Pit Mounted Vehicle Restraint
SLP3000 and HH3000 Vehicle Restraints

/
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INTRODUCTION

Welcome and thank you for choosing this vehicle restraint.

This User’s Manual contains information that you need to safely install, operate and maintain the vehicle restraint.
It also contains a complete parts list and information about ordering replacement parts. Please keep and read
this User’s Manual before using your new vehicle restraint.

SAFETY SIGNAL WORDS

You may find safety signal words such as DANGER, WARNING, CAUTION or NOTICE throughout this User’s

Manual. Their use is explained below:

This is the safety alert symbol. It is used
to alert you to potential personal injury
hazards. Obey all safety messages that
follow this symbol to avoid possible death or injury.

ADANGER

Indicates an imminently hazardous situation which, if
not avoided, will result in death or serious injury.

AWARNING

Indicates a potentially hazardous situation which,
if not avoided, could result in death or serious

injury.

ACAUTION

Indicates a potentially hazardous situation which,
if not avoided may result in minor or moderate

injury.

NOTICE

Notice is used to address practices not related to
personal injury.

N
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A WARNING

Read these safety practices before installing, operating
or servicing the vehicle restraint. Failure to follow these
safety practices could result in death or serious injury.

READ AND FOLLOW THE OPERATING INSTRUCTIONS
IN THIS MANUAL BEFORE OPERATING THE VEHICLE
RESTRAINT. If you do not understand the instructions,
ask your supervisor to teach you how to use the vehicle
restraint.

Improper installation of vehicle restraint could result in
death or serious injury to dock workers or other users
of the vehicle restraint.

Be certain to follow the installation instructions in this
manual.

INSTALLATION AND OPERATION

Use by untrained people can cause property damage, bodily
injury and/or death. Your supervisor should teach you the
safe and proper way to use the vehicle restraint. Read and
follow the complete OPERATING INSTRUCTIONS on page
19 before use. DO NOT USE THE VEHICLE RESTRAINT IF
IT IS NOT WORKING RIGHT. Tell your supervisor it needs
repair.

Do not operate the restraint with equipment, material, or
people directly in front of the restraint.

Keep hands and feet clear of the hook mechanisms at all
times. Stay clear of the restraint when it is moving.

Do not load or unload any vehicle unless you make certain
the vehicle restraint has securely hitched the vehicle’'s RIG
(rear impact guard) and set the brakes. If the vehicle restraint
does not hitch the RIG for any reason, BE CERTAIN TO
MANUALLY CHOCK THE VEHICLE WHEELS BEFORE
LOADING OR UNLOADING.

Before chocking vehicle wheels or engaging the vehicle
restraint, dump air from air ride suspensions and set parking
brake.

SAFETY PRACTICES

MAINTENANCE AND SERVICE PRECAUTIONS
Before doing maintenance or service be certain that the
power is disconnected and properly tagged or locked out.
Failure to follow these safety practices may result in death
or serious injury.

If the vehicle restraint does not operate properly using the
procedures in this manual, BE CERTAIN TO MANUALLY
CHOCK THE VEHICLE WHEELS BEFORE LOADING OR
UNLOADING. Call your local distributor for service.

Place barricades around pit on dock floor and driveway
while installing, maintaining or repairing vehicle restraining
device.

Do not stand in the driveway between the dock and a backing
vehicle.

All electrical troubleshooting and repair must be done by a
qualified technician and meet all applicable codes.

Before doing any electrical work, make certain the power is
disconnected and properly tagged or locked out.

If it is necessary to make troubleshooting checks inside the
control box with power on, USE EXTREME CAUTION. Do
not place fingers or uninsulated tools inside the control box.
Touching wires or other parts inside the control box could
result in electrical shock, serious injury or death.
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OWNER’S RESPONSIBILITIES

The owner should recognize the inherent danger of the
interface between dock and transport vehicle. The owner
should, therefore, train and instruct operators in the safe use
of vehicle restraining devices, and take appropriate steps to
prevent their use by untrained individuals. The owner shall
verify the manual(s) containing the manufacturer's installation,
operation, and maintenance requirements, is made available
for instruction and training personnel entrusted with such
responsibilities.

When industrial vehicles are driven on and off transport
vehicles during the loading and unloading operation, the
brakes on the transport vehicle shall be applied, and whenever
possible, air-ride suspension systems should have the air
exhausted and wheel chocks or positive restraints that meet
the requirements of ANSI MH30.3 shall be engaged. For
more detailed information regarding vehicle restraints see
"ANSI MH30.3 Vehicle restraining devices: Performance and
Testing" available at www.mhi.org/lodem. When a vehicle
restraint is unable to properly engage a transport vehicle,
the user shall activate the applicable communication if so
included, or provide an alternate method to address a “not
restrained vehicle condition” to alert and or protect the loading
dock operating personnel.

Manufacturer’s recommended periodic maintenance and
inspection procedures in effect at date of shipment shall be
followed and written records of the performance of these
procedures should be kept. Only trained and authorized
personnel shall be permitted to maintain, repair, inspect

and adjust the vehicle restraint. Use only original equipment
manufacturer parts, manuals, maintenance instructions and
labels; or their equivalent.

Restraining devices that are structurally damaged shall be
removed from service, inspected by the manufacturer’s
representative, and repaired as needed or recommended
by the manufacturer before being placed back into service.
Modifications or alterations of restraining devices shall be
made only with written permission of the original manufacturer.
These changes shall be in conformance with all applicable
provisions of ANSI MH30.3 and shall be at least as safe as the
equipment was before modification. These changes shall also
satisfy all safety recommendations of the original equipment
manufacturer for the particular application of the restraint.

The owner shall see that all nameplates, cautions, instructions,
and posted warnings are in place and legible and that these
items and communication lights shall not be obscured from
the view of operating or maintenance personnel for whom
such warnings are intended.

The vehicle restraint shall never be used in a manner not
intended by its design. It shall also be compatible with the
loading dock equipment and other conditions relating to the
loading dock area. When selecting a restraining device, it is
important to consider not only present requirements but also
future plans or adverse environments.
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INSTALLATION, continved

TOOLS REQUIRED
3/8" Allen Wrench
1-1/8" Deep Socket (1/2" Drive)
1/2" x 12" Ig. Socket Extension
Torque Wrench (1/2" Drive) - 250 ft Ib Capable
3/4" Open End Wrench
7/8" Open End Wrench
15/16" Open End Wrench
Arc Welder
Small Slotted Screwdriver (#0)

PRELIMINARY CHECKS

NOTE:

When installing the vehicle restraint with all Kelley® dock
levelers, all Serco® AB dock levelers, and all 6' long Serco®
hydraulic dock levelers the dock leveler must be built for 24"
pit depth.

1. Prepare pit for the vehicle restraint as indicated on the pit
drawings (form 6001890). These drawings will confirm
or establish: unit location and elevation requirements,
control box and light locations, and electrical runs. This
pit planning will be done best with the participation of
all involved parties (contractor, installer, electrician, end
user, etc.). Careful planning is the key to trouble-free
installation.

Before installation read and follow the Safety Practices
on page 3. Failure to follow these safety practices could
result in death or serious injury.

READ AND FOLLOW THE OPERATION INSTRUCTIONS
IN THIS MANUAL BEFORE OPERATING THE VEHICLE
RESTRAINT. If you do not understand the instructions,
ask your supervisor to teach you how to use the vehicle
restraint.

Improper installation of the vehicle restraint could result
in death or serious injury to dock workers or other users
of the vehicle restraint.

Place barricades around pit on dock floor and driveway
while installing, maintaining or repairing vehicle
restraining device.

Be certain bystanders in the driveway stand clear when
vehicle restraint is operated.

Be certain to follow the installation instructions in this
manual.
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INSTALLATION, continved

Fig. 1
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Set the vehicle restraint pan into the pit. Tack weld the
crossbar angle (1-1/2" x 40") to the top of the pan to
reinforce during concrete pouring. Make sure that the
pan is square in the pit and flush with the front dock
wall. The bottom front should be flush with grade level.
See Fig. 1. Cover the top and front of the unit with
heavy poly plastic taped to the box flanges. This will
prevent concrete from fouling the restraint mounting
face and anchor bolts. Line drill 6 holes 1/2" dia. x 5.5"
deep through front face into the front dock wall. Install
supplied anchors by hammering them into place.

Pour concrete around the vehicle restraint pan. Vibrate
the pour to ensure complete fill to remove trapped air
under and around the pan.

NOTICE

Make sure no concrete enters the pan as this could
cause abnormal operation or damage to the unit.

4.

Allow sufficient time for the concrete to set.

5. The proper assembly of the hydraulic cylinders into the

6.

restraint box is essential to ensure trouble free operation.

Clean any debris out of the restraint box and off the
embed mounting bolts.

Using a hoist and chain lower the hydraulic cylinder
assembly into the restraint box over the mounting
studs. See Fig. 2.

Slide the assembly flush with embed plate and install
the 3/4" flat washer and lock nut. See Fig. 3.

Using a torque wrench, with a min. capacity of 250 ft-
Ibs, tighten each nut ot the required incriments of 50
ft-Ibs. until the required torque is reached.

Tighten Mounting Nuts to 250 ft-lbs.

The hydraulic power unit (HPU) may be located on the
left or right side depending on the leveler geometry.
The associated tables list the offsets for each leveler
used. Fig. 4A shows the HPU installed for most 4Front
Engineered Solutions, Inc. dock levelers. Fig. 4B shows
the HPU installed in its recommended position for PAL
and mechanical levelers.

Anchor the hydraulic power unit onto the pit floor using
the supplied anchor bolts. A minimum of 2 each of the
1/2 x 3-3/4 bolts required through the base flange of the
Hydraulic Power Unit (supplied).

Fig. 2

INSTALLATION, continved

Fig. 3

3/4" flat washer
[Lock nut 3/4-10 UNC, grd 8

(250ft Ibs torque required)

.y

N\

ﬂl;ulz[i
= &

Alignment block

August 2016

6011489D — SLP3000 and HH3000 Vehicle Restraints 7

©2016 4Front Engineered Solutions, Inc.



INSTALLATION, continved

Fig. 4A

| J power unit

Pit floor -

Front of pit, driveway
KELLEY CM, SERCO WL, WS, PAL

Fig. 4B "A"

Hydraulic
power unit

Dock Leveler Leveler Size |Dimension
Width |Length| A B
Kelley® aFX, HP, HK All 6 |16 | 32
Kelley® aFX, HP, HK All 8 |16 | 54
Kelley® aFX All 10 | 16 | 80
Kelley® HP, HK All 10 | 16 | 54
Serco® HL, HD, HFC, HLR, HLQ 6 6 | 2232
Serco® HL, HD, HFC, HLR, HLQ |6.5&7| 6 | 25 | 32
Serco® HL, HD, HFC, HLR, HLQ 6 8 | 22|54
Serco® HL, HD, HFC, HLR, HLQ |6.5&7| 8 | 25| 54
Serco® HL, HD, HFC, HLR, HLQ 6 10 | 22 | 54
Serco® HL, HD, HFC, HLR, HLQ |6.5& 7| 10 | 25 | 54
Kelley® CM, Serco® WL, WS, PAL 6 6 | 2232
Kelley® CM, Serco® WL, WS, PAL [6.5&7| 6 | 25| 32
Kelley® CM, Serco® WL, WS, PAL 6 8 | 22|54
Kelley® CM, Serco® WL, WS, PAL [6.5& 7| 8 | 25| 54
Kelley® CM, Serco® WL, WS, PAL 6 10 | 22 | 54
Kelley® CM, Serco® WL, WS, PAL [6.5& 7| 10 | 25 | 54
Serco® AB 6 6 | 2232
Serco® AB 65&7| 6 |25]32
Serco® AB 6 8 | 22|54
Serco® AB 65&7| 8 |25)|54
Serco® AB 6 10 | 22| 80
Serco® AB 6.5&7| 10 | 25|80
NOTE:

6' and 8' Kelley® HK and HP and all Serco® 6' hydraulic dock
levelers use 4" riser kit part number 6001844. Assemblies

on using Kelley® aFX with 24" hook pit box may require a split
] B axle shaft for the pan roller assembly. Reference kit #713-825
| Pit floor and instructions form #5583.
:
- Fronyt of pit, driveway
ALL OTHER LEVELERS
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INSTALLATION, continved

HYDRAULIC INSTALLATION Fig. 6

NOTICE

Dirt or debris in the hydraulic system can hamper
proper operation of the vehicle restraint. Do not allow
dirt or debris to enter the hoses. If the hoses do become
contaminated, remove the line and clean thoroughly
before reinstalling.

Hold down
cylinder

Reservoir

fill port

7. Route the hydraulic lines from the cylinders to the pump Hook cylinder
manifold as shown in Fig. 6 and 7. Hoses should be 2 (restract)
neatly dressed.

NOTE:

Elbow fitting on the hold down cylinder must point towards
the hydraulic power unit. Loosen jam nut, align elbow fitting
appropriately and re-tighten jam nut. See Fig. 5.

1 (extend)

8. Remove the plugs and caps from the fittings Check
that all hydraulic fittings are clean and connections are
properly connected and tight. These fittings are JIC type
fittings and require no thread sealant. If the hoses are  Fig. 5
too long, coil the excess hose neatly at the base of the
power unit and secure with plastic tie straps. Hold d

old down

9. Remove the red shipping plug from the hydraulic power cylinder port HDC
unit reservoir and discard. Check that the hydraulic fluid 10:00 2:00
levelis full. If not, top off the reservoir to the recommended
level shown on page 15. Install the supplied breather
cap into the reservoir fill port.

Port HC2
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INSTALLATION, continved

ELECTRICAL INSTALLATION

The electrical wiring for the hook cylinder assembly is
managed through cables connecting the proximity switches
located under the hook cylinder to the junction box as shown
in Fig. 7. Each proximity switch cable is clearly marked
and the quick disconnect plug provides simple access and
replacement.

ADANGER

Before doing any electrical work, make certain the power
is disconnected and properly tagged or locked off. All
electrical work must be done by a qualified technician
and must meet all applicable codes. If it is necessary
to make troubleshooting checks inside the control box
with the power on, USE EXTREME CAUTION. Do not
place fingers or uninsulated tools inside the control box.
Touching wires or other parts inside the control box may
cause electrical shock, death or serious injury.

High voltage power wires must be run in separate
conduit from low voltage control circuit wiring.

A WARNING

Before installation read and follow the Safety Practices
on page 3. Failure to follow these safety practices could
result in death or serious injury.

10. The restraint and power unit are fitted with color coded
home run cables for the proximity sensors, pressure
switch, and solenoid valves. These cables are 30' long
and can be run directly to the control panel. See page 24
Fig. 23.

11. The motor shall be wired directly from the control panel
to the motor J-box.

Fig. 7

Solenoid valve cabling
PS1 home run cable

Power unit
motor leads

Proximity sensor
home run cable

SV1

SV2
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INSTALLATION, continved

REMOTE MOUNTED POWER UNITS

12. The hydraulic hoses for a remote mount application are
longer and shall run through a separate conduit than the
proximity sensor’s cabling. See Fig. 8.

NOTE:
Remote mounted power units require 44 oz. of additional
hydraulic oil.
Fig. 8
Control panel
Solenoid valve cabling
3/4" conduit from Po:verlung Pressure switch (PS1) cable
control panel motor leads ,
for proximity sensor Remote mounted power unit
home run cable
Hydraulic hoses
run thru 4" (min.) conduit
Leveler not shown for clarity.
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INSTALLATION, continved

16.

Mount control box inside the building with the lights
centered 60" above the floor, to the left of the doorway.
Allow sufficient clearance to dock door track. See Fig. 9.

NOTICE

Connecting 24V lights to the 120V control panel terminals
10, 11, OL1 or OL2 will destroy the light fixture.

NOTE:

For 120V exterior lights, use wiring kit 6003336. Installation
instructions are included in the kit.

17.

18.

Mount and wire outside 24V LED signal light assembly
into the control box to terminals 7 for RED, 8 for GREEN
and 9 for common. Terminals are located on the control
panel output board. See Fig. 10 and 11. (See Wiring
Diagram on page 23.) Make sure when mounting the
light assembly that the Red light is on top and the Green
light is on the bottom.

The Optional Audible Alarm Kit

For Audible Alarm Kit 6003335 installation in control

panel.

18.1 Remove knockout from bottom of panel. (knockout
is approximately 1-1/8" in diameter).

18.2 Remove threaded collar from alarm face.

18.3 Feed face of Audible Alarm through hole (knockout)
from inside the panel.

18.4 Screw plastic collar over face of alarm. Tighten
collar to secure alarm.

18.5 Plug the 2 pin plug into the Output board's Alarm
Socket.

___ Mount control box on
' side of door opening.

left

mounting hardware by others.

A R A

Eye level, approx. 60"

L [ 1

Fig. 10

Red lead from _<>x_
red light to
terminal 7

Black lead
common
to terminal 9

)

Green lead from
green light to
terminal 8

Green light

| | | Allow clearance for

[ External light—

l Sign

\
L
| | seal or shelter J| _‘ |
]
{
\
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19. The Leveler Stored Sensor
For leveler stored sensor installation/termination to
control panel.
19.1 To enable the leveler stored sensor feature flip
the input board dip switch position “3” to the OFF
position. Input 10 LED on the PLC will go out.

19.2 The sensor 625-203 is a 4 wire device. First
terminate the Positive lead (brown wire) to any “C”
terminal on the input board.

19.3 Terminate the Negative lead (blue wire) to any “OV”
terminal on the input board.

19.4 Terminate the Load or Switched lead (black wire) to
the “19” terminal on the input board.

19.5 Tape (insulate) the unused white wire.

20. The leveler interlock (optional)
For installation of leveler interlock/termination to control
panel:
20.1 Identify interlock control circuit wiring from dock
leveler (1 pair of wires).

20.2 Terminate these 2 wires from the leveler to terminals
13 and 14 on the output board connector terminals
in the control panel.

NOTE:

Termination is not polarity sensitive allowing installation to
either terminal with either wire. This interlock circuit is fused
at 2 amps.

21. The Vehicle Presence Sensor (Optional)
For vehicle presence sensor installed terminaton see
schematic on page 24.

INSTALLATION, continved

22. Permanently mount the vehicle driver’s instruction sign
on the outside wall under the signal light. Allow sufficient
clearance for dock seals/shelters. See Fig. 11.

23. Wire motor to control box. See Wiring Diagram on page 23.

24. Wire solenoids on manifold to control box. Plug electrical
cords from junction box into the appropriate solenoid
coils. See Wiring Diagram on pages 24.

25. Connect proximity switch cables from junction box to
the appropriate terminals in the control box. See Wiring
Diagram on pages 24.

26. After wiring motor, solenoids and proximity switches,
neatly tie-wrap electrical cords together that go to
junction box.

NOTE:

A fused disconnect is required for each vehicle restraint as a
means of disconnecting and limiting incoming power to the
control box. This disconnect is supplied by others. For correct
dual element time delay motor rated fuse size refer to wiring
diagram on page 23.

27. Check that the fused disconnect for this installation is
a lockable type and meets all applicable electrical and
safety codes.

28. Mount the fused disconnect near the control box and
wire power to it from an available power source.

29. Run power wires from the fused disconnect to the control
box.

30. The vehicle restraint is now ready for start-up and test.
Be sure to securely close the control box enclosure at

21.1 The sensor is a 4 wire device. First terminate the this time.
positive lead (brown wire) to any "C" terminal on
the input board.
21.2 Terminate the negative lead (blue wire) to any "0V"
terminal on the input board in the panel.
21.3 Terminate the load lead (black wire) to the "17"
terminal on the input board in the panel.
21.4 Tape (insulate) the unused white wire.
August 2016 6011489D — SLP3000 and HH3000 Vehicle Restraints 13

©2016 4Front Engineered Solutions, Inc.



INSTALLATION, continved

OPTIONAL TRAILER PRESENT SENSOR - PETPS
PHOTOELECTRIC

PETPS senses a vehicle at the dock and transmits a signal
to the control panel. This turns on the panel face AMBER
light. Mount the sensor as shown in Fig. 12 below. Ensure the
PETPS sensor's logic switch is set to L/O (Light Operate). The
switch is located on the top of the sensor under a plastic cover.
Wire the switch. Wire the sensor into the panel per schematic
on page 24 and step 21 on page 13. When a vehicle is present
at the door, PLC Input 8 will go on.

Fig. 12
SECURE BRACKET TO
BUILDING WALL
WITH THREE @3/8
FASTENERS
(SUPPLIED BY OTHERS)
4 a9 4
@n o, EU\LD\NG/
WALL
SEE NOTES
1/2” RIGID CONDUIT
W/15 DEG. BEND
= (ITEM B) TO TRAILER
PRESENCE SENSOR
(SUPPLIED BY 4Front)
O
O O
Fh
[ie1] 5/
% TRUCK PRESENCE SENSOR
TO BE ROTATED 5° FROM
VERTICAL TO AVOID FALSE
PRESENCE SIGNAL

No Trailer Present
* Inside lights display Solid RED outside display GREEN.

Trailer Arrives
* Inside lights switch to Solid AMBER and RED, outside
lights continue to display GREEN.

Operator engages vehicle restraint
* Inside lights switch to Solid GREEN, outside lights switch
to display RED.

CUT THE UNTHREADED END OF THE %" CONDUIT(ITEM 2)
SO THAT THE TRUCK PRESENCE PHOTO—SENSOR DOES
NOT SEE THE DOCK SEAL OR SHELTER FLAPS. THIS
WILL PREVENT FALSE SIGNALS. IF THERE IS A CANOPY
PRESENT, IT IS RECOMMENDED THAT THE PHOTO-SENSOR
DOES NOT PROJECT BEYOND THE CANOPY.

ATTACH THE TRUCK PRESENCE PHOTO—-SENSOR TO THE (TeD)
THREADED AND BENT END OF THE CONDUIT WITH THE ‘

BENT TIP POINTING TOWARDS THE DRIVEWAY.

MAKE SURE THE SELECTOR SWITCH ON THE PHOTO— —
SENSOR IS SET TO THE "LO" (LIGHT OPERATE) POSITION.

DROP
DUR\TMN

\

SENSOR HEIGHT
TO BE BETWEEN
146" AND 15’ 6"
OFF THE DRIVEWAY

Operator releases vehicle restraint
* Inside lights switch to Solid AMBER and RED, outside
lights continue to display GREEN.

Trailer Departs
* Inside lights display Solid RED outside display GREEN.
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A WARNING

Do not service this product unless you have read and
followed the Safety Practices, Warnings, and Operation
instructions contained in this manual. Failure to follow
these safety practices could result in death or serious

injury.

Before doing maintenance or service, remove power
at the fused disconnect. Disconnect must be properly
tagged or locked out during maintenance or service of
equipment. Failure to disconnect power may result in
death or serious injury.

NOTICE

Before putting the vehicle restraint into service, there
are preparations and functional checks that must be
made. They are:

1) Bleeding air from the hydraulic cylinders and lines.

2) Checking operating range of vehicle restraint without
vehicle backed into dock.

1. Turn power on at fused disconnect.

2. Activate service mode by simultaneously pressing and
holding the ENGAGE and RELEASE pushbuttons for
5 seconds. Release both pushbuttons as soon as both
panel lamps extinguish.

3. Rotate and release the RESTRAINT OVERRIDE switch.
Observe PLC input status light #1. If motor rotation is
correct, the hold down cylinder should immediately drive
the hook cylinder downward, turning on PRS1. If the
motor runs and no motion occurs, interchange motor
power wires T1 and T2 (three phase motors only).

4. To clear service mode and return to normal operation,
simultaneously press and hold the ENGAGE and
RELEASE pushbuttons for 2 seconds, Alternatively,
service mode will exit if no pushbuttons are pressed for
60 seconds. See page 27 for details of service mode.

5. Push ENGAGE pushbutton. The hook should lower,
fully extend, fully raise, and partially retract. Finding no
vehicle, the hook will extend, fully lower, fully retract into
the pit and the alarm (if equipped) will sound. The motor
should shut off. The inside lights should change to RED
and AMBER flashing. Rotate the selector switch to the
RESTRAINT OVERRIDE position to silence the alarm
(if equipped). The inside lights will change to AMBER

START-UP AND TEST

and GREEN. Push the RELEASE pushbutton to reset
the lights. The inside light will switch to RED and the
outside lights will switch to flashing GREEN.

6. Check hydraulic fluid in reservoir. If required, add
hydraulic oil.

ACCEPTABLE HYDRAULIC OILS
Apetroleum based, all weather hydraulic fluid with a viscosity
of 15 CST @ 40°C (100°F), such as:

Shell Tellus T 15

Mobil Aero HFA (49011)

Exxon Univis: HV13, N15, J13

Texaco Aircraft Oil #1554

U.S. Oil Co., Inc #ZFI-5606 (low temp.)

Fig. 13
34-1/2"
Fig. 14
Max. oil 1.0"
Min. oil 2-1/4"

* Use service mode to jog hook into position before checking
oil level. See page 27.
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START'UP AND TEST, continued

7. Press ENGAGE pushbutton and measure lower [ZWARNING

and upper limits of the vertical operating range. The
operating range should be 8" and 34.5" respectively.
See Fig. 13. Itis important to verify that the PRS1 signal
remains on (PLC input 1) when the hook is lowered,
especially as the hook is retracting.

NOTE:

The upper and lower limits of the operating range given in
manual are for the dock height and pit depth indicated on the
pit drawing. These limits may not be attainable if variations
in dock height and/or pit depth exist. Consult factory if this
situation occurs.

Fig. 15

Before doing maintenance or service remove power
at the fused disconnect. Disconnect must be properly
tagged or locked out during maintenance or service of
equipment. Failure to disconnect power may result in
death or serious injury.

——14.55 ——

8.37

Inside pit box

HOOK CYLINDER OPERATING RANGE
(Without Optional Cover)

NOTICE

Adjustment of the pressure relief above the maximum
range could result in damage to the power unit or
cylinders.

Adjustment of the hook cylinder can be achieved through
various means. The full working range is noted in Fig. 13.
Proximity Switch 1 controls the lower travel limit of the hook.
The Proximity Switch (PRS1) should be factory set at 3/32"
away from the sensor block and ready for service. Use the
following instructions to fine tune the hook position to fit your
installation. See Fig. 17.

1. Adjustment of the sensor block counterclockwise (CCW)

lowers the hook.

2. Adjusting of the sensor block clockwise (CW) Raises
the hook.

Grade level

AWARNING

Hook raises rapidly. Stand clear to the side of the hook
when making measurements or adjustments.

16
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Fig. 16
Cover plate

START'UP AND TEST, continued

HOOK CYLINDER OPERATING RANGE

(With Optional Cover)

For applications requiring a pit cover the hook cylinder height will
need to be adjusted to prevent hitting the cover. For shallow pits
26" and lower the cyclinder stop bolt will need to be replaced with
the longer option. The hook assembly ships with a stock bolt 5/8-
18UNF x 1-1/2. that can adjust hook height between 30-32". Use
5/8-18UNF x 1-3/4 bolt for 24-30" hook height range.

AWARNING

Hook raises rapidly. Stand clear to the side of the hook
when making measurements or adjustments.

HOOK CYLINDER ADJUSTMENTS

Proximity Switch 1 controls the lower travel limit of the hook.
The Proximity Switch (PRS1) should be factory set at 3/32"
away from the sensor block and ready for service. Use the
following instructions to fine tune the hook position to fit your
installation. See Fig. 17.

1. Adjustment of the sensor block counterclockwise

(CCW) lowers the hook.

2. Adjusting of the sensor block clockwise (CW) Raises
the hook.

HOOK CYLINDER UPPER TRAVEL

The hook cylinder is fitted with a stop bolt that allows
adjustment of the hook maximum height depending upon
the application or with cover plates. See Fig. 16. The bolt is
located between the upper cylinder trunnion mount blocks.

See Fig. 18.
1. Loosen the jam nut on the bolt .

2. Adjusting the bolt in, increases the hook height.
3. Adjusting the bolt out, decreases the hook height.
4. Retighten jam nut.

‘ 24.39

rRIG
(rear
impact

8.37 guard)

Grade level

15.82

Fig. 17 Adjustment
Sensor
block

>« N

AESEANY

3/8" Allen socket

1/16"-1/8" gap >«

Proximity
switch
(PRS1)
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START'UP AND TEST, continued

The following testing sequence are recommended for the
initial check out of the Restraint operation. The cylinder and
line should be purged and free of air.

HOOK CYLINDER TEST — NO VEHICLE

1.

2.

3.

Apply power to the control panel.
With the restraint in stored position (UP).

Check the panel lights and exterior lights.

Control Panel Lights

Exterior Lights

RED ONLY

GREEN FLASHING

Push the ENGAGE button on the panel. The restraint
will cycle through its motion. Lower-extend-raise and
retract, finding no vehicle. The restraint will return to
stored position and the alarm will sound (if equipped).
The motor will shut off and the lights will show:

Control Panel Lights RED & AMBER FLASHING
Exterior Lights RED FLASHING
Rotate the selector switch to the RESTRAINT

OVERRIDE to silence the alarm (if equipped). The lights
will show:

Control Panel Lights GREEN & AMBER

Exterior Lights RED FLASHING

Push the RELEASE button to reset the lights to:

Control Panel Lights

Exterior Lights

8

RED ONLY

GREEN FLASHING

If the restraint or lights do not operate as stated above
steps, refer to the troubleshooting guide starting on
page 32.

HOOK CYLINDER TEST — WITH VEHICLE

1.

Position the vehicle with a RIG (rear impact guard) at
dock.

Push ENGAGE. The restraint will cycle through its
motion and latch the RIG. The motor should shut off
and lights will show:

Control Panel Lights GREEN ONLY

= [

Exterior Lights RED FLASHING

Push the RELEASE button and the restraint should
return to stored position in the pit. The lights will show:

Control Panel Lights

Exterior Lights

RED ONLY

GREEN FLASHING

If the restraint or lights do not operate as stated above
steps, refer to the troubleshooting guide starting on
page 32.

NOTE:

If 120V lights are used, they will not flash.

Dock leveler can now be installed in pit per dock leveler’s installation instructions. When placing dock leveler in pit, make
sure all components of the vehicle restraint including hydraulic hoses and electrical cords do not interfere with dock leveler.
If any welding is done in the pit, make sure to cover all components of vehicle restraint and disconnect power.
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A WARNING

Before operating the vehicle restraint, read and follow the
Safety Practices, Warnings, and Operation instructions
contained in this manual. Use by untrained people could
result in death or serious injury.

Do not use the Restraint if it looks broken or does not
seem to work right. Tell your supervisor at once.

Keep hands and feet clear at all times. Stay clear of the
vehicle restraint when it is moving.

Do notload orunload any vehicle unless you make certain
the vehicle restraint has securely hitched the vehicle’s
RIG (rear impact guard) and set the brakes. If the vehicle
restraint does not hitch the vehicle’s RIG for any reason,
BE CERTAIN TO MANUALLY CHOCK THE VEHICLE
WHEELS BEFORE LOADING OR UNLOADING.

Enter the vehicle only when the green signal light on
the control box is on. You must check the green signal
light each time that the vehicle is entered. If the green
light goes off at any time during loading operations,
immediately cease loading operations and check the
vehicle restraint to insure that it is securely hitched.

If the power to the vehicle restraint is interrupted,
immediately cease operations and check the unit. When
power is reapplied, the restraint will usually not require
operator input unless hook was moving when power
was interrupted. If, when power is reapplied, inside light
is flashing red and hook is not moving press engage or
release as desired to reset restraint.

Vehicles leaving or moving when loading and unloading
are in process, could result in death or serious injury.

Failure to follow these safety practices may result in
death or serious injury.

NOTE:

To stop the restraint, simultaneously press the ENGAGE and
RELEASE buttons to halt the restraint at any time during
its travel. The restraint can then be restarted by pressing
ENGAGE or RELEASE and will resume from the position it
stopped.

OPERATING INSTRUCTIONS

TO CHOCK VEHICLE:
1. Press ENGAGE button.

2. Inside light will switch from steady RED to flashing
RED.

3. Outside lights will switch to flashing RED.

4. When vehicle is properly hitched, the RED flashing
inside light will switch to a GREEN steady light. Outside
light will remain flashing RED.

5. If vehicle cannot be hitched, RED light will continue to
flash with AMBER light and fault alarm (if equipped) will
sound. If this occurs:

5.1 Make certain vehicle brakes are set.

5.2 Manually chock vehicle tires.
5.3 Turn selector switch to RESTRAINT OVERRIDE.

5.4 Inside lights will switch to AMBER and GREEN .

5.5 Outside lights will remain flashing RED.

6. Vehicle may now be loaded/unloaded.

7. If a restraint malfunction occurs, the visual indication
will be a SOLID RED AND FLASHING AMBER LIGHT
on the control panel. When this happens, the AMBER
light will be flashing a trouble code. This may happen
for various reasons that require:

7.1 To return restraint to the home position, Press
and hold the RELEASE pushbutton selector
switch.- This will activate the ARTH mode.
Continue to hold until the restraint is stored. If
the fault is cleared, the restraint can now be re-
engaged.

7.2 Press the ENGAGE pushbutton. If the cause of
failure has not been cleared it may malfunction
again. Repeat step 7.1 to return the hook to home
position if necessary. Use manual wheel chocks

until unit is repaired. Call for service.
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OPERATING INSTRU CTIONS, continued

TO RELEASE VEHICLE:

1. Store dock leveler. (If present remove manual wheel
chocks.)

2. Press RELEASE pushbutton.

3. Inside lights will switch to flashing RED.

4. Outside lights will continue to flash RED.

5. After hook is stored, inside lights switch to steady RED.
Outside light will switch to flashing GREEN.

6. Vehicle may now pull out.

RESTRAINT OVERRIDE MODE (Lights Only)

In some instances it is desirable to put the restraint into
RESTRAINT OVERRIDE mode without extending the hook
out of the pan. An example would be if a lift gate vehicle is

positioned at the dock.

TO CHOCK VEHICLE :
1. Make certain vehicle brakes are set.

2. Manually chock vehicle tires.

3. Turn selector switch to RESTRAINT OVERRIDE.

4. Inside lights will switch from steady RED to AMBER and
GREEN. Outside lights will switch from flashing GREEN

to flashing Red.
5. Vehicle may now be loaded/unloaded.

TO RELEASE VEHICLE
(WHEN IN RESTRAINT OVERRIDE):

1. Store dock leveler. If present, remove manually placed

chock.
2. Press RELEASE button.
3. Inside light will switch to RED.
4. Outside light will flash GREEN.

5. Vehicle may now pull out.

NOTE:

To stop the restraint, simultaneously press the ENGAGE and
RELEASE buttons to halt the restraint at any time during
its travel. The restraint can then be restarted by pressing
ENGAGE or RELEASE and will resume from the position it
stopped.

NOTE:
If 120V lights are used, they will not flash.
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ADANGER

Before doing any electrical work (including changing
bulbs), make certain the power is disconnected and
properly tagged or locked off.

A WARNING

Do not service this product unless you have read and
followed the Safety Practices, Warnings, and Operation
instructions contained in this manual. Failure to follow
these safety practices could result in death or serious

injury.

After checking lights, be certain lights are returned to
the proper display. If no vehicle is at the dock, or the
vehicle is not chocked, the red inside light should be lit
and green outside light should be flashing. If a vehicle
is at the dock and RIG (rear impact guard) is hitched, the
green inside light should be lit and the red outside light
should be flashing.

DAILY

PLANNED MAINTENANCE

Fig. 19

El

i2% Dﬂ\\
Grease
trunnions

PR

QUARTERLY

1. Operate the vehicle restraint to assure that it operates
smoothly.

2. Check all lights and optional fault alarm (if equipped) to
ensure they are in proper working order.

3. Inspect dock bumpers. Worn, torn, or missing bumpers
must be replaced.

MONTHLY

1. Check fluid level on the reservoir. If required add hydraulic
oil. See Fig. 14.

2. Check all operating, warning, and caution labels and signs
to be sure they can be read. Replace them if required.

3. Check for loose, frayed and damaged wires or hydraulic
leaks.

1. Grease hook and hold down cylinder trunnions. Remove
trunnion caps and spray with a liberal amount of white
lithium grease. See Fig. 19.

2. Check all operating, warning, and caution labels and
signs to be sure they can be read. Replace them if
required.

3. Inspect dock bumpers. Worn, torn, or missing bumpers
must be replaced.

AS REQUIRED

1. Clean debris out of pan in pit.
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SOLENOID AND PROXIMITY SWITCH LOCATIONS

SOLENOID 1: Lowers hook when energized. Fig. 20
SOLENOID 2: Extends hook when energized.

SOLENOID 3: Extends hook when energized. RV1 Primary

relief valve
PRS1: On when hook is fully lowered.
PRS2: On when hook is not fully extended.

PRS3: On when hook is not in working range (when hook
does not hitch a rear impact guard).

PRS4: On when hook is fully retracted.

switch (PS1)

Fig. 21
Port HC1
Port HC2
P
Note: Orientation of prox leads. PRS 1-PRS 4
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Fig. 22
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WIRING DIAGRAM, continued

Fig. 23
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Fig. 24

PANEL WIRING

WI RI NG DIAG RAM, continued
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HYDRAULIC SCHEMATIC

Fig. 25
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ADANGER

All electrical troubleshooting and repair must be done by
a qualified technician and meet all applicable codes. The
diagnostic and service modes are meant for installation
and troubleshooting only.

A WARNING

Do not service this product unless you have read and
followed the Safety Practices, Warnings, and Operating
Instructions in this manual. Failure to follow these safety
practices could result in death or serious injury.

Keep hands and feet away from the restraint when in
Diagnostics Mode. Operation may return as soon as
the fault is cleared. Failure to keep clear could result in
death or serious injury.

DIAGNOSTICS

This mode will be entered when a restraint malfunction
occurs which is defined as a movement error or proximity
switch failure. Dynamic monitoring will trap movement and
intermittent restraint failures. The amber lamp will serve
to report these failures by flashing a trouble code. Trouble
code definitions are referenced in this manual on page 29.

AUTOMATIC RETURN TO HOME (ARTH)

This feature will return the restraint to its home position in
the event of restraint malfunction. This mode can only be
entered when a restraint malfunction has occurred. This
will be the preferred recovery mode for the standard user
because it does not require the user to visually monitor the
restraint while operating. To initiate this mode, Press and
hold the RELEASE pushbutton switch and continue to hold
until the restraint is stored. Upon commencement, the unit
will automatically begin a predetermined sequence and
reset when it has reached the home position. The sequence
can be terminated at any time by releasing the RELEASE
PUSHBUTTON switch and can be reactivated as long as
the restraint malfunction exists. This mode of operation does
not acknowledge proximity switches or run timeouts. It runs
along a predetermined path for a predetermined time to
allow for proper storage of the restraint following a restraint
malfunction.

PLC DIAGNOSTICS

SERVICE

This mode provides full manual control and a means to
drive the restraint for a user determined amount of time in all
supported directions. This mode is not subject to sequencing,
proximity switch status or timeouts.

To activate Service mode: simultaneously press and hold
ENGAGE and RELEASE pushbuttons for 5 seconds. All
panel lamps will extinguish.

To clear Service mode and return to normal operation:
simultaneously press and hold ENGAGE and RELEASE

pushbuttons for 2 seconds. Panel lamps will resume the
state held before Service mode activation or assume a
new condition based on new input variables. Unit will
exit Service mode automatically if no panel buttons are
pressed in a 60 second time interval.

AWARNING

When restraint leaves service mode it may move or raise
rapidly. Stay clear of hook at all times.

While Service mode is active, press and hold the ENGAGE
pushbutton to extend the hook. Likewise press and hold
the RELEASE pushbutton to retract the hook. Rotate the
RESTRAINT OVERRIDE switch to drive the hook down,
then release and rotate again to release the hook. Each time
the RESTRAINT OVERRIDE switch is sequenced the unit
will switch between driving the hook down and releasing it
to the raised position. These commands can be issued in
any order and will maintain the ordered drive motion for as
long as the switches are held active. This implementation is
intended to smooth installation efforts.
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PLC DIAG NOSTICS, continued

Position Inside Light Flash Rate
Home Red N/A

Moving Red (flashing) Medium
Stopped Red (flashing) Slow
Hitched Green N/A
RESTRAINT OVERRIDE Green and Amber N/A

Trailer Not Found Red (flashing), Amber (flashing) and horn (pulsing) Slow
Restraint Malfunction Red (on) and Amber (flashing) Code

and ARTH mode

Service Mode None N/A

Outside light flashes GREEN only when all conditions are safe for the vehicle to arrive or depart, i.e. restraint and dock
leveler stored with no alarms present. It flashes RED by default.
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DIAGNOSTICS

PLC DIAG NOSTICS, continued

If a restraint malfunction has occurred:
e Inside AMBER lamp is flashing a trouble code.

e Engage and Release functions are disabled.

e Inside RED lamp is on.

To identify the specific problem, count the flashes of the
Amber lamp and compare the number to the table below.
The count sequence will be repeated until the restraint
malfunction is cleared. A two second pause between flash
sequences is employed.

Asingle, slow repeated, red flash is not an error. The restraint
power has been stopped either by using intervention or
power loss. Press ENGAGE or RELEASE to continue.

Trouble Code Trouble Definition
2 Lower/Raise timeout:
Failure to detect PRS1 on while fully lowered or off when raised.
3 Extend timeout:
Failure to detect PRS2 off while fully extended
4 Retract to RIG timeout:
Failure to dectect PS1 or PRS3 on while seeking ICC
5 Full retract timeout:
Failure to detect PRS4 on while retracting to home position
6 Reaction timeout:
Slow cylinder response or proximity switch failure (PRS2/3/4)
7 Hook is not stored or at least one of the following proximity switches has failed (PRS2/3/4)
8 PS1 failure
9 PS1 on while retracting to home position or fully retracted while PRS4 is off
(possible obstruction present)
10 Static proximity switch failure (PRS2/3/4)
11 Master motor run timeout:
Motor has exceeded its maximum allowed run time
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PLC DIAG NOSTICS, continued

CONTROL PANEL — LED DISPLAY

The vehicle restraint is controlled by a solid state
Programmable Logic Controller (PLC) which reads input
signals from the pushbuttons and proximity sensors, and
closes the appropriate output relays to the motor and to the
warning lights.

Input Signals

0 - Engage pressure switch (On when pressure indicated), PS1
1 - Lowered proximity switch (On when fully lowered), PRS1
2 - Extended proximity switch (Off when fully extended), PRS2
3 - Working range proximity switch (Off when in working range), PRS3
4 - Retracted proximity switch (On when fully retracted), PRS4
5 - Restraint Override (momentarily off when selected)

6 - Engage pushbutton

7 - Release pushbutton

8 - Optional Trailer Presence Sensor* (DIP switch position 1)
9 - Optional Door Closed switch (DIP switch position 2)

10 - Optional Leveler stored switch (DIP switch position 3)

11 - Spare Input

12 - Spare Input

13 - Spare Input

*Restraint Panels Only. Master panels may be in a different
location.

Output Signals

0 - Inside Red light

1 - Inside Amber light

2 - Inside Green light

3 - Outside light relay (red when off)

4 - Solenoid valve 1 (Lowers hook when on)

5 - Solenoid valve 2 (Extends or lowers hook when on)
6 - Solenoid valve 3 (Extends or raises hook when on)
7 - Motor

8 - Audible Alarm (Optional)

9 - Leveler Interlock

o/1 2 3 4 5/ 6 7 8 910 111213
INPUTS
OUTPUTS
r zc 0 1 2 3 4 5 6 7 8 9
= > g
o | o w )
TWIDO PLC DISPLAY
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PLC DIAG NOSTICS, continued

The chart below shows all of the valid conditions for the PLC unit in normal operation.

LED INDICATORS NORMAL OPERATING SEQUENCES

NORMAL OPERATING SEQUENCES

LED INDICATORS

Extending with hook raised

(releasing)

Step 6

Step 7/
Lowering

ZRP0O 005
NOOQoo

Home

Retracting with hook lowered

(going home)

Step 8

Step 1
Lowering

Truck not found

TNF

<0Ouwo
MmO 0OlviS
[a\mm Fm B2
— O SN

o N NiMd

Extending with hook lowered

Step 2

o O NiMd

Restraint override condition

Lights—0Only

Z2O 0oy
NOOwo
TOS~
SN N©o
oN N0
0O NY
~NOoomm
oo
nNO—
twuwo
™ w YIS
~NwO¥3
— N NNN

O N NiMd

+Ouwo

MmO cwis
[V F o P
— O SNNY

o O NiMd

(seeking ICC bar)

Step 4

O O NiMd

® On

e LED on or off (either condition may be
present during sequence)

F Flashing

Hitched (ICC bar contacted)

Step S
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TROUBLESHOOTING

Use the Troubleshooting Guide if the vehicle restraint fails
to perform properly. Find the condition that most closely
matches your situation, and make the recommended
adjustments.

ADANGER

Before doing maintenance or service remove power
at the fused disconnect. Disconnect must be properly
locked out during maintenance or service of equipment.
Failure to disconnect power may result in death or
serious injury.

Some of the following steps will be taken with the power
on and the control box open. Only qualified electrical
personnel should access the control box while under
power.

A WARNING

Do not service this product unless you have read and
followed the Safety Practices, Warnings, and Operation
instructions contained in this manual. Failure to follow
these safety practices could result in death or serious

injury.

Hook raises rapidly. Stand clear to the side of the hook
when making adjustments.

PROBLEM

POSSIBLE CAUSE

SOLUTION

1. Lights on Control Panel or
outside lights not working.

a) Disconnect Switch OFF

b) Mis-wired power to control panel or
blown fuse

¢) Bulb/LEDs Burned out.

a) Check that the fused disconnect switch
is on.

b) Check all transformers and fuses for
power. See wiring diagram on page 23.

¢) Replace bulb or LED board.

2. Unit not operational - Control
Panel receiving power.

a) The PLC run and power LED’s
should be on and the ERR should
be off.

b) If RUN LED is flashing a
programming error has occurred
or the program has been lost or
damaged.

a) Check for 120V on L&N Terminals of
PLC.

b) PLC needs new Program.
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PROBLEM

TROUBLESHOOTING, continued

POSSIBLE CAUSE

SOLUTION

. Restraint Operates Slowly.

a) Contaminated, wrong type or low
hydraulic fluid.

b) Damaged or blocked hydraulic hose.

c) Blocked valve.

a) Add fluid to reservoir. Do not overfill.
Change fluid as required.

b) Remove blockage in hose. Replace as
required.

¢) Remove blockage in valve or replace.

. Restraint does not fully extend.

a) Incorrectly wired solenoid valve.
b) Low hydraulic fluid.
c) Low system pressure.

d) Incorrectly wired or adjusted
proximity switch.

a) Check wiring to solenoid valve.
b) Add fluid as required.
¢) Check wiring to pressure switch.

d) Check wiring to proximity switch.

. Restraint lowers, fully extends
but does not raise.

a) Solenoid “1” spool stuck ON.

b) PRS2 not properly adjusted or not
working.

a) Remove “SV1” valve from manifold
block. Check for contamination or
blockage. Replace if damaged.

b) Check wiring to PRS2. (PRS2
should be off when hook is fully
extended.)

. Restraint extends from stored
position without fully lowering.

a) PRS1 not adjusted properly.

a) Adjust PRS1 and target. See Fig. 17,
page 17.

. When Engaging, hook lowers

and extends, but will not retract.

a) Solenoid valves SV2, SV3 stuck or
incorrectly wired.

a) Inspect SV1, SV2. Check wiring to
valves.

. Restraint extends from stored
position without lowering.

a) PRS1 out of adjustment.

b) SV1 Stuck OFF or not receiving
signal or energizing.

a) Adjust PRS1. See Fig. 17, page 17.

b) Check SV1 Operation, check valve
for contamination.

. Restraint does not lower from
stored position.

a) SV1 stuck OFF.

b) SV1 not energizing.

¢) SV1 receiving signal - not
energizing.

d) Obstruction in pit.

a-c) Check wiring to proximity sensors,
solenoid valves, and pressure switch.

b) SV1 not receiving signal.

c) Possible bad coil or valve.

d) Check pit and clear pit of debris.
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TROU BLESHOOTI N G, continued

PROBLEM

POSSIBLE CAUSE

SOLUTION

10. Restraint partially lowers from
stored position.

a) Obstruction preventing motion.

b) System pressure too low.

a) Check cylinder for motion.

b) Increase pressure per procedure on
page 33.

11.Restraint fully lowers from
stored position but does not
extend.

a) PS1 out of adjustment.

a) Adjust PS1. See page 17.

12.Restraint does not tightly
engage RIG (gap between
hook and RIG)

a) PRS1 set to low.

a) Adjust PRS1 See page 36.

13.Restraint extends from RIG and
lowers but does not retract.

a) SV2 or SV3 stuck ON.

b) PRS1 out of adjustment.

a) Check valves for obstruction.

b) Adjust PRS1. See page 36.

14.Pump does not shut off after
engaging.

a) PS1 set too high.

a) Adjust PS1. See page 17.

15.Motor shuts off prematurely.

a) PLC output to motor contactor is
OFF.

b) Motor overload relay is tripping.

a) Refer to PLC diagnostics on page 28.

b) Set overload relay to full load current
as shown on motor nameplate.

16. Hook lifts too fast.
Engagement with trailer RIG too
hard.

a) Flow restrictor behind HDC port in
manifold too loose.

a) Adjust fitting at HDC port in manifold in.
Gap should be approx 1/16-1/8". Adjust
until hook cyclinder travel is about 1-2
sec rise time.

17. Hook does not lift.

a) Flow restrictor behind HDC port in
manifold too loose.

a) Remove HDC port fitting. Clean port
and flow restrictor. Note orientation -
groove must face HDC titting.
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TROUBLESHOOTING, continued

NOTE: Fig. 26

The following steps require a hydraulic pressure gage. Obtain
a 2-1/2" liquid filled pressure gage with a 1000 PSI full scale
reading. Using suitable adapters, attach a 1/4" to 3/8" ID
hydraulic hose approx. 3 feet long to the gage. Terminate the
other end of the hose with a female #8 JIC swivel nut fitting.
Connect the center leg of a #8 JIC “run tee” to the hose. The
top of the tee has a female JIC swivel nut directly opposite a
male JIC. With this gage setup, you should remove the hose  Test gauge
fitting from manifold port HC2, and reconnect using the tee. 1000 PSI min
The gage is now “teed” into the line, without disturbing the oil filled

hydraulic circuit. Use a #8 JIC male plug and a female cap #8
JIC fitting to seal up and protect the gage tee when notin use.

PROCEDURE FOR SETTING THE SLP/HH3000
PRESSURE SWITCH AND PRIMARY RELIEF ' L
VALVE

Hook cyl
retract port

Switch on control panel.
1. Verify the reservoir is filled to the correct level with ISO15
hydraulic fluid. See Fig. 14.

2. Usingthe procedures noted PLC Diagnostic,enter Service
mode. See page 27.

3. Loosen the jamb nut on the relief valve, RV1, using a
9/16" wrench. See Fig. 20.

4. Using a 3/16" hex wrench, turn relief pressure adjusting
screw counterclockwise (CCW) approx. 2-turns.

NOTE:

Be careful not to completely unscrew the adjustment! This
adjusting screw compresses a spring. STOP turning CCW
as soon as the spring resistance feels loose, with threads
still engaged.

5. Press and hold the RELEASE pushbutton. While the
motor is running, turn the relief pressure adjusting screw
CLOCKWISE (CW) until the gage reads 275 PSI. Tighten
jamb nut and confirm confirm pressure is at the required
setting.

6. Pressthe RELEASE pushbutton again with and the gage
indicating 275 PSI, Use a flathead screw driver to adjust
the set screw in the end of the pressure switch, PS1, until
the PLC pressure switch input light just turns ON. NOTE:
CCW rotation will make PS1 turn on at a lower pressure.
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TROU BLESHOOTI N G, continued

7. Reset RV1: Loosen the jamb nut on RV1, Press the
RELEASE pushbutton. Slowly turn the relief valve CW
until the gage reads 600 PSI. Retighten jamb nut. Confirm
pressure is at the desired set point.

NOTE:

Under some circumstances the pressure may need to be
adjusted higher to achieve desired operating performance.
RV1 set point limit not to exceed 800 PSI max.

SETTING THE PRS1 SENSOR:

This procedure describes the steps for adjusting the the PRS1
proximity sensor and lower hook range for optimum fit of
the installation site site. When properly set the hook should
extend from the pit to a point 1/4" off the ground when fully
extended, then raise and complete its hook cycle.

1.

Set the controls in Service mode as noted on page 27.

2. Press and hold the EXTEND button until the hook is fully
extended.

3. Turn the and hold the RESTRAINT OVERRIDE switch to
lower the hook until it just touches the ground.

4. Adjust the PRS1 sensor to 3/32" from the end of the
sensor block. See page 17.

5. Tighten the sensor and block.

6. Exit Service mode. See page 27.

7. Testengagement cycle and observe the hook projection.
Hook should extend out to about 1/4"-1/2" above the
ground just before it raises. Repeat steps 1-6 as required
until desired height is set.
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TROUBLESHOOTING, continued

PROCEDURE FOR SOLENOID VALVE REPAIR

OR REPLACEMENT

The hydraulic valves used in the SLP/HH are mechanical
components subject to blockage if contamination is allowed
into the hydraulic system. The following steps define removal,
inspection and installation of the valves.

REMOVAL
1. Remove coil retaining nut.

2. Remove coil by sliding off valve body.

3. Remove valve using a box wrench. Do not use an
adjustable wrench or pliers - damage to valve will occur.

INSPECTION

1. Carefully wipe off valve with clean rag (do not dry o-ring
onspool). Water-displacing spray lubricant or similar spray
can be used to clean the valve.

2. Check valve block for contaminants. Clean using air
pressure or Water-displacing spray lubricant or similar
spray.

NOTICE

Do not stick sharp objects into valve or valve body.
Damage to critical seal surfaces could occur.

INSTALLATION
1. Lightly lubricate with oil, replace valve in block and tighten
to 20 ft-lbs. max.

2. Install coil and nut, tighten to 40 in-Ibs. max.

NOTICE

Overtightening nut may damage the coil.

3. Test valve by operating coil. Replace valve if problem
persists and after all other troubleshooting steps have
been performed.

WD-40% is a registered trademark of the WD-40 Company.
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PARTS LIST — PAN

A WARNING

To ensure proper function, durability and safety of the
product, only replacement parts that do not interfere with
the safe, normal operation of the product must be used.
Incorporation of replacement parts or modifications that
weaken the structural integrity of the product, or in any
way alter the product from its normal working condition at
the time of purchase from 4Front Engineered Solutions,
Inc. may result in product malfunction, breakdown,
premature wear, death or serious injury.

Fig. 27

W
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PARTS LIST — CONTROL BOX, continued

Item | Quantity | Description Part Number

1 1 SLP PIT BOX TELESCOPING ASSY 24" 6001823

1 SLP PIT BOX TELESCOPING ASSY 26" 6001825

1 SLP PIT BOX TELESCOPING ASSY 28" 6001827

1 SLP PIT BOX TELESCOPING ASSY 30" 6001829
2 2 EXTRUSION, WEATHER SEAL 6001798
3 2 BRUSH, WEATHER SEAL 6001799
4 6 FASTENER, STS #12-14 TEKS 215702
5 6 SPIKE ANCHOR 6001910
6 1 PIT COVER (OPTIONAL) 6004767
7 4 EDGE STRIP, COVER 6001984
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PARTS LIST

Fig. 28
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PARTS LIST, continued

Item | Quantity | Description Part Number
1 1 HOOK CYLINDER ASSY 6001548
2 1 TRACK, GUIDE 156-134
3 4 PROXIMITY SWITCH 6001861
4 2 BOLT, HEX HD, 5/16-18 X 1/2, ZP 000804
5 2 PW 5/16 BOLT SIZE- 3/8 HOLE 234-091
6 6 LW, 5/16 MED ZINC PLD BULK 234-291
7 1 TRUNNION 6001767
8 2 TILT BRACKET 6001781
9 1 PROXIMITY SWITCH BRACKET 6001816
10 2 KEEPER, TRUNNION HOOK CYLINDER 713-625
11 1 ROD, END 156-157
12 1 ROD, GUIDE 156-133
13 4 LN, 3/4-10, NYLON, ZP 214-558
14 4 PW 3/4 BOLT SIZE, 13/16 HOLE 234-141
15 4 BOLT, HEX HD, 1/2-13 X 1, ZP 000102
16 6 BOLT, HEX HD, 5/16-18 X 3/4, ZP 212052
17 2 KEEPER, HOLD DOWN 156131
18 1 PROX SENSOR BLOCK 6001782
19 2 BOLT, HEX HD, 1/2-13 X 3, UTIL, ZP 000275
20 1 BOLT, HEX HD, 5/8-11 X 3, ZP 000466
21 1 NUT, LOCK, 5/8-11 000028
22 2 NUT, LOCK, 1/2-13 ZP 000035
23 3 ELBOW, 90 DEG 206-221
24 1 SCREW, SCKT HD CAP, 1/2-13X1 1/4, ZP 6001821
25 2 NUT, JAM, 5/8-18 UNF, ZP (OPTIONAL) 131-550
26 1 HOLD DOWN CYLINDER 713-695
27 1 HHMB , 5/8-18 UNF X 2 LG, ZP 6013219
28 4 LW, 1/2, MED ZINC PLD BULK 000066
29 3 HOSE ASSY, 1/2 1D X 13/16 OD X 60LG (6' AND 8' LEVELER) 6001874

HOSE ASSY, 1/2 ID X 13/16 OD X 88LG (10' LEVELER) 6006897
30 1 HOME RUN CABLE, 8 LEAD, QD, 10M 6008848
31 1 SERIAL TAG (NOT SHOWN) 6009761
32 1 OWNER’S MANUAL (NOT SHOWN) 6011489
33 1 CORD SET, QD, SLP, PRS1-PRS4 6010344
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PARTS LIST — POWER UNIT, continued

Fig. 29
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PARTS LIST — POWER UNIT, continued

Item | Quantity | Description Part Number

1 1 HYDRAULIC POWER UNIT, SLP/HH, 120-220V/1/50-60 6012583
HYDRAULIC POWER UNIT, SLP/HH, 208-480V/3/50-60 6012584

HYDRAULIC POWER UNIT, SLP/HH, 575V/3/50-60 6012585

HYDRAULIC POWER UNIT, SLP/HH, 24VDCO 6012596

2 1 CABLE GRIP, 1/2" HUB, 5/8 CABLE 533424
3 1 BRACKET — WALL MOUNT 6012180
4 2 FTG, 45° ELBOW, 8-JIC-F SWIVEL X 8-JIC-M, STL, (8 V50X-S) 206221
5 1 FTG, STR THD CONN, 8-JIC-M X 6-SAE ORB-M, STL 6006640
6 1 FTG, 90° SWIVEL NUT ELBOW, 8-JIC-F SWIVEL X 8-JIC-M, STL, (8-C6XS) 6011446
7 1 CABLE ASSY, PS1, SLP/HH, 10M 6011461
8 3 MOLDED SOLENOID CORD, DIN 43650 PLUG, 2M (REMOTE MOUNT) 6001351
1 CORD SET, QD, SV1 - SV3 (PIT MOUNT) 6010346

9 1 SOLENOID VALVE, NO, POPPET, 2W-2P LOAD HOLDING, SAE-8, (SV2) 6011480
10 1 SOLENOID VALVE, NC, PILOT OPERATED POPPET,SAE 10, 2W-2P, LOAD HOLDING, (SV3) 6011481
11 1 VALVE, 3W-2P, DIRECTION CONTROL SPOOL , SAE-8, (SV1) 6011478
12 1 PRESSURE SWITCH-ADJ, 275 PSI 6016146
13 2 COIL,1/2 SOLENOID, 24VAC DTL 6011937
COIL,1/2 SOLENOID, 24VDC DTL 6011939

14 1 COIL, 5/8 SOLENOID, 24 VAC, DTL 6011945
COIL, 5/8 SOLENOID, 24 VDC, DTL 6012125

15 4 SLEEVE ANCHOR, 1/2" X 3-3/4" LG. 131260
16 1 RETAINING NUT, 1/2" SOLENOID 6011725
17 1 LONG RETAINER NUT, 1/2" SOLENOID 6011726
18 1 RETAINER NUT, 5/8" SOLENOID, 6011727
19 1 RESERVOIRKIT, .7 GAL, STEEL, (STEEL TANK, FILTER, SEAL, MNTG SCREWS) 6012632
20 1 BREATHER CAP W/ DIPSTICK 6012637
21 1 LABEL, SINGLE PHASE 921026
LABEL, TRIPLE PHASE 921027

22 1 LABEL, 120 VOLT 921051
LABEL, 208 VOLT 921050

LABEL, 220 VOLT 921052

LABEL, 480 VOLT 921053

LABEL, 575 VOLT 921054

LABEL, 24 VOLT DC 6010601

23 1 POWER CABLE, SO 14/4 X 42" LG (1 PH MTR) 172607
POWER CABLE, SO 14/3 X 42" LG (3 PH MTR) 172603

24 BOLT, 1/4-20 X 1 212005
25 NYLOC NUT, 1/4-20 214502
26 1 HOME RUN CABLE, QD, 5 LEADS, 10M 6010347
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PARTS LIST — CONTROL BOX

Fig. 30 G N

A DANGER
Prsosstza

~Inliaie RESTRAINT OVERRIDE.

*50LID GREEN and AMBER LIGHTS Indicatethat tha
Gonirols are operating In RESTRAINT OVERRIDE mods.

*Ifvahiclo restraint malfunctions, SOLID RED and
FLASHING AMBER lights Indicate an error condltion
xists. Pross and hold RELEASE untlirestraint s stored.

‘chock wheels and awitch to RESTRAINT OVERRIDE. A
H — qualified techniclan musteervice thereatraint.

i SAFETY-LEG" SLP RESTRAINT

RestralngEngsge . TO BNBASE VETeLs

e 2ifvolicle cannot be engeged. RED & AMBER lghts
14 H ‘will flash Indicating contact can not be made.
'A. Make certain vehkie wheels ars chockad and the
4 C bracs are oet.

B. Swtch fo "RESTRAINT OVERRIDE" mods, lhts
il change to GREEN & AMBER.

m RESTRAINT OVERRIDE
(LienTa 0RLY)

[l A WARNING
(12(14)16) @ -
v e e oo, Gy o
v et v FESTRALE OVRRRES,

Restralnt Relsase Relsase RIG

@) by B

2. Vehkde may now pul out.

N 7

I 18
H @ @
N Ol0I01010
H o 3|93 (313
&
M S| D
22

N Ol0I0I0I0
H © @ @
I e £ 3
I k]

Sm o
[ j
3 S, o N ¥
: @Do

@® e
H @8 ®
I =M

: .

= 7

44 6011489D — SLP3000 and HH3000 Vehicle Restraints

©2016 4Front Engineered Solutions, Inc.

August 2016



PARTS LIST — CONTROL BOX, continued

Kelley® | 60033311 | 6003331v2 | 6003331v3 | 6003331v4 | 6003331V5 | 6003331v7 | 60033318
Serco® | 6003330v1 | 6003330v2 | 6003330v3 | 6003330v4 | 6003330V5 | 6003330V7 | 60033308

Item | Descri ption 120V1Ph | 208V1Ph | 240V1Ph | 208V3Ph | 240V3Ph | 480V3Ph | 600V 3Ph Part No.
1 XFMR, 200VA, 120-240V/24V 1 632-206
XFMR, 200VA, 208-600V/120-24V 1 1 1 1 1 1 6012568

2 | CONTACTOR, NR, 18A 24V COIL 50/60 HZ, 1NO 1 6012550
CONTACTOR, NR, 9A 24V COIL 50/60 HZ, 1INO 1 1 1 1 1 1 6012924

3 | OVERLOAD RELAY, 12-18 AMPS 1 6013781
OVERLOAD 9-13 AMPS 1 6012560
OVERLOAD 5.5-8 AMPS 1 6012559
OVERLOAD 4-6 AMPS 1 1 6013883
OVERLOAD 1.6-2.5 AMPS 1 1 6012557

4 FUSE BLOCK, 1 POLE, FINGERSAFE 1 6006849
FUSE, TIME DELAY 2A, FNQ-R-2 1 6009546
BLOCK,FUSE,2 POLE,FINGERSAFE 1 1 1 1 1 1 6006850
FUSE, 1A, 600V, CLASS CC - FNQ-R-1 1 1 1 1 6011963

1/2A 600V FUSE CLASS CC 1 1 6011358

5 | TWIDO PLC 14 INPUTS,10 OUTPUTS 1 1 1 1 1 1 1 6001056
6 INPUT BOARD ASSEMBLY 1 1 1 1 1 1 1 6003317
7 | OUTPUT BOARD ASSEMBLY 1 1 1 1 1 1 1 6003318
8 LIGHT, MARKER, GREEN (HOUSING + LENS) 1 1 1 1 1 1 1 6000531
9 LIGHT, MARKER, YELLOW (HOUSING + LENS) 1 1 1 1 1 1 1 6000530
10 | LIGHT, MARKER, RED (HOUSING + LENS) 1 1 1 1 1 1 1 6000529
11 | PUSH BUTTON-BLUE 1 1 1 1 1 1 1 6013066
12 | SELECTOR, 2 POS, SPRING RETURN 1 1 1 1 1 1 1 6014348
13 | PUSH BUTTON-YELLOW 1 1 1 1 1 1 1 6013067
14 | BODY MOUNTING COLLAR 3 3 3 3 3 3 3 6012562
15 | CONTACT BLOCK SWITCH, NO 2 2 2 2 2 2 2 6012563
16 | CONTACT BLOCK SWITCH, NC 1 1 1 1 1 1 1 6012564
17 | KELLEY DECAL 1 1 1 1 1 1 1 6014350
SERCO DECAL 1 1 1 1 1 1 1 6014349

18 | TERMINAL 2C, AWG 20-10, 30A 3 2 2 3 3 3 3 6007888
19 | 18 PIN PLUG W/INK JET MARKINGS (A-R) 2 2 2 2 2 2 2 6004804
20 | LRU, REGULATED CURRENT, RED, 10-28V AC/DC 2 2 2 2 2 2 2 6006375
21 | LRU, REGULATED CURRENT, AMBER, 10-28V AC/DC 2 2 2 2 2 2 2 6006376
22 | LRU, REGULATED CURRENT, GREEN, 10-28V AC/DC 2 2 2 2 2 2 2 6006377
23 | TERM BLOCK, FUSED DISCONNECT (NOT SHOWN) 2 2 2 2 2 2 2 6000538
24 | FUSE, MDA-10A, BUSSMANN (NOT SHOWN) 1 1 1 1 1 1 1 6014351
25 | FUSE, MDA-1AMP (NOT SHOWN) 1 1 1 1 1 1 1 6011302
26 | 110V OUTSIDE LIGHT KIT (OPTIONAL) 1 1 1 1 1 1 1 6003336
27 | AUDIBLE ALARM (OPTIONAL) 1 1 1 1 1 1 1 6003335

August 2016 6011489D — SLP3000 and HH3000 Vehicle Restraints 45

©2016 4Front Engineered Solutions, Inc.



PARTS LIST — INPUT/OUTPUT BOARDS, continued

Fig. 31
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PARTS LIST — INPUT/OUTPUT BOARDS

Item | Quantity Part Description Part Number
1 1 COMPLETE SLP/HH INPUT CARD ASSEMBLY 6003317
2 1 PLC INTERFACE HEADER
3 1 INPUT CARD POWER SUPPLY FUSE LED
4 1 INPUT CARD POWER SUPPLY FUSE- 0.25A 3AG 0.25A
5 1 DIP SWITCH - INPUT OPTION SELECTION
6 1 FIELD TERMINAL CONNECTOR
7 1 MANUFACTURING TERMINAL CONNECTOR
8 1 INPUT EXPANSION
9 1 9 POSITION FIELD TERMINAL BLOCK 6004803
10 1 5 POSITION FIELD TERMINAL BLOCK 6004801
1" 1 COMPLETE SLP/HH OUTPUT CARD ASSEMBLY 6003318
12 1 PLC INTERFACE HEADER
13 1 OUTSIDE LIGHTS FLASHER CONTROL SWITCH
14 1 10 POSITION FIELD TERMINAL BLOCK 6006472
15 1 TERMINAL OPENING TOOL 6004806
16 1 LED INDICATOR - SOLENOID 1
17 1 LED INDICATOR - SOLENOID 2
18 1 LED INDICATOR - SOLENOID 3
19 1 LED INDICATOR - EXTERIOR LIGHTS
20 1 LED INDICATOR - MAIN BOARD POWER
21 1 FUSE - INTERLOCK AGC 2A
22 1 FUSE - MAIN BOARD POWER AGC 8A
23 1 ALARM OUTPUT PORT
24 1 AUXILLARY PORT
25 1 EXPANSION BOARD INTERFACE PORT
26 1 SOLENOIDS 2 AND 3 CONTROL RELAY
27 1 MANUFACTURING TERMINAL CONNECTOR
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PARTS LIST — OUTSIDE LIGHTS

Fig. 32
Optional Traffic Lights Standard Compact Lights %
1 % i A CAUTION
2 K MOVE ON
GREEN
20" ] 11.44" 24" ONLY
\_ 10 3VOM
[EERD)
— =l YJUO
14" —
<3.913™ 9"
Iltem | Quantity | Description Part Number
1 1 LIGHT ASSEMBLY 120V - COMPLETE (INCLUDES ITEMS 2-5) 8-9519
2 2 LIGHT BULB 120V, 69 WATT 823-072
3 1 LENS - RED 823-043
4 1 LENS - GREEN 823-044
5 2 VISOR 823-042
6 1 LIGHT ASSEMBLY COMPLETE (COMPACT LIGHTS) 6007798
24V, LED (INCLUDES ITEMS 7 AND 8)
7 1 RED LIGHT ASSEMBLY (LED) 6007800
8 1 GREEN LIGHT ASSEMBLY (LED) 6007801
9 1 SIGN - MOVE ON GREEN ONLY 709-832
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LIMITED WARRANTY INFORMATION

4FRONT ENGINEERED SOLUTIONS® warrants that this VEHICLE RESTRAINT will be free from flaws in material
and workmanship under normal use for a period of one (1) year from the earlier of 1) 60 days after the date of initial
shipment by 4FRONT ENGINEERED SOLUTIONS®, or 2) the date of installation of the VEHICLE RESTRAINT by
the original purchaser, provided that the owner maintains and operates the VEHICLE RESTRAINT in accordance
with this User’s Manual. In the event that this VEHICLE RESTRAINT proves deficient in material or workmanship
within the applicable limited warranty period, 4FRONT ENGINEERED SOLUTIONS® will, at its option:

1. Replace the VEHICLE RESTRAINT, or the deficient portion of either, without charge to the
owner (excluding any cost of removal or reinstallation which shall be the sole responsibility of the
purchaser); or

2. Alter or repair the VEHICLE RESTRAINT, on site or elsewhere, without charge to the owner.

The limited warranty stated in the preceding paragraph IS EXCLUSIVE AND IT IS IN LIEU OF ANY OTHER
GUARANTEES AND WARRANTIES, EXPRESS OR IMPLIED. The limited warranty does not cover any failure
caused by improper installation, abuse, negligence, or failure to maintain and adjust the VEHICLE RESTRAINT
properly. Parts requiring replacement due to damage resulting from vehicle impact, abuse, or improper operation
are not covered by this warranty. 4FRONT ENGINEERED SOLUTIONS® disclaims any responsibility or liability
for any loss or damage (including, without limitation, direct, indirect or consequential damages, or lost profits or
production time) that results from the use of unauthorized replacement parts or modification of the VEHICLE
RESTRAINT. 4FRONT ENGINEERED SOLUTIONS® sole obligation with regard to a VEHICLE RESTRAINT
that proves to be deficient in material or workmanship shall be as set forth in its standard warranty above (i.e.,
4FRONT ENGINEERED SOLUTIONS® will, at its option, repair or replace the VEHICLE RESTRAINT or portion
thereof, without charge to the purchaser.).

This limited warranty does not cover any failure caused by improper installation, abuse, negligence, or failure to
properly maintain and adjust the VEHICLE RESTRAINT. This limited warranty will be void or of no effect if the
original purchaser does not notify 4FRONT ENGINEERED SOLUTIONS® warranty department within ninety (90)
days after the product deficiency is discovered. Parts requiring replacement due to damage resulting from vehicle
impact, abuse, or improper operation are not covered by this warranty. 4FRONT ENGINEERED SOLUTIONS®
disclaims any responsibility or liability for any loss or damage that results from the use of unauthorized replacement
parts or modification of the VEHICLE RESTRAINT.

THERE ARE NO WARRANTIES, EXPRESS OR IMPLIED, WHICH EXTEND BEYOND THE DESCRIPTION
ON THE FACE HEREOF, AND THERE IS NO WARRANTY OF MERCHANTABILITY OR OF FITNESS FOR A
PARTICULAR PURPOSE.

4FRONT ENGINEERED SOLUTIONS® warranties extend only to the VEHICLE RESTRAINT itself.

4FRONT ENGINEERED SOLUTIONS® DISCLAIMS all warranties, express or implied, responsibility or liability
for loss or damage of any kind associated with the installation or maintenance of the VEHICLE RESTRAINT,
including any liability for premature product wear, product failure, property damage or bodily injury arising from
improper installation or maintenance of the VEHICLE RESTRAINT.
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Please direct questions about your vehicle restraint to your local distributor.

Your local distributor is: Corporate Head Office:
1612 Hutton Dr. Suite 140
Carrollton, TX. 75006

Tel. (972) 466-0707

Fax (972) 323-2661

SAFETY-LOC®
HIDDEN HOOK™
4Front Enginerered Solutions®
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