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FOREWORD
TO OWNERS, USERS, AND OPERATORS: It is the responsibility of the employer to make sure that - ;
the operator can see, hear, and has the physical and .
The safe and efficient operation of a lift truck requires mental ability to operate the equipment safely. ‘
tS: K ﬁj aler?ne(;s?hm the gfﬂ rc;f thf operator. To develop Various laws and regulations require the employer to train
© skill required the operator must: lift truck operators. These laws and regulations include:
* receive training, pursuant to OSHA 1910.178(1) dated Odcupational Safety and Health Act {USA)

12/98, in the e tion of THIS lift truck. . ,
o proper opera Canada Material Handling Regulations
* understand the capabilities and limitations of the lift NOTE: A comprehensive operator training program is avail-
truck. - able from YALE COMPANY. For further details, contact your
dealer for YALE lift trucks.
* become familiar with the construction of the lift truck

and see that it is maintained in good condition. This Qperating Instructions manual containg informa-

tion necessary for the operation and maintenance of a ba-

. : ' . . sic fork lift truck. Optional equipment is sometimes in- _
read and_ und_erstand the warnings and operating pro- stalled that can change some operating characteristics ;
cedures in this manual. described in this manual. Make sure the necessary in- f

i . oo structions are available and understood before operating i

in addition a quatified person, experienced in lift truck op- the It truck. l

eration, must guide a new operator through several driv- ;

ing and load handling operations before the new operator Some of the compoenents and systems described in this i
attempts to operate the lift truck alone. Operating Instructions manual will NOT be installed on i

1 '
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your unit. If you have a question about any item de- *  “Guide for Users of Industrial Lift Trucks” describes lift
scribed, contact your dealer for YALE lift trucks, truck safety, good maintenance practices, and training
programs. Available from your dealer for YALE [ift
trucks.

Additional information that describes the safe operation
and use of lift trucks is available from the following
sources; '
_ ) . NOTE: YALE lift trucks are not intended for use on public
* employment safety and health standards or regula- roads.
tions {Examples: “Occupational Safety and Health
Standards (USA)", “Canada Malterial Handling RRegula-

tions”. NOTE: The following symbols and words indicate safety in-

formation in this manuat:
* safely codes and standards (Example: American Na-
tional Standard, ANS| B56.1, Safety Standard For Low A WARNING

Lift And High Lift Trucks. Indicates a condition that can cause death or injury!
* publications from government safety agencies, govern- :
ment insurers, private insurers and private organiza- A CAUTION
tions (Example: Accident Prevention Manual For In- Indicates a condition that can cause Injury or property
dustrial Operations, from the National Safety Council). damage!
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Yale WARNING
W .
A ABN’NQ USE COMMON SENSE:
label with this « NEVER transport peopip on eny part of the truck. Fortt Trucka
information » QBEY tmffic rules. Yield riqht— -way to pedestrians. sm
* BE in late control at all times.
must be on FAILURE to follow these instructions can « ALLOW NO ONE under or near It mechanism or load.
the lift truck. cause SERIOUS INJURY or DEATH! :E{Emﬁwfﬂgﬁsmg dﬁgnggangggp::& ‘s compariment.
AUTHORIZED, TRAINED » DO NOT move trick i anyone i between truck and stationary object.
OPERATOR ONLY! * [0 NOT use truck to [ift pegple unless no other practical option. Then use
- only securely attached special work platform. Follow instructions in manuak.
KNOW THE EOUIPMENT: « BEFORE DISMOUNTING, neutralize travel controd, lower carriage, sat brake,
o KNOW operating, inspection WHEN FARKING, also shut off power, close LPG fus! vaive, block wheels on inclines.
and masintenance instructions,
and warnings in MANUAL, THE AREA:
« DO NOT operste or repair truck *NEVER enter a troiler or railroad cer unless its whesls ara blocked.
unless trained and suthorized, «CONFIAM floor strength.
« [NSPECT tuck before use. Do not «HLL fuel tank or charge battery only in designated ares.
operate i truck needs repair, Tag +TURN OFF engine when fue['mg
truck and remove key, Repair truck before use » AVOID sparks o open flame. Provide ventilation,
» USE attachments for intended purpose onfy. [0 NOT start truck H fuel is leaking.
* MAKE SURE truck is sqm;ﬂred with overhead »KEEP vert caps clear when charging battery.
puerd and load backrest adequate for the fead. »DISCONNECT battary during sarvicing.
«CHECK dockboard width, capacity end security,
LOOK WHERE YOU ARE GORNG:
«|F YOU GANT SEE, DONT GOI PROTECT YOURSELF, FASTEN YOUR SEATBHT
«TRAVEL in revarse if load blocks forward vision, «AVOID bumps, holes, looss materials, and slippery aress.
« MAXE SURE tailswing erea is clear bafore fuming. »AVOID sudden movements. Operate ell contrals smoathly.,
« SOUND homn et intersections or whera vision is bloc *NEVER turn on or anglk across an inchne, Travel slowdy,
¢ WATCH doarancss, especially ovarhead. *TRAVEL on Mtines with joad uphill or unloaded with mast downhifk,
- oTHT mast sowly and smoothly. LIFT or LOWER with mast vertical or
KNOW YOUR LOADS: titted s!ig:;g‘ back. Use minimum tit whan stacking elevated loads.
« HANDLE only stebla loads within specified weipht and  =TRAVEL with cardiage as low 8s possible and tited back.
loed tenter, Ses plate on this truck =SIO0W DOWN before tuming--especially without load.
« 0 NOT handle loose loads higher than koad backrest. FAILURE to-folfow thess instructions can cause the truck to tp overd
« SPACE forks ss far apart ss losd aflows and center DO NOT JUMP off if the truck tipsl HOLD steering wheel firmly.
load between forks. Keep load against load backrest. BRACE your feet. LEAN FORWARD and AWAY from point of impact,
MODEL DESCRIPTION YE-JIe
N 2
1 \ & 3
3
10 /
\-l
1. MAST g
2. OVERHEAD GUARD
3. COUNTERWEIGHT EANG J
4. ACCESS PANEL TO THE SCR MOTOR h
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5. STEERING AXLE AND WHEELS i
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10. LOAD BACKREST EXTENSION 7 6
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MODEL DESCRIPTION

\

MODEL D
GENERAL (See FIGURE 1.)

The ERC070-120HG series of electric lift trucks are avail-
able in the following models:

ERCO70HG, ERC0OB0HG, ERC100HG~39,
ERC100HG-45, ERC120HG

The operation of the lift truck is the same for all models. A
battery supplies power for the traction motor, the hydraulic
pump motor, the power steeting pump motor and the con-
trol panel and instruments.

These models all use a transistor motor controller for the
traction motor. The hydraulic pump motor can be con-
{rolled by a contactor or a transistor motor contraller, The
motor controlier for the traction motor uses the Separately
Excited Motor {SEM} technology. The pump motor is &
series motor. The opticnal motor controller for the lift
pump motor does not use SEM technology.

The lift trucks covered in this manual have regenerative

braking. This is in addition to the regular service brakes
on the drive wheels.

MODEL DESCRIPTION

ESCRIPTION

Forward or reverse movement can be controlled by a di-
rection control lever mounted on the steering column ot
by a Foot Directional Gontrol pedal. When a direction con-
trol lever is installed, the lift truck has an accelerator pedal
for speed control. If the lift truck has a Foot Directional
Control pedal, the pedal controls both direction and
speed.

All lift trucks are equipped with a battery discharge indica-
tor and an hourmeter, The bar graph type of baltery dis-
charge indicator shows the state-of-charge of the battery.
The system also has a "lift interrupt” tunction. These litt
trucks have & “light emitting diode™ (red LED) display pan-
el as indicators and a “liquid crystal display” (LCD)
screen. The LCD screen shows the battery bar graph and
gives other service information. Hourmeter operatmg
time(s) are shown on the LCD screen.

A brake pedal actuates the hydraulic service brakes at the
drive wheels. There is a parking brake that actuates the
brakes at the drive wheels. The parking brake is actuated
by the hand lever on the cowl. Some lift trucks have addi-
tional linkage that actuates a parking brake on the drive
shaft of the traction motor, This extra parking brake is ac-

Yale

tuated when the operator leaves the seat. When the aper-
ator sits on the seat, the brake is automatically released.
The fift trucks must have a hood over the battery, or a
covered battery if a hood is not installed.

OPERATOR PROTECTION EQUIPMENT

(See FIGURE 1.)

The LOAD BACKREST EXTENSION is installed to keep
loose parts of the load from falling back toward the opera-
tor. It must be high enough, with openings small enough
to prevent the parts of the load from falling backwards. if
a load backrest extension that is different from the one
installed on your truck is required, contact your Yale lift
truck dealer.

The OVERHEAD GUARD is intended to offer reasonable
protection to the operator from falling objects, but cannot
protect against every possible impact. The overhead
guard can not withstand the impact of & capacity load.
Therefore, it must not be considered a substitute for good
judgment and care when handling loads.

The SEAT BELT and HIP RESTRAINT BRACKET pro-
vide additional means to help the operator keep the head
and torso substantially within the confines of the truck
frame and operator compartment if a tipover cccurs. This

restraint system is intended to reduce the risk of the head
* and torso being trapped between lift truck and the ground,
but it can not protect the operator against all possible in-
jury in a tipover. The hip restraint bracket will help the op-
erator resist side movement if the seat belt is not fas-
tened. it is not a substitute for the seat belt. Always fasten
the seat bel.
The BATTERY RESTRAINT Is intended 1o hold the bat-
tery substantially within the battery compartment if a
tipover ocours. It is a steel plate undet the seat that is
connected to the frame with a hinge. A sliding latch
mechanism holds the battery restraint tocked in the down
position. A knob near the hinge unlocks the battery re-
straint so thal the battery restraint and seat can be raised
for battery access. A spring brace holds the seat and bat-
tery restraint in the up position. Handles on the battery
restraint plate are used to raise and lower the plate and
seat assembly.
All ERC70-120HG units, with or without a hood, have &
battery retention bar that has a hinge al the counter-
weight. The bar is put down over the battery, then the bat-
tery restraint plate and seat assembly are lowered over
the bar and locked in the down position.

NOTE; On all units, the battery must have a cover If the
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lift truck does not have a hood.

Operation of the battery restraint system requires the bat-
tery not be able to move herizontally more than 13 mm
(0.5 in). This will reduce the risk of operator injury in a
truck tipover, The battery compartment must have spac-
ers to prevent the horizontal movement and the battery
restraint must be locked in the down position. For correct
battery sizes, see the Battery Specifications in the MAIN-
TENANCE Section.

NAMEPLATE

A WARNING

Any change to the lift truck, the tires or its equipment
can change the lifting capacity. If the Nameplate does
not show the maximum capacity, or If the Iift truck
equipment, including the battery for electric trucks,
does not match that shown on the Nameplate, the lift
truck must not be operated.

The capacity is specified in kilograms (kg) and pounds
{Ib). The capacity is the maximum load that the lift truck
can handle for the load condition shown on the Name-
plate.

The maximum capacity for the {ift truck, at full load height,

MODEL DESCRIPTION

must be shown on the Nameplate. Special capacities
with the load height reducad or with optional load centers,
may also be shown on the Nameplate,

The ift truck serial number code is on the Nameplate. The
serial number code is also stamped on the #ift truck frame.

When a [ift {ruck is shipped incomptete frorm the factory,
the Nameplate is covered by an “INCOMPLETE" Iabel as
shown in FIGURE 2. If the equipment on the truck is
changed, the Nameplate is covered by a “NOTICE” label
as shown in FIGURE 2. if your lift truck has either of
these labels, do not operate the lift truck. Contact your
dealer for YALE lift trucks 1o obtain a complete correct
Nameplate.

SAFETY LABELS

Safety labels are installed on the lift fruck to give informa-
tion about possible hazards. It is important that all safety
labels are instalied on the lift truck and can be read. See
FIGURE 3.

Yale
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FIGURE 4, INSTRUMENTS AND CONTROLS
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INSTRUMENTS AND CONTROLS
(See FIGURE 4. through FIGURE 6. and TABLE 1. through TABLE 4.)

A WARNING

If any of the instruments, levers, or pedals do not operate as described in the following tables, report the prob-

lem immediately. Remove key and put a tag on the truck. DO NOT operate the fift truck untif the problem is cor-
rected. :

TABLE 1. INSTRUMENTS AND CONTROLS (See FIGURE 4.)

ITEM .
NO. ITEM X FUNCTION
1 Standard Display Panel See DISPLAY PANEL FEATURES of this section, FIGURE 5. and TABLE 2. for

o i T p——— ey

information on the Standard Display Panel.

See DISPLAY PANEL FEATURES of this'section, FIGURE 6. and TABLE 3. for
information on the Premium Display Panel.

14
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ITEM
NO. ITEM FUNCTION
2 | Steering Wheel The steering wheel corfirols the movement of the steer wheels. Rotate the
steering wheel clockwise for a right turn and counter-clockwise for a left turn.
3 The key switch has two positions:

Key 1
Switch @ﬂ 2

1. OFF deenergizes all electric circuits except for the horn.

2. ON energizes all électric circuits and permits the controller to energize the
power circuits selected by the operator. Turn the key switch OFF whenever
leaving the lift truck.

4 | Lever for Steering Column This lever permits moving the steering column so that the battery can be
Adjustment removed. Permits adjustment of the angle of the steering wheet for operator

comfort.

5 Parking ) p The truck is equipped with a hand lever for operating the parking brake. The

Brake // _ﬂ_ hand lever is to the right of the steering column. Turn the adjusting knob on the
Lever =t jever to adjust the force applied to the brakes.
§/ A WARNING
o Correct adjustment is necessary to provide adequate braking and to
keep the parking brake lever in the engaged position. See the
Maintenance section for the adjustment procedures.
Always apply the parking brake when you leave the lift truck,
15
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ITEM |
NO. ITEM . FUNCTION

6 {Light Switch Controls the tights on lift trucks equipped with lights.

7 {MastControl . R The mast control lever is the first lever to the right of the seat. Push the lever
Lever ((_)ptlon if w I v forward to lower the forks. Pull the lever backward to raise the forks. Push the
not equipped === =— |lever to the right and then push the lever forward to tilt the mast and forks
with separate A & forward. Push the lever to the right and then puli the lever backward to tilt the
TILT and __.|= \I mast and forks backward.

LIFTILOWER ™ =e—
control levers)
7a § LIFT/LOWER - The LIFT/LOWER control lever is the first control lever at the right of the seat.
Cont.roi _Lever _!J Pull backward to raise the forks. Push forward to lower the forks.
{Option if not —
equipped with a A
single mast Control =
Lever)

8 2 The TILT control lever is to the right of the LIFT/LOWER
TWT C L ) . ght of the / contro} lever, Push the
(Optiono;?ttrr?ier:;{se:}ot b lever forward to tilt the mast and forks forward. Pull the lever backward to titt
a single mast Control &% the mast and forks backward toward the lift truck,

Lever) (Not shown in ..........*“
FIGURE 4.) ‘.

16
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ITEM
NO. ITEM FUNCTION
g Attachment Control Lever If the lift truck is equipped with an attachment, such as a side shift carriage, an
additional lever will be mounted to the right of the mast contro! lever. The
attachment control lever can be used to operate one or two additional hydraulic
functions. See TABLE 3.
10 | Foot Directional Control When the lift truck is equipped with a Foot Directional Control pedal, the

Pedal direction and the speed of travel are controlled by the Foot Directional Control
pedal. When the right side of the pedal is pushed, the lift truck will move in the
REVERSE direction. When the left side of the pedal is pushed, the fift truck will
move in the FORWARD direction. The speed of the fift truck increases as the
pedal is pushed down.

11 | Brake Pedal This pedal, controlled by the operator’s foot, applies the service brakes.

12 | Direction Coritrol (&) The direction controf lever is used on some lift trucks. When the lift truck is
Lever . equipped with a direction control tever, it will also have an accelerator pedal

: instead of a Foot Directional Control pedal. The direction control lever has
" three positions: FORWARD, NEUTRAL and REVERSE. Move the lever 1o one
of the direction positions for travel.

13 | Accelerator pedal th uuﬂf The accelerator pedal is used with the direction control lever described in itern
12. Push down on the accelerator pedal to increase the speed of the lift truck.

17
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m%m ITEM | . FUNCTION
14 Knob for Battery Restraint A sliding latch mechanism locks the battery restraint (seat plate) in the down

position for lift truck operation. A knob near the hinge unlocks the battery
restraint from the frame so that the battery restraint and seat can be raised for
battery access. Push the knob toward the floor plate to unlock the battery
restraint. The steering column must be tilted forward and the seat moved to the
rear adjustment position to raise the seat and battery restraint. A spring brace
holds the seat and battery restraint in the up position. Push the assembly
toward the battery until the latch locks for operation. Handles on the plate can
be used to lift and lower the battery restraint.

These units have a battery retention bar that has a hinge at the counterweight.
This bar is locked under the seat and will be raised with the hood assembly for
battery access. Make sure the battery has a cover if the lift truck does not have
a hood.

18
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ITEM | .
NO. ITEM

FUNCTION

15 | Battery Connector

A cAUTION

51208

The battery connectoris in two parts. One half of the connector is aftached to
the battery cables. The other haif of the connector is connected to the electrical
system of the lift truck.

if an SB or SBX connector is used, make sure the over center handle is
installed on the connector. The handle is used to connect and disconnect the
two halves and also lock the two halves together.

Make sure both halves of the connectors are the same type and color.
Make sure the voltage of the battery is the same as specified on the
nameplate. The halves of the connector must be joined for operation.
Separate the halves of the connector to disconnect the battery.

16 | Gas Spring

MODEL DESCRIPTION

The gas spring reduces the effort required to lift the seat.

.19
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DISPLAY PANEL FEATURES

The following features are part of both the Standard and
Premium Display Panels:

« LED (Light Emitting Diode) symbol indicators
»  LCD {Liguid Crystal Display) screen

» Battery Discharge Indicator (BDI) (with lift interrupt
when enabled)

«  Service Reminder (if enabled)
+ Status Codes

» Hourmeter of traction and lift pump times

These features are shown in the standard display panel.
See FIGURE 5. The symbol indicators are shown and
described in TABLE 2. Since they are common features,
these features are also shown in the premium display
panel. See FIGURE 6. Descriptions of these features fol-
lows. The symbol indicators are also shown and de-
scribed in TABLE 3.

20

Descriptions Of Common Features

LED SYMBOL INDICATORS

The LED symbol indicators are bright red and indicate the
function that is shown on the LCD screen. Some of them
are also used as a visual warning for the operator of a
potential problem that needs an action from the operator.

LCD SCREEN

The LCD screen shows operator messages for the differ-
ent functions. The Standard display panel can show a
maximum of 16 numbers (including spaces).

BATTERY DISCHARGE INDICATOR (BDY)

The Battery Discharge Indicator (BDI) uses a bar graph
as a “fuel” gauge for the battery state-of-charge. As the
battery discharges, the bar gets shorter to show less
“fuel”. The green band near the bar shows the normal op-
erating range for the battery. The yellow band is the area
that the battery can still be operated in without damage.
This band is yeliow to indicate that the battery is nearing
the point of discharge where it can be damaged with con-
tinued hard use. The red band indicates the discharge

-condition where battery damage can occur, The battery
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indicator symbe! will come ON at this time. Charge the
battery very soon to prevent battery damage. Continued
operation will cause Lift-interrupt (if enabled) to occur to
help prevent battery damage. At lift-interrupt, the last two
segments of the bar graph are the only ones shown and
are alternately ON and OFF. The [ift pump motor will not
operate and there will be a reduction 6f travel speed.

SERVICE REMINDER

The Service Reminder feature (if enabled) lets the opera-
tor know when it is time for periodic maintenance. A
status code of 89 will show on the LCD screen and the
wrench symbol will be ON. If maintenance is not done
within 20 more hours of operating time, lift truck operation
will be slower until maintenance is done. Have the main-
tenance done by authorized maintenance personnel. The
service personnel must also set the memory for the next
maintenance interval to allow normal operation again.

STATUS CODES

Status Codes give an indication to the operator that a
possible malfunction or incorrect truck use has occured.
Status Codes are code numbers for a symptom or
matfunction. The wrench symbol will flash and the status

MODEL DESCRIPTION

code number will be shown on the LCD screenif a
possible symptom or malfunction occurs during operation,
Have authorized service personnel check and repair the
lift truck it a status code number appears, The symptoms
for each status code are shown in the Service
Maintenance Manual.

HOURMETER

The Hourmeter shows the operating time in hours on the
the LCD screen as a five digit number. The display is
shown for four seconds after the lift truck has been
operating and the key is moved to the OFF position,
Traction time is the time that the key has been in the ON
position with the operator in the seat. The operating time
for the pump motor (with illuminated symbol) will alsc be
displayed as a five digit number for four seconds following
the traction time.

The Premium Display Panel will show the hours as de-
sctibed above, TRACTION HOURS will also be shown on
the LGD screen following the traction motor hours. PUMP
HOURS will also be shown on the LCD screen when the
pump motor hours are shown.
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Normal Sequence Of Operation -
Standard Display Panel .

Following is the normal sequence that odcurs after the
operator is on the seat with the battery connected:

* Red indicator symbols and all 16 segments of LCD
screen are on for one second after the key is
moved to the ON position. Seat belt symbol will be
on for an additional four seconds.

* The bar graph for battery-state-of charge is on
LCD screen. If the battery is discharged to Lift-in-
terrupt, the battery indicator symbol will also be
flashing. If a battery of the wrong voltage has been
installed, the battery indicator symbol will also be
on. If necessary correct these problems before at-
tempting normal operation,

Turn the key to the OFF position. The following display
sequence will occur: ‘

* Display shows the hourmeter hours for the traction
motor for four seconds.
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+ Display shows the hourmeter hours for the hy-
draulic pump motor for four seconds. i there is no
motor controller for the hydraulic pump , the display
will be blank.

Additional Features Of Premium Display Panel

The following additional features are part of the Premium
Display Panel: '

* Operator Passwords for restricted use and custom
lift truck operation {if enabled)

* Daily Check List And Service ltems shown on LCD
screen {if enabled)

* Performance Modes of operation

« Status Code Lists of possible malfunctions or
symptoms that have occurred

* Adjustabie battery discharge indicator for condition
and capacity of battery

The additional features of the premium display panel are
described below and shown in FIGURE 6. Also see
TABLE 3.
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MODEL DESCRIPTION

Descriptions Of Additional Features
(Available With The Premium Display)

LCD SCREEN

NOTE: The words shown in all capital letters show the
words that are on the LCD Screen in the following de-
scriptions.

The LCD Screen shows the information for the additional
features as follows: 1) password request (if enabled), 2)
operator Check List (if enabled), 3) status code history
and 4) information for adjustment of Battery Discharge
Indicator. The Premium display panel can show a maxi-
mum of 20 letters or numbers {including spaces) in each
of two lines. The additional 24 spaces can be used for
short messages. The messages provide the operator with
necessary information for these features and correct op-
eration.

OPERATOR PASSWORDS

The Operator Passwords are a series of four numbers,
Each of the four number digits can be the numbers 1
through 5. If enabled, the password number series must
be entered into the memory by a technician and assigned
to an operator. Up to 255 passwords can be entered. The

MODEL DESCRIPTION

password numbers are not displayed, for security, when
entered. Remember the password. A technician can use a

. personal computer {(PC), connected to the display panel,

to check as well as assign the passwords.

NOTE: The computer does not always respond
immediately for every pushbutton entry. The push button
can also “click” without an actual change occuring. Make
sure to watch LCD screen and wait for response before
requesting anothor action,

The LCD screen will show ENTER PASSWORD after the
key is moved to the ON position when this function is en-
abled. Use the numbered pushbuttons to enter your four
digit password. A “star” symbo! will be shown for each
digit. The operator has two tries to enter password
correctly. If system does not find the password after the
first entry, re-enter PASSWORD INPUT PASSWORD

.ERROR will appear. if system still does not find the

password after this second entry, CALL. SUPERVIGOR
INPUT PASSWORD ERROR will appear.

DALY CHECK LIST AND SERVICE ITEMS

Alist of items for Daily Checks And Service will be shown
on the LCD screen (if enabled) after the password is ac-
cepted. The Check List has items the operator needs o
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check as having been done, This Check List MUST be
completed before the lift truck will operate. Push the push«
button #1 for YES and #4 for NO after each item in Check
List. These YES answers indicate that the operator says
the check or maintenance has been done. The screen will
show SERVICE REQUIRED for a NO answer and the lift
truck will only operate in “MODE 1". This operating mode
will continue until a service person performs the required
service and “clears” the message. Additional Check List
items will not appear until after service is complete,

PERFORMANCE MODES

Four different Performance Modes of operation can be
selected. Each mode can change acceleration, top speed
and liting speeds. The factory settings increase operating
speeds from slowest 1 to fastest 4. After the message
MODE #X is on the LCD screen, you can change modes.
The mode number that was last activated will appear. If
you want to change the mode, push the number
pushbutton 1, 2, 3, or 4 to select a new mode. The screen
wilt show REQUESTING MODE # Y (Y is the new mode
number just entered}. The message will then show MODE
#Y unless this mode Is not permitted under your
password. The ift truck will now operate within the
parameters set for that mode number untit you change
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the operating mode number again. A service person can
change the operating parameters of each of the four
different levels or modes of operation.

STATUS CODE LISTS

The Status Code Lists are lists of all status codes for the
malfunctions or symptoms that have occurred since the
list was las!t cleared of entries by a technician. These sta-
ius codes are NOT of malfunctions or symptoms that are
currently present, but those that have occurred in the
past. There are separate lists for the Traction Circuit and
the Lift Pump Cireuit. The lists can only be read with the
key In the OFF position.

To access the status code history, wait until after the
traction and pump hours have been displayed, then push
the “STAR" pushbutton. The first item in the Menu on the
LCD screen is ACTIVATE FAULT CODE DATA KEY 5
NXT 1/4. Now push pushbutton 5 for a display of;
REQUESTING TRACT 1 HISTORY. All of the status
cades in the list for the traction circuit will now be shown
in turn. The screen will then show REQUESTING PUMP
HISTORY followed by the status codes in the list for the
lift pump circuit. After the last status code, END FAULT
CODE HISTORY will be shown.
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ADJUSTMENT -OF BDiI

This adjustment allows adjustment for more accurate indi-
cation of Battery- State-COf-Charge and Lift-Interrupt (if
enabled). This adjustment can be necessary initially and
when using batteries in different conditions in your lift
truck. The adjustment can only be made with the key in
the OFF position. If you think the bar graph is not correct
for the battery in your lift truck, have & technician check
the the battery with a hydrometer. The technician can
then change the setting as necessary.

Normal Sequence Of Operation ~
Premium Display Panel

Following is the normal sequence that occurs after the
operator is on the seat with the battery connected:

» After the key is moved to the CN position, ENTER
PASSWORD will be onthe LCD screen if this func-
tion is enabled.

» After password is correctly entered, or if it is dis-
abled, the first item of the Check List will be on the
LCD screen if this function is enabled,

MODEL DESCRIPTION

+ After Check List is complete, or if it is disabled, the
red indicator symbols and all 40 segments of LCD
. screen are on for one second. Seat belt symbol will
be on for an additional four seconds.

* The last Performance Mode operation will be on
the LCD screen as MODE #__ . The bar graph for
battery-state-of charge is also on LCD screen. If
the baitery is discharged to Lift-interrupt, the bat-
tery indicator symbol will also be flashing. If a bat-
tery of the wrong voltage has been installed, the
battery indicator symbol wili also be on. If neces-
sary correct these problems before attempting nor-
mal operation. :

Turn the key to the OFF position. The following display
sequence Will occur:

» Display shows the hourmeter hours for the traction
' motor and the words TRACTION HOURS for four
seconds.

» Display shows the hourmeter hours for the hy-
draulic pump motor and the words PUMP HOURS
for an additional four seconds. If there is no motor
controller for the hydraulic pump , the display will
be blank.
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FIGURE 5. STANDARD DISPLAY PANEL
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TABLE 2. COMMON FEATURES (See FIGURE 5.)

NO.

1 - 3 | All Indicator Symbols STANDARD DISPLAY PANEL

and The red indicator symbols are ON for one second after the key is moved to
5-7 the ON position. This on time checks that the indicators are operating.

PREMIUM DISPLAY PANEL

The red indicator symbols are ON for one second after the Check List (if
enabled) is complete. If there is no Check List, the indicator is_QN after
password (if enabled) or after the key is moved to the ON position. This on
time checks that the indicators are operating.

The hourmeter symbol is ON when the traction or lift pump hours are shown
on the LCD screen.

1 Hourmeter
E’ Indicator Symbol

This red indicator is ON when status code numbers are shown or when
maintenance is due. (99).

2 Wrench Indicator
E‘ Symbol

7=

This red indicator is ON when the battery needs charging or the wrong

n
b

3 Batiery Indicator

Symbol voltage battery is connected to the battery connector of the lift fruck.
27
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NO. ITEM ~ FUNCTION
4 Battery Discharge Indicator The Battery Indicator Symbol is on and the bar graph is shown on the LCD
(BDI) screen. See Common Features for more information,

STANDARD DISPLAY PANEL
The bar graph is on the LCD screen after the indicator function check.
PREMIUM DISPLAY PANEL

The bar graph and the message MODE #X are on the LCD screen after the
LED Indicator check is complete.

DISCHARGED TO YELLOW AREA

51140

5 Brake Fluid If this indicator symbol is illuminated during operation, the fluid level in the
Low Symbol ) brake fluid reservoir is low and the reservoir must be filled.
© 6 Parking Brake Symbol This indicator symbol is illuminated when the parking brake is applied and

the seat switch is closed. The indicator will go OFF when the parking brake

) is released.

If the parking brake is not applied and the operator leaves the seat or turns
the key to the OFF position, the symbol and a warning tone will be ON for
approximately 10 seconds, .

7 Fasten Seat This indicator symbol will stay illuminated for approximately four seconds,
Belt Symbol % after the indicator check, to remind the operator 1o fasten the seat belt.
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ITEM
NO. ITEM FUNCTION
8 |LCD “Screen” The display panel, on the left side of the instrument panel {dashj, has an

L CD window as an operator’s “screen” readout for the SEM motor
controllers. The screen is illuminated whenever the key is in the ON position
and for the first two minutes after the key is first moved to the OFF position.
Information with a maximum of 16 characters can be shown. This
information includes the following: (1) traction operating time in hours, (2) lift
pumip operating time in hours, (3) status code numbers, (4) service reminder
code 99 (if enabled) and (5) state-of-charge of the battery.

All of the screen segments are shown as solid blocks during the indicator
check o show that each segment Is operating.
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TABLE 3. ADDITIONAL FEATURES (See FIGURE 6.)

ITEM

NO. ITEM

. FUNCTION

1 Alpha Numerical “Screen”

This LCD screen shows the information for the common features and
information for the additional features of the premium display panel,
information with a maximum of 20 characters per line in two lines can be
shown. This additional information includes the following (display letters
shown in all capital letters): 1) ENTER PASSWORD (it enabled), 2) Check
List items (if enabled), 3) status code list (history) with number and short
description and 4) Battery Compensation information. The hourmeter times
are also identified as TRACTION HOURS or PUMP HOURS,
MAINTENANCE REQUIRED is also included with the maintenance

reminder code 99 if the function is enabled.

All of the screen segments are shown as solid blocks during the indicator

| check to show that each segment is operating.

2 “STAR” Push Button

MENU ACCESS

This push button will ONLY make a change when the key is in the OFF
position. The star bution is used to “open” the Menu from the memory of the
display panel. After the Menu Is “open”, only one Menu item is shown on the

L.CD screen at one time,

MODEL DESCRIPTION

3, 4, |Push Buttons #1 through #5 These push buttons are used as described in Descriptions Of Additional
5,6 B I Features of this manual.
55 (@ @ @ @
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TABLE 4. AUXILIARY CONTROL |L.LEVERS

FUNCTION

The control levers will be arranged in

DIRECTION OF MOVEMENT

the following order from left to right, LOAD OR EQUIPMENT CONTROL LEVER
1 REACH

Retract / Extend Backward/Forward
g gi?SEHS_ﬂ;FUTLL ﬂight./ Left Backward/Forward
T Ba'ckward / Forward Backward/Forward
S OPEnDR Clockwise / Counterclockwise Backward/Forward
S Up [ Down Backward/Forward
YO T TV TNR Up / Down Backward/Forward
WG FoRG Down (CIarpp) / Up {Release) Backward/Forward
WG GLAME Hfght/ Left Backward/Forward
O LI Conn e Right / Left Backward/Forward
1t R. H. B Together / Apart Backward/Forward
= TiJF-:N e Together / Aparn Backward/Forward
TS Horizontal/Vertical Backward/Forward
L EREEs Together / Apart Backward/Forward
Clamp / Release Backward/Forward

2 4-: 4 5 6 7 8 9 10 11 12 13 14

Le| T e () Lep b L& (35 (5T (ked] (1] fori [tot] [elae

2 28] 150 1) {2y | & 2| [T | =U] (e ] (= (oe] (e
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OPERATING PROCEDURES

GENERAL
Knlow Your Lift Truck

The fork lift truck is designed to pick up and move materi-
als. The basic lift truck has a lift mechanism and forks on
the front to engage the load. The lift mechanism lifts the
foad so that it can be moved and stacked.

In order to understand how the fork lift truck can pick up a
load, you must first know some basic things about the lift
truck. '

The lift truck is based on
the principle of two
weights balanced on op-
posite sides of a pivot
{fulcrum),

|

This is the same principle used for a see-saw. In order for
this principle to work for a ift truck, the load on the forks
must be balanced by the weight of the Iift truck. The loca-
tion of the center of gravity of both the truck and the load
is also a factor.

OPERATING PROCEDURES

*This basic principle is used for picking up a load. The abil-

ity of the lift truck to handle a load is discussed in terms of
center of gravity and both forward and side stability.

Stability And Center Of Gravity

The center of gravity (CG) of any
object is the single point about
which the object is balanced in all
directions.

Every object has a CG. When the lift
truck picks up a load, the truck and
load have a new combined CG.

lCG Truck

ICombIned CG
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The stability of the lift truck is determined by the location
of its CG, or if the truck is loaded, the combined CG. h

The lift truck has moving parts and therefore has a CG
that moves. The CG moves forward and back as the mast
is tilted forward and back. The CG moves up and down as
the mast moves up and down. '

Combined GG ?
rd

+

The center of gravity, and therefore the stability, gf the
loaded lift truck is affected by a number of factors, such
as size, weight, shape, and position of the load; the height
to which the load is raised; the amount of forward and
backward tilt; tire pressure and the dynamic forces

34

created when the truck is moving. These dynamic forces
are caused by things like acceleration, braking, turning,
and operating on uneven surfaces or on an incline. These
factors must be considered when travelling with an un-
loaded fruck, as well, because an unloaded truck wiil
tip over to the side easier than a loaded truck with its
load in the lowered position.

in order for the lift truck to be stable {not tip over forward
of 10 the side) the CG must stay within the area of the lift
truck represented by a triangle drawn between the drive
axle and the pivot of the steering axle.

Drive Axle Stesring Axle

f
CG - Truck Will Tip Over

If the CG moves forward of the drive axle, the lift truck will
tip forward. If the CG moves outside of the line repre-
sented by the lines drawn between the drive wheels and
the steering axle pivot, the lift truck will tip to that side,
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Capacity {(Weight And Load Center)

The weight is specified in kilograms and pounds. The
joad center is specified in milimeters and inches. The
capacity is the maximum load that the lift truck can handle
for the load condition shown on the Nameplate.
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The load center of a load is determined by the location of
its center of gravity. The load center is measured from
the front face of the forks, or the load face of an attach-
ment, to the center of gravity of the load. Both the vertical
and horizontal load centers are specified on the Name-
plate.

Loads should be transported while centered on the cent-
erline of the lift truck. The operator must know whether or

OPERATING PROCEDURES

not a load is within the maximum capacity of the lift truck
before the load is handled.

INSPECTION BEFORE OPERATION

' Checks With The
Key Switch OFF

Inspect the lift truck before use and every eight hours or
daily as described in the MAINTENANCE section of this
Operating Instructions manual.

" Before using the lift truck, make the following checks:

+  Oil level in the hydraulic tank.

« Electrolyte level and specific gravity of the battery
are correct.

+ Battery weight is within the range of battery weights
on the capacity plate.

+ Battery restraint mechanism operates correctly and
is latched. On lift trucks that have a battery reten-
tion bar, the bar must be under the latched seat
plate. The bar will be part of the hood assembly on
lift trucks with hoods.

+ Correct spacers are installed to limit horizontal bat-
tery movement.
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* Condition of forks, carriage, chains, mast and over-
head guard.

* Leaks from the hydraulic system. -

* Condition of wheels and tires and the air pressure
of prieumatic tires.

* Seat belt fastens correctly,
* Seat is securely fastened to the seat plate.

A WARNING

Report damage or taulty operation immediately. Do
not operate a damaged or defective lift truck, A lift
truck will only do its job when it is in proper working
order. If repairs are required, install a tag in the oper-
ator’s area stating “DO NOT OPERATE” and remove
the key from the key switch,
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. A\ WARNING
AWARNINd On ERC70~120HG units,
the battery retention bar
must be under the latched
\ e~ seat plate, if the bar is not
latched, serious injury or
death can occur. When
the bar is not latched un-
der the seat plate:
* Bar can fall on the
operator and
cause injury

* Battery can come
loose and cause inju-
ry or damage

First lower the bar over
the battery, then lower the
seat and restraint plate
over the bar. Make sure
the seat plate is properly
latched. Make sure the
battery has a coverifa
hood is not installed.
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The PMT Circuit

There is a circuit in the traction control system that moni-
tors compenents and circuits to make sure they are func-
tioning correctly. This circult is called the “Pulse Monitor
Trip” (PMT) circuit.

The PMT circuit can be checked for correct operation, but
a temporary fault must be installed and the wheels raised.
See PERIODIC MAINTENANCE 8000 YRM 915 to check
the PMT circuit.

The lift truck must not be operated if the PMT circuit does
not function correctiy.

How To Check The SRO Circuit

The lift truck is equipped with a "Static Return to OFF”
(SR} circuit that prevents travel of the fift truck if the
starting sequence is not correct, The function of the SRO
circuit is to make sure the operator is in the correct posi-
tion to operate the controls hefere the lift truck will oper-
ate. The starting sequence:

« Sit on the seat to close seat switch and turn the Key
to the ON position.

OPERATING PROCEDURES

+ Select the direction of travel and push the acceler-
ator or push the Foot Directional Control pedal.

[

If step 2 is done before step 1 and the {ift truck moves,
the SRO function is not operating correctly. The sequence
within step 1 is not important. The lift truck must not be
operated if the SRO circuit does not function correctly. If
the SRO circuit does not operate cotrectly, have the Mo-
tor Controller checked by authorized service personnel.

When you want the lift truck to travel in the Forward or
Reverse direction:

« Make sure a charged battery of the correct voltage
is installed and connected

+ Sit on the seat to close seat switch and turn key to
the ON paosition.

+ Release the parking brake

» Select the direction of travel using the Foot Direc-
tional Contro! pedal or the optional direction control
lever

« Push the Foot Directional Control or accelerator
pedal for acceleration,
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| Checks With The
Key Switch ON

Do not start nor operate the lift
truck, including any of its func-
tions or attachments, from any
place other than the designated
operator's position.

wﬁ‘i}f""" A WARNING

Fastsn
Bastbe

ERyoy FASTEN SEAT BELT
If Lift Truck Tips Over
oL e Do Not Jump - Stay On Truck
; “’%»3 e Hold Firmly To Steering Wheel -
19725 Brace Feet - Lean Forward And
o o Away From Impact .
Tou, d The seat belt is installed to heip the opera-
‘%2 tor stay on the truck if the lift truck tips
uel over, IT CAN ONLY HELP IF IT IS FAS-
weai TENED,
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The operator must be aware that the lift truck can tip over.
There is a great risk that the operator or someone else
can be killed or injured if trapped or hit by the truck as it
tips over. The risk of injury can be reduced if the operator
stays on the truck. If the truck tips over DO NOT JUMP
OFF.

THE SEAT BELT AND HIP RESTRAINT BRACKET pro-
vides a means to help the operator keep the head and
torso substantially within the confines of the truck frame
and overhead guard if a tipover occurs, This protection
system is intended to reduce the risk of the head and tor-
so being trapped between the truck and the ground, but it
can not protect the operator against all possible injury ina
tipover.

Make sure that the area around the lift truck is clear be-
fore making any operational checks. Be careful when
making the checks. If the lift truck is stationary during a
check, apply the parking brake and make sure the direc-
tion control is in NEUTRAL. Proceed carefully.

Check the operation of the following functions as de-
scribed in the MAINTENANCE section:

+ Check the operation of the homn, gauges and indi-
cator lights.
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* Operate the LIFT, TILT, and auxiliary functions to
check for correct operation of the mast, carriage
and attachments.

* Check the operation of the steering system.

* Check the operation of the Foot Directional Control
pedal or the optional direction control lever and ac-
celerator pedat.

* Check the operation of the service brakes and
parking brake.

* Condition of the forks, carriage, chains, mast and
overhead guard.

+  Condition of wheels and tires.
* Seat belt fastens correctly.
* Hood is securely latched.

OPERATING TECHNIQUES

A WARNING
Before operating the lift truck

ﬁ)‘m
FASTEN YOUR SEAT BELT.

There are a number of operations, If not performed
carefully, that can cause the lift truck to tip. If you

OPERATING PROCEDURES

have not read the WARNING page in the front of this
Operating Instructions manual, do so NOW, As you
study the following information about how to proper-
ly operate a lift truck, remember the WARNINGS.

Basic Operating Procedures

Many people make the mistake of thinking that operating
a lift truck is the same as driving an automobile. This is
not true. It is true that some lift truck operating procedures
are as simple and obvious as driving the family automo-
bile. (e.g. Look where you are going, start and stop
smoothly, etc.} But a lift truck is a special machine de-
signed 1o do a much different job than an automobile. Be-
cause of the close areas in which a lift truck operates and
its other operating charactetistics (like rear wheel steering
and tail swing), every operator must receive additional
training, even if they have a license to drive an automo-
bile.

The following discussion lists
basic procedures applicable
10 lift truck operation.

AUTHORIZED AND TRAINED OPERATOR ONLY, This
means the operator must be trained to drive the lift truck
and it means that the operator must thoroughly under-
stand the procedures for fift truck operation. It also means
that a qualified person experienced in lift truck operation
must guide the operator through several driving and load
handling operations before the operator attempts to oper-
ate the lift truck alone. A basic education in proper driving
and load handling techniques is absolutely necessary o
prepare the new operator for proper defensive driving and
to expect the unexpected.

Operate the lift truck only In areas that have
been approved for lift truck operation. Certain
areas contain hazardous flammable gases,

liquid, dust, fibers or other materials. Lift /4 ¢

trucks that are operated in these areas must (N

have specia! fire safety approval,

These areas must be designated to show the type of lift
truck approval required for operation in the area. Changes
to special equipment or poor maintenance can make the
lift truck lose its special approval,
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NO RIDERS. A lift truck is built for only FZA AT
one person -~ the operator. It is danger;
ous for anyone to ride on the forks or
anywhere else on the lift truck.

A WARNING

This lift truck is designed

for handling materials. A lift
truck is not designed to lift
people. Do not use a lift fruck
to iift people unless it has
been determined that there is
no other practical option
(scaffolds, elevated work ,
platforms, aerial baskets, ¢tc.) to perform the
needed work.

If a 1ift truck is used to elevate a worker, a safety plat-
form must be attached to the forks and carriage. The
platform must be specially built to meet or exceed the
requirements of ANS] B56.1. it must have a solid floor
with a surface to prevent the feet of the worker from
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slipping, hand rail, toe board and a screen or shield
at least 7 feet high between the people on the plat-
form and the Iift mechanism. Before anyone is al-
lowed in the platform, lift and Jower the mast slowly
with the platform in place to make sure the mast
functions properly. Apply the parking brake. Do not
travel with people in the platform. The operator must
remain at the controls. Watch for overhead obstruc-
tions.

Do not drive a lift truck into a elevator unless authorized
to do so. Approach the elevator slowly. After the elevator
is properly levelled, the lift truck must be centered so that
the elevator is balanced.

Mg

!
S AT A

When the lift truck is in the proper position in the elevator,
set the brakes,put the controls in NEUTRAL, and shut off
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the power. It is advisable that all other personnel leave the
elevator before the lift truck enters or leaves.

[

Drive carefully, observe traffic rules and be in full Oi -
control of the lift truck at all times. Be completely OII:
familiar with all the driving and load handling

techniques described in this Operating Instruc- ]
tions manual,

Driving And Direction Changes

These lift trucks can have either a Foot Directional
Control pedal or a direction control lever. If the lift truck
has a Foot Directional Control pedal, push on the left side
of the pedal to go FORWARD, or the right side of the ped-
al to go in REVERSE. If the lift truck has a direction con-
trol lever, move the lever toward the front of the lift truck

. to go FORWARD and toward the rear of the fift truck to go
in REVERSE.

T fih '
®| hill
FOOT DIRECTIONAL ACCELERATOR e
CONTRQOL PEDAL PEDAL
41
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A WARNING

DO NOT select the travel direction If the accelerator
or Foot Directional Control pedal is depressed. The
lift truck will move rapidly and can cause damage or
injury.

To move the lift truck, select a direction, release the park-

ing brake, and push down on the Foot Directional Control
pedal or the accelerator pedal.

The operator can change the direction of travel while the
lift truck is moving by moving the foot to the other side of
the Foot Directional Control pedal, or by moving the direc-
tion control lever for travel in the opposite direction. This
action uses the motor for braking and can take place at
any travel speed.

A CAUTION

Do not change direction to travel in reverse when the
lift truck is traveling fast. The traction components
can be damaged and the load can come off the forks.

The lift truck will come to a stop and then accelerate in

the opposite direction, unless the Foot Directional Control
pedal or accelerator pedal is released or the direction con-
trol lever is moved to the NEUTRAL position. The braking
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action of the motor can be used to stop the lift truck. To
stop the fift truck quickly, use the service brakes.

Steering (Turning)

A WARNING

TRAVEL SLOWLY WHEN TURN-
ING. Lift trucks can tip over
even at very slow speeds. The
combination of speed and the
sharpness of a turn can cause
a tipover. A lift truck is less R
stable when the forks are ele- ———— "
vated, with or without a load.

IF THE LIFT TRUCK TIPS OVER, DO NOT JUMP
OFF! HOLD FIRMLY TQ STEERING WHEEL, BRACE
YOUR FEET, AND LLEAN FORWARD AND AWAY
FROM THE POINT OF IMPACT.

Most operators can understand the nsed to be careful
when handling loads. But some operators do not realize
that a tipover can oceur with an empty lift truck because
similar dynamic forces are present. In fact, the lift truck
will actually tip over easier when empty, than when loaded
with the load lowered. Rearward tilt, off-center loads and
uneven ground will aggravate these conditions.
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Because lift trucks are designed to work in a relatively
small space,they can turn sharper than some other ve-
hicles. Most lift trucks are steered by the rear wheels and
the rear of the lift truck can move to the side very fast dur-
ing a turn. This movement is called “tail swing". An opera-
tor must be aware of tail swing and aiways check to make
sure the tail swing area is clear before turning.

A\ WARNING
Failure to observe the tail swing area when making a
turn can injure ot Kilt someone.

“TAIL.
SWING”

NOTE: On units that have “On Demand"” steering, the
steering pump motor will stop after a few seconds if the
steering wheel is not turned. The pump motor will start
immediately if the steering wheel is turned when the key
switch is in the ON position.

OPERATING PROCEDURES

Do not turn on an incline. To re-
duce the possibility of a tipover,
a lift truck must not be driven
across an incline.

When possible, keep both hands on the steering wheel.
During most loading or unloading operations, the operator
steers with the left hand, The right hand is used to opet-
ate the lift, tilt, and attachment controls,

When turning the lift truck from a wide aisle into a narrow
aisle, start the turn as close to the opposite stock pile as
tail swing will permit. This action permits the lift truck to
enter the narrow aisle going straight ahead.
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Load Handling, General

The capacity is the maxi-
mum oad that the ift
truck can handle for the
load condition shown on
the Nameplate. The op-
erator must know whether
or not a load is within the
maximum capacity of the
{ift truck before the load is
handled.

Howsver, such factors as weak floors, uneven terrain,
special load handling attachments or loads having a high
center of gravity can mean that the safe working load is
less than the rated capacity. When such conditions exist,
the operator must reduce the load so that the lift truck wilt
remain stable.

Handle only stable loads. A load can have unstable items
that can easily shift and fall on someone.

.

A wnrNING

Do not handie a load
if any loose part of it
is above the load
backrest or any part
of the toad is likely
to fall.

Position each fork the same distance from the center of
the carriage. This action will help center the load on the
carriage. Set the forks as far apart as possible for maxi-
mum support of the load. Center the weight of the load
between the forks.

If the weight of the load is not centered between the forks,
the load can fall from the forks when you turn a corner or

hit & bump. An off-center load will increase the possibility
of the truck tipping over to the side.
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Make sure the pins that keep the forks in position are en-
gaged so that the forks cannot move,

Check the condition of the driving surface. Make sure the
floor will support the weight of the lift truck and the load.

Load Handling, Lifting, Lowering And Tilting

The LIFT and TILT functions are controlled by separate

levers. See Instruments And Controls section for the cor-
rect operation.

OPERATING PROCEDURES

See the Instruments and Con-
trols section for the correct opera-
tion. The speed of the hydraulic
functions is controlled by the posi-
tion of the control levers.

The farther the hand lever is moved from the NEUTRAL
position, the faster the speed of the hydraulic function.

Do not lift or hit anything that can fall on the operator or a
bystander. Remember, a lift truck equipped with a YALE
overhead guard and load backrest extension provides
reasonable protection to the operator from falling objects,
but can not protect against every possible impact.

- A lift truck without an overhead guard provides no such
protection and other personnel have no overhead protec-
tion. Avoid hitting objects such as stacked material that
could become dislodged and fall.
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The opérator must exercise care while working near such
objects. Whether the lift truck is loaded or empty, do not
travel with the load or carriage in a raised position.

A waRNING

Keep yourself and all others
clear of the Hift mechanism.
Never allow anyone under or
on the forks.
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A\ WARNING

NEVER put hands, arms, head
or legs through the mast or

near the carriage or lift chains.
This warning applies not only

to the operator but also a helper.
A helper must not be near the load
or lift mechanism while the operator is attempting to
handle a load. The lift mechanism has moving parts
with close clearances that can cause serious injury.

Lift and lower with the mast vertical or tilted slightly back-
ward from vertical. Tilt elevated loads forward only when
directly over the unloading place.
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1f the lift mechanism is raised to pick up or deposit a lcad,
keep the tilt angle in either direction to a minimum. Back-
ward and forward tilt are helpful, but they affect side and
forward stability. Do not tilt in either direction more than
necessary when handling a load that is raised. The lift
truck can tip forward if the mast is titted forward with a
toad in the raised position.

A\ WARNING

The lift truck can tip over forward when the load is
raised. Forward tipping is even more likely when tilt-
ing forward, braking when travelling forward or accel-
erating in reverse.

IF THE LIFT TRUCK TIPS OVER, DO NOT JUMP OFF!
HOLD FIRMLY TO STEERING WHEEL, BRACE YOUR
FEET, AND LEAN AWAY FROM POINT OF IMPACT.

Q
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l.oad Handling,
How To Engage And Disengage A Load

Avoid fast starts. Sudden movement can cause the lift
truck to tip. People can be hurt or killed and material can
be damaged.

Approach the load carefully. Make sure that the truck is
perpendicular to the load. Raise the forks to the proper
height for engaging the load.

Move forward slowly until the forks are in position under
the load. The forks must support at least two-thirds (2/3)
of the length of the load.

&7
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Make sure that the load is centered between the forks.
Make sure that the forks do not exiend past the load so
that loads or equipment that are behind the load being
lifted are not damaged. Lift the load a small distance from
the floor to make sure the lift truck has the capacity to lift
the load.

Be Careful of Forks
Beyond the Load

O

If the forks are longer than the load, move the forks under
the load so that the tips of the forks do not extend beyond
the load. Lift the load from the surface. Move backward a
few inches, then lower the load onto the surface and inch

—

L
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forward to engage the load against the carriage. Titt the

mast backward just far enough to lift the load from the
surface.

~

O

When a load is put on the floor, tilt the mast forward to a
vertical position and lower the load. Tilt the mast forward
1o permit smooth removal of the forks. Carefully move the
§ift truck backward to remove the forks from under the

load.

O
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If the load is being removed from a stack, slowly move the
fift truck away from the stack. When the load is clear of
the stack, lower the load for travelling. Always travel with
the load as low as possibie and tilted backward. Lowering
speed is controlled by the position of the control fever.
Lower slowly and smoothly. Slowly return the control lever
to the neutral position so that the load is not dropped or
that the lift truck is not tipped over due to the rapid stop of
the load.

To put the load on a stack, align the lift truck with the
stack. Lift the load to eye level and then tilt the load for-
ward until it is level. Raise the load higher than the point

OPERATING PROCEDURES

where it will be placed. Do not raise the load to a point
below where the load is to be placed and “jog” the load up
into position. This operation uses added energy, particu-
larly with an electric lift truck. Be careful not to damage or
move adjacent loads.

A\ WARNING

Move carefully and smoothly when the load is raised
over a stack. When the load is elevated the center of
gravity of the lift truck and the load is much higher.
The lift truck can tip over when the load is raised.

iF THE LIFT TRUCK TIPS OVER EITHER TO THE SIDE
OR FORWARD, DO NOT JUMP OFF! HOLD FIRMLY
TO STEERING WHEEL, BRACE YOUR FEET, AND
LEAN FORWARD AND AWAY FROM THE POINT OF
IMPACT.

Move forward slowly. When the load is in position, lower
the load on to the stack or the rack. Lower the forks just
enough to remove them from under the load. Do not lower
the forks so that they will drag on the surface under the
load. Carefully move the lift truck backward to remove the
forks from under the load. Lower the forks when travel-
ling.
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When lifting round objects, use a block behind the object.
Tilt the mast forward so that the forks can slide along the
fioor under the object to be lifted. Tilt the mast fully back-
ward to help keep the load on the forks.
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NQTE: Not every load can be lifted using only the forks of
a ift truck. Some loads will require a special attachment,

Load Handling, Traveliing

When travelling with the load lowered, keep the load
against the carriage and the mast tilted fully backward.
This action will help keep the load on the forks and give
good forward and side stability.

Travel with the lift mechanism raised only enough to clear
the ground or obstacles.

O
¥

When the mast, carriage or ioad is in a raised position the
stability of the lift truck is reduced. This stabiliity is also
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critical when the lift truck is not carrying a load. The ability
of the lift truck 1o resist side tipping can be less on a lift
truck without a load than it is on a lift truck with a load in
the lowered (travel) position. Therefore, a lift truck without
a Ioad is more likely to tip sideways, especially in a turn,
than a iift truck with a load carried in the lowered position.

For better visibility with large loads, travel with the ioad
trailing, but always keep a proper look-out in the direction
of travel. Normally, direction of travel! is determined by the
best visibility available to the operator. if the lift truck must
travel in a direction where visibility is obstructed, a look-
out helper can be required,

OPERATING PROCEDURES

A\ WARNING

Some lift trucks have mirrors for viewing along the
side to observe the tail swing area. These mirrors are
an ald to the driver, but are NOT driving mirrors and
must NOT be used as such when operating in re-
verse, Always look in the direction of travei to avoid
damage to something or injury to someone,

When travelling up or down a

~ grade with a heavtly loaded lift
truck, keep the load upgrade to
maintain control.

When operating an unloaded lift truck
on a steep grade, keep the counter-
weight upgrade,
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Watch out for pedestrians at all times.

Do not drive up to anyone standing in

front of an object. Use extra care

at cross - aisies, doorways and

other locations where pedestrians

can step into the path of travel of the

lift truck. Slow down when approaching

blind intersections or turns and sound the horn. The .
horn is to warn pedestrians that there is a vehicle in the
area and to be alert to possible danger.

Any time the fift truck is mov-
ing keep arms, legs, eic., in-
side the operator’s compart-
ment. Arms and legs outside
the machine can be injured
when passing obstructions.

Avoid bumps, holes, slick spots and loose materials that
may cause the lift truck to swerve or tip. If unavoidable,
slow down,
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Different models of lift trucks are designed to operate un-
der different conditions. Cushion tire models are designed
to operate on relatively smooth, firm surfaces. Always

make sure you pick the smoothest route for your lift truck.

Watch clearances, especially forks, mast, overhead guard
and tail swing.

A lift truck is designed to perform a wide variety of func-
tions within limited space. The operator must be aware
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that the forks can sometimes extend beyond the front of
the load. if the forks extend beyond the load, the operator
can hit an object or lift another load. Serious accidents
can be caused by mast and overhead guards hitting pipes
and beams near the ceiling.

Do not indulge in stunt driving or horseplay.

Do not pass another fift truck travelliing in the same direc-
tion at intersections, blind spots or at other dangerous
locations.

Stay away from the edge of the road. Keep the wheels of

the lift truck, particularly the steer wheels, on the roadway.

If the wheels are allowed to run off the edge of the travel
surface onto soft ground, the fift truck can tip over,

Under all travel conditions, operate the lift truck at a
speed that will permit it to be brought to a stop in a safe
manner.

HIGHWAY TRUCK, RAILROAD CARS AND
DOCKS

A\ WARNING

Maintain a safe distance from the edge of docks,
ramps, platforms and other similar working surfaces.
Watch the “tall swing”. Remember when travelling in
the forward direction and the steering wheel is turned
to move the 1ift truck away from the edge of the dock
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the rear will swing toward the edge. This action can
cause the lift truck to fall off the dock.

A WARNING

IF THE LIFT TRUCK FALLS
OFF THE DOCK, DO NOT
JUMP OFF! HOLD FIRMLY TO
STEERING WHEEL, BRACE
YOUR FEET, AND LEAN FOR-
WARD AND AWAY FROM THE
POINT OF IMPACT.

Before operating in a highway truck or railroad car, ob-
serve the following:

DO NOT use a lift truck to move a railroad car.

DO NOT use a lift truck to open or close the door on a
railroad car unless the lift truck has an attachment that is
specifically designed for opening and closing rallroad car
doors and the operator is trained in its use,
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Check to make sure that the brakes on the highway truck

* are set and that whee! blocks have been placed on both

sides of the rear wheels (unless a dock locking mecha-
nism is engaged). Fixed jacks may be necessary to sup-
port the front and rear of a highway truck trailer to prevent
it from moving or tipping during loading or unipading.

Make sure that the railroad car brakes are set and the
whesis are blocked while loading or unloading. Do this so
that the railroad car will not move due to the movement of
the iift truck in and out of the railroad car.

Check the condition of the driving surface. Make sure the
floor will support the weight of the lift truck and the load.
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Make sure the dock board is secured, in good condition
and of the proper capacity.

When entering a railroad car the operator can enter at an
angle (if the dock plate or bridge s wide enough). This will
reduce the turning required after entering.

ATTACHMENTS

if an attachment is installed on the lift truck,
make sure the operating instructions are avail-
able and understood before operating the
attachment. See TABLE 4. for the
operation of attachment control levers.

A\ WARNING

Make sure the capacity plate is correct if an attach-
ment has been installed.

STOPPING

Stop the lift truck as gradually
as possible. Hard braking
and whee! sliding can
cause the load to fall off
of the forks and damage
the load or hurt someone.

OPERATING PROCEDURES

PARKING

» The operator must never leave a fift truck in a condition so
that it can cause damage and injury. When parking the lift
truck, do the following operations:

Stop the lift truck and apply the parking brake.

Fully lower the forks or carriage. Tilt mast forward until the
tips of the forks touch the ground.

i equipped, move the direction control lever to the NEU-
TRAL. position.

Turn the key switch to the OFF position,

Disconnect the battery when leaving the lift truck.

If the lift truck must be left on an incline, put blocks on the
down hill side of the wheels so that the lift truck can not

move.,

Do not park the lift truck so that it limits access to fire -
aisles, stairways, and fire equipment.
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MAINTENANCE

GENERAL.

This section contains a MAINTENANCE SCHEDULE and
the instructions for maintenance and inspection.

The MAINTENANCE SCGHEDULE has time intervals for
inspection, lubrication and maintenance for your lift truck.

your lift truck give more efficient performance and operate
for a longer period of time.,

Some users have service personnel and equipment to do
the inspection, lubrication, and maintenance shown in the
MAINTENANCE SCHEDULE. SERVICE MAINTENANCE

The service intervals are given in both operating hours

recorded on the lift truck hour meter, and in calendar time.

IJse the interval that ocours first.

The recommendation for the time intervals are for eight
hours of operation per day. The time intervals must be
decreased from the recommendations in the MAINTE-
NANCE SCHEDULE for the following conditions:

a. I the ift truck is used more than eight hours per
day.

b. if the lift truck must work in dirly operating condi-
tions.

Your dealer for Yale lift trucks has the equipment and
trained service personnel to do a complete program of
inspection, lubrication, and maintenance. A regular pro-

gram of inspection, lubrication, and maintenance wiil help

MAINTENANCE

MANUALS are available from your dealer for Yale lift
trucks to help users who do their own maintenance.

A\ WARNING

Do not make repairs or adjustments unless you have

both authorization and training. Repairs and adjust

ments that are not correct can make a dangerous op-

erating condition.

Do not operate a lift truck that needs repairs. Report

the need for repalrs immediately. If repair is neces-
sary, put a “DO NOT OPERATE" tag in the operator
area. Remove the key from the key switch. Discon-
nect the battery connector.

's

Do not work under a ralsed carriage. Lower the car-

riage or use a chain to prevent the carriage and the

inner or intermediate weldments from lowering when

Yale
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doing maintenance. Make sure that the moving parts
are attached to parts that cannot move,

A cauTiON

Disposal of lubricants and fluids must meet local
environmental regulations. '

SERIAL NUMBER DATA

The serial number code for the lift truck is on the Name-
plate. The code is also stamped on the right side of the
rear bulkhead (battery compartment) on the top edge or
on the front face near the top.

HOW TO MOVE A DISABLED LIFT TRUCK

A WARNING
Use exira care when fowing a §ift truck if there is a
problem with any of the following:

1. Brakes do not operate corréctly. .
2. Steering does not operate properly.

3. Tires are damaged.

4. Traction conditions are bad.

58

5. The lift truck must be moved on a steep grade.

If the steering pump motor does not operate, steering
control of the lift truck can be slow. This can make
the control of the tift truck difficult. If there is no elec-
trical power, there is no power steering. DO NOT tow
the litt truck if there is no power. Poor traction can
cause the disabled lift truck or towing vehicle to
slide. Steep grades will require additional brake force
to stop the lift truck.

Never carry a disabled lift truck uniess the lift truck
MUST be moved and cannot be towed. The lift truck
used to carry the disabled lift truck MUST have a
rated capacity equal to or greater than the welght of
the disabled lift truck. The capacity must be for a
load center equal to half the width of the disabled lift
truck. See the Nameplate of the disabled lift truck for
the approximate total weight. The forks must extend
the full width of the disabled lift truck. Center the
weight of the disabled Iift truck on the forks and be
careful not to damage the under side of the lif{ truck.

How To Tow The Lift Truck

1. The towed {ift truck must have an operator.

SRRRVNIIR PSSR
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2. Raise the carriage and forks approximately 30 cm (12
inches) from the surface. Install a chain to prevent the
carriage and mast channels from moving.

3. If another §ift truck is used to tow the disabled Jift truck,
that lift truck must have an equal or larger capacity than
the disabled Iift truck. Install an approximate half-capacity
load on the forks of the lift truck that is being used to tow
the disabled lift truck. This half-capacity load will increase
the traction of the lift truck. Keep the load as low as possi-
ble.

4. Use a solid towing tink made of steel that attaches to
the tow pins in the counterweights of both lift trucks.

5. Release the parking brake.

6. Tow the lift truck slowly.
HOW TO PUT A LIFT TRUCK ON BLOCKS

A WARNING

The lift truck must be put on blocks for some types of
maintenance and repair. The removal of the following
assemblies will cause large changes in the center of
gravity: mast, drive axie, battery and the counter-
weight.

MAINTENANCE

When the lift truck is put on blocks, put additional
blocks in the following positions:

4. Before removing the mast and drive axle, put
biocks under the counterweight so that the lift truck
can not tip backward.

2. Before removing the battery or counterweight, put
blocks under the mast assembly so that the lift truck
can not tip forward.

Put the lift truck on blocks only if the surface is solid,
even, and level. Make sure that any blocks used to
support the [ift truck are solid, one piece units.

NOTE: Some lift trucks have lifting eyes and these can be
used to raise the lift truck so that blocks can be installed.

How To Raise The Drive Tires (See FIGURE 7.)

1. Put blocks on each side (front and back) of the steer
tires to prevent movement of the lift truck.

2. Put the mast in a vertical position, Put a block under
each outer mast channel.

3. Tilt the mast fully forward until the drive tires are raised
from the surface.

4. Put additional blocks under the frame behind the drive
tires.
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5. If the hydraulic system will not cperate, use a hydraulic
jack under the side of the frame near the front. Make sure
that the jack has a capacity equal to at least half the
weight of the {ift truck. See the Nameplate.

How To Raise The Steering Tires
(See FIGURE 7.)

1. Apply the parking brake. Put blocks on both sides (front

DRIVE TIRES
FIGURE 7. PUT A LIFT TRUCK ON BLOCKS 12820
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and back) of the drive tires to prevent movement of the lift
truck,

2. Use a hydraulic jack to raise the steering tires. Make
sure that the jack has a capacity of at ieast 2/3 of the total
weight of the lift truck as shown on the Nameplate.

3. Put the jack under the steering axle or frame to raise
the lift truck. Put blocks under the frame to support the lift
truck.

STEERING TIRES



MAINTENANCE

Yale
21
8
6
i 9
I 23
- > auj 17 20
- B ro Tl
Gy swawcy
- RS 5 ﬂ;\%‘\\“‘: = KX %%(? '-5'}' /
) N E=RIN Y :
9! p LARES
=8 1 18
19 @ bo 14 7
YMZ1061

FIGURE 8. MAINTENANCE POINTS

MAINTENANCE

Yale

MAINTENANCE SCHEDULE (ITEM NO. REFERENCE FIGURE 8.)

ITEM 8Hr/ | 500Hy |1000Hr | 2000 Hy | PROCEDURE OR
NO. ITEM 1Day | 3 Mos | 6 Mos | 1 Year QUANTITY SPECIFICATION
1 HYDRAULIC OIL, Total System X C A1.3 Nters (10.9 gal) -18°Cto38°C
ERCO070-120+G (SHORT (0°F to 100°F)
FRAME) SAE 10W API SC/CC
1 HYDRAULIC OIL (Totat System) X C 49.2 liters (13.0 gal) -18°Ct0 38°C
ERC100 (LONG FRAME) (0°F to 100°F)
. SAE 10W API SC/CC
2 BATTERY X3 Check Condition
RESTRAINT LATCH X Check Qperation
TIRES X Check Condition Parts Manual
4 | FORKS X X Check Condition
5 LIFT CHAINS X Le L Check Condition and Engine oil
Lubrication
5 LIFT CHAINS X Check Adjustment and
Length
MAST SURFACES L Check Operation
SERVICE BRAKES X Check Operation
: X Check Condition
X=Check C=Change L=Lubrication NOTE: Never use steam to clean electrical parts, Refer to Service Manual for detalied instruction.
1. Equalization Charge Is required approximately sach month.
2. Under dusty or dirty conditions, clean and lubricate more frequently.
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PROCEDURE OR

ITEM 8Hr/ | 500Hy § 1000 Hr/ | 2000 Hr
NO. ITEM Som | 3 vien |5 wes | Tvear | QUANTITY SPECIFICATION
SAFETY LABELS X v Replace it necessary farts Manual
8 PARKING BRAKE X { Check Operation Yale Part No.
504236201
2] DIRECTION/SPEED CONTROLS X C Check Operation
10 STEERING X Check Operation
11 GAUGES, HORN, LIGHTS, X Check Operation
ALARM, FUSES
12 SEAT BELT AND SEAT RAILS X Check Condition
23 FORK GUIDES AND LOCKS X L As Necessary Engine Oll, API CC/SG
‘ SAEZ20W
MIL-1.-461562
13 BRAKE FLUID X 0.24 liter (0.5 pt) SAE J-1703
14 HYDRAULIC TANK BREATHER C Clean or Replace
SEAT (PARKING) BRAKE L Adjust as Required Yate Part No.
ADJUSTMENT 504236201
15 CONTACTORS X cA Check Condition
16 MOTOR BRUSHES Xe Check Condition
X=Chack C=Change L=Lubrication NOTE: Never use steam 10 clean electriceat parts. Refer to Service Manual for detailed instruction.
a. After first 500 hr check, If brush wear allows, extend check intervel to 1000 hrs
4. Replace hydraulic pump contactor tips every 1000 hours of operation. Replace other contact tips when the tip thickness is 30% of thickness when new.
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ITEM 8Hr/ | 500Hy/ | 1000 Hr/ } 2000 Hy | PROCEDURE OR
ITEM
NO. 1bay | 3 Mos | 6 Mos | 1 Year QUANTITY SPECIFICATION
7 DIFFERENTIAL/SPEED A o} 5.2 liters (5.5} gt} Uitra Gear L.ube Gear
REDUCER Gil
SAE 80W (Chevron
Oil)
or SAE S0W EP
18 | WHEEL NUTS (Drive Wheei) X Check Torque 680 Nm (500 Ibt ft)
19 STEERING SPINDLE AND ROD L 2 Fittings Multi-Purpose
ENDS As Required Greases
20 [MASTPIVOTS L 2 Fittings Multi-Purpose
Grease’
21 MAST SLIDING SURFACES L As Required . Multi-Purpose
_ Greases
HINGES, LEVERS, PEDALS, L As Required Yale Part No.
SEAT RAILS 504236201
1 HYDRAULIC FILTER 1 See Parts Manual
22 WHEEL BEARINGS L As Necessary Multi-Purpose
. Greaseb
X=Check C=Change L=Lubrication NOTE: Never use steam 10 clean slectrical parts. Refer to Service Manual for detailed instruction.

5, Groase with 2-4% Malybdenum Disulfide.
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MAINTENANCE PROCEDURES
EVERY 8 HOURS OR DAILY

A wARNING

Do not operate a lift truck that needs repairs. Report
the need for repairs immediately. If repair is neces-
sary, put a “DO NOT OPERATE” tag in the operator’s
area. Remove the key from the key switch,

HOW TO MAKE CHECKS WITH THE KEY
SWITCH OFF

inspect the lift truck every eight hours or daily before use.
Put the iift truck on a level surface. Lower the carriage
and forks and turn the key to the OFF position. Apply the
parking brake. Remove the floor plates and inspect for
leaks and conditions that are not normal. Clean any oil
spills, Make sure that lint, dust, paper and other materials
are removed from the compartments. Make the additional
checks as described in the foliowing paragraphs of HOW
TO MAKE CHECKS WITH THE KEY SWITCH “OFF” and
HOW TO MAKE CHECKS WITH THE KEY SWITCH
“ON".

MAINTENANCE

Tires And Wheels {See FIGURE 9.)

Inspect the tires for wire, rocks, glass, pieces of metal,
holes, cuts and other damage. Remove any object that
will cause damage. Check for loose or missing hardware.
Remove any wire strapping or other material that is
wrapped around the axle.

11402

1. CHECK FOR DAMAGE AND REMOVE NAILS,
GLASS, METAL AND OTHER OBJECTS
2. MAKE EDGES SMOOTH

FIGURE 8. CHECK THE TIRES

65

Yale

A cauTtion

Check all wheel nuts after 2 to 5 hours of operation:
when new lift trucks begin operation and on alt lift
trucks when the drive wheels have been removed and
installed. Tighten the nuts in a cross pattern to the
correct torque value shown in the MAINTENANCE
SCHEDULE. When the nuts stay tight for eight hours,
the Interval for checking the torque can be extended
to 500 hours,

Make sure the wheel nuts are tight. Tighten the wheel
nuts in a cross pattern to the correct tarque value shown
in the MAINTENANCE SCHEDULE table,

Forks (See FIGURE 10.)

The identification of a fork is determined by how it is con-
nected to the carriage. Thess lift trucks have hook forks.

ADJUSTMENT

Hook forks are connected to the carriage by hooks and
lock pins. See FIGURE 10. These lock pins are installed
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. through the top fork hooks and fit into slots in the top car-

riage bar. Adjust the forks as far apart as possible for
maximum support of the load. Raise the lock pin in each
fork to slide the fork on the carriage bar. Make sure the
lock pin is engaged in the carriage bar to lock the fork in
position after making adjustments.

REMOVAL (See FIGURE 11.)

A\ WARNING

Do not try to Hft a fork without a lifting device. The
forks can weigh up to 180 kg (400 Ib) each.

Slide a hook fork to the fork removal notch on the car- ,
riage. Lower the fork onto blocks so that the bottom hook
of the fork moves through the fork removal notch. Lower
the carriage further so that the top hook of the fork is dis-
engaged from the top carriage bar. Move the carriage
away from the fork, or use a lifting device to move the fork
away from the carriage.
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=N

. TIP ALIGNMENT (MUST BE

. CRACKS
. LATCH DAMAGE
. HEEL OF FORK (MUST BE 90°

WITHIN 3% OF FORK LENGTH)

CARRIAGE

HOOK

Y
E®NDO PWND

OF DIMENSION "X")

LOAD BACKREST EXTENSION
MAXIMUM ANGLE 93%

. LATCH ASSEMBLY

FORK TIP ALIGNMENT
LENGTH OF FORKS 3% DIMENSION

915 mm (36 in) 27 mm (1.10 in}
1220 mm {48 in) 37 mm (1.45 in)
1830 mm (72 in) 55 mm (2.15 in)

BO290000

FIGURE 10. HOOK FORK

MAINTENANCE
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1. CARRIAGE BARS
2. HOOK FORK
3. BLOCKS

FIGURE 11. REMOVE A HOOK FORK

INSTALLATION

Move the fork and carriage so that the top hook on the
fork can engage the top carriage bar. Ralse the carrjage
to move the lower hook through the fork removal notch.
Slide the fork on the carriage so that both upper and lower
hooks engage the carriage. Engage the lock pin with a
noich in the top cartiage bar.
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Inspection Of Mast, Forks And Lift Chains
(See NO TAG and FIGURE 12,)

A WARNING

NEVER work under a raised carriage or forks. Lower
the catriage or use chalns on the mast weldments
and carriage so that they can not move. Make sure
the moving parts are attached to a part that does not
move.

Do not try to correct fork tip alignment by bending
the Torks or adding shims. Replace damaged forks.

Never repair damaged forks by heating or welding.
Forks are made of special steel using special proce-
dures. Replace damaged forks.

1. Inspect the welds on the mast and carriage for cracks.
Make sure that the nuts and bolts are tight.

2. Inspect the channel for excessive wear in the areas of
roller contact. Check the rollers for wear or damage.

3. Inspect the load backrest extension for cracks and
damage.

4. Inspect the forks for cracks and wear. Check that the
fork tips are aligned as shown in item 1 of FIGURE 10.
Check that the bottom of the fork is not worn {item 4).
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5. Replace any damaged or broken parts that are used to
keep the forks locked in position,

6. Inspect the lift chains for the correct lubrication. Use
engine oil or Chain and Cable Lubricant available from
your dealer for Yale lift trucks.

|
T

1. WORN PIN 5. LOOSE LEAVES °
2. CRACKS 6. DAMAGED PIN

3. EDGE WEAR 7. RUST

4. HOLE WEAR

FIGURE 12. CHECK THE LIFT CHAINS

7. Inspect the fift chains for cracks or broken links and
pins. See FIGURE 12,

MAINTENANCE

8. Inspect the chain anchors and pins for cracks and dam-
age.

b, Make sure the lift chains are adjusted so that they have
equal tension. If the chains need to be replaced or ad-
justed, it must be done by authorized personnel.

Safety Labels

A WARNING

Safety labels are installed on the lift truck to give
information about possible hazards. It is important
that all safety labels are installed on the {ift truck and
can be read.

Check that all safety labels are installed in the correct lo-
cations on the lift truck. See the PARTS MANUAL or
Section 2 of the SERVICE MAINTENANCE MANUAL for
the correct locations of the safety labels.

Steering Column Latch

Make sure the latch for the steering column operates cor-
rectly. The latch must NOT allow the column to move un-
iess the latch is released.
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Operator Restraint System
{See FIGURE 13.)

There is an indicator light on the display panel for the_seat
belt. The red light is ON as described in the MODEL DE-
SCRIPTION section of this manual. The light can help the
operator remember to fasten the seat belt.

The seat bealt, hip restraint brackets, seat and mounting,
battery restraint (seat plate) and latch are alt part of the
operator restraint system. Each item must be checked to
make sure it is attached securely, functions correctly and
is in good condition.

The seat belt must latch securely. Make sure the seat belt
extends and retracts smoothly and is not damaged or
torn. If the seat belt can not be pulled from the retractor
assembily, it must be replaced.

Make sure the seat rails are not loose. The seat rails rmust
lock securely in position, but move freely when unlocked.
The seat rails must be securely attached to the mounting
sutface.
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1. HIP RESTRAINT BRACKETS
2. SEAT BELT
3. SEAT RAILS

FIGURE 13. OPERATOR RESTRAINT SYSTEM

Battery Restraint System {See FIGURE 14.)

The battery restraint system is a heavy steel seat plate
that has a hinge at the front of the battery compariment.
Spacers are used inside the battery compariment to pre-
vent horizontal movement of the battery.
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Battery

NOTE: There can be one of two types of batteries. One
type has removabie cell caps. The other type has sealed
celis. The sealed batteries require a different charger, the
electrolyte level or specific gravity cannct be checked and
water cannot be added to the electrolyte.

A WARNING

Never put tools or other metal on the battery. Metal
on the battery can cause a short circuit and possible
damage or injury. ‘

The acid in the electrolyte can cause injury. If the
electrolyte is spilled, use water to flush the area.
Make the acid neutral with a solution of sodium bi-
carbonate (soda). Acid in the eyes must be flushed
with water immediatety.

Batteries generate explosive fumes. Keep the vents in
the caps clean. Keep sparks or open flames away
from the battery area. Do not make a spark from the
battery connections.

Disconnect the battery when deing maintenance.,

MAINTENANCE

Make sure that the voltage and the weight of the battery
are correct as shown on the nameplate. See BATTERY
SPECIFICATIONS at the rear of this manual to check for
correct battery dimensions.

Keep the battery case, top cover and the area for the bat-
tery clean and painted. Leakage from the battery and cor-
rosion can cause a malfunction in the electric controls of
the lift truck. Use a water and sodium bicarbonate {soda)
solution to clean the battery and the battery area. Keep
the top of the battery clean, dry and free of corrosion.

Make sure the battery is charged and has the correct voit-
age and ampere hour rating for the lift truck. See the
nameplate.

inspect the battery case, connector and cables for dam-

. age, cracks or breaks. See the battery dealer in the area

to repair any damage.

On batieries with cell caps, check the level of the electro-
lyte daily on a minimum of one cell. Add only distilled wa-
ter, as necessary, to all cells that do not have the correct
electrolyte level. The correct level is half-way between
the top of the plates and the bottom of the fill hole.
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Hydraulic System (See FIGURE 15.) .

A\ WARNING

At operating temperature the hydraulic oil Is HOT. Do
not permit the oil to contact the skin and cause a
burn.

A cauTioN

Do not permit dirt to enter the hydraulic system when
the oll level is checked or the filter is changed.

Never operate the pump without oil in the hydraulic
system. The operation of the hydraulic pump without
oil will damage the pump.

Check the hydraulic olf fevel when the oil is at operating
temperature, the carriage is lowered and the key switch is
in the OFF position. Add hydraulic oil only as needed. If
more hydraulic oil is added than the FULL level, the hy-
draulic oil will leak from the breather during operation.

_ Inspect the hydraulic system for leaks and damaged or
loose components,

T4
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1, HYDRAULIC TANK
2. BRAKE FLUID RESERVOIR

FIGURE 15. HYDRAULIC AND BRAKE CHECKS

HOW TO MAKE CHECKS WITH THE KEY

SWITCH ON :

A WARNING

FASTEN YOUR SEAT BELT! The seat beit is installed
to help the operator stay on the truck if the lift truck
tips over. IT CAN ONLY HELP IF IT IS FASTENED.




Yale

- MAINTENANCE

A battery retention bar is used on all models where batter-
ies can be longer, This bar has a hinge fastened to the
counterweight and is part of the hood mechanism on lift
truck with hoods. The retention bar is also installed on lift
trucks without hoods.

To operate correctly, the battery restraint plate must be
locked in the down position. The batiery retention bar
{and hood) must be lowered first, then the battery re-

_ straint plate is locked in the down position over the bar.
The battery must have spacers to prevent movement in

any one horizontal direction of 13 mm (0.5 in) maximum.
Use the knob near the hinge to release the battery re-
straint plate (see FIGURE 14.) Use the handle on the re-
straint plate to raise the plate and seat. A spring brace will
hold the assembly in the up position. {f installed, raise the
hood. Make sure that the battery can not move mare than
a total of 13 mm (0.5 in) in any one horizontal direction.
Make sure the correct spacers are installed fo prevent the

MAINTENANCE

movement. See your dealer for Yale lift trucks to replace
damaged or missing spacers. If a smaller battery of the
porrect weight (see Nameplate) is installed and the spac-
ers cannot prevent movement, your dealer for Yale lift
trucks has larger spacers. Push the seat and the battery
restraint down until the latch locks. Make sure the battery
restraint is locked securely. Lift on the battery restraint to
make sure it is latched and will not move,

A WARNING

The battery restraint and its latch mechanism must
operate correctly before a lift truck is operated. The
battery retention bar must be down and under the
seat and battery restraint plate. Make sure the battery
has a cover if the lift truck does not have a hood.

if necessary, adjust the battery spacer system as de-
scribed in HOW TO CHANGE THE BATTERY.
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11612

1. SEAT

2, BATTERY RESTRAINT (SEAT PLATE)
3. KNOB FOR LATCH MECHANISM

4. HINGE

5. LATCH

11512

6. SPRING BRACE

7. HOOD

g BATTERY RETENTION BAR
9. COUNTERWEIGHT

FIGURE 14. BATTERY RESTRAINT
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3\

Make sure the.area around the lift truck is clear before
moving the lift truck. Always look in the direction that you
intend to move the lift truck. Be careful when making the
checks.

Gauges, Horn And Fuse (See TABLE 1.)

1. Check the operation of the gauges and horn. The horn
will operate when the key is in any position. On both the
standard and enhanced panels, the hourmeters record
the hours during aperation. The hours are displayed on
the digital display as described in the MODEL DESCRIP-
TION section of this manual.

2. The battery indicator will operate as described in the
MODEL DESCRIPTION section of this manual.

3. Most fuses are located in the electrical compartment.
Steering System

A\ WARNING

Because the lift truck has hydraulic power steering,
the lift truck can be difficuit to steer when the power
steering pump Iis not operating.

MAINTENANCE

Make sure that the steering system operates smoothly
and gives good steering control,

Service Brakes (See TABLE 1.)

There is an indicator light on the display panel for the
brake fluid level. The red light is ON as described in the
MODEL DESCRIPTION section of this manual. If the light
is ON during operation, the fluid in the reservoir for the
brake master cylinder is too low. Add brake fluid and
check for leaks. The reservoir is under the brake pedal
and fioor plate, Clean the area around the filt cap so that
no dirt enters the reservoir.

Check the operation of the service brakes. Push on the
brake pedal. The brakes must be applied before the pedal
reaches the floor plate. The brake pedal must stop firmly
and must not move slowly down after the brakes are ap-
plied. The brakes must apply equally to both drive wheels
with no noticeable pull to either side. The service brakes
are automatically adjusted as the brakes are applied when
the lift truck changes directions.

NOTE: Some lift trucks are used in operations wherg the
autornatic adjusters can be slow to adjust the brake
shoes. If the brakes need adjustment, operate the lift
truck in forward and reverse 10 times. Apply the brake
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pedal firmly, but do not cause the wheels to slide. If the
automatic adjusters do not adjust the brake shoes, a qual-
ified service person must check the operation and condi-
tion of the brakes.

A WARNING

Loss of flitid from the brake fluid reservoir indicates
a leak. Repair the brake system before using the lift
truck. Replace the brake fluid in the system if there is
dirt, water or oil in the system.

Parking Brake (See TABLE 1.)

There js an indicator light on the display panel for the
parking brake. The red light is ON as described in the
MODEL DESCRIPTION section of this manual. If the light
is ON after approximately one second, the operator is not
onthe seat or the key s in the OFF position. An atarm will
also make a noise. ALWAYS apply the parking brake
when leaving the seat.

Make sure the service brakes operate correctly before
checking the operation of the parking brake. Check the
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operation of the parking brake. The parking brake, when
in good condition and correctly adjusted, will hold a lift
truck with a capacity load on a 15% grade {1.5 ft rise in 10
ft). If necessary, adjust the parking brake by first making
sure the lift truck cannot move {block wheels). Release
the parking brake and remove the floor plates for access
to the adjustment knob at the bottom of the pedal linkage.
Turn the knob clockwise to increase the braking force.

Some lift trucks are equipped with an additional linkage
that automatically actuates a separate brake when the
operator leaves the seat (seat brake). When correctly ad-
justed, this brake will also hold the lift truck with a capac-
ity load on a 15% grade. if the brake does not hold the lift
truck on the grade, the seat brake must be adjusted by
authorized service personnel according to the procedure
in the Brake System 1800 YRM 338.

Controi Levers And Pedals

Check that the levers for the mast and attachment oper-
ate as described in TABLE 1. and TABLE 4. Check that
the brake operates as described in TABLE 1.
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Lift System Operation
(See TABILE 1. and TABLE 4.)

A\ WARNING

NEVER work under & raised carriage or forks. Lower
the carriage or use chains on the mast weldments
and carriage so that they can not move. Make sure
the moving parts are attached to a part that does not
move.

Do not try to locate hydraulic leaks by putting hands
on pressurized hydraulic components. Hydraulic oil
can he injected into the body by pressure.

1. Check for leaks in the hydraulic system. Check the
condition of the hydraulic hoses and tubes.

2. Slowly raise and lower the mast several times without a
load. The mast components must raise and lower
smoothly in the correct sequence. The carriage raises
first, then the inner mast and intermediate mast (three
stage full free lift mast only).

NOTE: Some parts of the mast move at different speeds
during raising and lowering.

MAINTENANCE

3. The inner mast and the carriage must lower completely.

A. Raise the mast one metre (three feet), with a capacity
load. The inner mast and carriage must raise smoothly.
Lower the mast. All moving components must lower
smoothly.

5. With the load lowered, tilt the mast backward and for-
w;ard. The mast must tilt smoothly and both tilt cylinders
must stop evenly.

6. Check that the controls for the attachment operate the
functions of the attachment. See the symbols by each of
the controls. Make sure all of the hydraulic lines are con-
nected correctly and do not leak.

HOW TO CHARGE THE BATTERY

A WARNING |

The acid in the electrolyte can cause injury. if
electrolyte is spilled, use water to flush the area.
Make the acid neutral with a solution of sodium
bicarbonate (soda) and water. Acid in the eyes must
be immediately flushed with water.
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Batteries generate explosive fumes when they are
being charged. Keep fire, sparks and burning
material away from the battery charger area. Prevent
sparks from the battery connectors.

Charge batteries only in the special area for charging
patteries. When charging the batteries, keep the vent
caps clean. The battery charger area must have
ventilation so that explosive fumes are removed.
Open the hood over the battery or remove the cover if
the battery has a cover. '

Disconnect the battery when doing cleaning and
maintenance.

A cauTioN

Never connect the battery charger plug to the plug of
the lift truck. You can damage the traction contro!
circuit. Make sure the charger voltage is the correct
voltage for the battery.

Use only battery chargers approved by the battery
manufacturer or dealer. ‘
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Correct use of the hydromieter (FIGURE 16.) and proper
operation of the battety charger is important. Foliow the
instructions of the charger manufaciurer. Never let the
battery discharge below the minimum value given by the
battery manufacturer. A fully charged battery will have a
specific gravity of 1.265 10 1,310 at 25°C (77°F). See
FIGURE 16. Never charge a battery at a rate that will
raise the electrolyte temperature above 49°C (120°F). Do
not let a battery stay discharged for a long period of time.

1. NORMAL CHARGE: This charge is normally given to a
battery that is discharged from normal operation. Many
customers charge the battery at regular intervals that de-
pend on use. This procedure will keep the battery correct-
ty charged if the battery is not discharged below the limit.
Always use a hydrometer to check the battery it the bat-
tery is charged at regular intervals. Frequent charging of a
battery that has a 2/3 or more charge can decrease the
tife of the battery.
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2. EQUALIZING CHARGE: This charge is at a low rate
and balances the charge in ali of the cells. The equalizing
charge is normally given approximately once a month. It is
a charge at a slow rate for three to six hours in addition to
the regular charging cycle. Do not give an equalizing
charge more than once a week. The most accurate spe-
cific gravity measurements for a charged battery will be
after an equalizing charge. If the spegcific gravity differ-
ence is more than 0.020 between cells of the battery after
an equalizing charge, there can be a defective cell. Con-
sult your battery dealer.

11034

NOTE: Many installations have battery chargers that can

follow a program to automatically charge a battery accord-

%F;Sx(\)f[t‘:‘rl\? ELE&ISO" COSQE&QON C(\)/ESSEST ing to recommendations of the battery manufacturer. Use
READING TEMP. the recommendations of the battery manufacturer for

1210  31°C(87°F)  +0.008 1213 charging the battery

1.210 27°C (BO°F) +0.001 1.211 _

1.210 25°C (77°F) 0.000 1.210 HOW TO CHANGE THE BATTERY (See

1.210 18°C (64°F) -0.004 1.206 FIGURE 17., FIGURE 18., and FIGURE 19.)

- <3 Q

+0.001 or -0.001 for each 2°C from the 25°C base value. A WARNING

' Batteries are heavy and can cause an injury. Use care
FIGURE 16. CHECK SPECIFIC GRAVITY to avoid injury. Do NOT put hands, arms, feet and or
legs between the battery and a solid object.
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the detent engages to hold the steering column. Slide the

Make sure the capacity of the crane and spreader bar

: is greater than the weight of the battery. The weight seat to the rear adjustment position. Release the lock on
of the battery is normally shown on the battery case. the battery restraint and tilt the battery restraint and seat
The maximum battery weight is shown on the lift to the up position. Make sure the battery restraint and the
truck Nameplate. The spreader bar must NOT be seat are locked in the up position.

made of metal or it must have insulated straps.

The replacement battery must fit the battery area cor- _2. i the lift truck has a hood, open the hood from over the

recily. Use spacers to prevent the battery from mov- battery. See FIGURE 18. if the battery is not a covered
i ing horizontally in the battery compartment. battery, put an insulating cover over the battery. 1f the iift
| truck has a battery retention bar, secure the bar in the UP
Make sure that the battery voltage and weight of the position.
replacement battery Is correct as shown on the
Nameplate. 3. Use a spreader bar and crane to lift the battery from

Make sure the battery restraint is locked in the down the lift truck. See FIGURE 19. When a replacement bat-

| position before the lift truck is operated. Make sure tery Is installed, make sure the battery fits the battery

the battery retention bar is lowered and locked under compartment. Use spacers to prevent the battery from
the seat. moving more than a total of 13 mm (0.5 in} in any one

horizontal direction. See FIGURE 17,
Before connecting the battery, make sure the key

switch is in the OFF position and the parking brake Is
set. P parking A WARNING

) Correct operation of the battery restraint system re-
quires that the battery does not move more than 13

1. Disconnect the battery. Move the connector and cables mm (0.5 in). Make sure the battery spacers are cor-
s0 that they will not be damaged when the battery is rectly adjusted. Use only spacers supplied with the
moved. Tilt the steering column forward and make sure truck.

8O
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SIDE SPACERS
RS 6.5 mm MAX
FRONT SPACER &%‘,‘_})SIDE'
1. BATTERY 5. SHIM
COMPARTMENT 6. STORE EXTRA SHIMS IN
2. BATTERY FRONT OF BULKHEAD
3. BULKHEAD 7. STORE SPACER UNDER
4. SPACER BATTERY COMPARTMENT

FIGURE 17. BATTERY COMPARTMENT SPACERS

4. The [ift trucks are equipped with adjustable spacers in
the battery compartment. See FIGURE 17. Add or re-
move shims from under the front spacer bar to control the
movement of the battery in the forward and backward di-
rections. Install an equal number of shims at each
capscrew. Install the unused shims under the nuts of the
capscrews (outside battery compartment). ‘

The spacers on each side of the battery can be adjusted
to controt the movement of the battery from side to side.
Access to the nuts for the spacers for the sides of the bat-
tery is under the frame near the steer tires. Tighten all
capscrews. It can be necessary fo install the side spacérs
facing the opposite direction for some batteries. [t the
spacers can not be adjusted for a battery that is specified
for this lift truck, see your dealer for Yale lift trucks for the
correct spacers.
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FIGURE 18.

OPEN THE HOOD 1145t
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FIGURE 19. CHANGE THE BATTERY
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1. SOUD RUBBER TIRE
(PRESS-ON)
2. WHEEL

94568

FIGURE 20. WHEEL AND TIRE

TIRES AND WHEELS
(See FIGURE 20. and FIGURE 21}

A wARNING

The type of tires tires are shown on the lift truck
Nameplate. Make sure the Nameplate is correct for
the type of tires that are installed on the lift truck.

General

These lift trucks uée solid rubber tires. Solid rubber tires
made from softer or harder material can be installed as
optional equipment. The tread on the solid rubber tires
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. can be either smooth or it can have lugs. Electric com-

pound tires are recormmended. Do not mix types of tires
or tread on the lift truck. Make sure the type of tires that
are installed on the Iift truck are the same as shown on
the lift truck Nameplate.

Remove The Wheels From The Lift Truck

A\ WARNING
Wheels must be changed and tires repaired by

trained personnel only,
Always wear safety glasses.

1. Raise the lift truck as described in How To Put A Lift
Truck On Blocks in this manual.

2. Remove the wheel nuts and remove the wheel from the
lift truck. Lift truck wheels are heavy.

Remove The Tire From The Whee] And install
Tire On The Wheel (See FIGURE 21.)

1. The correct tools, equipment and a press ring must be
used for each size of wheel. Use a press to push the
wheel from the rim and tire. The capacity of the press
must be approximately 36 000 kg to 181,600 kg (80,000
to 400,000 ib).
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NOTE: Make sure the tires are installed on the wheels
according to the dimensions shown in FIGURE 21. The
tires must be installed the same for both wheels {drive or
steer). Also check the Nameplate of the lift truck for the
correct fread width.

2. When the drive wheels are installed on the lift truck,
tighten the whesl nuts to the torque shown in the Specifi-
cations column in the MAINTENANCE SCHEDULE.

* OFFSET 1S MEASURED AT THE
OUTSIDE OF THE WHEEL.

—_— f— A
WHEEL TIRE OFFSET*
WIDTH - | MEASUREMENT “A”
RIVE |~ 229 mm (9 in) 0
D
304 mm (12 in) 0
1 i 0
STEER 52 mm (6 in)
178 mm (7 in) 12,7 mm (0.5 in)
STEER TIRE DRIVE TIRE
AND WHEEL AND WHEEL
FIGURE 21. WHEEL AND TIRE MOUNTS 12188
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install The Wheels * die. Install the cuter bearing cone and castle nut. Tighten

1. Install the wheel on the hub. Tighten the nuts as shown
in the Specifications.

A caution

Check all wheel nuts after 2 to 5 hours of operation:
when new lift trucks begin operation and on all lift
trucks when the drive wheels have been removed and
installed. Tighten the nuts in a cross pattern to the
correct torque vatue shown in the MAINTENANCE
SCHEDULE. When the nuts stay tight for elght hours,
the interval for checking the torque can be extended
to 500 hours. ‘

2. The steering wheels are fastened to the spindle of the
steering axle with a large castle nut. Make sure the inner
and outer bearings are correctly lubricated with grease.

Install the wheel and inner bearing assembiy on the spin-
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the castle nut to 200 Nm (150 Ibf ft) while the wheel is
rotated. l.oosen the castle nut to less than 27 N.m (20 Ibf
). Tighten the castle nut to 34 Nm (25 Ibf ft}. Tighten the
castle nut to the first position where the cotter pin can be
instalied. Install the cotter pin.

CHANGES TO THE OVERHEAD GUARD

A WARNING
Do not operate the lift truck without the overhead
guard correctly fastened to the lift truck.

Do not make changes to the overhead guard by weld-
ing. Changes that are made by welding, or by drilling
holes that are too big in the wrong location, can re-
duce the strength of the overhead guard. See the in-
structions for “Changes To The Overhead Guard” In
the SERVICE MAINTENANCE MANUAL.
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TABLE 5. BATTERY SPECIFICATIONS*
MINIMUM R
MODEL voLTS COMPSA;'Z:‘-EI-MENT EEEEE:Y MinimumWEIGHLaximum
Length x Width ) "

ERCO70HG, ERCO80HG 36 301 x 369 1) 2557% 138,01 (13%% lfg) pave Lt(g)
ERC100HG-39 3| Gorsaom | (rajeoom | ool | (el
Eroes | | i | uminsern | e |z

o | 0 | mruln | weiean | s | amn
ercorore, Ercosona | as | eSO SRIEOTT | gaony | @eeei)
ERC100HG-39 | GaTaom | Graiseom | a0l | e
ERC100HG-45 ® | B ew | wsalsacew | @ocow, | sesa)
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compartment.

‘Batteries Without Cover: 950 to 1117 mm (37.4 to 44.0 in)
Batteries With Cover. 950 t01143 mm (37.4 to 45.0 in)

NOTE: Maximum tolerances are +0 and -13 mm (+0 and -0.5 in} for the size of the battery compartment. The
| battery . specification chart shows the maximum size tolerances that will permi

t the battery to still fit into a battery

MAINTENANCE Yale
TABLE 5. BATTERY ’SPEC[FlCATlONS*
MINIMUM
BATTERY WEIGHT
MODEL voLts | COMEATTMENT LENGTH = —
H i
Length x Width Min./Max. i eximum
ERCT2 993 x 1146 mm | 1115/ 1150 mm 1919 kg 2700 kg
C120HG 48 (39.3 x 45.1 in}) (43.9/ 45.3 in) (4231 ib) (5954 1b)
*BATTERY WIDTH
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