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INTRODUCTION

10 Introduction The4300wasintroducedtofill aworldwidemarket need. Many shopshaving space
restrictionswill find the 4300 Balancer spaceefficient, extremely accurate and portable.
The4300Balancer features:

- Microcontroller Technology

- Easeof Operation

- Self Calibration

- NineBalancing Modes

- Operationin Gramsor Ounces

- Largewheel capacity

- 117/230VAC power operation

- Builtindiagnostics

- Low cost maintenance

- Easeof repair

- Multiple balancing applicationswith many optional mounting adaptersavailable.

The4300 Balancer isdesigned to handletoday’ sand tomorrow’ swheel balancing needs.

2.0 SPECIFICATIONS:
Typesof Balance: Static, Dynamic, and Match Balancing
Accuracy: 0.10z.(2.89)

Rim Width: 3"-19" (76-483mm)
RimDiameter: 8"-24" (203-610mm)
TireDiameter: 40" (1112mm)
TireWeight: 154 |bs. (70kQ)

Shipping Weight 305 I1bs. (134kg)
Shipping Volume38.8 cu.ft. (1.1 cu.M.)

ThisM anual Explainsthefollowingfeatur es:
Key Pad

Microcontroller PCB

Encoder System

Shaft and Bearings

Brake

Troubleshooting Procedures

ToolsRequired
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3.0

4300SYSTEM (S)EXPLANATIONS

MICROCONTROLLERPRINTED CIRCUITBOARD

8 bit Latch for capturing
of address data

FLB NU., 116358 REV C
FMC ASSEMBLY NO. 118360

/ LED Display

PROM: Holds all program
/ information

Decoder for Encoder
input

8x8 SRAM used to store

— current spin information

7 Segment LED Driver used

+5volt regulator (Digital)—_|

to drive all LED displays

Fuse .5amp 250VAC

+5volt regulator (analog)

-5volt regulator(analog) ——

Right Offset Adjustment —

Left Offset adjustment —
Right Gain Control —

Left Gain Control /

First stage filter amp /

Left Transducer Right Transducer  Encoder/Pur

Microcontroller: Controls all
/ Weight amount and weight
position calculations and the

addressing of calibration
factors.

Audio Transducer: Used to
|_——"indicate completion of
function

[~~~ EEPROM Used for storing
calibration factors

Reyboard [~ 10 to 4 Encoder Used for

for transducer signal./
Fgure 1

1 to 4 signal amp for
transducer signal.

keyboard input

J2 Keyboard Connector

3.1 Microcontroller PCB Functions

- ReceivesAnalog Datafrom Crystal pickups, determining weight amount cal cul ations.

- ReceivesDigital datafrom Encoder System for determining weight position and shaft rotation speed.
Processes Analog and Digital Datathrough summing circuits.

- Storesinput datain Ram and challengescalibration factors stored in EEPROM.

- Receiveskeyboard input and accessesROM for program routine.

- Providesoutput through the LED readout, color position LEDs and piezo speaker.

- Providesdiagnostic codesand readingsstored in ROM.

- Allows manual calibration of the gain and offset adjustmentsfor the pickup amplifier.

- Regulatesvoltage and providesfused protectionfor all digital circuits.

- Controlsthe motor rotation and braking functions.

PH1 L %

PH2 111
54321 HR 1

PH2 /PH1\ G\D
+5  HR

Figure 2

3.2 Encoder

- Phase 1 and 2 areresponsible for locating the position of the
imbalance.

- Homereferenceisused to sense shaft movement and
providethisinput to the Microcontroller.

- Stabilizer arm isused to ensure the encoder does not rotate.

- Uses 100 windowswhich ismultiplied 4 times by the computer
to giveareading of 400 (0 to 399) or aresolution of .9 degrees.

+MC
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3.3 Brakesystem: Usedto stop thetire'srotation
during any part of it'sspin cycle. The Brake system
is an electric-magnetic induction system using the
motor abridgerectifier and somecontrol el ectronics.
When a stop command or a brake command is
entered by the computer, aDC voltageisgenerated
by the bridge rectifier. This DC current is then
limited by abraking resistor, routed through arelay
and applied to the motor. An AC motor when fed
with DC current will tend to "Buck" any rotation.
Thisbuckingwill stoptherotation of theshaft. Shaft
rotationissensed by theencoder circuit, asthe shaft
stopsthe computer disconnectsthe DC brake. This
DChbrakeisalsousedforthe" Sticky-at-Top" feature.

T = SN
i "”/” : ?

Bearings

Shaft

Figure 4

3.4 Shaft and Bearings. Aredesignedto operate
inanoisefreeenvironment. Theshaftisbalancedto
within0.03 ouncesat thetimeof manufacturing. The
bearings are Ball bearings which are shielded not
sealed. Sealed bearings inducenoiseinthe system
andwouldnot allow thebearingsto operatesmoothly.
A greasecoatingisappliedtothebearings, shaft and
bearing housingto hel p eliminatenoi seswhich could
interferewith the operation of the balancer.

L ocktite should not be used to hold the bearingsin
place.

The shaft and bearings are available only as an

assembly.
3.5 Transducers: Are used to provide imbalance
informationtotheMicrocontroller. Theinputinfor-
mation is a voltage which varies in amplitude de-
pending on the amount of force being applied.

TheMicrocontroller will be-
gincalculatingweight amount
readingsoncetheproper trans-
ducer inputisprovided.

The transducers sense the
amount of forcebeing applied
while spinning. This infor-
mation of a repetitive static
imbalance coupled with the
shaft speed information be- Figure 5

ing provided by theencoder will providetheneces-
sary information needed by thecomputer to cal culate
theweight imbalanceaswell astheimbalanceposi-
tion.

Transducerlocation

Figure 6
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3.6 Touch panel: Used for the entry of al com-

mandsto themicrocontroller. 1t consistsof ametal
platefor themounting of theprinted circuit boardand
a vinyl overlay with an eleven conductor ribbon
cable. Twisting or crimping the ribbon cable will
damage the conductors. Striking the touch panel
with anything other than afinger may damageit.

Cleanthetouch panel withadampened cloth of mild
ammoniaor usealanolinbased hand cleaner without
grit. Don't use harsh chemicalsto clean the touch

panel.

4.0 Spincycleexplanation
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Figure 7

speed

Encodersensesstable

4300 Balancer

140 RPM

/

Encoder &transducer

Motor Ac-

inputbecomes stable.

Computer looks for
equal transducer out-
putduring 2rotatiqns

Spin cycle explanation

Position and weight
readings aretaken for
10 rotations. LOC 1-8

N

celerates isdisplayed. O RPM
wheel to
proper Weight amount dis-
RPM . playedindicates end
Brake cir- of spincycle
cuit is ap-
O RPM plied. Shaft
stops
Time
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4300 Self diagnostic"” F" Codes

5.0 The4300incorporatesself diagnosticstoassist theuser and technicianin troubleshoot-
ing, calibration and repair. Refer tothefollowing for explanationsof each availablecode.

2.1 FO - RE-CALCULATEANDDISPLAY WEIGHT AMOUNT FROM LAST SPIN.
Datafrom the last spin in current memory is used with any new parameters or set-upsto
display new weight amounts. Current memory is maintained until the next spin cycle or until the unit
isturned off.

5.2 F1- BALANCER CALIBRATION
(BASICEND-USER CALIBRATION)

Press“F1and ENTER"
A: If EEPROM hasnot been initialized (thisisthefirst timethe board hasbeen calibrated),
then the balancer will first ask for calibration of the distance gauge asfollows:

Place distance
gauge here

1 “CAL DIS" will be displayed.

2 Press“"ENTER”.

3 Initialization calibration distance value (140) will be displayed.
4 Measureto |eft face of the bell flange with the distance gauge.
5 Enter this number viathe keyboard.

6 Perform steps B.1 through B.7.

B: If EEPROM had already been initialized, then the balancer will go
directly to thisprocedure to set calibration factor for span and encoder
(end user calibration):

Figure 8

1 “CAL SLU” and "ROT 360" will be displayed alternately.

2 Install calibration slug onto left face of bell adapter. Rotate the bell at
least one full revolution

3 Press"ENTER", Place thecalibration slug at the6 o’ clock or bottom U=
dead center (BDC) position. Press“ENTER”. “SPN SPN” will be
displayed asthe shaft spins.

4 Unit will display “CAL —-" during readings, brake, and then display

“SLU OFF".
5 Remove calibration slug. Cal Slug at

6 Pressenter. "SPN SPN” isdisplayed during spin cycle. "BDC" Figure 9
7 Unit will brake, then display “CAL G”.
Unit isnow calibrated.

5.3 F2 - ROUND-OFFMODE (WEIGHT AMOUNT DISPLAY)
Weight amountsarerounded off tothenearest 0.25 ounce (5gram) increment. Imbalancesof 0.30ouncesor less(8.5grams
or less) will round to zero. Thisistheturn-on (or default) mode.

54 F3 - NON-ROUND-OFFMODE (WEIGHT AMOUNT DISPLAY)
Weight amountsaredisplayedin 0.05 ounce (1 gram) increments. Thissettingisinvolatilememory, andrevertsto“F2"
when the unit isturned on.

+MC 8
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5.5 F4 - OUNCESMODE
Setsweight amount display to ounces. Thissettingisinnon-volatilememory. Whenthebal ancer isturned off and on, this mode
of operation will be maintained.

5.6 F5 - GRAMSMODE
Setsweight amount display tograms. Thissettingisin non-volatilememory. Whenthe balancer isturned off and on, this mode
of operation will be maintained.

5.7 F7 - CONVERTWHEEL DIAMETERTOMILLIMETERSMODE

Allowsdirect entry of metric wheel diameters (i.e. 390 mm) when balancing thistype of wheel. Selecting F7 toggles between
“CON ON” (diain mm) and “CON OFF” (diaininches).

Press any key to exit this set-up.

Thissettingisinvolatilememory. Whenthebal ancer i sturned of f and back on, thesetting revertsto“ CON OFF” (diaininches).

5.8 F8 - WEIGHT PLACEMENTANGLESIZESELECTIONMODE
Theentry of this code causesthe green light to be displayed for either oneencoder count or two Selecting “F8” toggles between
the following modes:

1 .When the “FIN ON” message is displayed, the balancer will then be in the fine angle resolution mode (narrow
window). Theresolution for the wheel weight position display is set at 0.90 degrees (one encoder count).

2. When the“FIN OFF" message is displayed, the balancer will then bein thewide angle resolution mode

(widewindow). Theresolution for the wheel weight position display is set at 1.80 degrees (two encoder counts).
Thisdisplay modeentry will berecordedinnon-volatilememory. Whenthebalancer is turned off and on, thismode of operation
will be maintained. The recommended mode isthe FIN OFF for the mgjority of users.

READ NEW
510 F12 - CALIBRATEDISTANCE GAUGE VALUESHERE .
“CAL DIS’ will bedisplayed. i C PLACEGAUGETIP
Press“ENTER” andtheoldfactor will bedisplayed. Placethedistance | | i HERE

gaugeagainst theleft face of the Shaft Adapter (bell). Read thedistance
gauge, and enter the new reading into the computer through the
keyboard. The computer will automatically exit thisroutine when the
last digit has been entered. 0
Thisdataentry will be recorded in non-volatile memory.

Even though the balancer isturned off and on, thisinformation will be
maintai ned.

511 FE20- DISPLAY SHAFT IMBALANCE
Theentry of thiscode causesthecomputer todisplay theshaft imbalanceval uewhichwasrecordedinnon-volatilememory during
the last shaft imbalance diagnostic procedure (F21). For thisinformation to be meaningful, the following parameters must be
entered: (DIST=62, WIDTH=5.5, DIA=13.0)

Thisinformation will remain the same until the F21 diagnostic procedureisrun again.

513 E30- TESTTHEDISPLAY

The entry of this code causes the computer to turn on all 7 segments of each display block for 2 seconds.
Allowsyouto verify that all 7 segmentsof each LED isfunctioning. (All 7 segment displays show 8's).

All characterswill beginto scroll acrossthedisplay in sequence.

Thistest also verifies the computer understands input commands and has the ability to provide correct output.
Press“CANCEL" to exit thisroutine.

514 FE31- TEST THEKEYBOARD

Theentry of this code causes the computer to display each key asit is pressed.

With“CANCEL" being the last entry to be made, you can now press each key and verify the proper responseis present on the
display.

Press“CANCEL" to exit thisroutine.

+MC ’
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516 F42- DISPLAYLEFTAMPLIFIER GAINAND OFFSET

Thisdisplay isused to check and calibrate the left channel amplifier gain and off set.

Note: These values are only meaningful when using the standard calibration slug.

L ocate the | eft gain and offset adjustment potentiometers through the access plugs or on the microcontroller PCB. Seefigure
below for POT location pictorial. The POT locations are labeled on the back side of the printed circuit board. Adjust using a
potentiometer adjustment screwdriver.

Calibrate gain and offset asfollows;

Observing readings.

Theleft display should show a gain reading centered on 1.58 +/- 0.02 (volts)

Offset reading adjust pot (R23)

C-’, 50 for 2.50 +/- 0.01

\

Gainreading, adjustleftgain
pot (R7) for 1.58 +/- 0.02 (’. 5 B
/

00000
00000

Adjust left gain potentiometer until the proper readings are obtained .
Theright display should show thevalue of theamplifier offset voltage | RIGHT OFFSET
centered on 2.50+/- 0.01 (volts) Adjust left offset potentiometer until LEFT OFFSET
the proper readings are obtained . EE%?TG?'INN
NOTE - The gain adjustment will have some effect on the offset

voltage. Make sure both displays are within specification. Access-holeplugs K@

Press“CANCEL” to exit thisroutine.

5.17 F43- DISPLAY RIGHT AMPLIFIER GAIN
ANDOFFSET

Thisdisplay isused to check and calibrate the right channel amplifier
gain and offset

Note: These values are only meaningful when using the standard
calibrationslug.

L ocatetheright gain and offset adjustment potentiometersthrough the
accessplugsor onthemicrocontroller PCB. Seefigurebelow for POT
location pictorial. The POT locationsarelabeled ontheback sideof the

printed circuit board. Adjust using a potentiometer adjustment screw-
driver.

Offsetreading, adjust pot (R17)

Gainreading, adjustrightgain
l’. Eq for 2.50 +/- 0.01

pot (R12) for 1.64 +/- 0.02

00000
00000
o
W
Q

Calibrate gain and offset asfollows;

Pressenter to spin.  Observing readings.

Theright display should show again reading centered on 1.64 +/- 0.02 (volts)

Adjust right gain potentiometer until the proper readings are obtained . Seefigure 1, page 5 for pot location.

Theright display should show the value of the amplifier offset voltage centered on 2.50+/- 0.01 (volts)

Adjust right offset potentiometer until the proper readings are obtained .

NOTE - The gain adjustment will have some effect on the offset voltage. Make sure both displays are within specification.
Press“ CANCEL” to exit thisroutine.

+MC ”
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5.18 F40- DISPLAY POWER SUPPLY VOLTAGE

Enter F40 and pressenter, thedisplay will read BRD VLT, meaning board voltage. Theregulator voltagedelivered by thepower
source to the pcb (in volts) will be shown on the display.

Thereading should beapproximately 6.5t0 15.0volts. Refer to thetroubl eshooting section of thismanual for moredetails. This
testisvalid for whatever the AC line input voltage options.

Press“ CANCEL" to exit thisroutine.

5.19 FE50- DISPLAY ENCODERPOSITION

Numbers between “0” and “ 399" will be displayed on the right display, indicating the current encoder pulse.

Dasheswill bedisplayed ontheleft display, indicating phase“ 1” (first dash), phase*2” (second dash), and homereference (third
dash) of the encoder.

Press“ CANCEL” to exit thisroutine.

520 FE51- DISPLAYTOTAL ENCODERCOUNTSINONEREVOLUTION
Display should read “399” when the wheel isturning.
Press“ CANCEL” to exit thisroutine.

521 FE53- DISPLAY SHAFT SPEEDIN RPM
Spin the shaft and the RPM will be displayed, areading of 140 +/- 10% isnormal. Press“ CANCEL” to exit thisroutine.

522 FE54- CALIBRATEENCODER

Calibratesthe encoder’ s zero count..

Rotate the bell adapter one complete revolution and then press“ENTER”.

"ENC OFF" will be displayed.

Press "ENTER” the encoder position will be displayed.

Install the calibration slug, and rotate the shaft so the slugisdirectly at the 6 o’ clock position.

Press“ENTER” to cause the computer to record the present position asthe correct encoder zero position stored in non-volatile
memory and exit the routine, or press“CANCEL” to exit thisroutinewithout changing the encoder calibration. F50 should be
checked after the running the F54 calibration to verify correct position.

523 F60- DISPLAY PROGRAM REVISIONLEVEL
L eft hand display will show “43”, and right hand display will show revision level (i.e. “2.24").
Press“CANCEL" to exit thisroutine.

6.0 OTHERSELFDIAGNOSTICCODES

6.4 CAL ER : will flash should aerror occur during the calibration procedure or should the system detect a problem
when accessing the EEPROM for its calibration factors.

6.2 SHT UNB: Wwill flash after acalibration attempt whenever the shaft is unacceptably unbalanced. First review the
calibration procedure to assure that the correct steps are being followed. Itiscommon for this message to appear because of a
calibration sequence has not been adhered to.

6.3 RPG/LPG L O: Thisisamessagethat appearswhenever the pcb amplifier gainsare set too low or whenever there
issometype of malfunction with one of the pickups. RPG standsfor "Right Pickup Gain"; L PG standsfor "L eft Pickup Gain".

+MC i
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4300 systematic troubleshooting

Basictroubleshooting of the4300: issimplified using asystematic check of thevarioussystems. This
manual will assumethefollowing;

1. Theneccesary hand toolsare available (Seetool list page 19)

2. A basic understanding of systemsfunctions.

3. Theuse of thismanual initsentirety.

I dentify thesymptom

Nodisplay

Nokeyboard entry

Nospincycle

Nopositionindication

No weight amount display
Requiresmultiple spinsto balancewheel
Vibration onvehicleafter balance

No brakefunctions

7.0 Systematictroubleshooting: isarecommended procedurefor repairingthebalancer. Followthese
stepswhen repairing the 4300.

7.1 Check AC power:

AC power isused to power thetransformer/power supply which converts 120/220 voltsACtoDC
power

6.5 volts - 15 volts depending on the output of the adapter. DO NOT assume the power
outletisgood. Verify the AC output from thewall outlet by volt meter, substitution of aknown
good A C powered device, or the use of apolarity tester.

Is there an LED display? Yes ’ Press F-40. Is the reading
between 6.5-15.0?

&o [ Yes

Inspect switch and |‘ 0 Is 6.5- 15 volts of DC power DC power is OK.

co_nnectlons_. present at Conector J1 pins 6&77?
Repair as required.

Replace fuse F-1.

h 4 [
Is 6.5- 15 volts of DC power N Replace Microcontroller PCB if
present at plug J1. LED display isn't present.
Repair wires between J6 and J1. Replace power supply assembly.

+MC :
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7.2  Check DC power: (Refer to the schematic Figure 20 of thismanual).

7.3  Check computer functions: theMicrocontroller self testsitself every timepoweriscycled. If the
CPU hasfound aprobleminany of itsaddress, data, or control circuitsit will cease proccessing functions
and the sonic beeper will beginto sound. A stuck key on thetouch panel would also cause this symptom.

An easy way to test the microcontroller isto runtest F-30.

Are all characters being dis-
played during test F-30?

Microcontroller processing Procede to testing the touch
circuits are OK. panel

Testingthetouch panel (Refertofigure?2l)

Can you enter the command F-31
and do all the keys respond?

Jumper pins 4 & 11 of the J2
connector (power off).

.

YeS (power on) Is there a display of NO
"6.13" on the display?

Touch panel is OK.

h 4 h 4
Replace Touchpanel. Replace Microcontroller PCB.
74  Spincycletest:
NO Is "SPN" display when the shaft
is rotated?
Will " SPN" display when J&S_> With tire mounted will balancer
ENTER button is pressed? display "--- ---" while being spun |
up to speed by hand?
. ] ] Does the balancer display"--- --- "
Replace microcontroller PCB. Go to weight postion test (7.5). constantly while being spun up to
speed?
Go to weight amount test (7.5). ‘ie_s_ s "SPN" displayed when the wheel |
has stopped rotating? ‘_N.O_
Are weight amounts displayed
Spin cycle is functioning correctly. Yes when the wheel has stopped
rotating?

+MC :
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75

Weight position test: Before beginningthefollowing tests; mount acalibration slug on the back

side of the shaft adapter. Turn the balancer on and spin the shaft using the "location 7 balancing mode.

No

Are all the position LEDs Lit?

Replace Microcontroller PCB.

No

h 4

Perform F-54 encoder calibration|

calibration slug at 6 o'clock.

Is the left green LED on with the |'Y'

Perform F-50. Is the display readin
"000 ---" with the cal-slug at 6
o'clock?

Perform F-51. Does the display
read a number other than "399"
when the shaft is rotated 1 full 1

turn?

No

Yes

Yes >

Weight position is OK.

} Repair the encoder mounting or se

screw. If these are not loose
replace the encoder.

Measure for 4 to 5 volts at J1 pin

5. lIsit there?

Measure J1 pins 2,3,4 with
O'scope set at 5volts/div and
20ms/div. While rotating the shaft
look for a +5 volt DC square wave
Isit there?

Replace microcontroller PCB.

Replace Microcontroller PCB.

No

Yes|

Measure J5 pins 1,3,4 using
O'scope as descibed in last step.
Are signals present?

Repair wiring harness between
encoder and J1 connector.

Replace encoder.

J3

Figure 10

© T
’ PHI L% +6.6-15VDC 7
PH2 [ | ¢
- 4.5volt
54321 HR . o VCCl i
2 3
PHZ /PH1\ G\D —J1_FR 2 ‘ 2
+5y  HR B ! | i
3
v - 2
1

3 | To: 110381
1] pob

ENCODER
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7.6 Weight amount test: Beforebeginningthefollowingtests; mount acalibrationslugonthebalancer
adapter plate. Turnthebalancer on. Insurethebalancer isintheL ocation 1 balancing mode except where
indicated by flow chart. Any repairsor mechanical calibrationswill requirecomplete” End User" calibration
(F-1) beforereturning the 4300 to operation.

Perform F-1 calibration.
Does the 4300 calibrate?

YES insualcalsug )

No

Yes

Spin the balancer. Does it read
read 5.50 Ozs. (155g) in the left

NoO

4 window? (location 7)(F2mode)

Torque the transducers to 30 inch
pounds.

v

Perform F-42 and F-43 calibraton.

No

(Refer to"F" codesfor calibration)
Will it calibrate?

v

Looking at the left window during
F-42 or F-43. Does the gain
increase when the balancer is
spun?

I: | D Press "F3 enter"

_Xesl

Weight amount is working correctly
Refer to symptom charts for other
weight amount problems.

When the balancer is spun, is the
eft window display more than 0.1
during F-42,437?

Replace left or right transducer as
applicable. Calibrate and retest.

Weight amount is working correctly

Refer to Symptom troubleshooting 4

for other weight amount problems.

No

v

Refer to Symptom troubleshooting
procedures
(8.1Weight Chasing).

8.0

Svymptom troubleshooting

Symptom troubleshooting assumesall systematic troubl eshooti ng techni ques have been used and that the
various systemsin the balancer arein working order.

8.1  Additional weight needed tobalancetire. (Weight Chasing)

Staticweight chase.

Using abalanced wheel assembly, enter thetire'sparameters.
Placethe cal slug on the balancer and using location 7, spin the balancer.
If the balancer reads other than 5.50 ounces, check thefollowing;

1 Shaft imbalance (F-20)

2. Bell housing runout. (see 8.2 and 8.3)

3. Transducer gain and offset (F-42, F-43)

+MC
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Dvnamic weight chase

Removethecalibrationslug.
Using "location 1"add a 3 ounce test weight to theinside plane of thewheel.
Spinthebalancer. If the balancer reads other than 3 ounces check the following;

1. Bell

housing runout.

2. Transducer gainand offset.
3. Mounting adapters

4. Transducer linearity. (theability of thetransducer to produce consistent output)
5. Distance gauge calibration or physical damageto the distance gauge.

If areading of 3 ouncesisobtained , movetheweight to the outside plane. If theweight reads other than
3 ouncescheck thefollowing;

1. Bell

housing runout.

2. Transducer gainand offset.
3. Mounting adapters

4. Transducer linearity. (theability of thetransducer to produce consistent output)
5. Distance gauge calibration or physical damageto gauge.

Figure 12

Bell housing runout not to exceed
0.002 of aninch.

8.3 MeasuringBellfacerunout

Runout should be measured when thebal -
ancer requiresmorethanoneweight pertire
sideto balancethewhesel.

+MC
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84  Transducer Output: Using
L ocation mode 7 and F-42 for the left

transducer and right transducer, check
the transducer linear output in thefol-
lowing manner;

Useabalanced wheel

1) Spin the balancer until the green
LED positionindicator islit.

Output should be 0.00 to 0.10 with a
balancedwhes!.

2) Addaoneounceweighttotheinside
plane. Refer tothechartandthentothe
reading.

3) Continueto add weight using only
1 weight in the same wheel position.
Readingsshouldbevery close+/-0.10
to those val ues shown on the chart.

4) Removetheright andlefttransducer
connections from themain PCB.
Connecttheright transducer plugtothe
left transducer connector onthe Main
PCB.

Perform the steps1to 3.

Again thereadings should compareto
thechart. Numericvaluesmay bevary
but linear output should remain con-
Stant.

If thetransducer will not givealinear
outputreplaceit. Torquethenew trans-
ducer inplaceand re-test.

5) Besureto calibrate (F-1) the bal-
ancer when you have completed this
procedure.

Usetheblank charttorecord your actual
readingsfor theleft and right transduc-
ers.

50z .
40z. _
oz /// -
20z // —
loz. // _
Ooz
X+ 010 020 030 040
Gain displayedin leftwindow

Determinetransducerlinear output

50z

loz.

Ooz

X+

0

Gain

0 020

displayedin

030 040

leftwindow right transducer.

50z

loz.

Ooz

X+

Gain displayed in left window for left transducer.

0

0 020

030 040
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85 Tirevibration after the balance: Generally speaking this condition will occur in a wheel
throughout all speed rangesif the balancer isnot working properly.

If the condition only existsduring given speed range ook for:

Tirerunout (radial and axial),

Bentrims

Wheel swhicharenot hub centric. (Rimsthat arenot centered by thecenter hole) and requiretheuse
of an optional mounting method.

Damaged bearing racesor bent axles.

If thebalancer haspassed all systemati c troubleshooting proceduresand it appearsto befunctioning
correctly, check thefollowing:

1. Follow the procedures given for the F-20 and F-21 (shaft imbal ance test)
2. Check conesfor play when mounted to the shaft.
Conetoleranceis.003 inchesof up and down movement on the shaft.
3. Check theencoder's Phase 1 and Phase 2 signal to ensurethey are at 90 degreesto each other.
(Seefigure 2 and troubleshooting guide for weight position)
4. Check thetorque of the suspension system bolts.

If these suggestions do not solve your problem.

Remember

FMC isstrivingtobe OUR CUSTOMERSMOST VALUED EQUIPMENT SUPPLIER.

If yourequireadditional assistance;
Phone our technical assistance desk at:

1-800 FM C-TEAM insidethe continental United Statesor
1 - (501) 327-4433for al overseas customers.

Our FAX number is(501)-450-1585

Pleasedirect all technical questionsto the attention of technical assistance.

+MC ¢
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9.0 Toolsrequiredto servicethe 4300

Tools Required to servicethe 4300

Wrenches Other Tools

5/16" or 8mm wrench or nut driver Inch pound torquewrench

1/2" or 13mm Wrench Foot pound torquewrench

9/16" or 14mmwrench 6inchinl/16" increments or 50mm ruler
5/8" wrench #2 Phillipsor crosstip screwdriver

3/4" or 17mmwrench Digital volt/ ohm meter

Potentiometer adjustment screwdriver

AllenWrenches
1/8" Allenwrench
5/32" Allenwrench
3/16" Allenwrench
5/16" or 8mm Allen wrench
12mmAllenwrench .

Supplies
Loctite#222 and #609
Siliconebased grease (NAPA Balkamp #765-1351)
Putty for finewheel balancing.

** A tire/lwheel balanced to within 0.10 oz (1gr.) on the inside and outside or 0.20 oz
staticallyisrequiredfor thetroubleshooting procedures.

+MC
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10.0

Disassembly ofthe 4300

10.1 Removetheweighttray

(1) Remove4 screws

and Microcontroller PCB

Remove the top cover of the 4300 by
removingtheTouchpanel first. Becare-
ful when pulling the panel back and
watch for thewireswhich are attached
tothe PCB.(*)

Disconnect thewiresby gently raising
the connector clip and pulling back on
thewire'ssocket. DONOT PULL ON
THEWIRESORATTEMPT PULL-
INGUPONTHE CONNECTOR.
Squeeze thetouchpanel'sconnector side
clipsand gently pull back todisconnect
theflat ribbon cable.

Refer to the drawing and remove the
upper cover inthe numbered order.
Assembly is thereverseorder.

Figure 13

10.2 Removingthe Encoder

Refer to the drawing and remove the encoder in the numbered
order. Assembly isthereverseof disassembly. Careshould be
takentoinsuretheencoder'sslotted shaft iscorrectly insertedin
theshaft opening. Theencoder should not wobblewhentheshaft
isturned.

Onceinstallation of theencoder iscompl ete and power isrestored
to the balancer, you will need to refer to the Encoder calibration
section of thismanual to completetheinstallation procedure.
Follow thenumbered sequenceinthedrawing for removal of the
transducers. The transducers have two small balls held in

Figurel14

10.3 Transducerremoval

3

(1) Loosen nut

(3) Removeasone
T . /

(2) Loosen
set screw

Figure15

position by thetorque of the set screw. Greaseisappliedto these
balls during assembly to help hold themin place.

When placing thetransducer back inthemachinebesurethecables
aredisconnectedto avoid damageto thetransducer and apply more
grease. Torquethetransducerto 30inchlbs.,loosen 1/2turnthen
torqueagainto30inch pounds. Oncepower hasbeenrestoredto
the machine refer to the F42 and F43 calibraton procedurein this
manual to set ampifier gain and offset. F1 calibration must be
performed after making any transducer adjustments. Remember if
you were to adjust the bearing support or the shaft housing this

would effect transducer torque and you would need to adjust as necessary.

+MC
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10.4 Removingthe Shaftand Bearings

Refer to the numbered sequence bel ow for removal of the shaft and bearingsfromthe4300. !'Duringthe
removal of theshaft care
|'(2) L oosen set screw @ should be taken to not

damage the bearings

(3) Remove S through heavyimpact.
encoder B Theshaftand bearingsare
& available only as an as-

sembly. Inspect for burrs
» or rust in the bearing tube
" before returning the shaft
() (6) Remove 3 screws toservice. Coatthebear-
ings and the bearing seat
withsiliconegreasetopro-
tectthebearingsfromrust
\ and eliminatenoise.
After complete assembly
of all shaft components,
refer to the shaft calibra-
tionportionof thismanual.

(4) Removepul-
ley nut

(5) RemovePulley

(7)Removeshaft

(1) Removebell adapter

Figure 16

UsetheF-1 calibration procedureto completetheinstallation of the shaft and bearing assembly.

10.5 Motor Drive

Service of the 4300 Balancer Motor-Drive
assembly is quite crucial. Proper belt ten-
sion should alwaysbemaintained. Normal
operation aswell asrough shipping prior to
installation may requirethistension be ad-
justed. Inspection of the shaft bearing tube
where mounted to the motor/shaft bracket
should reveal no slippage. If found to have
slipped, usethisprocedureto adjust:

The specificationsfor drive belt adjust-
ment areasfollows:

1. Thebelt should be set with tension
that allow a3/8" deflection of the belt
halfway between the pulleyswith 10to 12
pounds of force. Belt tension should be
neither too loose or too tight. Figure 17

+MC g
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2. If astart-up torqueisunusually high, aloose belt may allow the motor to jump several teeth. Be-
cause excessivetension also creates problems, there must be amedium acceptablerange. 1t hasbeen
determined that the easiest way to field adjust isto mount aheavy wheel/tire assembly that would allow
belt slippageif belt wereloose. Gradually increase motor tension until belt no longer skipsteeth.

3. Tighten mounting boltsto thefollowing specs:

M otor bracket mounting bolts, (4) 3/8-16x1 is20 foot pounds.
Motor mount nuts, (4) 10-24, is32 inch pounds.

NOTE.: | nspection of the shaft bearing tube where mounted to the motor/shaft bracket should
reveal no downward slippage. Rough shipping or handling could cause the motor and bracket assembly
to slip downward. Any downward movement of the motor will tighten the belt tension. If found to have
slipped, use the above procedureto adjust.

10.6 Suspension system: The bearing tube,
shaftandbearingsaredesignedtoworkinalow noise
and freefloating environment.

Limited serviceisrequired for thissystem.

After removal of theshaft/bearing assembly, remove
thefour bearing tube suspension bolts. (seefigure
19) Removethetube.

Assembly of the suspensionisthereverse of disas-
sembly. Deviation of the assembly procedure will
add to your assembly time.

Center thetubefront and rear asshowninfigure 18

Torguethetoprear suspensionnut to 60inch pounds. o

Whentheproper torquehasbeen obtained, check the e ]

bearing tubefor proper centering. Adjust asneces- Center tube in housing 15/16"

sary. (33mm) alter natingtop and bot-
Figure 18 tom bolts

Torquethefront suspensionboltsto 35foot pounds
alternating from top to bottom one quarter turn at atime.

Onceassembly of thebal ancer hasbeen completed perform all calibration stepstotheunit. Pleaserefer to
the calibration section of thismanual.
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Torqueto60inch pounds

2 E'/ 4

Torqueto 35foot pounds
and tighten lock nuts.

(1) Removeshaft and
bearings

Figure 19 Assembleinreverseorder (6,5,4,3,2,1)

10.6 Wheel Guard Assembly Installation or removal of the hood guard for service
or initial setup requiresonly asmall hammer totapinaroll pin. For installation simply insert
the guard support pivot pininto the balancer support tube. Make surethe pivot pinisall the
way into tube, placetheroll pinintothedrilled hole of the pivot. Tapinto place.

NOTE: Thebalancer must be secured to thefloor prior
toinstallation of the hood guard.

= =/

Roll Pin

23




4300 Service Manual

Reference drawings, charts and figures

page Section

5 3.0
5 3.2
6 3.4
6 35
6 35
7 3.6
8 52
8 52
14 7.5
16 8.3
20 10.1
20 10.2
20 10.3
21 10.4
21 10.5
22 10.6
23 10.6
23 10.7
27

Drawing,chart,or figure.

Figure1Microcontroller PCB

Figure 2 Encoder

Figure 4 Shaft and bearingslayout

Figure5 Transducer location

Figure 6 Transducer location and wiring connections
Figure 7 Touch panel layout

Figure8 Distancegauge calibrationlocation
Figure9 Calibration slug at Bottom Dead Center
Figure 10 Wiring diagram

Figure 12 Measure bell housing runout

Figure 13 Disassembly of theweight tray

Figure 14 Disassembly of the encoder

Figure 15 Disassembly of thetransducers

Figure 16 Disassembly of the shaft and bearings
Figure 17 Disassembly of the motor drive assembly
Figure 18 Bearing Tube centering

Figure 19 Disassembly of the bearing tube.
Figure20 Hood guard

Figure21 Touch Panel layout
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4300Wiring
Diagram -230 Volt
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4300 T ouch panel layout

N N
(i O—— &—0 T
= =

—O T

ERE A -
»—O i *—O I *—O T
9 ¢~

Jumper wirebetween4 & 11 pro-
ducesthedistancegaugedisplay.
Thedefault display will be"6.13"

CANCEL COMMON

R ———

A Jumper wire placed on the J2

connector between any two button

connections entersthebutton'scom-
~ mand and display.

/ J2 connector asseenfromtherear
[ S A—

@1./...../.\ ’ of themicrocontroller PCB.

- \w-

Figure21

Hood Wiring Diagram

ASE
EPHASE

P/N 110735

@'E B/N 110735 f £ ﬂ"ﬂOOD" CONNECTOR
@ éj

IRING CONFIGURATION

PC ASSY- MOTOR ADAPTE!
(10381

"HOOD UP"
INTERLOCK SWITCH
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4300 Encoder Wiring Har ness

|
B Power
-~ Control PCB

anr [

o o

o [=:

o =

o

o [= w
o«

Main PCB Encoder
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