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FIGURE 1. MODEL MEA-1500 SL with test stand and prinfer
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INTRODUCTION

GENERAL INFORMATION

The modular engine analyzer, Model MEA-1500 SL, shown in Figure 1, displays test data for the
detection of abnormal operating conditions in gasoline internal-combustion engines. It is
microprocessor-controlled and electronically self-calibrating. Testing is accomplished through:

* a 12 inch oscilloscope ("scope”) that displays ignition, alternator and
elactronic systems signal waveforms.

* a 12 inch video display unit (VDU) that displays digital test data and
plain language instructional messages which provide assistance in
operating the tester.

* a remole control thal permits operation of both the VOU and scope
fram behind the wheel or under the hood.

The analyzer's standard and optional test capabilities and hardware are shown in Figures 2 and
3. The MEA-1500 SL Operator's Manual presents illustrated instructions for operating the engine
analyzer with all options installed.

Refer 1o “Accessories” for a complete listing with part numbers of standard and optional

AcCCossories,

MEA-1500 SL Test Capabilities

STANDARD OFTIONAL
* APM * HC,CO,C02,02 emission module
* Dwell * Amps/Vacuum
* Stroba Timing * Oil temparalture
* Battery & Distributor volt * Diasel
* Scope volt/kilovolt/millisec * SUN Data Link communication
* Pinpoint volt/ohm * Lambda and AFR
* Frequency
* Duty cycle
FIGURE 2. Standard and Optional Test Capabilities.
MEA-1500 SL Hardware
STANDARD OPTIONAL
* Analyzer console * Industry-standard printer
* Remote control * 4 Gas analyzer
* Test-lead boom = Amps/Vacuum kit
* Leads, connector * Oil temparature kit
* Adaptor set * SUN Data Link communication

* Diesel test kit

FIGURE 3. Standard and Optional Analyzer Hardware.
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Safety Precautions

The following precautions must always be observed when doing automolive testing.

1.

10.

11.

12

13,

14,

15

16,

Exhaust gases contain carbon monoxide which is a colorless and odorless lethal gas.
Always work in properly ventilated areas.

Gasoline fumes are explosive. Do not smoke argund gasoline.

Wipe up gasoline spills immediately and dispose of soaked rags in proper air-tight
containers. Always stop leaks and clean spills immadiately,

Check the engine oil level and add oil if necessary before lesting.
A vehicle should not be tested if it is low on oil.

Check the coolant level before testing. A vehicle should not be tested if it is low on
coolant, If the engine is hot, check the level of the cverflow tank.

CAUTION: Do not open closed coolant systems while the fluid is hot,

Do not wear loose clothing or a necktie near an operating engine.
Keep hands and hair away from moving engine parts such as fan blades, belts or pulleys.

Be particularly careful not to operate the timing light too near fans or belts. The timing light
may have the effect of making the fan seem to “stand still”. This is a dangerous optical
illusion which might cause the operator to contact the fan.

Safety goggles should be used when working on & vehicle to protect eyes from acid, dust,
gasoline, or objects which may fly off moving parts.

Mever lock directly into the carburetor throat when cranking or running the engine,
Backfiring may causa burns,

Mever wear wrist watches, rings, or other jewellery when working on a vehicla. Such items
may catch on moving paris or cause electrical shen circuits, burning the wearer.

Avoid contact with hot surfaces such as exhaust manifolds and pipes, mufflers, catalytic
converters or radiators and hoses,

Do not lay tools or equipment on the battery. Accidental grounding of the battery terminals
may cause shocks or burns, damage wiring, or damage the battery itself. Battery acid can -
damage clothing and burn skin or eyes. if you contact batiery acid, wash with as much
water as possible and use weak soda(such as baking soda) to neutralize the acid. If acid
enters your eyes, see a doclor as soon as possible.

A fire extinguisher should always be kept in the work area. The extinguisher should be
suitable for a range of uses including gasocline, chemical and electrical fire.

High voltage is present in the secondary side of the ignition system. Always use insulated
pliers when handiing ignition system compenents while the engine Is running.

Hydrogen gas is produced by automotive batteries. Flame or sparks near the battery may
cause it to explode.

Place wheel chocks in front of and at the rear of the drive wheels before testing a vehicle.
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OVERVIEW

Operator VDU messages

With the exception of the oscilloscope, the MEA-1500 SL operates entirely through individual dis-
play screens, called “pages”, which appear on the Video Display Unit, commonly referred 1o as a
VDU, A “menu” page contains a list of eptions from which the operator is prompted to make se-

lactions.

To make menu selections, and to advance from page to page, the operator follows the prompl

messages which appear on the VDU, Prompt messages usually ask the operator o make remaote
control entries. If a specific key should be pressed to complete a required action, the key's sym-

bal will be highlighted in reverse video on the VDU, This means the key symbaol will be contrasted
in black against a bright green VDU background.

Status indicators are another type of operator message, which indicate the stale of tester sel-
tings, controls and hook-ups. Some status indicators will flash on the VDU when the operator's
immediate attention is required. For example, the TRIGGER PICKUP NOT SENSED message flas-
hes on the POWER BALANCE page if the trigger pickup is not connected properly.

"Help” messages are supplementary pages which tell the operator how to periorm a specific
tzsk, They contain information on: 1) analyzer set-up, 2) vehicle set-up, 3) analyzer operation and
4) vehicle connections. The help messages (which explain the tasks related to an individual
page) are available by pressing the Il key, on the remote control, when the page is displayed.

Typical example of a specific help page.

1. IF PRINTER COPTION IS FITTED
CHECK PAPER SUPPLY AND ALIGN
PAPER PERFORATION WITH PRINTER
PAFPER CUTTER. WHEN A PAPER
ADVANCE (FORMFEED) IS DESIRED
QuickLY PRESS Bl TWICE.
2. IF EMISSIONS OPTION IS FITTED
CHECHK EMISSIONS FILTERS
3. A 15 MINUTE WARM-UP IS
REQUIRED FOR EMISSIONS READING FIGURE 4. Shows a help message
WHEN WARM UP IS COMPLETE wiich can be accessed from the
PRESS B TO CONTINUE. CALIBRATION page and axplains
4. TO USE TESTER WITHOUT EMISSIONS whal the operalor needs to know
PRESS El io successiully complete calibration.
Note the prompl message at the
bottorn of the page with key in
FOR MORE HELP PRESS 1 reverse video.
TO RETURN TO PROGRAM, PRESS

Archived and scanned by Aapje.info



Program Menu

The analyzer's primary menu is the PROGAAM MENU page (Figure 5), which contains four or five
options. Brief deseriptions of each option's purpose and principal features appear in the following
paragraphs.

The PROGRAM MENU page can be reached at any time by pressing the Il key once or twice,
depending on where you are in the program. To select an option on the PROGRAM MENU, press
the key number corresponding to the menu selection on the remote control.,

PROGRAM MENL

1. VEHICLE SET-UP
2. VEHICLE TEST

4. POWER BALANCE
4, CALIBRATION

5. SDL-16 (NOT ACTIVE)

12 MINUTES WARM-UP IN PROGRESS FIGURE 5. Shows the Program Menu
from which the operator selects
ihe desired analyzer function.
TO SELECT PROGRAM PRESS NO.
VEHICLE SET-UP

ENTER NO. OF CYLINDERS

ENTER NO. OF CYCLES

ENTER MAGNETIC OFFSET -
1-"HG /2-MBAR

1 -AFR [2-LAMBDA

FUEL TYPE

1 = SUPER

2 = REGULAR

3=LPG

L - Y
o

FIGURE 6. The MEA-1500 5L is pre-set
for the most comman four-cylinder
vhicles. Help messages detail how
ENTER VEHICLE DATA, PRESS B to change the setting if needed.

TO RETURN TO PROGRAM, PRESS
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MEA 1500 SL PROGRAM FLOW

Title ~ oystem Calibration Program
page check - | ﬂ Menu
r
o a || N
[ee] HELP
T— N
— : e
1l al | B O B
Vehicla Engine Adjustment] | Power Calibration| | Data _
Set-up Electrical |——{ Emission Balance Menu Link R
== ] '
a I~ e | "
|
HELP HELP l HELP HELP | | HELF HELP
- |
Enhanced HELP | |
scopa | No.
—_ |
Static Cranking Icdle | | Manual Auto
Key on | | Balance [ Balance
| -
|
N o |
|
HELP HELP
Static Low High
Key off Cruise Cruise

Program Flow of the MEA-1500 5L (incl. optionals)

SELECTION #1: Vehicle Set-up
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The VEHICLE SET-UP page (Figure 6) is used to set four vehicle specifications:
no. of cylinders, no, of cycles, magnetic offset angle and fuel type.

Upon the analyzer power-up, the vehicle set-up page is preset for 4-cylinders, 4-Cycles,
a magnetic offset angle of - 20.0 degrees, mBar for vacuum measzurement, Lambda and Super.

The analyzer accepts 2, 3, 4, 5, 6, 8 and 12 cylinders, two and four cycles, and magnelic oftset
angles of between 0 and - 359.9 degrees. The mag. offset angle and the no. of cylinders selected
appear at the bottom of the VEHICLE TEST pages. Refer 1o Figures 7 and 8.




If the vehicle being tested Is equipped with built-in magnetic timing sensors, the magnetic offset
angle will automatically be adjusted, and will override any preset angles. This usually applies to
European vehicles only and the angle will be preset to - 20.0 or 0.0 degrees.

The vacuum is preset to display values in millibar (mBar). It is possible to change this o display
vacuum reading in inches of mercury ("Hg) by pressing the corresponding numkber.
(1 = “Hg/ 2 = mBar).

The adjustment of the carburetor is easily checked using the Lamizda or the Air-Fuel Ratio
measurement. (1 = AFR /2 = Lambda )

For the Lambda measurement Il is necessary to specily the type of fuel the engine is using,. The
operator can make a selection from 3 types of fuel.
(1 = Super RON 98/95, 2 = Ragular RON 91, 3 = LPG).

The aperator can quickly advanca to the VEHICLE SET-UR page from any other page by
pressing the B key, and return to the criginal page by pressing the B key. Rafer to "Test
preparation™ and "Condrols™ for data entry instructions.

ENGINE ELECTRICAL

ENGIMNE SPEED 0 RPM

COIL +/KL.1 0.00 VOLTS

COIL +/KL15 0.00 WVOLTS

BATTERY 0.0 WOLTS

CURRENT 0.0 AMPS

DC VOLTAGE 0.00 VOLTS

DUTY CYCLE 00 %

FREQUENCY 0.0 HERTZ

OIL TEMPERATURE 11 DEGC
FIGURE 7. Help messages that

TDC OFFSET -200 SUPER  4CYL detail how to hook-up the vehicle for
testing can be reached from s
page.

SELECTION # 2: Vehicle Test

The VEHICLE TEST page exists of two separate pages. The VEHICLE ELECTRICAL page

( Figure 7) is used to perform key-on and key-off tests, cranking tests, loading tests and pinpoint
tests. The ADJUSTMENTS/EMISSIONS page ( Figure 8 ) can be entered by pressing the

E& key in the VEHICLE ELECTRICAL page and s used to perform idle tests, adjustment tests
and pinpoint tests. Refer to "Test procedures” for instructions.

Standard test measurements Include engine speed, dwell/distributor volts, duty cycle, frequency,

strabe timing, DC voltage/ohms and battery voltage. Dwell is measured in both degrees and per-
cent. When RPM is 0, the dwell reading on the VDU changes to DIST. VOLTS (distributor volts) for
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checking distributor resistance under static conditions. For pinpoint tests, the DC voltage reading
may switched to ohms (and back to volts) by pressing the VOLT/OHM key successively.

Optional test measurements include amps, magnetic timing, vacuum, temperature, Lambda or
AFR, HC, CO, COz, Oz and HC per cylinder. If the magnetic timing probe is used, the strobe 1i-
ming line automatically switches to mag. timing on the VDU If an option is not installed, NOT AC-

TIVE will appear next to the test parameter.

ADJUSTMENTS/EMISSIONS
EMNGIMNE SPEED B56 HAPM
DWELL 30,0 % 26.0 DEG.
STROBE TIMING 19.0 DEG.
VACUUM 0 MBAR
1.07 %VOL CO 11.62 %VOL CO2
96 PPM HC 35 S%VOL Oz
LAMBDA/AFR 1.14117
DUTY CYCLE BES %
FREQUENCY 68.5 HERTZ
OIL TEMPERATURE 11 DEG.C
TOC OFFSET -200 SUPER . 4 CYL
TRIG. + SUPER S0V
MANUAL POWER BALANCE TEST
ENG. APM 0 BASE:ENG RPM 1
HC PPM 0 HC FFM 0
V0oL |, Op 20.7 VoL O 20.7
%VOL .CO2 0.1 GVOL.COs 0.1
CYL. D.RPM DO.PFM
1
2
3
4

FOR AUTOMATIC , PRESS
FOR MANUAL SELECT CYLINDER

FIGURE 8. Help messages that detail
how to hookup the vehicle for testing
can be reached from this page.

Lambda or AFR are on the same line.

FIGURE 8. This page has help messa-
ges that detail how to prepare the
vehicle for power balance lests and
how to preform them. The HC meas-
surement has a range of 5000 ppm
HC during the power balance fest.
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Selection #3: Power Balance

The POWER BALAMCE TEST page (Figure 9) is used to perform either an automatic power balan-
ce or a manual power balance. In the automalic power balance, each cylinder is shorted out auto-
matically in firing order sequence and an individual RPM CHANGE and HC RANGE readings are

displayed.(if an emissions modula is installad)

In the manual power balance, cylinders may be selectively shorted out while displaying corres-
ponding RPM changes. The RPM change displayed is the difference between the displayed
BASE RPM reading and the actual reading.

When the emissions option is installed the HC changes will be displayed during automatic power
balance. The HC change is the differance between the displayed BASE ppm HC and the highest

HC reading while a cylinder is shorted out,(This measurement is available with program version
V 3.16 or higher).

When the program level is lower than V 3.16 the readings of vacuum and CO, HC, O2 will appear
during manual power balance tests. The changes in these measurements may be observed when
individual eylinders are shorted out. Refer to "Test Procedures” for power balance instructions.

Selection #4: Perform Calibration

One of the two pages will appear when this menu seleclion is made.

a. If an emissions module is not installed, the CALIBRATION page(Figure 10)identical to the

one that appears after the tester seli-test/warm-up page, will be displayed. Refer 1o
"Test Preparation” for instructions on how to automatically self-calibrate the analyzer.

b. If the emissions module is installed, a CALIBRATICN MENU page(Figure 11} will be
displayed. The menu contains a selaction of gas calibration or the above menticned
system calibration.( press 1 or 2 for selection)

Refer to "Maintenance and Service” for details on gas calibration.

CALIBRATION IN PROCESS

BATTERY V. GOOD
VOLT GOOD
OHM

COIL {+)

AMPS

VACUUM

FIGURE 10. If an emissions module
is not installed, this page appears
when selection four is made on the
PROGRAM MENU page.
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CALIBRATION MENU

1. SYSTEM CALIBRATION

2. MANUAL GAS CALIBRATION

FIGURE 11. If an amissions module
is in stalled, this page appears
when sefection four is made on the
TO SELECT PROGRAM, PRESS MO, PROGARAM MENU page.

TO AETURM , PRESS

Oscilloscope

The scope {Figure 12) is capable of displaying primary and secondary circuill patterns, in display,
raster and superimposed modes of waveform display. A five milisecond time sweep and a speci-
al waveform mede to display electronic systems signals, may also be selactad.

When the scope is in the display mode, individual cylinder waveform(s) maly be expanded and po
sitioned at the millisecond scale line by pressing the cylinder's comesponding key number,

With the exception of front-panel adjustment controls for scope brightness, positi-::un.l and spacing,
the scope is operated entirely with the remote control. Arytime a scope control key is pressed,
the setting will appear for a short time in reverse video at the bottom of the VDU (Figure 13).

Refer to “Instruments and Controls” and “Test Procedures® for detailed information on scope ope-
rafion and testing.

FIGURE 12. Shows a display pattern on the scope. The scope is operated with the remote conirol,
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ADJUSTMENTS/EMISSIONS
EMGIME SPEED 855 AFM
OWELL 0.0 % 26.0 DEG.
STROBE TIMING 18.0 DEG
YVACLIUR 0 MBAR
1.07 VoL Co 11.62 %VOL COs
g6 PPM HC a5 SOl O
LAMBDAJAFR 1.14147
DUTY CYLULE 855 %
FREQUEMCY 685 HERTZ
OIL TEMFERATURE &0 DEG.C
TDC OFFSET -20.0 SUPER 4 CYL 3 .
TRIG., + SPER 50V FIGURE 13. Scope selhings appear in
revarsn wideo af the bottormn of the VDL

Murmenc
Entry Keys

VDU Contral
Kays

Scope
Control
Keys

EIGURE 14. Remote controls “OLL" and "NEW" lype.
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CONTROLS

Remote Control

The remote control keypad is divided into three basic sections: numeric entry, VDU control, and
scope control. An engine kill key is located in the upper right hand corner of the remote control.

ENGINE KILL - press B electronically disable the engine (i.e. to stop the engine in emergen
cy situations or to perlorm cranking tests). _
Press the key again to release the ENGINE KILL. When ENGINE KILL is on, a status indicator will

be displayed on the VDU.

Numeric Entry Keys

Numeric entry keys are used 1o make menu seleclions, enter numerical data, and to select a spe-

cific cylinder (i.e. for power balance or scope display).
The function of the key depends on the page displayed. For example, a numeric key pressed on
the power balance page will short out a cylinder. On the VEHICLE TEST page, a numeric key

prassed will select a cylinder for expanded view on the scope.

NOTE: The ten (10), eleven {11) and tweive (12) functions cannot be used in the vehicle Sat-up
page. For example, a number of cylinder entry for & 12 cylinder enging accomplished by
pressing the “1" then "2".

€)-€) Fress these keys to make number entries and select cylinders.

Dual function: Press ten (10) to select the number (i.e. cylinder selection on scope conirol
@ or power balance page). Use the decimal point () with numeric entry keys on the data

entry pages.

@ Dual function: Press eleven (11) to select the number (i.e, cylinder selection on scope
control or power balance page). Use the zero (0) with numeric entry keys on the dala

eniry pages.

Dual function: Press twelve (12) to select the number (i.e. cylinder selection on scope

contral or power balance page).

Selact the plus or minus (+/-) function by pressing this key successively when required on
the VEHICLE SET-UP number entries, and on the Lab scope to select the rising or the
falling edge of the trigger signal.

VDU Keys

VDU keys are used to select or change VDU pages and to clear, print or freeze VDU data.

Dual function, Press this key on the data entry page to move the cursor (>) down the page

fo the next data entry line.
Press this key in the VEHICLE TEST to toggle between the ENGINE ELECTRICAL page

and the ADJUSTMENTS/EMISSIONS page.
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Press this key to advance directly to the Vehicle Set-up page from any other page.

Press this key to ERASE data prior to repeating tests or to clear a data entry field.

\k Press this key to stop the automatic update of data on the ENGINE ELECTRICAL and

il ADJUSTMENTS/EMISSIONS pages and “freeze” the data for analysis. Pressing B3 a
sacond time reactivates the sereen and discontinues the status indicator on the VDU,

H Press the continue key when prompted. It is typically used to leave a test page, start a test

or, to réeturn from HELP or VEHICLE SET-UP pages.

] Dual function:

1z

1) To print out any individual data page, press the key ONCE. There will be momentary
pause before the printer begins to print out the information which appears on the VDU
page, excepl the prompl messages at the bottom.

2) To form feed the printer to the next top of form (perforation), press this key TWICE in
rapid succession. Refer 1o the printer operation section for instructions on setting the top
of form.

Press this key successively to change the display of VOLTS to OHMS and back again on
it {he ENGINE ELECTRICAL page.

Press this key for help In setting up the vehicle, setting up the tester or operating the
M tocter. Refer to the "Owerdew”™ for more detail.

ﬂ Press this key to retum to the pravious MENU page.

Scope Keys

The scope control keys are used to select the type of waveform display and the scale to be read.

Once selected, these settings are displayed for a short period of time at the bottom of the VDU.

NOTE: Upon power-up, the scope is automatically pre-set to dispfay a PRIMARY circuit waveform
in a horizontal row (PARADE) and high scale range.

Press this key to display a PRIMARY circuit waveform on the scope.

Press this key 1o display a SECONDARY circuit wavelorm on the scope.
Dual function; Press this key ONCE to display an ALTERNATOR output waveform on the
scope (signalled from the Red battery(+)lead). Press this key once again to display

us waveforms on the scope (signalled from the VOLT/OHM leads). Press the Il or
key to display PRIMARY or SECONDARY wavelorms.

L ]

W Press this key to display all the waveforms in a horizontal row (FPARADE) across the scop

a.

The number one cylinder spark line is displayed at the left of the scope with the remainder

of the cylinder waveforms in firing order sequence from left to right, ending with the finng
line of the number one cylinder on the right.

Figures 15 and 16 show examples of these waweforms.

Archived and scanned by Aapje.info

13




- ol

m &0 m am

w 18 L] e

m ] L i I 5] aa M « A I— L ] adia s Ta i _._-..-I, L]
I I o

SN U W W | S _.T_..T._. i j“..
(o e ] o e

‘_i:.I_-J'IJ'.!;_.-L ‘:L L hl .h; '!.“1" l-.l-”.ll.“...I.I-“LI‘.I"T::.
FIGURE 15. Secondary Parade Patlern FIGURE 16. Primary Parade Pattern
(Engine firing order 1-3-4-2). (Engine firing order 1-3-4-2).

Cylinder Select

In the Bl mode, the operator may press a cylinder's number on the remote control and display
that cylinder in an expanded sweep above the other cylinders. The cylinder selected will be In-
creased in size and appears in the center of the scope. Pressing the selected keypad number
again returns that cylinder’s waveform back into the original firing sequence.

One or more cylinders at a lime can be selecled. Patlerns are then overlayed, similar to SUPERIM-
POSED. Pressing the B key cancels the cylinders chosen and return the waveforms to the origi-
nal firing sequence. Figures 17 and 18 show examples of secondary and primary waveforms with
cylinders salected.

-1 = L] a1
= _l-l L] l as
ey S £ TR
. S A L »a £ —4 38
- § i i i - ) - L i i i s . §E

; | I . o ]
L] § L
K o 0 e |
LA M MU M A A N R e T s
FIGURE 17. Secondary Parade Pattern with FIGURE 18. Primary Parade Pattern with
Cyilinder No. 1 selecled. (Engine firing arder Cylinder No. 1 selected. (Engine firing order
1-3-4-2). 1-3-4-2).

R Fress this key to display each cylinder waveform one above the other at full screen width.

A RASTER display consists of the cylinder number one waveform displayed at the bottom
of the scope with the other waveforms displayed one above the other in firing order
sequence, By pressing the appropriate key on the remote, a secondary or primary
RASTER wavelorm may be viewed on the scope.Figures 19 and 20 show examples of
these wavelorms.
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FIGURE 78. Secondary Raster Pattern., FIGURE 20. Frimary Raster Patlern.

The raster spacing confrol on the front panel (see "Controls") can be used to change spacing be-
tween individual cylinders. Individual cylinder select is not available in this mode.

Press this key to display a SUPERIMPOSED pattern, which places all the cylinder wave-

forms one top of the other. By pressing the appropriate key, a secondary or primary
SUPERIMPOSED pattern may be viewed on the scope. Figure 21 and 22 show examplos
of these patterns.
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FIGURE 21. Primary Superimposed Fattern. FIGURE 22, Secondary Supermposed Patfern.

Pressing this key once in the Il mode displays an alternator output pattern on the scope.
Figure 23 shows an example of this waveform. Press this key once again and the Lab

“ scope will ba displayad Thic Lab scope function is used to display Electronic Systems
signals. Figure 24 and 25 show examples of these waveforms.
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FIGURE 25. Injection Pattern.” FIGURE 25 a. Diesel pressure waveform pattern.
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Scope Scale Keys

The scale selections made will appear for a short time in reverse Video on the VDU.

Dual function. Press this key to display the first five milliseconds of the PRIMARY or

bl SECONDARY circuit waveform, Press this key successively lo change the horizontal
sweep time scale to 5 mS, 25 mS, 100 mS or 100% dwell scale when the Lab scope mode
is selecled (signalled from the VOLT/OHM leads)

in @ mode, the cylinder select feature IS used with the 5 MSEC sweep 1o show the first five milli-
seconds of the selected cylinder. Refer to Figure 26 for an example. In RASTER and SUPERIMPO-
SED modes, all cylinders will be displayed with the five milisecond sweep rate.

" b
= :-u
- 0 5

| swawscconn scaur IS
w — ra

FIGURE 28. 5 mSec Swoep with Cylinder No 1
selected in Parade mode.

Triple function. Prass this key successivaly 1o change the vertical scale.
PRIMARY circuit wavelorms are displayed in either 0 to 500 volts using the right scale, or
0 to 25 volts using the left scale.

WikY

SECONDARY circuit wavelorms are displayed in either 0 to 50 kilovolts using the right
il ccale, or O to 25 kilovolts scale using the |eft scale.

LAB SCOPE waveforms signalled from the VOLT/OHM leads are displayed in either 0 to 50
valts using the right scale, 0 1o 25 volts using the left scale, or 0 1o 5 volts using the right
scale.To select the correct trigger polarity press the &3 key to change the trigger polarity.
Refer to Lab scope for detailed information on how to use the key.
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FIGURE 27. Tester-Mounted Controles and Scales.
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FRONT-REAR PANEL CONTROLS and SCALES (Figure 27)

Operational

Basic operational controls on the front and raar of the unit include:

Rear
1. ON/OFF SWITCH - Two position switch (Tester ON - Tester OFF) on tester rear panel is
used to power the tester and turn the head sign light on.

2 VEHICLE GROUMD POLARITY SWITCH - Two position switch (Negative Ground/Fositive
Ground) located on the rear panel. Be sure the switch is in the proper position belore
testing (“positive* for positive ground systems and “negative” for negative ground systems).
Most vehicles are negative ground.

3. PUMP - Two position swilch (Operate/Gas calibrate) on rear panel of gas analyzer. Turmn
this switch to OPERATE when testing with the aptional emissions package to extend
pump and filter life. Turn off when not in use.(Versions up till V 6.00 only)
For version V 6.10 and onwards, the computer program will overrule the switch position,
When an emissions test is selected the pump will automatically turmn on. In the MENU mode,

the pump will turn off,

Front
4. [oml Momentary switch on analyzer front panel duplicates the engine kill function on the
.#  remote control. Both engine kills, switch and key can be used together, so if the

engine kill is switched on by the front panel switch, it can be released by the remote
control engine kill key.

Switch on the front panel activates (optional) diesel testing,

Front Panel Scope Adjustments

The following controls on the tester front panel are used 1o adjust scope patlemns:

s. [l  BRIGHTNESS - adjust the intensity of the pattern shown on the scope.

6. HORIZONTAL POSITION - adjusts the position of the pattem on the scope, left to
right.

F i VERTICAL POSITION - adjusts the position of the pattem on the scope, up or dawn.

o0

SWEEP LEMGTH - adjusts the horizontal length of the pattem.

t RASTER SPACING - adjusts the spacing of the individual cylinder patterns, when
the RASTER display is selected.

L4
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Basic Scope Scales

The basic scope displays ignition and charging system waveforms on all test pages and utilizes
two vertical scales to measure voltage, and two horizontal scales to measure dwell and millise-

conds. The scales are:

10. VERTICAL (0 to 25) scale, divided in increments of 1V/1kV (25kV = 25,000V).
0 - 25 V range i5 used when lesting the primary circuit.
0-25 kV range is used for secondary circuit testing.

This 0 - 25 scale is to be used if “25 V" or 25 k¥" is displayed in reverse video on the VDU
after making a B8 selection on the remate control.

11.  VERTICAL (0 to 50) scale, divided in increments of 20V/2kV (S0kV = 50,000V).
0 - 500 V range is used when testing the primary circuit.
0 - 50 kV range is used for secondary circuil testing.

This 0 - 50 scale is to be used if "S00 V" or "50 kV™ is displayed in
reverse video on the VDU afler making a B sclection on the remote control.

12. HORIZONTAL PERCENT OF DWELL (100-0%) scale, divided in increments of 2%.

13 HORIZONTAL MSEC scale, divided into 5 major increments of 1 millisecond, each major
increment further divided into 5 smaller increments each representing 0.2 of a millisecond.

The MSEC scale is selected by pressing the B key on the remote control.

Enhanced Scope ("Lab Scope”) Scales

The enhanced analog scope adds a pinpoint test mode to the MEA-1500 SL.
The pinpoint test mode is entered by twice depressing the Bl key on the remote control.

Three VERTICAL VOLTAGE scales (50V, 25V, 5V) can be selected sequentially by pressing the
B key on the remote control.

Three HORIZONTAL MSEC scales (5 mSec, 25 mSec, 100 mSec and 100 % duty cycle scale) can
be selected by pressing the B key successively.

Select the TRIGGER POLARITY by pressing the & key.
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TEST PREPARATION.

Self-test/Warm-up

1. Plug the tester power cord into the proper power outlet. See the nameplate on the tester
for power requirements.

2. Push the two-position AC power switch (tester ON, tester OFF) to the tester ON position
(Figure 27). A title page (Figure 28], with a copyright notice and software version number,

will be displayed upon power-up.

3, If the printer option is installed, align the paper perforation with the cutting edge of the
printer cover by turning the platen knob.

4, Press I to display the Self-Test/Warm-up page (figure 29). The analyzer will then
perform an automatic self-test. If a system fault is detected, a message describing the fault

appears.

5. If the 4-gas emissions option is installed, a 15-minute warm-up timer will be displayed. If
the B key is pressed belore the warm-up is complete, the tester will calibrate all items
except HC, CO, and COs.

Testing of the vehicle may begin, but readings of these gases will not appear. Repeating
the calibration process filteen minutes later will allow gases to calibrate.

MODULAR ENGINE AMALYZEH

VERSIONV 6.13

COPYRIGHT 1983
SUN ELECTRIC EUROPE

press E 1o conminuE FIGURE 28. This is the first page
the operator will sea after the

MEA-1500 SL is turned on.
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SYSTEM OPERATIONAL

14 MINUTES WARM-UP IN PROGRESS

PRESS TO CONTINUE

Calibration

FIGURE 29, "SYSTEM OPERATIONAL"
means the analyzer has passed its
self-test and everything is in

working order. The warm-up timer
anly appears if the emissions

module is instalied,

& Press the EH key. The CALIBRATION page (Figure 30) will be displayed. Short the

volti-ohm leads together (reference Figure 32)

The message SHORT VOLT/OHM leacds will flash on and off on the VDU until this is done.
Do not attempt tester calibration while the test leads are attached to a vehicle. Incorrect
calibration will result.(Optional items not installed will not be displayed on this page.)

7. The tester will automatically sell-calibrate all tems displayed in Figure 30, displaying GOOD,
NOT CALIBRATEDor SERVICE REQUIRED next to cach parameter.
The calibration may be restarted at any time by pressing the 83 key.

B. When calibration is complete, the message PRESS [l orl# will appear at the bottom

of the VDU,

CALIBRATION IN PROCESS

BATTERY V. GOOD
VOLT GOOD
OHM GOOD
COIL (+) GOAD
AMPS GOOoD
VACUUM GOAD
HC NOT CALIBRATED
co NOT CALIBRATED
CO2 NOT CALIBRATED
02 GOQD

FOR VEHICLE TEST, PRESS
FOR PROGRAM MENU, PRESS

FIGURE 30. “Good" or “Service
Required™ or “Not Callbrated”™ will
appear next to each item as the MEA
electronically calibrates itsalf.

The HC, CO, and GOz readings will
not calibrate untfl the 15 minule
wanm-up is complete.
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NOTE: If the emissions module is installed an autormatic calibration message (AUTOCAL)
will appear on the VDU, every 15 minutes whan an EMISSION TEST page is in use, The
AUTOCAL massage will stay on the VOU for 20 seconds, within this time the tester checks
and adjusts the emissions module. After the automalic zero calibration the tester refums
to the test page. When there /s a measurement of 8 % COgz or more the awtocal will not
be execited.
When the AUTOCAL message appears on the VDU the keys on the remote control will not
respond until the message disappears.

Vehicle Set-up

9. The lester is automatically set-up for 4-cylinder, 4-cycle engines, -20.0 degrees magnelic
offset angle, mBar, Lambda and Super. If these set-up specifications do not need 1o be
altered, the operator may proceed directly to the VEHICLE TEST page by pressing the
key. If the vehicle set-up does need lo ba changed, the operator may select
the VEHICLE SET-UP page (Figure 31) by pressing the [ key in the VEHICLE TEST
pages.[ If the B key is pressed the VEHICLE SET-UP page is entered by pressing the
numbar 1 key on the remote conirol.

To change the test parameters, press the key to advance the cursor to the data line
which is to be changed, then press the B3 key. Enter the new data using the numeric
keys on the remote contral. If the entry flashes on the screen, it is out of limit. Check the

number and re-enter.

VEHICLE SET-UP

ENTER NO. OF CYLINDERS

ENTER NO. OF CYCLES

ENTER MAGNETIC OFFSET .
1-"HG /2 - MBAR

1-AFR [2-LAMBDA

FUEL TYPE

1 = SUPER

2 = REGULAR

3=LPG

'-'MM.EL-D-
(=7

ENTER VEHICLE DATA, PRESS [El FIGURE 31. The MEA-1500 SL is

TO RETURN TO PROGRAM, PRESS automatically preset for these
vehicle spem‘ ficalions

Lead Connections

10.  Connect the test leads always with the engine off (Figure 32) as follows:

a If the vehicle being tested is equipped with a magnetic timing probe receptacle,
install the magnetic probe in the receptacle, with adapter if required.

b. If the vehicle does not have a magnelic probe or the magnetic timing option is not
installed, check timing with the timing light. Clean the crankshaft pulley and the
timing pointer while the engine is still off. Use a piece of chalk or white touch-up
paint to paint the Zero Degree Line on the pulley and the pointer for visibility.
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Turn the timing advance knob on the timing light fully counter clockwise (off) until it
clicks. Then place the onfoff button in the “off" position (white dot out).

Clamp the GREEN-booted primary connector to the Tach or (-) coll terminal.

Clamp the YELLOW-booted connector (black lead) to the positive terminal of the
coil. Both the coil{-) and coil(+) connectors will be part of a single BLACK twinflex

lead.
Clamp the CHROME pattern plck-up (BLUE lead) around the coil high-tension cable.

NOTE: If system does nof have a coil high-tension cabia, SUN options are needed,
for example, the HEf adapter for GM engines or W3A-150.

Clamp the RED-booted connector (black twinflex lead) to the positive batlery
terminal,

Clamp the BLACK-booted connector (Black twinflex lead) 1o the hegalil.fe battery
terminal.

It the vacuum/amps option is installed, clamp the GREEN ammeter pick-up around
the negalive batlery cable(around all cables if there is more than one) with the
arrow on the pick-up pointing away from the battery.

Clamp the RED frigger pick-up (RED lead) around the number one spark plug cable
as close to the distributor cap as possible,

i the vacuum/amps option is installed, connect the vacuum hose to a direct scurce
of engine vacuum, Be careful with any other source connections, such as ported
VACUUM OF VacULMm resernvoir.

if an emissicns module is installed, disable the air pump to prevent sample gas
dilution by clamping or pinching off the hoses or tubes at the air pump or engine.
Some manufacturers recommend disconnecting and plugging the tubes leading
from the air pump.

Consult each manutacturer's specific recommendations.

1. Dizable Pulse-Air systems to prevent sample gas dilution by plugging tubes
al the air cleaner.

NOTE: To prevent damage to the air pumnp, close off hose after diverter valve,
2. Insert the sampling probe Into the tallpipe, at least 12 inches.( 30 cm )
a Connect exhaust ventilation to the tailpipe.

4, Tum the two-position pump switch on the back of the tester to the OPERATE
position.(program versions V 6.00 or lower)

Tum all vehicle accessories off,
Place the vehicle's shift laver in PARK if it has an automatic transmission and set

the parking brake; on vehicles with manual transmissions, place the shilt lever in
the NEUTRAL position and sat the parking brake.
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FIGURE 32. Tester Hook-up to Vehicle.
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TEST PROCEDURES

The following section details a variety of tests which can be performed using the ENGINE ELEC-
TRICAL, ADJUSTMENTS/EMISSIONS, and POWER BALANCE test pages, and the ignition oscil-
loscope. The lests may be used selectively to check for suspected problems or in the entirety to
check overall engine performance.

STANDARD TEST PROCEDURE

The standard test procedure is a suggested sequence of engine tesis performed under various
operating conditions, including:

1) Key-off, engine-off

2) Key-on, engine-off

3) Cranking

4) High cruise

€] Low cruise

6) Idie

7) Snap acceleration

£) Power balance

The tests above are described on the following pages for both standard and optional MEA-1500

SL test capabilities. Be sure to note the capabilities of your MEA-1500 SL before proceeding with
the tests.

1. Key-Off, Engine-Off Tests

CHECK BATTERY VOLTAGE AND CURRENT DRAW AS FOLLOWS:
a. Turn the engine off, close all the doors and turn off all the accessories.

h. Note the readings for Battery and Current.. The bold areas on Figure 33 indicate which lines
should be read.

c. If desired, press the i key to record the results.

Test Mode Test Read | Test Indications - Good
Engine off Battery VDU | 12.4V or higher for 12V systems
Key Off Current VDU | Near©
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ENGINE ELECTRICAL
ENGIMNE SPEED 0 RPM
COIL -/KL.1 0.00 VOLTS
COIL +/KL.156 0.0 VOLTS
BATTERY 12.0 VOLTS
CURRENT 0.0 AMPS
DC VOLTAGE 0.00 VOLTS
DUTY CYCLE 0.0 %
FREQUENCY 0.0 HERTZ
OIL TEMPERATURE 80 DEG.C
TDC OFFSET -200 SUPER 4 CYL
FIGURE 33.

2. Key-On, Engine-Off Tests

CHECK BATTERY VOLTAGE, CURRENT DRAW, COIL (+) AND COIL (<) AS FOLLOWS:
a. Turn the ignition key 1o on, but do not start the engine.
b. Note the readings. The bold areas on Figure 34 indicate which lines should be read.

c. if desired, press the ] key to record the results.

Test Mode TestRead  Test | Indications - Good
Engine off Coil () | vOU Dlap-unds.c;n vehicle type
Key On Cail (+) VDU Close to battery voltage
Battery VDU 12 Volts or higher
H Current VDU Depends on vehicle type
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ENGINE ELECTRICAL
ENGINE SPEED 0 RPM
COIL -/KL1 020 VOLTS
COIL +/KL.15 11.0 VOLTS
BATTERY 120 VOLTS
CURRENT 3.0 AMPS
DC VOLTAGE 0.00  VOLTS
DUTY CYCLE 00 %
FREQUENCY 00 HERIZ
OIL TEMPERATURE B0 DEG.C
TDC OFFSET -20.0 SUPER 4 CYL
FIGURE 34.

3. Cranking Tests

NOTE: Perform cranking tests under no-start and hard-start canditions, Where possible, the

butfon should be used to prevent the engine from starting.

PERFORM CRANKING TESTS AS FOLLOWS:

a If the engine is carbureted and the emissions madule is installed, pump the accelerator
once to Insure that some fuel enters the engine to be sensed at the tailpipe. H the engine
diesels, let the engine cool or pump the accelerator pedal several times before repealing
the test. If the vehicle has a catalytic convertor disconnect the fuel supply when the test
has to be repeated, it is not necessary to pump the accelerator pedal.

b. Crank the engine until test data stabilizes, but no longer than 15 seconds at a time.

c. If desired, press the B3 key to hold the cranking readings for
analysis, or press [ to record them while the engine is cranking.

d. The bold areas on Figures 35 and 36 indicate which lines should be read.
NOTE: If the four-gas option is installed, the appearance of LOW FLOW or PUMP OFF messages in-

dicate that certain conditions shoufd be corrected before proceeding. Turn the gas pump switch
to the OPERATE position, or refer to “Maintenance and Service” lo correct low flow.
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Test Mode Test Read Test Indications - Good
Cranking Engine Speed voUu Min 140-300(4 cyl)130-230(6 cyl)
120-200 (8 cyl)
Caoil (+) VDU Cilose to battery voltage
(Fig.35) | Battery VDU 9.6 Volts or higher
| Current vou Max 90-220(4 cyl)130-250(6 cyl)
210- 280 (8 cyl) i
Dwell VDU Refer to manufaciurer's spec.
(Fig.36) Vacuum VDU Depends on connection
HC VDU Carb over 1000 PPM. Fuel injection

as low as 0
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ENGINE ELECTRICAL
ENGINE SPEED 200 RPM
COIL -/KL.A 6.00 VOLTS
COIL +/KL.15 10.3 VOLTS
BATTERY 10.3 VOLTS
CURRENT 160 AMPS
DC VOLTAGE 000 VOLTS
DUTY CYCLE 00 %
FREQUENGCY 0.0 HERTZ
OIL TEMPERATURE 80 DEG.C
TDC OFFSET - 20.0 SUPER 4 CYL
FIGURE 35. *

ADJUSTMENTS/EMISSIONS
ENGINE SPEED 200 RPM
DWELL 125 % 9.5 DEG.
STROBE TIMING 0.0 DEG.
VAGUUM 0 MBAR
0.00 %VOL CO 0.00 %VOL CO2
1500 PPM HC 20.5 %VOL Oz
LAMEDA/AFR 0.00/ 0.0
DUTY CYCLE BG5S %
FREQUENCY 68.5 HERTZ
OIL TEMPERATURE 80 DEG.C
TDC OFFSET -20.0 SUPER 4 CYL FIGURE 36.

4. High Crulse Tests

PERFORM THE VDU PORTION OF THE HIGH CRUISE TESTS AS FOLLOWS:

a. Accelerate the engine to approximately 2500 RPM (plus or minus 100 APM) and maintain
it for 15 to 20 seconds or until data stabilizes.

b. If the magnetic timing option is installed, timing will be automatically displayed. The
magnetic timing offset angle selected on the VEHICLE SET-UP page will be shown at the
bottom of the VDU, if the set-up is made incomectly the tester automatically updates this
angle for European vehicles only.

c. If the timing light is used, check the timing advance by setting the on/off switch on top of
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tha timing light in the ON position. Then turn the timing advance confrol on the timing
light clockwise until it clicks on. Point the timing light at the timing peinter, then turn the
advance control until the mark on the crankshaft pulley lines up with the ZERO

degree mark on the cover.

NOTE: On engines that have timing degree marks stamped in the timing chain cover, line
up the mark on the crankshaft pulley with the ZERQ degree mark on the cover.

After the above procedure, strobe timing in degrees will appear on the VDU,

When test data stabilizes, press the [E3 key to hold the high cruise readings for analysis,

or press [l to record them. The bold lines in Figures 37 and 38 indicate which lines
should be read.

PERFORM THE SCOPE PORTION OF THE HIGH CRUISE TESTS AS FOLLOWS:

a. Maintain the 2500 RPM test speed while performing the scope tesis:
1. Alternator Condition. Set the scope to Il mode and B&l waveforms. Nete the
uniformity of the ripple waveform.
2. Firing Voltage. Sef the scope to made, 25 KV scale, and wavelorm.
Observe the voltage levels of the firing lines.
3, Coil Oscillations. Set the scope to [ mode and either KBl or
scope scale. Look for 4 or more gradually diminishing oscillations in the
intermediate section of the waveform.
4, Spark Duration. Set the scope to Kl mode and B waveform. Note the
spark lines.
5. Cylinder Timing. Set the scope 1o [ mode and either Kl or wavelorm,
on the low scale ] . Observe the point open or clese signal for variation.
On electronic ignilion systems, the transistor off signals are to be observed for
variation.
Test Mode Test Read | Test Indications - Good
High Cruise Engine Spead VDU | 2400 to 2600 RFM
(Fig.37) Battery VDU 13.2 to 14.5 Volis
Current vou 5 Amps of greater
(Fig.38) Dwaoll VOU | Rafer to manulacturer's spec’s
Timing VDU I| Refer to manufacturer's spec’s
Vacuum VDU | 600 mBar or higher
Co VDU | Lower than low cruise CO
COg2 VOU | Same as low cruisa CO2
HC vou Lower than low cruise HC
Oa VDU | Higher than low cruise Op
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Test Mode [ Test Read | Test Indications - Good
| Lambda | VDU | Between 0.95 and 1.05
| AFR | VDU | Between 14.7 and 15.3
; Alternator | Scope | See “Oscilloscope Testing”
| —— — -
i Firing Voltage Scope | See “Oscilloscope Testing”
Caoil oscillations Scope | See "Oscilloscope Testing”
Spark duration Scope | See "Oscilloscope Testing”
Cylinder timing Scope | See “Oscilloscope Testing”
ENGINE ELECTRICAL
EMGINE SPEED 2500 RPM
COIL /KL 1 6.00 VOLTS
COIL +/KL1S 13.9 VOLTS
BATTERY 141 VOLTS
CURRENT 22.0 AMPS
DC VOLTAGE 0.00 VOLTS
DUTY CYCLE 0.0 %
FREQUENCY 0.0 HERTZ
CIL TEMPERATURE g5 DEG.C
TDC OFFSET -20.0 SUPER 4 CYL
FIGURE 37.
ADJUSTMENTS/EMISSIONS
ENGIME SPEED 2500 RPM
DWELL 50.0 % 45.0 DEG.
STROBE TIMING 30.0 DEG.
VaAaCUuumM 650 MBAR
0.40 %VOL CO 14,56 %WVOL CO2
100 PPM HC 0.5 %VYOLO2
LAMEDA/AFR 0.98/14.8
DUTY CYCLE BES %
FREQUENCY 68.5 HERTZ
OIL TEMPERATURE 85 DEG.C
TDC OFFSET -200 SUPER 4 CYL FIGURE 38.
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5. Low Cruise Tesls.

PERFORM THE LOW CRUISE TESTS AS FOLLOWS:

a. Accelerate the engine to approximately 1500 RPM ( plus or minus 100 RPM) and maintain
until HC and CO stabilize.

b. If the magnetic timing option s installed, liming will be automatically displayed. The
magnetic timing offset angle selected on the VEHICLE SET-UP page will be shown at the
bottom of the VDU, If the set-up is made incorrectly the tester automatically updates this

angle for European vehicles only.

c. i the timing light is used, check the timing advance by setting the on/off switch on top of
the timing light in the ON position. Then turn the timing advance contrel on the timing light
clockwise until it clicks on. Point the timing light at the timing pointer, then turn the advance
control until the mark on the crankshaft pulley lines up with the ZERO degree mark on the

covar,

NOTE: On engines that have timing degree marks stamped in the iming chain cover, line
up the mark on the crankshaft pulley with the ZERO degrea mark an the cover.

d. After the above procedure, strobe timing in degrees will appear on the YDU.

a. When test data has stabilized, press the E3 xey to hold the high cruise readings for
analysis, or press & 16 record them. The bold lines in Figures 39 and 40 indicate which
lines should be read.

PERFORM THE SCOPE PORTION OF THE HIGH CRUISE TESTS AS FOLLOWS:

a. Maintain the 1500 RPM test speed while parforming the scope tests:

1.

Alternator Condition. Set the scope to H mode and B waveforms. Note the
unifermity of the ripple waveform.

Firing Veoltage. Set the scope to B mode, 25 KV scale, and O wavelorm,
Observe the voltage levels of the firing lines.

Coil Oscillations. Sot the scopea to B mode and either Bl o
scope scale. Look for 4 or more gradually diminishing cscillations in the
intermediate section of the waveform.

Spark Duration. Set the scope to Bmode and B waveform. Note the
spark lines.

Cylinder Timing. Set tha scope to B meda and either K or [0 waveform,

on the low scale B, Observe the point open or close signal for variation.
On electronic ignition systems, the ransisior off signals are to be observed for

variation.
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ENGINE ELECTRICAL

ENGINE SPEED 1500 RPM
COIL -/KL1 6.00 VOLTS
COIL +/KL15 13.9 VOLTS
BATTERY 141 VOLTS
CURRENT 10.0 AMPS
DC VOLTAGE 0.00 YOLTS
DUTY CYCLE 0.0 %
FREQUENCY 0.0 HERTZ
OIL TEMPERATURE 85 DEG.C
TDC OFFSET - 20.0 SUPER 4 CYL
FIGURE 39.
'_Te:.-t Mode | Test Read | TestIndications - Good
Low Cruise Engine Speed VDU 1400 to 1600 RPM
(Fig.39) Battery VDU 13.2 1o 14.5 Volts
Current VDU 2.5 Amps or greater
{Fig.40) Drwall VDU Refer to manufacturer's spec's
'ﬁmin.g VDU Flefe_r to manufacturer's spec's
Vacuum VDU Higher than idle
co VDU Lower than idle CO
COz VDU Same as idle CO2
HGC vDu Lewer than idle HC
O2 VDU Higher than idle
Lambda vou Batween 0.95 and 1.05
AFR - VDU Batween 14.7 and 153
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ADJUSTMENTS/EMISSIONS
ENGINE SPEED 1500 RPM
DWELL 30.0 % 27.0 DEG.
STROEBE TIMING 30.0 DEG.
VACUUM 650 MBAR
0.50 %VOL CO 13.56 %VOL COz
i00 PPM HC 0.8 %VOL O2
LAMBDA/AFR 0.9514.5
DUTY CYCLE 865 %
FREQUENCY 68.5 HERTZ
OIL TEMPERATURE Bs DEG.C
TDC OFFSET -20.0 SUPER 4 CYL FIGURE 40.

6. ldle Tests.

PERFORAM THE VDU PORTION OF THE IDLE TESTS AS FOLLOWS !

a Check the vehicle manufacturer's recommended curb idle speed and set-up conditions
and follow the recommendad procedure.

b. Check the vehicle manufacturer's initial timing, speed and set-up conditions and follow
the recommended procedure,

c Bring the engine to the vehicle manufacturer's recommended initial iming speed (plus or
minus 50 APM), and repeat timing procedures.

d. When test data has stabilized, press the E3 key to hold the high cruise readings for
analysis, or press [ to record them. The bold lines in Figures 41 and 42 indicate which
lines should be read.

PERFOAM THE SCOPE PORTION OF THE IDLE TESTS AS FOLLOWS:

a. Maintain the idle test speed while performing the scope tests:

1. Firing Voltage. Set the scope to B mode, 25 KV scale, and [ wavetorm.
Observe the voltage levels of the firing lines.

2 Coil Oscillations. Set the scope 1o H mode and either or [
scope scale. Look for 4 or more gradually diminishing oscillations in the
intermediate section of the waveform.

3, Spark Duration. Set the scope to Bl mode and BB waveform. Note the
spark limes.

4, Cylinder Timing. Set the scope to [ mode and either [l or [B] waveform,
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on the low scale [f] . Observe the point open or close signal for variation.
On electronic ignition systems, the transistor off signals are to be obsarved for

variation.
Test Mode Test Read | Test Indications - Good
idie Eng-[ne Speed VDU Curb idle see manufact. spec.
(Fig.41) Battery vou ! 13210 14.5 Volis
P Currant | VDU Minimum of 2 Amps
(Fig.42) | Dwell o vou Fefer to manufacturer's spec's
Timing vou Refer to manufacturer's spec's
Vacuum vDu Varies with model and aﬂitl;.l;l:la
EG. i vDU | Referto manufacturer's spec.
CO2 . - VDU i As h.iéh as 14 to 16 percant COg2
HC - VDU 200 to 300 ppm HC
Oz " vou Lower than 2 percent
" lambda | VDU | Between0.95and 1.05
P.Fh VDU Between 14.7 and 15.3
_Fﬁinqg_\-"ﬂltagﬂ Scope | See “Osclloscope Tesling”
Coil cscillations Scope | See "Oscilloscope Testing”
Spark duration Scope | See "Oscilloscope Testing”
Cylinder timing Scope | See “Oscilloscope Tesling”
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ENGIMNE ELECTRICAL
ENGIMNE SPEED B850 RPM
COIL -fKL.1 6.00 VOLTS
COIL +/KL15 13.7 VOLTS
BATTERY 13.9 VOLTS
CURRENT 4.0 AMPS
DC VOLTAGE 0.00 VOLTS
DUTY CYCLE 0.0 %
FREQUENCY 0.0 HERTZ
OIL TEMPERATURE 87 DEG.C
TOC OFFSET - 20.0 SUPER 4 CYL
FIGURE 41.
ADJUSTMENTS/EMISSIONS
ENGINE SPEED B50 RPM
DWELL 20.0 % 18.2 DEG.
STROBE TIMING 10,0 DEG.
VACUUM 50 MBAR
1.50 %VOLCO 14.86 %VOL COz
170 PPMHC 1.8 %VOL O2
LAMEBDA/AFR 0.99/14.9
DUTY CYCLE 8BS %
FREQUENCY 685 HERTL
OIL TEMPERATURE a7 DEG.C
TDC OFFSET -20.0 SUPER 4 CYL FIGURE 42.
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GUIDE TO FOUR - GAS SPECIFICATIONS

7. Snap Acceleration Tests.

PERFORM THE SNAP ACCELERATION TESTS AS FOLLOWS:

a, Set the scope to mu:dc, waveform and 25 KV scale.

b. Snap accelerale the engine by rapidly pushing the accelerater to the floor and release it at

onece. '

2 Observe the voitage levels of the increase of the firing lines on the scope.

d. Press Ed to hold the snap acceleration readings for analysis, or press & 1o record

them. The bold area in Figure 43 indicates which line should be read.

_ Tes_t_Mm_;_l_l_z o __T_Eﬁt | Read | Test Indications - Good !
Snap Firing voltage Scopa : See “Oscilloscope Tesling”
Acceleration under load

CO Change | VDU Minimum increase of 1 %
ADJUSTMENTS/EMISSIONS
ENGINE SPEED 2650 APM
DWELL 300 % 282 DEG.
STROBE TIMING 0.0 DEG.
VACUUM 50 MBAR
2.65 %VOL CO 12.86 %VOL COa
470 PPM HC 28 %VOL 02
LAMBDA/AFR 0.92/13.5
DUTY CYCLE 855 %
FREQUENGY 68,5 HERTZ
CIL TEMPERATURE 87 DEG.C
TDC OFFSET -20.0 SUPER 4 CYL FIGURE 43.

NOTE: If the automatic calibration message (AUTOCAL) appears on the VDU, the tester will not

respond to the keys on the remote ¢

anirol. After the automatic zero control the AUTOCAL messa-

ge will disappear and the tester will proceed in the normal test mode.(See test preparation and ca-

fibration).
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THE KEY - AIR/FUEL RATIO - LAMBDA
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FIGURE 44. Graphic of the gasses

Alr-fuel ratio:

This is the relationship between the amount of air and fuel entering an engine when i i running.
An adjustment has to be made when the relationship between the air and fuel is incorrect.

The combustion is most efficiently when the air-fuel ratio is adjusted 1o the Stoichiomedtric paint.
This point is reached when the ratio of the amount of air to the amount of fuel equals 14.7 . 1, for
a vehicle without a catalytic converter.

When the vehicle has a catalytic converter an oxygen sensor monitors the amaount of oxygen in
the exhaust gas and gives a signal to the fuel supply controliing device to change the amount of
fuel entering the engine 1o achieve the comect fuel to air ratio.

Lambda:

Lambda is a value which is calculated from the composition of the exhaust gas. For an efficiently
operating engine, Lambda should have a value close to 1.00.

The calculation of Lambda is only possible when a 4-gas emissions analyzer module is installed
and the fuel type has been corectly selected. The tester's computer calculates the Lambda value
from the compasition of the exhaust gas according to the Spindt method.

When Lambda is over 1,00, the engine runs "lean”, if Lambda is under 1.00, the engine runs

“rich®.

Tha Lambda/AFR measurement is extremely useful when testing vehicles equipped with a cataly-
tic converter. Because the eatalytic convertor changes the exhaust gas com position significanthy,
it is not possible to diagnose, whether the engine is running rich or lean with a gas analyzer
which is not capable of calculating Lambda and/or AFR.

Therefor the operator needs to monitor the Lambda/AFR readings only 1o obtain conclusive infor-
mation.

An engina with a catalytic converter should operate with a Lambda value between 0.97 and 1.03,
f the Lambda value is not within this range, either the converter is not working, the engine is st
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warming up, or the Lambda sensor in the exhaust is out of order. When a carburetor is adjusted
so that the Lambda value becomes 1.00, the AFR ( Air-Fuel Ratio) has to be 14.7, see graphic

Figure 44,

8. Power Balance Tests.

Return to the PROGRAM MENU by pressing the Il key, and select POWER BALANCE TEST.
The POWER BALANCE TEST page (Figure 45) will be displayed.

8. Prepare for POWER BALAMCE TESTS.

T Use a jumper wire to keep the electric cooling fan ON during the test.

2. Disable RPM and carburetaer mixture feedback controls per manuiacturer's
recommandation. :

3. Disconnect and plug the EGR vacuum hose.

4, Stabilize the engine at the desired test speed, not less than 1000 RPM.

NOTE: If the TRIGGER PICK-UP NOT SENSED or COIL CONNECTION NOT
PRESENT messages appear and “flash™{ when engine is running ), check the
GREEN primary lead or the RED trigger pick-up for propér conneclions.

POWER BALANCE TEST
ENG. RPM 1000 BASE:ENG RPM
HC PPM 80 HC PPM

%VOL. Oz 0.7

%NVOL.CO2 15.1 %VOL.CO2
CYL .D.RPM D.PPM

1.

2,

3,

4,

FOR AUTOMATIC , PRESS
FOR MaMNUAL SELECT CYLINDER

.1
0

®VOL Oz 207

Q1

FIGURE 45. Help messages that detail
how to prepare the vehicle for power

balance tests are available for this
test page.

b. Either an automatic or a manual power balance test can be paerformed from the POWER

BALANGE TEST page.

1. To perform an automatic power balance test, press key. The analyzer will
automatically short cut ona eylinder at a time. The difference between RPM befora

shoring (BASE RPM) and RPM when shorted, is displayed as RPM CHANGE.

40
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A new BASE RPM Is computed for each cylinder as it is shorted. The test
is complete when data for all cylinders is displayed (Figure 46).

Power balance test results will remain digplayed until they are cleared. It is not
necessary to freeze results. If desired, test results may be printed out at any time
during manual or automatic power balance lests.

It an emissions module is installed, the automatic power balance test also displays
the HC change. The difference between HC readings before cylinder shorting and
the highest HC reading during and after cyflinder shorling will be captured and the
HC change is displayed on the test page. (This capability is only available with
program version 6.10 or higher)

When a cylinder is shorted the fuel in that eylinder will not combust. When the
exhaust gas analyzer is used during the cylinder balance test it will shaw an
increase of unburned fuel in the exhaust gases.

Unburned gases cause the exhaust gas analyzer to register approximately 1700

ppm HC (hydrocarbons). By observing the HC output change, a diagnoesis of the
angine is possible, e.g. adjustment of valve clearances, injector function, condition

of the manifold gasket or the carburetor,

In the case of fuel injection engines the difference between the HC output change
per cylinder is approximately 150 ppm HC. Carburetor engines may have a highar
HC difference of approximately 300 ppm HC. The MEA 1500 SL measures the HC
change automatically in the cylinder balance test. (This capability Is only available
with program version 6.10 or higher)

POWER BALANCE TEST

ENG. APM 1000 BASE:ENG RFM 1

HC PPM BO HC PFPM 0
VoL Oz 0.7 %VOL. Oz 207
%VOL. COz 15.1 %VOL.COz 0.1
CYL. D.RPM D. PPM

1 165 1650

2 145 1550

3

4

FIGURE 46 .Power Balance Test page.

To perform manual power balance tests, select the cylinder or cylinders to be
shorted by pressing the remote control numeric keys corresponding to the cylinder
number(s).

NOTE: If the automatic power balance fests preceded the manual power balance
tests, and the previous data was not cleared, the RPM CHANGE reading from the
previous test will be retained until cylinders are shorted manually and new readings

are displayed.
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If & new cylinder is shorted within two saconds the last cylinder being unshorted,
the same BASE RPM will be used to calculate the new RPM CHANGE. If more than
two seconds elapse after the last cylinder was unshorted, a new BASE RPM will be

used to calculate RPM CHAMGE.

NOTE: When using the second method described above, allow the engine speed o
stabilize after the cylinder is shorted out. Do not allow any cplindar to be shorted
out for more than 10 seconds, or damage to the catalytic converter may resuit.

To unshort a cylinder press the [l key.

If the engine being tested is a carbureted V-6, V-8 or horizontally-opposad engme
with a multi plane intake manifold, perform a fuel balance test.

a Press the key numbers corresponding to the ODD-numbered cylinders.
This will short out the cylinders fed by one carburetor barrel.

NOTE: The cylinder numbers have to be entered quickly one after another. When
there is much defay between entering the numbers of the cylinders to be shored
the computer will anly short out the cylinder correspanding to the first number
depressed, When the first cylinder is shorted by the computer it will no longer
accept input of more cylinder numbers for shorting.

The shorted eylinder is cancelled by pressing B3 key. The computer stops shorting
the cylinder automatically aftéer approximately 10 seconds,

b. Allow the engine speed lo decrease and stabilize and then press the @3
key to unshort all cylinders, Operate the engine for a few minutes to allow it
to refurn to normal operation. The total engine speed change will be
displayed next to each cylinder which was shortaed.

NOTE: Do not cperate the engine for more than 10 seconds with cylinders
shorted.

[+ Press the key numbers comresponding to the EVEN-numbered cylinders.
This will short out the cylinders fed by the other carburetor barrel. Allow the
engine speed to decrease and stabilize then press

d. Compare the RPM lost when all ODD cylinders were shorted to that lost
when all EVEN cylinders were shorted. The difference should not exceed

30 RPM.
Test Mode Test Read @ Test Indications - Good
Power APM Change VDU | Even and within SORPM eyl to cyl
Balance

HC Change vou Even from cylinder to cylinder
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POWER BALANCE TEST

ENG. RPM 1000 BASE: ENG RPM
HC PPM 380 HC PPM
VoL O2 0.7 W%VOL O2
%VOL. COg 12.1 %VOL.COz
CYL. D .APM D. PPM
1 165 1650
2 145 1550
3 90 1000
4 150 1650

B85
1.7
15.1

FIGLUIRE 47. Power balance [est
complete.
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PINPOINT TESTS AND VEHICLE ADJUSTMENTS

When the ENGINE ELECTRICAL page is selected, the analyzer may be used to perform pinpoint
tests using its electrical and emission testing capabilities. Measuremnents on the sixth data line of
the test pages are used exclusively for this purpose. The DC VOLTS measurement may be chan-
ged to RESISTANCE and back again by pressing the Bl key successively.

Volts or ohms may be measured at any point in a vehicle circuit or component with the volt/ohm

leads connecled.

NOTE: Do not connact the voltfohm leads to a "live” source when Ohms is selected. If the enhan-
ced scape is selected it is not possible o change VOLTS into OHMS.

When measuremeants are made with the VOLT/ONM leads be sure that other test leads are discon-
neched

The VEHICLE TEST pages may also be used as a guide to perform various ".'Ehldi adjustments,
such as dwell, timing, curb idle, duty cycle, frequency and fuel mixture.

The continuously updated digital readings on the page will indicate when an adjustment is within
specilication.

ENGINE ELECTRICAL

ENGINE SPEED 0 RPM

COIL -/KL.1 0.00 VOLTS

COIL +/KL15 0.0 VOLTS

BATTERY 00.0 VOLTS

CURRENT 0.0 AMPS

RESISTANCE 200.0* K OHM

DUTY CYCLE 00 %

FREQUENCY 0.0 HERTZ

CIL TEMFERATURE 20 DEG.C FIGURE 48. The sixth line of the
vehicle test pages are used
axelusively for pinpoint tests,

TDC OFFSET -200  SUPER 4 CYL Over range resistance readings are

marked with [*).
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ENHANCED SCOPE (Lab Scope).

The Lab scope option has been installed in the MEA 1500 5L to increase the capability of measu-
ring the electronic components of modern vehicles, Signals from compaonants such as fuel injec-
tors, O2 sensors, air flow sensors, idle rpm control and some solencids can be displayed using
the Lab scope. Measuremaents are made on the VEHICLE TEST page.

The VOLT/OHM leads must be connected to the desired component to receive a signal and dis-
play its waveform on the Lab scope.

The Lab scope mode is entered by depressing the Bl key twice. The scope will automatically dis-
play the wavelorm pattern received from the VOLT-OHM leads.

The first time the Lab scope Is used, utilize a familiar signal; an injector signal Is a good example,

Clip the black booted connector of the VOLT-OHM leads to vehicle earth and connect the red
booted connector to one of the 2 injector wires, (Nole: If connecied to the wrong wire , the scope

will display a straight line at approximately 14 Voits).

if connected to the correct wire it gives a signal which staris at approximately 14 Volts, then
drops several volts, stays at this level for approximately 2 mSec, goes up to 40 Volts and drop
again to remain at approximately 14 Volts. This can only be seen when the scope scales and trig-
ger are correclly set; that is why the Lab scope has three voltage scales each with its own trigger
lewvel.

A trigger lavel means that the tester looks for a voltage which is higher than the trigger level befo-

re it begins to display a signal.The trigger level Is 20% of the voltage scale,

If the 50 Volt scale is selected, the trigger level of 20% will be at approximately 10 Volts. The injec-
ter signal of approximately 14 Volts is above the trigger level of 10 Volts, so the injector signal will
be displayed. (A signal of less than 10 Volts would not be triggered on the 50 Volt scale. The 25
Valt or the 5 Volt scale would be needed to trigger a signal of less than 10 Volts).

Always try to gat a steady signal on the Lab scope. If the pattern runs across the screen the trig-
ger level is not set correctly. Select Vertical Scales by pressing the [ button successively until
the pattern on the scope Is reasonably stationary.

To select the correct trigger polarity press the E key on the remote control. If the incorrect pola-
rity is selected the signal on the scope will move up when it should go down. By pressing
the @ key the signal can be displayed correctly.

For a closer examination of the signal it is possible to expand the paitern horizentally by selecting
a different time scale, There are four scales o salact from. When the 5 mSac scale i selactad the

pattern is at largest.
If the patiern is out of scale on the scope screen it indicates that the selected time scale is too

short. Select a longer scale range(25 mSec, 100 mSec or 100%) by pressing the [ button on
ihe remote control until a complete pattern is shown on the scope. (Note: The 100% scale will al-

ways show one, complete signal pattem).

In this way you can display any electronic signal you want to observe, or measure, on the Lab
scope.
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The last part of the vehicle test page will display the signal's duty eycle and frequency in percent

and Hertz (Hz).

Duty cycle is the ratio of the period of time the signal is turned on relative to the period the signal
is turned off, Duty cycle is always expressed as a percentage. For example, if the signal is swit-
ched on for 3/4 of the time and off for 1/4 of the time the duty cycle will be 75%.

Frequency means the number of times a signal is switched on and off (or the number of oscilla-

tions) per second,

The vehicle manufacturer’s specs can give you the correct frequency values to expect for various

devices,

To exit the Lab scope mode press or "

i |
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Typical ywheel sensor signal.
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Typical diesel pressure waveform pattern,
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DIESEL OPTION:

The diesel option can be installed in the MEA 1500 5L to add the feature of measuring diesel -
ming and RPM.

Measurements are made on the VEHICLE TEST page.

The engine electrical measurements are made on the ENGINE ELECTRICAL page.

The optional diesel function is activated by setting the engine mode switch, on the frant of the te-
ster, o the 4D position.

Engine preparation and mounting of the clamp-on transducer:

Select and mount the clamp-on transducer to the injection line of the first eylinder, Observe the
following points:

1.

The transducer should be mounted as close as possible to the injection pump, but
should not touch any parts other than the injection line.

Clean the mounting pesiticn first. Remove any paint. Remove any unevenness with
emary cloth.

Select the correct clamp-on transducer:

Blue Transducer for 1/4 “ lines.
Grey Transducer for 5.6 mm lines,
Red Transducer for & mm lines,
Green Transducer for 7 mm lines,

NOTE: The clamp-on transducer KG § (6 mm) suppfied as standard with the diese!
kit option is switabfe for the & mm lines.

Clamp-on transducer with other sizes ranging from 4.5mm -12.7 mm are availabie
threugh your local Sun representative,

Only mount the transducer on a straight part of the injection line, NEVER on a
bend in the line. if the injection line goes into a bend after the straight part whera
the transducer is mounted, fit the transducer so that its flat surfaces are parallel
with the axis of the eurve in the line.

Clamp ground dlip firmly onte a paint-free part of the injection pump( 1 )

Make sure that none of the cables lie against hot engine parts, such as the
exhaust or coclant hoses,

DO NOT twist the transducer once it has been clamped-on.

Attach push-on terminal of transducer lead to the clamp-on transducer { 2 )
( See Figure 49 ).
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FIGURE 48, Clamp-on connection.

MEASUREMENTS

¥When the transducer is fitted cormrectly according to the instructions the engine RFM is displayed
after the engine is started, a few seconds afler the engine is starled the RPM scale will show the
idle rpm of the engine, Before adjustiments can be made be sure the oil tlemperature is wilhin the
manufacturer's specifications.

Check with the timing light the delivery start angle. Align the rotating mark with the TDC mark, by
luming the grey knob of the timing light. (same procedure as for Petrol enginas)

The delivery start angle reading is shown at the VDU on the timing reading.

(See manufaciurer’s specifications to adjust the delivery start angel.)

The start of delivery or the liming on a 5.|. engine has almost the same impartance for the proper
function of the engine. The timing of ignition controls the combustion of the fuel-air mixture in the
combustion chamber of a 5.1. engine. The diesel engine is more sensitive 10 changes of the com-
bustion timing than a S.Lengine. In the diesel engine the combustion is controlled by injection of
luel into the highly compressed air in the combustion chamber.

The combustion resp. beginning of injection can be investigated by adequate methods in the la-
boratories. These methodes are applied for the development of engines.

For the workshops, however, such extensive methods are not applicable. Moreover, at a given
pump adjustment (angle adjustment of the pump shaft versus the crankshatt) the start of injection
changes within cerlain tolerances dependent on the tolerances of the injection system, those of
the nozzle pressure and even on the coking condition of the nozzle.

Even the combustion at a given start of injection can change within certain limits, dependant of

the cetane number of the fuel, the air pressure and the coking condition of the engine. Therefore,
it is suggestive lor the workshop to use the start of delivery as an adjustment value, as it can be

influenced and measured directly.

Before beginning of delivery, there is a certain pressure level in the injection line which is known
as residual pressure. At beginning of delivery the pressure at the pump output rises. The pressu-
re wave passes through the injection line with sonic speed . The pressure wave needs a certain
period, depending on the length of the lines in order to reach the nozzle. During this time the
crankshaft moves at a certain speed for a cerlain angle, double engine speed means double the
angla.
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The start of injection is delayed with respect to the beginning of delivery. Expressed in degrees,
this delay rises linearily with the engine speed. At a speed of 1000 rpm the delay is 2 degrees, at
2000 rpm it is 4 degrees. Therefore, on multi-cylinder diesel engines all injection lines have the

same length and the pumps are equipped with an Injection timing device,

It has been mentioned that the diesel engine sensitively responds to the changes of the start of in-
jection. The diagram shows how beginning of delivery affects environmental pollution preduced
by the diesel engine. However, efficiency data are also strongly influenced by the beginning of de-
livery , e.g. on a passenger vehicle diesel engine with 60 kW: it beginning of delivery is changed
by only 3 degrees crank angle, power drops by 6 kW, torgque by 8,9 Nm and the smoke blacke-
ning rses.
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FIGURE 50. Correction Graph for diesel timing.
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Check start of delivery timing using the timing light

Start the engine. After a few secands the RPM scale will show the idle rpm of the engine. Baefore
adjusting the idle settings ensure that the oil temperature s within the manufacturer's specifica-

tions.
Using the timing light, check the injection moment. Align the mark on the rotating pulley with the
TDC mark by turning the grey knob on the back of the timing light. The timing value is shown on

the VDU, Compare this value with the manufacturer's specifications. Adjust if necessary.
Further tests can be perdormed such as:

- centrifugal advance check,
- APM drop, by loosening the Injector lines one at the time,
- The adjustment of maximum RPM.,

The nermal check of the starting system, alternator and glowplug functioning are made on the
ENGINE ELECTRICAL page.

The MEA 1500 SL has the capability of displaying the signal measured by the transducer on the

Enhanced scope.
Connect the VOLT/OHM lead to the red and black banana sockets, on the front of the tester. The-
s& sockets are connected 10 the diesel board in the tester so that the signal from the transducer

is connected to the scope,

et the enhanced scope as follows:

Yertical scale + SVOLTS
Time base s 25 mS
Trigger slope : POSITIVE

The picture which is shown on the scope is similar to the picture on this page.

The figure shows the pressure in the injector line. The curve rises at the beginning because the
pressurg is increasing, until the injector starts to inject the diesel fuel into the cylinder. (At the
point marked 1). Then the injector stays open for a certain time, so the pressure decreases. The
injector stops injecting at point 2. When the pressure has dropped to a certain level the spring in
the injector returns the injector needle to its seating, After that, the pressure drops to the normal

sysiem pressure.

The signals of the other cylinders should be similar to one another. To display the other signals
the clamp-on has to be clamped onto each injector ine in turn. Be sure each clamping place is
clean, to avold damaging the delicate measuring surfaces of the clamp-on.

FIGURE 51. Typical diesel pattern on
el the Lab scope.
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IGNITION AND CHARGING SYSTEM SCOPE TESTING

To oblain maximum value from scope testing requires experience, the use of accumulated test
data and careful cbservation of the scope, walching for abnormal patterns, To enable the opera-
tor lo recognize abnormal patterns, Figure 52 lllustrates normal patterns for various ignition sys-
tems as points of comparison.

The presence of abnormal patterns may indicate the need to perform one or more of the tests
from the charts in this section, Be sure to use the correct chart (electronic or breaker point) when
performing lests.

NOTE: Sun has produced a manual entitfed “Understanding Autornotive oscilloscope Patferns”,
wihich is @ complete description of how to perform scope tests and how to interpret the results,
Consult your local Sun sales representative for details.

000 00 ©
CURREMT
LIMITRNG
FACTOR |
ZEAD lk' Ll o T S S
T — " use W -

TYPICAL ELECTRONIC TYPICAL BREAKER POINT

IGNITION SYSTEM PATTERN. IGNITION SYSTEM PATTERN

1. Firing line from 7 to 18 kV with no | 1. Firing line from & to 15 kV with no
maore than 3 KV vanation, mare than 2 kV variation. Tests
Tests plug and rotor gap, broken plug and rotor gap, broken wires
wires and fuel mixture. and fuel mixture

2 Spark line - with PATTERN 2 Spark line straight and level
SELECTOR in § mSec position, starting at 2 kV or less. Tests
spark duration should not be plugs, wirés, cap, rolor or
less than 0.8 mSec nor mora than engine condition affecting plug
2.0 mSec, approxmately 1.5 mSec/ firing.
preferred. The ling should be
level between 2 and 4 kV. Tests 3. Intermediate cscillations tost
plugs, wires, cap, rofor or for coil, condenser or primary
engine condition affecting plug circuit defacts,
firing. Should diminish gradually,

3. Intermediate oscillations should
diminish gradually if coil is
not shorted.

4, Transistor opening and closing | 4. Point closing, short downward
indicates paints at which ling followed by small oscil-
transistor turns on and off. lations. Tests for point
Tests control madule and pick-up condition and point spring
coil in distributor cap. tension.

5. Current limiting (on systems 5 Point opening, abrupt 90° angle
having saturation current to begin next firing line.
limiting) tests for module Tests for pitted points or
condition and for high primary arcing caused by poor condenser
circuit registance. action.

FIGURE 52. Typical Ignition System Famems.
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OSCILLOSCOPE TESTING - IGNITION TESTING - ELECTRONIC SYSTEMS.

TEST PURPOSE TEST CONDITIONS
Spark Duration 1ast To detarmine if the spark 1. 5@l pattern to =
NOTE: This test can be duration is acceplable. :
performed either during 2. Set circuit to
cranking or running.
The cranking test is 3. Set scale to 0-25 kV
usually done on an
engine which will not 4. Crank engine and
start. quickly read spark
duration.
NORMAL TEST RESULTS ABNORMAL TEST RESULTS -

POSSIBLE CAUSES AND REMEDIES.

Spark duration should ba Curation too short:
between 0.8 and 2.0 mSec. 1. High resistance primary
About 1.5 mSec is preferred. 2. Low coil output

3. Rotor gap too wide

Curation too long:

1. Fouled spark plug

2. Low compression

3. Spark plug gap too small

§ d= Ly
115, e
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OSCILLOSCOPE TESTING - IGNITION TESTING - ELECTRONIC SYSTEMS.

TEST PURPOSE

TEST CONDITIONS

Spark plug firing valtage. To determine it plug firing
voltage is within normal
lirmits.

1. Start the engine and
gperate at 1000 to 1500 rpm

2 Set circuit to [
3. Sot scale to 0-25 kV.
4, Set pattern to

5. Mote firing line amplitude and

position.

NORMAL TEST RESULTS

ABMORMAL TEST RESULTS -
POSSIBELE CAUSES AND REMEDIES.

Observe firing lines for

all eylinders. Firing lines

should be between 7 and 18 kY
with no more than a 3 kV
variation between cylinders.

It firing voltages are uneven (some high):
1. Worn spark plugs

2. Breaks in spark plug wires

3. Worn distributor cap

4. Vacuum leaks

i firing voltages are even, but too high:
1. Open high tension coil wire

2. Worn spark plugs

3. Rotor gap too wide

4. Retarded ignition timing

5. Fuel mixture too lean

6. Faulty distributor cap

7. Rotor resistance too high

If firing voltages are uneven(some low):
1. Low compression

2. Fouled spark plug

3. Incomect plug gap

4, Shorted spark plug lead

5. Spark plug insulator eracked

- -
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OSCILLOSCOPE TESTING - IGNITION TESTING - ELECTRONIC SYSTEMS.

TEST PURPOSE TEST CONDITIONS
Secondary Insulation Locate sacondary circuit 1. Operate angina at 1000
insulation breakdowns. to 1500 rpm,

2. Set circuit to
3. Set pattern to
4. Sot scale to 0 - 25 kV

&, Connect one end of a
jumper lead to ground and
the other end to the large
portion of the resistance
test contacior,

(Sun P/N 4344-0000)

6. Run the test contactor all
over the following
compenents while cbserving
firing lines on scope.

a. Coil tower

b. Coil high tension wire and
boots.

¢. Distributor cap and terminals

d. Spark plug wires and boots

NORMAL TEST RESULTS ABNORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

If an insulation breakdown Replace items having faulty insulation
occurs, firing lines will

decrease in height, and

spark duration will be

longer for a moment.

‘:_ ABMO LM AL __"E'G r
- i
20 kw = i
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OSCILLOSCOPE TESTING - IGNITION TESTING - ELECTRONIC SYSTEMS.

e

TEST PURPOSE TEST CONDITIONS
Secondary ignition Determine acceptability of 1. Operate the engine at 1000
circuit resistance. sacondary circuit resistance to 1500 rpm.

by inspection of spark line

slope. o, Set circuit to (1

3. Set pattern to
4. Setscaleto 0-25 kV

5 Connact oneend of a
jumper lead to ground and
the other end to the large
portion of the resistance
test contactor.
(Sun P/N 4344-0000)

6. Run the test contactor all
over the following
components while observing
firing lines on the scope.

a. Caoil tower

b. Cail high tension wire and
boots.

c. Distributor cap and terminals

d. Spark plug wires and boots

NORMAL TEST RESULTS ABNORMAL TEST RESULTS -
POSSIELE CAUSES AND REMEDIES.

—_—

A good spark line should 1. Burnad rotor tip
be batwean 2 and 4 kV and
should be relatively level. 2. High resistance plug lead
a. Spark line should 3. Distributer cap segments burmed
bagin lower than before
and will be longer than 4. Faulty spark plug
2.5 mSec.
e s. Corroded distributor cap 1owers
o -1-_ :::‘E"_"::::Iﬂﬂ E AL TR R it [
_J_W .
Wy
e =
) J,_“ e :
5
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Archived and scanned by Aapje.info



OSCILLOSCOPE TESTING - IGNITION TESTING - ELECTRONIC SYSTEMS.

e s

TEST PURPOSE TEST CONDITIONS
Coll condition Determine if coil is in good 1. Operate the engine at
NOTE: This test is not condition by inspection of 1000 to 1500 rpm.
valid for Chrysler EIS oscillations in intermediate

systems. section of secondary pattern. 2 Set pattern to @

3. Set circuit to
or B

4, Observe intermediate
gection of wavelform.

a. Or short the spark
lead tower at the
distributor cap for
a morment with the
test contaclor to
ground.

NORMAL TEST RESULTS ABNORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

Oscillations in the intermediate 1. Shorled coil
section should gradually

diminish.

a. The spark line should be over

2.5 m3ec and starts about 0.3 kW
lower than normmal,

;-g-;,é T_wmcslmms_
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OSCILLOSCOPE TESTING - IGNITION TESTING - ELECTRONIC SYSTEMS.

TEST

PURPOSE

TEST CONDITIONS

Cylinder timing
accuracy.

Determine if all cylinders
are firing in the same
relationship to TDC.

1. Operate the engine at
1000 to 1500 rpm.

2 Set pattern to

3. Set circuit to Kl
o

4. Observe the transis-
tor turn-off area of

the wawveaftarm.

NORMAL TEST RESULTS

ABNORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

4 cyl. engine - not to excead
2% (2 degrees)
6 cyl. engine - not to exceed
4% (2 degrees)
8 cyl. engine - not to exceed
6% (2 degrees)

NOTE: The above is an
approximation since it is
impossible to see scope
variations of less than onae
degree with complete
BCCUracy.

1. Bant distributor shatt
2. Worn distributor bushings
3, Worn distributor drive gear
4. Wom camshaft gear

8, Worn timing chain

br
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OSCILLOSCOPE TESTING - IGNITION TESTING - ELECTRONIC SYSTEMS.

TEST PURPOSE TEST CONDITIONS
Module condition Determine if module is in 1. Operate the engine at
normal condition. idle.

2. Set pattern to [l

3. Set circuit to K
or k¥

4. Observe the transis-
tor turn-on area of
the wavefarm.

NORMAL TEST RESULTS ABNORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

furn-on position sheuld 1. Check for good engine ground
increase when the rpm is
brought up to 3000 rpm. 2. If ground is good replace module
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OSCILLOSCOPE TESTING - BREAKER POINT SYSTEM.

TEST PURPOSE TEST CONDITIONS

Caoil output while Verify efficient functioning 1. Disconnect the coil

cranking. of primary circuit and coil secondary lead from
(usualty performed when the center terminal
vehicle would not start or is of the distributor
hard to start). cap. Do not uge the

B button or key.
2, Set circuit 1o =
3. Set scale to 50 kV
4. Set pattern 1o

5. Crank engine with
ignition key ON.

6. Record maximum rise
of waveform.

7. Stop cranking and
reconnect the coil
lead.

MOTE: Observe manufacturer's recommendations concerning open circuit testing.

NORMAL TEST RESULTS

ABMORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

Should produce secondary

circuit spikes of at least 20 kV.

10—

—

. Battery voltage low

2  Excessive starter current draw

[ ]

. Faulty ignition switch

4. Failure of ballast resistor bypass circuil
5. Incorrect dwell

6. Excessive distributor resistance

7. Faulty coil or condenser

8. Faulty coil wire

® ¥ o Faulty primary connection.
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OSCILLOSCOPE TESTING - BREAKER POINT SYSTEM.

TEST PURPOSE TEST CONDITIONS
Coil polarity Determine if coil is 1. Start engine. Operate
delivering secondary voltage engine at 1000 to
of correct polarity. 1500 rpm.

2 Setcircuitto M
3. Set scale to low
4. Set pattern to [H

5. Mote firing line
amplitude and

position.

NORMAL TEST RESULTS ABNORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

Firing line should point up. 1. Reverse primary connections at

If it points down, polarity the coil.

is reversed.
h —101!
a kb
0 a0 70 B0 B0 10 20 10
-~
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OSCILLOSCOPE TESTING - BREAKER POINT SYSTEM.

TEST PURPOSE TEST CONDITIONS
Maximum coil output Verily overall condition of 1. Operate engine at
voltage (running). ignition system by raising 1000 to 1500 rpm.

vollage 1o maximum.
2. Set circuit to [

3. Sel scale to 50 kV.

4, Set pattern 1o

5. Use insulated pliers to
disconnect one spark plug
wire, Hold it away from
engine ground.

6. Record maximum rise
of firing line on the
50 kV scale.

7. Reconnect spark plug wire

NORMAL TEST RESULT=S ABNORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

The coil should produce a 1. Faulty coil

minimum voltage of 20 kV.
2, Dwell out of limits.

= aama wmey

"""" l'ﬁmw}ww-‘a. EHGEEEWE Prir'l'lﬂl'y' dml lEEiElﬂl'lﬂ'E

4. Faulty secondary insulation

3 5. Low primary voltage
22 kv

NOTE: Observe manufaciurer’s recommendations for removing
spark plug wires with engine running.
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OSCILLOSCOPE TESTING - BREAKER POINT SYSTEM.

TEST PURPOSE TEST CONDITIONS
Secondary circuit Locate secondary ignition 1. Operate engine at
insulation system insulation breakdowns. 1000 to 1500 rpm.

2 Set circuit to [
5. Set scale to 50 kV.
4. Set pattern to =

5. Usa insulated pliers to
disconnect one spark plug
wire. Hold it away from
engine ground

6. Record maximum rise
of firing line on the
50 kV scale.

7. Record maximum down-
spike of waveform on
50 kV scale.

8. Reconnect spark plug wire B

NORMAL TEST RESULTS ABNORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

The dewnward extension of If fault occurs in some cylinders:
the firing line should be
1/2 of the upward extension 1. Faulty distributor cap
of the firing line. Absence
of a epike or intermittent 2. Faulty spark plug wires,
spikes indicate insulation 2
breakdowns. [ fault occurs in all cylinders:
. ABNDRMAL jﬂ 1. Cracked or carbon tracked coil tower
{ == 2. Faulty rotor
20 kv s

Lﬂ'ﬁ 3. Faulty coil wires

4. Faulty distributor cap

:‘u.?a :h“F"‘“*L_-“

u ""'""1-_ == ABNORMAL

=

E ku
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OSCILLOSCOPE TESTING - BREAKER POINT SYSTEM.

TEST PURPOSE TEST CONDITIONS
Spark plug firing Datermine if firing voltage 1. Operate the engine at
voltage. are within normal limits. 1000 to 1500 rpm.

2, Set circuit to
3. Set scale 1o 25 kV
4, Set pattern to b
5. Note tha firing line

amplitude and
position.

NORMAL TEST RESULTS

ABNORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

Firing lines for all cylinders

should be uniform within 3 kV

and should be between 5 and 15 kV
If some spikes are higher see
causes. When dyno testing under
load, firing voltages may increase 2
to 4 k¥ over no load. Record
highest and lowest vollages.

1. Worn spark plugs
2. Faulty spark plug leads
3. Worn distributor cap

4. Vacuum leaks

;- -
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OSCILLOSCOPE TESTING - BREAKER POINT SYSTEM.

TEST FURFPOSE

TEST CONDITIONS

Secondary circuit Determine if se

resistance.
high.

rasistance is abnormally

1. Operate the engine at
1000 to 1500 rpm,

condary

3 Sat circuit to B
3, Sat secale to 25 kY
4. Set pattern to 1H

5. Note the appearance
of aach wavelorm

spark line.

NORMAL TEST RESULTS

ABMORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

The spark line should be
level and measure 2 to 4 kV.
A sloping spark line which
begins at a voltage higher
than 4 kY and has a shorter
than normal duration is
abnormal.

©

SHOMTEA FERIMNGE DUAA TIOMN

—— A RNDRMAL

LA

R AL,

s 8

2 hw

1. Rotor tip burned
2. High resistance spark plug wire
3. Distributor cap terminals burned

4. Faulty spark plug

=i

L= L |

i

1.3 ms =

—
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OSCILLOSCOPE TESTING - BREAKER POINT SYSTEM.

TEST PURPOSE TEST CONDITIONS
Coil and condenser Determine condition of coil 1. Operate the engine at
and condenser. 1000 to 1500 rpm.

2. Set circuit to 1
or

3. Sel scale to low
4. Set pattern to
5. Observe point open

and point close portion of
dwell section.

NORMAL TEST RESULTS ' ABNORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

The intermediate section of 1. Shorted coil

primary and secondary

pattermns should be a series 2. Leaky condenser

of gradually diminishing

oscillations. 3, High resistance lead or poor

connection 1o condenser.
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OSCILLOSCOPE TESTING - BEREAKER POINT SYSTEM.

TEST

PURPOSE.

TEST CONDITIONS

Ereaker points

NORMAL TEST RESULTS

The point close section of
the primary wavelorm should
be a short straight downward
line. Inthe secondary, the .
line should be followed by a
few small cscillations.

Spikes above the point close
kW line or sloping/

oscillating point closing

lines are abnormal.

10kY-

=

Determine condition of 1. Operate the engine at
breaker points, condenser 1000 to 1500 rpm.
and distributor cam.

. Set gircuit to I
2 Efﬁrmua

3. Sat scale to low.
4. Set pattern to @

5. Observe intermediata
section waveaform for
gradually diminishing
oscillations.

ABNORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

1. Breaker point spring tension
oo weak,

2. Excessive distributor vibration
3. Wom or corroded distributor cam

4, Pitted, misaligned, bumead or high
re@sistance poinis.

&, Defective condenser

g
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OSCILLOSCOPE TESTING - BREAKER POINT SYSTEM.

TEST PURPOSE TEST CONDITIONS
Ignition system Determine individual spark 1. Operate the engine at
condition under load plug performance under load. idle speed.

( snap acceleration).

2. Set circuit to H
3. Set scale to high
4, Set pattern to |

5. Snap accelerate engine to
approx. 2000 rpm. Then
release throttle.

6. Mote and record the
minimum and maximum
rise of the firing lines on
the 50 kV scale.

NORMAL TEST RESULTS ABMORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

All plug firing lines If firing voltage too high:
should increase moderately
and uniformly. No individual 1. Spark plug cap too wide
spark line should be
extremely high or low in 2. Worn spark plug electrodes
relation to the average.

3. Open spark plug wire

4, Improper fuel mixture
5. Open spark plug resistor
6. Vacuum system leaks

If firing voltage too low:

_ MAX4kV
: INCREASE : 1. Shorted spark plug wire
ll : 2, Broken spark plug insulator
3. Fouled spark plug
4. Low compression.
m BN kN in an
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OSCILLOSCOPE TESTING - BREAKER POINT SYSTEM.

TEST

PURPOSE

TEST CONDITIONS

e

Cylinder patlem
comparison test.

To enlarge an individual
cylinder waveform for
comparisan with others.

. Dperale the engine at

the desired test
speed,

. Set circuitto Bl or X0
. ‘Set scale to high.
. Set pattern to 3

. select the cylinder to be

compared and press the
corresponding keypad
number.

. Compare the enlarged

waveform to the others being
displayed.

_Press B 1o return

to initial stata.

. Repeat above procedure to

compare other cylinder
wavelonms.

. Select two ore more keypad

numbers. These waveforms
will be shown superimposed
at the top of the scopae.

NORMAL TEST RESULTS

ABNORMAL TEST RESULTS -,

POSSIBLE CAUSES AND REMEDIES.

This test is primarily o
datarming wheather or not
individual waveforms
deviate from tha norm.

If one or more wavelorms is substantially different
fram the rest salect and parform the scope test
in this series of tests which will pinpoint the problem.

E 8] T T
0 — 4o
- 1) -
-
ET ] S — 1]
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OSCILLOSCOPE TESTING - BREAKER POINT SYSTEM.

TEST

PURPOSE TEST CONDITIONS

Cylinder timing
accuracy.

Determine if all cylinders 1. Operate the engine at
are firing the same 1000 to 1500 rpm.

relationship to TDC.

2. Set circuit to Ml or I
3. Set scale to low.

4. Set pattern to

5. Record any misalignment

(in degrees) of wavelorm
point open pattenns.

NORMAL TEST RESULTS

ABNORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

4 cyl. engine - not 1o exceed
2% (2 degrees)
& cyl. engine - nol to exceed
4% (2 degrees)
8 cyl. engine - not to exceed
6% (2 degrees)

NOTE: The above is an
approximation since it is
impossible to see scope
variations less than one
degree with complete
accuracy.

1. Bent distributor shaft

2 Worn distributor bushings
3. Worn distributor drive gear
4. Worn camshaft gear

5. Worn timing chain

6. Worn distributor cam lobes
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OSCILLOSCOPE TESTING - ALTERNATOR TEST - ALL SYSTEMS

TEST PURFPOSE TEST CONDITIONS
Alternator ripple pattern Detect defective altemator 1. Set pattern to [H
2, Set circuit to Bl
4. Place the GREEN pick-up
around the alternator
output (+) lead or the
positive battery cable.
4, Start the engine and operate
at approx.1000 rpm.
5. Turn the headlights
on and on high beam.
6. Obgarve the waveform
and compare to the
test result colurmnn.
NORMAL TEST RESULTS ABNORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.
A normal alternator output Faulty alternators must be removed
pattemn is a series of from the vehicle for repair.
waveshaped ripples of the
same height and spacing.
Under no load conditions,
the wavelorm will have
uniform spikes and peaks
Abnormal wavelorms will
be uneven and jagged.
‘‘‘‘‘‘‘‘‘ R ” I|'.l-_..'-|'_''_''"o.,,.I..--'‘'''''''''-«|,WId.--'-""-'I'n,,,.l_..-—
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Normal Alternator Open Diode Shorted Dioda
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OSCILLOSCOPE TESTING - ENHANCED SCOPE - ELECTRONIC PARTS

TEST PURPOSE TEST CONDITIONS

Adjustment or contral Verify effective functioning 1. Press the Bl key twice

of the electronic component,
2. Connect the volt/ohm
leads to the subject

3. Start the engine

4. Press the I key until the
signal is steady (triggering)

5. Press the @ key if the
polarity is incorrect

&. Press the H key
for other time scale

7. Note the amplitude

NORMAL TEST RESULTS ABNORMAL TEST RESULTS -
POSSIBLE CAUSES AND REMEDIES.

A steady waveform with the See manufacturer's specifications
first line upwards.

Depends on which electronic
component is being tested.
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PRINTER OPERATION AND MAINTENANCE .

General Description

The MEA-1500 5L opticnal printer (AP 1000-1) is installed to provide service shops with actual
proof of tests performed on vehicles serviced. Installation and set-up of the printer is provided by
sUN service personnel.

Perforated print paper, divided into 9 1/2° x 11" seclions| P/N 0528-0994 ), is bottom-fed into the
printer from a paper slorage compartment. Replacement ribbon cartridges( P/N 0528-0935) install
aasily,

Printer Controls
NOTE: Alf conirols on the front of the printer (Figure 53) should be disregarded since all printer

functions are performed automatically through the MEA remote control keypad upon installation
and powear-up,

Fressing the printer buttons may affect the printer operation.

The three indicator lights on the printer front panel { Figure 53) do provide the operator with use-
ful data.

SEL light- The SEL light indicates communications with the MEA-1500 SL. The light must be
on for the printer {o operate.

ALARM - The ALARM lights when the paper is out. Printing stops until paper supply is
replenished. The VDL will also give an indication of empty paper supply.

The ALARM also lights when the printhead becomes jammed or stopped during the printing pro-
cess.

Ball Lesar
Fur Fined

Eenlersd weilleh
klgm  Powpr Knob $

FIGURE 53, Front Panel Buttons and Indicators. FIGURE 54, Location of Controls.

POWER - The POWER light indicates that the AC switch (Figure 54) is on and the printer is
powered up.

The printer also has integral factory-set switches that must not be altered or re-set in any way.
The rear cover of the printer should not be removed,
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Farwed 1o Lisd Papar

Paper Cutter Cdge

hecess Cower

FIGURE 55. Access Cover Removal. FIGURE 56. Bottomn Paper Feed Loading.

Paper loading.

140,

Turn the printer AC switch (Figure 54) 1o PRINTER CFF. (POWER indicator light OFF)
Aemaove the printer access cover (Figure 55) by lifting it off.
Place the stack of print paper in the compartment below the prinier

NOTE: Only one-part paper perforated into 9 1/2"x 11" sections with pin feed holes
(Sun PIN 0528-0994) should be used.

Lift the bail.(Bail lever forward). The paper lever should be epen (forward), Refer to Figure
EB.

Take the first sheet of paper and feed it through the boftom of the printer and into the paps
guides, as per Figure 56.

Align and mount the holes of the paper with the corresponding pins (Figure 57).

NOTE: Adjustable pin feeds should always be sel to accommodate 9 1/2° width print paper
(PN 0528-0984). If for some reason pin feed width is not sel at g 1/2" re-sat by pushing
the pin feed adjustment levers flocated just to the outside of each set of pins) forward and

sliding the mechanism(s) o the correct 9 1/2° width. Push adjustment levers back info
place to lock mechanism in new position. Refer to Figure 56.

Lower the bail and replace the access COVEr.
Tumn printer power swilch back ON. (POWER indlicater light and SEL light QM).

F"rass“ an the MEA remote keypad twice quickly. Paper will automatically advance
"one” form.

After the paper stops advancing, advanca the paper manually with the platen knob until a
perforation is lined up with the tear-off edge of the printer access COVEr.

et |
La
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FIGURE 57. Adjustable Pin Feed, FIGURE 58. Grasp Cartridge Lift Up.

Printer Maintenance.

Ribbon cartridge replacement.

2.

Turn the printer AC power switch OFF (POWER indicator light QFF).
Hemowve the printer access covar,
Gently slide the printhead to the middle of the printer (Figure 54),

To remove the old ribbon cartridge, grasp it on either side of the printhead and it up
(Figure 58).

Install the new black ribbon cartridge (P/N 0528-0%95) by inserting the cariridge on to the
printhead plate,

To insert the cartridge on the printhead plate, tilt the side of the cartridge opposite the
ribbon shield so that portion of the cartridge slides on to the front of the printhead plate.
Lower the top of the cartridge containing the side with the ribbon shield over the printhead.
see Figure 59. (Do not remove the ribbon shield)) A tab on each side of the cartridge will

align perfectly with inserls on the printhead plate (Figure 60)

Fress gently on the carlridge until it snaps into place (Figure 61).

e, MiBEsn Shiskd
; ‘M.h fda nal remse |
P,
= : i,

FIGURE 59. Installing Ribbon Cariridge. FIGLIRE 60, Installing Ribbon Cartridge.
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s Be sure the blue printhead gap lever, located 10 the left of the ribben cartridge (Figure 62),
is set in the number one (1) position.

FIGURE 61. Press gently on the Cartridge. FIGURE 62. Location of Printhead Gap Lever.

Basic troubleshooting

Basic settings and control should be checkead bafore calling for SUN service:

1. The AC power switch an the printer must be turned on, as indicated by the lit POWER light
on the front panel.

2 Printer must be In SEL mode, indicated by the SEL light on the front paned.

Bail lever should be positioned toward the back of the printer during operation. (Rollers
should be in contact with paper). Paper lever should be positioned toward the front of the

printer.
4, Blue printhead gap lever should be in number one(1) position.

5, The ALARM light should be OFF. If the ALARM indicator is ON, check to see if paper
supply is full and loaded properly and also check to see if printhead is jammed or stopped.

Routine maintenance

For trouble-free operation, the printer should be cleaned as follows at least once a month (or after
300 hours of operation):

NOTE: Do not apply any lubricants to the printer.
1. Turn off the AC power of the printer. Remove paper from printer.
2 Remove the printer access cover.

3. Using a clean, dry, soft cloth, dust the area around the carriage shaft, platen, and paper
sansors. Remove any loose paper particles or othar debris.

4. With the nozzle attachment of a vacuum cleaner, vacuum the carriage shaft and paper
feading areas very carefully to remove any accumulated dust. Do not use a compressed air

supply.
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5. Re-lcad paper (see "Paper Loading”) and replace the access cover.

Printer Operation

Belore operating the printer, verify that the paper has been loaded comectly and the proper indica-
tors are lit as described in ¥ Printer Controls®, Alsa check that ball lever and paper lever are sel as
shown in Figure 58

Setting Top of Form

1. At printer power-up, always manually set top-of-form (TOF). This is done by advancing the
paper with the platen knob until a perforation is lined up with the tear-off edge of the
printar cover.

NOTE: Do not afternpt to use the TOF SET and FORM FEED buttons on the printer, The
MEA - 1500 SL automatically conirols the printer. Pressing these buttons may adversely
affect the printer operation.

Printing

2, Ta print a VDU page, simply press the [ key on the remote keypad. After a momentary
pause, information presented on the VDU will be printed and several blank lines will ba
added lo separale the next printed page. The indicated prompts on the VDU will not
appear on the printouts.

Removing a page

3, After a page has been printed, press Il key twice quickly, The paper will automatically
advance until the next perforation is aligned with the tear-off edge of the printer access
cover.

NOTE: if the perforation does not align with the edge of the printer cover, manually turn the
platen knob until the perforation is in ling.

4. Tear the paper off against the edge of the printer cover.
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FIGURE 83, Sample Filter Arrangement
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MAINTENANCE and SERVICE

General

The maintenance and service procadures for the MEA-1500 SL presented in this section are tho-

se in which the operator can perform. All other service should be performed by an authorized Sun
representative. If an emissions module option is not installed, the filter and sample probe mainte-

nance procedures are not applicable,

Sample Hose Maintenance

Periodically inspect the SAMPLE HOSE for any signs of damage such as leaks, cuts, and kinks.
Also, check sample hose connections for tightness. Replace hose if leaks are found or suspected.

Sample Probe Maintenance

Frequently inspect the SAMPLE PROBE for damage. Check for clogged holes in the probe tip. I
the holes are found to be clogged, use a piece of stiff wire or other suitable object to disledge

and remove any foreign matter,

Filter Maintenance

When to service
The primary and secondary filters should be replaced or cleaned when the LOW FLOW message

appears. Before replacing or cleaning the filters, however, it is recommended that the sample pro-
be be serviced and/or cleaned. Then, if the response time is still slow, clean or replace the filters.

A label explaining filker maintenance and installation is on the back of all testers.

Primary Filter Service

The primary filter element may be cleaned or replaced. Service the primary filter as follows:

1. Disconnect the water outlet and air inlet hose from the fitting on the filter bowl. See
Figure &3.

2 Unscrew the filter bowl from the filter housing by turning the bowl counterclockwise.

CAUTION: When removing the filter bowl, be careful not to damage the "0 ring al the top
af the bowl,

3. Turn the element retainer nut counterclockwise and remove the filter element.

4. Wash out the bowl and filter element in a mild soap and water solution. Allow the bowl and
alement to dry before reassembling.

5. RAeassemble the primary filter in reverse order of disassembly.
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6.

NOTE: Ba sure the “O" ring is properly positioned in the groove of the fifter bowl.

Reconnect the water outlet and air inlet hoses.

Secondary Filter Service

The secondary filter element must be replaced when it becomes dirty or clogged. Service the se-
condary filter as follows:

1.

Disconnaect hose from the elbow adapter. See Figure 63.

2 Unscrew the filter bowl from the filter housing by tuming the bowl counterclockwise.
CAUTION: th:-n removing the filter bowl, be careful not (o damage the “0° rings.
3 Turn the element retainer nut counterclockwise and remove the end cap.
4. Remove and discard the old filter element.
5. Wash out the filter bowl in a mild soap and water solution, then allow to dry.
6. Install a new filter elernent.
7. Reassemble the secondary filter in reverse order of disassembly.
NOTE: Be sure the 0" rings are properly positioned during assembly.
Air Filters

The foam filter elements fitted to power supply and gas drawers must be cleaned weoekly.

Maintaining Tester Finish

The Modular Engine Analyzer has a finish of stain resistant baked enamel and brushed alumi-
Aum. It is recommended that the painted and plated surfaces be polished with automobile wax.
Onee this has been done a periodic wipedown with a dry cloth will be sufficient.

Lubrication

Every sixty to ninety days, apply a light machine oil to the cabinet casters so they will roll freely.

Test Lead Maintenance

The test leads and power cord will retain their new appearanca if they are cleaned periodically
with waterless hand cleaner and wiped dry.
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Calibration
To select the CALIBRATION MENU (Figure 64), refumn to the original PROGRAM MENU and select
the fourth option,

POWER- The POWER light indicates that the AC switch (Figure 54) is On and the printer is powe-
red-up.

The printer also has integral factory-set switches that must not be altered or re-set in any way.
The rear cover of the printer should not be removed.

CALIBRATION MENU

1. SYSTEM CALIBRATION

2. MANUAL GAS CALIBRATION

10 SELECT PROGRAM, PRESS NO. FIGURE 64. Calibration menu.
TO RETURN , PRESS (Emissions).

NOTE: The CALIBRATION MENU s avallable onfy when the emissions option is installed.

Selection #1: System Calibration

This page (Figure 65) is identical to the general test calibration page which appears automatically

after the seli-test/warm-up page upon system power-up.
it allows the analyzer to be re-calibrated without having to turn the unit off and perform self-

test/warm-up procedures over again,

“NOT CALIBRATED" appears on emissions (HC, CO, COz and O2) if the tester ie not fully warmed
up. If “NOT CALIBRATED" appears, return to the calibration menu and perform calibration when
“WARM-LUP COMPLETE" appears on the menu page with the prompt 1o proceed.

if “SERVIGE REQUIRED" appears on the VDU, remove all connections from the engine and repe-
at 1he calibration.
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CALIBRATION IN PROCESS

BATTERY V. GOOD
VOLT GOOD
OHM GOOD
COIL (+) GOOD
AMPS GOoD
VAGUUM GOOD
HC MOT CALIBRATED
cO MOT CALIBRATED
CO2 NOT CALIBRATED
Oz GOOD

FOR VEHICLE TEST, PRESS [E
EOR PROGRAM MENU, PRESS [ FIGURE 65. Calibration page.

selection #2: Manual Gas Calibration

This selection is used to verify the accuracy of the analyzer's HC, CO, COz and Oz measure-
ments. A bottle with a certified gas mixture is required to pefform the calibration. This chapter is
primarily intended for Sun Senvice Engineers.

NOTE: For some countrias there are special rules for approved exhaust analyzers which need to
he checked periodically with certified gas mixture,

However the LEAK CHECK can easily be done by the Operator. Just select #4 "LEAK CHECK"
and follow the instructions on the VDU screen (Figure 66). Perform the leak check to verify that
the exhaust sampling system of the gas analyzer i air-tight and free of leaks.

The message “LEAK CHECK PASSED" indicates that the system is air-tight. If the message
“LEAK CHECK FAILED" appears, the system has a leak. In that case chack the probe, hose, con-
nections, or filters for leaks prior to repeating the test.

MANMUAL CALIBRATION (GAS) .
g.hs MEASURED
HANMEL  VOLTAGE
HC 0.016 CLOSE SAMPLE
co 0.000 INLET
GOz 0.009
02 4,957

SELECTED SOLENOID CONFIGURATION

1. ZERQ GAS 4. LEAK CHECK
2. CAL GAS & CHECESUM
3. SPAN FIGURE 66. Leak Check Message.
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Normal readings for #1 ZERO GAS, #2 CAL GAS and #3 SPAN are shown in Figures 67,68 and

69, using clean air as sample.
Oz will always read high, up to 5 Velts.

HC,CO and CO2 will read low, close to 0 Volts when ZERO GAS or CAL GAS Is selected, and

high, close to 5 Volts when SPAN is selected.

MANUAL CALIBRATION (GAS)

GAS MEASURED

CHAMNEL VOLTAGE

HC 0016 CLOSE SAMFLE
i 0.000 INLET

COa 0,009

Oz 4,857

SELECTED SOLENOCID CONFIGURATION

1. ZERO GAS 4, LEAK CHECK
2. CAL GAS 5. CHECKSUM
3. SPANM

MAMUAL CALIBRATION (GAS)

SELECTED SOLENOID CONFIGURATION

GAS MEASURED GAS
CHANMNEL  VOLTAGE COMCENTRATION
HC 0.006 0 PMM
co 0.000 0,00 %
COz 0.009 0.00 %
Qa2 4,995 207 S

1. ZERDC GAS 4. LEAK CHECK
2. CAL GAS 5. CHECKSUM
3. SPAN

Figure 87. Zero Gas

Figure B8, Cal Gas
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MANUAL CALIBRATION [GAS)

GAS MEASURED
CHANNEL VOLTAGE
HC 4,786

co 5.002

COsg 4.9848

Oz 4,998

SELECTED SOLENOID CONFIGURATION

1. ZERO GAS 4. LEAK CHECK
2. CAL GAS 5. CHECKSUM
3. SPAN

Figure 68. Span
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STANDARD AND OPTIONAL ACCESSORIES

STANDARD

7O00ER3 1347 Timing Light Assembly E004-0262-03 Test Lead Trigger Assembly

6004-0332-01 Test Lead Pattern Assambly {747-0101 Chrome Pattern Pick-Up Assembly

—

0507-0006 Trigger Pick-Up Assembly 6004-0462 Test Lead Assembly, Voit Ohm
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STANDARD (continued)

0002-1028 Insula Hn_é- Pligrs

R

BO04ERIT0-32 Universal Tes! Lead Assembly

4344-0000 Resgisfance Tesi Probe

4107-0000-000 &mm

f—=———

et

4108-0000-000 5mm

/N

fgnition Coil Terminal Adaplers

0002-0133-156 Lead

7009-1892-02 Remote Control Assembly
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W= W

O100-0042-000 Bosch Adapler
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OPTIONAL 4-Gas Option Includes:

4-Gas Oplion

201-828 Primary Filter Elamenl, T35 micron

F009-0511 Exhaust Sampling Probe

301-908 Secondary Filter Elemeni, B micron

7049-0004 Oxygen Sensor Cell

3988-0202 Exhaust Sample Hose
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OPTIONAL (continued)

0528-0994 Prinler Faper (nal shown)

0528-0995 Ribbon Carfridge (not shown)

Printar AP 1000-1 (220/240 V) Incl. cover FOOSES313-44

UNNERSAL DIESEL KIT UDK-1 7F009E9312-96 Includes:
0008-0472 Transducar, Clamp-on 003-2000-578 Load for Transducer

OIL TEMPERATURE KIT 7008E3314-21 Includes:
BO04E9310 Ol Temperalure Probe BOO4ES310-42 Extension Lead for Oif Temp. Probe
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OPTIONAL (continued)

GO06-0007 Vacuum Hose Assembly

E005-0133-071 Ammeter Lead Assembly C-34 Test Cabinet
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OPTIONAL (continued)

e

WaA - 150 BOOSESI 10-48 Patterry Pick-up for WSA

SO04EQ310-46 Ford Adaptor 4 Cylinder for WSA
6004-3310-49 Mitsubishi Adaptor for WSA

6004-9310-53 Toyota Adaplor for WSA
6004-3310-54 Universal Adaptor for WSA

NOTE: Various timing probes and diagnostic harnesses are available for the
MEA-1500 SL ask your local Sun representative.
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