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HEALTH AND SAFETY

10.

11.

12.

The equipment is not weatherproof and should not be used outside in rain or snow.

The internal circuits and components of the analyser should not be tampered with. No
internal parts are opera  tor serviceable.

Operators should exercise due caution with regard to the engine fan and associated
belts.

Always provide ventilation by using an exhaust gas extraction system or by having an
adequate supply of fresh air.

Before starting an e ngine, ensure that the gear selector is in neutral or park.

Care should be taken with regard to scalding from the cooling system, burns from the
exhaust system and electric shocks from the ignition HT system.

When disconnecting the fuel system of a hot engine beware of the fire hazard caused by
fuel spilling onto manifolds, ignition distributor, etc.

Position the mains cable and sample probe in such a manner that they do not present a
hazard to anyone.

The earth lead of the mains supply cable MU ST ALWAYS be connected to a good earth
point.

Operators should not allow themselves to come into contact with water or other similar
conductors when using the equipment.

Equipment should only be serviced by authorised personnel.

All e quipme nt should be sited in an area that is designated and clearly marked with the
following : 6 FOR USE BY AUTHORI SED PERSONNEL ONLYS®

EXTREME CARE SHOULD BE TAKEN WHERE THIS SYMBOL IS SHOWN
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INTRODUCTION

A Smokemeter consist s of a smokehead, an interfa  ce unit and a PC with operational software
The Smokehead is a partial flow opacimeter suitable for Free Acceleration and Full Load testing

of all sizes and types of diesel vehicles. It consists of two main items, a smoke sampling head

and a control unit.
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Schematic diagram of smoke sampling head
1 Smoke inlet 6 Fan
2 Heater 7 Green LED
3 Bypass 8 Temperature sensor
4 Photo diode 9 Measuring tube
5 Purge air
The sampling head (Smokehead) utilizes a green LED and a photodiode mounted at opposite

ends of a measuring tube, such that the effective light path length through the smoke is 250
mm.

The measuring tube and the LED / Photodiode assemblies are heated such that their minimum
temperature is 70°C, thereby preventing condensa tion of the oil and water content of the
smoke.

The temperature of the smoke is measured at the inlet to the measuring tube so that, if
necessary, an automatic correction can be applied to the opacity readings for smoke
temperatures other than 100°C.

The smoke sampling head contains a fan to draw the smoke sample into the measuring tube

via a by -pass system, so that the pressure inside the tube cannot normally exceed ambient by

more than 7.5 mbar. This provides for rapid response and fast clearance of th e smoke sample
after testing.

The smoke sampling head operates at low voltage (24V DC), and is suitable for use in all
weather conditions and at temperatures down to -15°C. The monitoring equipment is NOT
weather protected and should not be operated outdo ors.
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The lenses are protected by an air curtain which reduces sooting. In addition, the sampling
head has an autorange feature which can provide a step change in LED intensity to
compensate for dirtiness.

The measuring tube contains rings to eliminate reflection, and the LED is pulsed so that the
detection system can ignore any ambient light level. Mid - point calibration is provided by
automatically interrupting this pulse train to provide (for example) 3 pulses out of 8 to give a
calibrated light level  of 3/8 or 37.5% (patented).

Sampling probe s are available to suit most exhaust systems including mid -chassis and vertical.
Extension poles are available for very high vertical exhausts.

The smokehead communicates witha  control PC either via a single  10m cable and Interface
unit orvia wireless (Bluetooth®) communications. The cable carries power to the head and

data in both directions, for the wireless system the smokehead derives its power from internal
rechargeable batteries.

Depending on national re  quirements, various tamperproof security systems may be included
In addition, the sampling head has its serial number stored in permanent memory and the
sampling head contains a clock that provides information for the printout and also to control

the cali bration interval.

This equipment will operate from a mains supply of 100 -240Va.c. single phase 50/60 Hz.
If the equipment is required to operate from a different supply to this it is essential that special
equipment is ordered for your requirement.

The equipment should be stored and kept in a dry condition.

The Bluetooth® wordmark is a registered trademark owned by Bluetooth SIG, Inc. and any use
of such marks within this manual is under license.
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OPERATION

Cabled Smokehead (DX260 -1/DX270 -1)

Connect the smokehead cable to the Interface base unit. Ensure the Interface base unit has
power and data cables connected. Switch on powerto the Interface base uni t. The O0Power
light will illuminate and the Smokehead fan will briefly operate

There is awarm -up time of 5 to 20 minutes dependent on the outside temperature. During this

time the Smokemeter will not return data to the PC
NOTE: For details of software controlled procedures, refer to the appropriate software
manual .

Wireless Smokehead (DX260 -1BT)

For wireless systems the operation of the equipment is identical but a wireless enabled
Smokehead (DX260 -1BT) using Bluetooth® wireless technology is utilised.

Blue flashing LED
indicates battery charging
operation

When the equipment is first switched

on the smokehead should be firmly
positioned onto its charging base and
the unit should be allowe d to charge
for a minimum of five to six hours (or
preferably left overnight) to fully
charge the batteries.

=
\ O//,-/’/
The equipment screen will prompt the Ensure the Smokehead g

user to return the smokehead to its is firmly positioned / (7
charging base between tests. This onto the charger base \ |
must be obeyed in order to proceed
further. Failure to return the
smokehead will result in depletion of
the battery charge and may result in
a shortened lifespan. The test will not
continue until the smokehead has
been returned.

It is strongly advised that the Charger Cradle be left permanen tly
switched ON with the Smokehead in situ overnight to ensure full

§
operational usage at beginning of the working day. §

Please note that rechargeable batteries have a finite lifespan,
therefore the battery pack will need to be replaced periodically if
the smokehead is no longer sustaining sufficient charge for correct
operation. Please contact a Service Engineer through Product
Support.
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The DX260 -1BT wireless S mokehead contains a Multi - Cell Rechargeable Battery designed to
give a maximum of 1.5 hours endurance from a full charge.

To recharge, the Smokehead must be correctly locat ed on its charging cradle. The Smokehead
must always be replaced on the charging cradle in between tests. This will maximise the
battery endurance and is also necessary for test results to be printed.

On the handle of the Smokehead is a highly visible Blu e Light emitting Diode (LED). This LED
gives indication of the status of the Smokehead whether or not it is on its charging Cradle.

Battery Charging Modes and Endurance:

The nominal endurance of the internal Battery pack is 1.5 hours continuous use from a full
charge and cold start. This will vary according to ambient temperature. For optimum use and
battery life, the smokehead should be removed from the charging cradle for the minimum

amount of time and returned to the charger immediately after testing as prompted by the
smoke test Software.

The rate of charging is dependant on a combination of Battery Voltage and Battery

Temperature. | f the Smokehead has seen reasonabl e use
Charged, taking appr oxi marechargg. Ouce fill tdinunalivVeltage loas feenl | y
reached, the battery charging rate is reduced to O0Tri
protracted period, for example overnight, a trickle charge of 15 hours will completely recharge

the internal battery. A bl ue LED on the Handle indicates the Charging Status.

The Blue LED on the Handle  of the wireless Smokehead determines the Charging Status. With

the wireless Smokeheadds unibaluggedimtp a Mains Supply and switched on:

With the Smokehead returne d to Charging Cradle:

LED flashing  slowly (ON for 1 second, OFF for 1 second ): The Smokehead battery is in

6Sl ow Chargeé mode, the charging rate determined by ei
temperature.

LED flashing rapidly (2.5 times per secon d: This shows the Smokehead i s
Mode. The battery should be fully charged within 1.5 hours.

LED flashing very rapidly (5 times per second): This indicates that the Smokehead has

just been returned to its Charging Cradle and has detected t hat it i s OOmsStatasar ge 6

lasts for only a few seconds

LED fast Flicker (8 flashes/sec) on returning Smokehead to Charger : Poor contact with
charger. Remove Smokehead from charger and replace. If problem persists remove

Smokehead, clean all con  tacts (Smokehead and charger) and ensure the charger pins spring

back after compression. If the problem still exists, contact your Helpline.

With the Smokehead removed from Charging Cradle:

LED NO&0O cont i nuSmakshead is running on internal Battery.

LED pulsing O0ONG6 for 2 seconds: Smokeredddattéryohas réachédas ec ond s
Low Voltage condition, and has less than 10 minutes life left before Auto -shutdown.

L ED 06 O Rflebabove Low Voltage condition: Auto Shut down due to Low Voltage. No more
testing possible, return Smokehead to Charging Cradle for recharging.

If the Smokehead has received no Communication from Host Computer for over 6 minutes and
has gone i nto 6 -SRetarethedSmbkehttar to the Charging Unit to invoke a
re sponse.



Smokemeter Service Manual TES1537 Page 9

Fault Diagnosis

Check the Charging Cradle is connected to the 240 V AC Mains. If there are problems
encountered with the charging process the following should be observed:
No LED Lit on Smokehead : Return the Smokehead to Charging Cradle. LED sho uld

display according to Charging level required.

No LED lit on Smokehead after returning Smokehead to Charging Cradle: Check

that the Smokehead is correctly seated on the charging Cradle. The Smokehead has twin
connectors on each insulated foot, and ma y be connected either way round.

Check that the connectors that transmit the Charging Current on the Charging Cradle are clean
and not stuck in a depressed condition.

Check that the Charging Connectors on the insulated mounts on underside of the Smokehead
are clean and free of dirt and obstructions.

To check the charging Voltage at the Charging Cradle: Connect a Digital Multimeter across the
two charging Connectors on the charging Cradle, and depress the Central micro switch . A
Voltage of 30 V dc +/ - 0.5v should register on the Multimeter Display.

The internal battery pack has a finite lifespan and will need to be replaced periodically.

SMOKEHEAD MAINTENANCE

The following operations are possible for Field Service on the cabled (DX260 -1) and wireless
DX260-1BT) Smoke head s.

DX260 -1

Function Check

Lens and sample probe cleaning

Power/data cable change/Repair and Plug Change/Repair
Fan and Grill/Filter replacement.

DX260 Interface Box Check

DX260 -1BT

Function Check

Lens and sample probe cleaning

Fan and G rill/Filter replacement.

Battery Pack Check and Replacement

Smokehead Charging Contact check/Replacement
Smokehead Charger Voltage check and Contact Replacement.

Any other operations involving the DX260 Smokemeter are outside the scope of this Service

Man ual and the Smokemeter should be returned to Customer Service for examination. Itis
recommended that any Smo kemeters that are to be bench e xamined, or repaired are
thoroughly cleane d with a proprietary degreaser to remove all external traces of diesel res idue

as well as garage grime and oil.
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Serial numbers
Serial number locations are as follows:

1 Smokehead internal - Underneath the lens housing fi\
(remove end cap for access). |

1 Smokehead external T on underside of Smokehead. &

CLEANING SAMPLING PROBES
Under normal circumstances the sampling head does not require cleaning .
If a sampling probe becomes restricted with deposits, test results can be affected.

To clean a sampling  prob e, remove the sample probe from the smoke head. Blow through the
sample probe only, using compressed air. DO NOT BLOW THROUGH THE SMOKEHEAD.

CLEANING THE LENSES
Two lenses are fitted in the smokehead, one at either end.

The Smokemeter checks the cleanliness of the lenses at the start of each test, and the PC will
provide a warning when cleaning is required.

ACCESSING A LENS

The cleaning procedure is as follows.

1. If fitted, remove the sampling probe .

2. Unscrew the knurled knob at the sampling probe end of the sampling head and remove
the end cap.

3. Careful ly pull out the lens housing and wipe the lens with a soft cloth (if required, a

little methylated spirit will assist cleaning).

4. Refit the lens housing with the arrow pointing upwards (a little silicon grease on the 'O’
ring will assist fitment i butd onotgeton the lens!).
5. Refit the end cap and tighten the knurled knob.

NOTE: Ensure the end cap locates fully against the body of the sampling head
before tightening the knob. If not correctly located, the lens housing is probably
not fully home.

6. Clean the lens at the other end of the smokehead in the same way.

NOTE: The end cap for the sampling probe must be fitted at the end away from
the sampling head cable.
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Charging Contact check/Replacement (DX260 -1BT only)

Firstly it is important to identify the
condition of the contacts and ascertain the
likely cause of the contact failure.

GOOD The contact has slight
wear, but otherwise
acceptable.

To replace the Smokehead contacts
carefully follow the procedure below taking
care not to lose any washers or spacers
used.

POOR The contact is slightly
corroded through contact with
dirt etc. Also  small signs of

Remove both of the end cap plates from pitting of the plating.

the Smokehead by unscrewing the knurled
securing screws. Put end cap plates aside.

BAD The contact shown left is
showing bad signs of arcing
and corrosion and should be
replaced.

Using a cross -head Screwdriver remove
the 4 screws from the plain end cap plate,

and remove the plate. Put the plate and
screws aside for reuse.

A Service Ki t DAS00560 for contact replacement comprises the following components

M12 Washer WSHR1086 x1

Contact block assembly DAS00553 x1

Smokehead contacts DDL00293 X 4
The DDL00293 Smokehead contacts are used for the foot contact replacement. The re maining
components are used on the charger base (which should ideally be replaced at the same time).

Remove the other end cap plate with the fan by similarly unscrewing the 4 cross -head screws.
Carefully remove the fan and end cap, and after noting the way the cables are connected

inside the Smokehead, carefully disconnect the red and black fan drive wires by gently pulling

downwards on the white Molex connector.

“ /m At the Exhaust end of the Smokehead:

Pull the 2 -way Fan Cable connector, the 4 -way
Power/Comms Connector and the battery pack
connector downwards to disconnect from the

main PCB.

Atthe In let end of the Smokehead:
Pull the Temperature Sensor connector downwards to
disconnect.

Use M7 Spanner to release M4x20 Hex bolt. Use Fine
nosed pliers to prevent charging contact from rotating
with the bolt. Remove bolt, washers and carefully
withdraw disconnected battery pack.

Put battery pack safely aside.

This centre screw and bolt retaining the battery DIN
rail must be removed to permit access to the
negative or ground ter  minal. Use a 7mm spanner
where necessary to undo the contact retaining bolts
and the Din rail nut.
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Use fine nosed pliers carefully to grip the

flats on the Contacts so that the Hex head
bolts retaining the contacts can be undone
with a 7mm spanner as shown.

The reassembly of the new Smokehead
contacts into the rubber feet is the reverse
of dismantling. Care must be taken to
include the small cylindrical metal spacer in
the Negative terminal Rubber Feet.

Ideally, lightly lubricate the four charger
contacts with WD40 or light oil to prevent
corrosion.

DDL00293 Charging contacts are used for the Smokehead foot contact repla cement
T quantity 4 per Smokehead

o M4 x 20 Hex Head
0 M4 x 16 Hex Head

— M4 Washer Shakeproof

= I achar Shakgpinaf M4 x 12 Hex Head
:_ M4 Plain Washer ™= ain Washer T

- M4 Plain Washe[;

e Ju—— RE
= M4 Plain Washer
Insulation Sleeve

=Bl ACK

= M4 Plain Washer M4 Washer Shakeproof ==

f:}:"f—ﬂlllll

a3 S ace)r . " & C

]j C*?arging Contact I Charging Contact Charging Cst::lataf:tr Il
USED: USED: USED:
FAN END ONLY © BOTH ENDS G—) INLET END ONLY &©
FAN l = /' WLET
FAN 7 o||/ INLET
END 41 END

O <5

After dis -assembly and re -assembly of the smokehead charging contact assembly a full
continuity check should be carried out to ensure connectivity and short -circuit prevention.
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SMOKEHEAD C ABLE RENEWAL /FAN Replacement

Should the cable become damaged and require renewal, the procedure is as follows.
1. Unscrew the knurled knob (1) and remove the end cap.

2. Remove the four countersunk screws (2) which secure the interna | fan and grille to the
smokehead end plate.

3. Remove the four panhead screws (3) securing the end plate and carefully ease the
plate clear of the housing.

4, Disconnectthe 4 -pinplug (4 a). If carrying out a fan replacement disconnectthe 2 -pin
plug (4b) and replace the fan . Carefully fit the fan and fan grille to the end plate (4
countersunk screws)

5. Remove the 4 wires from the 4 -way plug. Undo the metal cable clamp from the end
plate. Loosen the cable gland strain relief and remove the cable fr om the end plate.
6. Re-fit the new cable through the cable gland strain relief and secure to the end plate
with the metal clamp (Important: secure the clamp on the earth braid of the cable). Re
fitthe 4-way plug. Ensure the cable gland strain relief is tightened.
7. Connect the 4 -pin plug (4a) and the 2 -pin plug (4b)
8. Locate the end plate to the smokehead (cable on left hand side) and loosely secure with

the four panhead screws.

9. Check that the lens housing is fully in, then fit the end cap and secure with the knurled
knob. Fully tighten the knurled knob then slacken half a turn.

10. Push the end plate upwards as far as it will go, and then fully tighten the 4 panhead
screws.

11. Fully tighten the knurled knob on the end cap.
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SMOKEHEAD BATTER Y REPLACEMENT  (Dx260 -1BTonly )

Should the battery pack require renewal, the procedure is as follows.
1. Unscrew the knurled knob (1) and openup both endcap s.

2. Remove the four panhead screws (2) & (3) securing the end plate s and carefully ease
the plate s clear of the housing.

3. At the fan end, di  sconnectthe 2-pinplug (4 a) and also the 2 -pin plug (4b) connected to
the fan .

4, At the probe end, di  sconnectthe 3-pin plug ( 5).

5. Depending on which version - loosen the two sc  rews (6a) or the plastic spacer (6b)

securing the battery pack and remove old battery pack, do not remove by pulling the
cables. Ensure the connectors do not foul any components during removal/replacement
of the board.

6. Replace with new battery pack (no te orientation). Discard the two securing screws
(earlier versions) or the plastic spacer (later versions) T no longer required.

7. Re-connectthe 2-pin plug (4a),the 2 -pin plug (4b) andthe 3  -pin plug (5).

8. Relocate the end plate s to the smokehead an  d loosely secure with 4 panhead screws
(@) .

9. Check that the lens housing is fully in, then fit the end cap s and secure with the
knurled knob. Fully tighten the knurled knob then slacken half a turn (8) .

10. Push the end plate upwards as far as it will go, and then fully tighten the 4 panhead
screws.

11. Fully tighten the knurled knob on the end cap s.

NOTE: Ensure the battery is disposed of in accordance with current rules and regulations

applicable and enforced in your area. When the equipmentis fi  rst switched onthe = Smokehead
should be firmly positioned onto its charging base and the unit should be allowed to charge for

a minimum of five to six hours (or preferably left overnight) to fully charge the batteries.



