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OTHER FEATURES Strong mechanical design.
Automatic zeroing.
Automatic ranging.
Hugged screw-in lead connectors.
Over range protection,
2 amp fuse

AUTO/MAN OPET Printer Controls
Button in for manual out for Auto m - W {on top of unit)

Kool 200520 iy AR

Engine Kill Button®

Function Control
Hullons

Hower Balance

Partable Engine Analyser Control Buttons

SevnPrbpnt

l Function Selector LED's

“Engine Kill Button will stop engine if held in. Red Test Lead must be connected to the
negative side of the coil {or other specified connection) and the Black Lead to earth.

BASIC OPERATING INSTRUCTIONS AND TEST LEAD HOOK UP,

The Sykes-Pickavant Portable Engine Analyser No 300620 has been designed as a general
purpose automotive diagnostic aid, incorporating the electrical test functions of volts, amps
and ohms measurement.

These basic multimeter functions are described below, followed by specific applications
‘guidance for the automotive service engineer.

LEAD CONNECTIONS
NOTE. When attaching the Battery Power Leads check that the Power switch is OFF FIRST.
Connect Jeads as shown in the illustration below (diag i}. Ensure that where leads plug into

the Analyser the metal collars are screwed finger tight to prevent the leads from becoming
accidentally detached during testing.



DIAG 1
Test Lead Hook Up - INDUCTIVE
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Note: See instructions overleaf when using Analyser with Scope 300630 through interface
cable.

Ensure the jaws of the Inductive clamp are fully closed over the No1 plug lead. Note that
during testing the clamp may become heated due to the proximity of hot engine components,
5o take care to avoid burns.

The KV pick-up should be clamped onto the HT lead running from the coil centre to the
distributor centre.

For many situations the "Test Leads" are connected as shown in the illustration with the hiack
chip to earth and the red one to the negative, or CB*, coil terminal- eg testing dwell, RPM etc.
When using the Analyser for Volt, Amp and Ohm tests the Test Leads will be connected as
indicated below.

NOTE. When testing Ohms the Analyser will produce its own current to pass through the
object being tested, so DO NOT attach the Test Leads to a source of power or the unit may
be damaged.

"Many European manufaciurers now describe the coil terminals as "no 1" for the CH/negative
terminal and "no 15" for the SW/positive terminal.

NOTE: If the Tach, Dwell or Power Balance functions indicate the number of cylinders
incorrectly it may be due 1o a bad spark plug lead; run the kv test on each plug lead 1o
determine their condition.

Also if the display shows a flashing "0" recheck all connections, particularly that the ind uctive
pick-up is correctly seated; move the pick-up to another lead f the flashing persists after =i}
connections have been rechecked.






Press the Power button and take the ohm reading by placing the probes either side
of the component,

When the probes are shorted together a reading of around 0.2 or 0.3 ohms will show-
this represents the resistance of the test leads themselves. If making tests on low
resistance components the test lead figure must be subiracted to get a true reading.
Over, say, 10 ohms this correction can be ignored.

with: Ohm readings, and with: many other functions; the Analyser will automatically
choose the correct range for the value of the reading, and will indicate which range is
selected by the placing of the decimal point.

Measuring Current (AMPS)
For these lests a shunt needs to be connected in series with the component to be
tested, as shown in the diagram below, which illustrates a test on an alternator. The
sige of the shunt marked "-" should be connecled to the battery side of the broken
connection, and the "+" side to the component. The Test Leads are connected with the
red connector to the "+" shunt tab, and the black one to the "-" tab. Press the Amps
button and check the correct indicator LED is showing. Allow current to pass through
the circuit and check the reading.
NOTE: During the testing the shunt may get hot so take care 1o avoid burns.

DIAG 2

INSTRUCTIONS FOR AUTOMOTIVE APPLICATIONS
This Analyser will be found of great value to the service engineer in diagnosing problems in
many of the vehicle operating systems, such as;-

Electrical Supply System

Charging System

Starting System

lgnition System

Fuel Management System

Mechanical Combustion System

Generalised diagnostic procedures for each of these Systems are described in more detail
below, but users are reminded of the need to always consult vehicle manufacters procedures
and specifications before conducting tests and making adjustrments.









STARTING SYSTEM

Excessive resistance in the Starting System will result in slow cranking and hard starting.

The prime components are of course the Starter Motor and Solenoid although before
proceeding with any tests on this unit the condition, suitability and performance of the battery
must be verified. It is not possible to diagnose a starter problem without a good battery.

Voltage Drop on Voltage drop in this situation is measured by connecting the voltmeter
live eircuit across the circuit under test (diag.3). Disable the vehicle from starting

by grounding the CB terminal on the coil. Crank the engine and

observe the volt readings, which should be no more than 0.3v. A
nigher reading than this indicates excessive drop. A useful way fo
locate the cause is to progressively move the voltmeter lead from the
starter back towards the battery. In each position crank the engine
and look for a decrease in voliage readings. This will indicate the area
at fault, eg. damaged cable, bad connection or worn contacts in the

solenoid.
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Voitage Drop on
earth circuit

Voltage Drop on
solenoid

DIAG 5A

DIAG 5B

i the results in the above test are acceplable the next step is o
check for voltage drop in the earth circuits. Connect the leads to
battery earth (-) and starter molor case (diag 4). Grank the engine
and gbserve the readings, which should be no more than 0.2v. [T in
excess of this suspect bad battery terminal connection, damaged
battery earth cable or loose starter motor bolts.

Connect Analyser across solenoid terminals (diags 5A & 5B),

if the solenoid is remote from the starter the maximum voltage drop
should be 0.2v. Where a solenoid is incorporated with the starter
the maximum reading should be 0.3v. On automatic transmission
vehicles the neutral salety switch {inhibitor switch) should be checked
in the same way.

NOTE: Ensure the transmission seleclor is in neutral or park. If high
readings are obtained check manufaciurers specifications as some
switches are adjustable.
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Cranking current

IGNITION SYSTEM

Measurement of the current drain on the battery when cranking can
provide a good indication of a problem in the starter, when the drain
is excessive. Install the shunt between the earth cable and the
negative battery terminal and connect the Test Leads as previously
described. Disable the vehicle from starting. With the amps function
selected operate the starter and note the amp reading. i this is higher
than recommended tolerances the starter should be removed for
further examination.

Apart from the battery the major components in this system are the Ignition Switch, the Coil,
the Distributor the Spark Plugs and the HT Leads,

Primary circuit
voltage drop

DIAG B

Primary circuit
cranking voltage

This check is 1o ensure that the power feed from the battery to the
primary coll winding is not suffering any undue loss as a result of
poor connections. First check the battery voltage by placing the black
and red Leads onto the battery terminals and operate the starter 1o
remove any surface charge on the battery. Connect a fused jump lead
to the GB coll terminal or ensure the distributor contacts are closed.
Mote the voltage then move the red Analyser Lead to the coll SW
terminal (diag 6). Compare the reading with the ignition on. The drop
should usually be no mere than 0.5V but check against manufacturers
specification. If greater than allowable all connections along the circuit
should be checked.
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To ensure that the battery is delivering sufficient current to the coll
whilst the starter is operating the Analyser can be left connected as in
the above lest. When the starter is operated for about 5 seconds a
voitage of at least 9V should be maintained at the SW terminal; it not
then check the battery condition, and also that the hattery has been
matched to the vehicle correctly. ‘A further cause may ba a faulty
starter drawing too much current.
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cylinders should be checked: expect a normal rise of 3/dkv.

RPM The Analyser should be connected with the red Test Lead to the coil
(CB} and black to earth. Select RPM, start the engine and read off
HPM.

MECHANICAL COMBUSTION SYSTEM

The Portable: Engine Analyser can perform a useful overall "health check” onthe functioning
of the engine: by conducting either an automatic.or manual Power Balance check:. This type
of check allows a comparison to be made between the relative performance of each cylinder,
which is a reflection of the total condition of all the mechanical (and electrical) factors at work:
e, valve condition and sealing, piston and ring condition, compression, plus ignition fiming
etc. To understand how the test works think of a situation in which 4 men are rowing a boat,
and their speed is measured. By stopping one man at a time from rowing and checking the
effect on boat speed the man who isn't "pulling his weight" can be identified.

Use the general lead hook up and press the Power Balance butlon. Select Auto for an
automatic check, and set the printer to Auto. Start the engine and check the Power Balance
LED s illuminated and the BPM displayed. Press Start and the Analyser will proceed with an
automatic check through each cylinder.

Initially the engine RPM will be shown with all cylinders operating Then engine BPM will be
shown with the test cylinder disabled. Finally a Power Balance value for that cylinder will be
shown. This value will be given as a % drop. When the Analyser has worked through the
cylinder sequence, in firing order, the printer will produce a print out showing the vaiues for
each cylinder.

A manual Power Balance check is possible by switching to "Man”. The number of cylinders
display will show 1, 2, 3, 4 etc representing the first, second, thirg etc in the firing seguence.
When the cylinder number you wish 1o fest is showing, immediately press the Start bution.
At the conclusion of each cylinder test the Analyser will again show engine HPM, disabled
HPM, and then a % value. The printer will print the value and disabled RPM, and then the
Analyser will return to the cylinder "count”, for another 1o be selected.

NOTE 1: It the vehicle is fitted with a thermostatically controlled cocling fan and/or an
electronic idle speed control, these devices must be prevenied from operating during the
test otherwise the results will be invalidated.

NOTE 2; Hf the vehicle is fitled with a Catalytic Exhaust System it is possible that the Power
Balance check will cause very high temperatures in the exhaust system; allow sufficient
cooling time before repeating lests.

SPARES

Your Sykes-Pickavant Portable Engine Analyser should require ittle insevice maintenarice,
and few parts are replaceable by the user. H you suspect your unit requires senice please
reter {o the Guarantee section which explains the procedure indetail. Under no circumstance s
should the unit be repaired by an unauthorised person.
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