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1. Product overview
1.1. Product variants and identification
1.1.1. The type sign

The Z 1500/2000 product family is available in a number of different variants with varying levels of functionality. The
control systems, cylinder configurations, available control units and sensors can vary between the variants. It is there-
fore crucial to first identify the variant at hand to be able to find the correct technical information for it.

The first step in the process of identifying the variant is locating the type sign and reading the information in the tail lift
type-field. The location of the typesign varies between different tail lift models but it is always riveted onto the sup-
port beam of the lift with the most common location being shown on the figure below. There should also be a sticker
showing the same information in the users manual and on the door sill on the drivers side of the vehicle.

The information contained in this document is only valid for the Zepro Z/ZL 1500/2000 family of tail lifts, the Zepro ZDK
250 and the Waltco HDC.
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The nomenclature used by Zepro is as follows:
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v 1500 / MA 12V
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ZL 2000 / DA 24V
175

The four digit number after the model designation denotes the lifting capacity of the tail lift, in kilograms and the three
digit number is the approximate maximum lifting height of the lift in centimeters.



1.1.2. Main components

All variants of the Z 1500/2000 model family consist of the same main components shown in the figure below.

Lift arm
Tilt cylinder
Lift cylinder

Rear underrun
protection device

1.1.3. Cylinder configurations
The Z 1500/2000 is available with two cylinder configurations: MA and DA, denoting the following:

Cyl. config.
MA

Lift cylinders
Single acting

Platform

Mounting brackets
Main support frame

Hydraulic unit & Control card
(inside support frame)

Tilt cylinder
Lift cylinder

Tilt cylinders

Double acting, adjustable

DA

Double acting

Double acting, adjustable

A double acting cylinder uses hydraulic pressure for both extension and compression. A single acting cylinder, on the
other hand, uses hydraulic pressure only in one direction and uses an outside force (gravity) in the other direction.
Double acting tilt cylinders allow for more consistent operational speeds over a wide temperature range which is espe-
cially useful when opening and closing the platform against the box body in colder climate.



1.1.4. Auto tilt

A tail lift equipped with auto tilt functionality automatically tilts the platform down when the platform reaches the ground
and then tilts is back up to horizontal without any additional input from the user other than keeping the lower/raise but-
ton pressed throughtout the motion. The Z 1500/2000 can be equipped with two types of electrical auto tilt systems,
one based on a digital auto tilt sensor and one based on a analog sensor. It can also be without any auto tilt functiona-
lity. Whether the tail lift is equipped with auto tilt functionality or not cannot be determined by reading the information
on the type sign. Instead the type and number of sensors installed on the platform should be checked.

No auto tilt

Digital auto tilt

Analog auto tilt

1.1.5. Control cards

The control card converts the inputs from the user and the sensors into outputs to the motor solenoid and the valves
which accomplish the desired motion. The Z 1500/2000 can be equipped with one of two models of control cards, de-
pending on market and required functionality. The first control card is the ZePRO1 control card which is an advanced
processor based circuit card. The second is the simpler TLC B1 card which is based on solid state relay technology.
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The cylinder configuration and the auto tilt functionality or lack there of has an impact on the software configuration
of the control card required to operate the tail lift. Using a software configuration not meant for a particular cylinder
configuration can lead to the tail lift nor functioning properly or in some cases, not functioning at all. Every card has a
decal showing its configuration. On the ZePRO1 circuit card the configuration is also displayed every time the card is
powered on, see section xxx for details. On the TLC B1 card the configuration can be determined by examining the
position of the three switches on the block in the middle of the card, see section xxx for details. The following table
shows the required configurations for the different variants of the Z 1500/2000.

Cylinder config. Auto tilt ZePRO1 config. TLC B1 config.

No 14 000

MA Yes, digital 14 000
Yes, analog 14 (firmware 9.8 or later) Not supported by card
DA Not available on DA 16 Not supported by card




1.2. Accessing the card and hydraulic unit

The control card and the hydraulic unit are housed inside the main support frame of the tail lift. The card is accessed
by removng the protective plastic cap on the right side of the tail lift. The hydraulic is accessed by swiveling the card to
the side, disconnecting the cable harness, and removing the securing bolt. The unit can then be slid out.

On the front of the support frame there is a cable grommet for passing cables through from the outside to the inside
of the tail lift. Cables going from the card to the sensors, control devices, cabin switch and outer valves are passed
through the grommet. Five screws are used to achieve a seal around the cables and there is a protective cover for
additional protection.




1.3. Battery and cable requirements

For proper function of the tail lift the electrical system needs to be sized per the following:

Item 12V 24V
Minimum battery capacity (I_. ) 180Ah 170Ah
Minimum voltage during operation (U_. ) 9V 18V
Cross sectional area of power cable, length up to 8m 35mm? 35mm?
Cross sectional area of power cable, length 8-15m 50mm? 35mm?
Cross sectional area of power cable, length over 15m Not possible 50mm?

The given cross sectional areas are valid for copper cables. If other conductor material is used proper conversion
needs to be made in order to properly size the connection. The total length of the cable is measured according to the
following figure.

Some vehicle models have restrictions regarding the amount of current the lift can access from the existing
battery. Some vehicle models do not fully charge the battery. It may therefore be necessary to switch to a battery
and sometimes also to a charger with a larger capacity.

1.4. Weights

The weights of different vairants of the Z 1500/2000 are given below as well as the weights for different platforms.

Tail lift Weight (kg)

Z 1500-135 315
Z 1500-155 328
Z 1500-175 344
Z 2000-135 321
Z 2000-155 373
Z 2000-175 373
Aluminium 1705x2540 161
Aluminium 2005x2540 180
Aluminium 2205x2540 194
Steel 1700x2540 285
Steel 2000x2540 335
Steel 2200x2540 374




2. Control cards
2.1. ZePRO1 circuit card

2.1.1. Overview
The ZePRO1 control card can be split into different functional sections as shown in the following figure. In-depth expl-
anations of each section are contained in the following chapters.

Outputs Sensor power
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2.1.2. Ground and power input

The ground and power input section is used for powering the card and as a ground connection for sensors and control
devices. The top pin is used as a voltage supply to the card. Without input voltage to this pin the card will not power
on. The second pin from the top is not used and the rest of the pins are all ground connections.
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2.1.3. Cabin switch input

The tail lift shall be equipped with a system to prevent any unauthorized operation in the absence of the operator. This
can be accomplished in two ways:

a) by switching the card off with a dedicated switch connected to the cabin switch input on the card

b) by cutting the power supply from the battery to the tail lift using a main power switch.

Using both is also an option.
The Zepro cabin switch conssits of a button with a built-in LED that indicates that the tail lift is active and a supple-

mentary LED used fot the open platform alarm. The switch and the supplementary LED are connected to the cabin
switch input on the card and a power source, as shown below.
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The location of the switch is up to the discretion of the installer and the end user but is affected by local laws and regu-
lations. For countries where the EN 1756 standard is in effect, the only approved location for the cabin switch is inside
the cabin or a similar compartment that is locked by a key or a code.

When a cabin switch is not used the CS input on the card is powered directly as shown below.
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2.1.4. Sensor input and power
Sensors are used to provide added functionality when certain conditions are met or limit certain functionality for safety
reasons. The ZePRO1 control card has input pins for up to 6 digital sensors, Di1 through Di6, as well as 2 analog sen-
sors, Ai1 and Ai2. The card can accomodate the sensors shown in the table. Different variants of the Z 1500/2000 use
different types and number of sensors, see the functional descriptions and schematics chapter for more information.

Type
Digital angle sensor

Picture

+
Signal

Explanation

A sensor that uses an articulating ball to output an On/Off
signal for certain angle ranges.

Usually mounted on the platform and used to control the two
hand safety requirement.

Digital angle sensor
(IFM)

A sensor that uses a fluid to measure the angle and outputs
an On/Off signal for certain angle values. More accurate than
the ball type sensor.

Mounted on the platform on tail lifts equipped with digital auto
tilt on which it is used to stop the auto tilt up motion of the
platform when it reaches horisontal level.

Analog angle sensor
(Inclinometer)

Signal
qF_

Advanced analog angle sensor that outputs 0-4,5 V depen-
ding on angle.

Mounted on the platform on tail lifts equipped with analog
auto tilt with angle setting function on which it is used to mea-
sure the platform angle relative to gravity.

Pressure sensor

Outputs an On/Off signal if the pressure exceeds (rising
pressure sensor) or falls below (falling pressure sensor) a
predetermined value.

It is most often used for the open platform alarm, in which
case it is mounted on the positive hydraulic connection to
one of the tilt cylinders. It can also be used for the auto tilt
function in which case it is mounted on the positive hydraulic
connection to one of the lift cylinders.




2.1.5. Control device input and power

The control devices are connected to the control device input section and powered by the control device power section
of the control card. They are used to input user comands into the control card so that they can be interpreted and ex-
ecuted. The control devices can be grouped into two groups depending on their functionality: primary and secondary
devices. Primary devices can operate all functions of the tail lift including those that require two-handed operation for
safety reasons. Secondary devices do not offer the possibility of two-handed operation and therefore unable to opera-
te certain functions. The most common primary control devices for the Z 1500/2000 are shown below.
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The ZePRO1 control card has six control device inputs Ctrl 1 through Ctrl 6.
 Ctrl 1 - Input for a primary control device. Can control all tail lift functions apart from slide in / slide out.
 Ctrl 2 - Input for a primary control device. Same functionality as Ctrl 1.
 Ctrl 3 - Input for a secondary control device such as radio control device with externally mounted receiver.
 Ctrl 4 - Input for a secondary control device such as in-box mounted device with a spiral cable.
» Ctrl 5 - Input used for the slide out / slide in functionality of sliders. Not used on the Z 1500/2000.
+ Ctrl 6 - Input used for the receiver of the radio control device. Same functionality as Ctrl. 3.

The most common secondary control devices for the Z 1500/2000 are shown below.
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2.1.7. Display and LED'’s

The control card is equipped with two LED’s and an alphanumeric display with a status point on the lower right corner
which provide useful information about the system.

The status dot has three states:
Off: no supply voltage to control card.
On: supply voltage is available but the cabin switch is switched off.
Flashing: supply voltage is available and the cabin switch is switched on. The card is awaiting input signal.

When a button press is being registered by the card, LED1 is lit and when the signal from the control device and sen-
sors is registered and approved by the card, LEDZ2 is lit to indicate an active output.

LED1 Alphanumeric
display
00
0\
LED2
Status dot

Startup sequence

Every time the card is switched on, either by turning the cabin switch off and then back on or by cutting the power to
the lift and turning it back on, a startup sequence is displayed on the display. The software configuration is displayed
first, followed by the detected voltage and the firmware version number. It is crucial that the software configuration is
the correct one for the tail lift it is installed on, see the software configurations chapter for more information.

Configuration 1 Detected voltage 12V Firmware 9.0

Sensor input indication

As long as no buttons are pressed and no faults are detected, the display will show the sensors that are active at the
time. This is displayed by the letter “C” followed by lit sector(s) corresponding to a sensor input as shown below. Note
that more than one sensor can be active at the same time in which case more than one sector will be lit at the same
time.

Di1 Di2 Di3 Di4 Did Di6



Control unit input indication

When a button is pressed on a control unit this is indicated on the display. The active control unit (1-6) is shown first,
followed by the active button according to the figure below. If more than one button is pressed at the same time, the
sectors denoting all buttons will lit up at the same time.

—>

o) o] o] o] (o] o] o]

Raise (B) Lower (E) Tilt (C) 2-Hand (X) Slidein Slide out
A flashing number when no buttons are pressed indicates the control device to which the control system is locked.
This can happen when the “lock” button is pressed on a control unit that offers that functionality or more commonly
due to the time delay for switching between control units. This primarily applies to secondary control units such as ra-
dio and coil control units, as other control units have such a short time delay that there is no time to see the indication.

Locked control device indication

Once a button has been released, the control system for the current control device is locked for a while to ensure
that no other person operates the lift from another control device. The current control device number (1-7) will
flash on the display while the control system is locked to it. This primarily applies to radio and coil control devices,
as other control devices have such a short locking period that there is hardly time to see the indication.

Control devices with spiral cable can be equipped with a locking function activated by a button on the device. When
the button is pressed, the control card is locked to the current control device until it is unlocked manually by pressing
on the button again.

The radio control device is also equipped with a locking function. The lock status is indicated by the lock function LED
on the transmitter, which lights up when the lock is activated. In the event of a fault in the remote control, it can be
unlocked by turning the cabin switch (CS) Off/On. If the remote control is in the locked position and the lift has been
unlocked by switching the cabin switch (CS) Off/On, the lift will be locked again as soon as any button on the remote
control is pressed.



Fault indication

If a fault arises, the fault code will be shown in the display in the form of a letter for identifying the fault, followed by a
number(s) and/or segments for additional information. If the system discovers several faults, only the fault code for the
fault with the highest priority will be shown automatically. The display is prioritised in the order in the table below, L/H,
E, F and A. When the cabin switch is turned off, the system scrolls through a list of the last five errors detected before
the display turns off after approx. 5 minutes, the control card then goes into sleep mode.

ID Explanation Notes

Id is followed by a number between 7 and 35 indication the measured voltage.
L Low volatage
Resets automatically when voltage decreases to an acceptable level.

Id is followed by a number between 7 and 35 indication the measured voltage.

H High voltage
Resets automatically when voltage increases to an acceptable level.

Id is followed by a number between 1 and 7 indicating the locked control device where:
1-6: Control device 1 through 6

7: Cabin switch

Locked control
E The number is followed by a segment (see control unit input indication) indicating which

device button was used to lock the device.

Resets automatically if the control system has not received a signal from the relevant con-
trol device for 6 minutes.

Id is followed by a number between 0 and 9 indication the faulty output where:

0-7: Output UO through U7

Short circuit/ | 8: Control power output

F
High current 9: Sensor power output
Resets automaticallt if function is verified to be running.
The tail lift can be used as normal unless it's malfunctioning in which case please contact
A Internal fault

support.

2.1.6. Outputs

The output section is used for power delivery to the solenoid and the valve coils. It consists of 10 pins in total out of
which four are interconnected in two pairs for cases where two coils need the same signal. The U0 output is reserved
for the motor solenoid. U1-U3 are usualy used for valves V1, V2 and V3. U4 and U5 are usually used for the safety
valves on the tilt and lift cylinders and the remaining ouput pins are used for adidional valves. See the functional des-
criptions and schematics chapter for more information.
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2.2 TLC B1 relay card

2.2.1 Overview
The TLC B1 control card can be split into different functional sections as shown in the following figure. In-depth expl-
anations of each section are contained in the following chapters.
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2.2.2. Power supply

The control card is powered through the power supply block in the top right corner of the card and is protected by the
15A fuse right beneath it.
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\Fuse
2.2.3. Cabin switch input

The tail lift shall be equipped with a system to prevent any unauthorized operation in the absence of the operator. This

can be accomplished in two ways:
a) by switching the card off with a dedicated switch connected to the cabin switch input on the card
b) by cutting the power supply from the battery to the tail lift using a main power switch.

Using both is also an option.

The Zepro cabin switch conssits of a button with a built-in LED that indicates that the tail lift is active and a supple-
mentary LED used fot the open platform alarm. The switch and the supplementary LED are connected to the cabin
switch input on the card and a power source, as shown below.

cs
Fuse 2-3A 0G &) | PA-
{ | Q Bl PA+ O O CS
] | WL2 [Q) O | css
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—
—

Fuse 2-3A  Max 12W

The location of the switch is up to the discretion of the installer and the end user but is affected by local laws and regu-
lations. For countries where the EN 1756 standard is in effect, the only approved location for the cabin switch is inside
the cabin or a similar compartment that is locked by a key or a code.

When a cabin switch is not used the CS input on the card is powered directly as shown below.
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2.2.4. Sensor input
Sensors are used to provide added functionality when certain conditions are met or limit certain functionality for safety
reasons. The TLC B1 control card has input pins for up to 4 different sensors, S2 through S5. The S1 input is used to
power the S5 so together they act as a single input. The S1+S5 input is most often used for the auto tilt functionality

on some variants.
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The TLC B1 card can accomodate the sensor types shown in the table below. Different variants of the Z 1500/2000
use different types and number of sensors depending on functionality. See the functional descriptions and schematics
chapter for connection information.

Type
Digital angle sensor

Picture

Explanation

An angle sensor that uses an articulating ball to output an
On/Off signal for certain angle ranges.

Usually mounted on the platform and used to control the two
hand safety requirement.

Digital angle sensor
(IFM)

Uses a fluid to measure the angle and outputs an On/Off
signal for certain angle values. More accurate than the ball
type sensor.

Mounted on the platform on tail lifts equipped with digital auto
tilt on which it is used to stop the auto tilt up motion of the
platform when it reaches horisontal level.

Pressure sensor

Outputs an On/Off signal if the pressure exceeds (rising
pressure sensor) or falls below (falling pressure sensor) a
predetermined value.

It is most often used for the open platform alarm, in which
case it is mounted on the positive hydraulic connection to
one of the tilt cylinders. It can also be used for the auto tilt
function in which case it is mounted on the positive hydraulic
connection to one of the lift cylinders.




2.2.5. Control device input

The control devices are connected to the control device input section and powered by the control device power section
of the control card. They are used to input user comands into the control card so that they can be interpreted and
executed. The control devices can be grouped into two groups depending on their functionality: primary and seconda-
ry devices. Primary devices can operate all functions of the tail lift including those that require two-handed operation
for safety reasons. Secondary devices do not offer the possibility of two-handed operation and are therefore unable to
operate certain functions. The most common primary control devices for the Z 1500/2000 are shown below.
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The most common secondary control devices for the Z 1500/2000 are shown below.
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Right next to the control device input block, there is a single LED and a strip with ten LED’s. The single LED is the
status light for the input fuse. Unlit LED means a short circuit or that the card is switched off. Lit LED means that there
is voltage to the ouput section.

The LED strip indicates that the card is receiving a signal from a sensor and/or a control device. Each function has its
own dedicated LED on the strip. Sesnors S2 through S4 have their own dedicated LED’s as well while S5 and S1 are
grouped together into one LED.

Ji0000000C

O Fuse status LED

2.2.6 Card configuration

The card configuration block is a block with three switches that determines the configuration of the card. For the Z
1500/2000 tail lift family, only the 000 configuration is used which means that all three switches are in their OFF posi-
tion as shown below.

OFF || ON
OFF (3| ON
OFF (=3 |ON

2.2.7 Outputs

The output section is used for power delivery to the solenoid and the coils that control the valves and thereby the
motion of the tail lift. The output block consists of 22 pins in total split into 2 rows. The top row consists of 11 ground
points used for the coils and the solenoid. Four of these pins are interconnected in two pairs for cases where two coils
need the same signal. The bottom row conssists of 11 pins for power delivery to the coils, solenoid and in some cases
warning lights.

On the right side of the output block there is a square white quick connector that is sometimes used for output to UO
through U3 instead of the output pins on the output block.

To the right of the output block there is a single LED used for output fuse status indication. It lights up green when
there is voltage to outputs. Unlit LED means a short circuit or that the relay card is switched off.

To the left of the output block there is a LED strip with 10 LED’s used for active output indication. The bottom LED
lights up when the control card is powered. It should stay lit constantly during normal operation. The top 9 LED’s are
used to indicate active output with each output having its own dedicated LED.
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3. Functional descriptions and schematics
3.1. Z 1500/2000 MA

Description
The Z 1500/2000 MA variant is a tail lift with double acting tilt cylinders, single acting lift cylinders and no auto tilt
functionality. It is equipped with a quick opening valve that increases the opening speed of the platform when certain

conditions are met.

Pressure adjustment ——— Motor/Pump assembly
Qil tank Speed adjustment
Quick open valve, V6 ; i
Constant flow valve Tilt speed adjustment
Lift cylinder, left - Valve, V1
e Valve, V2

Tilt cylinder, left
Valve, V3

Motor solenoid

Safety valve lift, V5

Control device Pressure sensor (open pl.)

[ Angle sensor Constant flow valve

Safety valve tilt, V4

On platform

Control card

Tilt cylinder, right

Lift cylinder, right

Sensors used:

Angle sensor located on the platform used for the safety requirement for two hand operation when opening and
closing against the boxy body. The sensor is inactive when the platform angle is within 45 degrees from vertical and
within this range the two hand control is required. If the platform is closer to horizontal, the sensor is active and the
requirement is removed. This sensor is connected to Di3 on ZePRO1 and to S3 on TLC B1.

Pressure sensor located on the positive hydraulic feed to the tilt cylinder used to activate the open platform alarm. The
sensor is active when the pressure drops below 60 bar which enables the Pa+ and Pa- pins on cabin switch section of
the control card. This sensor is connected to Di4 on the ZePRO1 card and to S4 on the TLC B1 card.



Function: quick open

Description: Platform opening from fully closed against box body to horizontal.
Control input:  Down + Tilt + 2H. Available on primary control devices only.
Sensor input:  None required for function. Angle sensor must be inactive at start of motion.

>0

B High pressure
B Return flow
B Active

Card indication
ZePRO1 TLC B1

Di2
00—
Di Di3

Di6 Di4
7\ @flashing)
Di5
IN
L 1 Y ——’
UP (B) TILT (C)

DOWN (E) 2H/X

22— @ (rashing)
ouT




——0

B High pressure
B Return flow
B Active

Function: lower

Description:
Control input:
Sensor input:

Vertical platform lowering.
Down. Available on all control devices.
None required for function.

Card indication

ZePRO1 TLC B1
Di2 1 —
OO0 K—= I uo | . Output
Di D3 (V1.
| U2 |
: (WEc) | m—
. . U4 | I
Z—\J @flashing) 1 velC—| |E=3|vp
Di5 | u7|C——| |EEE|DOWN
IN w3l || TILT
e L =l = F4
UP (B) TILT (C) : | out
| ]| s5(+31)
DOWN (E) 2H/X 1 ::I gé
7\ @ (flashing) : Input. ]| s2

ouT




Function: tilt down

Description: Tilting down within +45/-10 degrees from horizontal.
Control input: ~ Down + Tilt. Available on all control devices.
Sensor input:  Active angle sensor on platform.

———0

B High pressure
B Return flow
B Active

Card indication

ZePRO1 TLC B1
Di2 I
0058 —% I Uo | I . Output
Dit Di3 .
| U] | —
| U3 |
: : u4 IC
Di6 Di4 [ s |-
2\ @(flashing) | uslC—| |E=|uP
Di5 1 U7 |[C—| || DOWN
IN 1 wL|C—| | ;ETT
¢ PWR |EEE| |C=
e —% | =l
UP (B) TILT (C) : —l out
; | s5(+s1)
S4
DOWN (E) 2H/X | E 53
Z——\ @ nashing) : et @ [= s2

ouT



Function: tilt up

Description: Tilting up within +45/-10 degrees from horizontal.
Control input:  Up + Tilt. Available on all control devices.
Sensor input:  Active angle sensor on platform.

——=0

B High pressure
B Return flow
B Active

Card indication

ZePRO1 TLC B1
Di2 !
00 5—% ( Uo[mmm] @ outeu
Dil D3 | uliea
i () | m—
| Wl |
i , u4 13
7\ @flashing) | us [C— | vP
Di5 I u7 |C—| |C—Jj DOWN
IN 1 owLjC—| |l ;'_lLT
1 PWR|HEE| |
ey 4 : I | N
I | s5(+s1)
S4
DOWN () 2H/X l = b
Z—\ @ fiashing) : et @ | 52

ouT



Function: raise

Description: Vertical platform raising.
Control input:  Up. Available on all control devices.
Sensor input:  None required for function.

——=0

B High pressure
B Return flow
B Active

Card indication

ZePRO1 TLC B1
Di2 |
00—~ p vo[mm] @ output
Dit Di3 T [
| U2 |
| (Vic) |
Di6 Di4 | Bg %
Z—N @fashing) 1 yp|=| [WEE]|uP
Di5 | Uy d [ ] DOWN
IN | wL|C—| 3| Tt
e s — Y [ | [ | — I2NH
UP (B) TILT (C) : il out
, | s5(+s1)
DOWN (E) 2HIX I % gg
N\ @ (fiashing) ; et @ =] s2

ouT



Function: close

Description: Closing fully against the box body.
Control input:  Up + Tilt + 2H. Available on primary control devices only.
Sensor input:  None required for function.

>0

B High pressure
B Return flow
B Active

Card indication

ZePRO1 TLC B1
Di2 I _
005 —> , wE @ outeut
Dit Di3 I oy | —
: v2|lC—3
: U3 |
. ) u4 |3
2\ @(flashing) 1 us|C—]| [|EEE|uP
Di5 I u7|C—| B3| POWN
IN I wL|C—| || TILT
—_— | PWR || |EEEE| 2H
UF’.(E: Tty ! P
I CJjout
| ) s5(+s1)
DOWN (E) 2H/X I — gg
Z—N @ (flashing) : Inpul. |l s2

ouT
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3.2. Z 1500/2000 MA with digital auto tilt

Description

The Z 1500/2000 MA with electronic auto tilt is a variant with double acting tilt cylinders and single acting lift cylinders.
It is equipped with a quick opening valve that increases the opening speed of the platform when certain conditions are
met. It is also equipped with digital auto tilt functionality with adjustable auto tilt angle that is adjusted by physically
changing the angle on the IFM sensor.

Pressure adjustment ——— Motor/Pump assembly
Oil tank Speed adjustment
Quick open valve, V6 Tilt speed adjustment

Constant flow valve

Valve, V1
Valve, V2
Valve, V3

Motor solenoid

Lift cylinder, left
Tilt cylinder, left

Safety valve lift, V5

Pressure sensor (open pl.)

Constant flow valve

Control device (
|:Angle sensor (IFM)

Angle sensor

On platform

Pressure sensor (auto tilt)
Safety valve tilt, V4

Control card

Tilt cylinder, right

Lift cylinder, right

Sensors used:

Angle sensor located on the platform used for the safety requirement for two hand operation when opening and
closing against the boxy body. The sensor is inactive when the platform angle is within 45 degrees from vertical and
within this range the two hand control is required. If the platform is closer to horizontal, the sensor is active and the
requirement is removed. This sensor is connected to Di3 on ZePRO1 and to S3 on TLC B1.

Pressure sensor located on the positive hydraulic feed to the tilt cylinder used to activate the open platform alarm. The
sensor is active when the pressure drops below 60 bar which enables the Pa+ and Pa- pins on cabin switch section of
the control card. This sensor is connected to Di4 on the ZePRO1 card and to S4 on the TLC B1 card.

IFM-type angle sensor located on the platform used to control the auto tilt functionality. The sensor is activated when
the platform is tilted down from horisontal and remains active until the platform is tilted back to horizontal. This sensor
is connected to Di2 on ZePRO1 and to S2 on TLC B1.

Pressure sensor located on the positive hydraulic feed to the lift cylinder. The sensor is used to sense when the plat-
form reaches the ground level at which point the auto tilt down function is activated. The sensor is activated when the

pressure in the hydraulic line drops below 2,5 bar. This sensor is connected to Di5 on ZePRO1 and to S5 on TLC B1

For proper auto tilt function, the Di1 is bridgded to sensor power on ZePRO1. On TLC B1, S3 is bridged to S3+.



Function: quick open

Description: Platform opening from fully closed against box body to horizontal.
Control input:  Down + Tilt + 2H. Available on primary control devices only.
Sensor input:  None required for function. Angle sensor must be inactive at start of motion.

>0

l High pressure
B Return flow
N Active

Card indication
ZePRO1 TLC B1

Di2
00—
Di Di3

Di6 Di4
7\ @flashing)
Di5
IN
L 1 Y ——’
UP (B) TILT (C)

DOWN (E) 2H/X

22— @ (rashing)
ouT




———0

l High pressure
B Return flow
N Active

Function: lower

Description:

Control input:
Sensor input:

Vertical platform lowering.
Down. Available on all control devices.
None required for function.

Card indication

ZePRO1 TLC B1
Di2 1 —
OO0 K—= I uo | . Output
Di D3 (V1.
| U2 |
: (WEc) | m—
. . U4 | I
Z—\J @flashing) 1 velC—| |E=3|vp
Di5 | u7|C——| |EEE|DOWN
IN w3l || TILT
e L =l = F4
UP (B) TILT (C) : | out
| ]| s5(+31)
DOWN (E) 2H/X 1 ::I gé
7\ @ (flashing) : Input. ]| s2

ouT




Function: auto tilt down

Description: Automatic down tilting of the platform once ground level has been reached.
Control input:  Down. Available on all control devices.
Sensor input:  Active pressure sensor on lift cylinder.

40

B High pressure
N Return flow
B Active

Card indication
ZePRO1 TLC B1

Di2 :
00N—7 o] @ ouu
Di 0 U Di3 : UT| —-—
U2
> . U3 |
DI ﬁ U Did | 3‘5‘ -
A&’ © (fiashing) | us || |C—|uP
Di5 | us|C—]| |EEE]|DOWN
IN ! Uy [ | — ;:_'LT
S 7 wL |C 1
UF’.(B? TILT (C , PWR || |3 N
© —| out
> ! | S5(+S1)
! | s4
DOWN (E)’ 0 2H/X : il s3
2N ®ashingg 1+ ot @ |[T| s2
|

ouT



Function: manual tilt down

Description: Tilting down within +45/-10 degrees from horizontal.
Control input:  Tilt + Down + 2H button on all control devices.
Sensor input:  Active angle sensor on platform.

———0

B High pressure
B Return flow
B Active

Card indication

ZePRO1 TLC B1
Di2 1
0058 —% I uo | . Output
Dit Di3 Y
| U] | —
| us |
) ) (WZY | m—
Di6 Did | U5 | -
7\ @(flashing) | ve|lC—| |C=|vP
Di5 1 U7 |[C—| || DOWN
IN o owL|iC—| | ;I&T
| PWR|HEEE| =3
e —% | N
UP (B) TILT (C) : —l out
| | s5(+s1)
s4
DOWN (E) 2HIX ! E 53
Z——\ @ (fiashing) : e @ = s2

ouT



Function: auto tilt up

Description:
Control input:
Sensor input:

Automatic up tilting of the platform untill it is tilted back to horizontal.
Up. Available on all control devices.
Active IFM type angle sensor on platform.

O

B High pressure
B Return flow
B Active

Card indication

ZePRO1 TLC B1
1
Di2
0 O o wo[Emm] @ oveu
Di 0 0 Di3 : A [ —
| (V7 | —
> i U3 |
. : I U4 (C
Dlﬁﬂ UDH i us |l
Z—\J @flashing) | us|C—| || uP
Di5 : ue || [—|DpownN
IN ! v7 |l =3 Ter
(Y Y — = =
UP(B)' UTILT (€) : __| ouT
<> : —1 gi(+81)
DOWN (E) ﬂ 0 2H/X ! :l:l s3
7 \J @ (flashing) 1 Input . | s
|

ouT




Function: manual tilt up

Description: Tilting up within +45/-10 degrees from horizontal.
Control input:  Tilt + Up on any of the connected control devices.
Sensor input:  Active angle sensor on platform.

——=0

B High pressure
B Return flow
B Active

Card indication

ZePRO1 TLC B1
Di2 I
00§—% ¢ vo[umm] @ outu
Dit D3 L | w—
| O] | m—
| U3 |
. . SZY |
£\ @(flashing) 1 us|C—| [(EEEE|uP
Di5 | u7|C—| |C==|DOWN
IN | wLlC—| |- ;I_lLT
1 PWR [HEEE| ==
L 1 — ! i
UP (®) LT — out
. | s5(+s1)
$4
DOWN (E) 2HIX l = b
Z—\ @ fiashing) : et @ | 52

ouT



Function: raise

Description: Vertical platform raising.
Control input:  Up on any of the connected control devices.
Sensor input:  None required for function.

——=0

B High pressure
B Return flow
N Active

Card indication

ZePRO1 TLC B1
Di2 |
00—~ p vo[mm] @ output
Dit Di3 T [
' U2 |
| (Vic) |
NN =
Z—N @(fashing 1 ys|C=]| [EEE]uP
Di5 | Uy d [ ] DOWN
IN | wL|C—| 3| Tt
e s — Y [ | [ | — I2NH
UP (B) TILT (C) : il out
: | ss+s1)
DOWN (E) 2HIX I :,:I gg
N\ @ (fiashing) ; et @ =] s2

ouT



Function: close

Description:
Control input:
Sensor input:

>0

l High pressure
B Return flow
N Active

Closing fully against the box body.
Tilt + Up + 2H button on primary control device(s).
None required for function.

Card indication

ZePRO1
Di2
OO0 N—~
Dit Di3

Di6 Di4
Z—\ @(fashing)
Di5
IN
Y e—

UP (B) TILT (C)

DOWN (E) 2H/IX

Z—N @ fiashing)
ouT

TLC B1
uo 3 Output
u1|—3 .
u2|—3
U3 |
(U | —
() | m—
ve|C—3| |EEE|uP
u7|C—| || DOWN
wLlC—| | TILT
PWR || |HEEE| 2H
| IN
| out
) s5(+s1)
) s4
) s3
mput @ == s2
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3.3. Z 1500/2000 MA with analog auto tilt

(Not done yet)



3.4. Z 1500/2000 DA

Description

The Z 1500/2000 DA is a variant with double acting tilt cylinders and double acting lift cylinders. It is equipped with a
quick opening valve that increases the opening speed of the platform when certain conditions are met. It has no auto

tilt functionality.

Pressure adjustment
QOil tank

Quick open valve, V6
Constant flow valve
Lift cylinder, left \

Tilt cylinder, left

Control device

[ Angle sensor .

.Y

On platform

Control card

Motor/Pump assembly

Speed adjustment

Sensors used:

Tilt speed adjustment
Valve, V1
Valve, V2
Valve, V3

Motor solenoid

Safety valve lift, V5
Pressure sensor (open pl.)
Constant flow valve

Safety valve tilt, V4

Tilt cylinder, right

Lift cylinder, right

Angle sensor located on the platform used for the safety requirement for two hand operation when opening and
closing against the boxy body. The sensor is inactive when the platform angle is within 45 degrees from vertical and
within this range the two hand control is required. If the platform is closer to horizontal, the sensor is active and the

requirement is removed. This sensor is connected to Di3 on ZePRO1.

Pressure sensor located on the positive hydraulic feed to the tilt cylinder used to activate the open platform alarm. The
sensor is active when the pressure drops below 60 bar which enables the Pa+ and Pa- pins on cabin switch section of

the control card. This sensor is connected to Di4 on the ZePRO1.



Function: quick open

Description: Platform opening from fully closed against box body to horizontal.
Control input:  Down + Tilt + 2H. Available on primary control devices only.
Sensor input:  None required for function. Angle sensor must be inactive at start of motion.

>0

l High pressure
B Return flow
N Active

Card indication

ZePRO1
Di2
OJON \u—7
Di10 UDi?a
2
Di6ﬁ UDM
¢ NV @(flashing)
Di5
IN
[ X —
up (B)U ’TILT (C)
2

DOWN (E)’ ' 2H/X
P ¥ & (flashing)
ouT



Function: lower

Description: Vertical platform lowering.
Control input:  Down. Available on all control devices.
Sensor input:  None required for function.

——0

B High pressure
B Return flow
B Active

Card indication

ZePRO1
Di2
OO~
Di10 UDiS
G
Disﬂ UDM
7~ \J @flashing)
Di5
IN
[ X N
up (8)0 UTILT (C)

<2

DOWN (E)’ U 2H/X
N\ @ (flashing)
ouT



Function: tilt down

Description: Tilting down within +45/-10 degrees from horizontal.
Control input: ~ Down + Tilt. Available on all control devices.
Sensor input:  Active angle sensor on platform.

——=0

l High pressure
B Return flow
B Active

Card indication

ZePRO1
Di2
ooy \—
Di10 ’Di3
2
DiGH UDM
¢ Y @(flashing)
Di5
IN
00\ 4
up (5)0 ’TILT (C)

D

DOWN (E)’ O 2H/X
Y\ @ (flashing)
ouT



Function: tilt up

Description: Tilting up within +45/-10 degrees from horizontal.
Control input:  Up + Tilt. Available on all control devices.
Sensor input:  Active angle sensor on platform.

——=0

l High pressure
B Return flow
B Active

Card indication

ZePRO1
Di2
OO0 R4
Di10 ’Di3
G
Diﬁﬂ UDM
7\ @(flashing)
Di5
IN
e,y 4
UP(B)' ’TILT (C)

i

DOWN (E)ﬁ U 2H/X
7\ @ (flashing)
ouT



Function: raise

Description: Vertical platform raising.
Control input:  Up. Available on all control devices.
Sensor input:  None required for function.

——=0

l High pressure
B Return flow
N Active

Card indication

ZePRO1
Di2
OO~
Di1 0 U Di3
<
Di6 ﬂ U Di4
7\ @ (flashing)
Di5
IN
e, -
UP(B)' UTILT (C)

G

DOWN (E)ﬁ Uzn—ux
Z— N\ @ (flashing)
ouT



Function: close

Description: Closing fully against the box body.
Control input:  Up + Tilt + 2H. Available on primary control devices only.
Sensor input:  None required for function.

>0

l High pressure
B Return flow
B Active

Card indication

ZePRO1
Di2
OO0OR—~
Di1 0 UDiS
<2
DiGH UDM
N\ &(flashing)
Di5
IN
00,y 4
UP(B)' ’TILT (C)

<

DOWN (E)ﬁ ' 2H/X
7/~ @ (flashing)
ouT
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3.5. Waltco HDC 33/44

Description

The Waltco HDC is a variant with double acting tilt cylinders and single acting lift cylinders. It is equipped with a quick
opening valve that increases the opening speed of the platform when certain conditions are met. It is also equipped
with digital auto tilt functionality with adjustable auto tilt angle that is adjusted by physically changing the angle on the

IFM sensor.

Pressure adjustment ———— Motor/Pump assembly
Oil tank Speed adjustment
Quick open valve, V6 : i
Constant flow valve Tilt speed adjustment
Lift cylinder, left Valve, V1
S Valve, V2

Tilt cylinder, left
Valve, V3

Motor solenoid

Safety valve lift, V5
Pressure sensor (open pl.)

Control device Constant flow valve

[Angle sensor (IFM)
Control card

Pressure sensor (auto tilt)

Safety valve tilt, V4

On platform

Tilt cylinder, right

Lift cylinder, right

Sensors used:
Pressure sensor located on the positive hydraulic feed to the tilt cylinder used to activate the open platform alarm. The

sensor is active when the pressure drops below 60 bar which enables the Pa+ and Pa- pins on cabin switch section of
the control card. This sensor is connected to S4 on the TLC B1 card.

IFM-type angle sensor located on the platform used to control the auto tilt functionality. The sensor is activated when
the platform is tilted down from horisontal and remains active until the platform is tilted back to horizontal. This sensor

is connected to S2 on TLC B1.

Pressure sensor located on the positive hydraulic feed to the lift cylinder. The sensor is used to sense when the plat-
form reaches the ground level at which point the auto tilt down function is activated. The sensor is activated when the
pressure in the hydraulic line drops below 2,5 bar. This sensor is connected to S5 on TLC B1.

The S1 sensor input is bridged to sensor power for proper auto tilt function.

The S3 sensor input is bridged to sensor power to remove the two hand control requirement.



Function: quick open

Description: Platform opening from fully closed against box body to horizontal.
Control input:  Down + Tilt. Available on all control devices with a tilt button.
Sensor input:  None required for function.

>0

l High pressure
B Return flow
B Active

Card indication
TLC B1

Uo | I @ ot

U1 |

U2 |1/

U3 | I

u4 |1

us | I

Ue (mmmm| |(C—J|UP

u7 |C—]| |IEEE|DOWN

WL (C—| || TILT

PWR NN | |C—]|2H

C—|IN
| out
| s5(+s1)
| s4
Bl s3

et @) | 2




Function: lower

Description: Vertical platform lowering.
Control input:  Down. Available on all control devices.
Sensor input:  None required for function.

——0

l High pressure
B Return flow
B Active

Card indication
TLC B1

uo | ‘ Output

u1|

U2 |

U3 |C—

U4 | I

us |

us |[C— C——jup

U7 (C—J| [MEEE| DOWN

wL | || TILT

PWR [IEEE| [C—]|2H

| 1| IN
| ouT
1| s5(+S1)
| s4
| s3

ot @) || s2




Function: auto tilt down

Description: Automatic down tilting of the platform once ground level has been reached.
Control input:  Down. Available on all control devices.
Sensor input:  Active pressure sensor on lift cylinder.

40

B High pressure
B Return flow
B Active

Card indication
TLC B1

uo [ . Output

u1| I

U2 |

U3 | I

U4 (I

U5 | I

ue |[C—| [C—J|uP

U7 |lC— | DOWN

WL |[C— C| TILT

PWR (IIEE| [C—]|2H

C—|IIN
] out
| S5(+S1)
| s4
| S3

ot @ || 82




Function: manual tilt down

Description: Tilting down within +45/-10 degrees from horizontal.
Control input:  Tilt + Down. Available on all control devices with a tilt button.
Sensor input:  Active S3 input (achieved by the bridge between S3 and S3+)

———0

B High pressure
B Return flow
B Active

Card indication
TLC B1

O[N] | . Output

U1 |

u2 I3

VERl |

u4 |

us (I

ue|[—| [C—jupP

u7 | | DOWN

WL [T | TILT

PWR (IEEE| |C—|2H

| | IN
C—Jjout
1] s5(+S1)
| s4
| s3

ot @ [ s2




Function: auto tilt up

Description: Automatic up tilting of the platform untill it is tilted back to horizontal.
Control input:  Up. Available on all control devices.
Sensor input:  Active IFM type angle sensor on platform.

O

B High pressure
B Return flow
B Active

Card indication
TLC B1

uo (I . Output

ut|c—3

)24 |

U3 | I

u4 |

us |1

ue |1 | UP

u7 |C—| |C=| bowN

wL (C—f | TILT

PWR (IEE| |C—J|2H

| IN
| out
] s5(+s1)
| s4
| s3

nput @) | HEEEE) S2




Function: raise

Description: Vertical platform raising.
Control input:  Up. Available on all control devices.
Sensor input:  None required for function.

——=0

B High pressure
B Return flow
B Active

Card indication
TLC B1

vo [mmmm| @ output

u1|—

U2 (I

us|I—

U4 ([

us |1

Us|[]| || UP

U7 | 1| DOWN

WL T ] | )| TILT

PWR |IEEE| |C_—J|2H

| 1| IN
C—Jjout
] S5(+S1)
] s4
| S3
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Function: manual tilt up & close

Description: Tilting up within +45/-10 degrees from horizontal.
Control input:  Tilt + Up on any of the connected control devices.
Sensor input:  Active S3 input (achieved by the bridge between S3 and S3+)

——=0

B High pressure
B Return flow
B Active

Card indication
TLC B1

vo[mmm| @ outeut
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