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VSG DISTRIBUTORLESS IGNITION SYSTEM (DIS) WIRING DIAGRAM REFERENCE (EBJL-124200-AC)
UESC | BASIC STRIPE
PIN NO CIRCUIT DESCRIPTION GA COLOR COLOR SPEC
! BLANK (NO WIRE)
2 | 264 | UESC TO VRS + 18 WHITE
3 265 | UESC TO VRS - 18 GREEN
a 354 | UESC TO RESISTOR 18 BROWN WHITE
5 BLANK (NO WIRE)
6 6 UESC SPARK RETARD 0S2 18 BROWN
7 6 UESC SPARK RETARD 0OS1 18 BROWN
8 21A UESC TO IGN ON IGN SWITCH (SWITCHED)| 18 YELLOW
9 57 | UESC TO BAT GROUND 18 BLACK
10 358 UESC TO ECTS GROUND 18 GREEN WHITE
11 850 | UESC TO SPUCE 18 | YELLOW BLACK
12 852 | UESC TO SPLICE 18 | YELLOW WHITE
- 18 DIS COIL TO BAT POWER (NOT SWITCHED)| 18 RED GREEN
—_ 354A | RESISTOR TO ECTS 18 BROWN WHITE
- 850A | SPLICE TO DIS COIL 1 18 | YELLOW BLACK
-— 8508 SPLICE TO ELECTRONIC GOVERNOR OR
TACHOMETER 18 | YELLOW BLACK |
— | 852A | SPLICE TO DIS COIL 2 ‘ 18 | YELLOW WHITE |
— | 852B | SPLICE TO ELECTRONIC GOVERNOR COR '
TACHOMETER 18 | YELLOW WHITE
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VSG DISTRIBUTORLESS IGNITION SYSTEM (DIS) WIRING DIMGRAM REFERENCE (E8JL-12A200-AD)
UESC BASIC STRIPE
PIN NO CIRCUIT DESCRIPTION GA COLOR COLOR SPEC
1 BLANK (NO WIRE)
2 264 UESC TO VRS + 18 WHITE
3 265 UESC TO VRS - ' 18 . GREEN
4 354 UESC TO ECTS 18 BROWN WHITE
S BLANK (NO WIRE)
6 8 UESC SPARK RETARD CS2 18 BROWN
7 ] UESC SPARK RETARD 0OS1 18 BROWN
8 16M UESC PIN 8 TO SPLICE 18 RED GREEN
9 57 UESC TO BAT GROUND 18 BLACK
10 358 UESC TO ECTS 18 GREEN WHITE
1 850 UESC TO DIS COIL 1 SPLICE 18 YELLOW BLACK
12 862 UESC TO Dis COIL 2 SPLICE 18 YELLOW WHITE
L — 16C | OIS COIL TO SPLICE 18 RED GREEN
— 354A | RESISTOR TO ECTS 18 BROWN WHITE
— 161 IGNITION SWITCH TO SPLICE 18 RED GREEN
- 8528 | SPLICE TO ELECTRONIC GOVERNOR —
: TACHOMETER 18 YELLOW WHITE
— 852A SPICE TO DIS COIL. 2 18 YELLOW WHITE
- 8508 | SPLICE TO ELECTRONIC GOVERNOR —
TACHOMETER 18 YELLOW BLACK
L = 850A SPLICE TO DIS COIL 1 18 YELLOW BLACK
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DIAGNOSING AND TESTING DIS
DIS DIAGNOSIS EQUIPMENT

To accurately diagnose DIS, certain diagnostic equipment and
tools are required. In addition. the suggested diagnostic eguip-
ment may make the job easier and more convenient.

Prior to diagnosing DIS. obtain the following test equipment or
equivalent,

® DIS diagnostic harness PPO111429 or equivalent

¢ SPARKTESTER. NEONBULB TYPE(CHAMPION CT-436
OR EQUIVALENT)

There s no need to disconnect a plug wire: just place this spark

tester on a spark piug wire (o determine if spark is being provided

to the plug. This is especially useful for those hard to reach plug

wires.

® SPARK TESTER. GAP TYPE (SPECIAL SERVICE TOOL
D81P-6666-A OR EQUIVALENT)

Connect this gap type spark tester between any spark plug wire

and engine ground to instantly determine if spark is being pro-

vided 10 the plug. A spark plug with a broken side clectrode is not

sufficient to check for spark and may lead to incorrect resuits.

¢ VOLT-OHMMETER (ROTUNDA 014-00575 OR
EQUIVALENT)

A volt-ochmmeter is essential for gathering system operating data

during diagnosis. testing. and engine servicing procedures. This

digital volt-ohmmeter (DVOM) can also be used for general

purpose electrical roubleshooting on conventional -starting and

charging systems.

FIG. 10 Voit-Ohmmeter

® 12-14 VOLT TEST LAMP
TIMING LIGHT (ROTUNDA 059-00006 OR EQUIVALENT
This timing light uses an inductive pickup tor convenience and

safety on 12 volt systems. This timing light includes a tachometer
which reads from zero to 3000 RPM (Figure il).

DIS DIAGNOSING

Identify the engine harness Ford part number and use the follow-
ing electrical harness part number sketch that corresponds (o the
engine hamess part number being checked.

F1G. 11 Timing Light

The first check will test the engine hamess, connectors and

sensors for both continuity and resistance.

1. Remove the 12 pin UESC harness plug from the UESC
moduie. Pins | and § are not used. therefore, do not have
fernale connectors in the [2 pin harness connector plug.

2. Check the following circuits with the volt-ohmmeter (with
the sensors counected) per the following chart with
reference to pages; 2B-06 through 2B-15.

{f the DIS Engine Hamess checks are not to the chant

specifications (page 2B-/\), complete te following:

® Remove the wire harness connector to the UESC

® Remove cach sensor or component from the hamess

® Using a high impedance digital volt-ohmmeter {DVOM)
check each wire for contnuity or resistance (ref. 28-A\)
for wire numbers & colors for the hamess being used.

® [f the wire harness has open circuits or resistance higher
than specifications repair or replace the harness.

® If the wire harpess checks are to specifications — reconnect
each sensor and component and complete another DIS
Engine Harness check (ref. page 2B-

@ [f the same sensor or component Circuit does not test 1o
specificanons — replace that sensor or coil.

® If the engine will not start and/or run install 3 new module
and make a normai start.

A Use the electrical skesch that corresponds to harness part
number reference pages 2B-06-2815 and fold-out page.
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DIS ENGINE HARNESS CHECKS (UESC HARNESS CONNECTOR REMOVED
ALL SENSORS CONNECTED TO HARNESS)

N
Test E"QZW cm OVOM Set| Reading | coes Description of Circuit, Wires
No. Part Number PIN Nos. Selection | Ohms/VDC Checked & Circuit Function
1| EBJL-AC, AD 2103 Q 200-600 Egg"‘;sg’;”v% Crank Position, Wires
2 EJL-CA Same as Test 1
3 EQJL-CB, CC Same as Test 1
4 | EBJL-AC, AD 41010 a 105.000® | D@ m?ﬁa’s‘s‘;"m"' Sensor, Wires 354,
5 | EQJL-CA Same as Test 4 ,
6 | E3JL-CB, CC 41010 BOOD | DD | 5 sg oA Teme. Sensor, Wires 35:
Continuity Eng. Spark Adv. Circuit, Wires 6 & 6
7 | EBJL-AC. AD §to7 Q@ 0.00 Resis. No Grounds Equals S/A Set for 87 Oct.
8 | ESJLCA Same as Test 7
9 E9L-C8, CC Same as Test 7
10 | E’IL-ACT 8109 20VDC | 12 VDG m*gz'f:“;&"‘ &‘ws';?"' — Wires
11 | ESJL-CA Same as Test 10 *AD & CC-ign. Switch “ON", Wires
12 | ESUL-CB* Same as Test 10 e o, 16C. 16M & 57 —
13 | E8JL-AC, AD 11012 Q 0.5-1.0 w““?”ﬁﬁ”mmm 852A &
14 | ESJLCA Same as Jest 13
15 E9JL-CB, CC Same as Test 13
Coil Sec. - “*Remove the 4 Spark Piug Wires and
16 | EBJL-AC 1-4"* Q 14000 = .05 Measure the Sec. Resistance.
17 | EQJL-CA Same as Test 16
18 gaJL-CB Same as Test 16
19 | EBJL-AC Coil Sec. 2-3| Same as Test 16
20 ENL-CA Same as Test 16
21 E3JL-C8 Same as Test 16

H.T. spark plug wire resistance 9.000 to 16.000 ohms — (maximum 30,000 per wire)

CODES — TEMPERATURE SENSOR CHARACTERISTICS CHART (TSCC)

(D Column A converts the seasor only resistance 10 a temperanure reading (page 2B-07)
Column B converts the sensor and hamness resistance to a temperature (page 2B-07)

@ Use column A when the sensor is connected to the harness (page 2B-07) (Harness does not have 10K resistor)
D Use column B when the sensor is connected to the harness (page 2B-07) (Harness has 10K resistor)
@ E.C.T.S. brass only in 32°F ice water
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28-03 ignition System 2B-03
REMOVAL AND INSTALLATION instaliation

1. Position coil assembly, secure with three screws.
IGNITION COIL 2. Connect HT leads at coil, ensuring that locking tabs snap into
Removal . posiaon. , »
I. Disconnect battery ground lead. x&m ;t coil are m;ked 1to 4. Itis impor-
2. Disconnect ignition coil multiplug. connected in correct sequence.

3. Connect ignition col mulipleg.
4. Connect banery ground lead. Start engine and check coil
operation.

ENGINE SPEED SENSOR
Removal

. Disconnect bartery ground cable.
2. Disconnect multiplug from sensor. Remove engine speed sen-
sor. (one screw).

J)

"

| NANQY/ IS

FIG. 3 Removing Ignition Coil Muitiplug

3. Compress 2 lugs and disconnect HT leads at coil.

FIG. 8 Engine Speed Sensor
A — Retaining Boit
8 — Muitiplug

FIG. 4 Disconnecting HT Leads

4. Remove three screws and detach coil assembly.

\

FIG. 7 Engine Speed Sensor (Removed)

_— Instailation

1. Fit engine speed sensor and secure with screw.
2. Refit sensor multiplug.
3. Conpect battery ground cable.

3 ~NNN\E=

FIG. 5 Ignition Coil Retaining Screws
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ENGINE COOLANT TEMPERATURE SENSOR

Removal

L.

Disconnect battery and release cooling system pressure.

WARNING: When releasing system pressure, cover cap with a
thick cloth to prevent coolant scalding.

i

-

3.

4.

Place a clean drain tray below engine under radiator drain plug
and remove drain plug. To assist draining remove radiator cap.
Remove temperature sensor multipiug, located below the in-
tzke manifold. To remove multiplug, pull on multiplug, do not
pull on wiring.

Unscrew sensor from intake manifold

Instatliation

1

Install seasor into inlet manifold, do not overtighten sensor.
Connect multiplug, ensuring that locking tabs saap into
position.

. Replace radiator drain piug and refill system with correct

solution. Remove rubber blanking cap on water outlet. When
coolant is evident, refit blanking cap. Fill container to
“maximum”™ mark allowing time for air in system to bubble
through. Install radiator cap.

Connect battery and start engine. Allow engine to warm to
normal operating temperature. Check, and if pecessary, add
coolant.

FiG. 8 Temperature Sensor
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PART 2B — Ignition System — Distributorless
COMPONENT INDEX Page | COMPONENT INDEX Page
DESCRIPTION . ..., 2B-01 REMOVAL AND INSTALLATION {Cont'd.).....
OPERATION .....ooviitiiieiaena 28-01 igniionCol ............oooiiiiiiin, 2B-03
Ignition Coil Driver ....................... 2B-02 Engine Speed Sensor . ................... 2B-03
SensorFail-Safe ................. ..., 2B-02 Engine Coolant Temperature Sensor ....... 2B-04
CrankingMede ...................ooeee 2B-02 DIAGNOSISAND TESTING ................ 2B-05
RunMode .................ocviiiiiin., 2B-02 DIS Diagnosis Equipment ................ 2B05
TransientMode ................... 2B-02 DISDiagnosis ...............cooanl, 28-05
OverspeedMode ........................ 2802 DIS Engine Harness Checks .............. 28-06
SERVICE ADJUSTMENTS AND CHECKS ... | 2B-02 Engine Coolant Sensor Characteristics . . ... 2807
REMOVAL AND INSTALLATION ............ 28-03 Wiring Diagrams ........................ 28-08
WARNING OPERATION

® High tension voltage produced by a distributoriess ignition
system is higher than for a conventional ignition system,

¢ When carrying out service operations on an engine equipped
with distributorless ignition, it is important to be aware of the
above point as well as all the usual safety measures to prevent
the possibility of electric shocks.

DESCRIPTION

The purpose of an engine’s ignition system is to ignite the fuel/air
mixwure at the correct time and sequence based upon the input it
receives.

The Distributorless Ignition System (DiS) used on the VSG
411/413 engines is a state-of-the-art ignition system. The brain of
this system is the Universal Electronic Spark Contol (UESC)
module. This module normally receives four inputs:

® Crankshaft position ¢ Engine temperature

® Crankshaft speed ¢ Engine vacuum (load)
From these inputs, the UESC computes spark strategy (spark
advance) to obtain optirnum engine performance for correct input
condidons.

With this system, the electronic control module monitors the
engive load, speed, and operating temperature and decides what
degree of spark advance is correct for all of the operating condi-
tions. This system maximizes the benefits of the high compression
swir] design. Because timing is set for life nherently in the design
of the engine, and there are no moving parts in the ignition system
itself, no maintenance is required except for periodic spark-plug
checks. The system provides for fixed spark advance at start-up,
for cold weather starting, fixed advance for service checking, and
for “average value™ default settings in case of component failure.
Particular attention has been given to spark optimization for excel-
lent fuel economy in the warm-up mode, which is coupled with
improved warm-up and 3 new carburetor.

The spark plugs are paired so that one plug fires during the
compression stroke and its companion plug fires during the ex-
haust styoke. The next time that coil is fired, the plug that was on
exhaust will be on compression, and the one that was on compres-
sion will be on exhaust. The spark in the exhaust cylinder is
wasted but little of the coil energy is lost.

The spark strategy is based on sensors and manifold vacuum input
to the UESC module, which include the following inputs:
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1. Engine Speed and C/S Position

The crankshaft position and speed information comes to the UESC
from the Variable Reluctance Sensor (VRS). The VRS is triggered
by teeth cast into the engine side of the flywheel, The 36-1 tecth,
spaced 10° apan, indicate to the UESC the crankshaft speed. The
missing tooth indicates crankshaft position.

2. Engine Load

The engine load information is processed into the UESC’s elec-
tronics by a pressure ransducer located within the UESC. A
vacuum line connects the transducer to the engine intake mani-
fold. The engine vacuum is proportional to it’s load.

3. Engine Temperature
The Engine Coolant Temperature Sensor (ECTS) sends engine
temperature information to the UESC. The ECTS is located in the
intake manifold water jacket.

4. Fuel Octane Level Adjustment
Another input to the UESC (which is not usually used inthe U_S.)
retards the spark,

The UESC module outputs are:

IGNITION COIL DRIVER

The UESC switches two ignition coils on and off dt the correct
times to give the desired spark advance.

SENSOR FAIL-SAFE

If the UESC identifies a failure of any of its inputs, other than the
engine speed/position seasor, it will substinute a fixed value for
that input until such time that the fault on the input is rectified. A
failed sensor is defined as the instantancous reading of a seasor
being made that is either above of below the maximum or mini-
murn reading as defined by the system constants below:

Engine Coolant Temperature minimum -39°C (-38°F)
maximum 112 °C (32°F)
Manifold Absolute Pressure  minimum 21 KPA  (6.22" Hg)

maximum 101 KPA (29.91" Hg)

Ignition iming is adjusted constantly by the UESC module. Many
factors. including all the sensors affect the final ignition setting.

CRANKING MODE

Cranking mode is the area of engine operating speed within which
the ignition timing is at a static position. The static spark advance
is fixed at 10 degrees BTDC up to 250 RPM.

RUN MODE

In this mode the RPM is above 250 and the spark advance is
calculated in three main sections which are added together. The
UESC sections are: Base Spark Advance (BSA) pius Spark Ad-
vance Offset Tem, (SAOT) plus Spark Advance Offset
Detonation ECT (SAODE).

The final spark advance is then corrected, for propagation delays
and finally the spark advance is limited by the system ranges and
the spark slew rate limited.

The Base Spark Advance (BSA) is caiculated by the UESC mod-
ule looking at speed and load inputs.

The Spark Advance Offset Temperature (SAOT) will change
ignition timing from the function of Engine Coolant Temperature
(ECT). This allows the spark advance to be altered during coid
engine conditions 0 improve starting and operation.

Spark Advance Offset Desmation ECT (SAODE) the ignition
timing is offset a6 2 fumtion of Eagme Coolant Tempersture
(ECT). This aftows the spak adwamce O be reduced during hot
cagine conditions 10 avoid detomstion and allow base spark ad-
vance 10 be calibrated near to the best pexformance curve.

TRANSIENT MODE

This function is to provide detonation when the engine
load is increased rapidly by fast opening of the throttie plate.
Rapid increases in engine load are determined by large changes in
consecutive Manifold Absolute Pressure (MAP) values to the
UESC module.

OVERSPEED MODE

if the instankaneous engine speed is greater than the maximum
speed threshold, then the spark eveats are terminated until the
instantanecus engine speed falls below 6375 RPM. During this
time all other UESC calculations are performed as normal.

SERVICE ADJUSTMENTS AND CHECKS

1. Each 400 hours of engine operation remove the spark plugs and
clean & adjust the electrode.

2. Clean and visually check spark plug high tension leads and
check for secure fit, replace i necessary.

3. To retard the spark advance if the engine is operated on jower
than specified fuel octane it may be necessary to retard the
timing. 87 octane or higher fuel does not require any
adjustment.

4. To retard the spark advance, cut the wire loop in the harness
that connects to pins number 6 and 7. For assistance, or further
information, consult Ford Power Products Engineering.

An Grounded Pin Above Ground Retarded °
7 6 1-2
6 7 24
6&7 6-8

The UESC module must be mounted above the intake manifold
vacuum fitting 10 prevent fuel from eatering the UESC module
chambes.

The connecting rubber hose must be compatable with gasoline and
be as short as possible. It is recommended that a fuei vapor trap be
used in line in the counnecting bose.
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ZLECTRONIC DIAGNOSIS AND TESTING

Wernor system s comorised of three major \Q
o conents: the carburetor. actuator and controlier. 1ne
sojective of this document is 1o help a technician iaentify
NRICT COMDONeNt 1s crealing a problem so it can be tixea or
‘epiaceaq.

CONDITION POSSIBLE SOURCE ACTION

Sovernor 1. Battery power is not Remove the connector from the controller ana with a voimeter cneck for
2ppears supptied to controtler. pattery power across pins A & B of the wirning narness connecior.
zeaaq.

It battery power is not present. check wiring 1o the controlier.

receiving the speed should both be connected to the negative side of the coil. or the
signat tachometer ocutput.

. It the controlier is connected 1o an engine with a DIS ignition. pin C should
NOTE: This controlier ; na oi
,e?efes ,I;s::e;d signal be connected to one of the two tachometer outputs. ana pin D srould be
{rom the IQNIion. connected to the other tachometer output. The DIS ignition utiizes two
B colls.

NOTE: Do not short the tach ieads: doing so could damage the spark
controifer.

i
I

!

|

!

i

; 2. Controller is not if the controlier is connected to an engine with a distnibutor. pins C & D
i

|

!

!

i

Using an ohmmeter, check conunuity from pins C & O 12 the termination
points. If conunuity is not present. repair the wiring.

3. Actuator falis to Remove the 2-pin connector at the actuator. With a DC voitmeter, check
operate. between the purple wire and chassis {battery) ground. The voltmeter
should read 12 voits, £ 2 volts. g‘

if the voltage is low, disconnect the 8-pin connector from the conirolter, and
check continuity between the wiring harness pins £ & F. to their respective
actuator terminals. If there is no continuity, check for openings in the wires.

Using a voltmeter, check for battery voltage from controlier terminal E to
chassis (battery) ground. If battery power is not found. replace the controlier
and check the actuator and actuator wiring for grounas and shorts.

NOTE: Check wiring before replacing controlier. Bad wiring might destroy
the new controller.

Check continuity across actuator wires. 2 ohms = .5 ohm shouid be
measured. Check the continuity of actuator wires 10 the case. The ohms
measured should be 1M or greater. if these vaiues are out of toierance,
replace actuator.

.o Engine 1. incorrect engmne With the engine running, connect battery power to pin H. This wiil select
goesn't speed. Run 2. if Run 2 is set a higher speed than Run 1 and the speed does not
cnange change, replace the controlier. Contact OEM for speed settings.

With the engine running, connect battery power t¢ pin G. This wiil setect
Run 3. it Run 3 is set higher than the previous speed and the soeed does
not change, replace the controller. Contact OEM for speed setungs.

With the engine running, connect battery power 10 pins G & H. This will
select Run 4. If Run 4 is set higher than the previous speed ang the speed
does not change, replace the controller. Contact CEM for speec seftings.
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06-9 Governor 06-9
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ELECTRONIC DIAGNOSIS AND TESTING (Continued)

CONDITION | POSSIBLE SOURCE ACTION
i Zhaine s T, Engine 1s musfiring TUSCONNECT I CONNECISr “"OM iR CONIrS. 81 The governor 'S now
~unung. aue 10 igle mixture . cisapleqQ anc & warm ‘:’9-"6- SMOUIC D& LT NING &1 & MeCranicai «gie of
Tus-agustment. This i zpproximatety 800 RPM.
i causes engine nuntat |
no-ioad conagition. if the engine 13 NOl runMing at the mecnar:cal iale ana s governeg ov an

ntegrateg Carburetor. :Gosen e three aclualor fasteners ana rotaie the
actuator o acnieve an aie of 600 RPM. i 'ne engine is governea oy a
iinear actuator. adjust the .Jie speed screw ¢ achieve 600 RPM

Siowiy rotate the idle mixiure screw clockwise :CW1 unni the engine speed
segins 1o decrease. Slowly (irn e idle MiXture screw CouniercicCkwise
(CCW) until the engine speed begins 10 gecrease. Now. turn the 'gie
mixture screw clockwise (CW) until maximum idle speed is acnieveq. The
idle mixture 's now adjusteq.

2. Engine 1s musfinng. Disconnect the connecicr ITom the CoMMroiker and consuil the engine repair
manual.
NETATE 38.10
—»{ (1300} {219+ 0121
MAX 5561¢.3
({2 8(3]
HGF FE :Y G:F*T A
] f ABCE !L_ .
— !
! A . BAT» i
‘ g8 - BT l
C-DISIGN 318
D - DISIGN 3000t
E - ACTUATOR«+ X
F - ACTUATOR- )
G-SPCSELA ! 27«17
: H - SPOSEL 8 ! 2457 ¢ 2500
: ASD §
- ! BUS ey {
! ,

T
%

! i A
2062 .8 i i :
160 + 024} > | SE6 e 8
i 219 ¢+ 316
1g L' { ‘ 1349 L s ca
. | ) L e— - s
- —— — 5312 - i he
MAX : : 2 St
546
e [3.15]
MaX 1461 £ 1.0 ;
— 575 e 0200 T >
Calibration 312K of conventional RAM mus: be avauabie. Aiso
required is a 1.44 Meg Hign Tensity oopy crive anc &

mligi speed Settings. as weit as other parameters. can be
setysing g special interface connector, anc an 'BM
compaidle PC 288 mmimum with 840K RAM. ¢f wnicn

VGA grapnic gispiay. Programming cf the controtier is
covered in a separate pubication.
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37-1 Zooiling System 97-1

SECTION TITLE PAGE SECTION TITLE PAGE
SASICENGINE . ... e 01-1 STARTINGSYSTEM ... .. ... ... . ......... ... . . 05-1
IGNITION SYSTEM - DISTRIBUTORLESS .. ............. 02-1 GOVERNOR .......... .. e e 06-1
FUELSYSTEM ... e 33-1 COOLING SYSTEM ... . 07-1
EMISSION CONTROL SYSTEM .. ...................... 03A-1 SPECIFICATIONS ... .. 08-1
CHARGING SYSTEM ... .. . .. i 04-1

SECTION 07 — Cooling System

SUBJECT PAGE SUBJECT PAGE
DESCRIPTION AND OPERATION ................. . .. 07-3 ADJUSTMENTS ... .......... .. S 7-4
Drive Belt . ......... ... . .. . ... Q7.4
BeltTension ............ ... ... .. .. . ... .. ...... 97-4
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DESCRIPTION AND OPERATION

v is of the full flow type with a ceninfuca: cumeo

o o <3 = J27.0.z0C jatel e 2na vaive
. ioccatea in the cylnaer neag. canyois ine c2dis
! system maintaming e orecer The COCanTTTCm TNEe OV NOer mgag nows CESLine

nerature. nermaosian ot LoTrougn tme cociant gutiet meusing
~-2 coolant flow is from the bottom of the raciater 10 the ZNQ NS 1T 00 CF the racialor.
> amp wnich delivers it to the cyunder biock. it then Hows Anomher cassegs n INE ©2ad roules T2 warm coolant
‘~-5ugn tNe corec passages 10 ¢ool the envre tengin of ATQUEN T E NIAKe Manitoil {0 Neip 3icmiZe (ne fuel
zacn cyunoer wall. Upon reacning the rear of the cynnaer TEXIUre. 2NJ tNEen INTougN a NOSE IS ne miet nose of the

TIoCK. e cooiant is girected Lpward into ire cywnager Neaad vater cumo

SN
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ADJUSTMENTS

ve Belt

2 ian crive peit shouid be proderly agiustea at ain umaes,
= 20Se arive Delt can cause improper generator. 12n and
~ater pump operation. A bett tnat 1s {00 UQnt piaces a
gvere strain on the water pump ana the gererator
2anngs.

2 croperty tensioned drive beit mmimizes noise ana aiso
zroiongs the service life of the pen. Therefore, it is
‘2COMMenaea that a beit tension gauge de used to cnecx
=na adiust the pelt tension. Any belt that has been
operated for a minimum of 10 minutes is considered a
used bel. and when adjusted, it must be adjusted to
the used tension shown in the specifications.

MINULEMAN FUWYRKDUDD

Cocling System

KWiuUuLo/Us L

07-4

Belt Tension oo

Ny

(€93

inslay (T2 Seiiens o

ne lension.

arede nelt ano Ccreck

Hagiusiment IS NECSS34&rY. ICOsen (ne generate!
MOUNTNG ana agjusting arm poits. Move the
generaior towarc or away from the engine untif the
cofrect (ension s cotained. Remove the gauge.

Tighten (hre generatcr aqusting arm and mounting
boits. insial the tension gauge ang recheck the belt
ension.

BELT TENSION
GAUGE
TE3L-8820-A
(V-BELT! OR 02100018

{V-RIBRED BELTS)

Q1039-1G
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SPECIFICATIONS

ENGINE MODEL YEARS 1993+

Generatl Specifications

== . L2, nger — _ler
35207 =, < C.vornger — I Lier
SI7¢ 200 Stroke e e — .. - -
. 283 ang A mMmiz T La3ng 22T~
T T23%ana I8 mm 2312 2ng 2,37
= -~ } Z-3-3

z'e Speed | T30-800 rom

agine Speed — Maximum =l Loaa 2800 rom
No Loaa 2050 rom

n

Cylinder Biock

“._moer of Main Bearings | ' Z

Cazt tAETKS i

LIR]
G
w
(’7]
o)
(o
'
1

4]

3 ; I8BM-831S.Fa

Z.anger Bore Diameter

20451 5 ST
N 3.94-73.87 mm2.8115-2,2122 1

Cutei-Round
L Vtaximum 0.038 mm 3.0015 iny

NEET i 2027 mm i £.065 i
Taper
“daximum

vear cimit

“tan Seanng Bore

S:ancara i 20.823-60.638 mm i2.2868-2 3872 'n:
i 31.C03-61.0786 mm 12 4017.2. 4022 1o

<2.838-42.6*'8 mm «* £386-1 3886 ir:

+3.396-43.420 mm 11 T086-3 T024 My

B278-2.8288im
N
.0

KREELE

L 94.86 = 2085 mm T 8512 — 3.0028 i
= ; 948 = 1085mm T 851 = 5.0026 Ny
% 2¢ Cranksnaft Above Qil Pan Rail 1.4L & 1.3L i 2578 = TS mmCiC1E 2 2.0045 1M

NS dre i mulimeters (incnesi.
S lom 0N Faciers see page 3.
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SPECIFICATIONS (Continued)

ENGINE MODEL YEARS 1

+

* Piston Pin
Ciameter © 1L ano 1.3L 2228-12.228 mm 5. TIET-0 7298 In :
1
Lengtn !
e 38.8-289d4 mm 2
et 33.6-04.4 mm 2.3

Interrerence Fitin Rodat21°C 1.1L ang 1.3L

2.016-0.048 mm (0.00C8-0.0018 in)

Ciearance mn Piston at21°C  iLand 1.3L

.0
2.008-03.014 mm 10.0003-0.5006 in

| Piston Rings

| Top Comoression Ring Thickness 1.1Land 1 3L

* 503-1.505 mm 10.05918-0.05925 iny

Bottom Compression Ring Thickness 1.1L and 1.3L

©.728-1.740 mm (0.0680-C.0685 ir

Too Compression Ring Side Clearance 1.1L and 1.3L

zottom Caemoression Ring Sige Clearance 1.1L and 1.3L

213-.027 mm (0.0005-0.0011 1)
O

305-.042 mm 10.0002 ¢

Zomoression Ring Side Clearance — Wear Limit

215 mm0.CG6

2il Ring Thickness 1.1L ana 1.3L

2278-2.890 mm Q.1 T20.01TT im

i Ring Side Clearance 1.1L and 1.3L

2-.032 mm i0-0.0012 1™

Top Compression Ring — Stancard Bore —
Ring Gap 2

Bottom Compression Ring — Standard Bore —
Ring Gap ¥

0.25-0.45 mm (0.010-0.017 iny

it Oil Ring — Stanaard Bore ~ Ring Gap ©

2.20-0.40 mm (0.008-0.015 1™

Cylinder Head

Maximum permissible cylinder head distorion
1L and 1.3L:
tAeasured over a distance of 26 mm

(83}

3.04 mm {0.001

iad]

Measured over a distance of 152 mm

3.08 mmiG.0C3 i

Aeasured gver ine enure iength

233 mmag 308

/aive Stem Bore 1.1L and 1.3L

363-7.0941G.2781-0.27

valve Seat Angle

valve Seat Insent — Exhaust. Outside Diameter & 1.1L and 1.3L

i Combuston Champer Volume

forL 27.24-29.24 ¢c 14 22-4 53 cuin)
.3 31.79-33.73 cc 14.83-5.24 cu in)

Reface cylinder nead maung surface:

after symming — ' 1L and 1.3L

The following minimum combustion champer depth must be ieft

‘nsert must be crilled in kquid nitrogen or Gry ice prior 10 assempiy
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SPECIFICATIONS (Continued)

ENGINE MODEL YEARS

lgnition System 7
=ring Orger e o
218 9 rwith 87 Cetane Unieaaed Gasoline)
T tLlanat
soark Plugs — AGRF 22 C1 *Qap)
Distributoriess Type
Coit Type ~gn Gutput 2iS o o
i ool Output 70KV Minimum ]
i Primary Resistance 1at the Coli Tower) -.50-1.00 Chm I
‘\ Hign Tension Leads 30.00C Ohms Max. ger Leaa
Belt Tension
Aiternator
Hlew 351-2EQANITSI0 ng D
-zea-Resget ' Minmum» Z38-334 NE3-T7% og I
C Tew 334 N 7S ios
‘ Jseq-Reset tMinimum) 222 N i50 ibs)
. Fuel System
| ' 1L ana1.3L Unleaged 1986- 37 Qctane
- Pump Delivery Pressure 2.24-0.38 Bar:3.5-5.5 osi ]
Starter — Current Draw
Normal Engine Cranking 75 amps ]
‘Aaximum Loag — at Stall 410 amos
No Loaa I3t 83 amos
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A

SPECIFICATIONS (Continued)

ENGINE MODEL YEARS 1983+

Crankshaft

Main Beanng Journai Oia. 5 L

Stanoard 38.89-57.00 mm 2.2437-2.2441 )

D velow 23.88-56.32 mm (2.2433-2.2437 iny

© Main Beanng Journat Dia. 1.2L

| Siandard $5.280-87 000 mm (2.2433-2.2441 n)
| Yaiiow —

Main Bearning Ciearance 1.1L

2.008-0.046 mm (0.0004-0.0018 im)

i Main Beaning Ciearance 1.3L

.002-0.056 mm (0.0004-0.0022 1im

| Rod Beanng Journai Dia. 1.1L
i Stanoard

40.89-41.01 mm (1.6138-1.6145 in)

Green

40.74-40.76 mm (1.6039-1 6047 in)

=og Bearnng Jcurnar Dia. *.3L
Stanaard

42.99-43.01 mm 1.6826-1 8832 im)

Zreen

32.74-42.75 mm (1.6827-1 5834 1n;

Hod Beanng Ciearance 1.3L and 1.3L

0.006-0.080 mm (0.0003-0.0023 in)

Znag Play 1.1L and 1.3L

0.075-0.285 mm (0.003-0.011 im)

, Camshaft

] Journat Diameter 1.1L and 1.3L

39.615-39.636 mm (1.5596-1.5605 in)

Jeanng 1.D. 1.1L ang 1.3L

39.662-39.713 mm (1.5615-1.5635 in)

i Searnng Clearance (Standara Beanng) 1.1 and 1.3L

0.026-0.067 mm (0.001-0.002 in

Wear Limit

0.0762 mm (0.003 in)

i Camshaft Thrust Plate Thickness 1.1L and 1.3L

4.457-4.508 mm (0.1754-0.1774 in)

=na Play

3.02-0.1¢ mm (0.0008-0.0073 in}

Cam ity 1L
Traxe

515 mm «0.203

ZxnNaust

4.92 mmQ.194 m

| Camsnaft Lift 1.3L
intake

5.70 mm (0.224 in)

Zxnaust

5.76 mm (0.227 iny

e

Drive 1.1, and 1.3L

Chain’

Connecting Rod

Piston Pin Bore 1.1L and 1.3L

©7.890-18.010 mm {0.7083-0.7091 in)

Koa Bearning Bore 1.1L and 1.3L

43.290-44.010 mm (1.7319-1.7227 in)

{ Maximum Twist or Beng

2.10 mm (0.004 ini

Zno Play 1.1 ang 1.3L

0.10-0.25 mm (0.004-0.010 1)

Piston

I Ciameter 1.1L

-88.700 mm (2.7035-2.7047 in)

Siameter 1 3L

_~iston 1o Bore Clearance

0-68
30-73.9585 mm 12.9107-2.83116 1n)
5-0.050 mm «0.0006-0.0013 in

il gpeCifications are in mithmerers «inches:.
“or Conversion Factors see page 8.

‘e
£l
«
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SPECIFICATIONS (Continued)

ENGINE MODEL YEARS 1983+

AV s

Yalve Mechanism

~ ma

s.22 ™m0 C09 i

Zxnaust — Cold

232 mm 0.013 iy

Stem Ciameter

228-7. 243 mm 1 0.27686-0.2772 1y

ataxe
Zxnaust 2.896-7 31T mm i 3.2758-0.2782 i
Stem 1o Guige Clearance
mtake 2.02°-3.069 =™ :3.0008-0.0027 in)
M s 2.046-0.085 mm 10.0018-0.0037 in)
LAl 3.043-0.091 mm 10.0017-0.0036 in
f=1
“ake “03.70-104.40 mm 14 083-4 110 iny
Zxnaust ‘04.02-104.72 mm 2 0662 122 1
—ezag Ciameter 1 .71L
ntake 32.80-32.10 mm 1 2961 303 im
Sxnaust 28.60-22.10 mm 11.138-1 145 in)

~ead Diameter 1.3L
ntake

34.40-34.60 mm 1 .355-1 362 in1

Exnhaust

28.90-29.10 mm (1.:38-1.145 inj

Seat Angle *.tL ana * 3L

44.07-44 57

oring Free Length 1.1L and 1.3L. intakesExhaust

410mm:tetmm

Sornng Assembled Heignt (Paad to Retainer)

33.22 mm 1 .3208 im)

Spring Load at Assempled Heiant

270 newtons {50.7 Ib)

Tappset
Diameter

Zlock Bore

©3.081-13.094 mm (0.5450-0.5155 i
-9

110-13.743 mm +0.5162-0.5174 1

Ziearance ¢ 8lock

N~
G

&8-0.062 mm :5.007-35.0024

Hocker Shaft — Diameter

©5.82-15.85 mm (0.6229-0.6240 in)

| Rocker Bore

15.875-15.913 mm (0.6250-0.6264 1)

¢ Shaft Clearance 1n Rocker

0.02-0.09 mm :0.0008-0.0035 in)

Lubrication

Cit Type

Motorcraft Super Engine Oil. API SG

Qil Capacity

3.28 Liters (2.2 ats)

| With Filter (FL 400)
i Without Fiiter

2.75 Liters 2.2 ats)

Cil Pressure — Hot at 2000 rom - mimimum)

' 5 Bars (22 psh

Helief Vaive Opens

o4

5 Bars 135-40 psii

i

z
-2,

ZilPump
Cuter Rotor 1o Heousing Ciearance

. inner to Cuter Rotor Gap

2.14-0.26 mm (C.C06-0.01C im
n

0127 mm (G.C02-0.005 in;

| i
i T

zna Play — Rotors to Pump Cover

0.025-0.08 mm 1C.C010-0.0023 iny

SDECINCRUONS are i millimelers (Incnes;.
Conversion Factors see page 8.

iV

o
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IMPROVED ZENITH MODEL 23

- Downdraft Carburetor
With Electronic Actuator

ENHANCED DESIGN EQUALS
HIGHER ENGINE PERFORMANCE

The Model 33 Carburetor with Electronic » Larger throttie shaft bearings provide
Actuator is an integrated, electronically improved load bearing characeristics and
controlled fuel system, which maintains longer life.

precise engine speed control with no droop » Controiled throttie shaft axial movement
over the entire power range. Adding to its results in reduced friction between
impressive features, recent design improve- throttle piate and bore.

ments have increased this model's durability + Machined throttle plate for better seaiing
and improved governor performance. and reduced friction.

» Encapsuiated accelerator check vaive
assembly and jet design improves
accelerator pump output consistency.
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MODEL 33 EXPLODED VIEW

icrew & Lowkwasrer«lhoke Plate

< Plate-Choke

I Zoav-Air Intake

:v Tuo Plug-Choke Shaft Hove

T UZeWS-AN INTBKE AlSemDIV
3 Fston-vacuum Power tOpTionay
T Tube-Well Fitter
3 Gasket-Air Intake To Throttie Boav
2+ Tube-Main Discnarge
0 Venwri

! Retainer-fioat Axle
12 Assembiy-Ficat

'3 Axle-Float

4 Vaive-Power Jet (Opuonat;

S 8ody-Throttie

‘6 Valve-Fuei Needle

12 * Cup Plug-Throttle Shaft Hote

'8 Washer-Fuel Valve Seat

‘9 Seat-Fuel Vaive

20 Plug-Main Jet

21 Washer-Main Jet Plug

2 jet-Main

23 Piug-Fuel Channetl

24* Welkh Plug-idie Port

25 * Plug-idle Channei

i85 Sonng-idie Adjusting Screw

17 Screw-idie Adiusung

I8 Screw & tockwasner-Throttie Plate

23 Gasket Manifoid Flange

3¢ Ptate Throttie

31+ Welch Plug-Vacuum Soark (Optionai)

32* Tube-Vacuum Sparx {Optionai}

33 Seal-Throttle Shaft

34 Lever & Shaft-Throttie

35  Screw-idie Stop

36* Plug-idie Access

37 Diaphragm-Acceterator Pump (Optional)

38 Protector-Pump Diapnragm (Optionat)

39 Spring-Accelerator Pump (Optional)

40  Cover-Accelerator Pump (Optionat)

31 Screw-Pump Cover (4-Req'd ) {Opuonai}

42+ Assembply-Check Valve (Qotionai)
43 Check Batl-Acceierator Pump Discnarge (Optional)
44* Tube-Well

45 wWeight-Check 8alt (Optional)
4 Soring-Check Weight (Optionai)
47 iet Assempiy-Acceterator (Optionat)
18  ‘Naster-Acceterater {Oprionat)
49+ Tube-idle Jet

30 Slug-vacuum Channet (Opuonail

'vv\/

LI~

T

-~ =:ﬁ§3,é’y

Lrewelrowe laoie
LLIEWCROKE SwWivel
.aver & Snatt Choxe
2Ring ventun
NVasreriRew STVIe A0Teierator et Cenonal:
Aasnerigie Aglusina eeaie
Spacer-Accererator Pumo (Opuonal)
Washer-Choke Cable
Pin-atr Cleaner Bracket (Optionai)
* Sracketr-Air Cleaner iOptionai)
T Tuoe-emissions (Opuonail
Adgtustment-Main jet (Optional)
Scienoig-Fuei Shut-Off (Optional)

SR L e

W N — 0 00 N Sl b bty
»

N RV IR TR

Oy Oy Uy O

54 Neegie-Spring Loagea Fuet Valve (Opuonal)
65 foning (Optional)
26 Fn-3pring Loaced Fue! Vaive Neeale (Optionai)

"Not Mormatly Removea For Service

.
PlowW, (MRS T

ZENITH

FUEL SYSTEMS. INC.
I

@023/031



A A Y VP A Y N W V] AU, TYV EAPA V. N
UL LYY LSOy L UITEINDULODWD
ARV YRV N

Setting the Actuator on the Benci: - - o -
To preset the actuator on the pencn. :f the

carburetor nas peen removed, use an .008

inch-thick, narrow (< 1/4 incn wide) feeler

gage or shim stock (a wire feeler works =

well). Adjust the actuator until the tnrottie e o

just toucnes the Teeter wnen the gage s - —

against the throttie bore. Tighten the = —

retaining screws. This setuing is 8 nominal . —_—— T . £ 1. S
value, wnich insures that the engine can be e -_

started for final adjustment on the engine. P
(Consult your owner’s manual for the

specifics for your machine.) R

i =

Adjusting the Actuator Step-By-Step:
1. Warm up the engine.
2. Shut off the ignition.
3. Disconnect at teast one actuator wire.
4. Re-start the engine. —
5. Insure that the choke is fully open. o
6. Loosen the three actuator retaining :
SCrews. ol
7. Adjust idle speed to specifications by
rotating the actuator nousinNg (¢lock-
wise 10 increase speed), using care to
avoid bending tabs. —
8. Adjust idle mixture screw for best idle;
adjust so that the engine speed just
starts 1o drop from maximum whnen the
idie adjustment is turned clockwise.
Mixture can also be set using a CO2
meter. (Consuit your owner's manual for
correct setting.)
9. Recheck idle speed; readjust if

necessary.

10. Tighten retaining screws.

11. Turn off ignition. LB DU OF 8010
12. Reconnect actuator wire(s). PTIO

13. Insure that all hoses, connections and
fittings are in place.
14. Close the engine compartment,

New-Acceierator Pump System

The Model 33 Carburetor now incorporates
3 revised acceierator pump system. The new
systemn features @ more positive shut-off to
prevent fuel puil-over and better seaiing to
prevent internal leakage. The new system
contains a new pump cover assembly (40)
which contains the spring and protector.
This repiaces the piastic protector (38),
spring (39), and spacer (57), which are loose CATHER ROF CNER
parts. The previous style accelerator jet has
been replaced by a new accelerator jet
cartridge (47).

P [ <LE (TRCRD 0@ w18 1nC . -
B e LR
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VLTI
58008 Service InFormation Troubleshooting & Wiring
CDmPH”

S

a Siebe company

Troubleshooting Information
for DYN1-10851 Controller

This governor system is comprised of three major components; the carburetor, actuator and controller. The
objective of this document is to help a technician identify which component is creating a problem so it can be fixed
or replaced.

Problem Cause Corrective Action

I. Govemnor appears | 1. Battery power is not supplied |Remove the connector from the controlier and
dead. to controller with a voltmeter check for battery power across
pins A & B of the wiring harness connector.

If battery power is not present, check wiring to the

controiier.
2. Controller is not receiving the |l the controller is connected to an engine with a
speed signal. distributor, pins C & D should both be connected
1o the negative side of the coil, or the tachometer
— NOTE— output.
This controlier receives its if the controller is connected to an engine with a

speed signal from the ignition. | p|S ignition, pin C should be connected to one of
the two tachometer outputs, and pin D should be
connected to the other tachometer output. The
DIS ignition utitizes two coils.
— NOTE —
Do not short the tach leads; doing so could
damage the spark controlier

Using an ohmmeter, check continuity from pins C
& D to the termination points. If continuity is not
present, repair the wiring.

3. Actuator fails to operate. Remove the wires connected to the actuator. With
a DC voltmeter, check between the actuator wires
to Battery (-). The voltmeter should read 12 volts
2 volts,

If the voltage is low, disconnect the connector
from the controller and check continuity between
the wiring harness pins, E & F, to their respective
actuator terminals. If there is no continuity, check
for openings in the wires.

Using a voltmeter, check for battery voltage from
controlier terminals E & F to Battery (-). If battery
power is not found, repiace the controller and
check the actuator and actuator wiring for grounds
and shorts.
. — NOTE —
Check wiring before replacing controlier. Bad
wiring might destroy the new controller.

Check continuity across actuator wires. 2 ohms
% .5 ohms should be measured. Check the
continuity of actuator wires to the case. The
ohms measured should be 1M or greater. If
these values are out of tolerance, replace
actuator.

LITHO INUS.A. ’ DYNA 157
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Installation Dimensions
(For reference only)

 DYN1-10851 Controller

IQAMMOOwW>

Dimensions in mm
Inches in brackets [ ]



05/06/2010 13:41 FAX

MINUTEMAN POWERBOSS 1028/031

Basic Wiring Diagram — DYN1-10851 Controller

B+ -1[—\n+
Eattef.y Actuator H SSep?::t
YA T |-
[ 1 23 4 5 6 7 é]
T 1T 1T T T T 1
A B CDEFGH
L1 ]
® j a‘lﬂnﬂ ‘ @
[A - BAT +
B - BAT-
C . DISIGN
O - DS IGN
€ - ACTUATOR +
F - ACTUATOR -
G -SPDSELA
H -SPDSELS
D - ~
] Wiring for DIS Ignition
® l l @
Tach@‘
M
Ba+ °
famary Actuator % SSZ?;; Tach Lead @]
!‘M'“ m I I' DIS Module
|1 23 45 6 7 s
T T 1T T T T 1
A B C DJE F cf x-i
ST
Connector
\ _/

Barber-Colman Compant
AEROSPACE & POWER CONTROLS DIVISION

CAUTION
As a safely measure, the engine should be equipped with an
independent overspeed shutdown device in the event of
faiture which may render the governor inoperative.

DYNA Product Group
1354 Clifford Avenue Phoneg: (815) 637-3000
P.O, Box 2940 Telex: 4330365

Loves Park, IL U.S.A. 61132-2040 | Fax: (815)877-0150
In Europe contact; Barber-Colman GmbH

NOTE
Barber-Colman befieves that all information provided herein is
correct and reliable and reserves the right to update at any
time. Barber-Colman does not assume any responsibifity for
its use unless otherwise expressly undertaken,

Am neuen Rheinhafen 4, D-6720 Speyer, West Germany
Tel: 06232-1203, Fax: 06232-12155, Telex: 467 627

in Japan contact: Ranco Japan Ltd.
Shiozaki Bldg. 7-1, 2-chome, Hirakawa-Che, Chiyoda-Ku
Tokyo 102, Japan

DYNA 157

Tel: 3261-4293, Fax: 3264-4691, Telex: 0232-2087

4 LITHO IN U.S.A.
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Troubleshooting information (continued)

Probiem Cause Corrective Action
H. Engine doesn't 1.Incorrect engine speed. With the engine running, connect battery power to pin
change speeds. H. Thiswill select Run 2. if Run 2 is set at a higher

speed than Run 1 and the speed does not change,
replace the controller. Contact OEM for speed settings.

With the engine running, connect battery power to
pin G. This will select Run 3. If Run 3 is set higher
than the previous speed and the speed does not
change, replace the controller. Contact OEM for
speed settings.

With the engine running, connect battery power to
pins G & H. This will select Run 4. If Run 4 is set
higher than the previous speed and the speed does
not change, replace the controlier. Contact OEM for
speed settings.

. Engine is 1. Engine is misfiring due to idle | Disconnect the connector from the controller.
hunting. mixture mis-adjustment. This The governor is now disabled and a warm engine
causes engine hunt at no ioad | should be running at a mechanical idle of ap-
condition. proximately 600 RPM.

It the engine is not running at the mechanical idle
and is govermned by an integrated carburetor, loosen
the three actuator fasteners and rotate the actuator
1o achieve an idle of 600 RPM. If the engine is
governed by a linear actuator, adjust the idle speed
screw to achieve 600 RPM.

Slowly rotate the idle mixture screw clockwise (CW)
until the engine speed begins 10 decrease. Slowly
turn the idle mixture screw counterclockwise (CCW)
until the engine speed begins to decrease. Now,
turn the idle mixture screw clockwise (CW) until
maximum idle speed is achieved. The idle mixiure
is now adjusted.

2. Engine is misfiring. Disconnect the connector from the controlier and
consult the engine repair manual.
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MINUTEMAN POWERBOSS

Standard Features:

¢ CONSTIUCTION: Awuminum i@ €251
TONSTIUCTION WITH "SDI3C23DIe VeN!
Fccommoagate aitrerent enaine ¢
Throttie Bore: 20 mm, 22 mm, !
Choke Bore: 46 mm «1.804 1n)
ventur giameter: 12 - :8 mm avaiaoie
Flexible air cleaner mounting: Tnis gesian
accommodates 3 variety of air intake
sysiems.

Manual choke: Levers mav oe specified
on either side of the Carburetor.

-

-

.

-

Optional Features:

+ Acceterator pump: Mechanical or vacuum
operated

Automaric electric choke

Fuel shut-off soiencid: Prevents dieseling
Adjustabie main ;et: Provides flexibility
Power system: Qoumizes full load
performance wnile ailowing calibration
fOr eConomy and emisstons Control.
vacuum port: Proviges signal fofr igniticn
svstern cr EGR control.

PCV connecuion

.

-

-

Description of Operations:

The carpuretor throttie is coupted 1o the
actuator, which is in wrn controlled by
current from the glectronic Controt Moduie
(ECM). The ECM is a closed loop controller,
which manipulates the throttie actuator 10
maintain a programmed speed in response
t0 measured engine speed.

Different speeds can be sejected for various
operating conditions, using signais from
switches, etc. The actuator can aiso be
operated as an ail-speed governor, using a
variable resistor connected to the throttle.

The actuator Iransmits rotary mouon 1o the
inrottle snaft througn a coudung Tormea
py spring clips attacned to the end of the
actuator snaft. The ciips mate with two tiats
on the throttie shaft. This arrangement
ailows for slight misalignment betw=en the
actuator and the throttie shaft. The ciosed-
throttie stop is internal to the actuator.
There is no conventional throttie stop screw
or idie speed adjusting screw. The position
of the actuator establishes the closed
throttle position wnen no power is supplied
to the actuator.

The combination of the actuator and the
throttie forms a high precision positioning
systemn. Care is required to insure prooper
alignment of the actuator shaft to the
throttle shaft with no lost motion between
the two and with no friction. 8all bearings
are used throughout the system to insure
minimum friction.

Removing the Actuator:

Tooremeve Tne aCTuator TTom he (aroureter
2iSCONNECT Tne g1eCInCal CoONNeCtor iocsted
IN INe Cakie Coming Trom the actuator anda
FRITIOVE The INree retaming screws ana <hps.
Zaretuliv v tnaraw tne actuator. notno

“me orientation or the eiectrical wires Tor
~einstatiation.

installing the Actuator:

Make sure The maung surfaces between
“ne acuator ana the carpuretor are ciean.
Make a triai 1nspection without the gust
seal ang witnout installing the retaining
screws ana cips. Check the clearance
petween the enas of the throttie shaft and
the actuator snaft, Insure that there is
about .016 incn (.4 mmy) clearance with

the throttle piate closed. During this triai
:nstallation, make sure that the actuator is
oriented so That its sDring ciips properiy
sngage with e flats on the throttle snatt.
Remove the acluator ana install the protec-
Tive gust cover, tnen renstall the actuator,
retaining ¢ios ana screws. (Do not ugnten
~he screws.) Position the actuator so that
the wires are oriented the same way as
wnen the actuator was removed.

Setting the Actuator on the Engine:
The engine should be at operating temper-
ature for this procedure. With the choke
open, rotate the actuater until approxi-
martely 1/32 inch open. which can be
accompiishea visually, or by feei. Rotate
*he actuator in the direction to close the
throttie (toward the idle mixture agjusting
screw) unti resistance is felt, then rotate in
the opening direction until the peripnery of
the actuator nousing moves about 1/32
ncn. Leaving tne retaining screws 1oose
=nougn 1o alow rotation ot the actuator.
Jisconnect at ieast one wire from the
actuator. Start the engine and agjust the
actuator Tor an idle speed slightly below
normaij governed idle speed. (700 to 800
RPM is a good defauit value.) Adjust the
idle mixture screw for best idie. Stop the
engine, reconnect the actuatar wire(s),
restart the engine, and observe the idle
speed. (Consuit your owner’s manual for
the setting for your machine.) Tighten the
retaining screws.

€031/031




