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Every effort has been made to provide complete and accurate information in this manual. However,
although this manual may include a specifically identified warranty notice for the product, Fairbanks Scale
makes no representations or warranties with respect to the contents of this manual, and reserves the right
to make changes to this manual without notice when and as improvements are made.

Fairbanks Scale shall not be liable for any loss, damage, cost of repairs, incidental or consequential
damages of any kind, whether or not based on express or implied warranty, contract, negligence, or strict
liability arising in connection with the design, development, installation, or use of the scale.

© Copyright 2017

This document contains proprietary information protected by copyright. All rights are reserved; no part of
this manual may be reproduced, copied, translated or transmitted in any form or by any means without
prior written permission of the manufacturer.
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SEGTION 1: GENERAL INFORMATION

1.1 INTRODUCTION

This manual describes the installation and use of the FH SERIES. The FH SERIES
is a hydraulic measuring system for forklift trucks and stackers. The installer must be
informed of the contents of this manual.

Follow the contents of the manual precisely. This manual should be kept on a safe
and dry place. In case of damage or loss the user may request a new copy of the
manual from Fairbanks Scales.

Warnings & Safety Measures

When installing the FAIRBANKS FH SERIES,
please observe the instructions and guidelines
in this manual carefully. Always perform each
step in sequence. If any of the instructions are
not clear, please contact Fairbanks Scales.

READ CAREFULLY!

e All safety regulations that apply on the truck remain valid and unchanged.

e No weighing operations are allowed if any persons or objects are in the vicinity;
around, under or close to the load.

e Any modifications done to the FH Series must be approved in writing from the
supplier, prior to any work being completed.

e It is the sole responsibility of the purchaser to train their own employees in the proper
use and maintenance of this equipment.

e Do not operate this unit unless you have been fully trained of its capabilities.

e Check the accuracy of the scale on a regular basis to prevent faulty readings.

¢ Only trained and authorized personnel can service the scale.

¢ Always follow the operating, maintenance and repair instructions of this truck and ask
the supplier when in doubt.

e Fairbanks Scales is not responsible for errors that occur due to incorrect weightings or
inaccurate scales.

e Weighments should not be carried out if there are persons or objects near, next to or
below the forks/weighing last.

¢ A weighment is performed by slowly lowering the forks, this movement can be stopped
at any time by pressing the on/off button on the instrument.

min -10°C max 40°C
15°F 105°F

?/ IP65 O< > 0
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. Section 1: General Information

1.2 FORKLIFT TERMINOLOGY

Forklift
B o, Cab
Mast ] )
r QR
00 \
Battery
_ | /m:mumum" Compartment
arriage | @
Forks Il 2
== &

1.3 FH SERIES COMPONENTS

Components
1. Instrument
2. Pressure Sensor

3. Protective Cable
Covering

4. Reference Arrows
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Protective cover for the sensor
cable

FH Series Instrument

£ Reference arrows
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Section 1: General Information

1.4 TECHNICAL SPECIFICATIONS

Models FH SERIES
Capacity 5,000 — 20,000 Ibs. To fit the capacity of the truck
Graduation 20 Ibs. @ 5,000 Ib. capacity

50 Ibs. @ 10,000 Ib. capacity
100 Ibs. @ 20,000 Ib. capacity

System Tolerance

2 percent of system capacity

Protection Class

IP65 / NEMA 4

Instrument Enclosure

ABS

Power Supply

12V to instrument, 12V or 18-72V from forklift

Display

LCD 0.7” height

Keypad

Three (3) function keys and an On/Off key

Pressure Sensor
Construction

Stainless Steel

Pressure Sensor 7,250 PSI
Rating

Environment

Ratings NEMA 4

Operating Temperature

-10 degrees C (15 degrees F) to +40 degrees C (105 degrees F)

06/17
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SEGTION 2: PRINCIPLES

2.1 HOW THE HYDRAULIC SYSTEM WORKS

The FH Series is a hydraulic weighing system for forklift trucks and stackers. The
load measurement system measures the oil pressure with a pressure sensor. The
pressure in the lifting system depends on the load on the fork lift system. By

measuring the oil pressure in the cylinder, you will get an indication of the weight
that you are lifting.

o~
)

L — Mast

Controller

Carriage
Plate

Manifold
Block T-Fitting

Lift

Reservoir Cylinder

Transducer
(Pressure Sensor)

FH Instrument

@ ,,,,,, Transducter

Signal
Truck Cable
Ignition

©
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pifma. Section 2: Principles

2.2 CYGLE OF OPERATION

The FH Series hydraulic scale is an extremely precise weighing system. It achieves
this accuracy because of the complexity of the components used, and the cycle of
operation. The cycle of operation is performed to eliminate any changes in the wear
and tear of the forklift's mechanical parts over time.

First lift the forks past the reference point and then lower the load to the point where
the stickers are opposite each other. This results in optimal accuracy.

The FH Series instrument takes hundreds of samples during this process and
calculates a weight reading that is +/- 2% accurate.

< —mm

Load

7}

80 cm

SO

It takes several seconds to capture a weight. Once a weight is captured, that weight
will remain on the display until all weight is removed (scale returns to zero).
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SEGTION 3: OVERVIEW OF THE PARTS

The FH Series weighing system exists of two main parts:

1.Instrument
2.Pressure sensor

The sensor has to be connected to a T-fitting on the hydraulic system of the forklift
truck. The instrument, the control panel, runs on power supplied from the forklift. On
the drawing below, you can find the parts of this system.

IMPORTANT: We recommend to have the installation of the sensor in the hydraulic
system of the forklift performed by an authorized lift truck dealer.

Type A: 1 central
cylinder

Instrument

S

Hydraulic
= valve block
T-fitting f

Pressure Sensor——/ —— Sensor cable
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Section 3: Overview of the Parts

Hydraulic
Valve Block

|%*Inﬁ‘[ru ment

i

Sensor Cable
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SEGTION 4: BEFORE INSTALLATION

Check the forklift truck on the following points before you begin the installation:

4.2.1 Capacity of the forklift truck

The FH SERIES system can be installed on a fork lift truck with a maximum capacity
of 20,000 Ibs.

4.2.2 Maximum pressure in the hydraulic system
The FH SERIES works optimally at an oil pressure up to 7,250 PSI.

4.2.3 Battery voltage

The power supply of the instrument can be connected to the battery of the forklift.
The most common voltages for forklift trucks are 12, 24, 48 and 80 V. In cases
where the battery voltages are higher than 12 VDC, the system comes standard with
a DC-DC voltage converter with an output of 12 VDC.

4.2.4 Making the hydraulic system pressure free

The forklift truck has to be free of oil pressure. There are two ways to do this:

Option 1: Lower the forks to the ground in the lowest position and make sure the
system is without oil pressure, you can do this by leaning the mast
forwards. Make sure the chain hangs loose.

06/17 14 Rev.1 51393



FAIRBANKS Section 4: Before Installation

Option 2: Raise the forks and place them on a pallet or another stable object.

Make sure the system is without oil pressure by putting the cylinder in
the lowest position.

Make sure the chain hangs loose.

4.2.5 Mechanical components of the forklift truck

After installation of the FHX Series system on the forklift truck, the truck is part of the
weighing system. The mechanical parts of the forklift truck, such as the mast and
bearings, will influence the accuracy of the weightings. For this reason, it is
important that these components are in good condition:

- No local wear in the mast of the forklift truck

- Clean the system

— Good lubrication of the mast and chains

- Regular maintenance so that the condition of the system is constant

- When lifting and decreasing the forks no whistling and cracking sounds from the
mast

06/17 15 Rev.1 51393



SEGTION 5: INSTALLATION

o Fairbanks Scales Inc. recommends that the mechanical installation of
this device be performed by a trained hydraulic expert.

¢ Fairbanks Scales Inc. recommends that any electrical wiring to the
forklift or stacker should be done by a certified electrician.

e Fairbanks Scales Inc. recommends that all scale calibrations /
adjustments be made by Fairbanks Scales Service, call 800-451-4107.

JEEEEEEEEEEEEEEEESR
-IIIIIIIIIIIIIIIIII'

9.1 GUIDELINES FOR INSTALLATION

NOTE: ALWAYS turn off the power supply before installation!

The installer should be familiar with the brands and models of equipment on which
this converter is installed. The installer should also be trained and have experience
in electrical systems of forklifts.

Follow the guidelines and the installation procedures as well as the guidelines of the
forklift manufacturer to guarantee a safe a reliable installation.

- Make sure that the power supply is connected safely
- Make sure the mounting surface is firm

- Make sure the mounting surface can dissipate the heat from the power supply
good

- Make sure that the fuse is close to the battery of the forklift and matched with
related weighing equipment

- Keep the cables as short as possible, fixate it at least every 45 cm. (18 inch).

Make sure you become familiar with the requirements of the lift truck manufacturer and
make sure you have the right qualifications to perform the installation of the power

supply.
The converter must be installed in a suitable location.

06/17 16 Rev.1 51393



AaRnw Section 5: Installation

See installation steps below:

Step 1. Plan the installation and get the hardware

Step 2. Install the instrument

Step 3. Install the converter (if necessary)

Step 4. Install the further options such as printers, mobile computer and connections

Use only an approved and properly tuned power supply suitable for the country of
operation. Use of alternative power supplies will void the system's warranty and can be
dangerous.

WARNING! Only qualified personnel should perform an installation to a forkilift.
Improper installation can injure the operator or cause damage to the system, inverter,
and/or the other options!

9.2 INSTALLING THE T-FITTING

- Ensure that there is no pressure on the high-pressure hose.

- The pressure sensor is mounted with a T-fitting in the high-pressure hose,
between the valves and the cylinder.

- The connection on the pressure sensor is a 2" — 18 NPT.

- Mount the T-fitting so that the pressure sensor and the cable connection are
pointing downwards. This will prevent air getting into the sensor.

- Protect the cable against moving, sharp or warm parts with the supplied
protective cover.

Correct Incorrect
= = ]
[l
air can escape air gets trapped

06/17 17 Rev.1 51393



AaRnw Section 5: Installation

DR

41— Mast

Controller
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Plate
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Block T-Fitting

Fork

Lift
Cylinder

Reservoir

Transducer
(Pressure Sensor)

FH Instrument

Transducter
Signal

Truck Cable

Ignition

Choose a place where you can mount the pressure sensor:

Mount the pressure sensor in the pressure hose that steers the cylinder. In most
cases, there is one cylinder which moves the carriage plate. The pressure sensor
is mounted as close to the cylinder as possible.

When the pressure hose splits to multiple cylinders, the pressure sensor must be
mounted before the split.

Do not mount the pressure sensor too close to the engine. Large differences in
temperature can influence the accuracy of the system.

If the truck is used constantly, a piece of pipe or hose, up to 2”, can be mounted
between the sensor and the T-fitting. The oil flowing through the t-fitting could be
warm, and offsetting the pressure sensor will keep the oil temperature consistent
at the pressure sensor.

Place the pressure sensor close to the cylinder. There is often more room there
and it is easier to reach.

Choose, if possible, a place to mount the pressure sensor where there are the
least steering and safety valves between the pressure sensor and the cylinder.

06/17
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Section 5: Installation

Type A: 1 central cylinder

Mount the T-fitting into the high-pressure hydraulic line of
the truck near the lift cylinder.

This will allow the pressure sensor to sense the oil
pressure.

Manifold
Block

—
I-ﬂ/'

o
- "

i

Controller
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AaRnw Section 5: Installation

STRQVZS
CaAL¥

Type B: 2 cylinders on both sides

Mount the T-fitting into the high-pressure
hydraulic line of the truck nearest to the lift
cylinder. This will allow the pressure sensor to
sense the oil pressure.

Mount the T-fitting so that the sensor with the
cable connector is facing down. This is to prevent
air getting trapped near the pressure sensor.

Cylinder 1

Manifold
Block
Controller
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AaRnw Section 5: Installation

IS,

Pressure
Sensor

The connector on the
pressure sensor is a

1/ 9 —
T-fitting Va” — 18 NPT.
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Section 5: Installation

The FH instrument should be
easy to use and see without
obstructing the operator’s
view.
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AaRnw Section 5: Installation
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AaRnw Section 5: Installation

When mounting the cable, it is important that the cable is kept neat and protected. Keep
the cable out of sight as much as possible. This minimizes the possibility of damage to
the cable.

It may be necessary to thread the cable through small openings, openings through
which the %2” connector does not fit. In that case, you should disconnect the cable at the
instrument.

The system is supplied with a protective cover for the cable. This can be used where:

- The cable is near parts of the lift truck that become hot.

FH Series instrument

Pressure

Connector
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Section 5: Installation

5.6.1 Wiring Diagram
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AaRnw Section 5: Installation

5.6.2 Purging hydraulic lines

After installing the pressure
sensor to the forklift, it is
important to purge the air
out of the hydraulic lines.

E@

Bring the forks to maximum
height twice to remove any
remaining air from the
hydraulic system.

< J00ooonoonooooon

5.6.3 Placing reference sticker

Two stickers are supplied with this kit. One of the stickers is placed on the mast and one
on the carriage plate. The arrow stickers are used to show the reference height.

Attention:
-Make sure that the operator can see the stickers.

—-Make sure that there is minimal distance between the two arrows. The larger the
distance, the more difficult it will be to gauge the height accurately.

-Choose a practical height: not too high, because then lifting will take more time.
Moreover, it may be dangerous to lift heavy loads too high.
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B Section 5: Installation

9.1 POWER SOURCE

The instrument is installed in the cabin of the forklift truck. Optionally, the power
supply of the instrument can be connected to the battery of the forklift truck. The
most common voltages for forklift trucks are 12, 24, 48 or 80.

In cases where the battery voltage is higher then 12 VDC, the system requires a DC-
DC voltage converter with an output voltage of 12 VDC and possibly a filter.

In addition, the power cable of the instrument with a floating fuse holder with 3.15A
safety fuse.

5.7.1 Guidelines to connect the power supply

- Make sure that the fuse is as close to the power source as possible.
- The fuse must be mounted safely and in an accessible location.

- On electric forklifts, connect the power supply to the battery as close as possible,
do not mount it directly on the battery or in front of a fuse.

- On gasoline, diesel or propane forklifts, connect the power supply as close to the
battery as possible, and avoid the use of existing wiring.

9.8 ELECTRIC FORKLIFTS — POWER CONNECTION

1. Connect the power supply to the battery as close as possible to, but not directly
on, the battery and not in front of a main breaker.

2. Connect the red wire (indirectly: with plug in between) with the positive energy
source (plus pole of the battery) of the forklift.

3. Connect the black wire (indirectly: with plug in between) to the negative power
source (negative pole of the battery) of the lift truck.

4. Make sure the wire connectors are sufficiently isolated from each other. Connect
the battery back on the forklift truck.
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Aannwm Section 5: Installation

+ Forklift Battery

Conwverter F— Filter

Electric Forklift

Forklift
L Converter
, I‘, :‘ B 315A DC
| 1 .
Le—a ! Indicator
L=
|

|
-1

Battery Connector

Optional
Filter
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9.9 GASOLINE, DIESEL OR PROPANE FORKLIFTS — POWER CONNECTION

1. Connect the power supply as close as possible to the battery and avoid the use of
the existing wiring.

2. Connect the red wire to the positive energy source (plus pole of the battery) of the
pallet truck.

3. Connect the black wire to the negative energy source (negative pole of the
battery) of the pallet truck.

4. Make sure the wire connectors are sufficiently isolated from each other.
5. Connect the battery back on the fork-lift truck.

3.15A safety fusein
12 V wiring

s
Instrument +12V | Red

Read the label on the backside of the instrument for the right power supply.
Voltage regulator (inside) + =12 VDC
Voltage converter (inside) + = 20-100VDC

Forklift battery power supply
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AaRnw Section 5: Installation

9.10 PRINTER (OPTION)

5.10.1 On/off printer

Turn the printer on by pushing the X button. After 10 seconds. the printer shuts down
automatically.

5.10.2 Printing

Current weighing data can be printed as individual weights and as a total weight.

x
=
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02 TOT 750

w
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[
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Section 5: Installation

Fpss
Print Example: 01 B/G* 15 Ibs.
02 B/G 348.77 Ibs.
O3 N 940.27 Ibs.
04 N 2645.54 Ibs.
04 PT 330.6 Ibs.
04 TOT 3949.581lIbs.

5.10.3 Replace Printer Paper

1 2z
A |
B ’
| A. Open the housing

of the printer.
B. Remove the old

Open the cover of paper roll.

the printer.

3 4

B
“-0" ,
\ OK!

A. Place the new paper

roll in the printers

housing. Enter the

paper slowly.

B. Close the housing.
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N Section 6: Operation

SEGTION 6: OPERATION

6.1 PROPER OPERATION

The following describes the proper manner of operating the FH Series.

v For accurate weights, do not weigh on a grade greater than 2
degrees.

v" Use the FH Series on a smooth surface. Irregular surfaces may
cause inaccurate weights.

v" Do not load the forklift greater than the rated capacity otherwise
the forklift can be damaged and/or cause possible injury or
death!

6.2 FRONT PANEL LAYOUT

FAIRBANKS

SCALES
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Section 6: Operation

6.3 FRONT KEYS AND INDICATIONS

K

ey

Function

On/ Off Power Switch. This also serves as an escape switch during
data entry or programming. This key also functions as a Units key if
pressed for two (2) seconds).

Zero Key. Zeroes the scale. This key also functions as a Select Digit
key and allows the user to select the flashing digit.

Tare Switch. Allows a manual entry of a tare weight. This key also
functions as a Scroll Down key.

B B

Indication

Summation Button. Allows summing of multiple weighments. This key
also functions as a Scroll Up key.

Function

Stable/Motion: Indicates the scale weight is stable. The annunciator is
off when motion is present.

ik

Net Mode: The scale is in the Net Mode. The scale is in the Gross
Mode when the annunciator is off.

6.3.1 Tur

ning the system on or off

_~

NET

== X2 A kg/bes =& ¥ A g o
SO/T) ST
Turn the Turn the instrument
instrument on off by pressing the
with the ON/OFF OF/OFF button for
button. 3 seconds.
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N Section 6: Operation

The system will turn off after 3 minutes, this saves the power of the batteries.

When the batteries are empty, LO-BA will flash in the screen of the instrument. It is still
possible to perform a number of weighing’s before the system turns off completely.

IMPORTANT: Itis only possible to press a key when the weight in the display is stable,
the “load stable” indication can be seen in the instrument display. If the load is not
stable the keys will not react, this to prevent mistakes. Weighing or adding a moving
load is not accurate.

6.3.2 Using the reference height

Lift the forks a little bit higher than the point at which the stickers are on the carriage
plate and lower them to the reference height. For more information on the reference
height see chapter 4.2

6.3.3 How can | weigh as accurately as possible?

As explained, the hydraulic measuring is very precise but the accuracy is influenced
by the mechanical parts, for example, through dirt, bad bearings in the mast or
internal leaks in the oil circuit. It can also be influenced when the load which has to
be weighed is not in the middle of the forks. Another cause is that the system is not
used correctly.

It is possible to increase the accuracy. How?

- By keeping the mast vertical during the load measurement, within 3°

- By putting the center of gravity in the middle of the forks and in the middle of the
mast.

- By measuring the load at a fixed height.

- By not moving the forks to the reference height too fast. It is best to lift the forks
past the reference height (the height of the stickers on the carriage plate and
mast) and then lower them to the reference height. This should be done slowly,
without sudden stops.

- When raising- or lowering the load takes relatively long you must raise parameter
1. Raising this parameter increases the measuring time.Standard P01 is set on 4
sec. (in most cases the correct configuration).

- Ensure oil liner and connection are not leaking fluid.

06/17 34 Rev.1 51393



Section 6: Operation

IP65

mex 40°C
M05F
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N Section 6: Operation

6.4 CORRECT ZERO POINT

To check the zero point the forks have to be freestanding and they may not touch
the ground. The forks should be empty of any load.

2
- I
NET M
< e D kallb &3
®
Lower the forks to the Check whether the display on
reference height. the instrument shows a zero!

If not, press the 20<
button.

On many systems (dependent on the condition of the lift truck) the display will stay on 0
kg between the lowest position (forks not on the floor) and, for example, a height of two
meters.

If this is the case, the forks do not have to be lowered to the reference height to check
the zero point. This is also true when checking after a lifting or lowering movement. The
zero point can be checked without further actions.
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A1 T/ 4
spavare

Explanation: Net (1) + Tare (2) = Gross (3)

Before starting a new weighing,
make sure that there iz nothing on Lift the load past the reference
the forks! height.

Check whether 0 kg is still
shown on the display!

After a ghort time the display

will show the “load stable’
indication.

Then lower the forks calmly to
the point at which the reference
height arrows are opposite each
other.
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6.6 NET WEIGHING: AUTOMATIC TARE

The instrument offers the possibility to reset tare weights to zero automatically. This way
added or subtracted weights can be determined:

1 2

Prezs the 20T« key. The
instrument is =&t to zero
The "MET" pointer shows
that a tare weight is
activated.

Lower the load to reference
height.

The dizplay shows the net value
of the weighed load.

Place or remove the net load.

When remowving load, this is a
negative value.

Prezs the =04 button to
perform a zero-correction and

refurn in the gross weighing
made.
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----- S

Frezs the 20T« key. The
insirument is 2t to zero
The "MET" pointer shows
that a tare weight is

ctivated.
Lower the load to reference acivats
height.
3 4
- |
! 1000 ’ L J
The display shows the net value
of the weighed load.
Place or remowe the net load.
5 4]

When removing lozad, this is a
negative value.

Press the 04 button to
periorm a zero-correction and
refurn in the grogs weighing
mode.

06/17
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Section 6: Operation

Make sure that the forks are
unloaded.

Fress the 20T« key. The
instrument is =et to zero

3 4 i
|
- 1025
I—__===l h 3 EI:
---'-l ﬁ @
Preszs the PT
button for 3
seconds.
) wawr 6
sy
:@:@G)
Enter the new X
tare value.
Lze the ~ and
v keys until
the desired
value is
reached.
40 Rev.1 51393
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AARRS
FAIRBANKS
e
7 8
Uze the » and Press Enter to
v keys until activate the
the desired tare weight.
value is
reachad.
9 10
The instrument bar “NET” lights up.
The net weight appears on the
display.
11 12
| s [efuinte :CI:‘.:::':‘(‘R% "l
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AARRS
FAIRBANKS
b
13 14
When removing the total weight,
the value iz negative!
15 16

The gross weight iz displayed.

06/17
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6.8 TOTALING/ACCUMULATING

The instrument offers the possibility to add up weighing’s and show the total weight.
When a tare weight is active, the net weight is added up automatically.

1 2

>8¢ ~- |

Press the I key to
add the weighed
load to the tota
weight.

In turn, the instrument shows the sequence
number (number of weighing's) and the [zub)

total.
3 After a few seconds the system will 4
automatically retum fo the standard
logd messurementmode. | | ~F 19gm] |.—. . _._
| |
T i3s0 ' {2 |-
—EHE

Press the I button fo
add the measured
weight to the fotal
weight.

In turn, the instrument shows the sequence
numier (number of weighing's) and the [sub) total
current in the memory.

@ = Erase memory and print

= Erase memory
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The following indications can be shown in the display:

HELP 1 The load measurement system has been overloaded.

HELP 2 The zero point is below the originally calibrated zero point. See load
measurement system calibration.

HELP 3 Negative signal from the sensor.
HELP 4 The tare value entered (manually) is too high. Press key ©PT again to
delete this help message and key in a lower tare value.

HELP 7 Signal from the sensor is too high.

LO-BA The batteries are (almost) empty.
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