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Machine Manual



Outline of equipment

Three wunits of the turbo painters can be mounted on the 3-bell Roof
Machine in order to coat the front area, hood, roof, luggage and rear area
of the vehicle body.

The turbo painter is provided on the sliding unit which moves vertically
against the body advancing direction, and the bell is elevated throughout
165 steps-, being reciprocated leftward and rightward and is tilted an
angle of 130° according to the body shape during coating on the front and
rear surfaces. Thus, the tracking function makes the bell follow up the

body in order to coat the front area, hood, roof, luggage and rear area.

Specifications of equipment

1) Elevation

Drive source : Explosion-proof motor ZHPXMOOVX'iP
Stroke, and number of steps : 1650 mm, and 165 steps (0 to 16A)
Speed, and number of steps © 3 steps High speed 200 mm/sec.

Middle speed 100 mm/sec.
Low speed 60 mm/sec.
Position detection system- 90° phase difference 2-signal pulse
generator
Limit switches

(Upper, Low speed, Low speed and

Lower)
2) Reciprocation
Drive source Explosion-proof motor
Cycle 4 Variable in a range of .15 cycles to 30
cycles
Stroke 200 mm
3) Tilt
Drive source Explosion-proof motor IKPXAB0VXAD
Angle, and number of steps ©100°, 19 steps (0 to 10) and
10° [/ pulse
Speed, and number of steps 2 steps High speed 5 sec.
Low speed 15 sec.
Position detection system 90° phase difference 2-signal pulse
generator

Proximity sensor (Out of position X 2,

and home position)



A) Tracking

Drive source Explosion-proof servo motor 2!i?x200VxAP
Stroke, and number of steps 2000 mm, and 15a steps (0 to IS 7)
Speed, and number of steps 6 steps Follow-up

Reverse travel

High speed 166 mm/sec.

Low speed 60 mm/sec
Relative +

Relative

Position detection system 90° phase difference pulse generator

Limit switches

(Upper, Low speed, Low speed and
Lower)
Adjustment
1) Adjustment of elevation speed
The speed is controlled with the inverter which is provided in the
control panel. The speed is changed by changing the frequency with
the inverter.
The parameter Nos. 27, 28 and 29 ace.used to set the speed.
For the operation, refer to the operation manual of the inverter.
The speed ranges max. 200 mm/sec. to min. 60 mm/sec..
2) Adjustment of acceleration/deceleration time
The acceleration/deceleration time’'can be set by the parameter No.
which is provided in the control panel. For tile operation, refer to
the operation manual of the inverter.
Adjustable range: 1.0 sec. to 600 sec.
3) Adjustment of reciprocation speed
For the speed adjustment, the frequency can Dbe jet with the

potentiometer which is provided in the control panel.

The speed ranges 10 cycles/inin to 30 cycles/min.

A) Adjustment of reciprocation acceleration/deceleration time

The acceleration/deceleration time can be adjusted with the variable

resistor which is provided in the control panel.

Adjustable range: 0.5 sec. to 20 sec.

5) Adjustment of tilt speed
For the speed adjustment, the frequency can be set v/ith the low/h
speed potentiometer which is provided in the control panel.

The speed ranges max. 5 sec./180° to min. 15 sec./180°.

igh



6) Adjustment of tilt scceleration/deceleration time
The acceleration/deceleration time can be adjusted with the variable
resistor which is provided in the control panel.

Adjustable range: 0.5 sec. to 20 sec.

7) Adjustment of tracking speed
Using the setting panel, the speed can be set to be the low, high and
relative speeds.
The speed ranges max. 166 mm/sec. to min. 60 mm/sec.
The conveyor speed + 0.5 nilrnin. is wused as the guideline of the:

relative speed.

8) Adjustment of drive chain in the elevation section
Loosen four M18 bolts (1)1 and adjust the tension of the drive chain

with two M12 tension bolts (?) .

s K
’%\\ Drive chain 780
o

@ Tensloa bolc

@© Bolc M18




9)

10)

Adjustment;

Loosen four

of tracking

drive

M16 bolts (T) 1 and adjust

the M16 tension bolt (2) .
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@ Tansion bolct

Adjustment of
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drive chain
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Drive chain
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11)

Adjustment
Loosen four

body of the

o f

chain

M3 bolts

sensor

Take care not

in

in

the

tilt

(T) 1 and

sensor section

tighten the chain

the arrow direction.

to tighten the

chain excessively.

Deive chain

135

AR

by moving

the

main
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Adjustment of elevation chain

12)

the nuts 0 and

elevation chain, loosen

the

order to tighten

In

in the nut

SCrew

and
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Check. point

Reciprocation
drive section
side

Swing era

Tilt drive/driven
seccion

Tilt section

Others

Check irez

Abnormal noise and hear of
nocor _

Abnormal noise and backlash of
reduccion fear .

Qil amount of reduccion gear

Backlash of crank bearing
Looseness of IT? bush in che
crank 2m seccion

Breakage of pinion gear ceech
Breakage of rack reech

Moccr cable breakage
Cableveyor breakage

Kink and breakage of air hose
in che cableveyor ,
Wear and backlash of L/IM rail
and block

Cracks of Welded seccion
Abnormal noise of bearing
ET? bush looseness

Shear pin is broken.

Abnormal noise and beac of
nceor _

Abnormal noise and backlash of
reduccion gear ,

Oil anoune of reduccion gear

Mocor cable breakage
Elongacicn of EV chain
Working scace of cilc pulse
generacor . _
hock absorber discorcion

Kink and breakage of hoses and

Opcical fiber cables breakage
Abnormal noise and seizure of
air color

Deviated light bean of phoco-
eyes

Looseness of boles and ocher
fasteners

Hear and wire breakage of
solenoid valve

Paine leakage from ccv.
Looseness t; joir.c of junction
place

Check method
Eearinj ar.d hand-touch
Gearing and hand-couch
Visual check

Visual check and hand-touch
Visual check and hand-touch

Visual check

Visual check

Hand-couch and tester
Viksual check

Visual check

Visual check

Visual checV; and hand-touch
Hearing

Visual check and hand-touch
Visual check and hand-touch
Hearing and hand-touch
Hearing, hand-touch and visual
chock

Visual check

Hand-touch and tester
Visual check

Visual check

Visual check

Visual check

Visual check
Hearing and visual check

Visual check

Visual check and hand-couch
lisual check and hand-couch

Visual chock
Visual check and haad-tcuch

Check interval

n ot

== ==

Abnormal noise cr backlash is
observed. .

Abnormal noise or backlash is

net observed.

Oil level stands above che

half of the scale.

Backlash is not observed.

Got loose

Hoc broker.
Hoc broken
Cable is net broker..
Net broken
Hoc kinked or broken

Wear or backlash is not
observed.

Hoc cracked ,
Hot abnormal noise
Hot loose

Net broken

Abnormal noise or hear is not
observed. ,
Abnormal noise or backlash is
not observed.

Oil level stands above the
half of the scale.

Cable is not hroken.

Hot elongated ,

No improper operation

Hoc ciscortcd
Hoc kinked or broken

Hoc kinked or broken .
Abnormal noise or seizure is
not observed.
Hot deviated

Hot loose

Geac or wire breakage is not
observed,

Leakage is not observed.

Hot loose

Ccuaceraeasure for aboonu -y
Replace

Replace

Refill oil.

Refill oil.
Retighten or replace the pare.

Replace the part.
Runlacc the Dare.
Replace the cable.
Replace
Replace
Replace

%eplace
rease up or reolace

Retighten or replace che part.
Replace

Replace

Reolace

Refill oil.

Replace the cable.

Tension adjustment

Replace

2eplace

Replace

Replace
Replace

Readjust the light beam.

Rctighten
Replace

Replace
Rctighten



Lubrication.
point

Reduction
0ar3

For (ing)
crackin
(For rep%-
Erocanon)
(For
olovacion)

Goar hox

Roller chain

Rod end
bearing

Rack. £
pinLou

3-bell Roof Machine,

Nurahoc of
pointa

One. for
each

1 unit

Rcco=ondcci
lubricant

Hiasoki

Bonnock
21220
220 ¢St

Mobil Coac
627
150 ¢Sc

[1s sold.

VBK Ol
RO 100
100 cSc

tliaaekl

Boniiock

Grease
AP-|

Epinock
crea o
AP-|

Nissoki.

Epinock

Grease
AP-

_Chock Lubrication Lubricant
interval interval rnnouuc
112 13 H 21
112 13 21
UL H UL H Suitable

amount

113 U1 H Suitable

amount

13 1 [ Suitabio

amount

13 H U1 H Suitable
. mE aMmo

87

FLUing
metho

Pouring

Pouring

Qiler
Crcaso-up
Greaso-up

Grease-up



Phenomenon

Reciprocation

is not smooth.
Belt does not
tilt smoothly.

Troubleshooting for

Possible cause

Gears are
in the
reduction

worn

gear.

Crank section
is loose.

Rod end bearing
is defective in
the crank
section.

ETP bush
mounted on the
crank arm is
defective.

aiiuar pill

mounted on the
Sluing arm s
Lokfdil.

Spherical bear-
ing oil the
swing arm is

defective.

Hoses interfere
during

reciprocation.

Defective
reciprocation
inverter

HV chain is
loose.

Gears are worn
in the
reduction gear.
Chain of pulse

generator is
loose .

Proximity
sensor for home
position and
out of position
is defective.

3-bell

Roof Machine

Check content

backlash
shaft

Does
of output
exceed 2°7

Looseness of
mounting bolt
of the rod end
bearing

Wear, backlash
and abnormal
noise of
bearing

Slipping of ETP
bush and shaft

Breakage UL [jj.il

Wear, backlash
and abnormal
noise of
bhearing

Interference of
hoses and so on

Parameter
setting, and
frequency

Elongation of
HV chain

backlash
shaft

Does
of output
exceed 2°7

Chain
elongation

Looseness of
proximity
sensor
Amplifier
lighting

lamp

88

Countermeasure

Replace

reduction gear.

Retighten

Replace
bearing.

Replace ETP
bush.

Replace pin.

Replace
bearing.

Correct the
interference

and change hose
routing.

Reset or
replace
inverter.
Tighten HV
chain with '
tensioner.
Replace
reduction gear.
Tighten

chain with
tensioner
Replace sensor
amplifier.

Continued on the next page.



Belt
tilt

Tracking is not

smooth.
Bell elevation
is not smooth.

Phenomenon

does not

smoothly.

Possible cause
Defective tilt
inverter
Gears are worn
in the
reduction gear.
HV chain is
loose.

Servo motor is

defective.
Pinion gear is
broken.

Rack is worn or
foreign mate-
ri.2.1 i_  c2uphil
in the rack.

Backlash and
wear on the
universal joint

Backlash bet-

ween tracking
rail and block
(linear
bearing)

Pulse generator
for tracking is
defective.

Cableveyor is
deformed or
broken.

Gears are
in the
reduction

worn

gear.

Elevation drive

chain is

Backlash and
wear on the
universal
joint.

worn in
box.

Gear is
the gear

loose.

Check content

Parame ter
setting, and
frequency.

backlash
shaft

Does
of output
exceed 2°7

Elongation of
HV chain

Looseness of
terminal and

cable breakage
Teeth state of
pinion gear
State of rack

Backlash of
bearing of

universal joint
Wear and
backlash of
rail and block
Amoplifier lamp
lighting

State of

cableveyor

backlash
shaft

Does
of output
exceed 2°7

Chain
elongation

Backlash of
bearing of
universal joint
Backlash of
gear

Continued on the next page.

Countermeasure

Replace
inverter.
Replace
reduction gear.
Tighten HV
chain with
tensioner.
Replace motor
cable.

Replace

Cleaning, and
grease-up

Replace
universal
joint.

Grease-up

Replace

Correct or
replace.

Replace

reduction gear.

Tensioner
adjustment

Replace
universal
joint.

Replace

89



Bell

i

Phenomenon

not

elevation

smooth.

5.

6.

10.

11.

12.

13.

14.

15.

Possible

cause

Elevation chain
is excessively
tight.

Elevation chain
is elongated.

Oil shortage of
the chain

Backlash of the
coupling

Defective
pillow block

Defective
sprocket in the
elevation
section

Backlash bet-

ween elevation
rail and block
(linear
hearing)
Backlash of the
spline shaft
Fastening bolts
are loose.
Defective pulse
generator for
eleva tion
Defective
inverter for
elevation

Check content

Tension

Tension

* Tgo
jir

- e
10 nun or

the cllain
at the wupper
limit of the
elevat:or.

less
links

440 mm or
with 17

Tanale» r*f rha in

Looseness of
bolts

Oil blotting or
ball run-out

Wear and
breakage of
sprocket teeth

Wear and
backlash of
and block

rai

Wear and
engagement of
spline shaft
grooves

Looseness or
get-off

Amplifier
lighting

lamp

Parameter
setting and
frequency

less at
center

Countermeasure

Tensioner
adjustment

Replace chain.
Replace chain.
Retighten
Replace pillow
block.

Replace
Grease-up
Replace
Retighten
Replace

Reset or
replace
inverter.



Phenomenon

Paint is

not

discharged.

Air
not

motor does
operate.

Troubleshooting

*7

for

Possible cause

Defective
trigger valve

Airlpaint hose

is broken.

Defective
for paint

ccv

Defective

solenoid valve

Defective
electro-

pneumatic
converter

Improper paint
circulation

rc: -~

T -

manual
operation

Broken air hose

Defective
tachometer

Defective
optical fiber
cable for
rotation
detection

Defective

solenoid valve

Defective air

regulator

air
valve

Defective
operation

Defective air

motor

Other

Accessories

Check content

ON and OFF of

pilot air
Routes of
air/paint hoses

ON and OFF of

pilot air
Lamp lighting
Operation
signal

Pump operation
and ball valve
open/close

0 *= I- «

operation
manual.

Disconnection
of hose route

Operation

Kink of fiber,
and amplifier
operation

Lamp lighting

Specified
pressure is
delivered from
the outlet of
the air
regulator or
not:

ON und OFF of
air operation
valve
Seizure of air
motor

Continued on the next page.

Countermeasure

Replace

Replace

Replace

Replace

Adjust the
or replace
electro-
pneumatic
converter.

span

Adjust

switch
operation

Reconnect or
replace.

Replace

Replace and
adjust

amplifier.

Replace

Replace air
regulator

Replace air
operation
Replace air
motor.

valve.

a



Phenomenon

Shaping air is

not

delivered.

Possible cause
Air hose break-
age

Defective air

operation valve
Defective sole-
noid valve

Defective air

regulator
Stained shaping
ring or clogged
hole

Check content

Disconnection
of air hose
route

ON and OFF of
air operation
valve

Lamp lighting
Specified pres-
sure is deli-
vered from the

outlet of the
air regulator
or not.

Shaping ring

Countermeasure

Connect or
replace air
hose .

Replace air

operation valve.

Replace

Wash x/it;h
thinner or
blow-off dust
with air.

%2
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Preventative Maintenance Inspection Check Sheet

Line N O 4

Slaqe 3

L3 Bell (9 1) Roof Machine i

No.  Inspection Location

1 Elevation Motor

2 Tracking Motor

3 Reciprocator Motor

4 Tilt Motor

5 Elevation Speed
Reducer

6 Tracking Speed
Reducer

1 Reciprocator Speed

Reducer

¢ Cleaning
A Adjustment

Repalr

Inspection Description & Procedures
Check for excessive noise, excessive heat,
severed cables.

Evaluate by using stethoscope, thermo-
meter, vistal and tactile inspection.
Check for excessive noise, excessive heat,
severed cables.

Evaluate by using stethoscope, thermo-
meter, visual and tactile inspection.
Check for excessive noise, excessive hedt,
severed cables.

Evaluate by using stethoscope, thermo-
meter, visual and tactile inspection.
Check (Sor EXCessive noise, excessive heat.
severed cables.

Evaluate by using stethoscope, thermo-
meter, visual and tactile inspection,
Check (or excessive noise, excessive hedt,
and sufficient oll supply.

Evaluate by using stethoscope, thermo-
meter, visual and tactile inspection.

Check for excessive noise, excessive hedt,
and sufficient oil supply.

Evaluate by using stethoscope, thermo-
meter, visual and tactile inspection..

Check for excessive noise, excessive heat,
and suffcient oil supply.

Evaluate by using stethoscope, thermo-
meter, visual and tactile inspection.

Approval Seal  Write ..

T Tiohtening
X Replacement
L Lubrication

Evaluation standard
Exterior temp, less
than booth temp. +
15 ¢. No abnormal
NOISES.

Exterior temp, less
than booth temp. +
50 ¢. No abnormal
NOISES.

Exterior temp, less
than booth temp. +
15 ¢. No abnormal
NOISES.

Exterior temp, less
than booth temp. +
30 ¢. No abnormal
NOISES.

Exterior temp, less
than boath temp. +
40 ¢. No abnormal
noises. Oil within
level indication.
Exterior temp, less
than boath temp. +
40 ¢. No abnormal
noises. Oil within
level indlication.
Exterior temp, less
than booth temp. +
40 ¢. No abnormal
noises. Oil within
level indlication.

No abnormalities
A Maintenance pending

AN/

JETAIL

[ 5 TENSIN  8oLT
® BoLT
. { N =
%2?1 ] ) BRIVE CHAIN
\./(\@ HY-VO  606-21
|

\\

\

s

. WEIGHT . fo

oF WEIGHT BoX (A

BRIVE. UNIT

gt AR

‘55,“5 ~20-0

j.\‘/
b\ ity
e
e et
D W ¥ 1 |
,\' v-\‘\f,: PEEQ ey
st ‘ \ - L
ol
N
oy PROXIMITY S ENSOR
NTS-186rM =4/
(A-IIJ

PIETS

KECIPRO

SRIVE  UNIT

z-80
PSAIJ (",QN)

94

ELEVATION QRIVE (5T

r =i
e -.J[}Q{ ‘
‘ i

:UCOOE‘{

AWCAKE
pRics pSE -1-45

9BA -20(USHIN)




Mo.  Insoection Location

8 Tilt Speed Reducer

9 Elevation Onve
Chain

11 Tilt Drive Chain

12 Elevation Chain (R.L)

13 Drive Chain (or
Sensors (for Cam,
Pulse Wheel)

14 Elevation Connecting
Shaft and Universal
Joint (incl. bearings)

15 Tracking Orive Shatt
and Universal Joint
(Incl. bearings)

InsDection Oescriotion & Procedures Evaluation standard Check

Check for excessive noise, excessive heat,  Exterior temp, less
and sufficient il supply. than booth temp. +

Comments

Evaluate by using stethoscope, thermo- 40 . No abnormal
meter, vistial and tactile inspection, noises. Gil within
level indication.

Check for sufficient amount of grease, for  Absence of rUst.
adequate tension, that stretch is less than  Tension less than
specification value, and for any uneven wear. 4 % of spanner
Evaluation by visual inspection, calipers and length, stretch less

scale. than 2% of specifi-
cation length.
Check for sufficient amount of grease, for  Absence of rust

adequate tension, that stretch is less than  Tension less than
specification value, and for any uneven wear. % of spanner
Eé/alaluanon by visual inspection, calipers and  lengfti.

scale.

Check for sufficient amount of grease, for ~ Absence of rust.
adequate tension, that stretch is less than  Tension less than
specification valug, and for any uneven wear. 4 % of spanner
Evaluation by visual inspection, calipers and length, stretch less

scale. than 2% of specifi-
cation length.
Check for sufficient amount of grease, for  Absence of rust.

adequate tension, that stretch is less than ~ Tension less llian
specification value, and for any uneven wear. 4 % of spanner
Evaluation by visual inspection, calipers and length, stretch less

scale. than 2% of specifi-
cation length.

Check for sufficient amount of grease, for ~ No spattering of

any grease being spattered, for any fallen  sealing grease. Ab-

keys, and that holts are tight. Evaluation by sence of rust. Torque
visual inspection and torcue wrench. 0
Check for sufficient amount of grease, for ~ No spattering of

any grease being spattered, for any fallen  sealing grease. A
keys, and that bolts are tight. Evaluation by sence of rust. Torque
visual inspection and torque wrench. Chene e e wae)
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No. 1Insoection Location
16 Trackino Drive Gear
and Rack Gear

17 Tracking Guide Rall
and Bearing

18 Elevation Guide Rail
and Bearings

19 Reciprocator Link
Mechanism  (Incl.
bearings)

20 Swing Arm and
Holder

21 8!l Mounting and
Bell Pitch

22 Cable Tray and
Enclosure

23 Hoses and
Couplings

24 Motor Current

25 Bell RPM and Volt-
age

26 PC Back Up

Inspection Descriction & Procedures
Check tor sufficient amount of grease, for
any uneven wear, and that bolts are tight.
Evaluation bv visual insoection and torque
wrench,

Check for sufficient amount of grease, for
any uneven wedr, that bolts are tight, and
for any scratches. Evaluation by visual
inspection torque wrench,

Check for sufficient amount of arease, for
any uneven wear, that bolts are tight, and
for any scratches. Evaluation by visual
inspection torque wrench.

Check for sufficient amount of grease, for
any uneven wear, that bolts are tight, and
for any scratches. Evaluation by visual
inspection torgue wrench.

Check for sufficient amount of grease, for
any uneven wear, that bolts are tight, and
forany scratches. Evaluation hy visual
inspection torque wrench.

Check for adequate tension, for any leaks
for the air cylinder, for any fallen dekris
insidle the cover, that balts are tight, and for
valve leaks. Evaluation by visual and tactile
inspection and torgue wrench,

Check for any damage, that all components
are properly mounted, for any obstructions
or interferences, and for any looseness.
Evaluation hy visual inspection and torque
wrench.

Check for any cuts or bends, for any leaks.
holes, and scratches. Evaluation by visual
and tactile inspection and spanner.

Elevation  (Measure with amp probe.)
Reciprocator (Measure with amp probe)
Tracking (Measure with amp probe)

Tilt Sl\/leasure with amp probe.)

R Bell (by tachometer, voltmeter

C Bell (by tachometer, voltmeter

L Bell (bv tachometer, voltmeter)

Will back .. new data.

| Evaluation standard
Absence of rust.
Chain links not womn.
Torque 1to2kym
M8. M10)
sence of rust.
Chain links not svom.
No scratches.
Torque 1to 2kgm
MS. M10)
sence of rust.
Chain links not worn.
No scratches.
Torque 1to 2kgm
%8. M10)
sence of rust.
Chain links not worn.
No scratches.
Torque 110 2 kg
MU, M10)
sence of rust.
Chain links not wom.
No scratches.
Torque 1to 2 kg m'
;\‘MS, MlO?]

0 scratches or wear
to belt. No alr or paint
leaks. No signs of
wear. Torque 04 to
0.8 kg m (V. ?]
NO wear or Scratches.
Torque 1to 2 kg m
(M8, M10)

No wear or scratches.
No air or paint leaks.
No contact with mov-
able parts.
Less than
Less than
Less than
Less than
rpm KV
rpm KV
rpm KV
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A-4
Paint System
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3-6 Explanation of various valves (NoJST BELL)

This spray machine is controlled with the following types of valves.

(A) CCOV o Each paint is connected, and selected with this
valve.

(B) PURGE AIR 1,2 v This is the valve for the air used when washing
the DUMP side.

(C) PURGE THINNER 1,2 .... This is the valve for the thinner used when
washing the DUMP side.

(D) NEEDLE v This valve turns ON when paint or thinner is

discharged to the BELL CUP side. This is
interlocked with the AIR MOTOR rotation.

(E) HEAD DUMP ... . This valve turns ON during PRESPRAY and
HEAD DUMP WASHING.

(F) TRIGGER oo This valve turns the paint ON and OFF.

(G) DUMP oot This valve turns ON during PRESPRAY and
DUMP WASHING.

(H) SOFT AIR  ooocrresrsrrennn This is the valve for the air used during HEAD
DUMP WASHING.

() SOFT THINNER ..o This is the valve for the thinner used during
HEAD DUMP WASHING.

(J) BACK FACE THINNER ... This is the valve for the thinner used during
washing of the back of the BELL CUP.

(K) SHAFT PURGE ..o This is the valve that washes the gear shaft used
in the F/P.

(L) BYPASS VALVE .. This is the F/P bypass route for the paint used

during PRESPRAY and the air and thinner used
during washing.

(M) CENTER VALVE 12 .. This valve selects the SOLID or CLEAR color
system of the paint.
(N) METALLING oo This is the valve only installed on the ROOF

MIC, and is used for paint CAM CUT.
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3-7 Configuration of various valves (No. 3ST BELL)
HEAD DUMP PRESPRAY

A== ‘__w;_..,.._ci_...«.w =0 @ =r==]oaf==f==]0
|
_ o
Ll o~
= i ] = y
= < <[] =" = "
— | |— — = Joa it F] o T L
< _I,TA“ln -LA <<= ] <€ < ] < ETnEmww
L = W << O
=o55>=
T
— o Wl
— X L — <C
s [T % L Mun <C W =
— b & o - Ll
— — DO mO=

SN N N N N

o oS
-
=5 !

PURGE THINNER
NEEDLE

HEAD DUMP
TRIGGER

PURGE AIR
DUMP

cCcv

NEEDLE PRESPRAY
[
==th

SOFT AIR



3-8 PAINT TIME CHART (NoJST BELL)

This paint system detects the body’s relative position by counting the conveyor pulses and
paints.

The body can be painted by setting the paint conditions in "POINTS” 1 to 17 (SIDE)
and 1to 30 (ROOF). These points can be set per model so painting that meets the hody
shape is possible.

The meaning of each point is explained below.

(1) MACHINE START
The machine start counter begins to count when the body carrier turns the machine
start LS ON. When the preset machine start value is reached, the data regarding the
model and color to be handled is read in, and the paint point detector count begins.
If the machine is still painting when the machine start is executed, the machine start
will be ignored.

(2) PRESPRAY
When the machine is started, paint will be supplied to the bell tip when washing is

completed (after washing is completed if during washing). This movement is called
"PRESPRAY™ in this machine.

(3) POINT 1 (WASHING CHECK)
If the machine is washing or in the PRESPRAY check at this point, "WASHING
FAULT” will occur,
A STOP COMMAND will be issued to the conveyor at this time, and washing or
PRESPRAY will continue.
To restart, press "RESET” - "CONVEYOR RESET” after PRESPRAY s
completed.

(4) POINT 2
The HIGH VOLTAGE, SHAPING AIR, RECIPRO motor and ccv are turned ON
with this point.

(5) POINT 3to 14 (SIDE), POINT 310 27 (ROOF)
The CCV turns ON hetween these points, and the FLOW RATE and SFIAPING AIR
stages can be changed.

(6) POINT 15 (SIDE), 28 (ROOQF)
The CCV, RECIPRO motor are turned OFF with this point and hrakes are applied
to the AIR MOTOR, and lowers to the washing rotation.

(7) POINT 16 (SIDE), 29 (ROOQF)
The HIGH VOLTAGE, SITAPING AIR are turned OFF with this point, and washing
starts.

(8) POINT 17 (SIDE), 30 (ROOQF)
The counter and work area are cleared with this point as the counter reset.

f
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3-9 WASHING TIME CHART (No3ST BELL)

By carrying out washing automatically, the color can be changed between bodies in this
paint system.

Basically, the washing movement is controlled completely with timers, and can be carried
out with a combination of the four washing cycles shown below.

(1) DUMP WASHING

This washing cycle washes in the order of "MANIFOLD”-f "CENTER VALVE”
-TF/P"-* "TRIGGER”4 "DUMP”.

Washing is carried out by closing the TRIGGER, opening the CENTER VALVE and
DUMP, and alternately turning the PURGE AIR and PURGE THINNER valves ON
and OFF.

(2) HEAD DUMP WASHING

This washing cycle washes the HEAD DUMP.
Washing is carried out by opening the HEAD DUMP, closing the needle and
alternately turning the SOFT AIR and SOFT THINNER valves ON and OFF .3

(3) NEEDLE WASHING

This washing cycle washes in the order of "HEAD DUMP”  "NEEDLE”
"BELL".

Washing is carried out with the HEAD DUMP and NEEDLE opened, and by
alternately turning the SOFT AIR and SOFT THINNER valves ON and OFF.

(4) BELL CUP WASHING
This washing cycle washes the back of the BELL CUP with BACK FACE THINNER.



3-10 Configuration of various valves (NoJST BELL)
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APPENDIX B Machine Failure and Repair Record



Machine Failure and Repair Record

Machine Code  Date of Failure
T-Bell4-015
10/1/94
1/2/94
16/2/94
11/5/94
216/94
1/8/94
23/8/94
20/10/94
21/12/94
28/2/95
2213195
2414195
9/5/95
29/5/95
30/5/95

Cause of Failure

valve soft air leaks

valve purge air malfunctions
valve soft air malfunctions
valve purge air leaks

valve soft air malfunctions
valve purge air leaks

valve soft air malfunctions
valve purge air malfunctions
valve soft air leaks

valve soft air leaks

valve purge air leaks

valve soft air malfunctions
valve purge air leaks

valve purge air malfunctions
valve soft air malfunctions

Corrective Action

change the vavle
change the vavle
change tile vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle



Machine Failure and Repair Record

Machine Code
T-Bell4-015

13/7/95

2017195

21/8/95

13/9/95

25/10/95

9/1/96

25/1/96

Date of Failure

Cause of Failure

valve purge air leaks

valve soft air malfunctions
valve soft air leaks

valve purge air malfunctions
valve soft air leaks

valve purge air leaks

valve soft air malfunctions
valve purge air leaks

valve soft air malfunctions
valve purge air malfunctions
valve soft air leaks

valve purge air leaks

valve soft air malfunctions

Corrective Action

change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle
change the vavle



APPENDIX ¢ :Equipment Stop Daily Report
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APPENDIX D Median Rank Table
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MEDIAN RANKS
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SAMPLE SIZE

MEDIAN RANKS
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APPENDIX E Critical Values of Chi-square Table



TABLE 5 Critical values of chi-square
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OO U1T =Wk | —

*0.99J

0.0000393
0.0100251
0.0717212
0.206990

0.411740
0.675727
0.989265
1.344419
1.734926

2.15585
2.60321
3.07382
3.56503
4.07468

4.60094
-5.14224
5.69724
6.26481
6.64398

143386
8.03366
8.64272
9.26042
9.88623
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12.4613
13.1211

13.7867
20.7065
21.9907
355346

43.2752
51.1720
59.1963
67.3276

N

0

*'0.990

0.0001571
0.0201007
0.114832
0.297110

0.5543

0.872085
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2.087912

2.55821
3.05347
357056
410691
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6.40776
701491
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8.26040

8.89720

9.54249
10.19567
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70.0648

)
0\_
»
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*0975 *0.950
0.0009821 0. 39321
0.0506356 0.102587
0.215795 0.351846
0.484419 0.710721
0.831211 1.145476
1.237347 1.63539
1.68987 2.16735
2.17973 2.73264
2.7 39 332511
3.24697 3.94030
3.81575 457481
440379 5.22603
5. 874 5.89186
5.62872 6.57063
6.26214 7.26094
6.90766 7.96164
7.56418 8.67176
8.23075 9.39046
8.90655 10.1170
9.59083 10.8508
10.28293 11,5913
10.9823 12.3380
11.6885 13.0905
12.4011 13.8484
13.1197 146114
13.8439 15,3791
145733 16.1513
15.3079 16.9279
16.0471 17.7083
16.7908 18.4926
24.4331 26.5093
32.3574 34.7642
40.4817 43.1879
48.7576 51.7393
57.1532 60.3915
65.6466 69.1260
74.2219 77.9295

*0.900

0.0157908
0.210720
0.584375
1.063623

1.61031
2.20413
2.83311
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14.8479
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29.0505
317.6886
46.4589

55.3290
64.2778
132912
82.3581
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TABLE 5 (Concluded)

*0./00 *0,050 %0025 *0.0/0 005  df-

2.70534' 3.84146 5.02389 6.63490 1.87944 1
460517 5.99147 1.37776 9.21034 10.5966 2
6.25139 181473 9.34840 113449 12.8381 3
1.77944 9.48773 11.1433 13.2767 14.8602 4

5

9.23635 11.0705 12.8325 15.0863 16.7496
10.6446 125916 14.4-404 16.8119 18.5476 16
12.0170 14.0671 16.0128 18.4753 20.2177 7
13.3616 15,5073 17,5346 20.0902 21.9550 8
14.6837 16.9190 19.0228 21.6660 23.5893 9

15,9671 18.3070 204831 23.2093 25.1882 10
17.2750 19.6751 21,9200 24.7250 26.7569 il
18.5494 21.0261 23.3367 26.2110 28.29%5 2
19.8119 22.3621 24.7356 21.6883 29.8194 13
21.0642 23.6848 26.1190 29.1413 31.3193 14

22.3072 24.9958 214884 30.5779 318013 * 15
23.5418 26.2962 28.8454 31.9999 34.2672 16
24.7690 21."5871 30.1910 33.4087 35.7185 17
25.9894 28.8693 31.5264 34.8053 31.1564 18
21.2036 30.1435 32.8523 36.1908 38.5822 19

28.4120 31.4104 34.1696 37.5662 39.9968 20
29.6151 32.6705 35.4789 38.9321 41.4010 pal
30.8133 33.9244 36.7807 40.2894 42.7956 22
32.0069 35.1725 38.0757 41 6384 44,1813 23
33.1963 36.4151 39.3641 42.9798 45.5585 24

34.3816 31.6525 40.6465 443141 46.9278 25
35.5631 38.8852 41.9232 45.6417 48.2899 26
36.7412 40.1133 431944 46.9630 49.6449 2
37.9159 413372 44.4607 48.2782 50.9933 28
39.0875 42.5569 45.7222 49.5879 52.3356 29

40.2560 43.7729 46.9792 50.8922 53.6720 30
51.8050 55.7585 50.3417 63.6907 66.7659 40
63.1671 67.5048 71,4202 76.1539 79.4900 50
74.3970 79.0819 83.2976 88.3794 91.9517 60

85.5271 90.5312 95.0231 100.425 104.215 70

96.5782 101.879 106.629 112.329 116.321 80
107.565 113145 118.136 124.116 128.299 90
118.498 124.342 129.561 135.807 140.169 1
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