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BarrierGate®

The BarrierGate® system has been tested pursuant to National Cooperative Highway Research
Program (“NCHRP”) Report 350 specifications. The BarrierGate® system has been deemed eligible
for federal-aid reimbursement on the National Highway System by the Federal Highway
Administration (“FHWA”).
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Addison, Texas 75001

Warning: The local highway authority, distributors, owners, contractors,
lessors, and lessees are responsible for the assembly, maintenance, and
repair of the BarrierGate® system. Failure to fulfill these RESPONSIBILITIES
with respect to the assembly, maintenance, and repair of the BarrierGate ®
system could result in serious injury or death.

Important: These instructions are for standard assemblies specified by the
appropriate highway authority. In the event the specified system assembly,
maintenance, or repair would result in a deviation from these assembly
instructions, contact the appropriate highway authority engineer.

This manual must be available to the worker overseeing and/or assembling the product at
all times. For additional copies, contact Valtir directly at (888) 323-6374.

The instructions contained in this manual supersede all previous information and manuals. All
information, illustrations, and specifications in this manual are based on the latest BarrierGate®
system information available to Valtir at the time of printing. We reserve the right to make changes
at any time. Please contact Valtir to confirm that you are referring to the most current instructions.
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Customer Service Contacts

Valtir is committed to the highest level of customer service. Feedback regarding the BarrierGate®
system, its assembly procedures, supporting documentation, and performance is always
welcome. Additional information can be obtained from the contact information below:

Valtir:
Teleohone: (888) 323-6374 (USA)
P ' +1 312 467-6750 (International)
Contact Link: www.Valtir.com/Contact
Website: www.Valtir.com

Important Introductory Notes

Proper assembly of the BarrierGate® is critical to achieve performance that has been evaluated
and deemed eligible by the FHWA per NCHRP Report 350. These instructions should be read in
their entirety and understood before assembling the BarrierGate®. These instructions are to be
used only in conjunction with the assembly of the BarrierGate® and are for standard assemblies
only as specified by the applicable highway authority. If you need additional information, or have
questions about the BarrierGate® system, please contact the highway authority that has planned
and specified this assembly and, if needed, contact Valtir's Customer Service Department. This
product must be assembled in the location specified by the appropriate highway authority. If there
are deviations, alterations, or departures from the assembly instructions specified in this manual,
the device may not perform as tested.

Important: DO NOT use any component part that has not been specifically
approved for this system during the assembly or repair of this system.

This product has been specified for use by the appropriate highway authority and has been
provided to that user who has unique knowledge of how this system is to be assembled. No
person should be permitted to assemble, maintain, or repair this system that does not possess
the unique knowledge described above. These instructions are intended for an individual qualified
to both read and accurately interpret them as written. These instructions are intended only for an
individual experienced and skilled in the assembly of highway products that are specified and
selected by the highway authority.

A manufacturer’s drawing package will be supplied by Valtir upon request. Each system will be
supplied with a specific drawing package unique to that system. Such drawings take precedence
over information in this manual and shall be studied thoroughly by a qualified individual who is
skilled in interpreting them before the start of any product assembly.
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Safety Symbols

This section describes the safety symbols that appear in this BarrierGate® manual. Read the
manual for complete safety and assembly information.

Symbol Meaning

Safety Alert Symbol: Indicates Danger, Warning, or Caution. Failure to read
and follow the Danger, Warning, Safety, or Caution indicators could result in
serious injury or death to the workers and/or bystanders.

Warning: Read safety instructions thoroughly and follow the assembly directions
and suggested safe practices before assembling, maintaining, or repairing the
BarrierGate® system. Failure to comply with these warnings could result in
increased risk of serious injury or death in the event of a vehicle impact with a
system.

Important: Please keep up-to-date instructions for later use and reference by
anyone involved in the assembly of the product.

Safety Rules for Assembly

* Important Safety Instructions *

This manual must be kept in a location where it is readily available to persons who are skilled and
experienced in the assembly, maintenance, or repair of the BarrierGate® system. Additional
copies of this manual are available from Valtir by calling (888) 323-6374 or at www.Valtir.com.
Please contact Valtir if you have any questions concerning the information in this manual or about
the BarrierGate® system.

Always use appropriate safety precautions when operating power equipment, mixing chemicals,
and when moving heavy equipment or BarrierGate® components. Safety articles including but not
necessarily limited to work gloves, apron, eye/ear protection, safety-toe shoes, and back support
should be used.

Warning: Safety measures incorporating appropriate traffic control devices

specified by the highway authority must be used to protect all personnel while at
the assembly, maintenance, or repair site.

Warning: Ensure that the BarrierGate® system and delineation used meet all
federal, state, specifying agency, and local specifications.

Warning: Ensure that your assembly meets all appropriate Manual on Uniform
Traffic Control Devices (MUTCD) and local standards.
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Limitations and Warnings

Valtir contracts with FHWA approved testing facilities to perform crash tests, evaluate test results,
and submit results to the FHWA for review.

The BarrierGate® system has been deemed eligible for reimbursement by FHWA as meeting the
requirements and guidelines of NCHRP Report 350. NCHRP Report 350 tests are designed to
evaluate product performance involving a range of vehicles on roadways, from lightweight cars
(approx. 1800 Ib. [820kg]) to full size pickup trucks (approx. 4400 Ib. [2000 kg]) to single-unit van
trucks (approx. 17,600Ib. [8000 kg]) as specified by the FHWA. A product can be certified for
multiple Test Levels. The BarrierGate® is certified to the Test Level(s) as shown below:

Test Level 3: 4400 Ib [2000 kg], 62 mph [100 km/h], 25 degrees
Test Level 4: 17,600 Ib [8000 kg], 50 mph [80 km/h], 15 degrees

These FHWA directed tests are not intended to represent the performance of systems
when impacted by every vehicle type or every impact condition existing on the roadway.
This system is tested only to the test matrix criteria of NCHRP 350 as approved by FHWA.

Valtir expressly disclaims any warranty or liability for injury or damage to persons or property
resulting from any impact, collision or harmful contact with products, other vehicles, or nearby
hazards or objects by any vehicle, object or person, whether or not the products were assembled
in consultation with Valtir or by third parties.

The BarrierGate® system is intended to be assembled, delineated, and maintained in accordance
with specific state and federal guidelines. The appropriate highway authority approved engineer
should be careful to properly select, assemble, and maintain the product. Site lay out, vehicle
population type; speed, traffic direction and visibility are important elements that require
evaluation in the selection of a highway product.

After an impact occurs, the debris from the impact should be removed from the area immediately
and the specified highway product should be evaluated and restored to its original specified
condition or replaced as the highway authority determines as soon as possible. If the system is
not repairable, a complete system replacement is required.
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Valtir Approved Adhesive Anchoring System

A Valtir approved adhesive anchoring system is required to securely anchor the BarrierGate®
system. Each approved adhesive kit contains adhesive, studs, nuts and washers. Both vertical
and horizontal assemblies are possible using an approved anchoring system.

Vertical Assemblies

Note: Read all Valtir approved adhesive instructions before starting.
1) Prepare the Concrete Foundation

Warning: Do not allow anchoring adhesive to contact skin or eyes. See material
safety data sheet supplied with adhesive kit for first-aid procedures. Apply
adhesive only in well-ventilated areas. Do not use near open flame.

Warning: Wear ear/eye protection, apron, and gloves during application.

The studs that anchor the BarrierGate® system to the concrete foundation must be those
shipped in the kit or of high strength steel (120,000 psi [830 MPa] min. tensile strength). These
studs must be set in minimum 4000 psi [28 MPa] concrete. Allow the concrete to cure a
minimum of seven days before drilling and anchoring studs.

2) Drill Boreholes

Caution: Consult OSHA silica respiratory standard 29 CFR 1910.134 for
debris removal from borehole(s) and use Valtir approved adhesive to achieve
optimum tensile strength. Do not use diamond drill bits for drilling
boreholes.

Use anchoring part(s) as drilling template(s). Use a rotary hammer drill to drill the boreholes
7/8” diameter to the recommended depth See the approved adhesive instructions provided
with adhesive kit. Ensure each borehole is drilled to the proper depth and aligned with the part
to be anchored per Anchoring Information.

Stud Orientation Concrete | Minimum | Recommended
Size: Bit Size Depth Torque
3/4” x 6 1/2” | Horizontal & Vertical 7/8” 51/4” Manufacturer Spec
3/4” x 10” Vertical 7/8” 9” Manufacturer Spec

3) Clean the Boreholes

Blow the concrete dust from the borehole using oil-free compressed air. Thoroughly brush it
with a 7/8” diameter steel bristle tube brush and then blow it out again. If the borehole is wet,
completely flush it with water while brushing and then blow it clean to remove all water using
oil-free compressed air.

Valtir.com 6 Revision | February 2023



4) Apply Approved Adhesive

Fill the borehole 100% full with adhesive material.

Caution: Fill borehole 100% full so it is even with the pavement surface per
adhesive manufacturer’s instructions.

5) Add the Washers and Nuts

Place a flat washer onto the stud then thread a nut on until the end of
the stud is flush with the nut (Figure 1).

6) Insert Studs in Boreholes and Wait for Adhesive to Cure.

Push the stud down through the part to be anchored and into the
borehole.

Caution: Do not disturb or load the stud until the
approved adhesive material has hardened (refer to
instructions supplied with the approved adhesive kit).

7) Torque the Nuts

Figure 1
Once the adhesive has fully cured, torque the nut to the Vertical Application
adhesive manufacturer’s recommended values. (Before Applied Torque)

Assembly Cautions

1) Steel rebar

If steel rebar is encountered while drilling an anchor bolt borehole, apply one of the following
solutions:

A) Using a diamond core drill bit or rebar drilling tool, drill through the rebar only, then switch
back to the concrete bit and drill into the underlying concrete until the proper borehole
depth is reached.

Caution: Do not drill through rebar without first obtaining permission to do so
from the project engineer.

B) Drill a new borehole down at an angle past the rebar to the proper depth. Anchor the
stud by completely filling both boreholes with an approved adhesive.
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Horizontal Assemblies

The horizontal approved adhesive kit is the same as the vertical kit.

Caution: Fill borehole 100% full so it is even with the concrete surface per
manufacturer’s instructions.

1) Follow the instructions supplied with your approved adhesive kit
Apply approved adhesive to each anchor per instructions.
2) Add Washers and Nuts
Put washer and nut on stud, leaving nut flush with end of stud (Figure 2).
3) Insert each Stud with Washer and Nut into Borehole

Push stud through part to be anchored and into borehole.

Important: The stud should be flush with the top of the nut in both vertical and
horizontal applications prior to tightening.

T

TITATTITS

B
) CORRECT

\om /

- S

INCORRECT

Figure 2
Horizontal Application

Caution: Do not disturb or load the stud until the approved adhesive material has
hardened (refer to approved adhesive kit instructions for hardening times).

4) Torque the nuts

Once the adhesive has fully cured, torque the nut(s) to the approved adhesive manufacturer
specification.

Valtir.com 8 Revision | February 2023



¢ ainbi4
\/ J4NS0TINI AVIHATNG 13318

NOILJ3S NOILISNYH L

301S NYLSdYd
‘A19INASSY TIYM

SINTVH 31V JHL H3ANN AT9INISSY HIVHL

NOILD3S NId ‘AT9N3ASSY 31YH
avd 1134IN0D
NOILLYTIVLSNI 3HL 40 H31N3D

SaONd H104
1V 9IND INILSIX3

NOILJ3S YOOH AT4NASSY 31¥9 OLNI NOILISNYHL
_

NOILI3IS NOILISNVHL

3018 AITINd ‘ATINISSY TIVM
F4NSOTING AVIHATNE 13318

Revision | February 2023

Valtir.com



Assembly

Site Considerations

1.

// INCOMING POWER

ACCESS CONTROL PANEL
FROM THIS SIDE

What is the existing concrete barrier shape at the site? BarrierGate® is designed to attach
to concrete median barrier (CMB) with an 8" [203 mm] top width and the shape of a
standard New Jersey median barrier. Other shapes require transitions to the BarrierGate®.
Transitions are to be supplied by the customer and must be properly designed to prevent
unintended vehicle interaction. See System Concrete Profile Section A-A on page 40.

What type of foundation exists at the site? The BarrierGate® must be anchored to a
concrete foundation meeting the dimensions and construction specifications given in
Concrete Pad Drawing.

What is the prevailing grade and cross slope at the site? The maximum recommended
foundation cross slope is 4% and the maximum grade 8%. The area surrounding the
assembly should be cleared of all debris. Drainage should be provided to avert runoff and
prevent ponding on the foundation.

Is_electrical power available at the site? The electrically powered BarrierGate® model
requires a 240 VAC 50A single phase incoming power supply (480 VAC requires optional
4 KVA 480 X 240 transformer). Electrical power, local earth ground, and grounding
conductors (per local requirements) must be routed to the proper location in the Concrete
Pad (p. 40). Access to the control panel, disconnect (electrical power end), and drive
system must be considered. The position of the incoming power determines the orientation
of the gate and access to the controls. Position the system with the access side facing the
widest shoulder.

~__—CONTROL/PULLEY END

/

DRIVE END

ACCESS DRIVE FROM THIS SIDE ———

Figure 4
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Recommended Tools

e BarrierGate® and optional accessories as ordered

¢ Manufactuer's Product Manual & Drawing Package

e Applicable location, layout, orientation, and construction plans
o Traffic control equipment (as required)

e Crane and/or fork lift, CMB lifting slings and chains (20,000 Ib. [9090 kg] minimum vertical
lift capacity)

e PCMB lifting pins (optional)
¢ Rotary hammer or similar tool for concrete; 7/8” concrete drill bit (Double Fluted)

Important: Valtir recommends using double-fluted drill bits to achieve optimum
tensile strength when applying an approved adhesive anchoring system.

e Socket and combination wrenches; 1/2", 9/16”, 3/4", 1 1/8”, and 1 1/4"

e Extensions and ratchets for sockets

e Digging or pry bar; 5’ [1.5m] length

e Pliers

e 127 [305 mm] Adjustable wrench and 24” [610 mm] length pipe wrench

e Air compressor with impact wrench and concrete hole blowout tool

e Come-along; 1000 Ib. [455 kg] minimum capacity

e Allen Wrenches: 5/32”, 3/8”, 1/2"

¢ Chalk line and Concrete Marking Pencil

e Sledge and Claw Hammers

e Standard caulking gun

e Tape measures; 25’ and 100’ [7.6 m and 30.5 m]

o Safety Glasses, Gloves, and Safety Toe Shoes

e 50’ [15 m] electrical fish tape

e Flat and Phillips screwdrivers

e Cold chisel or wire rope cable cutter

e Wooden blocks (at least 4)

e Torque wrench

o Waterproof strain relief

e Service junction box

e 240 VAC 50A power (480 VAC 25A optional)

e Local earth ground

Note: The above list of tools is a general recommendation and should not be considered
an exhaustive list. Depending on specific site conditions and the complexity of the
assembly specified by the appropriate highway authority the required tools may vary.
Decisions as to what tools are needed to perform the assembly properly are the sole
discretion of the specifying highway authority and the authority’s selected contractor
performing the assembly of the system at the authority’s specified assembly site.
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Site Preparation

Assemble the BarrierGate® in a 120’ + 2" [36.58 m + 50 mm)] long opening in existing permanent
or portable Concrete Median Barrier. The BarrierGate® must be assembled on an existing or
freshly placed and cured concrete foundation conforming to the specifications contained in the
Concrete Pad Drawing (p. 40).

Wall Assembly Anchoring
1. Mark the centerline and the mid-point of the assembly (Figure 5).

Begin by finding the center of the existing longitudinal barrier ends and place chalk marks
on the foundation at these points. The distance between barrier or transition ends must
be 120’ + 2" [36.58 m + 50 mm]. Extend a chalk line between the center points and snap
a line to mark the centerline of the assembly. Next find and mark the exact midpoint of the
assembly centerline. Snap two more construction lines parallel to the centerline and offset
15” [380 mm] to either side.

2. Position the wall assemblies (Figure 6).

On assemblies where the existing barrier or transitions are freestanding and unanchored,
they must be doweled to the BarrierGate® Steel Wall Assembly Enclosures. If dowels are
required, use a drilling template which matches the pattern of holes in the enclosure ends
to ensure the dowel rods will line up. Drill holes before positioning the Wall Assemblies.

Remove the shipping tie downs that hold the gate and wall assemblies together. Lift the
Gate Assemblies (refer to the checklist drawing) off the Wall Assemblies and set them
down to the side of the assembly and the proper orientation. Carefully place the gate
halves on wood blocks to avoid damage.

Note: The Hook Section Gate Assembly is positioned on the Pulley Wall Assembly (located on
the side of the assembly with incoming power).

/ ™, EXISTING BARRIER\TRANSITION (TYP.) INCOMING POWER
A\ A U s\ REMOVE SIDE COVERS
/*\\ \ / BARRIERGATE® FOUNDATION N \\ BEFORE POSITIONING (TYP)
Al > CENTERLINE EXISTING PULLEY WALL ASSEMBLY
\E\\\ Y 7\/ -~ MIDPOINT BARRIER | 7
N /\ / S _~LIFTING POINTS
S [\ 15 m [49-2°+/-2"]
P |\ BETWEEN WALL
_ S ASSEMBLY
/ 2. FACES

P P
g CONSTRUCTION LINES

36 58 m 50 mm &
[120" £ 2"] 18.29 m =25 mm

N X . = NN S
Y [60" = 1"] \/ / - NN \ h N
- ~ >
N o<

/ ~
e N INSTALLATION

Figure 5 Figure 6
Layout Midpoint (not to scale) Position Wall and Gate Assemblies
(Pulley Side shown)

Next temporarily remove the side covers from both enclosure assemblies and set them
out of the way.
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Important: On electrically operated gates the Pulley Wall Assembly must be on
the same side as the incoming power. Care must be taken to avoid damaging the
electrical power supply when positioning the Pulley Side Wall Assembly.

Caution: Crane or forklift and lifting slings must have a minimum rated vertical
lift capacity of 20,000 Ib. [9090 kg] to lift each wall assembly. Lift barrier by placing
chain through lifting holes in the barrier.

Align the centerline of both wall assemblies with the assembly centerline. Position the wall
assemblies an equal distance apart from the assembly centerline. The distance between
faces of the wall assemblies must be 49’ — 2” £ 2” [15 m £ 50 mm] (Figure 7).

3. Anchor the wall assemblies to the foundation (Figure 8).

The ends of freestanding existing barrier or transition must either be doweled to the
BarrierGate® Wall Assembly Enclosures or anchored to the foundation. If the existing
barrier ends are not anchored to the foundation the enclosure must be dowelled into the
barrier ends using the anchors supplied with the system.

Drill 7/8” diameter by 9” deep concrete anchor bolt holes through the anchoring brackets
in the wall assemblies (typical 26 places on each wall assembly.) Follow the directions
supplied with the Valtir Approved Adhesive and anchor the wall assemblies to the
foundation.

, 15 m [49'-2"+/-2"] BETWEEN WALL ASSEMBLY FACES

CAPSTAN WALL ASSEMBLY

REMOVE SIDE
4 COVERS BEFORE
" POSITIONING (TYP)
N
T
4

Uy, S
< Mg SEESTEP3
. s EXISTING
- -_BARRIER 3/4” x 10 ANCHOR BOLTS
T (DRILL 7/8” X 9” DEEP

PIN SECTION GATE ASSEMBLY , HOLES) TYP 26 PLACES

“ &\,
I~ 7 EXISTING BARRIER [
e ,'H' T <

(PLACE TO SIDE ON BLOCKS) { !
1 | |
T s =1 1 + [ = \ - p\ /A P 7
L - —J EXISTING BARRIER TS WALL ASSEMBLY
15 m [49'-2"+/-2"] /
USE ONLY IF
EXISTING BARRIER IS
UNANCHORED
Figure 7 Figure 8
Position Wall and Gate Doweling (Typ. both sides)

Assemblies (Capstan Side)
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Track Assembly Placement
1) Position and assemble the track on the foundation (Figure 9 & p. 47).

Begin by moving two sections of the track to the midpoint of the assembly. Completely
interlock the pins and inverted angles on the sections. Next position the midpoint of the
engaged sections at the exact midpoint of the assembly, taking care to align the outside track
edges with the construction lines made earlier. Finally, interlock the remaining track sections
with those already positioned.

Important: For proper BarrierGate® operation the track sections must be
completely engaged, aligned with the system centerline, and centered on the
foundation.

2) Assemble the cable covers and anchor the track sections (Figure 10).

Using the holes in the tracks as template, drill (6) six holes 5 1/4” deep in the foundation for
each track section, align the anchor holes, and check to make sure that there is a smooth
transition from section to section where the ends touch. Place the longer track covers with
rubber bumpers toward the ends closest to the existing barrier. Anchor the cable cover and
track sections with approved adhesive and consult manufacturer’s instructions for cure times
before tightening nuts.

Note: Do not tighten the nuts until the electric wiring is complete.

STUD MUST BE FLUSH
WITH TOP OF NUT

3/4” X 6 1/2” APPROVE ANCHOR
(TYP) (DRILL 7/8” X 5 1/4” DEEP)

. ®

TRACK SECTION (TYP) <~ "~ INVERTED ANGLE
\ N

USE HOLE AS
' DRILL TEMPLATE

-~
MIDPOINT OF

NN CONSTRUCTION LINES
INSTALLATION SN b

Figure 9 Figure 10
Position Track Assemble Covers and Anchor
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Electrical wiring

(Electrically powered model only)

Warning: Connecting the BarrierGate® to incoming power involves the risk of
electrical shock and should be made by a qualified electrician.

1) String the electrical control cables between the wall assemblies (Figure 11 & p. 48).

Remove the Track Cable Covers and move them to one side once the approved adhesive
has set up. Untie the bundle of electrical cables at the end of the Capstan Wall Assembly and
string the wires across the center of the track to the opposite side. Now use an electrical fish
tape to pull the wires through the upper 3” conduit in the pulley wall assembly and into the
control enclosure. Depending on the optional accessories present, some electrical
components may have to be temporarily removed for easier access.

Place a cable cover over each track section, align the anchor holes, and check to make sure
that there is a smooth transition from section to section where the ends touch. Place the long
cable covers with rubber bumpers toward the end closest to the existing barrier. Attach the
washers and then torque the nuts to 100 ft-Ib [135 N-m].

Important: All approved adhesive anchored studs must be flush with top of nuts
to prevent interference with BarrierGate® operation.

Warning: Use extreme care when covering cables with the track covers to
prevent damage to the electrical cables and a potential fire or shock hazard.

If necessary, cut studs after they are torqued and touch up with cold galvanizing
compound.

CABLE COVER

STUD MUST BE

FLUSHWITHNUT __ / CAPSTAN WALL ASSEMBLY

Figure 11
String Electrical Cables
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cable slack then cut the cables to the appropriate length and strip the jacket down to expose
the lead wires. Make the lead wire connections then secure the strain reliefs tightly against

shell and bushing then through the cord grip and into the enclosure. If necessary remove
the cables.

remove the shell and bushing from the spare cord grips on the side of the enclosure. Thread
the control cables coming from the far side of the assembly through the appropriately sized

Loosen retaining clips and open the main control box. Make the wire connections shown. First

2) Connect the control cables to the main control (Figure 12).
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3) Attach the open limit switch to the track cover (Figure 13).

Remove the open limit switch from its temporary mounting at the end of the Pulley Wall
Assembly. Attach the limit switch to the Track Cover Mount with the screws provided. Route
the cable along the center of the cover and hold it in place with a wire tie through the small

hole provided.
OPEN LIMIT SWITCH

TIE CABLE IN PLACE
~_ \

~./

A 1 R

VARNT A
PULLEY WALL ASSEMBLY
LONG TRACK COVER

~

Figure 13
Attach Open Limit Switch
4) Connect the incoming power to the disconnect (Figure 14).

Turn site power off before making the wire connections shown. Route the loose cable from
the electrical disconnect to the service junction box. Use a waterproof strain relief (customer
supplied) to make connections. Make sure the supply is connected to a customer supplied
local earth ground rod and disconnect is switched off before restoring site power.

_~ #8-480 CORD

TO DISCONNECT

— WATERPROOF STRAIN RELIEF (CUSTOMER SUPPLIED)

\

l‘/ SERVICE JUNCTION BOX (CUSTOMER SUPPLIED)

—— NOTE: NEUTRAL NOT REQUIRED FOR 480 V OPTION

" CUSTOMER SUPPLIED INCOMING 240 VAC 50A
/ -~ POWER (480 VAC 25A OPTIONAL)

Figure 14
Connect to Service Power
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Drive Cable Attachment

1) Locate and attach return pulley (Figure 15).

Place return pulley inside steel bulkhead enclosure at the Pulley Wall Assembly. Attach the
return pulley cable to the pulley take-up. Turn pulley take-up a partial turn as shown to hold
cable in place.

2) String the drive cable (wire rope) between the capstan drive and the return pulley
(Figures 15-16).
Untie the wire rope bundle at the end of the Capstan Wall Assembly. The retainer is a cable
clamp used for shipping. Standing near the drum and looking toward the pulley, the wire rope
leaves the left side of the drum at the top and returns to the right side on the bottom. The drum
is threaded or “grooved” and the wire rope must be properly positioned for proper operation.
Initially the wraps on the drum should be positioned within one groove of the bottom of the
drum. Spread the wire rope coming from the left side of the drive drum through the concrete
walls along the left side of the assembly to remove any twists in the wire rope. Do the same
for the right side. The left side should be much longer than the right side.

Drag the longer wire rope across the track and continue feeding it through the conduit in the
left side of the Pulley Wall Assembly. Wrap the cable around the return pulley and bring it
back to meet the other end at the track section nearest the end of the Capstan Wall Assembly.
Release the ratchet on the pulley take-up, if necessary, and move the return pulley in the
enclosure as far away from the ratchet as possible.

PULLEY ||
TAKEUP ||

RETURN PULLEY

Figure 15 Figure 16
Release Return Pulley Drive Cable Attachment

NOTE: 5 RAPS

IMPORTANT:

| A L L A A

%{Z?ﬁéfvé_fﬁjﬂ% LEAVE ONE GROOVE

s

——— "= WITHBRACKET IN

! POSITION AS SHOWN
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3)

4)

Fasten the drive cable attachment brackets to the drive cable (Figure 17).

Remove the Drive Cable Attachment Brackets from the Hook and Pin Gate Assemblies.
Attach one Cable Attachment Bracket 20 to 30” from end of the long cable returning from the
tension pulley (step 1, Figure 17). While maintaining some tension on the loose ends of the
wire rope, release the retainer at the end of the Capstan Wall Assembly. Take out as much
slack as possible, and splice the free ends together using the cable clips (Step 2, Figure 17).

Tension the drive cable (Figure 18).

Use a pry bar or similar lever to turn the ratcheting take-up on the return pulley. Remove the
slack in the drive cable and tension it until the springs on the return pulley are compressed to
13” [330 mm] or less.

Attach the other bracket an equal distance from assembly centerline (Step 3, Figure 17).

Note: Maintain 5 wraps on cable on drive drum and position bottom wrap 1 groove from drum
bottom when attachment bracket is 21°-3” + 1” [6.48 m + 25 mm] from assembly centerline. Orient
the cable clips toward the outside.

Note: For proper gate operation, the tension pulley springs must be compressed to 13” [330 mm]
or less.

MIDPOINT OF INSTALLATION A \\\

762 m
F\( [30"1 MAX.
I

< 7\ TURN RATCHETING TAKE UP
5 EQ’ - Step 1V

Figure 17 Figure 18
Fasten Drive Cable Brackets Tension Drive Cable

Positioning Gate Assembly
1) Temporarily remove the transition skirts and short top covers on the transition

assembly (Figure 19).

Also remove the covers over the Hook and Pin Bulkheads to eliminate interference with the
lifting cables (Figure 20).

Use a 3/8” Allen wrench to remove the 5/8” diameter bolts holding each Skirt and cover in
position.
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TYP. BOTH SIDES

Figure 19
Remove Covers

The following warnings must be observed until the assembly is complete:

Warning: Crane or forklift, hoist, and lifting chains must have a minimum rated
vertical lift capacity of 3000 Ib. [1360 kg] in order to lift the Pin and Hook Section
Gate Assemblies.

Warning: To avoid risk of serious injury, block or otherwise secure the gate
assemblies so they cannot roll down the ramps.

Caution: Make sure all persons and objects in gate opening are clear before
proceeding with the next operation. Failure to comply could result in serious injury.

2) Use a crane or forklift to lift the Pin Section Gate Assembly over the Capstan Wall
Assembly and the Hook Section Gate Assembly over the Pulley Wall Assembly (Figure
20).

Look in through the Top Cover opening of each gate half and properly engage the Cast Iron
Wheels with the Guide Rail. Look in from the front and properly engage the V-Guide Rollers
with the V-Guide.

Roll each Gate Assembly to the fully open position (a come-along may be helpful).

PULLEY WALL ASSEVIBLY CAST IRON WHEELS

) REMOVE COVER TO ELIMINATE

NN ,’</ A N
GUIDE RAILS 2 > ﬁ\% | INTERFERENCE WITH LIFTING CABLE
N S /\\\ S / |

| HOOKSECTION | inG POINT

< - > LIFTING | PIN SECTION
'\\‘7 POINT ?ATEASSEMBLY (TOPPIN) GATEASSEMBLY

[ oz \‘/ //\/
5 %} 5‘{, 7

X LIFrrING POINT
V-GUIDE ROLLER \,\»ﬂﬂ WY (TOPHOOK)
V-GUIDE-—_ s
N
Figure 20
Lift the Gates
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3) Connect the flat ribbon electrical cable in the Hook Gate Assembly to the J-box at the
end of the Pulley Wall Assembly (Figure 21).

Locate the Flat Ribbon Cable and Connector on the Hook Gate Assembly. Attach the
connector plug to the end of the Pulley Wall Assembly. Place the Flat Ribbon Cable between
the plastic Strain Relief Clamp and the J-box mounting bracket and secure it in place with the
bolts provided. Position the 3/16” diameter wire rope in the retaining tab on the bracket and
hold it in position with the Quick Release Pin provided.

Caution: Check to be sure the Ribbon Cable is properly hanging from cable
Trolleys and not wrapped around the 3/16” diameter wire rope.

4) Fasten the Cable Attachment Brackets to the Gate Assemblies (Figure 22 and 23).

Following the Manual Operation instructions (p. 24), disengage the Capstan Drive and crank
the cable assembly by hand to line up the Cable Attachment Bracket with the connection point
on the gate. Lift a Cable Attachment Bracket up to its mounting point and secure it with
provided fasteners.

If power is not available at the time of assembly, follow the manual unlock procedure before
manually closing the gate.

= \g§§\ CONNECTION POINT
= o=

T
TS T 316" WIRE ROPE /7 4
/ . \\ N / [ V
I \\\\%\ LS A ./'/ f “f
- 0/“\&‘\/\\1 STRAIN RELIEF CLAMP |
} QUICKRELEASEPIN-7 1% "
PLUG —| MG Z
~ ‘ N a.
\\\ ‘\ o \\
~_ "\ FLATRIBBON CABLE P @@%
Y/ / J-BOX A \
S~/ \ CABLEATTACHMENT BRACKET
PULLEY WALL ASSEMBLY DRIVE CABLE
Figure 21 Figure 22
Attach Ribbon Cable Attach Drive Cable (Hook Side)

CONNECTION POINT

Figure 23
Attach Drive Cable (Pin Side)
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Anchor Plate Adjustment

1) Verify that the Gate Assemblies meet within 1/2” [13 mm] of the exact midpoint of the
assembly.

Warning: Stay clear while operating BarrierGate® or serious injury to hands and
feet could occur.

Use the Manual Drive system (Manual Operation section, p. 24) to completely close the gate.
The Gate Assemblies must be within 1/2” [13 mm] of the assembly midpoint. If not, open the
gate and loosen the cable clips on Cable Attachment Bracket. Adjust as necessary and tighten
the cable clips.

2) Close the gate and inspect the Anchor Plate fit with the gate Transitions (Figure 24).

Inspect the fit of the four Anchor Plates where they meet the gate Transition. Proper fit is
obtained when there is a 1/2” [13 mm] gap or less between the Plate and the Transition with
the gate fully closed. If the gap is excessive then the Transition Adjuster must be used to
decrease the gap. Loosen the bolts that retain the Anchor Plate and remove the Adjuster.
Reassemble the Adjuster in the orientation that reduces the gap to 1/2” [13 mm] or less then
tighten the Anchor Plate bolts to 150 ft-Ib [200 N-m].

Final Attachments
1) Replace the Top and Transition covers and then close the Bulkhead Access Covers.

Reengage Capstan Drive (Manual Operation Section, p. 24) and stow manual drive crank.
Replace the top and transition covers and close the bulkhead access covers. Inspect the
system to make sure all shipped components are assembled and/or accounted for. Turn on
Main Electrical Disconnect Switch and open and close gate several times to assure smooth
operation (Operation section, p. 23).

TRANSITION SECTION

e u o |
, & v DN © @;"“
I v i 1 }{ /’
S 13 MM [1/2"] GAP OR LESS
ADJUSTER BOLT TORQUE \1
TO 120 FT-LBS [163 Nm] h

ADJUSTER (SEE ADJUSTER ORIENTATIONS)

LS ANCHOR PLATE BOLT
ADJUSTER ORIENTATIONS | TORQUE 150 FT-LBS [200 Nim]

Figure 24
Adjust Anchor Plate Fit
(Transition Skirt Removed for Clarity)
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Operation

Electromechanical Operation
(Electrically Powered Model Only)

Warning: Thoroughly check to ensure the BarrierGate® is clear of people, debris
or obstructions before operating.

Note: If the BarrierGate® will not operate, refer to the detailed troubleshooting guide in this
manual or contact our Customer Service Department for more information (p. 3).

Note: If the BarrierGate® must be manually opened, refer to the Manual Operation section.
Activate

Turn the Main Electrical Disconnect switch “on” (p. 29, Figure 31). Access a numeric Keypad and
enter the correct 4 digit combination (Figure 25).

The red LED will begin blinking with the first key press and the green LED and buzzer will activate
with each key press. When the correct combination has been entered, the red LED will light up
continuously.

Warning: To stop BarrierGate® at any o \\{f\ DK-26 NOMERIC KEYPAD
time or in case of emergencies press /\\\§ N\ /
the STOP button. . S v
/S ) >) 5y \ YELLOWLED N/A
Open >~
“ N
Press the number 1 to unlock and open the system. | @ |/ | GREEN LED
The green LED will flash and buzzer will sound when V7 4 “
the gate is moving. c ‘m/‘NH‘
\ Q7| T REDLED
Stop | {3 [
To stop the BarrierGate® at any time or in case of | Qo
emergency, press the STOP button. If left unattended - HQ%\H ' STOP
for more than 10 minutes, the BarrierGate® will \ Hjﬁg“\ /
automatically shut off and must be reactivated. The ' "o
controls are deactivated by holding the STOP button
down continuously for two seconds.

Close

Press the number 9 to close and lock the system.
Deactivate the controls by holding the STOP button
down for two seconds.

Figure 25
Numeric Keypad
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Manual Operation
Note: The manually operated drive system is included with the electrically powered model.

1)

2)

3)

4)

Unlock the gate (Figure 26).

Open the manual jack access cover located at the middle of the gate and remove the attached
handle. Remove the top safety retaining pin from the rear of the manual Jack Support. Insert
the handle onto the jack nut and crank the Jack (clockwise) fully open to unlock the gate.

Release the Capstan Drive (electrically powered gate only) (Figure 27).

If the gate is electrically powered then remove the small covers on both sides of the Capstan
Drive Enclosure. Locate the lever on top of the Capstan Drive drum and rotate it 180 degrees
to disengage the Capstan Drive. Do not force lever. Rotate manual handle until lever engages.

Crank the gate open (Figure 28).

Open the keypad cover on the Capstan Drive Enclosure, release the catch on the lid, and lay
the lid back. Remove the guard on the manual drive crank. Insert the manual jack handle onto
the low speed (outermost) drive and crank counter-clockwise to open. The high speed
(innermost) drive can be used when the gate is opened 10’ [3 m] or more.

Reverse order to close and lock gate. Return lever to its original position (Figure 27).

IMPORTANT: Gate must be closed and locked manually before reengaging electrical.

Caution: The weight of the gate may cause the manual crank handle to want to
spin. Hold the handle tightly to maintain control. Low speed operation is
recommended at first until operator gains manual operational experience.

1. OPEN LID ON GATE AND REMOVE HANDLE GUARD CAPSTAN DRIVE ENCLOSURE
2. REMOVE TOP SAFETY LOCKOUT PIN —T—T \ ——F
CLOCKWISE ) \ L ILY/
SE_| /5 INeERT HANDLE AND TURN TO o
£ " | ‘ ‘. BOTH SIDES
=== il
\ e >

/ _ - ‘ = :Vk
- - ‘ LOCATE LEVER
- — . (LOCKED POSITION SHOWN)
' : ! ROTATE 180 DEGREES TO UNLOCK

Figure 26 Figure 27
Unlock Gate 70 OPEN: Release Capstan Drive
COUNTER-CLOCKWISE
RELEASELIDAND L CRANKLOW SPEED
REMOVE GUARD ' |~ TO OPEN GATE
(= FIRST 10’ [3 m]
HIGHSPEED | T —J ' :
FULL OPEN) " (FIRST 10’ [3 m])
Figure 28

Crank Open Fully
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BarrierGate® Final Inspection Checklist

Site Location:

Date:

Inspector:

Refer to the BarrierGate® manual and / or drawing package.

|:| System properly assembled per Product Description Assembly Manual
|:| Wall Assemblies are properly positioned and anchored (p. 13)
|:| Track Assembly is properly positioned and anchored (p. 14)
|:| All field wiring properly routed and connections complete (p. 15, 16)
|:| Open Limit Switch is properly positioned and attached (p. 17)
|:| Drive cable is properly attached and tensioned (p. 18, 19)
|:| Gate Half Assembilies are properly positioned (p. 19, 20)
|:| Flat Ribbon Cable is properly connected and secured (p. 21)
|:| Drive Cable properly attached to the Gate Half Assemblies (p. 21)
|:| Verify proper Anchor Plate Adjustment (p. 22)
System Testing
|:| Manual operation successfully tested (p. 24)
|:| Powered operation successfully tested (p. 23).
|:| System operated successfully from both keypads
|:| Safety Sensor functions properly (if applicable)

|:| Timed closure set and operating properly (if applicable)
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Maintenance

Periodic and thorough maintenance is essential for dependable BarrierGate® operation. Take a
moment to review the product limitations, assembly cautions, and maintenance instructions
before performing any necessary work.

Maintenance intervals between inspections depend a great deal upon specific site conditions.
Valtir recommends a once a month inspection until it is determined less frequent inspections are
necessary.

Drive-By Inspection

A slow drive-by inspection of the BarrierGate® is often all that is required to spot damage which
requires maintenance. Some inspection considerations are:

1. Are the sides of the Gate Assemblies and Steel Enclosures straight and aligned properly?
If the sides are not straight or aligned then there is likely structural damage from a vehicle
impact. A Walk-Up Inspection is required.

2. Are the Bulkhead Assemblies completely closed and locked? If there is any visible gap
between the Bulkheads, then the system is not properly closed and latched. A walk-up
inspection is required.

3. Is there an accumulation of dirt, debris, ice or snow around the BarrierGate®? Clean Guide
Rail and Track Sections are critical for proper operation. If dirt and debris is present,
maintenance and cleaning is required.

4. Are the covers on the manual drive access fully closed? If not, a walk-up inspection
should be made to investigate further and secure the covers if possible.

Walk-Up Inspection

If the drive-by visual inspection indicates maintenance is required then a walk-up inspection is
necessary. Some of the most common maintenance concerns and their corresponding repair
techniques are:

Pin and Hook Section Gate Assemblies

Inspect the Debris Skirt for tears and replace sections as necessary.

Inspect for and replace any bent or damaged Side Panels, Top Covers, Transitions, etc.
Inspect for and replace damaged or frayed Actuator Electrical Cables.

Inspect for and tighten loose wire rope on Actuator Cable Support.

Lubricate all Bulkhead Assembly grease fittings every 6 months, or 750 cycles, whichever
comes first (Figure 29).

aOrODN -~

N AT

O N
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'\‘f”n%%if\ S

Figure 29
Grease Points
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6. Inspect and repaint any scratched painted surfaces.
7. Inspect for any signs of animals nesting in, chewing on or otherwise damaging the system.

Capstan Drive Assembly

1. Inspect for and replace damaged or frayed wires.

2. Lubricate all Capstan Drive grease fittings (do not allow grease to spill on drive or driven
drums) every 6 months, or 750 cycles, whichever comes first.

Apply (spray) light oil on Capstan Drive release knob pivot point.
Inspect and repaint any scratched painted surfaces.

Clean out any debris accumulation.

Inspect for excessive drum or wire rope wear.

o g bk w

Tension Pulley Assembly

1. Inspect for and replace damaged or frayed wires.
2. Inspect and adjust for excessive Capstan Drive Cable slack.
3. Inspect and repaint any scratched painted surfaces.
4. Clean out any debris accumulation.
Track Assembly

1. Clean out any debris accumulation.
2. Inspect and tighten any loose nuts.
Anchor Plate Assembly

1. Inspect gap between Anchor Plate and Gate Transition. Clean out any debris
accumulation (p. 22).

2. Inspect and tighten any loose hardware.
Misaligned Gate Assemblies

The Gate Assemblies must be properly aligned with and riding on the Guide and Track for proper
operation. Open the Bulkhead and Short Transition Covers and inspect to make sure the Guide
Wheels and V-Guide Rollers are riding properly. If not, adjust them until they move smoothly.

Inspect and replace any Skirt, Side, and Top Cover Panels that may have been damaged from
vehicle impacts.

Unlocked Gate Assemblies

If the Bulkhead Assemblies are not completely closed and locked, open the Top Covers to inspect
for the cause. There may be debris under the system preventing the Gate Assemblies from
completely closing and locking. The system may have been inadvertently left in this position by
improper use of the Keypad Control (p. 23).

Warning: Use only Valtir parts that are specified herein for the BarrierGate® for
assembling, maintaining, or repairing the BarrierGate®. Do not utilize or otherwise

comingle parts from other systems, even if systems are other Valtir systems. Such
configurations have not been tested, nor have they been accepted for use.

Warning: Do NOT modify the BarrierGate® system in any way.
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Troubleshooting and Repair

The BarrierGate® is designed to operate simply and reliably even in adverse highway
environments. Most operational problems can usually be traced to improper assembly or
maintenance. If operational problems are encountered, begin preparing for the necessary repair
by thoroughly reviewing these instructions and all applicable location, layout, orientation, and
construction plans.

It is critical to become familiar with BarrierGate® construction, assembly, maintenance, and basic
operating instructions before attempting any repairs. Follow the BarrierGate® Repair Guidelines
to help diagnose the operational problem then carry out the indicated inspection and repair step
(p. 28). If these suggestions do not restore BarrierGate® operations, contact the Valtir Customer
Service Department (p. 3).

Important: A traffic control plan appropriate to the complexity of the repair project
should be prepared and understood by all parties before moving to the
BarrierGate® repair site. Deploy the appropriate work zone safety devices prior to
beginning the repair and keep them present through all operational phases.

The internal components of the BarrierGate® can be inspected for necessary repairs without lifting
and removing gate halves. Access for inspection and repair can be made through one or more
Enclosure Covers, Top Covers, Transition Skirts, Half Skirts, and Bulkhead Covers (Figure 30 &
Drawings in the back). The Enclosure Covers can be removed to gain access to the Capstan
Drive system. The Top Covers can be removed to provide a wide open area for inspection and a
way of reaching or climbing down into the BarrierGate®for repairs.

Caution: Before attempting any repairs, the BarrierGate® must be blocked from
moving to avoid injuring maintenance personnel.

The Transition and Half Skirts can be removed to gain access at the extreme ends of the gate.

Some gate inspections and repairs may require the gate halves to be lifted and removed. In this
case, follow the reverse of the steps in the Positioning Gate Assembly section (p. 19). Take
special care to disconnect all necessary mechanical connections before lifting the gates.

It may not be practical to complete some repairs in the field. Some breakdowns may require
components to be removed and replaced.

Figure 30
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Warning: To avoid fire or shock hazard, disconnect the BarrierGate® power
supply (lockout/tag out) before attempting troubleshooting or repair on electrical
components.

Figure 31

Warning: To avoid risk of serious injury, proper precautions must be taken to
prevent the Gate Assemblies from rolling on slopes.

R1: Check for and remove internal obstructions to Gate movement.

Troubleshooting indicates something inside the gate may be obstructing free opening or closing
movement. Do not operate Gate or damage to components may result. Remove Top Covers and
inspect the inside of the Gate for possible obstructions. Check for and remove excessive debris
from under the Gate. Check to make sure the V-Guide Rollers in the Bulkheads are properly
engaging the inverted angle iron Tracks and that the Transition Rollers are properly riding on the
Guide Rail. If not, reposition the Gate to bring Rollers back on track.

d

V-GUIDE ROLLER-_
e

V-GUIDE —_ —a
—/O\

Figure 32

R2: Check that the gate has been properly restored following manual operation.

Troubleshooting indicates that the gate may not have been properly restored after manual
operation. Open the Bulkhead Cover and check to make sure the Manual Jack is all the way
rearward (furthest from the midpoint of the gate assembly) and that the Safety Retaining Pin is in
place. Make sure the Capstan Drive Cable is attached to the bulkheads and the cable clamps
tightened. The Capstan Lock Lever must be in the locked position (Figure 27).
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R3: Check and re-tension the Capstan Drive Cable.

Troubleshooting indicates that the Capstan Drive Cable is not adequately tensioned. Do not
operate gate or damage to components may result. Start by removing the appropriate Enclosure
Cover then inspect the Tension Pulley assembly. The extended length of the springs must not
exceed 13" (330 mm). If the springs exceed this length it may be due to a damaged or worn
Capstan Drive Cable or loose wire rope clamps. Inspect for and correct the cause of the loose
cable by tensioning the Drive Cable (p. 18).

R4: Check for and repair damaged Capstan Drive.

Troubleshooting indicates that the Capstan Drive is damaged. Only the simplest Capstan Drive
repairs are likely to be made in the field. Inspect the Capstan Drive for obvious problems such as
a bound Drive Cabile. If no field adjustments can be made, detach the Drive Cable and remove
the Capstan Drive for replacement.

R5: Check for and repair damaged motor control electrical cables or connections.

Troubleshooting indicates the drive motor control Cables or connections may be damaged.
Inspect inside the Motor and Main Control Enclosures. Look for obvious damage such as cables
that may have shorted out and loose or damaged connections. Replace worn or severed cables
or repair with a strain and moisture resistant low profile electrical cable splice. Repair damaged
connections with new parts taking care to make sound connections, provide complete wire
insulation, and maintain the waterproof rating of the strain reliefs. Check the cables and
connectors for end to end continuity using a digital multimeter or similar device. If damaged wires
or electrical connections are found they may have caused a short circuit. In this case carry out
Repair Steps R16 and R26.

R6: Check for and repair/replace Drive Motor or Motor Control.

Troubleshooting indicated the Drive Motor or motor control may be damaged. First carry out
inspection and repairs in step R5 to eliminate cables and connections as the source of the
problem. Remove the Capstan Enclosure Covers to gain access to the Motor, Motor Control, and
cables. Remove the Motor and temporarily connect it to a 240 VAC power source following the
wiring connections on the motor faceplate. The motor must properly start and turn in both
directions. If the motor does not operate it must be replaced. If the motor operates properly then
the problem lies in the motor control and it must be replaced.

R7: Check for and remove obstructions to gate movement.

Troubleshooting indicates something external to the gate is obstructing movement. Inspect for
and remove excessive buildups of debris, snow, ice, etc. along both sides of the gate, Long and
Short CMB's, and the exposed portions of the Guide Rail. Also inspect and remove any buildups
that may have occurred around the Anchor Plates, Transitions and Drive Cable system. Check
for even clearance on both sides of the gate at transition.

R8: Check for and repair the locking linkage in the Bulkheads.

Troubleshooting indicates something may be wrong with the Locking Linkage in the Bulkhead.
Inspect the linkage for loose components. Make sure that all clevis pins are in place and secured
by retainer pins. The Hooks must fully engage the Pins in the locked position and be fully
disengaged in the unlocked position. Replace damaged or excessively worn parts.
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R9: Check for and adjust the Electromechanical Actuator limit switches.

Troubleshooting indicates the stroke of the Electromechanical Actuator in the Hook Side Bulkhead
may need adjustment. The stroke is pre-adjusted at the factory to accommodate the
recommended grade, cross slope, and levelness of the foundation and CMB sections. The stroke
should not require readjustment if the assembly conforms to the recommendations and there are

no other problems with the system. You must first rule out any problems with the locking linkage
by following Repair Step R8.

If no problems are found with the locking linkage then begin the adjustment procedure by noting
which desired movement, unlock or lock is not completing, then deactivate the controls in this
position. Open the Bulkhead Cover then locate and remove the limit switch cover plate located
on top of the actuator. Underneath the cover plate are two round notched plastic “nuts” that ride
on a small fine threaded “shaft”. The edge of the forward nut (that closest to the midpoint of the
gate assembly) engages the arm of the forward limit switch that controls the amount of gate
“Unlock” movement. The edge of the rear nut engages the arm of the rear limit switch that controls
the amount of gate “Lock” movement. Above the nuts is a long thin metal “nut restrainer” that
engages the notches in the nuts and restrains them from turning with the shaft.

If there is no “Unlock” linkage movement then the forward nut has not fully actuated the forward
limit switch in the actuator. Carefully lift the restrainer until it disengages the notches in the nuts.

Rotate the forward nut until it actuates the forward limit switch (the switch will “click” when
actuated).

If there is no “Lock” linkage movement then the rear nut has not fully actuated the rear limit switch
in the actuator. Carefully lift the restrainer until it disengages the notches in the nuts. Rotate the
rear nut until it actuates the rear limit switch. The switch will “click” when activated.
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RESTRAINER
Figure 33

After adjusting the limit switch nut replace the nut restrainer. Operate the actuator and readjust
the limit switch nut as necessary so that the desired movement is completed. When the limit

switch adjustment is complete, replace the limit switch cover. Be sure gasket provides a water
tight seal.
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R10: Check for and repair/replace the Electromechanical Actuator.

Troubleshooting indicates the Electromechanical Actuator that locks and unlocks the gate may
need repair or replacement. Inspect the actuator through the Bulkhead Top Cover. Listen or feel
to see if the actuator drive motor is humming or vibrating when either the 1 or 2 (for open) or 9 or 0
(for close) gate buttons are selected on the keypad. If so, it may simply be jammed or struck in
position due to ice or debris buildup, corrosion, or lack of lubrication. If the actuator seems to be
stuck try turning the motor over manually to break it free. To do this, remove the plug from the
front of the motor (the end closest the midpoint of the gate assembly) and use a screwdriver to
rotate the tip of the motor shaft. Recheck to see if the actuator now moves freely. If the actuator
will not turn freely it must be removed for shop repair or replacement. Carefully reattach the plug
to achieve a water tight seal.

R11: Check for thermal overload condition on Capstan Drive Motor.

Troubleshooting indicates the Capstan Drive Motor may have overheated due to continuous
operation in extremely hot weather. Wait until the motor cools sufficiently then reset the thermal
overload switch on the side of the drive motor before operating the gate. Reduce the gate duty
cycle as required to avoid overheating the Capstan Drive Motor again.

R12: Check for and repair/replace damaged Electromechanical Actuator control cable or
connectors.

Troubleshooting indicates the Electromechanical Actuator control cable or connection may be
damaged. Inspect inside the Bulkhead Top Covers for a worn or severed cable that may have
shorted out or is loose, or a damaged connector that may have lost contact. Remove all the top
covers and inspect the entire actuator cable length including the connections at the Main Control
and Motor Control Enclosures. Replace worn or severed cables or repair with a strain and
moisture resistant low profile electrical cable splice. Disassemble and repair damaged connectors
with new parts taking care to make sound solder connections, provide complete wire insulation,
and maintain the waterproof rating of the connector. Check the cable and connectors for end-to-
end continuity using a digital multimeter or similar device. If damaged wires or electrical
connections are found they may have caused a short circuit. In this case, carry out Repair Steps
R16 and R26.

R13: Check and repair/replace damaged Keypad.

Troubleshooting indicates that one or more Keypads may be damaged. First carry out Repair
Step R14 to check for and repair any damaged control cables or connections. If the gate still can’t
be operated then remove the keypad for replacement.

R14: Check for and repair damaged Keypad Control Cables or connections.

Troubleshooting indicates that one or more Keypad control cables or connections may be
damaged. Try accessing both keypads to see if one will work. If the gate can be operated by one
Keypad then isolate the damaged one and inspect inside the Control and Capstan enclosures for
worn or severed cables that may have shorted out. Replace worn or severed cables or repair with
a strain and moisture resistant low profile electrical cable splice. If damaged wires or electrical
connections are found, they may have caused a short circuit. In this case it may be necessary to
carry out Repair Steps R16 and R26. If the source of the cable or connection problem can’t be
found, carry out Repair Step R13.
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R15: Check for and repair/replace Main Control.

Troubleshooting indicates the Main Control may be faulty. Only the simplest Main Control repairs
are likely to be made in the field. First access the Main Control by removing the Control Enclosure
cover. Inspect for and repair loose or damaged wires or connections. Inspect for moisture,
condensation, or contact corrosion and correct accordingly. Although wires and connections may
look good, slight and almost invisible corrosion on wire contacts may still prevent continuity. Clean
all contacts with an electrical contact cleaner approved for this purpose. Check for blown fuses.
If the source of the problem can’t be repaired in the field, disconnect the Main Control enclosure
and remove it for shop or factory repair or replacement.

R16: Check for and replace blown fuses in the Main disconnect enclosure.

Troubleshooting indicates the Main Disconnect fuses may be blown. Gain access to the Main
Disconnect by removing a cover from the Main Control Enclosure. With the fuses in place and the
incoming power shut off, check to see if there is continuity on both ends of the fuses by using a
digital multimeter or similar device. If the fuses are blown then replace them. Blown fuses are an
indication that there may have been a short circuit. In this case it will be necessary to locate and
correct the source of the short (Repair Steps R5, R12, R14, R20 and R23).

R17: Check and restore site power to Main Disconnect.

Troubleshooting indicates the site power may be off to the Main Disconnect enclosure. Shut off
the Main Disconnect then loosen the cover screws and remove the cover. Check to see if there
is power to the supply side of the disconnect switch by using a digital multimeter or similar device.
If no power is available in the enclosure then the site power is off and must be restored.

R18: Turn on the Main Disconnect.

Troubleshooting indicates the Main Disconnect is turned off. Reach in through an appropriate
access cover and turn disconnect on (p. 29, Figure 31).

R19: Enter the correct four digit access code.

Troubleshooting indicates the wrong four digit access code has been entered or the correct code
has been entered improperly. Contact the local or state office having jurisdiction over the gate to
obtain the correct code. Refer to the “Electromechanical Operation” section for instructions on
proper Keypad operation (p. 23).

R20: Check for and repair damaged Closed Limit Switch cable or connections.

Troubleshooting indicates the Closed Limit Switch cables or connections may be damaged.
Inspect inside the Bulkhead Top Cover and look for obvious damage such as a worn or severed
cable that may have shorted out. Remove the Bulkhead J-Box Cover and check the terminal strip
for continuity using a digital multimeter or similar device. When the Close Limit Switch is
depressed pin G and Pin J should have continuity (p. 35). Inspect for loose or faulty connections
inside the junction box in the bulkhead. Replace worn or severed cables or repair with a strain
and moisture resistant low profile electrical cable splice. If damaged wires or electrical
connections are found, they may have caused a short circuit. In this case carry out Repair Steps
R16 and R26. If damaged wires or electrical connection are not found then follow Repair Step
R21 on the Closed Limit Switch.

Valtir.com 33 Revision | February 2023



R21: Check for and replace damaged Close Limit Switch.

Troubleshooting indicates the Closed Limit Switch is damaged. First carry out Repair Step R20
to eliminate cable and connections as the problem. Disconnect the limit switch solderless
connections in the J-Box. Loosen the cable strain relief and remove the cable. Remove the screws
that hold the closed Limit Switch to the Bulkhead and take it out. Replace the Limit Switch with a
new one. The roller arm on the new switch must be adjusted to engage the alignment pin on the
pin side gate assembly when the gate is closed.

R22: Check for and adjust the Closed Limit Switch setting.

Troubleshooting indicates the closed Limit Switch is not properly engaging the alignment pin on
the Pin Side Bulkhead. The switch is adjusted at the factory; however, they may have been
damaged or come loose. Open the gate enough to examine the switch and support bracket. If
they have been bent or damaged, repair or replace them. If not, readjust them so the pin contacts
the roller arm and activates the switch (switch will “click”) when the gate closes.

R23: Check for and repair damaged Open Limit Switch cable or connections.

Troubleshooting indicates the Open Limit Switch cable or connections may be damaged. Inspect
the limit switch located on the Track Section nearest the Control Enclosure by removing top
covers. Look for obvious damage such as worn or severed cables that may have shorted out.
Remove the appropriate Access Cover and Top cover if necessary and inspect the entire cable
length including the connections at the bulkhead J-Box. Remove the J-Box cover and check the
terminals for continuity using a digital multimeter or similar device. When the Open Limit Switch
is depressed Pin G and Pin | should have continuity (p. 35). Replace worn or severed cables or
repair with a strain and moisture resistant low profile electrical cable splice. Tighten all loose
connectors and connections. If damaged wires or electrical connections are found, they may have
caused a short circuit. In this case carry out Repair Steps R16 and R26. If damaged wires or
electrical connections are not found, follow Repair Step R24 on the Open Limit Switch.

R24: Check for and replace damaged Open Limit Switch.

Troubleshooting indicates the Open Limit Switch is damaged. First carry out Repair Step R23 to
eliminate the cable and connections as the problem, then disconnect the switch and take it out.
Replace the limit switch with a new one. Carry out Repair Step R25 to check for and adjust the
limit switch setting.

R25: Check for and adjust the Open Limit Switch setting.

Troubleshooting indicates the Open Limit Switch is not properly engaging the Hook side Bulkhead
assembly. If the assembly has been completed properly, then the Bulkhead Crosstube contacts
the roller arm and activates the switch before it hits the rubber bumper (switch will “click”). If not,
the switch may have been incorrectly assembled, damaged or come loose. Remove the
appropriate top cover then examine the switch through the opening. If the arm has been bent or
damaged, repair or replace it. If not, readjust the limit switch support bracket so the cross tube
contacts the roller and the switch “clicks” just before the tube comes up against the rubber
bumper.
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R26: Replace the Main Control Fuses.

Troubleshooting indicates the Main Control fuses may have blown. Damaged wires or electrical
connections may have caused a short circuit somewhere in the electrical system. If the fuses
continue to blow then carry out Repair Steps R5, R12, R14, R20, and R23 to locate faulty cables
or connections that may have shorted out. To access the control, remove a side cover to the Main
Control Enclosure. Remove the cover on the right as you face the center of the gate. Loosen the
screw clamps retaining the control cover and open the enclosure. Locate the fuse holder and
check and replace fuses as necessary (R16).

PIN COLOR CODES

A(1) BLK NEUTRAL
B(2) | RED LOCK POWER
C(3) BLU | UNLOCK POWER
D@4) | ORN UNLOCK LIMIT
E(5) YEL LOCK LIMIT
F6) | BRN GROUND

G(7) | RED/BLK | AUX POWER
H(8) | BLU/BLK | PHOTO SENSE
I(9) | ORN/BLK | CLOSE LIMIT
J(10) | YEL/BLK | CLOSE LIMIT
K(11) | BRN/BLK SPARE
L(12) | BLK/RED SPARE

R27: Check for and repair gate structural damage.

Troubleshooting indicates the Gate has structural damage that must be replaced for proper gate
operation. Assess the degree of structural damage. Minor structural damage to a small number
of Side Panels, Panel Splices, Top Covers, etc. can be easily repaired by removing and replacing
the damaged components. Major structural damage requires full replacement.

R28: Consult Valtir

If the Repair Guidelines did not restore BarrierGate® operations, call the Valtir Customer Service
Department for additional suggestions (p. 3).

Valtir.com 35 Revision | February 2023



g i

pajesadQ J0JOI\ G| goIeDIallleg

€40

sl

916¥09

d31vd3d0 J010W

ONIMYHD 3T¥2S LON 04

]
ST

Tl st 30 b 2

BrMp g LEF0g

YorLEie

sawn] e T

G'1yI1LVOHINYYd

RN

56/8/¢

856609
256609
Sra8L9
825529
666519
186919
686919
85809
ZEZOTY
LEZ9Z9

NOLLO3S NId"ASSY 3LYD
NOILD3S MOOH"ASSY 3LYD
ZH 05 “ASSY T¥ORILIT 13
ZH 09" ASSY TWORLOITA
'ASSY HOVHL
NVLSdVD"ASSY TI¥M
AFTINA"ASSY TIVM

"ASSV HOHONY

avd 313HINCD

dNXOOH TYoI¥10313

SLINN 40 "CN
Q33ds NDIS3T
123roydd H3
H30-0 S3vsS
‘ON WIH3S

S3IONIHIJITA

_ 3LvD H3l-uvE 40 AN3
/ SIHL WOH4 55320V 3AMA

815529

286919

066919

~— Qv¥d 3L3YINOD 40 INMLNO

256602

ZH09 ADBY

816¥09

Gv9819

986919

120029

SrOR19

ZHOS AOVZ

£¥8819

825529

6 WALl

286919

686919

156609

ZHO9 AOYT

916¥09

9 WLl

Swal

[ZEN]

200N WALSAS

ATlEW3SSY

J1avl

S ¥ ¥ S3LON 338..

43y [(Ld0}AAT0373MHESOT0 QaNIL OLNY | #or+09 Gl
434 | (LJOJS 1 58'ASSY JLOWIHWNNILNY| /6100 [
434 | (A7ddNS "LSMO)3LOWIY Fdim QuvH | ££2929 €l
438 | (1dO)3S1O8'ASSY NdOH 2 380MIS | sgerie 43
43d (1dO)G’ LOE'ASSY 3A3 ORLOT1I | 00809 oL
AD NOLLdI¥O$3a "ON20LS | WALl
1817 S1yvd T¥NOILJO

b 35 199'ASSY Tv03d 622909 L

b ASSY I¥DI¥L10313 |F18viIaS | 6

| ILVD H3IAVE'SAsH $19511 8

1 ATBWISSY ILVOHIIHEVE IVINYA 119819 Fa

L SIOE NYLSIVIASSY TIvM_ [T1EvL 335 | o

[ 5'LOg 0V AT TIN ASSY Tivm_[S18vL33S | ¢

[ §'1O8'ASSY HOVHL 666519 ¥

L 9199 ASSY HOHONY 28509 €

b G’ 198'NOLLOTS NId'ASSY 3LvD 856609 [3

] S'1OE'NOILOIS OOH'ASSY 31vo | 318vL33s| |+
ALD NOLLdI¥OS3Q "ONM20LS | WALl

1S17 s1uvd

1V Y31ddva a3s010

SSFDOV HOOTNN TYNINYIN —

"ALVD HIRYVE 40 ON3 SIHL LY
a3A/3034 39 0L ¥3mMOd

31VO "3Iddvd N3dO

"¥3IATINOHS 153aIM IHL oL

S130IS SIHL L¥H1 OS W3LSAS NOILISOd
“Old4vEL Ol

W3LSAS IHL ONISOdX3 340438 W3LSAS
JHL MO0 ANY ISOTD ATIYNNYIN NIHL
'SHOOH HOOINM ATIVANYIA 318V IYAY
LON S1H3MOd dI 'NCLLNE NOILONNL
1SHId IHL ONISSIdd ANV 300D SS3J0Y
THL SNIMIINT H314¥ ATIVOILYIWOLNY
MOOTNA TUAM WILSAS 'NOILISOd O3H00T
ATIVIRHLO313 IHL NI O3ddIHS 31YD
“AHOLOYH SHL WOHS 03718W3SSY3dd
Q3ddIHS 3HY .ea HLIM O3HHYIN SWALI
Z2E£2929 ONIMYEO NO Jv-V

NOILD3S. 338 'SNOILD3S H3IdyYs 98 40
FdYHS CL WHO4ANOO OL 34YHS H3IH8vE
ONLLSIXT NOILISNVHL TIWHS 43N01SN0
vieg-€ze (8as)

1¥ INFWINVA3A IDAHIS HINOLSND
BNINMIVD A8 F1EWVTIYAY IHY TWVNNVIA
3A08V 40 31400 TYNOILLIaaY ANy
NOILYWHOANI "3LIS NIAID ¥ LV WILSAS
¥ ONIOVId 350438 SNOLLYLINIT NDIS3a
ANY SOILSIHILOVHYHD JONVNHOSHTd
1avdWl S11 40 NOILdIMaSs3a

¥ HOH WANYIN ATENISSY NOLLLINOS3a
10NAa0yd 31vHH3IHYYE IHL 338
“FONVIMHOSHId LOVdNI H3d0Hd
FHNSNI OL SANYISI ANY SEHND TV 40
IVAOWIH SANIWWOOTH HIHNLIVINNYIA
‘3019 NDIS3A 3aisavod

1102 OLHSYY HLIM FONYITdNGD NI

L

'SILON

—9310N3T3S

€30 | 916¥09

| February 2023

ision

Rev

36

Valtir.com



ShmEz s o orrEd

sal|quiassy Jole yolenalieg

€402

d 916v09

iaz-s) 8

S3NGWISSY HOrvin

Sy ALVOHIINEYE

ONIMYHd I1vDS LON OJ

Bmp'gLEp08 GE/E/S JeunL 'S
S67ZTIS 10536011 S

L8699 "ON OMa 338
NYLSdVD 'ATEWISSY 1WA

{1130 YOIYI LN MOHS O J3A0NWTH S3AIS ILvD)
NOILYAZTS

686919 "ON OMA 338
AN "ATIWISSY 1TV

— d3HyvE ONILSIX3

W v, S

- \

J:

Jiy
S

40 INIOdaIN

NMOHS NOILLISOd O3X2071 R

AN SIHL

TWORILOA T3 ONIWOONI {

286919 'ON DMA 338
986919 ZHOS AOTE
£86918 ZH09 ADSHIOFT
ATEWISSY JHNSOTONT NYLSHVD

896609 "ON DMOJ 335
051919 'ON ATaW3SsY
ASSY OV3IHHTNG NOILISNYHL

856609 ON DMA 335
199509 "ON ATaWISSY
SNId/ivi ASSY Qv3HMING

296609 "ON 9Ma 338
£09G509 ZHOS AOYE
199808 ZHO8 ADBF/OVZ
SHOQHIM "ASSY O¥IHMINE

£G6609 'ON Dm0 338
051818 ON AT8INISSY
ASSY Q¥IHX1NE NOLLISNYYL

120809 "ON OAMQ 338
2202809 ZHO09 ADBY
0z0929 ZHOS ADPE
120808 ZH09 Ad¥E
ATEWISSY FANSOTONT TOHLNOD

€30 2 916V09

| February 2023

ision

Rev

37

Valtir.com



B e i

ISINO9YD G| goIeDlalIeg

€40 ¢ 9L6¥09
i
L1SITHMD3HD DNIVWYHA IT¥OS LON 0d
oML 584150 10 2 BB on
Bmp9 16509 961017
Sl ALVOdIRIuvE 96l6ty
2 antacon 24 e
"ATEWISSY TTYA THL NO G3LYO0T LISUVL ALIAVYD
40 ¥3LNIO IHL IACEY ATLOIHIQ AL ONITE “HAYuvE
S ATEWISSY TT¥M JHL LYHL HONS SNIDDIY 18NraY T IHL NI §$370H DNLLAIT HONOWHL NIYHO DNIDY1d A8
HIMYYE 117 "ATENESSY TIVM HOVA 191 0L [a1 000'0e] B4
“INIOd DNILAIT 0606 40 ALIOVAYO 14 TWOILU3A 031vH WNININIA Y IAVH
HONOYHL ¥vE aros NI Lz/k 1] wwee 30v1d 9 LSNIAl SONITS DNILAIT ANY LAIMIH04 ¥O INVHD TONINIYAM
A0 'LNIOd ONILIIT HOMNOUHL NIYHO 30%1d ¥ L
061 = IVIS
SAWO-SNOILONYLSNI ONILHIT 2 3HNDIL
| P r | _ I e o
 —
o -] Q O

ATLNIO d353IMOT ONY T3A3T 39 TNOHS 4TvH

LHOLYHINID
F1EVLIHOd ¥ AlddNS OL 3aV¥IN N33 SININIONVHYY
SAYH '3LS FHL 1w 378 1IvAY LIA LON S ¥3m0d 41°L

&HEZIZI DONIMYHA OL DNITUO DY
Q3TTIVLSNI NI3F 43MOd T¥DIHL3313 IHL SYH 9

&2ET929 ONIMYHA NO NMOHS
SINIWIHINDIH ® SNOISNIWIA IHL 1331 dvd 3HL 300 'S

“3WND ILYNDIAAY IAIIHOY OL NOILY TIYLSNI
WILSAS IHL OL ¥Oldd SAYQ NIAIS LSYIT LY QIFuN0d
38 LSNW a¥%d IHL 434ND 31¥ND3AY OIHIVIY avd IHL SYH ¥

“IWANVIN 3HL NI d31817 ey 31vodaMEva
JHL ONITIVLISNI 804 0IWINDIY LNIWAINDI 3 ST00L IHL
LLNIWCIND3I 2 $T00L AYSSIOIN IHL 40 TI¥ IAVH NOA 0A ¢

HHOM AEYESIIIN FHL ONIWHOQIHId FH0438 ATHONOHOHL
VANV IHL M3IATE OL 3WIL 3HYL VNNV LONAOHd
ALVOHINEYYE FHL LNOHLIM FLYOHIIHEYE IHL TIVLSNI

OL 1dW3LLY LON O30 STYNNYIAN IHL O3M3IAIY NOA IAYH €

“ILYOUIRAVE IHL INNBRASSY ONY DNIGVOINN HO4 INVHD
QHVANYLS ¥ ONISN NIHA Q3ONIWWNOD3Y S 3AIS HIHLO

AHL NO (HLAIM 3NYT L HO) LD 21 We % ¥3ddyd 3HL 40

3AIS IND NO (HLAIM SANYT 2 HO) ['1d #2] We2 AT3LYWIXOHddY
“T0MLNOD DI44Vd L ILVINdOdddY HOd IDNVHUY

0L 349NS 38 (QIONYHYY NI38 TOHLNCD DIddvdLl SYH 'L

F1LVOdIRIYvYE
¥ ONITAWESSY OL HOIdd A31aNVH
38 LSNW SW3LI ONIMOTI0d IHL

a

[u]

]

O

JLVYD FHL 'SHOOTE IHL NO 4TVH 3LV IHL ONIOVTd NIHM
SINENWISSY 3LV

AOMLY SHL A Q3Lyoian || NOLLIES MOOH ONY Nid SHL 11T OL H3TH0 NI (9 000'€] B4
NOLLOSHIO SHL NI 1417 "SININOJNOD O31aNE5S-Tud || 996} 40 ALIDWAYO 1411 TwOILH3A 031ve WNWINIK ¥ SAYH
JHL IOVAWA OL 1ON NIYVL 39 SN 38w L8N SNIVHO ONILIIT ANY 14 THH0S HO 3NWHD -ONINYYM

SIANEWASSY TIVAM WOHD SIATYH ILVD IHL ONILIT NIHM

001l = 37v08

SIATVH ALVO-SNOILONHLSNI ONILAIT L FHNOId

€30 € 916¥09

| February 2023

ision

Rev

38

Valtir.com



G 1 R

'l 99 ‘dnXoOoH [e211399]3

Loy

13zl

o 1£2929

§198 ‘dMYMOOH TvoIH L0313

ONIMYHEA I3T¥IS LON OJ

Bap'LEZIZ9
2
@ILVYOHIIHHYE
e wone
HIANOHS LSIOUA FHL ONIOVS 30IS SSTOOV THL HLM WILSAS FHL NOLLISOd 2}
ST300N D14I103dS
HO4 SINIWIHINOTY HIMOd ONINYIDNOD SWFLSAS NOILJHOSEY ASYINT LOVLINOD ¥ 378V1 '825529 *OMA FIS HIWHOISNVHL YA ¥5 TWYNOILJO 3HINDTH ADSE HLIM S3LIS b1
(11 3LON 33S) "1INANOD A9 03LHOAdNS HO 'A30AIFNT 'GINT LSV ATALYNDIAY 39 TIVHS $3X08 'I19ISSIO0Y ATHIANTH 39 NVS WIHL NI GANIVINGD
ONIMIM IHL 1VHL OS QINOILISOd ONY GINOISNIWIO ANY X08 JHL NI G3SOTONT SHOLOMNANOD TIV 804 30V4S 3364 IAIA0Y OL 3ZIS INIIDILANS J0 38 TIVHS $ax0a 0L
HINHOISNYHL AOBY TWNOILLJO d33N 'SHOLONANOD HITTVING HO 0L "ON ¥04 ILLIWYId 38 TIVHS LNIWAINDI O SONTQINANLAN
WVYHOVYIA ONIHIM A0BY ONIAYH SLNN ONY SANLS HO SMIHOS ONIANIE MM 40 SNYIW A NOILDINNOD 'Sav¥31 318131 OL $3017dS HO 'SOM1 HAAT0S (IdAL MINOS LIS ONIANTONI} SHOLOINNOD
3UNSSIMd 40 SNYIN A 3AYI 38 TI¥HS ONY SHOLINANOD FHL SNISYWYA LNOHLIAM NOILOINNOD Q009 ¥ 3HNSNI 1TVHS S14Vd TYNIFYEL OL SYOLINANOD 40 NOLLO3NNOD 6
'Z ALON NI 03157 SQUYANYLS IHL A8 03LDIHIA SY O 'NOILDIAS SSOUD
(SLNFWIHINDTY D07 H3d) ANNGHD ONIGNL ¥O LINANGD THL 40 %0F AIFOXT LON TIPHS SHOLONANCD 'NIVHLS ANY NOISYHEY WOHS 03103 104d AT8¥1INS 38 TT¥HS SINILLIA HO $3X08 ONINILNT SHOLONANGD '8
HL¥¥3 TY007 aNY “TANYNT HO WNINGYD "ONIZ SV HONS TYIHILVIN LNYLSISTH-NOISOHHOS QFAOHAdY
JHIM ONIGNNOYD HO LINANOD A1ddNs 40 ONILYCD ¥ A8 3AISLNC ONY 3AISNI NOISONYO0 LSNIVEY 03L0IL0Ud AT8YLINS 38 TIVHS IuYMAuYH ONY 'SLY0dENS 'SENILLIA 'SONIMEN0D 'sm0g13 'S3X08 Snoxuad 2
= "3S0dYNE FHL HOS 0IA0ULY SNYIW HIHLO HO SHIJWNF DNIONOE LNIWJINDI A
o (4ONE FDVLIOA YW %0L) SNONNILNOD ATI¥OIML0F13 3AVIN 38 TIWHS SAYMIOVY 40 SNOILIIS DNIJOOSI 13L ANY SLNIOM NOISNYAX3 ‘G3SN 38 LON TIVHS ¥3T10S NG ON3430 L¥HL SONILLIA 03¥IN03A
Tavo dnvoon  NED © Fevhd T1OMS "Q3SOCINI 38 OL AT LNIFEND LNV ANV A134YS LONANOD OL ALIDYdYD FHL ONY ALINNILNOD TyI4LD313 3UNSSY OL Ad¥SSIOIN I¥IHM Q3AIAN0Hd 38 TIVHS ONIANOE 9
"SNOILYD0T 13 NI 3SN 104 03AOHddY
Alvouaeys T HOLONANOD OML .
oo LHm s 39 TTYHS SONLLLIY ANY §3X08 "ONILLIA ¥O XO8 FHL NIHLIA SNILYINWNIOY HO ONINILNT WOHH THNLSION INFATH OL 8 A3ddINDT ¥O A30v1d 38 TIYHS SONILLIA ANV §3X08 'S
o C T 52 VA 08K 3dAL
asy a1 dny LHOILNIVY JHL 40 38 TIVHS STX0E ‘SNOILYIOT 13IM NI O3 TTVLSNI FHIHM “3dAL LHOIL-S1IHINOD THL 40 38 TIWHS ATHL 'ILTUONCD NI G31HNS THIHA "LHOIL HONIHA dn 3avN
Sm ° 38 TIWHS SLNICM HLIM S34NSOTONI NO $38508 03AVIYHL ANV SONITJINOD 03AVIYHL "LHOIL 3avI 38 TIVHS LINANOD HLIM 035N SHOLOINNGD ONY SONITHNOD SSTT1AVIHHL ¢
HOLOVHLNOD SHL A8 QIHSINYNA 38 TTVHS £3LYOUIRYYE SHL HLIM Q311ddNS SV 03LS1 3SOHL NVHL ¥3HLO STYRIELYW TIY ¢
“ATdd¥ AYIN HOIHA STONYNICHO 19001
ANY OL ONY 318v011ddV ¥IATYIHM (DTN} 3000 TWOIHLOTTE TWNOILYN IHL ANY (10} "ONI S3IH0LYHOEYT SHALIMMEIANN THL (VWAN) NOLLYIDOSSY STHNLOYANNYIN TvOIdL0313
IWNOLLYN FHL 40 SOHVANYLS INTFHHNS THL OL WHOANOD TIVHS LNSWINDI ONY SNOLLYITYLSNI WOINL103713 "SIVINILYN TIV LOVELNOD A8 03LLIWEID ISIMYTHLO SSTINN "2
ALY QI TTYLSNI 38 OL{ —-—- —) SANITWOLNYHA NI SW3LI “TYOILIMO SI XO8 NOILONNF ONY SLINONOD 3HL 40 NOLLYOOT 'k
:S3LON
V-¥ NOILDO3S
\:H\u\lhzus_ommgm 300815313
% =
W I Al|_<
ERA | ‘300410313 0OY GIANNOUD aNY
ER A 4 £ LINONOD H0 3did IZINVATYS 32IS —, ([cz59e0] v/E £9)
= I . 3avH1L HIOHYTHO [wwsl].pre
H ™~ (isaz121] it 2F) .
: v, . ™, ZEZ9Z9 "OMa avd
v g B LINANGD TYLIW 39a1Y b IWWORLOTTE SNINODNI OL \\I 313WONOO 338
AIZINYATYD ONINCONI i (lov'goi1] o¥)
0w — S
[wwypel g Ve e e
TOILRID SSINHMOIHL [Wwis] .2 LINANOD -
YIA0 ¥INOD A¥d ILIHONOD .
H3A0D L

LHOLLNIYY HLIM X08 —
NOILONAM LHOILNIYY

ANIMLNG FHNSOTONT

433 _
NIYHLS J00HdH3 1V

|
|
ILvoyIryve \ i

HLIMQ3Nddns |

WYHOVIA ONIFIM AO¥E

(SLNIWIHINDIY w201 H¥3d) ANNOYD
H1dv3 W01 ANY
JAIM ONIONNOHD HO LINANOD A1ddNS

o||ﬂl (dOHA IOVLION XY %01

—0 TWHLNIN HLIA
Fiavodnioon  NE9 3ISYHd 31ONIS
3Lvou3luve LHM N HOLONANGD 33dHL HMHHHHHHHHHHHHHHHL
osvow o o 2H 09 e T TE——=._ ¢ " 1—
e 71 dAV 08 OVA DPZ = e [
/ -] Atwassy |
6 o—— _ L
g " NOILD3S [Wwsze,] 92 amd v JunsoTong HHD ONILSIX3

1€2929

| February 2023

ision

Rev

39

Valtir.com



G'L 99 ‘ped 3j840u0)

LJo 1

[AXATA)

5194 'av¥d ILIUONOD

)
4 0L SNHOZEY SNAISNTN
iz B b \CELON TSRS SSTH

ONIMYHd 3TWOS LON 0 con T O

Bmpgezgze SBILIE Buwne] T

soxiza)

@ILyOdIldva

Bl EpIoYD 'S

RE) ) )

L4 'Nisa1 5vL] (w/BM ¥2E2 '3 LVOIHOOV INOLS (IS 000F] B 82 WNIWINIW 38 TIVHS JLIHONOD "1

“DId4vHL ANV NOILDNYLSNOD LNINDIASENS WOYD IOVNYT ONY JUNLYHIdWIL NI STONYHD

INIHLXT 'ONIAYA dldvy WOYH Q310310dd 38 ATNOHS ILIWON0D AIHSINIE ANY 30V 1d ATMIN 1TV "01

SONILOOD NOILYAONNOS 43A0 SINIOM TOHLNOD

30v1d LON 0a ‘L2l 1] Wwge 40 H143a ¥ 0L 8¥1S IHL OLNI NILX3 aNY [81 ONY Z1] W9gys Ny
Wwgseg NIIMLIE 3TVIS 39 AINCHS AINHO4THd MO ‘AIA00UD 'UIMYS YIHLIHM 'SLNIOT TOHLNOD

STV ILVOTHUDOY IDdVT a3ama

OL ANY 5LOdS MOT ANY HOIH ILYNINITI OL ONIJ3IIHIS HILAY ATILVIAINMI G3SN 38 QINOHS ABYYQ 1O

1

*dNNTS WNWIXYIA LE] Wugs aNY 3LV IHD0Y

"NQILYONNOL HO JHNSOTINI
0L 0I13MOA 38 1SN (NOLLISNYY L HO) ¥31dvE ONIONYLSIIEL 40 SONI "SLNIOd SYNS ANV ILYNINITD
QL AYYSSIDIN S¥ d30AY 38 TIVHS LNOUD VY=Y NOILDIS NI NMOHS SNOISNIWIQ 3HL 3AIIHOY OL

Lt 40 319 H3dVL IWNNNKYIN Y HLIM 3YNSOTDNT 3LvOuIyvd OL A3INOILISNYYL 38 LSNW 8D ONILSIXT
SSINMOIHL SNONNILNOD [,04] WwirSz WAWINIW 38 LSNW SONILOOS LNOHLIAM avd

S14930 1Y 40 3344 3AvHDENS A3MYHL AINILSION NO 30 1d 39 TIVHS JLIHONOD -~

030YHEO HLIM ILIHONOD LNIWID ANY1LHOC HLONIHLS WNWINIW IS 000¢] B 82 38 TTYHS ILIYONOD

<

o

<

LVOT4TING V "IAVHS H3dO¥d OL JOVAHNS dOL IHL ONINE 0L 030ITHOS 38 TIVHS ILTUONOD 8530X3 ‘S3LON
“HI¥ 03ddYHLINT ONY S1IHO0d INOLS ‘SAI0A ILYNIMITE OL 0ILVAOSNOD 38 TT¥HS JIFYONCD HS3US '8 [ louselvs
"¥IQTINOHS LS3AIM FHL 40 3AIS FHL NO 38 GINOHS ¥IMOC ONIWOONI 40 NOILISOd JHL 2 02/,=31%05 ~ lelze
'NOILISOd TWNIS S11 OL 318ISS0d SV ¥WAN S¥ ATSNONNILNOD Q3LISOd3a 38 GINOHS 3LFHONOD '9 V¥ NOILD3S
%8 0330%3 LON LSNIW 30vHD lzn 21261
aNY %% 0330%3 LON LSNW 3dOTS SSOHO "ALIHONOD QINIAUVH FHL OL HSINIA FOVAUNS QINHO4 L¥1d
¥ LavdiNl OL 030VHE ANY "O3NILHOIL '3AvHD B 3d01S DNITIVAIYD OL L3S AT3LvHNDOY 38 TIVHS SN0 'S A (a4 2 v 7 - 1 oge
s .- .. -4 vy
Ze/k=3T90S
QN3 WD 1V NOILISNVH L AN ONLLSIXT o
v lvLl3a V- 3 LNoAY TYOIELINNAS -
S
— - leneleg —=| |= 58
- P~
| [ D 766509 DMA 33 (A¥d TLTHONOD Wherizos S g
aawassy Trm S S F [ ) OL GFYOHONY SI AN Y3 |Huiva ONILSIXE f=— Ipi1 ] 201
31VOHIAYE ~ 41 03UINDIY LON) ILYORIRuva -
/ HLIM GAddNS SHOHONY .2/ 8%.p/E@ (€)
FUNSOTONT FLYOHINIHYE —
31LVH H3dY L WNWIXYA L7 —=
v— S e el ey oozl
Y g —— Niw [oozil soe
___ dmDie [8l €0z {1 310N 335)
Vb 310N 33§ . NOILYATTE ﬁ [ooal zsb
i
1 A,
1.2 ¥.021] 05 ¥ 088 9€ = 5198 TIAOW HO- ONINIJO
(23LON 338) "Y3IQINOHS 1S3AIM IHL ONIOVA 3AIS (z 310N 338)
NS ONILEIXT $5300V FHL HLIM WIALSAS NOILISOd ANO ONILSIX3
NY1d (AINO 30IS ANO) [ loorisl sezl
a0y ONNoYD 8
TYOI4LD313 ONINCONI log'sz] 8

- _

RIS - RN
|

R

I
|
T
[os52] 8¥9 \a lJT (dA1) [oo'ss] 1861

~—lalzsi

[o00gl 292 IL —

TI [oooelzas [oorar] BoLL

lolgg) —— =—

L.5-0€] 9628

[.5-0¢] 9626

[.0-1Z4] 198 9€ = Q¥d ALIHONCD 4O HLONT

2€2929

| February 2023

ision

Rev

40

Valtir.com



6’1 99 ‘Alquassy Joyosuy

ST e g

zJo L 3 b Z85€09
5198 'A19NISSY HOHONY ONIMYHA 3T¥DS LON 0 e
Bmpzgse09 Jeumpe] 4T
J1VOHI YUY 289609 ON ASSY SB/6ZIE aiBog W eawer
TIVNNYIN ATAWISSY 33S 'ONITIIYA 3147 S3T0H JOHINY Nv310 0L a3sn 38 0L £ W3l '€
"S$300Y NOLLYTTVLSN| HO4 OIHINDIY 38 AVIN 3HNSCTONT TWIRIL03 13
40 TYAOWIY AYYHOdWIL NOLLYANNCA OL 3LYSUIRAYE ONIMOHONY OL ¥ORdd ¥alddve
ONILSIXI NI S3T10H 140 AN MHYIN 'SHOHONY 40 NOILYITVLISNI B S8300Y HO4 SHIADD
30IS IAQWIH (2 1IFHS IS 'GIHOHINYNN S| H3|H-vYE ONILS 4| ATNO # W3LI 3sN 2
'S97-14 021 38 OL SHANILSYH WF/E YOS INDYOL N4 )
'8310N
5869 L9 OMA
2 885919# OMA )
ATHWIASSY TIVM 335 =
SONT HLO8 LY ONY S3AIS HLOE WIldAL
I
h ]
N
~
] LY .8 gd-LH]  Zeent ‘
] 1L7IH 008 WAH ' H3SN34SIa 374103 9 / “
L I17IH'0EE 00ZAH IAISTHAY 0LLBLE S W ~ ~.
! (9)2iL OXF/E TIH'LIM HONY|  SLEBLS ¥ 5 /\: ~ _
s 'S9'0LXYIE'AIAVIHHL 00| 962911 € E P ~ e
- " P
4 O ANH EXF/E LY 14 UIHSYM L0811 < HIMHVYE ONILSIXT . ~ /.
5 O'WE'XH'LNN|  #02E00 L /_
AlD NOILdINDS3a "ON %0018 | WaLl
1817 S1lyvd

¢ 30 | ¢859€09

| February 2023

ision

Rev

41

Valtir.com



z4oz

el Z8SEDD

S 199' ATEWISSY HOHONY ONIMYHA 3T¥0S LON 0d
Bap Z85£09
J1IVOHIAIHEYE 285€09 "ON ATAW3SSY N mm\mw\mcwa olfiod W mo:_dmﬂ

58691L8# OMA
® B869LO9% OMA
S3ANSW3SSY 11V 338 —

K . N
! 3UNSOTONT 40 IdVHS OL™ | //
AHYSS3DAN SY NOLLISNYH L 1/ /:
~.

.
~ ™~

H3MHVE DNLLSIXE — . ~

¢ J0 2 ¢859€09

Revision | February 2023

42

Valtir.com



pajesadQ J0Jol ‘AOYZ 3S°L D8 ‘Aajind ‘A|quiassy [[epm

N -
686919 7 @u = SLINM 40 'ON
AdALl ISON
J33ds NDIS3a
a31vH3d0 HO10W
‘AOFZ-3S OB ATTING'ASSY TIVAL | ONIMVHG 3IS LON OO " LoAroud Ha
“NZE ZroLLY HIAYO SIS
| ZHOY) BEOLLY ASSV XOg NOILONNM
MPI53631S J AING HOHS “ON YIS
= v (ZHOS) SraRLY
ALVOHIdHvE iSnnadowaIs | SeeWEE (ZH09) 825529 AgW3SSYT¥OMI0I S JONIdId3d

(ADBF) 066919 ‘ON 1300 WALSAS WIIHLOIE
(AOVZ) 626919 "ON 13Q0W WILSAS T¥OIH103 1
(ZH0G) 1L.Z09Z9 'ON 1300 WILSAS T¥IIH103 13

"AHOLOYA IHL WOHS AI3NGN3SSY-Iud 03ddIHS Tdv S317aWISSY TIVAM

‘S30IS HLO8 ‘NMOHS SY L3DdVL .F ¥0v18

ANIVd A¥HdS ALIAYYD 40 H3INIO 3L¥O0T T JHL HLYINIE 8371708 ¥ SV 0OY 13318 ¥ INISN
“ATBWISSY H3L4Y ALILOCT NIIYD 35N (WK £2) "S87-1 0Z 38 OL 21 SWILI HO4 INDHOL TN
(WN €£91) 8714 02} 38 01 81 7 2+ SWILI ¥O4 INDHOL TyNId

(WN 0F% £02) SET-L4 06F 051 39 OL £1 SW3LI HO4 3NDYHOL TYNId

//ceeil% L 3LON 33§

(ZHOS) ZP0L 19 ‘579819
(2H09) 8E0L LY 826629
$9MAJ WOIHL0T313 335

/lﬁ._.womq._. @

#3LON 335

€310N 335

+ 3LON 33S

35198 - NOILYAI4O W14 133713 ZHOS 04 020928 «
36196 - NOILYHIJO 1vIH L0373 A08F HOL 220809 .

35 159 - NOILYH3dO ¥R L0313 AQKT HOS 120809

| 198 GHOASSY XO8 NOILONNT 280110

4 D2/ GLXEL EXPL H30VdS S6FFLO

Zl D ANHEXPE LY HIAHSYAL L208LL] 6L

Z 9CD WL IXEE XH L1049 [WEELL

z HO £95% LNN X3H AAH #/E 70LE00

I 9'29'02X /€' 03avIdHL'acy LOB9LL

9 O'5OPEXE/L L'030Y3I™HLA0Y SLL9LL

H S ZX8I) L LY 1d dIHS M, S00RLL] Pl

13 D'HA YD/ L'XH LN BZBSL L

L 950E IXWE XHL108 IVSELE

] 998 d0L ¥3HYYE IV 3aIND 120019

3 2'5'1987Ivd 3AIND divy 95519

z D' 18 NOILISNVAL Y3 LSNrav )

1 9'6198° Y 31y 1d HOHDNY <12e09 2

3 95108 HIANYYG L INIvHE B0rS09 Fa

I 56198 131V 1d HOHONY [oe09| 9 ¢ILON 338

] 9'5 108 THANEYE [SH0vad 10v508] S | 20N 335

Z D'STTOHM I XEXZ/L'IDNTHS 985¥19 ¥

} 5198 104LNOO ASSY 39NS0TONI . | ®

3 S LO9'NOILD3S 14 §'dND 9EET09 Zz &

3 5§ +OE'NOILDIS L4 92°9ND SELI0D 3 2 133Hs mwm\
"ALD NOILJINOS3d "ONMO0LS | W3l SVL30 J0ISN BOS

1817 S1dvd

=1

— e

SIALON

C3Jo |1 686919

| February 2023

ision

Rev

43

Valtir.com



shzens v b sa
z 40z
Laz]

686912 [T

031vd3d0 HOL0ONW

‘AOYZ-35°1D8°ATTIND ASSY 1TV

J1¥OdIHHvd

ONIMYHO 3TvDS LON Od

MPIEEBILY

=
1817713001 338
2o

e

u
8|Bo4 |y 8o

1 "LHS Wodd
Z23LON33S

i
I

(2H0S) 6798194
{2H09) 825629#%
"ASSY WJIH10373 338

¢ J0 2686919

Revision | February 2023

44

Valtir.com



G'lL 99 ‘ueisde) ‘Alquiassy |jlep

S s L

2401 r

186919

Eere

A31¥Y3d40 JOLOW
S 198 NVLSdVO ATENISSY 1Tvm

IVOHIIHHvE

ONIMYYJ 3T¥DS LON Qd

o

Bmp 286919

PIIHLS SETINE 90735 1 ] DMICHGOT SUTIEM

el nas

re A

Jewung e 4

g

S6IBIE

a1bo "W soluer

286919 'ON 130OW WILSAS TvOIdLIT13 ZH09
986919 "ON T300W WALSAS T¥3IH 13373 ZHOS

T¥OIM 10313 ZHOS O #9819 «
TyOId10313 ZH09 HO4 610809 «

=15

AYOLOVL WOHd 318WISSY-Idd A3ddIHS SIINENISSY TIVAM S

'§3AIS HLOS 'NMOHS SV 1IDYVL .7 XOV18 INIYd AVHdS
ALIAYHO JO HILNID 3LWI0T TIWM IHL HLYINIE H3 7108 ¥V SV A0YH 13318 V¥ ONISN 7
‘"AT8W3ASSY H314Y 31112071 NITFHD 38N

(wn 22) "s871-14 02 38 OL

13
“(WN £91) '8971-14 0Z1 39 01 81 B 21 SWILI HO4 INDHOL TWNIH 2
3
N

41 SW3LI HO4 INDUQL YN

{w 0pF £0Z) 'SE71-14 0EF 0} 38 OL €1 SWALI YO INDHOL TwNIS

4 ZIL SIXZIL EXp/L 'HIDVAS G618 9z
14 AYIUHL TIV'9'5D'P¥Z/L'XH' L108 £ercilL k4 310N 338
z DT/ XHLAN BEBG L) e
z D'Z/LHOOTHIHSYM zaosell jord
3 519993 19v2 HANOISNIL 281519 [«4
3 §'1L987'I18VI HIANOISNI L 18618 ¥4
13 9'B1-2'1d §SEXOL/S'IJOY JUIM 6algllL 04
) O ANHZXHIE LV HIHSYM | LZ08LL 6L
z DGOV LXHEXHLI08 | 8rSEL) a1
4 OPEXH' LNN P0LE00 I
L £'Z9'0gXv/E'd3qYIHHL 00 L089L L aL
9 9'99'PZXE/L L'OIAYIHHL QO | SLi0L) kS
2zl %/l ZX8/L L' Lyl uaHsYm | eoosLL i
Zh OHAHOB/L LXHLAN [ 826611 £l
zl D'GDZL IXFEXH 1708 LYSELL Z .
z31oN33S (T
L 94'd01 ¥IFYVE" 1YY 3aIND 120019 |12 b
L 5199 1Ivd 3AIND'dvY |  sssels oL
14 m.—Om.JO_F,WquF,mukmjﬂnﬂ ZFSE0D ] ey m—/ | 310N 338
L G198 THOR'ILY1d OHONY |  Z19€09 [ e
L §'LOE'LHOIY HINEYE' LINOVHE 20vs09 I3
3 5'198'1437'3LY 1d HOHONY 119209 9
L §199'1431Y3YvE L IOVEE | zovsos 5
14 STTOHIM9FXSKE!LTOMNIS 985+¥19 L4
L §'198 104 LNOD"ASSY FUNSCTONI B €
I STLOE'NOILDIS L $'8ND SE€009 z
| 5 1DE'NOILO3S 14 9Z'8WD | SEgane 1 21331 338 .
ALD NOILJINOS3a ON MOOLS | waLl SUVLIA IAISNI HOS —
1S s1luvd

¢Jo | /86919

| February 2023

ision

Rev

45

Valtir.com



B e

=y

e

z0¢ r 186919

e sz s

J3.1vd3d0 JOLOW
G199 NVYLSdYD' AT9WNISSY TIvM

ONIMYHA 3T¥DS LON 0

Brpz860L0

A

Jewnye 4T

| esiane ,

I1IVOHIlddvd - ., S6/6/% E ESE_@
Q
8-9 NOILD3S
1 N
® | LJ .0

Ty E
@

¥-¥ NOILD3S

G9819 ZHOS
845529 ZH02
—— ASSY TWOI¥10373 338

Y b 133HS WOHS A
Z2310N 338

¢3Jo /86919

Revision | February 2023

46

Valtir.com



G'L 99 ‘Alquassy yoel]

] 666519

el

§'198"ASSY MOvdL

31vOddIddvd

DONIMYHO 3T¥0S LON OO0

Bmp 666519

666519 'ON AT9NISSY S6/FLIE
ou an

¥-¥ NOILD3S

SNOILONYLSNI NOILYTTYLSNI HLIAM NOILONNINOD NI 03SN 38 OL ONIMYHA “SILON

g71v13a

4 5'198'ASSY ¥3dwnd| L0508 B

Z ©'6'198'ANT'HINOD 31aV0[ 64509 ¥

8 (902/) 9XFIEIH LM HONV | §1E619 €

8 9'510aMIvHL| 000949 4

[ 9’5 L8 HOVHL ¥IA0D 318V 562509 ]
ALD NOILAINOS3a "ON300LS [ W3

LSI7 sluvd

N

AHYSSIOIN SY WIHL
ONINILHOIL 43 14%
1NN 40 dO1 HLIMm
HSN14 38 01 anlLs

666519

Revision | February 2023

47

Valtir.com



ey

(spedAay 9z-1a) §'1 99 ‘Alquassy |ed11)29]|3

wani () wolow
NYISGYO

3A3 21810313

) &y 1 T50119 TS5V QvaAad
sev [ ] 8455¢9 | o 10 o
ZFBL09 TSSY 3Aa 3dAL ISON
T Q33ds N9IS3a
(SavdAIM 92-Xa) #0119 3LV 'ASSY X08 NOWONNr
oo SNIMYEd 3IvOS 1ON 0 O 193roYd H3
6199 ASSY TVIIMLOTTI s o= TiSoswoososaw | TEOTTg B TS5V XO8 OO —————————— oot e
BHP'8L55Z9 c6/0e/¢ JBUInLel T TEEY T JOHINGO 'ASS¥ 38NSOTONI "ON TVIy3s
S6/01/¢ EECF R AINO dOHS
] SE7OME o SEFLEREFER
09=1_FW0S
L L[S

)7L

"3HLIO0L 034007 ‘9 WAL

HOW3 OML ONISN S30¥7d 334HL NI
3L ANY 3TANNE ¥ OLNI STN8VD
J3YHL ISIHL TI0H INIWCIHS H04
(666519 "OMA ASSY MOwdl)

(rssv HIN0D TIEVD HOVHL NIANN
x0g- 3L¥9) — === S3YM JIML ISIHL AN0Y
e 3 HoLvnLoY (5)
&
1IKN 035079 Ny

3A3 L33

ERTIS
YR (¥IM0d NIVH)
AUVONINAVE WONA ATALYHVAIS ¥ICHO + HOLWS
S'198'0VA 08F X OFZ'YINHOISNVHL L1811 8 LOANNODSIO
AOBY G198 I/ M LIINNOISID T EED , _»
08%—35° 198 108LNOD"ASSY 3WNSOTONT 220809 | i ‘”
30MN0S ¥3IM0d LI0A 08F ¥O4 i . =
AOFZ'S’ 198 UM/ M LIINNODSIO ] zzivil [ Ol xog=r 3tve (€)
0¥Z—35 198 T0ULNOI'ASSY 34NS0TON | 120809 | 4 v fql
304¥N0S ¥IMOd L1I0A OFg d0d mtr
NOILIHI530 I "ON 0015 [ wau b
v 3181 xS HOB-" v
00°L M08k L NOTANSIL CBLLLL 9
00Z 9Z-M0'G’198°ASSY Q¥dAIA 890119 G %::wu_.uw
00'l G 198'ASSY 3O 276,09 ¥
00'l 5’198 3LYD'ASSY X08 NOILONMP 1$0119 3
00'L G 1O8'ANDASSY X08 NOLLONAT BC0LI9 Z
00'l G198 ONIHIM/ M LIINNOISIO v 318vL 335 | Ol
o't G'198'40LONTOELNOD 9cevll | 8l 00t S 198°0VA 08F X OFZ HINJOISNYIL ¥ Jdvl 335 8 -
oo’ S'198'NIVAI0HLNOD STevll | ¥l 001 G'198°ASSY AT D103 ¥00809 / b gy
00'L G198 T0HLNOD'ASSY 3UNSOTINT v 318vL 335 | 003 NOLdR2530 "N WO00LS a
ALD NOIL 14530 “ON Y00LS watl S3IMOSSINOVY TYNOLJO ®
1517 SL¥Vd

®®®

“ONIddIHS
804 Q¥3HAING
0oL 38vd 3L

G Jo | 8,G9529

| February 2023

ision

Rev

48

Valtir.com



9LRNR '3 UL OIS

8/66ce ] 1

sz h.z_

SVL3a SNIEIM 378v0
43MOT NV ¥3ddn 335

IfLIL)]

(SavdA3¥ 92-4a) __
G'19E ASSY T¥IINL10TT3 ONIMYHA 3OS LON O | scuuummeiosssmn cuo-ss it onss o2 oo suasnana
Shorenaneg T Caion n
Bmpg/5529 S$6/01/8 Jaudngpl
a2 a ey
S6/18/L DPIeYD UDYS
SNOILJINNOD diIS
IV NINY. NI NIVIN
SNOLLVOOT 33738 NIvalS O — o e
BY0 TOHLNOD NIV \| e
V130 ONRIM
TV TIWoT L 133S v 318V, 336 NOULAO 108Y H04 1Y) HOS +o0L L—— e — (@ [ ®|1swwm
WILSAS 2IS¥H AOPZ (LOINNOOSIO HO dW4X
HINOd NIVH p— H3M0d NIV (_ a3 —| (@ _H_ M |27 suwn
O msaas - = [ o 2w
AvLIA NOILWITIVLSNI 33S 318v0 YMOS +—01L A — n
31870 /M QYIAIM NIVA ne /n IO 0/ W —— o — @
(,0¢1) 318v0 avdAIN O/ } 3Evds | LHu LHf —— Dt AVI3E W03
Q3IHS/M ¥Z#—Zl STNBYD L | O | e D—— e
— e — ——
ul_m(_U {.;\_,y>_/muowu NU' t,“ — N8/ 1HW —— | —" aAMS ADZL
Ie) [~ hg —— —— WOD DOAKE
S— 03— —— 3904LS
ANOD O/N NEOH/ BLS o o — g —— — NEOH
— LHn/>1a g — — An3N
O — 18/ N4D /, NE9 —— D—rt ang
| | | y—— ma — — WADIOOTNA
TN — 03— — HAH00T
VL3I0 ONRIIM | | 318v0 ¥YMOS ZL1-91 [ ——— o — —— WIDIDOINA
COREEE] Orian NO9 M3y AV 1 —— —— WO
[~ 18/ 034 —— p—— HdLINN
O 5118/ N0 —— ——— WIN3DO
A8/ LHW —— — W3s0T0
O] WooATA 18/ Ma —— | — szwm 34vs
) - wwm mu et o ave (WALSAS ONLLY3H P b1 100 YOI OVADZI) AVT3S ONLYIH __ =] _ .mm“H —
yeF—2Cl O] 9/6 A | | i T— T—0 WOD JOAKE
(,91) 318YD OvdAIN 9Z-¥a w w\\\m Mu O O NYOH/ 841S _A.Inum H0 T — —— 390uLS
do1S | | ~—nyE 50 N8 — — NEHOH
93N | p— WOD AZH
O] a3 a3y —" J0AZ I+
0] a1 N9 —— Yh
O o — aHd
 a—— C—) W02 AZL
NOO W3d H% v.n_mnmml L — J0AZI+
=13 — e — L —"1 NOIMIN
—————
P —)
S s—]
—o————5

G JO ¢ 81,5529

| February 2023

ision

Rev

49

Valtir.com



3 u-aEs

Gio¢

] 8/5G¢9  |ab—+—

(SAVdATN 92-Ma)

§'1O9'ASSY T¥OI¥L1D313 SHIMVHA T3S 10

0d

bmp'8/5529

T3
50735 a1 OL 5

Tv g

S6/0L/8 Jawinjol T

reeey:

a
56/8/8 OpIoYd upis
a s

318¥0 HOLOW 9-F1

N
I

304N0S
343 J1¥L2F13

QILYW3HOS NV
SNOLLYIOT dIdLS TYNINGAL TTOYLNOD HOLOW

WMOS ¥-0L J¥A 0¥C

—318YD HOLOW 3=+

aNNO¥D

b e e

e v | 262

€
o e v v ey |

——T04LNOD HOLOW

~L__(04LNOD HOLOW
/M Q3Nddns)
T TLNOD O/ W

~ (TOMLNOD HOLOW
/M @3Nddns)
y HINod 9/W

avdA3d

061
N (TOHLNOD HOLOW

/M @3Nddns)
a3 gL/ pT
27N QvdA3n /W

G Jo € 8.G5¢29

Revision | February 2023

50

Valtir.com



LG22 3 434 59034 4L 3D

L L | o8isses  Ja

A

(SQvdAIX 92-¥Q)
S'1LO8'ASSY WOIHL0F 13

ONIMVHD 31¥OS LON 0d —
T s T o

bupgssseg £6/31/6 mar

2u 2ueq] gpon)

£6/02/8 bzoudE3 THNITIE

a0 2l Aol

| February 2023

(OVAOP<—01 W1LI) SNOILO3INNOD ¥3MOd NIVW % LOINNOJSId

SNOILI3NNOD dIdLS

IYNING3L TOHLNOD NIYIN
(SLNIW3HINO3Y 19207 ¥3d)

B0 ONNOHO HL¥Y3 TvO01 ANY 3d =
NMOHS LON an INIONNOHO HO LINANOD ATddns
o L0—& HLONZ1
(af]
— Tavo wos -0t — ¢ —|@ L] ®] e
. — LOINNODSIA H3M0d NIYK _
¢ ——— (i —| E
- : ® ] o]
SNIVA, ¥=0L (y1) T8 [ _
LHM — Ln3r NITH
% I18YD WMOS +-0L M\|\ 18— n
A HOLONANOD ¥N04 3S¥HA FTONIS O¥A0HT ¥IM0d /W — = o
—e - ’
L]
° — 0= HLONT
O O

® (ALvod3lgdva,/ M d3anNddns)

123NNOJSI]
OO‘m_ YMOS +—01 ‘3ult Yl
00’1 AOPZ'G 198 M/ M LOINNODSID ceivll |
MO NOLLdI¥S3a ON 0018 WALl
18171 SLuvd

ision

Rev

51

G 3O ¥8.5595¢9

Valtir.com



izsen

Ps ol +J  8L8Se8 | J@e}

(SavdAay 9z-3a)

ONIMYHA 3TvOS LON 00

S'19E'ASSY TvOI4103713

bonl i

Bmp'8.55Z9 TYEIVE YaEm
* B\om\mn SzoudES TPONITHETY
(SLNINIYINDIY TWI01 ¥3d) (OVAO8%—21 WALI) SNOILDINNOD ¥3MOd NIVIN SNOLLOINNGD NI
ONNOHY HLYYI TWI01 ANy il == ALTIINOD OL GWIWM'LNN ‘290911 38N 'L
NMOHS LON an ALON

ONIONNOYD ¥0 LINONOD Alddns

2]
075 Mo 3SVHd TIONIS

e—— §OLONONDD OML
1 gnv SZ OVADBK

a

SNIVH, £=0L

X, £=01

(3Uv9usEva/M a3rddns)
123NNODSIa

| 310N 335

AELVHYdIS 43040
AH0SSIAIY AHYSSIIIN
HWAX
#l A0S
YAA G
Toow | WMOS +=01 ‘Fam | | ve |
001 | CTLOEOVA 08F X 0¥ d3NYOISNvAL | EAT
008 | YOS £-01 TUm vl
00l A0BY'S 198 3IM/MLOINNOISI] ceLpll |
ALD NOLLJI¥IS30 “ON I00LS =
1S S18vd

SNOILOINNOD dI¥LS T¥YNIWS3L T0HLNOD NIV

18D YMOS +—0L
(LOINNODSIO ¥O HH4X)
4INOd NIYW

J18v0 ¥MOS #—0L
yIMOd O/ W

G 30 G 8195929

| February 2023

ision

Rev

52

Valtir.com



sy

G'lL 99 ‘uondag }ooH

‘Alqwiassy ajen)

zil

n ,_ 156609

shiirag)

WIN

“Lam Q3HSINIANN 183

Q3LvH¥3d0o JOLOW

ONIMYHJ 3TVIS LON Od

{zH 05) HOA £99509
(zH Dg) HO4 199509 .

. . WIN
g e
194 'NOILD3IS MOOH "ASSY 31vD Q51419945 SSIEHLO —sooes o M
SSITNN 'L00-4S-dHL L
5} »ILVOIEVE H3d SIONVHITOL mmﬁtmcA | EPIOYD Ew.hm 18N S18vd mmm
(ZH 05) 979819 "ON TIO0W W3LSAS T¥OIH10313 ]
(zH 09) 266608 'ON 1300W W31SAS TYOM1031d (S3AIS HLOB "dAL)!

{s3a1S HLo8
“dAL)

} SB/EXH LNN [
3 S'Z/1 VXQ/E' Ly 14 HIHSYM veosll |zt
[ $Z/L LXg/EXH 1104 98gELl | 1€
| ONIENL B/E dWV1D Lrkt | 0g
3 SRIGXH LN psee00 | 42
[4 9P/ VX8/L Ly 14 HIHSYM 150811 | 6L
[ 9'8/E XHLON ogesth | 8
| 797/ 2x8/5' Y 1108 zepell | )
| INFWOTAM D8 T19vD 0YND 100019 | B
79 S Pt | X 8/5 114 HIHSVM 00e£00 | Sb
| S 198 Y SNYHL LEIS Shrrle | bl
| 5’198 TSNYHL LIS brbvls | el
[ 93 HIACD dOL'FTVH 3LV d 30M1dS veskle |zl
[ 9607/ LXBISXH'L108 vsoekl | L ;
P O IXe/E' Ly 13" dAHSYM ocosll | oL (zH 05) S73RL9 ON MO
— (2H 09) 825529 "ON 9MA —
zl vH'D'B8 XH LNN OPEE00 | 6 ASSY TVORLoT13 338
08 9'59'w/} kX8/s Tivy'L10d 09Ee00 | 8
[ 5’198 NOLLISNVYL ‘dO1 HIA0D £75909 | /2
[ 5 1DE'ASSY HIA0D QvaHA NG 599508 | 9
] §'198'SLOTS/M LHOHS dOLHIAOD 225908 | S
B S'LOF JOLHINOD ¥25909 | ¥
z G198 ASSY 12Nvd 3018 vozrie | €
[ §'198'ASSY NOI1D3S NGILISNYH L oslele | 2
l 5L DH MOOHIM ASSY QvaH©TNE N p Mwn mmw sroplooNoma
a.03y NOILINDS30 "ONMDOLS | WaLl ASSY TYOIM10313 338
1517 S514vd

W

"A¥OLOYd WOHd A3 18W3SSY-3ud Q3ddIHS S3118W3SSY 3LV

“ATGNESSY MOV HLIM 03MddNS SY3NILSYS ONISN
NMOHS SV ATENISSY MOV ONIHOVLLY ¥04 Y38 J1RHL NI T1OH .12 TINA HOLYI
"30¥1d NI 318¥2 34N03S ANY 0E WALl
B HOLYINLOY NIIMLIE MOWS I18W0 IA0WT ‘08 WALI OLNI T18V0 HOLVNLOV 30V 1d
EERZE L
SWALIISN 'NMOHS SY QNSO ONIHOVLLY ¥0d Wv38 JIEHL NI IT0H @ik TIEA HOLYI
NIN SET1-14 09 OL (/2% L1 "6 :SWILI) SYANILSYL INDYOL
*SALON

0~

<o

NOILYTIVLSNI 91 WALl

(530v7d ¥
"~ dAL)

e

(s30Is HIOE
g dAL)
8

{83015 H108
Tor; @Al

C¢Jo | LS56609

| February 2023

ision

Rev

53

Valtir.com



A 156609 WiN

TLA QIHSINIANN 183

d31vy3d0 HOL10W SNIMYHO 3TVDS LON Od
S'1949 ‘NOILD3S MOOH ‘ASSY 31vD

WiIN

e

*Q314103dS ISIMEIHLO TG
883NN L00-4S-dHL amiyE-o

¥3d SIONVYHEI0L BplOYD UE)
') $3LYOYIRIEvE R

181 §14vd 338

s

NAOHS NOLLISCd A3X30TNN

‘81108
IHL ONINILHDIL TUHM 3D¥1d NI NOILISNVYL IHL 0T0H OL AY¥SSIO3IN 39 AVW
321430 ONIWYTID Y "DIHD 0L 3SN 38 AN QOHLIW LNIWNDITY ONIELS IHL
ATvH 3LvD HLIM J3H3LINIO 38 OL ATSWISSY NOILOIS NOILISNYYL JHL NDITY - 7L
310N

{1 310N 338)
M3IA dOL
V130 LNJNWNDITY

AvIHMING 40 ¥3ALNTD
3NITONIALS — | NOILISNYHL 40 H3LNID —

S d

==

i 13NV 3011dS
3LYIQ3WAEILNI LSHIE JO H3LNTD

¢ 30 ¢ /56609

Revision | February 2023

54

Valtir.com



'L 99 ‘Uoldas uld ‘Alquiassy ajen

0125 4 S L

FE | 856609 _ ViIN ‘LM O3HSINIANN 153
P enres:
“AHOLOVA WOHH 0318W3SSV-38d Q3ddIHS ATANISSY 3LYD £
. , . "$17108 3HL ONINILHOIL FTHM JO¥1d NI NOILISNYEL HL 010H
S'194d 'NOILD3S NId 'ASSY JLVD SNIMYEd 3T¥0S LON 0 ’ OL A¥YSS3DAN 38 AV IDIASA ONIJINYTO ¥ "¥OIZHD OL 03sN
5 aucy o 38 AYIN QOHLIW LNIWNSTY ONRLS JHL S1%H 31¥D HLIm
Q3110348 SSIMESHLO SE/E lewnie] 41 QIYALNTO 39 OL ATGWESSY NOLLOTS NOLLISNYHL JHLNSITY 2
SEIINN ' LO0-4S-dHL 2 vcar “NIN §87-14 09 OL(2€ 8 LZ ‘24 SWALI) 'SHINALSVYS 3nDHOL L
H3d 8IONVHITI0L S8/2ZIT ossng * 1817 S1dvd 338
s P :83L0ON
- (z 310N 338)
) MIIA J0O1
AV13a LNJWNDITY
aVaAHYINE 0 ¥AINIO —
3NITONRLS NOILISNYYL 40 ¥3INID—,
1o ol
s w i
SR
m\ 1
73Nvd 3011dS
ALYIGIWHILNI 1S41d 40 HIINAD
-
1 9'G'LOE'NOILSNYYL'doL'd3A00 |  £25000
29 9502/ LXBG'XH1108]  rSgElL [
z 9P/ L X 8/2°Lv13u3HsvM] 250811 [
8 WEQSY LNN X3H AAH .8/S[  #secoD 1z
) O 'pIE L X B/S'LV14"W3HSYM | 00EE0D [
1 9'G' 198U NOILISNYUL' LUS | srirlo £l
1 ©'6'LOFTNOILISNVEL LHIMS | #rrrlo il
L ©'O8'HIN00 dOL'IIVHALYd J0Nds|  vR5vLY 91
zL WYH'DBSXH'LAN|  OFEEOD zL
0g O/l LXBIS IVY'LIOE | 08EE0D L
3 9'¢'108'30IS NId'avIHYING'd0L'd3A00 |  Sbsa09 8
1 9'6'1O8'STICHIM LHOHS dOL'83A00 | 225909 1
B 9'G 1O8'SLOTSM JOLYSA00 [ 25900 B
z o'LOEASSY 13NVd 3AIS|  v0zrLo B
] S 198'ASSY NOILO3S NOILISNvYL| 051919 z
1 5108 "1d OF' NId/M 'ASSY QvaHXIne| #9509 ]
apI NOILOS3a "ONYO0LS | mall
1817 S1uvd

| February 2023

ision

Rev

55

¢ J0 | 856609

Valtir.com



9
-
()
m
Z
8
= o
(&) 'ed
€ 5 |2
ol ©
3 z
& T |
& —
I L]
<
/ w
w
<
Q

NG

AW

THP-SF-001, UNLES:!
OTHERWISE SPECIFIED.

DO NOT SCALE DR,

B
2122185

?
3395
TGS,

N

(T

(o]

N Sk

o] Bu

n =

(2] <

o Z

o

©
5
4

[}

2 z
£ E
) < =
Ee iE &

Valtir.com 56 Revision | February 2023



Notes:

Valtir.com 57 Revision | February 2023



Notes:

Valtir.com 58 Revision | February 2023



For more complete information on Valtir products
and services, visit us on the web at www.valtir.com.
Materials and specifications are subject to change
without notice. Please contact Valtir to confirm that
you are referring to the most current instructions.

1.888.323.6374
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