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5.1. INTRODUCTION.

This section contains information about maintenance and fault-finding.

General maintenance is discussed first. This is followed by instructions on how to replace each module. A diagnostic flow chart is included at the end of this section.

Note:

In this section, all instructions assume that you are looking at the front of the CT4. Thus, a reference to the Left Hand Side of the CT4 means the same side as the locks.

CAUTION:

The CT4 contains CMOS integrated circuits in the Network Unit, Coin Mechanism, Credit Display and Dial modules. Faults in these boards are not to be corrected on site due to the complexity and static discharge susceptibility of the modules.

Where a fault exists in any of the above modules, replace the module with a working unit. No attempt should be made by the field technician to fix the fault at component level.

Reminder:

The CT4 is a Customer Owned Phone. The customer may choose not to have a maintenance agreement with TELSTRA. If you service a phone which is not covered by a maintenance agreement, you must do so on an FFS (Fee For Service) basis, in accordance with the latest relevant advice.

You should make Customers aware of the fact that their CT4 may be covered by their Property Insurance, and that the cost of repairs may be recoverable through their insurer.

5.2. MODULE REPLACEMENT.

5.2.1. Handling, Packing and Return of Faulty Modules.

CAUTION:


The Network Unit, Coin Mechanism, Credit Display and Dial module all contain static sensitive CMOS integrated circuitry. Premature failure of these devices may be caused by electrostatic discharge. Therefore it is essential to take anti-static precautions before touching or handling any PBA or its components.

Suitable precautions include:

»
Wearing an earth wrist strap to discharge body static.

»
Ensuring that all equipment, including the phone, is effectively earthed.

To reduce the incidence of premature failure due to static discharge or physical damage, you must take the following precautions:

	»
	Always discharge static from yourself before disconnecting the line and before handling a PBA.


	»
	Always ensure that the line is disconnected before removing or inserting a PBA or any electrically-connected module.



	»
	Handle PBAs by the edges. Do not handle PBA tracks, components or edge connectors. Contaminants from your fingers can cause corrosion and high resistance connections.


	»
	Handle components carefully. They are physically delicate. Finger pressure on a component can fracture, but not necessarily break, component leads and cause a future fault. Do not handle the boards by using any large components (such as capacitors) as this can cause the solder tracks to lift and go open circuit.


	»
	To protect against physical damage and damage due to static discharge, a PBA must always be wrapped in an anti-static bag and then placed in the protective container provided with the item. Protective cartons are available from State Stores. Serial/Item No. 189/49 is a 340mm x 225mm x 80mm carton. Serial/Item No. 189/50 is a 340mm x 300mm x 100mm carton.


These procedures apply to both working and faulty PBAs. Careless handling, storage and transportation may cause secondary or future faults.

5.2.2. Payphone problem Report Form.

A Fault Report Form containing as much detail about the suspected fault as Possible, must be attached to each module returned for repair. These labels are used to compile a statistical summary of faults. These labels are available from local Stores.

Figure 5.1 shows the locations of the main CT4 modules.
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Figure 5.1
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Figure 5. 2. Coin Mechanism. (1/3)
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Figure 5. 3. Coin Mechanism. (2/3)
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Figure 5. 4. Coin Mechanism. (3/3)
5.2.3. Coin Mechanism.

The Coin Mechanism (Serial/Item No. 35/841) is shown in Figures 5.2 to 5.4. A label attached near the bottom left-hand corner gives the date of manufacture and the serial number.

5.2.3.1. Mounting.

The mechanism is mounted in a cradle which may be moved from the normal operating position to a test position as follows:

»
Grasp the cradle lift handles and pull upward and forward.

»
Release the handles to ensure that the cradle locks into the test position.

In this position, coins inserted will be collected into the refund chute instead of the coin box.

Note:

The top cover assembly cannot be fitted when the mechanism is in the test position.

To return the coin mechanism to its normal operating position:

»
Grasp the cradle lift handles and pull upward. The mechanism can then be lowered to its normal operating position.

5.2.3.2. Removal.

»
Tilt the Credit Display module forward. This prevents the Credit Display module being damaged when the mechanism is removed or replaced.

»
Disconnect the wiring form at the rear of the coin mechanism by pulling the plug out of the CV socket.

»
Grasp the coin mechanism lift handles and pull the mechanism up and out of the cradle.

5.2.3.3. Replacement.

»
Grasp the Coin Mechanism lift handles.

»
Line up the tabs on the sides of the Coin Mechanism with the slots in the cradle and lower the mechanism into the cradle. Ensure that the display is clear of the mechanism while doing so.

»
Release the coin Mechanism lift handles and the mechanism will lock into position.

»
Replace the plug at the back of the Coin Mechanism into the CV socket.

5.2.3.4. Clearing Coin Jams.

The mechanism is constructed to allow for easy clearing of coin jams.

The coin selecting and storage channels are hinged at one end. On replacing the handset, the unhinged end is forced away from the body of the mechanism. This may allow any jammed coins or other objects to fall through to the refund chute.

To clear coins or other objects jammed in the mechanism or chute:

»
Remove the coin safe door and coin box to obtain access to the blockage through the coin safe housing.

»
Remove the coin mechanism.

5.2.3.5. Cleaning.

The coin mechanism flapper can be opened at 90 degrees to the coin mechanism body to allow cleaning of the select and storage channels as follows:

»
Loosen the two screws securing the coin holding stopper lever guard to the mechanism and remove the guard.

»
Pivot the coin mechanism flapper stopper out of the way.

»
Remove the black plastic refund cover on the front of the mechanism.

»
Pull the flapper away from the mechanism.

When cleaning is necessary, use isopropyl wipes  to remove light grime.

5.2.3.6. Fault Report.

When returning a faulty mechanism for repair, a Problem Report Form must accompany it. 

import h:\\ct4\\drawings\\mekfault.tif
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Figure 5.5. Network Unit.
5.2.4. Network Unit.

The Network Unit (Serial/Item No. 35/842) is shown in Figure 5.5. The unit has a label attached to the top protective rail showing the date of manufacture and the serial number.

5.2.4.1. Removal.

The unit is located in two slots at the rear of the CT4. To remove the unit:

»
Disconnect the three line cord wires and the earth wire terminated on the quick-connect terminals in the upper left-hand corner of the board.

»
Unplug the T and P plugs located in the upper left- and right-hand sides respectively.

»
Press in the plastic catches located at the sides of the unit, and lift the unit up and out.

5.2.4.2. Replacement.

Replacement is the reverse of removal. The T and P plugs are keyed so that they will fit in only one direction. The line wires and the earth strap from the frame should be connected to the quick-connect terminals corresponding to the colour coding on the label above the terminals.

5.2.4.3. Line Cord.

The Line Cord terminates on the top left hand corner of the Main Network Unit.

Under some circumstances, such  as if the CT4 line cord cannot be accessed at the lightning arrestor block or 610 sockets, it may be necessary to disconnect the line cord quick-connect tags from the network unit. The tags are insulated to prevent them from shorting against components if the network unit has to be removed.

5.2.4.4. Strapping Options.

There are several straps at the top of the network unit which must be set correctly. These straps are detailed in Table 5.Error! Bookmark not defined.. Asterisks (*) identify the default (factory) settings.

	Strap
	Position
	Function

	DMS
	MP
	Meter pulses displayed when KS key is in D position.

	
	CC*
	Call Cost displayed when DS key is in D position.

	MSS
	DC
	DC Meter signalling.

	
	50 Hz*
	50 Hz Meter signalling.

	CCD
	SC
	Category Change diode short-circuited.

	
	OC*
	Category Change diode open circuit.


Table 5.1. Network Unit Strap Settings. Asterisks (*) identify default settings.
DMS Strap.

The DMS strap is used to select the display mode when the KS key is in the D position.

When the strap is in the MP position, the "$" sign is turned off and the display shows the number of meter pulses received.

When the strap is in the CC position, call cost is displayed.

MSS Strap.

The MSS strap is used to select 50Hz DC meter pulse detection. (DC metering is not used)

CCD Strap.
In many of the older exchange types, such as Step by Step (SxS), ARK, etc., access to the proper classifications is not possible when the category change facility is used. Therefore, it is sometimes necessary to strap-out the category change diode (CCD) in the CT4.

When the CCD strap is in the SC position, the diode is short-circuited and the category change facility is disabled. In the OC position, the diode is unaffected (open circuit), and the category change facility is enabled.

5.2.4.5. Test LED.

An LED has been incorporated on the network unit to indicate the state of the microprocessor and associated circuitry. If a DAU is fitted, it contains an LED which operates in parallel with that on the Network Unit.

The LED comes on briefly when the handset is lifted. This indicates that the microprocessor has been reset and is operating.
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Figure 5.6. Tone Identification PBA
5.2.5. Tone Identification PBA.

The Tone Identification PBA (Serial/Item No. 35/951) is shown in Figure 5.6.

5.2.5.1. Removal.

»
Unplug the PBA from the TP connector on the Network Unit, taking care not to bend any of the pins.

5.2.5.2. Replacement.

»
Replacement is the reverse of removal.

CAUTION:

Take care to connect the PBA the right way up. In the correct orientation, the Telstra logo is the correct way up, and on the left-hand side.

5.2.6. Anti Fraud Board (AFB).

The AFB was introduced about 1992 with the aim of reducing ESD type fraud. The serial and item number is 35/979 and is shown in figure 5.7.

5.2.6.1 Removal

The AFB is located on the network board T Connector. Unplug the main ribbon cable and the earth wires from the AFB. Remove the AFB from the T Connector.

5.2.6.2 Replacement

Replacement is the reverse of removal.

Note: 

Detailed instructions are provided with each board for installation purposes.
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Figure 5.7. Anti Fraud Board.
[image: image8.png]



Figure 5.8. 10/70 Tariff Unit.
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Figure 5.9. CT4 Tariff Board.

5.2.7. 10/70 Tariff Unit and CT4 Tariff Board.

The 10/70 Tariff Unit (Serial/Item No. 35/964) is shown in Figure 5.8.

The CT4 Tariff board (Serial/Item No. 35/1545) is shown in Figure 5.9

5.2.7.1. Removal.

»
Disconnect the Tariff Unit or Board from the PM1 IC socket on the Network Unit and remove. Take care not to bend the pins on the Tariff Unit or Board connector.

5.2.7.2. Replacement.

Replacement is the reverse of removal.

Note:

An arrow on the solder side of the 10/70 tariff unit identifies the top of the unit. Figure 5.8 shows the unit the right way up when mounted. An arrow on the tariff board also identifies the top of the unit. See figure 5.9.

5.2.7.3. Strap Settings for 10/70 Tariff Board.

There are three positions for the first meter pulse setting, and three for the second. These are marked 1st and 2nd on the PCB. In addition, each diode position is marked 10, 20, or 40. If a diode is fitted in one position, it sets the tariff for the value marked at that position. Values not marked on the PCB are obtained by using more than one diode. For example, fitting one diode in the 10 position and one in the 40 position gives a tariff setting of 50 (10 plus 40).

All diodes must have the Cathode towards the centre of the PCB, and the Anode near the edge.

Table 5.2 identifies the diodes to be inserted for each possible meter pulse setting. Diode positioning is the same for setting the first or second meter pulse tariff. An X indicates an installed diode.

	
	Diode Position

	
	

	Meter Pulse Tariff
	10
	20
	40

	10 cents
	X
	
	

	20 cents
	
	X
	

	30 cents
	X
	X
	

	40 cents
	
	
	X

	50 cents
	X
	
	X

	60 cents
	
	X
	X

	70 cents
	X
	X
	X


Table 5.2. 10/70 Tariff Unit strap settings.

An X indicates that a diode is inserted in that position.

5.2.7.4. Dip Switch Settings for CT4 Tariff Board.

The CT4 Tariff board (35/1545) consists of a number of diodes and dip switches (see Drawing 1), which are used to set the MCF (Minimum Call Fee, switches 1-5) and subsequent CU (Call Unit, switches 6-10) charges.

Different combination of dip swiches can be used to set MCF & CU from 10c to $1.90.

Instructions come with the Tariff Board (35/1545) as well as a screw & a nylon post which will securely fix the board to the CT4 Network board to stop it from falling out.
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Drawing 1
Drawing 2

Drawing 2 shows how the dip switches are set to take 40 cents MCF & 40 cent CU.

Example: If the customer requested to charge all Local calls at 70 cents and all subsequent meter pulses on STD and IDD calls at 70 cents:


Dip switches 1, 2, & 3 (MCF) would be in the "ON" position as well as dip switches 6, 7 & 8 (CU). (See Drawing 3). (10c+20c+40c=70c)
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Drawing 3

5.2.8. Line Cord.

The Line Cord Serial/Item number is 30/263.

It may be necessary to replace the line cord when a fault exists in the cord or a longer cord is required.

5.2.8.1. Removal.

»
Place the coin mechanism in the test position.

»
Remove the network unit.

»
Remove the screw and bracket anchoring the line cord inside the CT4.

»
Remove the line cord, and disconnect it from the 603 plug or lightning arrestor block.

5.2.8.2. Replacement.

Replacement is the reverse of removal.
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Figure 5.10. Handset Assembly.
5.2.9. Handset Assembly.

The Handset Assembly (Serial/Item No. 35/869) is shown in Figure 5.10.

The handset contains the transmitter and receiver (which are both 4T inserts) and the hearing aid coupler coil.

The caps are screwed tightly in place, and cannot be removed in the field.

The handset cord terminates in quick-connect terminals.

5.2.9.1. Removal.

»
Disconnect the two pink and two yellow wires terminated on the quick-connect terminals on the terminal board on the left-hand side of the CT4.

»
Remove the two screws holding the black plastic cable guide on the left hand side of the CT4 and remove the guide.

»
Remove the screw holding the metal cable clamp to the base of the CT4. Remove the cable clamp.

»
Slide the cord through the grommet, and remove the plastic cable sheath.

»
Remove the handset unit.

5.2.9.2. Replacement.

Replacement is the reverse of removal. Wire colours are marked on the terminal board connectors.
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Figure 5.11. Credit Display Module and Follow-On Call Button assy.
5.2.10. Credit Display Module.

The Credit Display Module (Serial/Item No. 35/877) is shown in Figure 5.11.

5.2.10.1. Removal.

»
Remove the black plastic cover from the module.

»
Remove the two screws securing the module to the dial and ringer base (located on either side of the Follow-On Call Button assembly).

»
Remove the wiring loom plug from the socket on the module. Remove the Follow-On Call Button assembly.

5.2.10.2. Replacement.

Replacement is the reverse of removal.

5.2.11. Follow-On Call Button Assembly.

The Follow-On Call Button Assembly (Serial/Item No. 35/878) is shown in Figure 5.12.

5.2.11.1. Removal.

»
Press at the bottom right-hand side of the assembly. This will release the right-hand catch.

»
Remove the assembly.

5.2.11.2. Replacement.

»
Locate the plastic catches at the back of the assembly in the square holes in the Credit Display module.

»
Press the assembly against the module to lock it in place.
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Figure 5.12. Dial
5.2.12. Dial.

The Decadic version of the dial (Serial/Item No. 35/874) is shown in Figure 5.12. A DTMF version of the dial is also available. Serial/Item No. of the DTMF dial is 35/894.

5.2.12.1. Removal.

»
Disconnect the dial pad wires connected to the small terminal board on the left hand side of the CT4.

»
Push the dial pad to the right and remove it.

5.2.12.2. Replacement.

Replacement is the reverse of removal.

5.2.12.3. Strapping Options.

If the old Decadic dial is fitted, no strap settings need to be changed. However, if the DTMF dial is fitted, you will have to set straps to select either DTMF or Decadic dialling. Strap settings are shown in Table 5.3. Link pins 1 and 2 on X3 and on X4 for DTMF Dialling. For Decadic Dialling, link pins 2 and 3.

	Strap
	Position
	Function

	X3
	Pins 1 and 2 linked.
	DTMF Dialling.

	
	Pins 2 and 3 linked.
	Decadic Dialling.

	X4
	Pins 1 and 2 linked.
	DTMF Dialling.

	
	Pins 2 and 3 linked.
	Decadic Dialling.


Table 5.3. DTMF Dial Straps.
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Figure 5.13. Ringer.
5.2.13. Ringer.

The ringer (Serial/Item No. 35/875) is shown in Figure 5.13

5.2.13.1. Removal.

»
Disconnect the purple wires terminated on the quick-connect terminals on the terminal board on the left-hand side of the CT4..

»
Remove the two screws securing the ringer to the dial and ringer base.

5.2.13.2. Replacement.

Replacement is the reverse of removal.
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Figure 5.14. Terminal Board.
5.2.14. Terminal Board.

The Terminal Board (Serial/Item No. 35/887) is shown in Figure 5.14.

5.2.14.1. Removal.

»
Disconnect the Ringer, Dial, Coin Tin Switch, Key Switch and Handset wires.

»
Gently unclip each of the four clips holding the board in place.

5.2.14.2. Replacement.

Replacement is the reverse of removal. Ensure that all four clips are engaged.

[image: image18.png]



Figure 5.15. Case/Instruction Plate.

5.2.15. Case.

5.2.15.1. Top Cover.

If the top cover sustains major damage, replace it and fit the appropriate instruction plate. The Instruction Plate (Serial/Item No. 35/847) is attached to the Top Cover assembly with six nuts and washers as shown in Figure 5.15. The protection cover for the LCD Credit Display is mounted on the underside of the Instruction Plate. It must be removed from the original plate and re-fitted to the new one when replacing the original. The front three screws also secure the protection strip, which is located inside the front cover, and provide protection against illegal access into the phone through the front of the plastic Top Cover.

5.2.15.2. Safe Door.

If the safe door is seriously damaged, you can change the entire door assembly. However, only the damaged items should be replaced if possible.

5.2.15.3. Body.

If major damage occurs to either the coin safe compartment or the lower section of the mechanism compartment, remove the complete CT4 and return for servicing. Replace after the fault has been rectified.

5.2.16. Locks.

In general, any damage to a lock should be notified to the State Payphone coordinator, who will arrange for a locksmith to rectify the problem or fit a new lock.

5.3. FAULT DIAGNOSIS AND FLOW CHARTS.

5.3.1. Fault Location.

CAUTION:

Due to the complexity and ESD (Electro-Static Discharge) sensitivity of the ICs in the Network Unit, Coin Mechanism, Credit Display and Dial Modules, no circuit repairs or mechanical adjustments should be attempted in the field.

However, to trace the fault to a particular module, a few procedures have been outlined below for some faults. These are followed by diagnostic flow charts.

5.3.1.1. Display Remains Blank.

It the display remains blank when you lift the handset, check the following items:

»
The KS key should be in the C position.

»
If the phone has just been installed, or the line cord has been unplugged, the CT4 should be left for at least 40 seconds on-hook for the line capacitors to charge fully.

»
All wiring should be correct.

»
Plugs should be located firmly in their sockets and quick-connectors (particularly the line wires) should be terminated properly.

»
The coin box should be positioned correctly.

If all these items have been checked and the fault persists, replace the Network Unit and/or Credit Display module.

5.3.1.2. Coin Box Full Test.

When the coin box is full, no calls can be made.

You can check for Coin Box Full by turning the KS key to the L position and lifting the handset. If the display shows F, the coin box is full or there is a coin jam.

5.3.1.3. Coin Jams.

If F is displayed when you lift the handset with the KS key in the L position, but the coin box is not full, there may be a coin jam. Blockages can be cleared by removing the coin box and gaining access to the blockage through the coin safe compartment, or by removing the top cover and coin mechanism.

5.3.1.4. Uncollected or Incorrectly Collected Coins.

If no coins are being collected, or if the wrong number of coins are being collected, check that all wiring plugs are correctly located in their sockets.

Check for Meter Pulse and Line Reversal.

The fault may also be in the Coin Mechanism or Network Unit. Replace the Mechanism and/or Network Unit.

5.3.1.5. Cut-Off after Answer.

If a call is cut off after approximately 3 seconds of CSA, check the following:

»
Sufficient credit should be available prior to making the call.

»
The earth wire should be connected (and earthed) and the L+ and L- wires should be terminated correctly.

5.3.2. Diagnostic Flow Charts.

The following pages contain flow charts for use in CT4 fault-finding. There are 14 charts in all. Cross-references between charts are shown with the chart number and entry point. So, for example, a reference to A, Chart 7 means that you should proceed to chart 7 and continue from the point on that chart marked A.

Note:

Before replacing modules, first check that Meter Pulses and Line Reversal are being received, in case the fault is in the exchange or the wiring rather than in the CT4.
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import h:\\ct4\\drawings\\ctflow01.tif
Flow Chart 1 of 14.
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import h:\\ct4\\drawings\\ctflow02.tif
Flow Chart 2 of 14.
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import h:\\ct4\\drawings\\ctflow03.tif
Flow Chart 3 of 14.
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import h:\\ct4\\drawings\\ctflow04.tif
Flow Chart 4 of 14.
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