ET207
Troubleshooting
the
CTS 450 Control

TECHNICAL TRAINING

Copyrighted Material
Intended for CLARK dealers only
Do not sell or distribute



Contents

ADTEE TIMRIGTEERE o inimnsnn so e o mr s SR S S RS SRR TR S R PR R R SRR B 3
IR TR TN oo L A A R AR S RS 3
B GBI REE i R s R 4
BEaanEa of DpBraliine . s annana s i e e e s 4
g T T T T U P OISR GRSy S 4
ATRIIE EERTEIN . i servwinvintaiess desm st st A o beses i o ds A e TR I SN S vl 5
Section 1. CTS 450 Control Sequence of Operations .............cccovvvvnveeeeerinnnnnns 6
Taentitioatien Bf SOBeBUIREIOIRL.. ..corseninsrsimmiirssms A R AR 6
Identifipation of Scheffstic SymbolB..connamunanus et o T
Sogustice 1. Dive Contitl cinismmminiimsvesimrivsass i 8
Sequence 2. Connect the Battery............ccccovveeriiiciiiiniciiiieecccceieeeees 10
Sequence 3a. Closing the Key Switch......cciissssessesssssesssnissssssssssassssasssssss 12
Sequence 3b. Closing the Key Switch (Cont.)........cccoeeieiiiininieenieeneennn. 14
Sequence 4. Parking Brake and S.R.O Checks.............cccceeeeeerecnnnnnnnnn. 16
Sequence 5. Energizing the Power Syteering Contactor.................... 18
Sequence 6. Turning on the Traction controls...........cccccceeeiiiiiinnnnnenn. 20
Hacnercn 7. Prake Podal RBRE.. ... .ccnuomnsimmiisasssissm i iasssmimeiis 22
Sequence 8a. Regenerative Braking (Plugging)........c..ccccoovuuereeecinnnnen. 24
Sequence 8b. Regenerative Braking (Plugging).(Cont.).........ccccvvveenee. 26
Sequence 9. Steer Potentiometer Operation................coveeevvevveeerneernnnnen. 28
General Description of the CTS 450 Controllers...........cccccocvveeeieninnnenn. 30
Saction % LIsine the BIRnOBel oot i 36
Traction Controller Funetion SebNEE. ...t 41
Puinp Controlley Punction Sethings. i smsnisisainmisimia 44
Funetion Defiti PIODN. coaemiieotmaiumims st i sssss st 45
Section 8. Jhapruoatie SIRTUK COGEE. .o s e p A 58
SIS IR s B R AR T TR AR PR 59
R SR ] e 60
SRt che BRI RN B i e R SR 61
Btatus code BT B0 B..caviminimmmenis e s aass s 62
Staton vole AR AN 10 R SO AT S 63
SEIE Bal L L LR s R S PR R R 64
St on sade TGl T i R R AR 65
Statil code 17 Al 20 il R 66
Status Eoda¥RL A0 BY . imisammamersims oA SRR 67
b L R — 68
Status codeF30 BRA A L......cwrsusmssrsssisssmvsssssssvssseiissesssssnssasstiesssios 69
Status code #42 and 43...........ccoooeererrreiiiiiiiiirrrs e ree s ree e s s e esseaeseasesaees 70
Stabin sode PRl RNE Al 0w AT SRR R 71
Statur code S0 AN B9 i iim v 72
Status vode BBl A B2.....oivmuuvnssmsnimemesesssmmiissssssamisssesis 73
Status coda FOT BN B ....omsmmmanmsmirisy isnmmsessmms s esas Srerssesrasss 74
Status code #67 and 68.............cccoomeeiiiiiiiniiiniiineeinecree s eesseaeass 75
Staliin code 70 808l TT i raeisi s s s G 76
Status coda #80 AnE Bl iisarmssimsesi i s onsi i o vis s 77
Statos code L AN B....ouimeosessamsammsmss s e RS 78
Copyrighted Material

Intended for CLARK dealers only

Do not sell or

CTS 450 Control page 1

distribute



3 by L&
pom— ) i 3
364 VOLTS
3 30 i ]
2 2
L -7J PP LOCK
/ T
T n »n n 2 »2 .
P MOTOR 2 2
s e |
e ey
o, & o
AP MOTOR
2 Fu P
| ./ e Y YL MNa
224 -1 )%
- 1 FU
e {500}
M ros o " & m
l - 51 1 — &5
Bt M A
- -
1z ke 2 MASTER = K T LIE- ol =~ SLAVE
N TRACTHOH E ( oRivE Ve () o | raerion
L5t — B e L e R32
™
wee M ? ng u %
1z 1 7 »
] 1 ] I 2 2 1 2 N W 0
L e 3
1 P10 e 50— 50— s—|—sa
12 1 2 ? 3 P I % 8
4 [
i 10 19— —Le2
¢ |
10 10 4 24——LF17 (PP % i - 12 13 1
4 [ W
10 16 wer—fymane 50—t P18 STEER ANLE ACCLERATOR by DA
=] e I
| s 7 s 6 b —detPs RIS 21 ‘t_m 13 13 1 134—
PARK I BARECT 1ONAL =
SRMKE Rew | SWiTeH SLAVE
SWIT a — e
— a 3 LPs
] 19 < pe7 R =1
12 mw 7 L] &
l n M ——LP14 vu-——n—l—u b RP12 RDD e 10 10 sy
et 30 £ =P UP2V et 4 i 4 e RPID P14 s3] —mmme 3|
] 1
w1
Foot ACCELERATOR il v e i
£
178 iz
12 1w 7 & [ LT 7
(1] 15 l 1% "y AP r1—38
RY1Z _I
} ¢
" L ! M ; " ! w0 ; alz J N w x| o1
) s
2 ¥ % > [ Ls 8 e " =
TRACTION l
HVELE 6 . . 8 6 6
— 31 a a1 »n k1 Y M 3 »n
e il 10 10 10 10 10 10 10
12 1 & 3] L] a2 30 13
L | | DISPLAY ;
= 7 % % s 12 6
w0 L] 10 -~ 20 3 15
12 10 xn i3
FILTER
10 L = %8
LIFT I P
10 -~ 25 30 30 4 3 k0
Ty l I
1] -~ 28
A 1 1
(T R T s i
9 10 an 0‘ 1
A 2 E
- s
10 28 HORN SR1TCH
5 l HoRN
- - . R |
2 12 12 —{) P33 —X 13 13

Copyrighted Material
Intended for CLARK dealers only
Do not sell or distribute

CTS 450 Control page 9



3 by L&
pom— ) i 3
364 VOLTS
3 30 i ]
2 2
L -7J PP LOCK
/ T
T n »n n 2 »2 .
P MOTOR 2 2
s e |
e ey
o, & o
AP MOTOR
2 Fu P
| ./ e Y YL MNa
224 -1 )%
- 1 FU
e {500}
M ros o " & m
l - 51 1 — &5
Bt M A
- -
1z ke 2 MASTER = K T LIE- ol =~ SLAVE
N TRACTHOH E ( oRivE Ve () o | raerion
L5t — B e L e R32
™
wee M ? ng u %
1z 1 7 »
] 1 ] I 2 2 1 2 N W 0
L e 3
1 P10 e 50— 50— s—|—sa
12 1 2 ? 3 P I % 8
4 [
i 10 19— —Le2
¢ |
10 10 4 24——LF17 (PP % i - 12 13 1
4 [ W
10 16 wer—fymane 50—t P18 STEER ANLE ACCLERATOR by DA
=] e I
| s 7 s 6 b —detPs RIS 21 ‘t_m 13 13 1 134—
PARK I BARECT 1ONAL =
SRMKE Rew | SWiTeH SLAVE
SWIT a — e
— a 3 LPs
] 19 < pe7 R =1
12 mw 7 L] &
l n M ——LP14 vu-——n—l—u b RP12 RDD e 10 10 sy
et 30 £ =P UP2V et 4 i 4 e RPID P14 s3] —mmme 3|
] 1
w1
Foot ACCELERATOR il v e i
£
178 iz
12 1w 7 & [ LT 7
(1] 15 l 1% "y AP r1—38
RY1Z _I
} ¢
" L ! M ; " ! w0 ; alz J N w x| o1
) s
2 ¥ % > [ Ls 8 e " =
TRACTION l
HVELE 6 . . 8 6 6
— 31 a a1 »n k1 Y M 3 »n
e il 10 10 10 10 10 10 10
12 1 & 3] L] a2 30 13
L | | DISPLAY ;
= 7 % % s 12 6
w0 L] 10 -~ 20 3 15
12 10 xn i3
FILTER
10 L = %8
LIFT I P
10 -~ 25 30 30 4 3 k0
Ty l I
1] -~ 28
A 1 1
(T R T s i
9 10 an 0‘ 1
A 2 E
- s
10 28 HORN SR1TCH
5 l HoRN
- - . R |
2 12 12 —{) P33 —X 13 13

Copyrighted Material
Intended for CLARK dealers only
Do not sell or distribute

CTS 450 Control page 11



Sequence #3a: Closing the Key Switch

A. Closing the Key Switch will supply battery volts through wire #10 to:
LP2 and RP2 of the traction controls.
The Line Contactor Coil positive terminal.
The Power Steer (PS) Coil positive terminal.
The Parking Brake (PB) switch common terminal.
The Dash Display terminal #20.
All hydraulic control valve switches.
The battery volt input at the Dash Display terminal #20 signals the Display to start the Self Test mode, all
indicator lamps will turn ON for approximately 2 seconds, and the Seat Belt Warning Buzzer and Indica-
tor Lamp will turn ON for 8 to 10 seconds.
NOTE
Status Code 15 or 16 will be displayed if the battery voltage is less than or greater than the
battery voltage setting pre-programmed in Function 15.

B. The Traction Controls will send data signals through wires #80, 81, and 82 to the Dash Display to turn
“ON" all the segments of the digital readout. If all segments are operating correctly the display should
read 8888 for about 2 seconds.

C. The Traction Controls senses the lack of battery volts at terminals LP6 and RP6 indicating that the
Parking Brake switch is open (parking brake set). The control signals the dash to display a *“-01” indicat-
ing to the operator that the Parking Brake is set. The Traction Controls will not operate until the Parking
Brake is released (parking brake switch open) to prevent damage to the motors or brakes.

NOTE
The Wrench Symbol will turn “ON” anytime a status code is being displayed.

D. The Dash Display will also sense the lack of battery volts at terminal #6 indicating that the Parking Brake
is set (parking brake switch open). The Dash Display will turn “ON™ the Parking Brake indicator lamp.
(SEQUENCE 3 CONTINUED ON PAGE 14).

NOTE
If the trucks hourmeter reading exceeds the pre-programmed reminder hours, (Functions 19 &
20), the control will signal the dash to turn “ON” the Maintenance Reminder indicator lamp
and display a -99 status code for 4 seconds. The Traction Controls will be disabled while the -99
status code is heing displayed.

Voltages Present

A. Battery Positive Volts

B. N/A

C. 0Volts

D. 0 Volts
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Sequence #3b: Closing The Key Switch

E. If the internal capacitors of both controls are charged, the Master control will complete the circuit thru
wire #24 at terminal LP17 to negative. This will energize the Line Contactor Coil and close the Line
Contactor Power Tips.

F. The closure of the Line Contactor Power Tips supply both Traction Controls with battery positive to
operate the Traction Motors.

G. The closing of the Line Contactor Tips will cause the pump interlock switch to close electrically. This
switch ensures that the hydraulic functions will not operate until the Line Contactor is closed.

H. The Traction Controls monitors the battery condition. If, the controls determine the battery has sufficient
charge, the Master Control will supply a voltage thru wire #50, terminal LP 10 to terminal #1 of the Pump
Driver turning the driver “ON” providing battery negative on terminal #3 and wire #32.

J. The closure of the pump interlock switch will supply battery negative from Pump Driver terminal #3, thru
wire #32, to wire #30 at the Pump Contactor Coil negative terminal.

NOTE
Status code -50 will be displayed if the capacitor voltage of each control does not remain ahove
85% battery volts after the Line Contactor closes.

Voltages Present:

E. Approximately 10 to 13 volts across the Line Contactor Coil

F. Battery Volts across the Positive & Negative terminals of each Traction Control

G. N/A

H. 1.75 to 6 volts on wire #50

J. Battery Negative Volts on wire #30 & #32
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Sequence #4: Park Brake & Static Return to Off (SRO) Checks

A. Releasing the parking brake lever will close the Parking Brake Switch supplying battery positive volts on
wire #7 to:

The Forward & Reverse Directional switch common terminals.
To the Dash Display terminal #6.
Though the Foot Brake switch, to wire #38, and on to the | MS switch.
To the Traction Controls terminals LP6 and RP6.
B. Battery positive volts will be supplied through wire #7 to the dash display on terminal #6. The parking

brake indicator will now turn off.

C. Battery positive volts will also be supplied to terminals LP6 & RP6 of the CTS-40 Master and Slave
controls. The -0l status code on the display will now be replaced with the battery state of charge display
or some other status code if the truck has a problem.

D. Battery positive volts will also be supplied to the common terminals of the F & R directional switches and
to the 1MS switch through the normally closed contacts of the brake pedal switch through wire #38.
E. The controls will not allow the truck to start until the following SRO checks are satisfied:

1) Terminals LP6 & RP6 of the CTS 450 Master and Slave controls must be at battery positive voltage.
(Status code -01 if at 0 volts)

2) Checks for open F and R switch inputs, terminals LP4, RP4, LP5 and RP5 must be O volts for at least |
second after voltage is applied to terminals LP6 and RP6. (Status code -02 or -03 if battery volts)

3) Checks for open IMS switch input, terminals LP3 and RP3 must be 0 volts for at least 1 second after
voltage is applied to terminals LP6 & RP6. (Status code -11 if at battery volts)

4) Checks the accelerator input voltage at terminals LP7 and RP7. Must be greater than 3.0 volts.
(Status code -06 if less than 3.0 volts).

NOTE
The CTS 450 controls will repeat the SRO checks anytime the parking brake switch is opened
for more than 2 seconds.

F. 1If all the above SRO checks are satisfied, the CTS 450 control will send a signal to the dash display to
show the battery state of charge.

NOTE
The battery state of charge is displayed as a 3 digit number changing as the battery is dis-
charged. The battery symbol indicator will be on in this mode.

Voltages Present:

Battery positive volts
Battery positive volts
Battery positive volts
Battery positive volts

See explanation | through 4 above

g R e

Data signals, cannot be measured.
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