a contact person to call when they 
have a problem. This help desk may already exist, but make 
sure it is equipped to handle cabling system problems. 

Task Assigned To: 

Target Date: Completion Date: 

26. Determine how maintenance, problem determination, and 
repair will be done in the future. 

• Identify who will isolate a problem on the cabling system. 
• Identify who will repair a problem on the cabling system 

inside the building. 
• Identify who will repair a problem on the cabling system 

outside the building. 

Task Assigned To: 

Target Date: Completion Date: 

27. Develop a preliminary physical installation sequence to 
establish the order of tasks to be performed. Some of the first 
tasks should be to generate and print the cable labels, to pull 
and label cables, to install and label wiring closet racks and 
panels, to install and label work area connectors and 
faceplates, and so forth. 

Task Assigned To: 

Target Date: Completion Date: 

28. Develop a specification sheet for the contractor/installer. 
Include information such as: 

• Number of closets 
• N umber of racks and panels to install 
• Number of surge suppressors, wiring concentrators, and 

coaxial cable patch panels 
• Number of internal and external cable drops 
• Cable labeling responsibility 
• Grounding information. 
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• Cable installation verification tests 
• Source of materials and specialized tools 
• Target dates 
• Work schedule constraints 
• Cleanup responsibilities 
• Cable relocation requirements. 

Include a copy of the building floor plans showing: 

• Work stations 
• Wiring closets 
• Cable drops with vertical runs indicated 
• Surge suppressors. 

Specify the length and the method of runs between buildings. 
Include a copy of this manual and refer to it when necessary. 
Set up a checklist to review at each milestone and at the 
completion of the contract. 

Task Assigned To: 

Target Date: Completion Date: 

29. Contact any contractors needed and invite bids. They will 
probably need a walkthrough of the facility. 

Task Assigned To: 

Target Date: Completion Date: 

30. Award any required contracts. 

Task Assigned To: 

Target Date: Completion Date: 

31. Order the cable, accessories, and any special tools. 

Task Assigned To: 

Target Date: Completion Date: 
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32. Appoint a single person to advise and monitor the contractor/ 
installer. Make sure that the contractor has enough copies of 
this manual and understands the contents so that he can 
educate his installers. 

Task Assigned To: 

Target Date: Completion Date: 

33. Establish a receiving and storage area for cables and 
accessories. 

Task Assigned To: 

Target Date: Completion Date: 

34. Receive and inventory materials. 

Task Assigned To: 

Target Date: Completion Date: 

35. Establish a firm calendar of events, including the name and 
telephone number of the person coordinating the project. 
Also include the date and time of any scheduled meetings. 
Distribute to all interested parties. 

Task Assigned To: 

Target Date: Completion Date: 

Appendix E. Installation Planning Outline and Checklist E-17 



E-18 IBM Cabling System Planning and Installation Guide 



RACK-MOUNTED 

Height 

Distribution Panel 
millimeters 400.05 

inches (15.75) 

WALL-MOUNTED 

Height 

Type 1&2 Faceplate 
millimeters 133.35 

inches (5.25) 

Type IS & 2S 
Surface Mount 

millimeters 133.35 
inches (5.25) 

Indoor Surge 
Suppressor 
millimeters 330.2 

inches (13) 

Outdoor Surge 
Suppressor 
millimeters 346 

inches (13-5/8) 

FLOOR-MOUNTED 

Height 

Floor Monument 
millimeters 63 

inches (2.5) 

Wall Boxes 
(both) 

millimeters 297 
inches (11. 7) 

Width 

482.6 
(19) 

Width 

85.85 
(3.38) 

85.85 
(3.38) 

184.15 
(7.25) 

330 
(13) 

Width 

126 
(5) 

239 
(9.4) 

Depth 

400.05 
(15.75) 

Depth 

--

60.45 
(2.38) 

38.10 
(1.5) 

165 
(6.5) 

Depth 

270 
(10.6) 

62 
(2.4) 

Appendix F. 
Accessory 
Dimensions and 
Weights 

Weight 

5.44 kilograms 
12 pounds 

Weight 

--

--

2.3 kilograms 
5 pounds 

7.3 kilograms 
16 pounds 

Weight 

0.7 kilograms 
1.5 pounds 

1.4 kilograms 
3 pounds 
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To clean optical fiber connectors and sockets, you need the 
following items: 

Item Handling Instructions 

Compressed laboratory clean gas Do not use near open flame. 
Eye protection is required. 

Alcohol pad Do not use near open flame. 

Lint-free cloth --------------

Lint-free swab ---------------

Isopropyl alcohol Do not use near open flame. 

An optical fiber cleaning kit is available that contains all these 
items.! 

You should clean the biconic and BNC connectors and sockets 
before inserting optical connectors into optical connector sockets. 

Note: All disconnected optical fiber connectors and sockets 
should be capped when not in use. 

Appendix G. 
Cleaning Optical 
Fiber Connectors 
and Sockets 

CAUTION 
These cleaning 
procedures require eye 
protection. Wear 
protective goggles 
when using the 
compressed laboratory 
clean gas. 

This equipment is not available from IBM. Contact your IBM representative or your local IBM sales 
office for a list of manufacturers. 
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Cleaning the 
Optical Biconic 
Connector 
Socket 

1. Keeping the air nozzle approximately 50 millimeters (2 inches) 
from the biconic connector socket, use the compressed 
laboratory clean gas to blow all dust from the inside of the 
socket. Continue blowing for approximately five seconds. 

Figure G-l. Blowing Dust from the Biconic' Connector Socket 

2. Clean the inside of the socket with a lint-free swab saturated 
with isopropyl alcohol. 

Figure G-2. Swabbing the Inside of the Biconic Connector 
Socket 

3. Repeat step 1. 
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1. Keeping the air nozzle approximately 50 millimeters (2 inches) 
away from the biconic connector, use the compressed 
laboratory clean gas to blow off the tapered surface and 
end-face of the connector. Continue blowing for 
approximately five seconds. 

Figure G-3. Blowing Dust from the Biconic Connector 

2. Gently wipe the tapered surface and end-face of the connector 
with an alcohol pad. Wait five seconds for the surfaces to 
dry. 

3. Repeat step 1, then go to step 4. 

4. Gently wipe the end surface of the connector with a dry 
lint-free cloth. Make sure the cloth makes full contact with 
the end-face surface. 

Figure G-4. Drying the Biconic Connector 

Cleaning the 
Optical Biconic 
Connector 
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Cleaning the 
Optical BNC 
Connector 
Socket 

1. Gently wipe off the exterior connection surfaces of the BNC 
connector socket with an alcohol pad. 

2. Gently wipe off the exterior connection surfaces of the socket 
with a dry lint-free cloth. 

Figure G-5. Cleaning the BNC Connector Socket 
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1. Keeping the air nozzle approximately 50 millimeters (2 inches) 
away from the BNC connector, use the compressed laboratory 
clean gas to blow off the end-face surfaces of the connector. 
Continue blowing for approximately five seconds. 

Figure G-S. Blowing Dust from the BNC Connector 

2. Gently wipe the end-face surfaces of the connector with an 
alcohol pad. Wait five seconds for the surfaces to dry. 

3. Repeat step 1, then go to step 4. 

4. Gently wipe the end surface of the connector with a dry 
lint-free cloth. 

Figure G-7. Drying the BNC Connector 

Cleaning the 
Optical BNC 
Connector 
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AWG American wire gauge Abbreviations 
bps bits per second 

C Celsius 

conn connector 

DCA device cluster adapter 

DP data processing 

dBm Decibel based on one milliwatt 

ECMA European Computer Manufacturing Association 

EEC European Economic· Community 

EIA Electronics Industries Association 

F Fahrenheit 

FCC Federal Communication Commission 

ft foot (or feet) 

HID high-intensity discharge 

ID identification 

IDS Information Display System 

IEC International Electrotechnical Commission 

in. inch (or inches) 

kbps kilo (1000) bits per second 

kg kilogram (or kilograms) 

kVA kilovol t-amps 

LED Light-emitting diode 

mGy milligray 

mm millimeter (or millimeters) 

N newton (or newtons) 

NEC National Electrical Code 

NEMA National Electrical Manufacturers 
Association 

OEM original equipment manufacturer 

) I OFN non-conductive optical fiber cable 

OFNR non-conductive optical fiber riser cable 

List of Abbreviations X-l 



PDP 

PN 

SMA 

UL 

problem determination procedure 

part number 

sub-miniature axial 

Underwriters Laboratories Inc. 

WVDC working voltage direct current 
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accessory.. As used in this manual, a distribution panel, copper-data: 
connector, telephone jack, faceplate, surface mount device or surge 
suppressor. 

attenuation. A decrease in power from one point to another. In 
optical fibers, the optical power loss per unit of length is expressed in 
decibels per kilometer (dB/km) at a specific wavelength. 

bonding. Joining metal parts to form an electrically conductive path 
capable of conducting any current likely to be imposed. 

cable. As used in this manual, the physical media for transmitting 
signals; includes copper conductors and optical fiber. 

cablebus. A cable assembly that is completely enclosed in a 
ventilated metal housing. 

cladding. Glass of a low refractive', index that surrounds the core of 
an optical fiber. 

coaxial cable. A cable consisting of one conductor, usually a small 
copper tube or wire, within and insulated from another conductor of 
larger diameter, usually copper tubing or copper braid. 

conduit. A pipe for protecting electrical wires or cables. 

controlling unit. A unit that controls input/output operations for one 
or more devices. 

core. The light-transmitting center of an optical fiber. 

dBm. A decibel relative to 1 milliwatt of power. 

decibel. A unit for expressing the ratio of two amounts of power equal 
to 10 times the common logarithm of this ratio. Abbreviated as dB. 

device. An input/output unit such as a terminal, display, or printer. 

distribution panel. A wiring board that provides a patch panel 
function and mounts in a rack. 

drop. A single cable running between wiring closets or between a 
wiring closet and an office or a work area. 

equipment grounding conductor. A conductor used to connect 
noncurrent-carrying metal enclosures of electrical equipment to the 
system ground. 

grounded. Connected to earth or to some other large conducting 
body. 

input device. A device in a data processing system by which data may 
be entered into the system. 

local area network. A network in which communications are limited 
to a moderate-sized geographic area such as a single office building, 
warehouse, or campus and which do not generally extend across public 
rights-of-way. 

Glossary 

This glossary includes. terms and 
definitions from the IBM 
Vocabulary for Data Processing, 
Telecommunications, and Office 
Systems, GC20-1699. 
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loop. A closed unidirectional signal path connecting input/output 
devices to the system. 

network. A signal path connecting input/output devices to a system. 

optical fiber. A single, separate optical transmission element 
comprising a core and a cladding. 

optical fiber cable. One or more optical fibers with strengthening 
material and a protective cover. 

optical fiber connector. Hardware installed on optical fiber cable 
ends to provide physicaf and optical cable attachment to a transmitter, 
a receiver, or a communications patch panel. 

output device. A device in a data processing system by which data 
may be received from the system. 

patch panel. A terminating enclosure for connecting cables. See 
Distribution Panel. 

plenum cable. A cable that is DL listed as having adequate fire 
resistance and low smoke producing characteristics for installation 
without conduit in ducts, plenums, and other spaces used for 
environmental air, as permitted by NEC Articles 725-2(b) and BOO-3(b). 

port. (1) An entrance to or exit from a network. (2) An access point 
for data entry or exit. 

raceway. A channel for holding electric wires or cables. 

ring (network). A network configuration where a series of attaching 
devices are connected by unidirectional transmission links to form a 
closed path. 

riser cable. A cable that is D.L. listed as having adequate fire 
resistance for installation without conduit in building riser 
applications such as elevator shafts. 

service clearance. Minimum space required to allow working room 
for the person installing or servicing the unit. 

terminator switch. A switch used to terminate the system cable on 
the last work station when cable-thru is used and to provide a 
feed-through path for other stations on the cable-thru line. 

token. A sequence of bits passed from one device to another along the 
network. 

token ring. A network with a ring topology that passes tokens from 
adapter to adapter. 

transmission medium. A physical carrier of electrical energy or 
electromagnetic radiation. 

twinaxial cable. A shielded cable with two conductors that are 
insulated from one another and are within (and insulated from) a 
conductor of larger size. 

user. A person who requires the services of a computing system. 
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wiring closet. A room that contains one or more distribution racks 
and panels that are used to connect various cables together (via patch 
cables) to form physical networks. 

work area. In this manual, an area in which terminal devices (such 
as displays, keyboards, and printers) are physically located. 

work station. An input/output device that allows either the 
transmission of data or the reception of data (or both) from a host 
system, as needed to perform a job; for example, a display station or 
printer. 
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