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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

22011 HYSTER COMPANY i
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5000 SRM 1221

The electrical schematic shows the logic of the PCBEz
in relation to the different signals. The correct
glectrical achematic for your attachment is shown
an Hyster Hypass Online. Figure 20 shows part

Oparation

of an electrical schematic. If the legic i3 contrelled
by an integrated circuit, it will be indicated on the
schematic by boxed text such as “Logic auto twist
fopck” or *Fault detect™.
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1. 24-PIN LIFT TRUCK ELECTRICAL COMMECTOR 4. CABLE WIBE MUMBER
2. SOCKET IDENTIFICATION NUMBER 5 FUNCTION
3. CABLE NUMBER 6. INTEGHATED CIRCLAIT
Figure 20. Electrical Schematic Bection
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Cooling System Description

700 SRM 1270

Tabie 2. Limiting Values

Total Holids

340 ppm myaxim

Total Hardness (Cali0s, Mglo;)

170 ppm mEaxinm

Chloride (0

40 ppm mazimum

Sulfate (SO

100 ppm maximum

pH

7.0 to B.0

Charge Air Cooling System

The turboacharger uses the energy from the exhaust
gas stream to compress the intake air, which can heat
up to well over 200°C (392°F). Compressed intake air
ia cooled by leading it through the charge air cooler
before it enters the engine, Cooling the intake air im-
proves engine performance and lowers emission val-
Lied.

Transmission Oil Cooling System

The cosling system for the transmission ia described
in Transmission Operation and DMagnostics,
(TE13 and TE17) 1300 SEM 1271

It contains o thermostat valve, which iz ingtalled be-
tween the torque converter outiet port and the trans-
mizsion conling core. This thermostat starta opening
at 87°C 1189°F) and is completely opened at 102°C
{216°FL At temperatares belmy S7T°0 (LR3°F ), oil flow
15 directly returned to the transmizsion. At temper-
atures ahove 1027C (216°F), the entire oil flow from
the mutlet port passes through the transmission eool-
ing core before it is returned to the transmisaion.

Hydraulic Oil Cooling System
General

Heat generated in the various hydraulic components
i abagrbed by the hyvdraulic oil, which returns to
the hydraulic tank. 0il from the hydraulic tank is
continuously pumped by a separate 23 oo gear pump
through the in series connected aystemz for hydraulic
wil cooling, brake cooling and oil filtration. Bypass
valves protect these syatems against too high prea-
HUre,

ARIGE236 trucks have a slightly different syster
compared to B214/C214 trucks. The difference i3 in
the connection and setting of bypass valves, and in
the sequence of hydraulic oil cooling and brake cool-
ing. See Fipure 7.

MidWestTech | Hyster B214 (H400-500HD-EC) Container Handler Forklift Service Manual |...

Hydraulic Cooling Unit

Pump supply iz led through the cooling core, irre-
gpective of oil temperature. For B214/0214 series a
GO kPa (T2.5 pail bypass valves protects the cooling
core against high pressure caused by high oil visena-
ity at low temperatures.

A pensor at the entry side of the core provides an
electric gignal to a relay on the core, which switches
on three electrically driven fans when oil tempera-
ture has reached T0°0 (158°F) When temperature
haz dropped to 6570 {149°F), the sensor awitches the
fanz off The fans pull air from above the hood to-
wards the front of the truck.

Hrake Cooling

To prevent axle aeals from leaking, maximum pres-
aure to the brake chambers must be limited to
140 kPa (20 paik. The brake chambers themselves
have very low hydraalic flow rezistance, even at low
temperatures.

For AZ36/H236 series, brake conling preasure ia lim-
ited by & 140 kPa (20 psi) bypass valve that connects
te the return side of the brake chambers.

For B214/C214 seriea, brake cooling pressure is lim-
ited by a 100 kFa (14.5 peil valve bypazsing the filter,
pluz a 200 kPa (29 pail valve bypassing brake cham-
bera and filter. See Figure 7,

Ol Filtration

The function of the 20 micron apin-on filter is to re-
mave the bigger particles released from the brake
diges. The Alter s protected by a 100 kPa (14.5 pai)
bypasa valve, There iz ne warning signal when the
filter iz clogged. Timely filter replacement interval
ig indicated in the pericdic maintenance achedule,
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APC200 Fault Codes 1300 SAM 1435
Table 7. APC200 Fault Codes (Continued)
Fault Fault Explanation APC200 Action Troubleshooting
Code
56,0 Analog input 5 (pin PL) related | Controller will flag the fault, Check the wiring between
fault: analog mput value ia be- |and will use the lowest chipped the controller and the de-
lowwr the minimum value calibra- [value in its settings. vice connected to this ana-
ted. log imput, Check this device
connected. Check if the eali-
bration ia done correctly re-
calibrate it necessary.
H0.05 Analog input 5 (pin P1) related | Contraller will flag the fault, Check the wiring between
fauli: analog input value is and will use the highest clipped the contrller and the de-
above the maximum value cali- [value o its zettings. vipe connected to this ana-
bratad. log imput, Cheek thie device
eonnectil. Check if the cali-
bration i dene coreectly re-
cahbrate it necossary.
GRG0 Analog tnput 6 (pin 51) related | Depending on the function that Check the wiring betwesn
fault: analog input ia shorted to |is asajgned to chis pin: the contrller and the de-
p:rm:udl ar 1L'|J:1.=.".'.-=LLEE'I."'.' inpLt -].-:alue Temperature Senzor; contraller lw:-.e mnn:flmd ;;':;FH{H -
¢ e . : i i x t. Chee & devico
5 below the minimum value. | o g s clipped value ng mp:t : :‘:I : t'l:hi £ wl'-.
. X ] yeack % ]
in its settings {which results in ‘;ﬂn?" i g e ;] o
i e k™ % T e
bad temperature compensation. [ o oo 15 QO COFTECELy Te
cahibrate it necossnry.
- Preasure Feedhack! the control-
ler will revert to limp home
mide.
- Pressure Seraor: the controller
will revert to shut down mode,
- Other: the controller will uae
the lowest clipped value.
20
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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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1300 SAM 1271

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 1300 SRM 1608

(L FEeei]

A, INPUT GEARS
B. INTERCONNECTING GEARS
L. OQUTPUT GEARS

Figure 2. (Gear Engagement

If clutches belonging to one group would be engaged
simultaneously, the transmiszion would lock. Erro-
necus clutch engagement ia prevented by the trans-
mission control avatem.

Dhifferent speeds are obtained by engaging either the
forward or the reverse clutch, and by engaging the

1. DRIVE PLATE 1st, Znd, or 3rd speed clutch.

2. TORQUE COMVERTER

3. PUMP DRIVE GEAR When the tranamizsion is in NEUTRAL. the forward

g' LwTEgIIES.&SI%IUN PUMP clutch and the reverse clutch are dizengaged, while

& INTERCOMNECTING GEAR one of the speed clutches remaina engaged.

7. GLUTCH ; : Gt s g

8. TRANSMISSION FILTER The clutches consist of & hub which carries friction

4. TRAMSMISSION INPUT SHAFT dizca with internal aplines, and a drom which carries
ateel discs with external aplines, See Figure 3,

Figure I. Transmizssion Input Section

The friction discs and the steel discs are alternately
instalied. By presaurizing the clutch piston, the fric-
tion discz and the ateel discs are clamped together,
which causes the hub and the drum to rotate as one
unit, When hydraulic pressure is released, the re-
turn springs force the piston back againat the cluteh
housing and allows the hub and drum te rotate inde-
pendently. The drum, eteel discs, piston, spacer, and
return aprings rotate at the same apeed. The hub and
friction disce rotate at the same speed.
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