Figure 80 Assembling plug body
(picture courtesy of AMP)

3 Place the cable into the tap body as shown In Figure 81.

Figure 81 Assembling Plug Body
(picture courtesy of AMP)



Figure 82 Assembling plug body
(picture courtesy of AMP)

5. Using the supplied allen wrench thread the button m
frame until the pressure block bottoms on the track and st

Note: Do NOT over-tighten the w
ureversible damage to the tap.




.- 6. Drill through the cable using the application tool. Figure 84 details this
. procedure. Clean away any debris from the hole.

Figure 84 Assembling plug body
(picture courtesy of AMP)

7 Use the socket end of the application tool to thread the probe into the tap

until it bottoms.
Note: Do NOT over-tighten the probe as this may cause

-reversible damage to the tap. Hand tighten the
probe only. ‘




The following steps apply if you are installing the transceiver.

osts with the contacts on the printed

9. Attach the tap body onto the printed board assembly using suitable
hardware as shown in Figure 86.

F. igur? 86 Assembling plug body
(picture courtesy of AMP)




practi

cal exercise 15.2 Coaxial cable F connector

Equipment
Vour teacher will provide you with the following:
e coaxial cable type RG-59

e F type connector

e coaxial cable tripper

e crimping tool

Procedure

1.

Determine how much of the sheath to remove. Generally the centre
conductor should extend past the end of the connector about 3mm.

Select a coaxial cable stripping tool or adjust a tool, following the

manufacturer’s specifications, to the above requirement. Using the
stripping tool prepare the coaxial cable for termination. Avoid cutting

any of the strands in the shield. Cutting too many strands could cause a
poor connection. Adjust the tool if necessary.

Figure 87 Preparing the cable using a stripping tool



3 Remove the sheath, shield and die.lectric. ot .
4- Inspect the stripped area for any nicks, ZOUEES, or stray stran

braided shield. Clip or otherwise remove stray strands away from the
centre conductor. Re-strip the cable if necessary.

cab wn in Figure 11 the

i le as shown m F1 88, until

5 Slidethe F connector onto the

dielectric 1s even with the shoulder of the attachment nut. Ensure that

the connector completely covers all the exposed braid.

.l i N7
_ Xom vy
e el el . e
Figure 88 Fitting connector to cable

6. Using the proper crimp port on the cmmping tool, cnmp the body of the
connector as shown 1n Figure 89.

Note: [f 1t 1s not clear which port 1s the proper one, start
with the largest one and work down.

O \\
o ‘
- (@EDW“’

//
| q\

Figure 89 Crimping the connector




7.

Inspect the connector 10 ensure that:
[0 connector attaches securely to the cable

OO no strands of the braid are touching the centre conductor
ends about 3mm beyond the end of the

0 centre conductor ext
connector

Test Resulis Check List

1. Visual Inspection
[1 wire is visible through the centre

D Shield is not visible
D Centre conductor clear of brad

D Centre conductor extends about 3mm

3. Certification

Participant:

Page 1 of 1




Practical exercise 15.3 Installing a 10 Base2 LAN

Introduction |
orks use a bus topology that can be implemented

IEEE 802.3 local area netw _ | _
on RG-58 “thin” coaxial cable. The IEEE designation for this |
10Mb/s LAN allows 185 metres of coaxial

implementation is 10 Base2. This -
cable and 30 connections per segment. Each work station connects to the

network bus through a Medium Attachment Unit or transceiver that 1s
normally on board the network interface card (NIC). The NIC has a 50 ohm
BNC jack that connects directly to the RG-58 bus by way of a “T" conmector.

At each end of the bus, it is necessary to terminate the cable with its
characteristic impedance for proper operation. 10 Base2 networks commonly

use a multi-port repeater for connecting multiple bus segments together.

Task
Your task is to install a typical 10 Base2 LAN system.

cquipment
Your teacher will provide you with the following:
e basic hand tool kit

e coaxial cable RG-58/U
e connector 50 ohm BNC
e crnimping tool for BNC connector

* face plates to suit taps (AMP 222754-1)
* standard mounting blocks

* terminator 50 ohm (AMP 222504-1)
* Thinnet taps (AMP 222503-1)



Procedure
1.

2. Install a run of RG-58/U coaxial cable from the ﬁmlti—port repeater
(absent) through the first mounting block and finishing with
approximately 100mm spare at the second mounting block. Use Figure

91 as a gmde.
RG-58/U Csble
Multi-part repester
Drop Cabie _
(shown for completion only) shown for completion or
=~ Elﬂlj§| [; POOO PO U[‘_‘B
Tilpu:n
Faceplste
Drop Ceble o
(shown for compiction only) &
s Thmnet
ITap an
= Faceplste

Figure 91 Layout of Practical exercise 15.3

3. Install the first Thinnet tap following the manufacturer’s instructions and
using Figure 92 as a guide.

Mounting

~ ] -~ 7
f- - ._-q‘-‘-’ -/. :.
P L L -u/_::-'-:.r'/
f/

Figure 92 Installing the Thinnet tap
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Learning notes

Cable hauling

(tant axs
Cable hauling is one of the most impo | I |
installation. Some cable installers correctly believe that coaxial cable i

virtually indestructible as it appears bulky and well protec tod | '!‘ Ui-'"lp?ﬂmn
to the devices it interconnects, There are many (hotors to consider before and

during any cable hauling operation, Y ou need to examine some of these

{ACTOS,

peots of any succonsiul system

Relore cable haul

Refore starting & cable hauling operation it 18 important to make the following

tests and inspections:

(1 Check the label on the cable reel or box to verify the cable 18 the
proper type and size

L) Inspect the cable dispenser for damage during transport, or from
rough handling

W Do acontinuity and decibel loss test on the cable to venity the

manufacturer's certification data

After the above checks you should walk the cable route and take the
following steps

\J  Locate all haul poimnts and remove the draw- box COVEIS, if
applicable
W Check that draw-box locations allow sufficient room to meet the
cable' s munmmum bend radius (As a rule, ensure that the box
opening and haul point locations are at least four times the
mnimum cable bend radius,)
W ldentty all locs S where ‘
\ L 10CAToNS where 1t may be NCCCSSary 1o use spccwl
AOREME 10 complete the hauling operation
L.—I ‘ Or cable TAVS. VeI cnou -h < " g :
=) B space 1s available within the cable
1 &l
IL ] i O ODETT O It

4 Installations
01 dppropnate s1ze

cvenly mstallation of hangers are

120 Data ( ;hiuu (Twasted Pair & E‘
- Module Resource

e

0

L

Pull marker strings through the cable pat
| cable before cutting the cab)
_ .g- .
"l

Obtain a copy of the engin - in
for the relevant ﬂlbhw

me

During cable hauling
During the cable haul it is importar
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Equipment
Your teacher will p
2 x RG 58 cnmp connectors

tre of RG 38 coaxial cable

1.5 me

various coax cable strippers
set of hand tools
hand crimping tool for RG 58

50 ohm BNC coaxial cable connector

G 58 COHXIa] cable

Procedure

|

prepare the cab
in the manufacturer’s instructions. Ifno i mmleto me:mm
Figures 73 and

74 as a guide. It is preferable to use a proprietary stripping
removes sheath, shield and dJelectnc to the correct dmﬂﬁ P
Follow

: J. U

_|I|




| 2 Slide the centre contact (crimp pin) onto the centre cable conductor

tightly (see Figure 75)

Figure /) Assembling centre pin

| ' [ ¢ shown 1n Figure 76,
1. Crimp the contact in place using & suitable tool a i

Coaxial cable
crimper

Figure 76 Crimping centre pin

4. Insert the crimped centre contact into the plug body and fit the cable
braud over the support sleeve as shown in Figure 77,

Figure 77 Assembling plug body

T
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loop resistance

The cable scanner will repeat these tests at 100, 200, or 500k

increments up to a maximum of 100MHz. The scanner WlIl '-'z'__’jl" o 4

indicate where the cable has failed. Thorough testing re

cable from both ends. It is possible to do each of the above t individua

to analyse a fault more closely.

cable under test "




The acceptance levels for each test vary with the different LAN cable
requirements. It is possible to program the scanners to suit a particular LAN
v ~ condition. The scanner can save information obtained in its memory for H
printing out later. The user receives the information in a report format that
provides a permanent hard copy of each individual cable. The category 3
scanners can hold about 500 hundred auto test reports.

Wire map
s the wire connections between the near

The cable scanner tests and display
and far ends of a cable on all four pairs. If STP cable is used the tester also

tects the continuity of the shield. The wire map test detects and reports
' lit pairs and reversed pairs. The tester will

n of the test. Following are sample

Q] faulty connections
OO cables routed to the wWrong location

] wires broken by stress at conmections

) damaged connecior
0 cuts or breaks In cable

This display indicates an open Of
wire 1. The shield 1s also open.

Figure 10 Sample wire map
showing opén circuit




Short A
- Possiblecansesofshortcncmtsmac?b e

Ths display indicates a short

Figure ] ] Sample wire map
showing short circui



Split pairs
Possible causes of split pairs in a cable include:

0O wires "
connected to wrong pins at connector or termination modules

Figure 13 Sample wire map
showing split pairs




Quality cable testers mcflude a 11(111;t

s a measurement (4" g elling through a cable

5 d haracteristic impedance. If a SIgna] trav ga]l e st

;t]:rfxpt change in the cable’s impqdancc, some Or . reﬂ -

hack to the source. The timing, S1Z€ ar}d polarity Ol L

. dicate the location and nature of the impedance discontinuities : ”1:,; 1
i

L) S r_-|l
III III |
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Following are sample displays from a Fluke DSP-100 CableMet

gy —

TDR Pair 1,2

30

15
Reflection = 10% at 23 metres

AY Adjusts scale < ) Moves cursor
Next Scarnning
Pair On Of

This display indicates an openl on

pair 1,2.

Figure 16 Sample TDR showing opern wire

Short circuit



<uch as pinches, kinks and the like |
s should not occur in twisted pair segments)

0 taps into wire pair (tap
O excessive loading ata coaxial tap

O mismatch of cable types
0O incorrect value of terminator

TDR Pair 4,5

0 30 60
Reflection = 20% at 23 metres




Near end crosstalk

TDX Analyser Pairs 1,2-3,6
100

Pairs
This display mdicates eXCcessIve
untwisting of cable pair at far-end
connector.

Figure 19 Sample TDX showing NEXT fail




100

i
|

30 60

Cursor at 33 metres
A V Adjusts scale «f p Moves cursor




The 110 wiring block 18

connection. This quick € '
prevents COITOSION between the clip

and the conductor. I |
The fixed cabling terminates in the base of the 110 wirng block-s --
~ross connects terminate in the top of the connecting block. This metho
different to the Krone system where incoming circuits terminate at the't¢
the wiring module and outgoing circuits originate at the bottom of the =

module. B

1 |II
‘ 'r‘il'.;- .i'
| .!l |
;

1ask

:e(\)gralt&kl s to install a 100 pair floor distributor using the 110 wiring blo
\clecommunications outlets and associated cabling



Procedure
1.

, skirting trunking and plastic trunking to the
as a guide.

usi-ng the necessary tools and hardware. Use Figures 39 and 40 as a
guide for positioning the blocks.

-!‘:E.‘L't'.'":'.::'.‘?:.":‘::. Tra— ......._-__;;;;-._._...-:: L p—litS
IO 111313111117 o .

TR - Xo)(ok
ISP | FLITUIEY V1111 MR G

0 -. e T T ".,...:.:‘.:_'.'.__-::f.- (»)

6 = 4 P&ll' i | mini—-mmking
100 ohm |
UTP cables

e e T T T e L Ll bbb it

Securely fix
blocks to
work board

Figure 40 Installing the frame

Modular 8x8 Faceplates



een Call v = .

FL -||
4. Installtwo4p
the 110 Block. Use F

Jir Category 5 cables betW
igure 39 as @ guide.

Figure 41 Termination at Modular 8 x 8 faceplate

i Check the wire colour code and position in the modular connector and
if this is correct then use the ‘punch down' tool to terminate the wires.




Terminating at 110 blocks

9. Lace the cables through the correct openings in the 110 wiring blocks.
10. Remove about 75mm of sheath from the first cable.

11. Lace the wires into the appropriate positions in the 110 winng block. Be

careful to ensure the untwisted length does not exceed 13mm. The cable
cheath should finish as close as possible to the point of termination. Use

Figures 42 and 43 as a guade.

12. Visually msp
miswires or reversals. Us




Figure 44 Terminating cabling in wiring block
(picture courtesy of AMP)

14. Visually inspect the cable termination at this point to eliminate any
miswires reversals or sheared conductors.

15. Carefully position a 4 pair connecting block (or biscuit) over the wiring
base. The blue marking must be to the left side of the block.

16. Seaf the connecting block using an AT&T- 788]1 impact tool or
equivalent. Use Figure 45 as a guide.

e
TE TN
. L

(AT&T 788]1)

Figure 45 Installing cabling blocks
(picture COurtesy of AMP)



rning notes
When designing
best meets each specifi
distributor so it compri

Lea
. o provide 2 solution that

floor distributors it 1s necessary 1 :
¢ site requirement. It is desirable to d&ﬁlgn the

ses discrete fields. You can
ork area field in the centre area of the di

Figure 49 shows this

example, positioning the W
to segregate the vertical
arrangement.

cabling and data ports.

jO0Base-T Token Ring Hub




Configuration
Figure 50 shows the configuration of the distributor.

Workstation field
uses 10

Highband 16 modules

10Base-T Token Rmg Hub

patch directly from
hub ports to
workstation ports

Voice field

uses 4
Highband 16 modules

Incoming
oice cable

Figure 50 Configuration of floor distributor



Cdnfiguration | il i
Figure 51 shows the configuration of the distributo

Work area field
B Vertical

Incoming
voice cable

Figure 51 Configuration of floor distributor



BNC

Figure 63 Connector types for coaxial cables

BNC connector




Fthernet

Ethernet’s nise 1n Popularity stems from its simplicity. It is easy to set-up,
flexible, and readily extendable. Due to its popularity and acceptance as a
standard, many manufacturers provide capabilities for connecting their

devices to Ethernet. This includes a broad range of devices from mainframes

and PCs to mass storage devices. Figures 64 to 66 illustrate examples of
small, medium, and large scale Ethernet configurations.

Coaxial Cable Segment
500 metres maximum

Node

Transceiver cable
<€— 5() metres maximum

Coaxial Cable

N\

Transceiver and Coaxial
Cable Tap
(100 Nodes pef Segment)

Node
Node



cable. Timing Cl :
transmitter may be on. This

Receiver |
The receiver section couples the signals from the Ethernet coaxial cable to the

receiver buffer circuit. Receive (1) and Receive (-) are generated and sent to
the transceiver cable pair, provided the signals on the Ethernet cable exceed
the average dc threshold for a valid signal. The average dc value of the signal
and a collision threshold are sent to the collision detector circuit. The
recerver includes a protective circuit to prevent electrical damage between
Ethernet and the receiver interface.

Collision detector






Technology has allowed the manufacturing of transceivers small enough to £
on the network interface card inside the work station (see Figure 69).
Therefore, most interface cards now provide both an AUI port and a BNC
port. The BNC port connects to the internal transceiver allowing the RG-58
backbone to connect directly to the work station with a BNC “T” connector,
eliminating the external transceiver and AUI cable. Multiple segments of

10 Base5 and 10 Base2 may connect as a single network using repeaters. The
four-repeater rule and the maximum of five cable segments apply.

BNC-to-BNC BNC *“T" Connector
camectar cable

— |
-58 50 chm cosxaal cable

BNC ‘T’ Comnector




qff BNC T Connector

..........
IIIIIIIIII
-----------
-----------
-----------

# ARCNET
Terminator

Figure 70 Standard Arcnet set-up
(picture courtesy of AMP)



IBM 3270

?M :n%rstem Network Architecture (SNA), including both the 3270 and

y§t X en\'lronm-ents, 1s perhaps the most prevalent mainframe netwo

In its raw form, non-intelligent video display units attach to either a terminal
controller or directly to the mainframe computer. The mainframe contains all
data files and prf)cessing capability. The communications path exists
between the mainframe and each terminal. This is in contrast to the PC to PC
path of the local area network.

In the traditional 3270 system terminals attach to the SNA systems with

93 ohm (RG-62) coaxial cable. Figure 71 shows the traditional system on
RG-62 cable. IBM 3270 devices use a BNC interface to connect to the
cabling system. Terminal controllers (terminals or multiplexers) connect to

the mainframe through a telephone line with modem hook-up.

93 Ohm (RG62)

Coaxial Cable "—

- —
To Controller

70 on RG-62 Cable

; M 32
FzguT67I 15 e_gyofAW)

(pictur€ court




IBM System/ 34, 36, 38 , ¢ includes the midrange

' ' ’s SNA environmen ;
Al with the 3270 System, IBM’s S % .
co::::guter Systems/ 34, 36, 38 and AS/400. Thes? systzllllls ;1;(; us dllm,s
terminals that attach to a controller or CPU contaming all O system

processing capability. ls
In its original format terminals and peripherals connect to SPU Zmé:jle -
through 100 ohm twin-axial cable. Groups qf up to seven devic Sy
chain to each port of the CPU as shown 1n Figure 72.

100 Ohm

Twin-axaal -
Q Cable Q

=dl 13 o G (13 e G | :
/B8 R l .

Terminal 2 Terminal 1 e

Host CPU

- %
Termunal 7

Figure 72 IBM 3x on Twin-axial Cable
(picture courtesy of AMP)

wang cabling system

I'he Wang cabling system uses dual RG-59 cables. One cable terminated on
a BNC connector and the other terminates on a TNC connector. This

overcomes polansation problems. Twisted pair cable i used
substitute for this system. P RE 4

Broadband




Before cable haul
Before starting a cable haulin
tests and inspections:
0O Check the label on the ¢
proper type and s1ze.
O Inspect the cable dispenser for dam
rough handhing.
0O Do a continuity and decibel loss test on the cable 1«
manufacturer’s certification data.

g operation it 1S important to make the following

able reel or box 10 verify the cable 1s the

A fier the above checks you should walk the cable route and take the

following steps:
0 Locate all haul points and remove the draw- box co
applicable.
Q Chec% tha_t qmw-box locations allow sufficient room to meet the
cable’s minimum bend radius. (As a rule, ensure that the box

ogegmg and haul point locations are at least four times the
minimum cable bend radius.)

O Identify all locations where it may be necessary to use special
rigging to complete the hauling operation.

O Ezgcable trays, verify enough space is available within the cable

O Foropen or free-air installations, verify installation of hangers aft
of appropriate size.

vers, 1f



Pull marker strings through the cable pathway to obtain the actual length of
cable before cutting the cable.

Obtain a copy of the engineering specification or manufacturer’s specification
for the relevant cable hauling parameters. The data should at least include:

(0 maximum hauling tension for the cable
00 minimum bend radius for the cable
0O rngging calculations and restrictions

- ons. ool
limitat nstflcted) sections of

5 _educed-diametet (co  indicate either a poor
nstricted section.

Avoid using




" If the installation requires a power winch, most cable manufacturers

: - e-mesh Hauling grip to hold the cable. The grip
recommend using a wire-m g 11l s, - -

ensures even distribution of the hauling tension 0 -ater of |
cable sheath. Use a swivel link to keep the cable from spiralling WIﬂJm the
duct. Afier slipping the grip over the cable, tape the back end of the grip to

secure the grip to the cable.

Be careful to keep the cable from contacting sharp edges. If possible, provide
permanent protection from sharp edges. Without protection, sharp or jagged
metal protrusions often cut the soft cable sheath.

Afier the haul 1s complete, lay the cable in its final installed position.

Installation specifications often list two separate minimum bend radius
requirements, including a:

J  “Minimum bend radius” that applies during installation
O “Minimum installation radius™ that applies when the cable is tied
down to its final position
When fixing the cable, ensure proper support where the cable makes

- -
-
-

anser. Regardless of the specifications. it is ' '
| : “ good practice to provide support
at the honizontal-to-vertical transition. This keeps the weight of the hanging

;ab_le from degrading the _il{ncﬁon. If a cable tray or duct supports the
onzontal cable, the transition Support can be by way of a roll-out.

applicable codes

Consider affixing an 1dentification 1ag to a cable any time the cable-
J  enters or exits a fire seal

lure repairs
If the finished cable routi
. tng diff; :
deviation on the as built drgwmges,rS St Specilied route, note the
n completion of the cable haulmg OPEration retirem <11 3

aCCE:RR ™SO rsia s &0 21 »




Useful tools
The following are some useful termination tools for coaxial cables

cable stripper
A dedicated coaxial cable stripper matched to the cable and connector type

a]low§ quick a:gd consistent termination preparation. A coaxial cable
strippIng tool is much safer than a utility knife. The draw-back 1s that a

dedicated stripping tool may be expensive. You may need several tools —
one for each type of cable and connector combination.

utility knife
Utility kmives are often used for preparing coaxial cables for texm'n_lalion as

they are cheap and readily available. However,
accuracy to avoid nicking the centre con

knife always cul away from your body.




Practical exercise 14.1 Coaxial patch cord

Task
Vour task is to construct a coaxial cable patch cord using RG 58 coaxial cable

and BNC connectors.

Equipment
Your teacher will provide you with the followng:

e 2 x RG 58 cnmp connectors
e 1.5 metre of RG 58 coaxial cable

e various coax cable strippers

e set of hand tools
¢ hand crimping tool for RG 58

¢ 50 ohm BNC coaxial cable connector




Procedure

1. Using suitable tools carefully prepare the cable to the dimensions shown
in the manufacturer’s instructions. If no instructions use Figures 73 and
74 as a guide. It is preferable to use a proprietary stripping tool as this
removes sheath, shield and dielectric to the correct dimensions. Follow
the tool manufacturer’s instructions.

Figure 74 Stripping dimensions




Figure 75 Assembling centre pin

3. Cnmp the contact in place using a suitable tool as shown in Figure 76.

Figure 76 Crimping centre pin
4. Insert the crimped centre contact into the plug body and fit the cable
braid over the support sleeve as shown in Figure 77.




5. Slide the ferrule over, the braid and sleeve, insert the connector




Practical exercise 15.1 Coaxial cable active tap

Task | |
Your task is to attach a low-profile coaxial active tap to a Thicknet coaxial

cable.

Background

The low profile coaxial tap provides a quick and efficient method of tapping
in to a backbone cable without interrupting user activity on the network.

Eguipment
Your teacher will provide you with the following:
e low profile coaxial tap (AMP 228752-1)

e Thicknet coaxial cable
e hand tool (AMP 228917-1)

Procedure

Ideally the room will have a loop of Thicknet cable, suitable fbr tapping in to,
installed on cable tray around the room.

I. Determine the position of the coaxial tap on the backbone cable as

marked by the manufacturer (see Figure 79). In the absence of any
marks ensure all taps are located at 2.5 metre intervals..




