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Thiz section is for the following modela:

HI4.00-200 0050 [AZ14],
H16.00-18.00XM-12EC (H400-450H-EC) |A214];
HI6.00-15. 005 MAAMS-12 (HA400-450HIWVHIDES) [AZ36];
H16.0-22.003M-12EC (H400-500H IVHDS-EC) [B2141;
HIGKM-12, HIEXM-12, H20XM-12, H2Z2AM-12 (H400HD, H450H1,
H50OHD, HAH0HD) [B236];

HIGEXNM-12EC, HI8XM-12EC, H2ZXM-12EC (HA00HD-EC,
HAS0HID-EC, H500HD-EC) [C2148
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1300 SRM 1271

a letter and four numbers for each fault sode. For
engine fault codes, the letter is'E. For tranamission
fault eodes, the letter is "t

After the fault code, three numbers are shown which
represent the following:

= Fault code

= Hourmeter reading at last sccurrence

= Hourmeter reading at firat occurrence

» Number of oecurrences of current fault

Each number is shown for three seconds, after which
the following number is shown, The faulta will be
sghown in the opposite sequence of sceurrence: the
moat recent fault first and the initial fault last. When
all recorded fault codes have been shown, the dizplay
will continue to repeat the recorded fault codes until
the user exitz the fault log mode.

Exit

To exit the fault log mode, turn the key switch OFF
and then ON, leaving the key switch OM for more
than two seconde. The cluster will also exit to normal
mede when the parking brake i released or when the
enging i3 started.

Claar

To clear the fault codes logred in the display, procesd
ag followa:

1. Acceas the fault log mode. See Access.

2. Clear the fault log by cyeling the ignition key
OFF and ON three more times. This i3 a repeti-
tign of the procedure to acceas the fault log mode.
Spe Accogs,

If the data-erasing procesa is succeszaful, the display
will show 'elear’. If the data-erasing procesa i not
auccesaful, the display will zhow the fault codes in
the memory, shown in the order by the time of the
oecurrenee,  To return to the normal mode, folloa
the procedure s& deacribed in Exit. To retry erazing
atored fault cedes, follow Step 2 of the procedure to
clear fault codes.

Fault Identification

Fault codes are listed in APC200 Fault Code Guide
1300 5EM 1435, which providea an explanation of
the fault, the resulting action of the APC200 con-
troller, and checks for troubleshooting. Each fault
code represents a specific defect or malfunction.
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In most cases, the suggested solution is to check elec-
trical functionality between the APC200, the wiring
and sensors, solenoids, or switches.

Before digassembling components for test purposes,
connect the Dana Dashboard software. The screen
Dashboard-Monitor” allows verification of the func-
tionality of apeed senaors, the pressure switch, and
the shift lewer. If soveral posdsible defecte are indi-
cated, Dana Dashboard software may narrow down
the number of possible defects, preventing unneces-
gary removal of components that function corvectly.

To repair problems with awitches. solenoids, and sen-
sora, look up their actual location, and teat the com-
ponent. The lecation of the solenoids are shown in
the section Transmiszion Control Valve. The loca-
tion of sensors and awitches are shown in the section
Preszsure, Spead, and Temperature Sensere. Test val-
ues of solenoids and zensore are shown in the section
Electrical Specifications.

Note that the Dana Dashboard software and the
Fault Code List have wire references and input
referencea that refate to the APCEH.

The references to Hyster wire numbers and Hyster
descriptions are shown in Table 8, Table 8, Table 10,
Table 11, and Tahle 12

Refer to Table 13 for the conversion from APOZ0
wire numbers to Hyster wire numbera.

To determine the exact location of a harness prablem,
rafer to Electrical System 2200 SEM 1397,

TRANSMISSION CONTROL VALVE

The transmission control valve ia a hvdraulically op-
erated valve and iz located at the front of the trans-
tisgion. The transmission control valve conetata of
a modulator valve, a regulator valve, and a distribu-
tion plate. See Figure 5.

The functioning of the transmission control valve de-
pends on the available pump supply prezsure and the
activation of the electrical sstenoids. The activation
aof the electrical solenoids is controlled by the APC200
controller. For the hvdraulic control valve schematic,
see Figure 4.
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Figure 1. Electrical Schematic (Sheet I of 10}
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8000 SRM 1314 Vehicle Weights

Counterweight Weights

Umnit

Main Counterweight

HIG6.(XM-12

8300 to 8,400 kg
(18,298 to 18.60% lh

H16.00XMS-12

9000 to 9,100 kg
(19,842 to 20,062 Ib)

H18.0:0XM-12

9,630 to 8,730 kg
(21,231 to 21451 Ib)

HI18 0OxMS-12

0,630 to 8,730 kg
(21,231 ko 21,451 Ih)

HAOODHIY H.300 te 2400 kg
(18,288 to 18,619 Ik

H4O0HDES 0000 te B 100 kg
(L EB4AZ to 20,062 Ib)

HASOHD BE30 b 3,730 kg
(21,231 to 21451 Ik

HASOHDOS BEI0 te 5,730 kg
(21,231 to 21 451 Ik

Vehicle Weights
Unit Weight

HIG.(XM-12 26,617 kg 158,678 Ib)
H16 00xAMS-12 27,347 kg 160,280 Ib
HIA(XM-12 20,046 kg (64,036 Ib)
HI18 00XMS-102 30,030 kg (66,205 Ibi
H400HTY 26617 kg (58,678 Ib)
HaolHDE 97347 kg 160,280 Ib)
HASDHIY 29046 kg 164,036 Ik
HAS0OHIDE 30,030 kg (66,205 1)
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Control System

Pressure Switch

The pressure ewitch signals if svatem pressure is ap-
plied by the clutch supply valve to the intensifier
valves.

Tes!

When svatem pregaure is above 16.5 bar (239 pail, the
internal resistance of the pressure switch is 1 kOhm.
When no pressure is applied, the internal resistance
ig 2 kOhms. The APC200 controller meazures the
actual resistance and determinez that the following
conditions exiat:

® {1 to 500 Cthma - Short circait.

® 50 to 1,500 Ohms - Syatem prezaure applied.

& 1 GO0 ta § 000 Ohins - No aystem presaure,

= 000 Dhms or higher - Open cireuit.

Verifv the pressure circuit registance by opening the
Menitor screen in the Dans Dashboard software.
View either the Pressure Switch Besistance Gauge
ar the Analog Input Signal for the pressure awitch
{Analog input 0 3, The location of the preasure awitch
iz shown in Figure 6.

Speed Sensor

The speed sensors determing the rotation speed of

the different gear growps. The APC2M0 controller

caleulates the apesd ratisa betweon the different

groups and compares the ecaleulated wvalues with

the proprammed wvalues. I deviation excesds an

allowable value, the APC200 controller generates a

fault code and eventually énters a protection mode,

Bpe Figure 14, The following ave a few examples of

gpeed inputs and ratios that are monitored by the

APC2M contraller:

* Converter Speed Hatio

= The ratic between engine apeed and turbine

apeed iz called the converter speed ratie. The
converter apeed ratio ia & measure of the power
being transferred through the converter This
ratie is a major factor for the APC200 controller
to determine if a higher or lower gear is to be
aelected during the aovtomatic selection mode.
During calibration, a sudden change in converter
apeed ratio iz uzed to detérmine the cluteh piston
position at the moment the cluteh starts clamp-
ing.

* Transmisaion Hatio

- Each eelected tranamizsion gear has a specific

transmission ratio. When one of the direction
clutehea ia closed and the output speed has
reached a certain value for checking, the actusl

16
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ratio is compared with the specified ratio. [If
deviation exceads 5%, one of the clutches is as-
sumed to be slipping. A fault ia flagged and the
APC200 controller enters the Shut Down Mode.
* Gear Halio

= Ifthe turbine, drum, or output speed sensor fails,
the APC200 controller ealeulates the actual va-
tie” based on the value of the remaining senaors.
Thia allowe continued operation of the trans-
mission. Speed sensor failure is indicated by a
fault code. If the engine speed sensar fails, or if
mare than one speed sensor faila, the APCZ00
contriller will enter the Limp Home Mode and
flag a fawlt.

# Maximum Torgue During Inching

= The APC2(H) programming interprets the inch-
ing pedal position as the reguired pressure for
the inching clutch. The heat generated in the
inching elutch is proportional to the power trans-
ferred by the torque converter {eonverter speed
rativ). When the power iz transferred at an
excezsively high level for an extended period of
tirne, the APC200 controller will relesse pres-
sure in the clutch and flag a fault

WL

A. TURBINE SPEED
B. OUTPUT S5PEED
. DRUM SPEED

Figure 14. Schemaltic Bpeed Sensor Localions
Test

Dana Dacshboard software showe functionality of
each of the spesd sensors under ‘Speed Monitor'
Electrical functionality can be tested by using the
achematic shown in Figure 15, Observe the correct
senzor polarity. Pin 1 must be connected to 12 Volt+,
Pin 2 must be connected to 12 Volt' _ For the engine
speed sensor, pin A must be connected to 12 Volt+,
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Description

Description

The main part of the electrical aystem is the
one-piece, main electrical wive harneas. The batter-
ies provide the main electrical wire harneas with
electricity and then the main electrical wire har-
ness transmita the electricity to several components
{genders, warning lights, etc.). Bee Figure 1 and
the section Imstrument Panel Indicators and
Senders 2200 SEM 1278 for further information
regarding senders and indicator functions,

An oil cosler iz connected fo the main electrical wire
harnesa at location C240 and a rear harness is con-
nected to the main electrical wire harness at location
190, See Figure 1, The oil cooler harneas provides
the byvdraulic oil cosler with electricity, See Figure 2.
The rear harnesz provides the rear lights and alarm
with electricity. See Figure 3,

R S

Figure 1. Electrical Wire Harness
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