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LINCS v1.2

Theory of Operation
Component Descriptions
Menu Navigation

Circuit Descriptions
Troubleshooting

Support Software
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THEORY OF OPERATION

Training

JOYGLOBAL



Keyswitch
Panel

Display
Panel

Remote Module

SR Drive DC Drive System

Controller

JoystickS

< BE
.- -
- - -

To IGBT's

Remote Module

', J1939
. To Engine
ECM

W
4 ~20ma
Pressure Transducers

Electric / Hydraulic
Valves

emE
““ LN

Position
Sensors

JOYGLOBAL
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COMPONENT DESCRIPTIONS

Training
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COMPONENT DESCRIPTIONS

24VDC VOLTAGE
STABILIZER

BATTERY CHARGING
PANEL

MASTER CONTROL
MODULE

I-BUTTON

REMOTE CONTROL
MODULE

TRANSLATOR MODULE |

DRIVE MODULE

SERVICE TOOL
CONNECTOR

KEYPAD AND
INDICATOR PANEL

INTERFACE CABLING
TURCK BOX

STEERING INTERFACE
CARD

ROTARY
POTENTIOMETER

LINEAR TRANSDUCER

PRESSURE
TRANSDUCER

LEFT/RIGHT HAND
JOYSTICK

FOOT POT
THERMISTORS / RTD’S

Training
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+24VDC VOLTAGE STABILIZER

PROVIDES CONTINUOUS 24VDC OUTPUT WITH AN INPUT DOWN TO 10.5VDC

e i B
A

£l

Should be ON at all times !

Fuses - 30 amp each s~

1.VOLTAGE OUTPUT SELECT (24 TO 27.5 VDC)
2.SET AT 27.5 VDC

FIGURE 69. VOLTAGE STABLIIZER FIGURE 70. VOLTAGE STABLIZER LEFT VIEW
RIGHT VIEW (INPUT) (OUTPUT)

Trainin
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+24\VDC VOLTAGE STABILIZER

DIP SWITCH POSITIONS

Training
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+24\V/DC VOLTAGE STABILIZER

PROVIDES CONTINUOUS 24VDC OUTPUT WITH AN INPUT DOWN TO 10.5VDC

CB109
30A CR9
O—KJ'? X, LOS VS LO9A H 3B1 » To Controller or IGBT's
Y L
| D301 |
D300
| 2 > i C2AP e To Battery Charger Panel
e e—e—ie— =l
DIODE ASSY

TA15017a

Trainin g
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BATTERY CHARGING PANEL/MASTER CONTROL
MODULE/GEL CELL

Training
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BATTERY CHARGING PANEL

Provides continuous 24VDC to power digital functions of the Master and Remotes via the “Load” supply

Trainin

1111 October 2013 | LINCS 1.2 JOYGLOBAL



BATTERY CHARGING PANEL

24V

1BA

GEL CELL___~]
BATTERY

B S e 5
o | =
OoooooocdH
o= [ = o | = [ o [ o [ e [ e e [ e (== -IN
= [ o [ = [ e [ = 4
e | [ o | o | e | o [ o [ e f n [ o
B0 AR B EE
) e | o | o | e | e | o [ s [ | e |
CII:I[:H:]DEH:JD:? N— +IN
DDDDDC!CID1:<
(e | e e e e f e o [ T
L iF 38 00 BF 1) | - j =
o[ ko
R1 RXE 110
R1 RXE110 GEL CELL
p——CO BATTERY

al}

QO GND

TA13701

r

: I{— DIODE BRIDGE
ly 2|

i | LOAD

Training
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BATTERY CHARGING PANEL

Provides continuous 24VDC to power digital functions of the Master and Remotes via the “Load” supply

LT L TPl e LTl Ll bl ld b f L L ldtdd bl d Lt L L]

O

S

-
-

3

| ===

Wl

o[o]
6]

E

E

TA-13703

A/C CONTROL POWER —~WIPER CONTROL RELAYS
CAB I/O — 24v POWER

CAN BUS 24v

24v SUPPLY TO MASTER MODULE

R 11-10k

CEER L D —

Figure 64. CHARGING PANEL RELAYS AND FUSES

Trainin
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MASTER CONTROL MODULE

All connectors
located on side

Training
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THE "MASTER MODULE" OR MCM:

* Central processor “Brains” of machine

Contains the software specific for the machine

Basic industrialized PC

Manages all communications to and from Remote devices

» Gathers data and sends commands to remote devices for INTELLIGENT
machine control

» Monitors remote modules and can verify and update their configurations

» Direct connection to operator interface for input and alarm and diagnostic info
» Uses machine specific configuration

« Stores Alarm History and Production Data

» Can be accessed via service tool cable and laptop or via RF modems and
Laptop.

Training
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MASTER CONTROL MODULE

v \V

1]

I

M24 |
Digital | 3
I1/0 5 g z
& [
"
—
~
¢
Service Tool
Connection

@ I-BUTTON 4
Y=
n

Connectid

Dispatch System
Connection

TAISMDAG

Trainin
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I-BUTTON SOCKET AND READER

PERSONNEL

!

LINCS MAINTENANCE KEY
424-7025

(Ref: BUTTON-MEMORY 423-9846
and
FOB, ANGLED 423-9847)

MACHINE
o
c
&
=
9 WHT/BLU
()
—H \ EEFE;:
s s a— T/ in
| - — LVLV VRV L
| SUAAA A e 2RSS
G E]LE;E::
ASSY, IBUTTON PLUG
BLU/WHT
Kk
READ HEAD, IBUTTON =EE MC?rDEL/SN L=t
423-9848 o
SPECIFIC PART NUMBER **
TA14855

Training
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REMOTE CONTROL MODULE

Y0 CONNECTION 1 V0 CONNECTION 2 170 CONNECTION 3 VO CONNECTION 4

& 11227

Trainin
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REMOTE CONTROL MODULE

« Connection from CAN bus “LOGIC” to real I/O and Vice Versa
« The “Hands” of the control system

« Each RCM has 24 1/O connections between 4 independent I/O
connectors

« |/O can be PWM, High Side, or Low Side switched — 4 high side per
remote

« Interchangeability assist in troubleshooting

|'I'raining
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RCM POWER CONNECTOR
/O POWER AND ADDRESS

Pin Function
A Address 1 (value 1) — Used to specify address this
function of RCM
B Output Ground
C Address 4 (value 8) ) — Used to specify address this
function of RCM
D Address 5 (value 16) ) — Used to specify address this
function of RCM
E Address 6 (value 32) ) — Used to specify address thus
function of RCM
F Output Power (24V)
G Address 3 (value 4) ) — Used to specify address thus
function of RCM
H Address 2 (value 2) ) — Used to specify address thus
function of RCM
| Address Common (ground) ) — Used to specify address
thus function of RCM

Training
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RCM POWER CONNECTOR
[O POWER AND ADDRESS

ADDRESSCHART ADDRESSEVALDECHART
ADDRESS | SOLDERTOPINI SOLDERTOGETHER = Y T——
o HlC%|¢ ElA A ADDRESS! AVALUE=1
02 G |C E H B GND /
03 6 |c Ela|H c ADDRESS4NALUES
04 H c E 6 D ADDRESSE/VALUE=16
05 " o e la s E ADDRESSBAVALUE=32
08 c c 0o F 24V
- - T a e G ADDRESS3NALUE=4
- T - c H ADDRESS2AVALUE=2
| ADDRESSC OM/
09 H |G E | A C
10 G E H C
1" G E | A H C
12 H E G |C
13 H E [|A G |C
I E i Example:
15 E|a|H|G|C Pin A & Pin D not soldered to Pin | would result in an address of 17
16 Hlo |c E D [1+16=17]
17 H|G |C E [|A D
Training
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RCM POWER CONNECTOR — ADDRESSING

Trainin
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RCM CAN BUS CONNECTION —

Digital power and communication

- \ \

L Oa \ \ : ,

" ."|" B2 A ‘II '. Pin Function

|

| || |

-I'l_‘:‘ -\. c \:| :: j B ""‘ "‘.l A Data +

\ e ; /" / B Data -
@D\ *_._._-‘-,// C Power Common

\& S J) D 24V Digital Power
““““““ Figure 36.  4-PIN CAN BUS CONNECTOR TO RCM PINOUT

Training
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CAN BUS ROUTING —

Digital power and communication

MASTER "
BATTERY BOX Data +
Adds 24vdc gm Data -
z sls F
Data + L ——
Data -
24vDC
GND MASTER CTRL
MCDULE
o1 2 3
~ =]
CAN O -
cana
z 3 E: i
< € <
E E L 3 g cAB #1 CAB #2 CAB #3
E | 8 k= | & = |
3 3 3 3 3
/)
WU uwn?
REARCAR ...f,. Q vy

TO NON-CAB
REMOTES

Y

Training
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RCM I/O CONNECTON —

Input and output

Remote Module Input/Output Connector to Pin Table

Connector Pin
Channel Color c|cic|Cc|c|C
Function Code hih|h|h|[h|h
112|3|4|5|6
+24 V Red G|M[X|T|N|H
GND Black BILIR|U|V|C
+15V Brown FIE[S|[Y[P|J
Signal AKIW[Z|Q|D

Figure 24. REMOTE MODULE 24-PIN INPUT/OUTPUT CONNECTOR PINOUT (1-4)

ON TURCK WIRED MACHINES

Pin “G” (24V) supplies all 6 ports of the TURCK box with 24 VDC
Pin “B” (Ground) supplies all 6 ports of the TURCK box with

Ground
Non-TURCK wired machines

Training
25 | 11 October 2013 | LINCS 1.2

JOYGLOBAL




opwen _6B mn

[~
(CUTRUT P4 )

[ -y

S o Vurck Box

=, o

£) g

£} zm

o3 g

e & & ¥ 0 9

1K.

(CUTRUT Gl

1wl

KL
i

n) g

B VOLT DAL 1)
Lot

1

B sveu n
¢ O

VLT DAL 3
s

O 0 «
VO AL 4 )
-

e i

VLTS (AL 5
[roey

By gmpe——"

e

 anm
e

5 gmupe—ns

REPRESENTS (/O CONNECTOR (1) FOR ONE REMOTE MODULE

Color Legend

24v supply
Fused 24v
+15v Supply
Ground
Signal

PCB - Printed Circuit Board
inside remote module.

—
L
Tl
3
=)

]

W

5
§™

{

£

b}
F

el

|
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POLYFUSE AUTOMATIC RESETTABLE FUSE

\ Fuse 2
[ Erew's g\ |
e ) + 24,..:‘, ) N
Current Limiting

3(Brown)

—————

U/C 4(Orange) 3

2(Black) >
| S d F N_/
j__ ﬁL Command

Source

FEEDBACK
0-40 VDC Input - Generic Switch

Trainin
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15V supply is current limited by the 1K resistor
to 15 ma.

1(Red)

+15V
3(Brown) 5 ,:KH \ I '

4(Orange) .

14K

15V SUPPLY - CURRENT PROTECTION

Training
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4(Orange)

2K

Command
Ssource

Current Limited to 120 ma

FEEDBACK

4-20MA TRANSDUCERS - CURRENT PROTECTION

Training
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Low side switch output - variable duty cycle

Solenoid load
Action: Turn solenoid on and off or modulate

+24\V
Fuse -T
1(Red) ): Om O

3(Brown)

4(Orange) N

14K

7/

2(Black) N
V4

o—@

____@ 2K

Command
Source

Training
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High side switch output - variable duty cycle

Solenoid load

Action: Turn solenoid on and off or modulate

1(Red)

3(Brown)

4(Orange) N

14K

7

2(Black) )\

7

2K

Command
Source

Training
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0-5VDC input
Temperature sender (such as engine temperture)
RTD type

1(Red)

P 3(Brown) O AAA A

4(Orange) N A
4
2Black) /Lo , 2K
wmn

Training JOYGLOBAL
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0-10VDC input
Potentiometer wiper
Linear or rotorary position indicator

1(Red)
+15V
3(Brown) B
—VVWW—
4(Orange) N A
»
2(Black) SHN— ) e _ 2K
7/
/4
Jraining JOYGLOBAL
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1(Red)

3(Brown)
»—> j/
|
|
|
4(Orange) ~ 14K
. /

2Black) / 2K

/777 [ Command

Source

FEEDBACK

Training
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REMOTE INTERFACE CARD —

Controller # 1-3

Training
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TRANSLATOR MODULE

Similar to RCM — Dedicated to communications to / from Engine ECM
Not interchangeable with Standard Remote

DATA AN

CONNECTION4 @ :
it g CONNECTION3 R et -

E ' A7 V0 CONNECTIONS
TA-11228 \ /
Not Used

i CONNECTION2

Training
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TRANSLATOR DATA CONNECTORS

Detroit Diesel - RPM commanded by Engine RCM

/i Bata
£3. CONNECTION2

DATA, DATA
CONNECTIONS CONNECTIONS

I/0 CONNECTIONS 170 CONNECTION S

170 CONNECTION1 1/0 CONNECTION1

TA-11228 TA-11228

Detroit Diesel Detroit Diesel
Tier | Tier |l

Training
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TRANSLATOR DATA CONNECTORS

Cummins — RPM commanded by Translator via J1939 bus

DATA
CONNECTIONS

170 CONNECTIONA1

1/0 CONNECTIONS

I/0 CONNECTION1

D.
CONNECTIONS :
170 CONNECTIONS

TA-11228

Cummins Tier |

&

TA-11228

Cummins Tier |l

Training
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DRIVE MODULE (SR DRIVE)

Contains hardware and software needed to run an SR motor and drive

Trainin
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DRIVE MODULE (SR DRIVE)

Contains hardware and software to run an SR motor and drive

170 CONNECTIONA 10 CONNECTIONZ2 170 CONNECTIONS IO CONNECTION 4

TA11E23

Training
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SERVICE TOOL CONNECTOR

(MOUNTED ON REAR CAB WALL)

| SERVICE TOOL

| DDEC READER PORT

1

2

3., CUMMINS ECM CENSE PORT

4| CUMMINS ECM QUANTUM PORT

Figure 43. DIAGNOSTIC DATA PORTS

Training
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CAN BUS LAYOUT (CAB)

CAN BUS
0
E MASTER
2. BATTERY BOX
- A
- : I“:‘
INTERFACE #1
MASTER

CAB #1
(REMOTE MODULE 6)

CAB #2
(REMOTE MODULE 7)

CAB #3
(REMOTE MODULE 8)

TA15064f

Training
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CAB CONNECTIONS

=
MASTER e
BATTERY BOX N
s jemt
=
L T
EEE
]
MASTER CTRL
. TOP VIEW
TYPICAL CAS REMOTE MCCULE
0128 COHNECTOR DACRAM
. CAB
-, NOTE: CAS+1 THRU CAB-3 / REMOTE MODULE-S
— - THRU REMOTE MODULE-8 ARE INSIDE THE CAB
i 3 i §

e

cam) pucan,
comepcan
ooy pecans
casn micans
o ymear

m e e
s 2 b \
- -
REMOTE
| woCuLES
REAR CAB r 7
CONNECTORS
PApre——
e e
e
— - 4 TO QHECT8
— + TO BELT.3
T
QIS

1) (TEM 38 1S PART CF TRANSMITTER KIT INSTALLATICN

2) BREAKOUT BOX (TURCK) NO._08-1
9 *INDICATES CPTIONAL COMPONENTS. EONCL LIBE0AEE UP
7
Efrocramuf™ 4260588 102
T ) | T
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KEYPAD / INDICATOR PANEL

Keypad is main operator input — Used to acknowledge and navigate
Lights inform operator of active problem(s)

olo——

PM ALERT LIGHT (BLUE)

WARNING LIGHT (AMBER)

> |1V [m | {@AS) L.
HoR| (Baes :

ALARM LIGHT (RED)

PARK BRAKE CONTROL

1.
2
3.
o <D E]E] :'., 4.| KEYPAD
i 5
6

(=

n mEEo| | (| o P
o) ) - . KEY SWITCH
\ Figure 44. LINCS V1.2 KEYPAD AND WARNING LIGHTS

PANEL

Training
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INTERFACE CABLING

New Style

LINCS Wiring System LINCS Wiring System

Wire Nurmber
1tod
1.RED +24V(10AFUS§D)/ .
llllﬁ 2.BLACK GND / A
A 3.BROWN  +15V (1K OHM) \
LORANGE SiGNAL | \
\
\ f
\
\ /
#
Connector Vg o
Number \ P
Ttod Cable Number
1 1i05/\ /

)

Training
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TURCK BOX

TURCK CONNECTOR

P /bdr25e5840-03 PIN/WIRE COLOR CODE
(24-PIN)
Wire # PIN 4/C W/SHLD INDICATES
1 1 RED 24V
4 2 ORANGE SIGNAL
2 3 BLACK GROUND
3 4 BROWN +15V

TURCK BOX PLUG #

PLUG#1 | PLUG#2 | PLUG#3 [ PLUG#4 | PLUG#5 | PLUG #6
TURCK CONN
G G G G G G 24VDC 1
A K W z Q D SIGNAL 2
B B B B B B GND 3
F E s Y P - 15VDC 4
c c c c b, c SHIELD 5
: I - - - J__ |FREQ.RETURN[ 4

TA10564-v1

Training
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TURCK CABLES

DIN EURO M12
SHIELD > 1
(RETURN inside RCM)

s SIGNAL +24VDC S| 2

\\ / YELLOW HEAD ] GROUND +15VDC

9 METER
\ 3
\
— .l
TA14903 ' 1 2 3 4 GND > 5
’\ f\ TA14903A
I
FIGURE 48.  425-1682 TURCK DIN CABLE — STRAIGHT THROUGH CONNECTIONS - .9 METER HAS YELLOW HEAD
DIN EURO M12
y 4 SHIELD NC > 1
,/ (RETURN inside RCM)
i SIGNAL +24VDC > 2
| GREY HEAD \\
Y| HIGH SIDE SWITCH | GROUND +15VDC S 3
/ / ' S 4
TA14905 \ 5
1 12[3 )4 GND 7
’ TA14905A

‘4

FIGURE 50.

P/N 425-3977 TURCK DIN CABLE — CROSSOVER FOR HIGH SIDE SWITCH - .9 METER HAS GRAY HEAD

Training
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TURCK CABLES

DIN EURO M12
> 1
SHIELD

(RETURN inside RCM)
SIGNAL e +24VDC > 2

GROUND +15VDC

BLACK HEAD

5 METER 3

> 4

TA14804

1]2] 3 |4 GND 2 5

TA14904A

FIGURE 49. 424-5971 TURCK DIN CABLE — STRAIGHT THROUGH CONNECTIONS - 5 METER HAS BLACK HEAD

Training
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TURCK CABLES

1D > 1
2 D——NC > 2
3 D NC—> 3
4 >——NC NC—> 4
TA14906 = X \
5 /TA149DGA GND | 5

FIGURE 52. CROSSOVER CABLE 425-5449 .9 METER REQUIRED WITH EURO TYPE TRANSDUCER (IDENTIFIED BY BLUE BOOT)

1D 1

2 D 2

/) 3 D > 3
ob 1.
” &, 5 D— N > 5

425-1781 2 meter
425-1687 10 meter

Figure 53. STRAIGHT THROUGH EURO EXTENSION CABLE

Trainin
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TURCK BOX

Each box provides 6 I/O connections — Easily replaced without excessive wiring —
Interchangeable for troubleshooting

TA14913

Training
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STEERING INTERFACE CARD

Converts PWM output from Remote to a clean DC voltage required by PVG32

Trainin

51 |11 October 2013 | LINCS 1.2 JOYGLOBAL



Remote Module

10A

+24 VOLTS (CHANNEL 1)
RED

Polly Fuse (G)
5o >

Steering Interface Card

POWER (B) _ High Side Switch A TLA ,EE X
CONNECTOR < e N4007
(OUTPUT GND) s A §R%4sa £ e
7 Pce 3 SIGNAL (CHANNEL 3) sSIG -
_ - N 7 es ol )
< 2000 Voltage divider circui 1 Supply e
= pog—F GROUND (CHANNEL 3) SIG +1.c 3 12 » TO
] ] 1 [ 22 . o | M124 PVG Valve
Sy ne féhe 3R e
SIGNAL (CHANNEL 4) GND .. p - > |
ORANG @ g
(Z) > l
. i
£
. . GROUND (CHANNEL 4)
Low Side Switch BLACK

TA15162a

No command from the remote module (Neutral)

Figure 66. INTERFACE CARD OPERATION (1 of 3)

Training
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Remote Module

/0O POWER (F)

10A
Polly Fuse

+24 VOLTS (CHANNEL 1)
RED
(©) >

CONNECTOR
(OUTPUT PWR 24V)

\#

Steering Interface Card

High Side Switch

424V 1
/0 POWER /(B
(GUTPUT GND) A_,:r'r—l syl %ﬁsx o %&%%%A 1‘?%“? %MEQI)
' PCB SIGNAL CHANNEL 3) SIG » s
R 17 | (w), ORANG LB . | .
Feeay [ | )> 3/‘4U§ulpply
T 2 o GROUND (CHANNEL 3) S'G©nc %Sle B TO
pce—| PCB :
l H 4‘] (R) \ N/C T2 | PVG Valve
- 140 _ f_ ) (Z'\gIGNALéCHANNEL4) GND . AL
1 4
2K 2000 J
T PCB PCB —
} (B~
1 7
SEQUND (CHANNEL 4 Steer Left from the remote module
TA15162b
Figure 66. INTERFACE CARD OPERATION (2 of 3)
Training
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Remote Module

Po|mFA . ﬁZEADVOLTS (CHANNEL 1)
u .
CHREMER o 2 Steering Interface Card
(OUTPUT PWR 24V)
+24V
T1.A 1 _
U RER 4’—%7 > o7 e
(OUTPUT GND) | l 256 AWBasa Ta M124
) Bt SIGNAL (CHANNEL 3) SIG_ . = ot =
e 14KQ W)y ORANGé I Gﬂ B .
-1r d 114 Supply
2Kg 2000 o %S\G
GROUND (CHANNEL 3) G 11c R3 ISP > TO
D RS T e e i Fhrrze PVG Valve
> NIC Flr 3Rk 12 v
GND 1 1
14Ka P . SIGNAL (CHANNEL 4) LD 1
PCB A o ) l
2Ka 2000 -
[}
PCB PCB—@ i
Bl
J__ 7
- _ N GROUND (CHANNEL 4 1
Low Side Switch ghte : Steer Right from the remote module

TA15162¢

Figure 66. INTERFACE CARD OPERATION (3 of 3)

Training
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ROTARY POTENTIOMETER

Position feedback for Lift Arm, Steering, and Bucket

Current production design

3

Terminal Strip
BLK (Gnd) . BLUE [~ w
& V4 A\
BRN (+15v) BLACK |\ s (TN
S AN ~
ORG (Ref)
ORG (Feedback) o WHITE |\ « @
bl /4 NN\

TA15084L

LINEAR TRANSDUCER
BUCKET CYL POSITION
SENSOR SUPPLY

BUCKET CYL POSITION
SENSOR WIPER

Training
55 | 11 October 2013 | LINCS 1.2

JOYGLOBAL



LINEAR TRANSDUCER

TA14853

Used for Steering and Bell Crank functions on early machines.

Trainin g
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PRESSURE TRANSDUCER

Different pressure ratings — Water resistant design

Trainin
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PRESSURE TRANSDUCER

LINCS acceptable ranges — allowable tolerance + 2%

4-20 mA @ 4mA | @ 4mA | @ 20mA | @ 20mA
Measuring Device Range Low High Low High
Value™ Value™ Value™ Value™
0-15PSIG -0.3 0.3 14.7 15.3
0 - 50 PSIG -1 1 49 51
0 - 200 PSIG -4 4 196 204
Pressure 0 - 600 PSIG -12 12 588 612
0 - 1500 PSIG -30 30 147 0 1530
0 — 5000 PSIG -100 100 4900 5100
0 —-7500 PSI -150 150 7350 7650
AP 0-20INH O -0.4 0.4 19.6 20.4
Temperature -10 - 100°¢c -22.4 -17.6 97.6 102.4

* As displayed in LINCS.

JOYGLOBAL

Training
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LEFT / RIGHT HAND JOYSTICK

Modular / ergonomic design — Easy to replace — Requires calibration

NOTE ! —— HOIST CONTROL SWITCH

DIRECTIONAL CONTROL ~ BUCKET ROLLBACK & DUMP

SWITCH MUST BE IN (ROLLER OR THUMB WHEEL) — »— BACK DRAG SWITCH
LEFT TURN RIGHT TURN CENTER POSITION TO K FLOAT CONTROL

SWITCH
~— HORN SWITCH

SIGNAL SWITCH — — SIGNAL SWITCH START ENGINE.

DIRECTIONAL
CONTROL
SWITCH
(VEHICLE
MOTION)

LEFT STEER RIGHT STEER

Training
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LEFT / RIGHT HAND JOYSTICK

rainin
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FOOT POT

Commands machine speed — Requires calibration if replaced

TA14605D

Training
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FOOT POT

Orders placed for the old style accelerator assembly P/N 425-3373 or
the P/N 425-5396 assembly kit will receive the 425-9996 new style
accelerator retrofit kit.

 The kit includes all items required to install the new style accelerator assembly.

* Minor cab console and wiring modifications are required to install the pedal kit *
* A new LINCS V1.2 configuration is not required provided that major releases
from SIL 353.01 or later have been installed.

* You should contact the LeTourneau Technologies Product Support Group in
Longview, Texas prior to installation, if you have questions.

* New pedal is 5v supply

Training
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FOOT POT

i ) 1
i Fuse 24V H ]
1 =k H ]
1(Red SO\ o— ey Remote ! 1(Red) Remote 1
i o == Module i ! Module 1
. +15V ; ] ;
3(Brown) i A i | S :;‘-‘ i 3(Brown) 1 1
4(Orange) \‘:\ | 4(Orange) :\ 14K ;
W i W !
i : |
! 2(Black) !
: : e :
i ! A Al Command 1
1 ! e Source ]
i | FEEDBACK 1
______________________________________ Gt e L P EERE P R
: Fuse 2V
1 A u
—1Red) 4. oy \)Q——T +24V Remote
' Module
H +15V
3(Brown) >: T O
Hall Effect Sensor ; 7
. > [ (o]
Potentiometer wiper Non qontaCl :
Rotary foot pot indicator Requires 5V supply 4Orange) .\,

Zener diode across 15V

Mechanical wiper
used to supply 5V

‘
‘
14K 1
‘
‘

2(Black) /
v d e
Command i I ; Command
! 77 77 Source
1
H ! FEEDBACK
__________________________________ TA14863 ‘---------------------------------‘I-'A-IEETSE
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THERMISTORS/RTD’S

Thermistors only provide over-temp warning

THERMISTOR

TA15175¢
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THERMISTORS / RTD'’S

RTD —

- Located in between coils in the slots.
- No Air flow over the RTD

- Measures temperature of the coils

Thermistor

- Located on the OD of the laminations
- Exposed to air flow

- Measures temperature of the lamination

Self tapping screw

Y

L)

Hole in

o

cover

¥

TA151754
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THERMISTORS / RTD'’S

400 | A
350 | / 100 meg
‘g 300 1 g 10 meg \\
5 250 | S \
% 200 1/ E 1 meg \
é’ 150 / § 100K \
|74 f o ‘ =
100 10K ' o]
50 | B
0 ! K—SO 50 100 150 200 250 300
=50 50 100 150 200 250 300 Temparakine (6%
Temperature (C°) e
RTD RESISTANCE VS. TEMPERATURE Figure 90. GRAPH OF TEMPERATURE VS. RESISTANCE IN
THERMISTORS
The two styles operate inversely
Requires software selection of device type
Training
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CIRCUIT DESCRIPTIONS

Training
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BATTERY ISOLATOR ON/KEY ON

BATTERY
~E5. | INCS POWER SUPPLY CIRCUIT
| S|l
flindne BATTERY ISOLATOR ON / KEYSWITCH ON
BATTERIES =
e VOLTAGE GELL CE
LL CELL
e STABA'—'ZESRQ BATTERIES o
; i i o I 24V 1o CAN
{ |
]
: B4 —H—|_W;Q Y nean
e MASTER
@} MODULE
'@ = =
CAN
24 L
-3 RESISTOR o @}
< RESI P M3-F POWER SUPPLY
< 10K r d = TO MASTER AL
M24- U
. KEY SWITCH
< #= " sEnse
r_' M24J
.l. CAN & 29V
IGNITION /C;M\ PSFOR DIGITAL
KEY SWITCH
()
EMERGENCY \_/
STOP SWITCHES (5) CRi~G R NON CAB CAB
3 e 7N REMOTE REMOTE
® ® || MODULES | | MODULES
\/ ]
HW CR4~6 = T &
oD l I 24v JO NON CAB
na CRB2
o [ 24V IO CAB|  Tar4935h
LT
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CAN BUS +24V POWER ON
(POWERING UP REMOTES)

5 LINCS POWER SUPPLY CIRCUIT

CAN BUS 24V POWER ON(POWERING UP REMOTES)
BATTERIES =
= VOLTAGE
. STABALIZECRRQ ngLTLE%E,ég
B3
4 - .EE—'* | 24V to CAN
| j 1 rg
e
3 S
Fud
, B +
" 1
I B4 P W M24N
I
N lﬁhmbo- MASTER
@“ o MODULE
0 .
CAN
M2
2 RESISTOR °
» RESI MI-F POWER SUPPLY
= 10K ﬁ’r S 0 MASTER
MeFU | KEY SWITCH
—> == " gensE
*
IGNITION N
KEY SWITCH CRM
o W
CR9
EMERGENCY o/
STOP SWITCHES (5§ CR4~6 CRM NON CAB CAB
% e REMOTE REMOTE
Fo | MODULES | | MODULES
\_/ =
Ruitd~tt CR4~6 =
o I I 24V 10 NON CAB |
|
= C|RF2 24V U0 CAB
oA TA14835¢
L il
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/0 POWER ON

| INCS POWER SUPPLY CIRCUIT
"":'TM'TEE:‘Q /O POWER ON (INITIALIZING NET)
q& VOLTAGE GELL CELL

CR9

_______ 24V to CAN
._} vpa0 M24 N
oo MASTER
@... (P. o MODULE
CAN
m24 L
B4 »
?uEp?'STOR | ¥ MB-F POWER SUPPLY @‘
9 A | TO MASTER i |
Mz4 U
_’+_ —— KEY SWITCH
SENSE
H A w2a)

*. CAN & 29V

IGNITION ’/_\\ PS FOR DIGITAL
KEY SWITCH CRM
B —
EMERGENCY \_/
STOP SWITCHES (5) CR4-6 R NON CAB CAB
B em N REMOTE REMOTE
® @ U ‘H' J_ MODULES MODULES
u o ey Sy
2
e r d
na CRB2
XA | # 24V 10 CAB TA14835d
0 r 4
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EMERGENCY STOP ACTIVATION

BATTERY
e LINCS POWER SUPPLY CIRCUIT
=i
I :ML,L; - EMERGENCY STOP ACTIVATION
BATTERIES =
"ol
e ©THEALIZ EERQ BATTERIES -
| g |y 24V to CAN
2 1 r 4
2
S
8 Aot
E‘E‘D B4 l 24 N
M24Q
Ny MASTER
@m w  MODULE
CAN
24 L
=: RESISTOR &
=] u LS
L somaey | P
M3V | KEY SWITCH
SENSE
ﬂ L e
"l IGNITION é;m\ PSCFENR&D?(::;AL
KEY SWITCH {(crm)
)
EMERGENCY -
STOP SWITCHES (5) EE can NON CAB CAB
@ — REMOTE REMOTE
Ta * @ = O || J_ MODULES | MODULES
Pt CR4~6 . T
L l I 24V 110 NON CAB
na CRB2
:EKE ’|I’| 24 /0 CAB TA14835e
11 0 JOYGLOBAL
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KEY OFF (SHUTDOWN TIMER TIMED OUT)

BATTERY
-------- Wi | INCS POWER SUPPLY CIRCUIT
"-—Il I
MLL KEY OFF (SHUTDOWN TIMER TIMEOUT)
BATTERIES =
Has VOLTAGE
o STABALIZER SETL%E%E,'E'; .
-H--H-o—"ll—-l_ ¥ 24V o CAN
L rd
=
g
Fud
n s @
t l
A
(I T B4 W M24N
w24 Q
\—‘/ MASTER
@m aw  MODULE
) -
CAN
n24 L
B4
RESISTOR | 2 M3-F POWER SUPPLY ?}
10K r di > O MASTER 1
M24 U
I KEY SWITCH
SENSE
_L /. ® w24 J
= IGNITION ,g;\‘ P5FOR BIITAL
KEY SWITCH w
(cra)
EMERGENCY ./
STOP SWITCHES (5 CR4-~8 CRM NON CAB CAB
ﬂi s N REMOTE REMOTE
' | | MODULES | | MODULES
\_/ '
RriGi-108 CR4~9 —
& | } 24V /0 NON CAB T
|
CRB2
% { } 24V O CAB | ayssss
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NAVIGATION
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LINCS Menu Structure - Operator Level

View Production Data

Total Tons Moved
Total Tons Moved this Shift

View Logs

View Alarms
View Warnings
View Alerts
View Events
View Production
View Sequential
Hour Meters
Histograms

Browse Channels

Display Settings Menu

Language
Display Units
Production Displays
Show Fail Hints,Status

V

v v

Hydraulic Electrics Engine
Bucket Cyls. ECM
Hoist Cyls. SR SR Drive DC Drive Misc. Engine
Steer System 24v System 24v System
Pumps Conv 1 Controller
Hyd. Cooling Conv 2 Converters

Conv 3 Generator
Conv 4 Traction Motor General
Generator & VR LF Motor Detail

Traction Motor General
LF Motor Detail
RF Motor Detail
LR Motor Detail
RR Motor Detail
Hill Hold
TQ. Limit Signals

RF Motor Detail
LR Motor Detail
RR Motor Detail

v

Machine
Compressed Air
Cooling System
Auto Lube
Operator Controls
Drivers

v v

Virtual ~ Module
0-9 Master Module
AtoZ Remote Module

Engine Translator
SR Module (SR Drv #1) SR
SR Module (SR Drv #2) SR
SR Module (SR Drv #3) SR
SR Module (SR Drv #4) SR

System Settings Menu

v

Display System Summary
Configuration
Version Info

Machine Options

v

Overrides
Machine Speed Limit

(Only on machines that do
not have an Alternate Speed switch)

Normal Speed

Alternate Speed

v

Calibrations
Display Bucket Meters

v
Machine Settings

Ideal Cycle Time
Alternate Machine Speed
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Menu

LINCS Menu Structure - Maintenance Level

View Production Data

Total Tons Moved
Total Tons Moved this Shift

View Logs

View Alarms
View Warnings
View Alerts
View Events
View Production
View Sequential
Hour Meters
Histograms

Display Settings Menu

Browse Channels

Language
Display Units
Production Displays
Show Fail Hints,Status

v

v v

Hydraulic Electrics Engine
Bucket Cyls. ECM
Hoist Cyls SR SR Drive DC Drive Misc. Engine
Steer System 24v System 24v System
Pumps Conv 1 Controller
Hyd. Cooling Conv 2 Converters

Conv 3 Generator
Conv 4 Traction Motor General

Generator & VR

Traction Motor General

LF Motor Detail
RF Motor Detail
LR Motor Detail
RR Motor Detail
Hill Hold
TQ. Limit Signals

LF Motor Detail
RF Motor Detail
LR Motor Detail
RR Motor Detail

v v v

Machine Virtual Module
Compressed Air 0~9 Master Module
Cooling System AtoZ Remote Modules
Auto Lube Engine Translator
Operator Controls SR Module (SR Drv #I).S-R
Drivers SR Module (SR Drv #2) SR

SR Module (SR Drv #3) SR
SR Module (SR Drv #4) §R

System Settings Menu

v

Display System Summary

Configuration
Version Info
Machine Options

Engine Rad Fan

v

Overrides

By-Pass Motion Limits
Fan Speeds

Load Bank Mode §R

Stand-by Power §R
Motor Cut Out §R

v

Calibrations
Gauges
Input Device Range
Sensors
Hoist&Bucket Sol’s

Acc Foot Pot Cyl Travel Limits

Steering JS
Hoist JS
Bucket IS

Options

Aux Oil Cooler

Hoist Cylinder
Bucket Cylinder
Steering Angle

Soft Dumpj

On
Off

Machine Components
Manual Snapshot
Machine Speed Limit

(Only or nes o
not have an Alternate Speed switch)

Bucket Wheel .
Cylinder Stops

Soft Dump

Air Leak Alarms
Red Auto Lube Alarms
Manual Lube Warning

Sensors ﬂ

Foot Pot Type Hyd Tank xd
Aux Steer Monitor

KLENZ xd
Hyd Cire. Pump xd

Steer Angle
Lift Arm Pos
Bellerank Pos
Display Bucket Meters
Load Weighing

v
Machine Settings
Auto Lube Timing
Std-By Generator Voltage SR
Ideal Cycle Time
Alt Hoist Up Height
Motor TQ Control S'R
pe Machine Speed

Machine Spd Limit
Alt Machine Limit
Service Brk Spd Threshold
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[D Menu

LINCS Menu Structure - Service Level

View Production Data

Total Tons Moved
Total Tons Moved this Shift

View Logs

View Alarms
View Warnings
View Alerts
View Events
View Production
View Sequential
Hour Meters
Histograms

(4]

Display Settings Menu

Browse Channels

Language
Display Units
Production Displays
Show Fail Hints,Status

\{

v

Hydraulic Electrics Engine
Bucket Cyls. . . ECM
Hoist Cyls. SR SR Drive DC Drive Misc. Engine
Steer System 24v System 24v System

Pumps Conv 1
Hyd. Cooling Conv 2
Conv 3
Conv 4

Generator & VR
Traction Motor General
LF Motor Detail
RF Motor Detail
LR Motor Detail
RR Motor Detail
Hill Hold
TQ. Limit Signals

Controller

Converters

Generator

Traction Motor General

LF Motor Detail
RF Motor Detail
LR Motor Detail
RR Motor Detail

v v v

Machine Virtual Module
Compressed Air 0-9 Master Module
Cooling System AtoZ Remote Modules
Auto Lube Engine Translator
Operator Controls SR Module (SR Drv #1) §R
Drivers SR Module (SR Drv #2) SR

SR Module (SR Drv #3)
SR Module (SR Drv #4)

SR

System Settings Menu

v

Display System Summary
Configuration
Version Info

Machine Options

Engine Rad Fan
Aux Oil Cooler

No Air No Start
By Foot Pot Limit
Disable Gen. Prime
Clear Reboot Required
Wheel motor Rotation Checks

Hoist Cylinder
Bucket Cylinder
Steering Angle

On
Off

| not have an Alternate Speed switch)

Normal Speed

ﬁ Soft Dump  Ajiernate Speed

v

Overrides
Machine Protection

By-Pass Motion Limits
Fan Speeds

Load Bank Mode §R

Stand-by Power SR
Motor Cut Out §R

v
Machine Settings
Auto Lube Timing
KLENZ Timing
Std-By Generator Voltage SR

Calibrations
Gauges
Operator Controls Cals

Service Access

Force Outputs
Set Service Tool Baud Rate
Release All Forces

v

Create Security Key

Options
Machine Components
Manual Snapshot

Machine Speed Limit

(Only on machines that do

Sensors

| Foot Pat Type
Blower Spd
Gen Temp Detect
Hyd Tank xd
Aux Steer Monitor
KLENZ xd

Hyd Circ Pump xd

Sensors —_— View PIDs
Hoist&Bucket Sol’s Float to Setting Default All Cmd Cals
Cyl Travel Limits Load Weight
. Motor TQ Control S-R
Input Device Range j Staps ol Cushi
Input device Response Cyl Cushions ot Target
Steering Response ‘ = Machine Speed Lift Arm Target
- Steering Float Sol OFF angle
B Js Steering
ucket JS
Bucket Wheel B};mk‘:‘
ois ﬂ
¢ Altl
. Height
Engine Shutdown on Fire Steer Angle Machine Spd Limit

Critical Overload Warnings
Donaldson Dust Detectors
Air Leak Alarms
Red Auto Lube Alarms
Manual Lube Warning

Alt Machine Limit
Service Brk Spd Threshold

Lift Arm Pos
Bellcrank Pos
Display Bucket Meters
Load Weighing

Total Tons Moved
Load Weight Overload

Load Weight Overload Critical

Ideal Cycle Time

Training
76 | 22 October 2013 | LINCS 1.2

JOYGLOBAL




TROUBLESHOOTING
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TROUBLESHOOTING

INDICATOR LIGHTS

GENERAL INFORMATION

ACTIONS OF AN ALARM/WARNING
ACKNOWLEDGE ALARM/WARNING
CLEARING AN ALARM/WARNING
RED ALARMS [NORMAL & DELAYED]
YELLOW WARNINGS

BLUE EVENTS

LOG FILE STORAGE

50 SERIES DIAGNOSTIC TOOL & TROUBLESHOOTING

FLOWCHARTS
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INDICATOR LIGHTS

A
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ﬁ 0
2y 73
@— V101680
. 7 N 76
\‘j 4/ \5, \6/
- ~ 79\
- 7) (8] \9/
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0121010
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TA15133A
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RED ALARMS

(DALARM

Cab #2: POWER
FAIL

\
N
N
\
\
%
\
\
N\
N
\
\
N
\
\
\
§
\

ASASAN\NN

OJ01010
L% R N R N i NG
r‘rw r‘
LALA LA
/ 7N =N a3 ey

S 24
A b b b
hEA B
.
- ©

ANSSN\N\NNNNNNN

_\\\\\\\\

[]wens [e3] £ L) |35miams  |##wamings [Fri 25008 11:16:47

DELAYED - 60 second delay — initially light only

NORMAL — Places the machine in dynamic braking. Once the machine stops the
engine is commanded to low throttle.]
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YELLOW WARNINGS

WP T I IV I I IV ITITIITIIY.

/AWARNING

Field Converter
Temperature High

()
LA DA B B
.e .o rw
I N b A
Q
LA B B A
. N . N . N ey
L‘ LA LA LA

ASSSSSSSSSSNN

/
/
/
/
/
/
/
/
/
‘
/

/ Ackn

T TTITITIT IV I I IT T TIITIISs
& Tstne 21 YY-a [TS1 A5 [0 o0 [P

AN

A condition exists that is affecting normal machine operation. The machine will not
shut down, but the Warning may escalate to an Alarm if left unaddressed.
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BLUE ALERTS

N
-

ff\ FY [2Y 3
A A A A

7N FaY 51 ey

DRE
¢
e

7Y 8 9
N A A B

e

NoA A

N oy
CJ) A \!/

-~

S
©

[(

</
)

TA15133D

Also known as a PM notice, the Alert is generally logged as a event to be
addressed during the next scheduled maintenance.
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ACKNOWLEDGE AND CLEARING OF AN ALARM
WARNING

v Log Viewer - [L9502008409.11f]
Fie Unks Edt Fiter Chats Hep

BYE &8 iy oo

Event Snapshot
Date Time Messages
51205715 AM Load Weight A Auto Lube Long Cycle
S1T17715 AM Load Weight
510027 875 AM Losd Weight g’:::’::; 21
5:09:29.755 AM Load Weight
5.08:37 435 AM Load Weight Message
5:07.41 955 AM Load Weght Auto Lube Long Cycle: High
5.06:57 515 AM Load Weight
50554715 AM Load VWeight
5:04:59.155 AM Load Weight Value/Units: 100.00 %
5:04.08 915 AM Load Weight
5:03.09.395 AM Load Weight Date/Times
5:0205 595 AM Load Weight Set 473072007 4:55.38 AM
5:01:09 035 AM Load Weight Clear: 403072007 51038 AM
5:00:20435 AM Load Weight Ackry 43072007 4:55:44 AM
45931 075 AM Load Weight
4:58:30 035 AM Load Weight
45728955 AM Load Weight
4:56:36 235 AM Load Weight
45542395 AaM Load Weight
4:55:38 435 AM [
45231755 AM Load Weight
4.51:47 275 AM Load Weight
4:51:00.955 AM Load Weight
4:50.07 555 AM Load Weight
44906 475 AM Load Weight
4:48:08.115 AM Load Weight
44711795 AM Load Weight
4:46:14 515 AM Load Weight
44510195 AM Load Weight
444221795 AM Load Weght
4:43:37 195 AM t
442250110 AM Load Weight
4:41:46 395 AM Load Weight
4:40:47 520 AM Load Weight
4:39.54 195 AM Load Weight
43904 555 AM Load Weight
Training
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LOG FILE STORAGE

Configuration

Load Weigh .
Shelslels

Events

Alerts Warning Alarms
999 999 e

4999

Trainin
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SUPPORT SOFTWARE AND TOOLS

. 50 Series Diagnostic Tool

. Service Tool

. eLeTrochart

. Log Viewer

. Remote I/0O Breakout Box

. Remote /O Interface Tester
. Remote Cab Tester

. RF Modems

Trainin g
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50 Series Diagnostic Tool

Training
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SERVICE TOOL

Serwce TooI
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ELETROCHART
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LOG VIEWER

:u Loqg Yiewer - Inlﬁl
Filb Jnits Edii Fiker Chorts Wrcow Help
2% a2 e Ik
“system.bog =101 x|
- [ = - — i
el 2 SYstem2.log - =10l x|
Everts | Event Snapshet |
Date [ Time | Messages [ vaiue PRODUCTION DATA
. [05-Mey-200° “21033185PM LoadWeit: BT & ~oad Weight
- [05-May-200" *2:11:28.625PM Load Woight: 1040T Adcress: O
- |05-May-200" “2:1226.905PM Load Weiclt: 2500T oo
. INS-Mav-200 < 2132 TASPM | 2ad Weinkt: A00T Channal:
US-Mav-200" 21831025 FM  Load Vet T2 vessage:
- |05-May-200" “ 21535505 PM Load Weicht: 2000T Load Weht:
05-Mary-200" “21633.865PM  Load Weight: 3B70T
05-May-200" 217 43.465PM LoadWeicHt. 260T
06-May-200" * 21845 865 FM | 334 Weitt: 3490 T
08 May- 2007 “ 222014 185 PM  Load Waight: 20T Valuaflnite: 32207
0S-May-200" *2:21:34 465N Load Woicht: 2030T J Nals Tt
2- |05-Merv-200° 1 2.2309.625PM Load Wi, 1980 T .
). [DS-Mav-200" “ 22826 8BS FM | 93 Wikt 3901 S 652001 1274:31 PM
- |05-May-200" *2:2536.825PM Load Weit: 2590 T Cear Uncleared
05-May-200" “2:2656 145PM Load Weight: 2300T Ackn Unset
05-May-200" *2:2824 705PM  Load Weicht: 70T
NS-May-200" < 27228 47TNPM | 23 Weirgt WANT vl
| 4
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P/N: 425-5739
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REMOTE I/O INTERFACE TESTER

P/N: 425-5840
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REMOTE CAB TESTER

P/N: 425-5857

Trainin
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RF MODEMS

P/N: 425-0496
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JOYGLOBAL
P&H

P&H Brand LeTourneau-Series
wheel loader




