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PART 1

1.0.0   Scope and Intent

This specification identifies and details the equipment, accessories, and peripherals necessary to provide voice communications where wiring/cabling is not feasible, using RF technology.  It covers the furnishing of all labor, materials, and services in connection with the design, fabrication, and delivery of the equipment specified herein. This specification will identify RF Call Box features and functionality as well as peripheral products.

All supporting documentation mentioned in this specification (literature and manuals) can be found on the GAI-Tronics Website: www.gai-tronics.com.

2.0.0     Seller Warranties

2.1.0  
The Seller warrants the satisfactory and successful operation of all equipment furnished under this specification at the ratings, under the conditions, and for the type of service specified herein.

2.2.0  
Goods manufactured by the seller are warranted to be free from defects in material and workmanship until one year after the date of shipment.  Equipment supplied by but not manufactured by the seller shall be subject to the original equipment manufacturer’s standard warranty.

3.0.0   Workmanship

All work shall be performed in accordance with the best modern practice in design, manufacture, and fabrication of all material and apparatus by this specification, notwithstanding any omission from the specifications or drawings.

4.0.0     Material and Construction

All materials used in the construction of the apparatus shall be new and selected as the best available for the intended purpose, considering long life and best engineering practices.  Factors of safety shall be used throughout the design.  Only heavy-duty industrial components rated to operate within the temperature ranges and other environmental conditions specified in Paragraph 7 shall be used.

5.0.0   Installation:  Equipment and wiring to be installed by the Purchaser.

Seller shall provide technical guidance during installation and/or testing, via telephone, at no additional charge.  After installation is completed, the Seller shall be prepared to perform a checkout of the system.  If required by the buyer, a factory technician shall visit the job site to make all necessary adjustments and instruct the operating and maintenance personnel on the proper use and care of the system.  Charges for the service are to be on a per diem basis (including travel time), plus all expenses on a cost plus basis.

6.0.0   Operation and Maintenance Instructions

All equipment requiring continued interaction, service, or support shall be provided with complete operation (user) and maintenance (service) manuals.  All available documentation shall be packaged with the equipment and readily accessible via the manufacturer’s website. 

7.0.0   Environmental Conditions

Specified equipment shall be suitable for use in a weatherproof environment with 95% non-condensing humidity.  It shall be designed for operating temperatures ranging from -20 °C to +60 °C.  

8.0.0 Equipment Operation

Specified equipment shall provide one-way or two-way communications between like equipment (RF Call Boxes) and/or peripheral radio equipment.  Equipment shall provide either push-button microphone operation or handset pressbar operation, for use in a push-to-talk/release-to-listen operation.  Easy to read/understand operating instructions shall be provided on each Call Box.  Proper audio and visual indications shall be provided to assist the user in the use of the equipment.  

Each RF Call Box shall be designed to have PC-programmable features and operating parameters. The Call Box shall be specifically capable of being programmed for radio-to-radio operation (or call box-to-call box) or radio-to-telephone operation (using a telephone interconnect). 

9.0.0   Field Wiring

All local power wiring shall conform to the specific equipment’s installation instructions and local and national codes.  

External antenna wiring (if applicable) shall be routed through a different enclosure entrance than any external power wiring, in compliance with the manufacturer’s installation instructions.

10.0.0   Equipment

10.1.0
Weatherproof Pushbutton RF Call Box

10.1.1 Description

The Weatherproof Pushbutton RF Call Box shall be designed for isolated areas requiring voice communication equipment.  It shall use wireless RF technology to provide half-duplex communication.  A simple push-to-talk, release-to-listen operation shall provide user-friendly functionality, and the physical characteristics shall be resistant to vandalism.  The weatherproof enclosure shall be designed to meet NEMA 3R requirements and shall be constructed of Valox® material.  It shall be suitable for surface mounting.  Access to the RF Call Box’s internal components shall be via tamper-resistant screws, minimizing vandalism.   

The Weatherproof Pushbutton RF Call Box shall provide either internal or external antenna mounting operation.  If the antenna is installed inside the unit, it shall operate at a low transmit power rating of 2-Watts.  If the antenna is installed external to the unit, the RF source shall be switchable to a high transmit power rating of 5-Watts.

The Weatherproof Pushbutton RF Call Box shall require a 12V dc power input and shall be suitable for external power with battery back-up, external power only, or solar power/battery operations.  Battery back-up shall be provided as separate field-installed kit.  The battery shall mount directly inside the RF Call Box assembly.  It shall carry a minimum rating of 1.3 Ah and shall be rechargeable.  A fully-charged battery shall minimally provide 300 uses (cycles) over a 7-day period, based on each cycle being rated as 6 seconds transmit, 6 seconds receive, and 10 seconds standby.

The Weatherproof Pushbutton RF Call Box shall be provided in either a VHF (154–174MHz) or UHF (450-470MHz) configuration.  The RF Call Box shall also be offered in a model that does not include a factory-installed RF module, allowing field installation of a factory-approved portable radio.  

10.1.2 Interconnection

Interconnecting wiring shall be limited to external 12V dc power and/or external coaxial cable for antenna connection.  All external cabling shall be entered through the enclosure per the manufacturer’s installation instructions.  Required external antenna cable shall be connectorized by the installer and connected directly to the RF source located inside the Call Box enclosure.  External power supply wiring shall be connected to a screw terminal located inside the Call Box enclosure.

10.1.3 Features

The Weatherproof Pushbutton RF Call Box shall provide the following standard features and functionality:

· Two-way Radio Communications via Call Box-to-Call Box or Call Box-to-Radio operation
· UHF/VHF Applications

· DTMF ANI Reporting for caller identification, low-battery, and off-hook handset reporting
(programmable from 4 to 8 digits)
· Low Battery DTMF ANI Reporting shall provide notification when battery life is low
· Push-button (PTT) Operation with easily understood operating instructions posted
· Local (potentiometer) Microphone and Speaker Level Adjustments

· Tone or Digital Coded Squelch Settings

· NEMA 3R Weatherproof Rating

· Vandal-resistant Design

· Wall or Pole Mounting

· 12 V dc Battery, Solar Power, or External 12 VDC Power Operation

· Telephone Interconnect Access to provide Call Box to telephone operation (programmable to 20 digits)
· Internal Antenna (low power) or External Antenna (high power) Operation

· 2 or 5 Watt Transmit Power Output

· Power Saver Feature shall be provided to extend battery life
· PC-Programmable
10.1.4 Performance Specification

The Weatherproof Pushbutton RF Call Box shall meet the following performance and physical specifications:

Mechanical Specifications

Physical Dimensions
 9.50 H ( 8.00 W ( 3.86 D inches

Material
Valox® (FV649 reinforced polyester)

Shipping Weight
 4.5 lbs.

Color
Yellow 

Environmental 
Temperature Range
 -20° C to +60° C

Weatherproof Rating
NEMA 3R

Humidity
 95% non-condensing

Audio 

Audio Level to RF Module
50 – 500 mVrms 

Audio Level from RF Module (-001 and –002 models)
100 – 1200 mVrms

Audio Distortion
1.5%

Speaker Output Level (CB193-XXX / CB195-XXX)
 84 dB SPL at 1 meter (max.)

Handset Receiver Output Level (CB194-XXX)
 73 dB SPL at 1 inch

Battery

Output Voltage
12 V dc

Required Charge Voltage
13.8 V dc

Cycle rating
 6 sec. transmit; 6 sec. receive; 10 sec. standby

1.3 Ah battery (no. 40201-004)

Battery life (No operation)
9 days

Battery life (2 Watt Output)
300 cycles (over 7-day period)

Battery life (5 Watt Output)
100 cycles (over 7-day period)

18 Ah battery (no. 40201-008)

Battery life (No operation)
120 days 

Battery life (2 Watt Output)
20000 cycles (over 30-day period)

Battery life (5 Watt Output)
6300 cycles (over 30-day period)

Weatherproof Power Supply Kit (Model 40404-060 Power Supply)

Voltage Output (adjustable)
Regulated 15V dc required for battery trickle charge

Current
 1.7 amps

General

Push-to-talk minimum transmit time
Factory set @ 4 sec. (adj. 0-31.875 @ 0.125 sec. intervals)

Push-to-talk maximum transmit time
Factory set @ 20 sec. (adj.  15-60 @ 1 sec. intervals)

Stand-by time
Factory set @ 10 sec. (adj. 0-255 @ 1 sec. intervals)
Frequency range
VHF: 154-174 MHz


UHF: 450-470 MHz

Antenna impedance
50 Ω

Operating voltage
 8-15 V dc, 13.8 V dc nominal

Encoder/decoder
CTCSS Tone, DCS Digital

Receiver (measurement procedures made per ANSI/TIA/EIA-603)

Sensitivity (12 dB SINAD)
 0.25 μV

Inter-modulation
VHF @ -65dB, UHF @ -60dB

Audio output
 700 mVrms with 3kHz-deviated signal

Transmitter (measurement procedures made per ANSI/TIA/EIA-603)

RF output
 2 or 5 watts

Spurious and harmonic emissions
< -20 dBm max.

Audio Input
300mVrms for 3kHz-deviated signal

Modulation Sensitivity
100 mVrms @ 60% peak dev.

Approvals

FCC Identifier
VHF: AIERT 17-142


UHF: AIERT 17-442

FCC Compliance
Part 90

IC Certification
VHF: 1084A-RIT 17142


 UHF: 1084A-RIT 17442

VHF Antenna

Dimensions
Maximum 3.63 inches high

Mounting
BNC connector

Impedance
 50 Ω

UHF Antenna

Dimensions
Maximum 3.75 inches high

Mounting
BNC connector

Impedance
 50 Ω

Note: Subtract .5 lbs. shipping weight for -003 model.

10.1.5 Peripheral Equipment and Accessories

The following peripheral equipment and accessories shall be offered in support of the Weatherproof Pushbutton RF Call Box:

Battery Back-up Kit shall be offered to provide a minimum of 200 cycles within five (5) days without the availability of external power.  The battery back-up kit shall be capable of being field-installed inside the RF Call Box enclosure.  The battery rating shall be 1.3Ah.

Solar Power Kits shall be offered to meet two levels of call box usage; low-to-medium and medium-to-high usages.  

· Low-to-medium usage shall be defined as not to exceed 200 uses (cycles) within a 5-day period.  A 5-Watt solar panel field installation kit shall be offered to provide power for trickle-charging the RF Call Box’s integral battery (battery back-up kit).  All material shall be provided to mount the solar panel on a pole, with maximum 4-inch diameter, or on a flat surface.  The solar panel shall include enough connecting cable to permit installation up to 10-ft away from the Call Box without the need for cable splicing.  A charge regulator module shall be provided, suitable for mounting inside the RF Call Box, to which the solar panel shall connect.   

· Medium-to-high usage shall be defined as exceeding 200 uses within a 5-day period.  A 30-Watt solar panel array and interface kit shall be offered to provide power for trickle charging a separate 18Ah battery housed in a separate weatherproof enclosure.  All material shall be provided to mount the solar panel a pole, with maximum 4-inch diameter, or on a flat surface.  The solar panel shall include enough connecting cable to permit installation up to 10-ft away from the Call Box without the need for cable splicing.  A charge regulator module shall be provided, suitable for mounting inside the weatherproof battery enclosure, to which the solar panel shall connect.  Connection between the RF Call Box and the battery enclosure shall be via a weatherproof connector.

Long-Life Battery Operation shall be offered for medium-to-high usage solar or short-term battery only operation.  This operation shall be offered as an 18Ah battery and mating weatherproof enclosure.  

Weatherproof Power Supply Kit shall be offered to provide 12V dc external power to the RF Call Box.  The power supply shall provide a regulated 15.0V dc and maximum 1.7 amperes to the RF Call Box and shall be suitable for mounting via a ¾” NPT pipe nipple and hub to the bottom of the RF Call Box.  The kit shall include all necessary mounting hardware, wire harnesses, power supply, and weatherproof enclosure.  The power supply shall be capable of accepting an input of 120 – 240 Vac.  
RF Module Programming Kit shall be offered to provide programming of the RF Module’s radio frequency and TPL/DPL.  Software and programming cable shall be provided in the kit.  

RF Call Box Programming Software shall be offered to provide programming of the RF Call Box’s various operating parameters. 

RF Call Box Programming Cable shall be offered to connect the RF Call Box to a programming PC’s serial port.

Pole Mounting Kits shall be offered to mount the RF Call Box and the long-life battery enclosure to a pole with a maximum 4-inch diameter.

Tamper-resistant Screwdriver shall be offered for accessing the RF Call Box.

Battery Chargers shall be offered for recharging the 1.3Ah and 18Ah batteries.

10.1.6 Equipment Manufacturer and Model Numbers

The Weatherproof Pushbutton RF Call Box shall be GAI-Tronics Models CB193-001 (VHF), CB193-002 (UHF) and CB193-003 (no RF module).  Call Box peripherals and accessories shall be GAI-Tronics models numbers, specified as:

· 190-001BB Battery Back-up Kit shall provide a minimum of 200 cycles over 5 days
· SPK100  Solar Panel Kit for low-to-medium usage
· GTRFP7784-108 Solar Panel Array, 30-Watt, for medium-to-heavy usage
· SPK200 Solar Panel Interface Kit for use with GTRFP7784-108 Solar Panel
· XB001 Long-Life External Battery Enclosure for use with GTRFP7784-108 Solar Panel

· 40201-008 18Ah Battery for XB001

· 190-002PS Weatherproof Power Supply Kit 
· 19101-024  RF Module Programming Kit  
· XAC1000A RF Call Box Programming Software
· XAC0004A RF Call Box Programming Cable
· 231-001  Pole Mounting Kit for Wpf. Pushbutton RF Call Box
· 230-001 Pole Mounting Kit for XB001
· 233-001 Tamper-resistant Screwdriver 

· 40408-009 Battery Charger for 190-001BB Battery Back-up Kit (1.3Ah)
· 40408-011 Battery Charger for 18Ah battery

10.2.0 Weatherproof Handset RF Call Box

10.2.1 Description

The Weatherproof Handset RF Call Box shall be designed for isolated areas requiring voice communication equipment.  It shall use wireless RF technology to provide half-duplex communication.  A simple push-to-talk, release-to-listen operation (via a handset pressbar) shall provide user-friendly functionality, and the physical characteristics shall be resistant to vandalism.  The weatherproof enclosure shall be designed to meet NEMA 3R requirements and shall be constructed of Valox® material.  It shall include a hinged, latching front door and shall be suitable for surface mounting.  Access to the RF Call Box’s internal components shall be via tamper-resistant screws, minimizing vandalism.   

The Weatherproof Handset RF Call Box shall provide either internal or external antenna mounting operation.  If the antenna is installed inside the unit, it shall operate at a low transmit power rating of 1-Watt.  If the antenna is installed external to the unit, the RF source shall be switchable to a high transmit power rating of 5-Watts.

The Weatherproof Handset RF Call Box shall be suitable for battery-only, battery back-up, or external power only operation.  The battery shall mount directly inside the RF Call Box assembly.  It shall carry a minimum rating of 1.3 Ah and shall be rechargeable.  

A fully-charged battery shall minimally provide 300 uses (cycles) over a 7-day period, based on each cycle being rated as 6 seconds transmit, 6 seconds receive, and 10 seconds standby.

The Weatherproof Pushbutton RF Call Box shall be provided in either a VHF (154–174MHz) or UHF (450-470MHz) configuration.  The RF Call Box shall also be offered in a model that does not include a factory-installed RF module, allowing field installation of a factory-approved portable radio.  

10.2.2 Interconnection

Interconnecting wiring shall be limited to external 12VDC power and/or external coaxial cable for antenna connection.  All external cabling shall be entered through the enclosure per the installation instructions.  Required antenna cable shall be connectorized by the installer and connected directly to the RF source located inside the Call Box enclosure.  External power supply wiring shall be connected to a screw terminal located inside the Call Box enclosure.

10.2.3 Features

The Weatherproof Handset RF Call Box shall provide the following features and functionality:

· Two-way Radio Communications via Call Box-to-Call Box or Call Box-to-Radio operation
· UHF/VHF Applications

· DTMF ANI Reporting for caller identification, low-battery, and off-hook handset reporting
(programmable from 4 to 8 digits)
· Low Battery DTMF ANI Reporting shall provide notification when battery life is low
· Off-Hook DTMF Reporting shall provide notification of the handset’s off-hook status
· Noise Canceling Handset with PTT Operation with easily understood operating instructions posted
· Local (potentiometer) Microphone and Speaker Level Adjustments

· Tone or Digital Coded Squelch Settings

· NEMA 3R Weatherproof Rating

· Vandal-resistant Design

· Wall or Pole Mounting

· 12 V dc Battery, Solar Power, or External 12 VDC Power Operation

· Telephone Interconnect Access to provide Call Box to telephone operation (programmable to 20 digits)
· Internal Antenna (low power) or External Antenna (high power) Operation

· 2 or 5 Watt Transmit Power Output

· Power Saver Feature shall be provided to extend battery life
· PC-Programmable
10.2.4 Performance Specification

The Weatherproof Handset RF Call Box shall meet the following performance and physical specifications:

Mechanical Specifications

Physical Dimensions
 13.13 H ( 9.39 W ( 7.27 D inches

Material
Valox® (FV649 reinforced polyester)

Shipping Weight
 10.5 lbs.

Color
Gray
Environmental 
Temperature Range
 -20° C to +60° C

Weatherproof Rating
NEMA 3R

Humidity
 95% non-condensing

Audio 

Audio Level to RF Module
50 – 500 mVrms 

Audio Level from RF Module (-001 and –002 models)
100 – 1200 mVrms

Audio Distortion
1.5%

Speaker Output Level (CB193-XXX / CB195-XXX)
 84 dB SPL at 1 meter (max.)

Handset Receiver Output Level (CB194-XXX)
 73 dB SPL at 1 inch

Battery

Output Voltage
12 V dc

Required Charge Voltage
13.8 V dc

Cycle rating
 6 sec. transmit; 6 sec. receive; 10 sec. standby

1.3 Ah battery (no. 40201-004)

Battery life (No operation)
9 days

Battery life (2 Watt Output)
300 cycles (over 7-day period)

Battery life (5 Watt Output)
100 cycles (over 7-day period)

18 Ah battery (no. 40201-008)

Battery life (No operation)
120 days 

Battery life (2 Watt Output)
20000 cycles (over 30-day period)

Battery life (5 Watt Output)
6300 cycles (over 30-day period)

External DC Power Source (Model 40404-048)

Voltage Output (adjustable)
Regulated 13.8 V dc required for battery trickle charge

Current
 2 amps

General

Push-to-talk minimum transmit time
Factory set @ 4 sec. (adj. 0-31.875 @ 0.125 sec. intervals)

Push-to-talk maximum transmit time
Factory set @ 20 sec. (adj.  15-60 @ 1 sec. intervals)

Stand-by time
Factory set @ 10 sec. (adj. 0-255 @ 1 sec. intervals)
Frequency range
VHF: 154-174 MHz


UHF: 450-470 MHz

Antenna impedance
50 Ω

Operating voltage
 8-15 V dc, 13.8 V dc nominal

Encoder/decoder
CTCSS tone, DCS digital

Receiver (measurement procedures made per ANSI/TIA/EIA-603)

Sensitivity (12 dB SINAD)
 0.25 μV

Inter-modulation
VHF @ -65dB, UHF @ -60dB

Audio output
 700 mVrms with 3kHz-deviated signal

Transmitter (measurement procedures made per ANSI/TIA/EIA-603)

RF output
 2 or 5 watts

Spurious and harmonic emissions
< -20 dBm max.

Audio Input
300mVrms for 3kHz-deviated signal

Modulation Sensitivity
100 mVrms @ 60% peak dev.

Approvals

FCC Identifier
VHF: AIERT 17-142


UHF: AIERT 17-442

FCC Compliance
Part 90

IC Certification
VHF: 1084A-RIT 17142


 UHF: 1084A-RIT 17442

VHF Antenna

Dimensions
Maximum 3.63 inches high

Mounting
BNC connector

Impedance
 50 Ω

UHF Antenna

Dimensions
Maximum 3.75 inches high

Mounting
BNC connector

Impedance
 50 Ω

Note: Subtract .5 lbs. shipping weight for -003 model.

10.2.5 Peripheral Equipment and Accessories

The following peripheral equipment and accessories shall be offered in support of the Weatherproof Handset RF Call Box:

Battery Back-up Kit shall be offered to provide a minimum of 200 cycles within five (5) days without the availability of external power.  The battery back-up kit shall be capable of being field-installed inside the RF Call Box enclosure.  The battery rating shall be 1.3Ah.

Solar Power Kits shall be offered to meet two levels of call box usage; low-to-medium and medium-to-high usages.  

· Low-to-medium usage shall be defined as not to exceed 200 uses (cycles) within a 5-day period.  A 5-Watt solar panel field installation kit shall be offered to provide power for trickle-charging the RF Call Box’s integral battery (battery back-up kit).  All material shall be provided to mount the solar panel on a pole, with maximum 4-inch diameter, or on a flat surface.  The solar panel shall include enough connecting cable to permit installation up to 10-ft away from the Call Box without the need for cable splicing.  A charge regulator module shall be provided, suitable for mounting inside the RF Call Box, to which the solar panel shall connect.   

· Medium-to-high usage shall be defined as exceeding 200 uses within a 5-day period.  A 30-Watt solar panel array and interface kit shall be offered to provide power for trickle charging a separate 18Ah battery housed in a separate weatherproof enclosure.  All material shall be provided to mount the solar panel a pole, with maximum 4-inch diameter, or on a flat surface.  The solar panel shall include enough connecting cable to permit installation up to 10-ft away from the Call Box without the need for cable splicing.  A charge regulator module shall be provided, suitable for mounting inside the weatherproof battery enclosure, to which the solar panel shall connect.  Connection between the RF Call Box and the battery enclosure shall be via a weatherproof connector.

Long-Life Battery Operation shall be offered for medium-to-high usage solar or short-term battery only operation.  This operation shall be offered as an 18Ah battery and mating weatherproof enclosure.  

Weatherproof Power Supply Kit shall be offered to provide 12V dc external power to the RF Call Box.  The power supply shall provide a regulated 15.0V dc and maximum 1.7 amperes to the RF Call Box and shall be suitable for mounting via a ¾” NPT pipe nipple and hub to the bottom of the RF Call Box.  The kit shall include all necessary mounting hardware, wire harnesses, power supply, and weatherproof enclosure.  The power supply shall be capable of accepting an input of 120 – 240 Vac.  

RF Module Programming Kit shall be offered to provide programming of the RF Module’s radio frequency and TPL/DPL.  Software and programming cable shall be provided in the kit.  

RF Call Box Programming Software shall be offered to provide programming of the RF Call Box’s various operating parameters. 

RF Call Box Programming Cable shall be offered to connect the RF Call Box to a programming PC’s serial port.

Pole Mounting Kits shall be offered to mount the RF Call Box and the long-life battery enclosure to a pole with a maximum 4-inch diameter.

Tamper-resistant Screwdriver shall be offered for accessing the RF Call Box.

Battery Chargers shall be offered for recharging the 1.3Ah and 18Ah batteries.

10.2.6 Equipment Manufacturer and Model Numbers

The Weatherproof Handset RF Call Box shall be GAI-Tronics Models CB194-001 (VHF), CB194-002 (UHF) and CB194-003 (no RF module).  Call Box peripherals and accessories shall be GAI-Tronics models numbers, specified as:

· 190-001BB Battery Back-up Kit shall provide a minimum of 200 cycles over 5 days
· SPK100  Solar Panel Kit for low-to-medium usage
· GTRFP7784-108 Solar Panel Array, 30-Watt, for medium-to-heavy usage
· SPK200 Solar Panel Interface Kit for use with GTRFP7784-108 Solar Panel
· XB001 Long-Life External Battery Enclosure for use with GTRFP7784-108 Solar Panel

· 40201-008 18Ah Battery for XB001

· 190-002PS Weatherproof Power Supply Kit
· 19101-024  RF Module Programming Kit  
· XAC1000A RF Call Box Programming Software
· XAC0004A RF Call Box Programming Cable
· 230-001 Pole Mounting Kit for Wpf. RF Call Box and XB001
· 233-001 Tamper-resistant Screwdriver 

· 40408-009 Battery Charger for 190-001BB Battery Back-up Kit (1.3Ah)
· 40408-011 Battery Charger for 18Ah battery

10.3.0 Flush-mount Pushbutton RF Call Box

10.3.1 Description

The Flush-mount Pushbutton RF Call Box shall be designed for isolated areas requiring voice communication equipment.  It shall use wireless RF technology to provide half-duplex communication.  A simple push-to-talk, release-to-listen operation shall provide user-friendly functionality, and the physical characteristics shall be resistant to vandalism.  The weatherproof enclosure shall be designed to meet NEMA 3R requirements (when installed in a Model 234 series stanchion) and shall be constructed of 14 gauge brushed stainless steel and 0.060 aluminum.  Access to the RF Call Box’s internal components shall be via tamper-resistant screws, minimizing vandalism.   

The Flush-mount Pushbutton RF Call Box shall require external antenna mounting operation.  The RF source shall be switchable between a low transmit power of 1-Watt and a high transmit power rating of 5-Watts.

The Flush-mount Pushbutton RF Call Box shall be suitable for battery-only, battery back-up, or external power only operation.  The battery shall mount directly inside the RF Call Box assembly.  It shall carry a minimum rating of 1.3 Ah and shall be rechargeable.  

A fully-charged battery shall minimally provide 30 uses (cycles) over a 7-day period, based on each cycle being rated as 6 seconds transmit, 6 seconds receive, and 10 seconds standby.

The Flush-mount Pushbutton RF Call Box shall be provided in either a VHF (154–174MHz) or UHF (450-470MHz) configuration.  The RF Call Box shall also be offered in a model that does not include a factory-installed RF module, allowing field installation of a factory-approved portable radio.  

10.3.2 Interconnection

Interconnecting wiring shall be limited to external 12VDC power and/or external coaxial cable for antenna connection.  All external cabling shall be entered through the enclosure per the installation instructions.  Required antenna cable shall be connectorized by the installer and connected directly to the RF source located inside the Call Box enclosure.  External power supply wiring shall be connected to a screw terminal located inside the Call Box enclosure.

10.3.3 Features

The Flush-mount Pushbutton RF Call Box shall provide the following features and functionality:

· Two-way Radio Communications via Call Box-to-Call Box or Call Box-to-Radio operation
· UHF/VHF Applications

· DTMF ANI Reporting for caller identification, low-battery, and off-hook handset reporting
(programmable from 4 to 8 digits)
· Low Battery DTMF ANI Reporting shall provide notification when battery life is low
· Push-button (PTT) Operation with easily understood operating instructions posted
· Local (potentiometer) Microphone and Speaker Level Adjustments

· Tone or Digital Coded Squelch Settings

· NEMA 3R Weatherproof Rating

· Vandal-resistant Design

· Wall or Pole Mounting

· 12 V dc Battery, Solar Power, or External 12 VDC Power Operation

· Telephone Interconnect Access to provide Call Box to telephone operation (programmable to 20 digits)
· Internal Antenna (low power) or External Antenna (high power) Operation

· 2 or 5 Watt Transmit Power Output

· Power Saver Feature shall be provided to extend battery life
· PC-Programmable
10.3.4 Performance Specification

The Flush-mount Pushbutton RF Call Box shall meet the following performance and physical specifications:

Mechanical Specifications

Panel Material
 14-gauge, brushed stainless steel

Panel Dimensions
12.0 H ( 10.0 W inches (304.8 x 254.0 mm)

Back Box Cutout Dimensions
10.1 H ( 7.6 W inches (255.6 x 193.0 mm)

Back Box Material
 0.060-inch aluminum 

Shipping Weight
 4.5 lbs.

Note: Subtract .5 lbs. shipping weight for -003 model.

Environmental 
Temperature Range
 -20° C to +60° C

Weatherproof Rating
NEMA 3R

Humidity
 95% non-condensing

Audio 

Audio Level to RF Module
50 – 500 mVrms 

Audio Level from RF Module (-001 and –002 models)
100 – 1200 mVrms

Audio Distortion
1.5%

Speaker Output Level (CB193-XXX / CB195-XXX)
 84 dB SPL at 1 meter (max.)

Handset Receiver Output Level (CB194-XXX)
 73 dB SPL at 1 inch

Battery

Output Voltage
12 V dc

Required Charge Voltage
13.8 V dc

Cycle rating
 6 sec. transmit; 6 sec. receive; 10 sec. standby

1.3 Ah battery (no. 40201-004)

Battery life (No operation)
9 days

Battery life (2 Watt Output)
300 cycles (over 7-day period)

Battery life (5 Watt Output)
100 cycles (over 7-day period)

18 Ah battery (no. 40201-008)

Battery life (No operation)
120 days 

Battery life (2 Watt Output)
20000 cycles (over 30-day period)

Battery life (5 Watt Output)
6300 cycles (over 30-day period)

External DC Power Source (Model 40404-048)

Voltage Output (adjustable)
Regulated 13.8 V dc required for battery trickle charge

Current
 2 amps

General

Push-to-talk minimum transmit time
Factory set @ 4 sec. (adj. 0-31.875 @ 0.125 sec. intervals)

Push-to-talk maximum transmit time
Factory set @ 20 sec. (adj.  15-60 @ 1 sec. intervals)

Stand-by time
Factory set @ 10 sec. (adj. 0-255 @ 1 sec. intervals)
Frequency range
VHF: 154-174 MHz


UHF: 450-470 MHz

Antenna impedance
50 Ω

Operating voltage
 8-15 V dc, 13.8 V dc nominal

Encoder/decoder
CTCSS tone, DCS digital

Receiver (measurement procedures made per ANSI/TIA/EIA-603)

Sensitivity (12 dB SINAD)
 0.25 μV

Inter-modulation
VHF @ -65dB, UHF @ -60dB

Audio output
 700 mVrms with 3kHz-deviated signal

Transmitter (measurement procedures made per ANSI/TIA/EIA-603)

RF output
 2 or 5 watts

Spurious and harmonic emissions
< -20 dBm max.

Audio Input
300mVrms for 3kHz-deviated signal

Modulation Sensitivity
100 mVrms @ 60% peak dev.

Approvals

FCC Identifier
VHF: AIERT 17-142


UHF: AIERT 17-442

FCC Compliance
Part 90

IC Certification
VHF: 1084A-RIT 17142


 UHF: 1084A-RIT 17442

VHF Antenna

Dimensions
Maximum 3.63 inches high

Mounting
BNC connector

Impedance
 50 Ω

UHF Antenna

Dimensions
Maximum 3.75 inches high

Mounting
BNC connector

Impedance
 50 Ω

10.3.5 Peripheral Equipment and Accessories

Battery Back-up Kit shall be offered to provide a minimum of 200 cycles within five (5) days without the availability of external power.  The battery back-up kit shall be capable of being field-installed inside the RF Call Box enclosure.  The battery rating shall be 1.3Ah.

Solar Power Kits shall be offered to meet two levels of call box usage; low-to-medium and medium-to-high usages.  

· Low-to-medium usage shall be defined as not to exceed 200 uses (cycles) within a 5-day period.  A 5-Watt solar panel field installation kit shall be offered to provide power for trickle-charging the RF Call Box’s integral battery (battery back-up kit).  All material shall be provided to mount the solar panel on a pole, with maximum 4-inch diameter, or on a flat surface.  The solar panel shall include enough connecting cable to permit installation up to 10-ft away from the Call Box without the need for cable splicing.  A charge regulator module shall be provided, suitable for mounting inside the RF Call Box, to which the solar panel shall connect.   

· Medium-to-high usage shall be defined as exceeding 200 uses within a 5-day period.  A 30-Watt solar panel array and interface kit shall be offered to provide power for trickle charging a separate 18Ah battery housed in a separate weatherproof enclosure.  All material shall be provided to mount the solar panel a pole, with maximum 4-inch diameter, or on a flat surface.  The solar panel shall include enough connecting cable to permit installation up to 10-ft away from the Call Box without the need for cable splicing.  A charge regulator module shall be provided, suitable for mounting inside the weatherproof battery enclosure, to which the solar panel shall connect.  Connection between the RF Call Box and the battery enclosure shall be via a weatherproof connector.

Long-Life Battery Operation shall be offered for medium-to-high usage solar or short-term battery only operation.  This operation shall be offered as an 18Ah battery and mating weatherproof enclosure.  

Weatherproof Power Supply Kit shall be offered to provide 12V dc external power to the RF Call Box.  The power supply shall provide a regulated 15.0V dc and maximum 1.7 amperes to the RF Call Box and shall be suitable for mounting via a ¾” NPT pipe nipple and hub to the bottom of the RF Call Box.  The kit shall include all necessary mounting hardware, wire harnesses, power supply, and weatherproof enclosure.  The power supply shall be capable of accepting an input of 120 – 240 Vac.  

RF Module Programming Kit shall be offered to provide programming of the RF Module’s radio frequency and TPL/DPL.  Software and programming cable shall be provided in the kit.  

RF Call Box Programming Software shall be offered to provide programming of the RF Call Box’s various operating parameters. 

RF Call Box Programming Cable shall be offered to connect the RF Call Box to a programming PC’s serial port.

Pole Mounting Kits shall be offered to mount the RF Call Box and the long-life battery enclosure to a pole with a maximum 4-inch diameter.

Tamper-resistant Screwdriver shall be offered for accessing the RF Call Box.

Battery Chargers shall be offered for recharging the 1.3Ah and 18Ah batteries.

10.3.6 Equipment Manufacturer and Model Numbers

The Flush-Mount Pushbutton RF Call Box shall be GAI-Tronics Models CB195-001 (VHF), CB195-002 (UHF) and CB195-003 (no RF module).  Call Box peripherals and accessories shall be GAI-Tronics models numbers, specified as:

· 190-001BB Battery Back-up Kit shall provide a minimum of 200 cycles over 5 days
· SPK100  Solar Panel Kit for low-to-medium usage
· GTRFP7784-108 Solar Panel Array, 30-Watt, for medium-to-heavy usage
· SPK200 Solar Panel Interface Kit for use with GTRFP7784-108 Solar Panel
· XB001 Long-Life External Battery Enclosure for use with GTRFP7784-108 Solar Panel

· 40201-008 18Ah Battery for XB001

· 190-002PS Weatherproof Power Supply Kit 
· 19101-024  RF Module Programming Kit  
· XAC1000A RF Call Box Programming Software
· XAC0004A RF Call Box Programming Cable
· 230-001 Pole Mounting Kit for XB001
· 233-001 Tamper-resistant Screwdriver 

· 40408-009 Battery Charger for 190-001BB Battery Back-up Kit (1.3Ah)
· 40408-011 Battery Charger for 18Ah battery

10.4.0 Telephone Interconnect

10.4.1
Description

The Telephone Interconnect shall be designed to connect to a public telephone network and interface to a repeater or base station for initiating telephone calls (with properly equipped portables and mobiles) and/or receiving landline-initiated calls.  The Telephone Interconnect shall allow wireless users to keep in contact with landline phone users.  The Telephone Interconnect shall provide user efficiency by offering many standard, programmable features.  

The Telephone Interconnect shall be designed for desk mounting with an option for rack mounting in a standard 19-inch rack.  It shall also carry FCC approval.  

10.4.2
Interconnection

The Telephone Interconnect shall connect to the base station or repeater via a 16-pin connector, with mating cable assembly provided with the unit.  The radio end of the provided cable shall remain open-ended to allow interface to various radio manufacturers.  Power shall be obtained from the connected radio or base station and connected to the Telephone Interconnect via a mating cable assembly provided with the unit.  The radio end of the cable shall remain open-ended to allow interface to various radio manufacturers.  An optional plug-in power supply (120VAC – 12VDC) shall be offered for local power applications.  Telephone line connections from the telco equipment shall be made via a customer-provided 6-pin modular connector.

The Telephone Interconnect shall be capable of interfacing to specific radios via optional pre-assembled interface cables.  Radios to which the cables shall be made compatible to are:

· Motorola MSF5000 

· Motorola MaxTrac/GM300 

· Motorola Quantar/Quantro

· Motorola Astro/DIU

10.4.3 Features

The Telephone Interconnect shall include the following standard features and functionality:

· Flash signal - Shall allow the mobile user to regain an in-house dial tone without releasing and re-accessing the patch (call transfer, etc.).  (Applicable on certain PBX equipment)

· Programmable Connect command - The command sequence required for connection to the patch shall be determined by parameter selection

· Enhanced VOX mode shall allow the Telephone Interconnect to operate on control stations and base stations that require VOX operation, with telephone delay to avoid clipping of syllables 

· Selective Signaling (Paging) shall be provided to support analog paging in the form of 2-Tone, DTMF, Plectron, CTCSS\CDCSS, 2805, 1500, 5-Tone, and custom 2-Tone formats

· Last number redial -The last number dialed shall be capable of being redialed by entering the command sequence ** (this feature shall also be disabled by parameter selection)

· Over-beep - A beep shall be sounded when the mobile carrier is lost (this feature shall be enabled or disabled by parameter selection)

· Time out warning - If the line has been inactive for a certain period of time (a period to be set by parameter selection), the unit shall send ticks prior to disconnection to alert the user.  These ticks be capable of  being enabled or disabled

· Mobile call origination restrictions - Calls originating from mobile sources shall be permitted, prohibited, or restricted to specific features

· Mobile signaling - Ring signaling to mobiles shall be sent to begin on any of the first 9 rings

· Mobile inactivity control - If, after a conversation, the Interconnect determines the mobile has been inactive for a set period of time and the # release code has not been sent, the line shall release automatically (inactivity time shall be set by parameter programming)

· Telephone line origination restrictions - Calls originating from the switched network (telephone lines) shall be permitted or prohibited

· Toll (long distance) restriction - The Interconnect shall disconnect when 1, 0, 9, or any of various prefixes (as programmed) is entered as the first digit(s) of the telephone number

· Programmable telephone line dialing method - Either Touch Codes or dial pulses shall be capable of  being sent to the land-line

· Attendant control - An attendant (telephone sharing the same telephone line with the Interconnect) shall be capable of initiating or forwarding calls to the mobile users via a Touch-Code equipped, line-sharing telephone set by dialing the attendant access code

· Patch telephone line busy signal - When a mobile user attempts to access the patch telephone line and the line is off-hook (in use by a line-sharing telephone set, etc.), the unit shall return a busy signal to the mobile user (the line shall be capable of being accessed in this condition by a busy override code)

· CTCSS Control - The TX CTCSS disable relay shall be capable of being programmed to operate on command only or automatically on access, allowing use of the patch without disturbing other mobile users in the system; if the relay has been activated, (disabling CTCSS), the CTCSS shall be capable of  being commanded back on in order to involve another mobile user in the telephone conversation

· Parallel telephone line capability - The Interconnect shall be capable of sharing a telephone line with a standard telephone set, eliminating the need for a separate telephone line dedicated to the patch

· Direct Access (Direct Air) – Shall allow the telephone line callers to be placed on the air immediately after mobile signaling on telephone line originated calls

· Overall Access Time Limit - The duration of access to the patch shall be set by parameter control

·  Automatic Station Identifier (CWID) - The patch shall be capable of being configured to automatically send Morse Code station identification information at selected intervals

· Autodial - The shall be capable of having up to 25 speed dial numbers programmed into it

· Triple Key Access  -  Shall allow mobiles and portables without DTMF-equipped keypads to answer incoming calls

· PC Programmable - All of the Interconnect’s operating parameters shall be capable of being programmed using associated programming software

· Second Line Accommodation
10.4.4 Performance Specifications

The Telephone Interconnect shall meet the following performance and physical specifications:

General

Input voltage
+10.5 to 16 V dc,


or optional 115 V ac, 60 Hz; 220 V ac 50/60 Hz;

Input current
Less than 750 mA

RFI protection
Built-in

Hum and noise
-45 dB from 1,000 Hz reference

Audio Distortion
1% maximum with reference to a 1,000 Hz tone


(-10 dBm input, phone to transmitter path)


(0.45 V ac input, low level receiver speaker input to phone path)

Circuit loading to TX audio
Bridging impedance (ac-coupled)

Output level to radio transmitter
15 mVRMS to 0.5 VRMS into 600 ohms

Output level to phone line
-9 dBm maximum (time averaged over 3 seconds)

Input level from phone line
+5 dBm maximum

autolevel threshold: -35 dBm, +3 dB

Phone line busy detect threshold
-20 V, +2 V


(or 10 V, +2 V with 24 V threshold user selectable)

Phone line ring detect
Adjustable from 20 VRMS to 50 VRMS

Ringer equivalence
0.0B (ac)/4.9 (dc)

Input Audio Level from Receiver

High level discriminator/detector
0.45 VRMS +8 dBm

Low level discriminator/detector
80 mVRMS +8 dB

High level flat audio
2.5 VRMS +6 to -8 dBm

Low level flat audio
0.45 VRMS +8 dB

Impedance
600 ohms or high impedance bridging (user selectable)

Audio Frequency Response

RX to land-line
360 to 3,000 Hz, +3 dB

Land-line to transmitter
300 to 3,000 Hz, +3 dB


(-45 dBm input, phone-to-transmitter path 45 mV ac input,


low level flat input to phone line path, auto-level disabled)

Logic Level Inputs

Input impedance
90K ohms


(inputs pulled up through 100K ohms to power input voltage)

Maximum low level input
1.5 V

Maximum high level input
3.5 V

Maximum high level
100 V

Physical

Temperature range
0º C to +60º C

Humidity
<95% at relative humidity at +50º C

Dimensions
7 W ( 8.3 D ( 1.5 H inches

Shipping Weight
4 lbs., maximum

10.4.5 Equipment Manufacturer and Model Numbers

The Telephone Interconnect shall be GAI-Tronics Model PL1877A.  The associated programming software and programming cable shall be GAI-Tronics Models XAC0006A and XAC0004A, respectively.  The second line option shall be available as GAI-Tronics Model XTI0001A Second Line Kit.  The rack mount option shall be GAI-Tronics Model XAC0005A.  The interface cables shall be GAI-Tronics models as follows:

· M2000-MAX-CBL (Maxtrac, GM300, CDM)

· M2000-QUANT-CBL (Quanta/Quantro)

· M2000-MSF5000-CBL (MSF5000)

· M2000-DIU-CBL (Astro/DIU)

EQUIPMENT SPECIFICATION 

GAI-TRONICS’ RADIO DISPATCH AND RF PRODUCTS

PART 2

11.0.0   Quantity Specification

The products described in Part 1 of this specification establish a standard of quality.  The following format establishes quantity:

11.1.0
RF Call Boxes

______________ Weatherproof Pushbutton RF Call Box, VHF, in accordance with section 10.1.0  

GAI-Tronics Model CB193-001

______________ Weatherproof Pushbutton RF Call Box, UHF, in accordance with section 10.1.0  

GAI-Tronics Model CB193-002

______________ Weatherproof Pushbutton RF Call Box, no RF module, in accordance with section 10.1.0  GAI-Tronics Model CB193-003

______________ Weatherproof Handset RF Call Box, VHF, in accordance with section 10.2.0 

   
GAI-Tronics Model CB194-001

______________ Weatherproof Handset RF Call Box, UHF, in accordance with section 10.2.0    

GAI-Tronics Model CB194-002

______________ Weatherproof Handset RF Call Box, no RF module, in accordance with section 10.2.0    GAI-Tronics Model CB194-003

______________ Flush-mount Pushbutton RF Call Box, VHF, in accordance with section 10.3.0  

GAI-Tronics Model CB195-001

______________ Flush-mount Pushbutton RF Call Box, UHF, in accordance with section 10.3.0  

GAI-Tronics Model CB195-002

______________ Flush-mount Pushbutton RF Call Box, no RF module, in accordance with section 10.3.0  GAI-Tronics Model CB195-003

11.2.0 Peripheral Devices and Kits

______________
Battery Back-up Kit in accordance with section 10.1.5  GAI-Tronics Model 190-001BB

______________
Solar Panel Kit (low-to-medium usage) in accordance with section 10.1.5  

GAI-Tronics Model SPK100

______________
Solar Panel Array (medium-to-high usage) in accordance with section 10.1.5  

GAI-Tronics Model GTRFP7784-108

______________ Solar Panel Interface Kit in accordance with section 10.1.5  GAI-Tronics Model SPK200

______________ Long-Life External Battery Enclosure in accordance with section 10.1.5  

GAI-Tronics Model XB001

______________ Long-Life Battery, 18Ah, in accordance with section 10.1.5  GAI-Tronics Model 40201-008

______________ Weatherproof Power Supply Kit in accordance with section 10.1.5 GAI-Tronics Model 190-002PS
______________ RF Module Programming Kit in accordance with section 10.1.5  

GAI-Tronics Model 19101-024

______________ RF Call Box Programming Software in accordance with section 10.1.5  

GAI-Tronics Model XAC1000A

______________ RF Call Box Programming Cable in accordance with section 10.1.5  

GAI-Tronics Model XAC0004A

______________ Battery Charger for 190-001BB in accordance with section 10.1.5  

GAI-Tronics Model 40408-009

______________
Battery Charger for 40201-008 in accordance with section 10.1.5  

GAI-Tronics Model 40408-011

______________
Pole Mounting Kit in accordance with section 10.1.5 GAI-Tronics Model 230-001

______________ 
Pole Mounting Kit in accordance with section 10.1.5 GAI-Tronics Model 231-001

______________ Tamper-resistant screwdriver in accordance with section 10.1.5 GAI-Tronics Model      233-001
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