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SolarTech, Inc. Advance Warning Arrow Panel Procurement S pecification

1. General

1.1 Product Description

The SILENT SENTINEL is a solar powered advance warning (flashing) arrow gnel (FAP). The SILENT
SENTINEL consists of an arrow display panel, a supporting structure for the display panel, a
photovoltaic array, a battery power supply and an electronic control console, all mounted on a heavy
duty trailer frame.

1.2 Design Objectives

1.2.1 Maximize reliability by using generally accepted design techniques for outdoor-use electrical and
electronic equipment.

1.2.2 Minimize operating cost by using a renewable energy source, requiring minimal maintenance.

1.2.3 Maximize safety and effectiveness by using a high contrast arrow display panel with long-life
expectancy, high-reliability LED lamp technology

1.2.4 Meet or exceed the sandards for Arrow Boards as listed inthe U.S. Federal Highway
Administration (FHWA) Manual on Uniform Traffic Control Devices (MUTCD).

1.3 Performance Objectives

1.3.1 Visibility greater than 1 mile.

1.3.2 Legibility at 1 mile.

1.3.3 Minimal glare from sunlight and headlights.

1.3.4 Continuous, uninterrupted operation on solar power

1.3.5 One month minimum, three month typical maintenance interval.
1.4 Quality Assurance Objectives

1.4.1 All manufacturing shall be carried out in a facility with a completely implemented and properly
maintained ISO 9001:2008 certified quality management system.

1.4.2 All units shall bear the CE Mark indicating acceptable EMC (Electromagnetic Compatibility) to
insure that the units are neither susceptible to nor produce any electromagnetic interference.

1.4.3 Manufacturer shall have a factory authorized service center located within 150 miles of point of
delivery. Authorized service center shall receive all uni§ from factory in order to inspect for any shipping
damage and verify proper operation prior to final delivery Delivery directly from manufacturers facility
without inspection by an authorized service center shall not be permitted Additionally, authorized
service center shall be capable of performing warranty service and repairs, and shall provide on-site
training on the proper use and maintenance of all equipment delivered.

SILENT SENTINEL Page 1 of 12

Silent Sentinel Procurement Specifications Rev-B.pmd  04/20/2011



Advance Warning Arrow Panel Procurement S pecification SolarTech, Inc.

2. Physical

2.1 Dimensions

2.1.1 Length

2.1.1.1 Overall - 100 in. (254 cm)

2.1.1.2 Without tongue - 53 in. (135 cm)

2.1.2 Width

2.1.2.1 Overall - 96 in. (244 cm)

2.1.2.2 Across fenders - 74 in. (188 cm)

2.1.3 Height

2.1.3.1 Sign in transport position - 92 in. (234 cm)
2.1.3.2 Sign in operating position - 134 in. (340 cm)
2.1.4 Ground Clearance, minimum - 13 1/2 in. (34 cm)

2.1.5 Weight - 1,180 Ibs. (535 kg)

2.2 Environmental

2.2.1 Temperature, operating and storage - -40 to +185F (-40 to +85°C)

2.2.2 Relative Humidity - 20% to 98%, non-condensing

2.2.3 Wind

2.2.3.1 Transport position, maximum towing speed - 70 MPH (12 KPH)

2.2.3.2 Operating position, max. height, outriggers in place - 80 MPH (128 KPH) sustained

2.2.4 Electrical Interference - Unaffected by RFI (Radio Frequency Interference) and EMI (Electromag-
netic Interference).
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3. Trailer Chassis and Sign Support

3.1 Trailer Chassis

3.1.1 Frame Construction

3.1.1.1 Trailer frame shall be constructed of welded 7 Gauge (3/16-inch) CNC formed steel plate
and structural steel tubing with 3 x 3 x 3/16 inch structural steel tubing receiver for the tongue,
reinforced and welded to the front crossmember.

3.1.1.2 Trailer shall be equipped with a 2 1/2 x 2 1/2 x 3/16 inch structural steel tubing receiver
capable of accepting a standard Class 2 drawbar and hitch pin to accommodate t andem towing.
The rear hitch receiver shall be reinforced and welded to a 7 Gauge (3/16-inch) CNC formed steel
plate rear cross member. Tandem trailer towing using rear hitch receiver is intended for of f road use
only and is subject to local laws and regulations!

3.1.1.3 The trailer tongue shall consist of 2 1/2 x 2 1/2 x 3/16 inch structural steel tubing. The
tongue shall bolt into the tongue receiver to facilit ate easy removal of the tongue for rep air, transpor-
tation, or security purposes. The trailer tongue shall be equipped with a 2,000-pound minimum capacity
swivel-type top-wind screw jack with a formed steel footpad.

3.1.1.4 Trailer frame shall be equipped with tie down point s to facilitate securing unit to utility trailer
or truck deck for transport.

3.1.2 Suspension

3.1.2.1 Trailer shall be equipped with an independent suspension, torsion-type axle with a 2,200 pound
overall capacity. Axle load capacity shall be set at 1,400 pounds.

3.1.2.2 Axle wheel spindles shall be equipped with grease fittings to accommodate wheel bearing lubrication.
3.1.3 Coupler

3.1.3.1 Trailer tongue shall be capable of accepting a 2-inch ball coupler, a 2 1/2-inch pintle ring, an

optional removable combination coupler (2-inch ball coupler & 2 1/2-inch pintle ring), or an optional

adjustable height coupler (2-inch ball coupler and/or 2 1/2-inch pintle ring).

3.1.3.2 Trailer shall be equipped with 1/4-inch safety chains with snap-type hooks for secure att ach-
ment to tow vehicle hitch.

3.1.3.3 All coupler and safety chain configurations shall comply with SAE J684 sindards for Class Il
(2) trailers.

3.1.4 Surface Preparation and Finishing

3.1.4.1 Trailer chassis and superstructure shall be completely cleaned and deburred prior to finish-
ing. All metal surfaces shall be prepared for finishing using an iron phosphate wash-down process.

3.1.4.2 A polyamide epoxy primer shall be applied to a dry film thickness of 1.5 mils.

3.1.4.3 A high gloss federal safety orange aliphatic acrylic urethane finish shall be applied to a dry
film thickness of 1.25 mils.
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3.1.5 Lighting

3.1.5.1 Trailer shall be equipped with sealed flush-mounted combination stop, tail and turn lights.
3.1.5.2 Trailer shall be equipped with a lighted license plate holder.

3.1.5.3 Trailer wiring harness shall be completely sealed and water resistant.

3.1.6 Fenders

3.1.6.1 Trailer shall be equipped with unbreakable, molded, solid colgrUV-stabilized HDPE (High
Density Polyethylene) fenders, completely closed on the inside.

3.1.6.2 Fenders shall be secured to trailer frame with zinc-plated steel thread forming screws and
fender washers so as to facilitate easy repair or replacement.

3.1.7 Leveling Jacks

3.1.7.1 Trailer shall be equipped with four telescoping jacks consisting of 2 x 2 inch x 12 gauge
perforated galvanized steel tubing equipped with a 3 x 3 x 3/16 inch x 6 inch wide steel foot plate.

3.1.7.2 Jack stands shall be inserted into 2 1/4 x 2 1/4 inch x 12 gauge galvanized steel tubing,
welded to the trailer frame at a 45 degree angle.

3.1.7.3 Jack stands shall be locked into position by 3/8-inch zinc-plated steel t ab lock pins secured
to trailer frame by nylon-coated stainless steel lanyards.

3.1.7.4 Jack stands and tongue jack shall be configured such that unit can be set up on jack st ands,
level, in operating position, with the trailer wheels raised completely of f the ground, permitting
removal of wheels and tires for additional security .

3.1.7.5 Jack stands shall be configured such that, when in the operating position, they create a
footprint of at least 93 inches, front to rear, and 56 inches, side to side, to provide adequate st ability
of unit in high winds.

3.1.8 Tires and Wheels

3.1.8.1 Tires shall be B78-13 Load Range C.

3.1.8.2 Wheels shall be 13-inch x 4 1/2-inch, 5-lug p attern (4 1/2-inch bolt circle), white spoke dress
wheel.

3.1.8.3 Wheels and tires shall be sized according to load requirement s of trailer and axle.
3.2 Arrow Panel Support

3.2.1 Trailer superstructure shall provide complete support of the arrow p anel in the transport
(down) position. Cantilevered support of arrow p anel is not acceptable!

3.2.2 Trailer superstructure shall be completely assembled with removable fasteners to accommo-
date quick, easy maintenance and refair.
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3.2.3 All fasteners shall be rust resistint and equipped with either all metl (stover) or nylon lock stop-
nuts to prevent loosening of fasteners during normal transportation and operation.

3.2.4 All aluminum to steel attachments shall be made with stainless steel hardware and stainless
steel or nylon spacers so as to minimize galvanic corrosion.

3.2.5 Arrow Panel Lifting Mechanism

3.2.5.1 Arrow panel lifting mechanism shall consist of a minimum 1,000-pound cagcity, automatic
brake type winch with 1/4-inch wire rope capable of holding the arrow panel in any position from full
upright to the travel (down) position.

3.2.5.2 Winch shall be zinc-plated to minimize rust and corrosion.

3.2.5.3 Winch shall be designed such that the handle can be removed, for added security , without
interfering with the operation of the automatic brake.

3.2.5.4 Arrow panel shall be secured in the operating (up) position by two st ainless steel, spring-
loaded, locking pins. Locking of the arrow pnel in the down position shall not be required; however
available as an field installable option.

3.2.6 Trailer superstructure shall provide for support and operation of solar array , with solar array
positioned to accommodate charging in both the operating and the traveling positions.

3.2.7 Solar array shall fold flat and flush onto back of arrow p anel when arrow panel is in the
transport (down) position so as to minimize wind resist ance without the need for an air deflector or
spoiler.

3.2.8 Trailer superstructure shall be equipped with a formed steel upper rear crossmember and
formed steel upper side members to reinforce the arrow p anel and solar array support frame.

3.2.9 Trailer superstructure shall be equipped with an integral sighting device, welded in place, to
accommodate proper alignment of the arrow p anel with oncoming traffic, during setup.

4. Arrow Panel

4.1 Dimensions

4.1.1 Width Overall - 96 in. (244 cm)
4.1.2 Height Overall - 48 in. (122 cm)
4.1.3 Depth Overall - 3in. (7.6 cm)
4.2 Construction

4.2.1 Arrow panel frame, including internal braces, shall consist of 3 x 1 x 1/8 inch extruded aluminum
alloy channel, pulse MIG welded at corners and at internal braces.

4.2.2 Front and rear surfaces shall consist of .063 inch aluminum alloy sheet with a baked matte
black enamel finish.
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4.2.3 Front and rear panels shall be attached to welded aluminum frame with 8-32 x 3/8-inch, black-
finish, stainless steel, torx-head, thread-rolling screws located on 6-inch centers. In order to facilitate
simple repair, rivets or any other form of non-removable fastener shall not be permitted.

4.2.4 Arrow panel shall be equipped with 2 1/2-inch diameter by 1-inch thick rubber bumpers to
support panel when in the transport (down) position.

4.2.5 Arrow panel shall be equipped with a light sensing device to monitor ambient light and provide
information to the control module to regulate the intensity of the arrow p anel lamps.

4.3 Lamps
4.3.1 Arrow panel shall be equipped with 15 or 25 lamp s, approximately five (5) inches in diameter.

4.3.2 Arrow panel lamps shall consist of an array of at least 21 LEDs mounted in a weather resisint
high impact polycarbonate housing.

4.3.3 The arrow panel lamp housing shall be completely sealed to protect the internal component s
from corrosion caused by harsh environment al conditions.

4.3.4 The outer surface of the lamp shall be convex (diverging) to minimize reflection of incident
light and to maximize the contrast of the arrow p anel display.

4.3.5 The lamps shall provide anApproximate Initial Maximum Beam Candlepower of 1000 candela
typical, 750 candela minimum, over an operating voltage range of 10.7 to 16.0 VDC. The lamp intensity
shall remain constant over the entire operating voltage range.

4.3.6 The lamps shall produce a field spread (angularity) of 30 degrees horizontal by 6 degrees vertical.

4.3.7 The color of the light produced by the lamps shall be amber (approximate wavelength of 592
nanometers).

4.3.8 The lamps shall have a minimum life expectancy of 100,000 hours (200,000 hours typical).

4.3.9 The lamps shall be equipped with quick disconnect terminals to accommodate quick, easy
replacement of lamps without regard to polarity The lamps shall not be polarity sensitive (i.e. capble
of connection and operation without concern for polarity).

4.3.10 Arrow panel lamps shall be equipped with a automatic polarity detection circuit to enable
operators to connect quick disconnect terminals to lamp without regard to polarity (i.e. either orienta-
tion) and ensure proper operation.

4.3.11 Arrow panel lamps shall be secured to the arrow p anel by a black, molded, imp act-resistant
shroud, approximately five (5) inches in diameter and approximately four (4) inches high. Lamp
shroud shall mount to panel with stainless steel screws through keyholes such that the shroud and
lamp can be removed from the panel without the need to remove the screws from the p anel.

4.3.12 Arrow panel lamps shall be keyed to the shroud and the shroud shall be keyed to the front
panel so the lamps are secured to the front p anel with proper lamp beam orientation.

4.3.13 The rear of the arrow panel shall be equipped with three (3) ultra-bright LEDs, in watertight
housings, to indicate the arrow panel pattern currently being displayed. This provides a visual indication
to individuals in the work zone that the arrow pnel is functioning properly.
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4.4 Connectors and Wiring

4.4.1 Arrow panel shall be equipped with a watertight connectorAMP CPC Series 2 Recepfacle P/N
205843-1 with Peripheral Seal P/N 206403-3, or equivalent, to permit arrow p anel to be removed
quickly and easily for repair. Arrow panel control cable connector shall be suitable for outdoor use
and completely sealed against moisture. Arrow panel control cable connector shall be equipped with
gold flashed pins to provide maximum electrical cont act reliability.

4.4.2 All internal wiring pass throughs shall be fitted with plastic grommets to prevent wire damage
and/or failure.

4.4.3 All internal wiring shall be secured to inside of front p anel to prevent wire damage and/or
failure.

5. Main Control Module
5.1 Physical

5.1.1 Control module shall consist of a tot ally solid state fully integrated device which provides for
control of the arrow sign panel, lamp pattern generation, battery status monitoring and indication,
solar electric charge control, low battery volt age disconnect, high battery voltage disconnect, reverse
battery polarity and surge protection.

5.1.2 Control module shall be enclosed in a weather resist ant, lockable, molded HDPE (High

Density Polyethylene) enclosure secured to the trailer chassisor enclosed in a weather resistant
enclosure mounted inside the arrow panel with a lockable aluminum cover to prevent tampering while in
service (specify desired controller location).

5.1.3 Control module front panel shall be completely sealed to accommodate operation in all types
of weather.

5.1.4 Control module shall be constructed of all industrial temperature range component s to insure
reliable operation under all out door environmental conditions.

5.1.5 Control module power and control cables shall be equipped with locking type connectors to
provide secure reliable operation while permitting quick, easy removal of the control module for
maintenance and repair.

5.2 General Operation

5.2.1 Control module shall be equipped with an array of membrane push buttons to enable an operator
to select the desired arrow panel pattern with the push of a single button.

5.2.2 Control module shall be equipped with multicolored LED indicators for monitoring battery voltage
(charge) level, solar charger activity and lamp intensity control settings.

5.2.3 Control module shall employ lamp power drivers that provide completely automatic short
circuit and over temperature protection. If lamp wire leads are shorted together or to the chassis or if
the wrong type of lamp is connected to the lamp wire leads no damage should occur to the lamp
power drivers.

5.2.4 Control module shall be completely protected against reverse battery and solar array connections.
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5.2.5 Integrated charge control circuit shall provide for dual slope, temperature compensated control so
as to maximize transfer of energy into the battery while protecting batteries from overcharging, minimiz-
ing outgassing and minimizing loss of electrolyte.

5.2.6 Control module shall be equipped with a lamp intensity control circuit to automatically adjust
arrow panel lamp intensity to suit changing ambient lighting conditions and to maint ain consistent
lamp intensity over a wide operating voltage range. A manual override shall be provided for the
automatic intensity control circuit so that minimum or maximum lamp intensity can be manually
selected. In the event that the lamp intensity control function is inadvertently lef t in the High or Low
setting, the lamp intensity control circuit shall return to the Auto setting upon the occurrence of the
first day/night cycle sensed by the light sensing device in the arrow p anel. This feature prevents the
use of potentially hazardous lamp intensities, i.e. low intensity during daylight hours and high inten-
sity at night, and unexpected excess energy consumption.

5.2.7 Control module shall provide for the following display p atterns:

Right Arrow - 10 lamps flashing in unison, forming an arrow.

Left Arrow - 10 lamps flashing in unison, forming an arrow.

Double Arrow - 5 lamps in each arrow head, 3 in center of shaft, flashing in unison.
Caution Bar - 7 lamps in center horizontal bar, flashing in unison.

Four-Corner Caution - 4 lamps in outer most corners, flashing in unison.

Sequential Right Arrow - 2 lamps in left side of center bar in first phase, plus 3 lamps in
mlddle of center bar in second phase, plus 5 lamps in arrow head in third phase flashing in
sequence.

7. Sequential Left Arrow - 2 lamps in right side of center bar in first phase, plus 3 lamps in
middle of center bar in second phase, plus 5 lamps in arrow head in third phase flashing in
sequence.

ook wN=

25 Lamp Panels only:

8. Right Sequential Chevron - 5 lamps on left side of the panel forming a right-hand arrow
head in the first phase, plus 5 lamps in the center forming a second right-hand arrow head in
the second phase, plus 5 lamps forming a third right-hand arrow head on the right side of
the panel in the third and final phase.

9. Left Sequential Chevron - 5 lamps on the right side of the panel forming a left-hand arrow
head in the first phase, plus 5 lamps in the center forming a second left-hand arrowhead in
the second phase, plus 5 lamps forming a third left-hand arrow head on the left side of the
panel in the third and final phase.

10. Sequential Double Arrow - 1 lamp in the center of the panel in the first phase, plus the
two lamps adjacent to the center lamp forming a bar in the center of the panel in the second
phase, plus 5 lamps in each arrow head (total 10 lamps) in the third phase.

11. Alternating Double Diamonds - 8 lamps in the center of the panel forming a diamond
shape in the first phase, dark in the second phase, 16 lamps forming diamond shapes at

each end of the panel in the third phase, and dark in the fourth phase.

5.2.8 Control module power consumption, not including lamps, shall be less than 0.5 Watts so as to
optimize overall energy consumption.

5.2.9 Control module operating firmware shall be field upgradeable.
5.2.10 Control module shall be equipped with positive locking connectors to provide for reliable operation

and easy removal for maintenance and repir. Battery bank and solar array power connector shall bAMP
CPC, or equivalent, with a 20-Amp per contact minimum current rating to insure minimum voltage drop and
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maximum energy transfer. Arrow panel control connector shall beAMP D-subminiature 37-pin right angle
female header AMP P/N 747847-5, or equivalent, with gold flashed pins for optimum reliability

6. Power System
6.1 General
6.1.1 Operating Voltage - 12 Volts DC nominal

6.1.2 Operating Energy Requirement - Single FlashingArrow, <6 Amp Hours per day nominal at $ring
or Fall Equinox (i.e. 12 hours of daylight, 12 hours of darkness)

6.1.3 Main Power Switch - Main power switch shall be unnecessary. When arrow panel pattern
selection switch is in the OFF position, control module shall automatically shut down all unnecessary
operations to reduce energy consumption to less than 0.05 W atts. Solar generator charge controller
shall operate automatically, as required, during daylight hours and shut down completely at night.

6.2 Battery Bank

6.2.1 Number of batteries - 2 std. - upgradeable to 4

6.2.2 Battery type - 6-\blt, heavy duty, deep cycle (Flooded LeadAcid, Gel-Cell or AGM - Specify)
6.2.3 Energy capacity - 260 Amp-Hours nominal - upgradeable to 520Amp-Hours. Sufficient energy
capacity to operate the arrow panel, displaying a single flashing arrow for more than 30 days, without
any energy input from the solar array

6.2.4 Battery / Equipment Compartments

6.2.4.1 Battery / Equipment Compartments shall be constructed of molded HMWPE (High Molecular
Weight Polyethylene), color impregnated with Federal Safety Orange with 0.5% UV st abilizer added

to prevent fading.

6.2.4.2 Compartments shall be designed to completely cont ain spills from a failed or damaged
battery case.

6.2.4.3 Compartments shall be capable of supporting an operator standing on top of the battery /
equipment compartment to service unit.

6.2.4.4 Compartments shall be designed such that the lid automatically latches in the closed
position and holds the batteries in place. Lid shall be equipped with a locking hasp capable of being
locked in the closed position with a standard padlock.

6.2.4.5 Lid shall be secured to compartment by an integral hinge that permits the lid to be completely
removed from the compartment for service.

6.2.4.6 Compartments shall be designed to provide adequate ventilation for the batteries during charg-
ing yet prevent the ingress of water during use or transport.

6.2.4.7 Compartments shall be capable of housing four (4) BCl Group GC-2 batteries.
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6.3 Solar Array

6.3.1 Solar array shall remain horizontal in both the travel (down) and the operating (up) positions.
Solar array shall erect automatically when arrow p anel is raised to operating position.

6.3.2 Photovoltaic module type - Single crystal (monocrystalline) silicon

6.3.3 Number of solar cells per module - 36

6.3.4 Solar array power output - 40 Watts std. - upgradeable to 80 Watts (peak)

6.3.5 Entire unit shall tilt back and rest on jack stands for fast, easy cleaning and maintenance.
6.3.6 Solar array energy output shall be sufficient to operate the arrow sign, under normal operating
conditions, with the solar array in a flat, horizontal position. It shall not be necessary to tilt or rot ate
the solar array to provide sufficient energy output from the solar array to operate the arrow p anel

continuously.

6.3.7 Photovoltaic module junction boxes shall be equipped with watertight strain reliefs at all cable
entry points.

6.4 Wiring and Cabling

6.4.1 All external wire and cable shall be covered with a weatherproof jacket, rated for out door use,
and secured to trailer frame or superstructure with UV resist ant cable ties and anchors.

6.4.2 All wire and cable fittings shall be sealed at bulkheads or enclosure entry point s.

6.4.3 All wiring shall be marine grade, multi-strand, tin-plated copper with PVC insulation rated for
outdoor use.

6.4.4 All power system wire terminals shall be tin-plated copper to minimize the ef fects of galvanic
corrosion.

6.4.5 Main power wiring shall be 16AWG minimum.

6.4.6 Battery power and solar array power cables shall be equipped withMP CPC connectors to mate
with the connectors specified in Section 5, Main Control Module.

6.5 Charge Controller
6.5.1 Solar power system shall include a solid st ate charge controller.
6.5.2 Charge controller shall monitor battery voltage and ambient temperature.

6.5.3 Charge controller shall regulate energy flow from the solar array into the battery bank so as to
avoid over charging of the batteries and minimize the consumption of electrolyte.
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7. Documentation

7.1 Operation and Maintenance Manual (Available on CD-ROM and Website)
7.1.1 Installation and Operation

7.1.2 Maintenance

7.1.3 Service, Repair & Troubleshooting

7.1.4 Wiring Diagrams

7.1.5 Parts Lists & Assembly Drawings

7.1.6 Specifications

7.3 User Guide

7.3.1 Pre-transport checklist.

7.3.2 Job site setup checklist.

7.3.3 Basic programming instructions.

7.3.4 Basic system status evaluation.

7.3.5 Weatherproof card attached to unit with nylon-coated stainless steel lanyard.
8. Maintenance

8.1 Scheduled Maintenance

8.1.1 SolarArray - Clean with water and mild detergent as needed.

8.1.2 Battery Bank - Check electrolyte level once each month and add distilled water as needed.
8.2 Preventive Maintenance

8.2.1 Battery Bank - Clean and tighten battery electrical terminals.

9. Warranty

9.1 Standard Warranty

9.1.1 Bumper to Bumper - Five (5) full years

9.1.3 LED Lamps - Ten (10) years

9.1.4 Solar Panels -Ten (10) years

9.2 Extended Warranty - Consult factory

SILENT SENTINEL Page 11 of 12
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Advance Warning Arrow Panel Procurement S pecification SolarTech, Inc.

10. Options
10.1 Battery Charger

10.1.1 Charger type - Switching regulatoyconstant voltage with automatic switch to maintenance or
trickle charge.

10.1.2 Input Voltage - 110 VAC 50/60 Hz

10.1.3 Available models with typical recharge times.

10.1.3.1 45-Amp - 13 hours

10.1.4 Battery charger unit shall install in the field with minimum effort.
10.2 Combination Coupler

10.2.1 Combination coupler shall provide for quick easy selection of a 2-inch ball coupler or a 2 1/2-
inch pintle ring.

10.2.2 Combination coupler shall provide for the quick, easy removal of coupler and safety chains
for additional security.

10.2.3 Combination coupler shall install on front of tongue, secured with 1/2-inch diameter hitch pins
locked into place with locking-type (rue ring) pins for maximum safety and reliability .

10.2.4 Combination coupler shall comply with SAE J684 standards for Class Il (2) trailers.

10.3 Adjustable Height Coupler

10.3.1 Adjustable height coupler shall accommodate hitch heights ranging from 18 to 28 inches.
10.3.2 Adjustable height coupler shall accept a 2-inch ball coupler or a 3-inch pintle ring.

10.3.3 Adjustable height coupler shall install on front of trailer tongue, secured with 1/2-inch diam-
eter hitch pins locked into place with locking-type (rue ring) pins or with 1/2-inch diameter , grade 8

bolts and all metal (stover) lock nuts.

10.3.4 Combination coupler shall comply with SAE J684 standards for Class Il (2) trailers.

Page 12 of 12 SILENT SENTINEL
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E SOLARTECH

Harness the Power of the Sun
SOLAR TECHNOLOGY, INC

Comprehensive 5-Year Limited Warranty

Welcome to the SOLAR TECHNOLOGY family! Your purchase represents the very finest in traffic control devices. To insure the
quality that goes into the design and manufacturing of every new SOLAR TECHNOLOGY product, we offer a Comprehensive Protection
Program (CPP) which provides for a five-year limited warranty covering all Silent Messenger changeable message signs (message
boards), Silent Sentinel advanced warning arrow panels (arrow boards) and Silent Advisor radar speed trailers (radar speed displays)
purchased for U.S. Domestic and Canadian use. Additionally, Solar Technology, Inc. provides a ten-year limited warranty on all LED
lamps used in its Silent Sentinel line of advanced warning arrow panels.

LIMITED WARRANTY
SOLAR TECHNOLOGY, INC. (STI) warrants that this product will conform to the manufacturer’s standard specifications without de-
fects in materials or workmanship for a period of five years. This is a “bumper to bumper” warranty that covers repair or replacement of
all components, on an exchange basis, with the exception of vendor supplied items and consumables, including, but not limited to mo-
dems, radar guns, tires, batteries and battery chargers. Other components may be warranted for an extended period of time. Components,
sub-assemblies, and devices produced by other manufacturers not covered under this warranty are covered separately and individually
under warranties provided by the specified manufacturer.

This warranty is granted to the original end-user of the product and is not assignable to any subsequent purchaser or user. Any
leasing or borrowing of these goods or other use beyond normal demonstration of the same shall be deemed to be a use by the original
end-user. The period of this warranty shall commence on the date of delivery to the first original end user. Proof of purchase and delivery
date may be required when warranty service is requested. The sole remedy under this warranty shall be the repair or replacement of parts
which have been determined to be defective after inspection by an approved representative of STI. STI reserves the right to demand the
return of parts replaced under this warranty or in disputable fitness and must be consulted for authorization before any such return. All
defective parts replaced under this warranty shall become the property of STI. If a claimed defect cannot be identified or reproduced in
service, the end-user will be held responsible for the costs incurred.

The cost of shipping of parts to be repaired to STI shall be the responsibility of the user, while the cost of shipping replace-
ment or re-manufactured parts to the user shall be the responsibility of STI. Under no circumstances shall STI be responsible for duties,
customs, or import fees associated with repair or replacement of warranted products or parts. Under no circumstances shall STI be re-
sponsible for transportation or mileage costs associated with repair or replacement of warranted products or parts. Tampering with the
serial number, STI logo and graphics, or posted safety and operating instructions may constitute a breech of and voids this warranty.

This warranty shall not extend to any goods or parts which have been altered, repaired, operated, or maintained outside of ap-
proved STI procedures or directives. This warranty does not cover damage resulting from causes beyond the control of STI, including
without limitation: misuse, abuse, neglect, or accident; external electrical faults, power surges, or power failure; damage occurring in
shipment or from improper transportation, installation, operation or application; or damage resulting from improper usage or use of the
product with components, accessories or expansion items not supplied by STI. The end-user is responsible for the selection, use and
results obtained from the product. This warranty does not apply to any product which has not been paid for according to the terms under
which the product has been invoiced.

This warranty is exclusive and in lieu of all other warranties, express or implied including warranties of merchantability or of
fitness for purpose, and there are no other warranties which extend beyond the descriptions on the face hereof. The remedies set forth
herein are exclusive and manufacturer shall not be liable for special, indirect or consequential damages. The obligations of STI hereunder
shall in no way exceed the cost of the equipment or part upon which such liability is based.

“On the leading edge of quality design and manufacturing - now and always”

Gy 5 FF#r

Byron Zerphy
President, CEO Solar Technology, Inc.
7620 Cetronia Road
}?/,/ Allentown, PA
Phone (610) 391-8600
Eric Zerphy Toll Free (800) 475-5442

VP, COO www.solartechnology.com



SOLARTECH

As Reliable as the Sun

USES AND ADVANTAGES

The “Silent Sentinel” Arrow Board is widely used for both construction
and for general traffic control. Sturdy and portable, this Arrow Board is
available in 15 or 25 lamp configurations. The Arrow Board comes with a
96" w x 48" h panel on a rugged’ steel trailer, powered by a combination
of solar panels and batteries. .

Remote Control and GPS Tracking are available. Vehicle-mounted Arrow
Boards are also available.

EASY-TO-USE
CONTROLLER

Arrow and warning patterns set with

Control module displays :
the press of a button.

Battery level

Automatic fault protection is built in. Solar charger status

BONUS: Lamps are protected by an unprecedented 10 Year Warranty!

Integral Solar Charge Controller is Lamp intensity.
automatic and temperature compensated.

PAR 46 LED LAMP: THE BRIGHTEST!

Independent lab tests confirm that the custom LED lamps
used in these arrows are the brightest in the industry, and
have the greatest overall angularity.

Y ASs, il
O\BV‘\' U'?@o M

5-YEAR : i

BUMPER-TO-BUMPER . 5 ” " " "
WARRANTY i il il i i i
i
)

15 Lamp Models

Model

Model Solar Array
AB-0515 40 Watt
AB-0715 80 Watt

25 Lamp Models
Solar Array

AB-0525
AB-0725

40 Watt
80 Watt

Silent Sentinel
Arrow Board

15 or 25 Lamp Models

Side RiI Controller

Wireless Controller

OPTIONAL CONTROLLERS
WIRELESS CONTROLLER

Allows messages to be easily changed
without exposure to passing traffic,
minimizing the risk to the user.

Installs quickly without wiring.

Each controller is paired with a specific arrow
panel - safe and reliable.

SIDE RAIL MOUNTED CONTROLLER
Installed on side rail at eye level.

Access the controller without opening
battery box.

i i
] i
i Uil
i i
i i

4 SOLARTECH

25 Lamp




Silent Sentinel
Arrow Board

DISPLAY

Panel Size ....ovecenrrrennrrvisenenes 96" x 48" (244 cm x 122 cm)
Panel Construction ......c......... All aluminum with welded frame
Panel Finish............. ... Matte black baked enamel finish

... 1,000 Candela (typical), 750 Candela (min.)
... 30° horizontal x 6° vertical (minimum)

Lamp Intensity ......
Lamp Beam Angle

Lamp Construction......c........ LED (21 per lamp) in unbreakable sealed
polycarbonate housing

Lamp Shrouds ......coeeeeeeeenennne 360° high-impact plastic

Rear Panel Indicators Three (3) LED

TRAILER

Length Overall......ccooeeeeeerrnnnnn. 100" (254 cm)

Length 53" (135 cm) excluding tongue

Width Overall.............. .. 96" (244 cm)

Width Across Fenders.. .. 75" (190 cm)

Height Traveling......... .. 92"(234 cm)

Height Operating .........ccooeeevveee. 134" (340 cm)

Ground Clearance.................. 13.5 (34 cm)

Weight (@QPProx) .....ceeeeesseees 1,180 lbs. (535 kg)

Hitch 2“ ball (50 mm) or 2.5" (64 mm) pintle ring

Lifting Mechanism..................... 1,000 Ib. (454 kg) capacity (minimum)
automatic brake winch and cable

CONTROLLER

Controller Circuitry .....ee.... Ultra-low power solid state

... All standard 15 & 25 lamp flashing & sequential
... 30 per minute
... Manual and automatic

Lamp Patterns....
Lamp Flash Rate....
Lamp Dimming.........

Lamp Dimming Ratio............ 50%, fully dimmed at approx. 5 footcandles
Lamp Power Drivers............. Current limited and thermal overload protected
with “soft start” feature
Voltage Disconnect ......ccoeuvuene. Low disconnect at 10.70 volts, high at 15.10 volts
ENERGY SOURCE
Operating Voltage......ccooueceeeeeees 12 Volts DC (nominal)
Battery TYPE ..cwveceevessssennns 6 Volt heavy duty, deep cycle (GC-2) protected by
anti-theft steel security frame and hardware
Number of Batteries................. Two (2) standard lead acid (flooded)
with Auxiliary Batteries......... Four (4) standard lead acid (flooded)
Battery Capacity.......ccomeeeeennee 260 amp hours
with Auxiliary Batteries......... 520 amp hours
Battery Status Indicator .......... Displays battery voltage, charging activity and
low battery condition
Battery Security ... Anti-theft steel battery frame bolted to trailer

Solar Array Construction....... Top-mounted solar panels in aluminum frame
Solar Array Power Output...... 40 or 80 watts - field-upgradable
Solar Charge Controller.......... Fully automatic, temperature compensated

15-Lamp model
shown with
optional Side
Mount Controller

Arrow panel
folds for
transport.

® SOLAR TECHNOLOGY, INC.
E SOLARTECH 7620 Cetronia Rd. Allentown, PA 18106

Phone: 800-475-5442 or 610-391-8600

P/N 500-025-010 Rev. E 2015

AVAILABLE OPTIONS

BATTERY UPGRADES

- Four (4) standard Flooded batteries

- Two (2) maintenance-free Gel Cell or AGM
» Two (2) maintenance-free Gel Cell or AGM

AUXILIARY BATTERY CHARGERS

+ 45 amp, 120 volt AC line-powered: recharges batteries
in less than 9 hours

+ 40 or 55 amp, 230 volt AC line-powered: recharges bat-
teries in less than 9 hours.

OPTIONAL SIDE-MOUNT CONTROLLER

Side-Mount Controller brings controls to eye-level and
away from battery box

OTHER OPTIONS

Security: Vandal-Proof Battery Box reinforced steel cage
Brakes: Electric Brakes

Custom Colors and Canadian versions available

All models meet or exceed the standards for Flashing Arrow Panels as

listed in the U.S. Federal Highway Administration (FHWA) Manual on
Uniform Traffic Control Devices (MUTCD).

M J
8 25 Lamp
model shown
with controller
in battery box
standard)

www.solartechnology.com

Made in the USA



ADDENDUM ACKNOWLEDGEMENT FORM
SOLICITATION NQ.: DOT1600000108

Instructions: Please acknowledge receipt of all addenda issued with this solicitation by completing this
addendum acknowledgment form. Check the box next to each addendum received and sign below.
Failure to acknowledge addenda may result in bid disqualification.

Acknowledgment: I hereby acknowledge receipt of the following addenda and have made the
necessary revisions to my proposal, plans and/or specification, etc.

Addendum Numbers Received:
(Check the box next to each addendum received)

7Q Addendum No. 1 [ ] Addendum No.6

[ ] Addendum No. 2 [ ] Addendum No.7
[ ] Addendum No. 3 [ ] Addendum No. 8
[ 1 Addendum No. 4 [ 1 Addendum No.9
[ ] Addendum No. 5 [ ] Addendum No. 10

[ understand that failure to confirm the receipt of addenda may be cause for rejection of this bid. I
further understand that any verbal representation made or assumed to be made during any oral
discussion held between Vendor’s representatives and any state personnel is not binding. Only the
information issued in writing and added to the specifications by an official addendum is binding.

Tuwlﬁfho“‘%fauh Ll % d/b/ a

Comp

ﬁunﬂerbol-l' ElectTonic s

A ized Signature

2/26 /1

Date

NOTE: This addendum acknowledgement should be submitted with the bid to expedite document processing.
Revised 6/8/2012
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Form w 9

(Rev. December 2014)

Department of the Treasury
Internal Revenue Service

Request for Taxpayer
Identification Number and Certification

Give Form to the
requester. Do not
send to the IRS.

Jack E Shaffer

1 Name (as shown on your income tax retum). Name is required on this line; do not leave this line blank.

2 Business name/disregarded entity name, if different from above

Thunderbolt Veracity LLC/ dba Thunderbolt Electronics

Individual/sole proprietor or [:l C Corporation

single-member LLC

the tax classification of the single-member owner.
[] Other (see instructions) »

3 Check appropriate box for federal tax classification; check only one of the following seven boxes:
D S Corporation [:| Partnership

D Limited liability company. Enter the tax classification (C=C corporation, S=S corporation, P=partnership) »
Note. For a single-member LLC that is disregarded, do not check LLC; check the appropriate box in the line above for

4 Exemptions (codes apply only to
certain entities, not individuals; sce
instructions on page 3):

Exempt payee code (if any)
Exemption from FATCA reporting

code (if any)
{Appites lo sccourts maintsined outside the U.S.)

D Trust/estate

5 Address (number, street, and apt. or suite no.)
469 Horizon Ridge Rd.

Reguester's name and address (optional)

6 City, state, and ZIP code
Belington, WV 26250

Print or type
See Specific Instructions on page 2.

7 List account number{s) here (optional)

m Taxpayer Identification Number (TIN)

Enter your TIN in the appropriate box. The TIN provided must match the name given on line 1 to avoid
backup withholding. For individuals, this is generally your social security number (SSN). However, for a
resident alien, sole proprietor, or disregarded entity, see the Part | instructions on page 3. For other - -
entities, it is your employer identification number (EIN). If you do not have a number, see How to get a

TIN on page 3.

Note. If the account is in more than one name, see the instructions for line 1 and the chart on page 4 for | Employ

guidelines on whose number to enter.

[ Social security number

or

er identification number |

AT =% 1101911 2] 3

Partll Certification

Under penalties of perjury, | certify that:

1. The number shown on this form is my correct taxpayer identification number (or | am waiting for a number to be issued to me); and

2. | am not subject to backup withholding because: (a) | am exempt from backup withholding, or (b} | have not been notified by the Internal Revenue
Service (IRS) that | am subject to backup withholding as a result of a failure to report all interest or dividends, or (c) the IRS has notified me that | am

no longer subject to backup withholding; and

3. lam a U.S. citizen or other U.S. person (defined below); and

4. The FATCA code(s) entered on this form (if any) indicating that | am exempt from FATCA reporting is correct.

Certification instructions. You must cross out item 2 above if you have been notified by the IRS that you are currently subject to backup withholding
because you have failed to report all interest and dividends on your tax return. For real estate transactions, item 2 does not apply. For mortgage
interest paid, acquisition or abandonment of secured property, cancellation of debt, contributions to an individual retirement arrangement (IRA), and
generally, payments other than interest and dividends, you are not required to sign the certification, but you must provide your correct TIN. See the

instructions on page 3.

/-

Wi s

Si i =

e [t A 00 £ A
/ >

. i
General Instructjons [ / Z

Section references are to the Internal Revenue Code unless otherwise note\ﬂ.

Future developments. Information about developments affecting Form W-9 (such
as legislation enacted after we release it) is at www.irs.gov/fw3.

Purpose of Form

An individual or entity (Form W-9 requester) who is required to file an information
return with the IRS must obtain your correct taxpayer identification number (TIN)
which may be your social security number (SSN), individual taxpayer identification
number (ITIN), adoption taxpayer identification number (ATIN), or employer
identification number (EIN), to report on an information return the amount paid to
you, or other amount reportable on an information retum. Examples of information
retums include, but are not limited to, the following:

* Form 1099-INT (interest eamed or paid)

= Form 1099-DIV (dividends, including those from stocks or mutual funds)

= Form 1099-MISC (various types of income, prizes, awards, or gross proceeds)
* Form 1099-B (stock or mutual fund sales and certain other transactions by
brokers)

« Form 1099-5 (proceeds from real estate transactions)

* Form 1099-K (merchant card and third party network transactions)

* Form 1098 (home mortgage interest), 1098-E (student loan interest), 1098-T
(tuition)
» Form 1099-C (canceled debt)
« Form 1099-A (acquisition or abandonment of secured property)

Use Form W-9 only if you are a U.S. person (including a resident alien), to
provide your correct TIN.

If you do not return Form W-3 to the requester with a TIN, you might be subject
to backup withholding. See What is backup withholding? on page 2.

By signing the filled-out form, you:

1. Certify that the TIN you are giving is correct (or you are waiting for a number
to be issued),

2. Certify that you are not subject to backup withholding, or

3. Claim exemption from backup withholding if you are a U.S. exempt payee. If
applicable, you are also certifying that as a U.S. person, your allocable share of
any partnership income from a U.S. trade or business is not subject to the
withholding tax on foreign partners' share of effectively connected income, and

4, Certify that FATCA code(s) entered on this form (if any) indicating that you are
exempt from the FATCA reporting, is correct. See What is FATCA reporting? on
page 2 for further information.

Cat. No. 10231X

Form W-9 (Rev. 12-2014)



STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

MANDATE: Under W. Va. Code §5A-3-10a, no contract or renewal of any contract may be awarded by the state or any of
its political subdivisions to any vendor or prospective vendor when the vendor or prospective vendor or a related party to
the vendor or prospective vendor is a debtor and: (1) the debt owed is an amount greater than one thousand dollars in the
aggregate; or (2) the debtor is in employer default.

EXCEPTION: The prohibition listed above does not apply where a vendor has contested any tax administered pursuant to
chapter eleven of the W. Va. Code, workers’ compensation premium, permit fee or environmental fee or assessment and
the matter has not become final or where the vendor has entered into a payment plan or agreement and the vendor is not
in default of any of the provisions of such plan or agreement.

DEFINITIONS:

“Debt” means any assessment, premium, penalty, fine, tax or other amount of money owed to the state or any of its
political subdivisions because of a judgment, fine, permit violation, license assessment, defaulted workers’
compensation premium, penalty or other assessment presently delinquent or due and required to be paid to the state
or any of its political subdivisions, including any interest or additional penalties accrued thereon.

“Employer default” means having an outstanding balance or liability to the old fund or to the uninsured employers'
fund or being in policy default, as defined in W. Va. Code § 23-2¢-2, failure to maintain mandatory workers'
compensation coverage, or failure to fully meet its obligations as a workers' compensation self-insured employer. An
employer is not in employer default if it has entered into a repayment agreement with the Insurance Commissioner
and remains in compliance with the obligations under the repayment agreement.

“Related party” means a party, whether an individual, corporation, partnership, association, limited liability company
or any other form or business association or other entity whatsoever, related to any vendor by blood, marriage,
ownership or contract through which the party has a relationship of ownership or other interest with the vendor so that
the party will actually or by effect receive or control a portion of the benefit, profit or other consideration from performance
of a vendor contract with the party receiving an amount that meets or exceed five percent of the total contract amount.

AFFIRMATION: By signing this form, the vendor’s authorized signer affirms and acknowledges under penalty of
law for false swearing (W. Va. Code §61-5-3) that neither vendor nor any related party owe a debt as defined above
and that neither vendor nor any related party are in employer default as defined above, unless the debt or employer
default is permitted under the exception above.

WITNESS THE FOLLOWING SIGNATURE:

Vendor's Name: bo e \CS

Authorized Signature: Q;M}\L—E' W" Date: 4 // ¢/ w/e

State of \k\ee}t \!.rsm\az
County of ’E)érbot,u’ , to-wit:




) ¥
Taken, subscribed, and sworn to before me thisH_/ day of _\-Sar‘wij ; 20!_6

My Commission expires Od; |LP : 20_@.
AFFIX SEAL HERE NOTARY PUBLIC \%WQ%QKL

OFF
Nm;g{(ﬂ ngﬁ-c Purchasing Affidavit (Revised 08/01/2015)
STATE OF WEST VIRGINIA
SUNNY D. LAKE
75 Battle Strest
Philippi, West Vinginia 26416
My Commission Expires Oct. 16, 2018




WV-10 State of West Virginia

Approved / Revised

08/01/15 VENDOR PREFERENCE CERTIFICATE

Certification and application is hereby made for Preference in accordance with West Virginia Code, §5A-3-37. (Does not apply to
construction contracts). West Virginia Code, §5A-3-37, provides an opportunity for qualifying vendors to request (at the time of bid)
preference for their residency status. Such preference is an evaluation method only and will be applied only to the cost bid in
accordance with the West Virginia Code. This certificate for application is to be used to request such preference. The Purchasing
Division will make the determination of the Vendor Preference, if applicable.

Application is made for 2.5% vendor preference for the reason checked:
|L£_| Bidder is an individual resident vendor and has resided continuously in West Virginia for four (4) years immediately preced-
ing the date of this certification; or,
|:I Bidder is a partnership, association or corporation resident vendor and has maintained its headquarters or principal place of
business continuously in West Virginia for four (4) years immediately preceding the date of this certification; or 80% of the
ownership interest of Bidder is held by another individual, partnership, association or corporation resident vendor who has
maintained its headquarters or principal place of business continuously in West Virginia for four (4) years immediately
preceding the date of this certification; or,
Bidder is a nonresident vendor which has an affiliate or subsidiary which employs a minimum of one hundred state residents
and which has maintained its headquarters or principal place of business within West Virginia continuously for the four (4)
years immediately preceding the date of this certification; or,

]

Application is made for 2.5% vendor preference for the reason checked:

Bidder is a resident vendor who certifies that, during the life of the contract, on average at least 75% of the employees
working on the project being bid are residents of West Virginia who have resided in the state continuously for the two years
immediately preceding submission of this bid; or,

D!v

Application is made for 2.5% vendor preference for the reason checked:

Bidder is a nonresident vendor employing a minimum of one hundred state residents or is a nonresident vendor with an
affiliate or subsidiary which maintains its headquarters or principal place of business within West Virginia employing a
minimum of one hundred state residents who certifies that, during the life of the contract, on average at least 75% of the
employees or Bidder’s affiliate’s or subsidiary’s employees are residents of West Virginia who have resided in the state
continuously for the two years immediately preceding submission of this bid; or,

D.‘*’

Application is made for 5% vendor preference for the reason checked:
Bidder meets either the requirement of both subdivisions (1) and (2) or subdivision (1) and (3) as stated above; or,

Application is made for 3.5% vendor preference who is a veteran for the reason checked:

Bidder is an individual resident vendor who is a veteran of the United States armed forces, the reserves or the National Guard
and has resided in West Virginia continuously for the four years immediately preceding the date on which the bid is
submitted; or,

Elsn I:I.»

Application is made for 3.5% vendor preference who is a veteran for the reason checked:

Bidder is a resident vendor who is a veteran of the United States armed forces, the reserves or the National Guard, if, for
purposes of producing or distributing the commaodities or completing the project which is the subject of the vendor’s bid and
continuously over the entire term of the project, on average at least seventy-five percent of the vendor’'s employees are
residents of West Virginia who have resided in the state continuously for the two immediately preceding years.

Ds»

7. Application is made for preference as a non-resident small, women- and minority-owned business, in accor-
dance with West Virginia Code §5A-3-59 and West Virginia Code of State Rules.

|:| Bidder has been or expects to be approved prior to contract award by the Purchasing Division as a certified small, women-
and minority-owned business.

Bidder understands if the Secretary of Revenue determines that a Bidder receiving preference has failed to continue to meet the
requirements for such preference, the Secretary may order the Director of Purchasing to: (a) reject the bid; or (b) assess a penalty
against such Bidder in an amount not to exceed 5% of the bid amount and that such penalty will be paid to the contracting agency
or deducted from any unpaid balance on the contract or purchase order.

By submission of this certificate, Bidder agrees to disclose any reasonably requested information to the Purchasing Division and
authorizes the Department of Revenue to disclose to the Director of Purchasing appropriate information verifying that Bidder has paid
the required business taxes, provided that such information does not contain the amounts of taxes paid nor any other information
deemed by the Tax Commissioner to be confidential.

Under penalty of law for false swearing (West Virginia Code, §61-5-3), Bidder hereby certifies that this certificate is true
and accurate in all respects; and that if a contract is issued to Bidder and if anything contained within this certificate
changes during the term of the contract, Bidder will notify the Purchasing Division in writing immediately.

Bidder: Thunderbolt Veracity LLC/Thunderbolt Electrt  Signed: Qacé 5%4//%
V (274

Date: 1/21/2016 Title: Owner
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