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DIVISION 27 53 13
WIRELESS  SYNCHRONIZED CLOCK SYSTEM
Part 1
General

A.
Furnish a complete new wireless clock system using BRG Precision Products Wireless Clock System products.
B.
All bids shall be based on the equipment as specified herein.  The specifying authority must approve any alternate system. 

(Reference Division 275313 Clock Systems)


1.1
Section Includes

A.
Transmission Systems

a. Master Transceiver
b. Secondary Transceiver
c. Wireless Alarm Function
B.
Clocks

a. Analog (5 year battery configurations)

b. Analog (AC)

c. Digital (AC)

1.2
Related Sections
A. Division 26 00 00 – Electrical - 120 volt outlet

B. Division 27 51 16 – Wireless Relay, Tone Generator / Audio Player
C. Division 27 42 10 – Digital Clocks and Timers
D. Division 27000 – Communications General


1.3
References
A. This Technical Specification and Associated Drawings
B. DuraTime Wireless Synchronized Time System User Manual.

1.4
Definitions

A. GPS:  (Global Positioning System), a worldwide system that employs many satellites to determine geographic location anywhere in the world, and which employs and transmits accurate time linked directly to the government time standard.
B. NTP: (Network Time Protocol), a standard for sending time and date information over computer networks.

1.5
System Description

A. The master clock shall be synchronized with the government time standard and shall continually synchronize secondary clocks throughout the facility.  
B. The system shall synchronize all clocks to each other without the use of hard wiring between clocks. Clocks shall automatically adjust for Daylight Saving Time, if enabled.  
C. All secondary clocks shall receive and re-transmit time updates, allowing a single master clock to cover of any size building.  All wireless devices shall be capable of receiving and re-transmitting time updates.
D. The master clock shall be capable of using multiple, simultaneous time sources for improved reliability.  The master clock shall support the use of Network Time Protocol (NTP) and Global Positioning Satellites (GPS) and CDMA (cell towers) at the same time.  If one time source is unavailable, the master clock will automatically use an alternate time source.

E. The wireless clock system shall support the use of multiple, simultaneous master clocks for improved reliability.  If one master clock fails, the alternate master clock will continue to send time updates to secondary clocks automatically.  The master clocks shall communicate with one another to determine which master clock is to broadcast time packets, regardless of the number of master clocks used.  The system shall not have any practical limit as to the number of master clocks used.  
F. The wireless clock system shall support wireless relays, tone generators, and audio players.  The alarm schedule software shall be included.  The system shall not have any practical limit as to the number of  wireless relays, tone generators, and audio players used.  

G. The master clock shall include a temperature compensated oscillator, accurate to 0.1 seconds per day without synchronization with the government time standard.
H. Software shall be available that allows the supervision and diagnostic analysis of a radio devices, including the master clock and all secondary devices.

I. Signal repeaters shall be available to extend coverage to areas that do not require a secondary clock.  Signal repeaters shall not require any configure to operate.  The signal repeater shall receive and repeat all time broadcasts.
J. Analog Clocks shall be synchronized to within 0.1 seconds, up to 7 times per day, and the system shall have an internal oscillator that maintains plus or minus one second per day between synchronizations.  Analog clocks shall not require any configuration.  Analog clocks shall receive and repeat all time broadcasts while the clock is active on the network.  The master clock shall be capable of automatically controlling analog clocks as needed to reduce power consumption and extend battery life.  
K. The system shall include an internal clock reference so that failure of the primary time receiver shall not cause the clocks to fail in indicating time.  

L. The system shall incorporate a “fail-safe” design so that failure of any one component shall not cause a failure of the system.  This is only possible if the system includes multiple redundant master clocks and time receivers.   Systems using a single master clock will always have one or more single points of failure which in turn may cause the entire clock system to lose sync with the time standard. 

M. Clock locations shall be as indicated, and battery operated clocks shall be fully portable, capable of being relocated at any time.  Digital clocks require external power, but shall be capable of being relocated to other external power sources without the need to run sync wiring.
N. All wireless master clock configurations shall include an Ethernet interface for the purpose of controlling the clock, obtaining Network Time and configuring the alarm scheduled. 
O. A portable master clock shall be included with the primary master clock.  This tool shall be configurable as a master clock, signal monitor, GPS time source, or signal repeater. 

P. All wireless clocks shall use AES 128 bit data encryption to improve security and reliability.  Other encryption standards may be substituted depending on import/export requirements.
Q. The master clocks shall transmit time updates to secondary clock using a redundant method of 86,400 transmissions per day (once per second).

R. Secondary clocks shall be capable of receiving multiple, redundant time updates.  The type of time update (CDMA, GPS or NTP) shall be indicated on the master clock display.
S. Digital clocks shall include a temperature compensated oscillator, accurate to 0.1 seconds per day without external synchronization.
T. All transmitters shall be capable of 20 dBm (100 mW) RF output power.

U. Battery powered analog clocks shall include a quad redundant battery system that allows continued operation even if 3 out of 4 batteries are depleted. 

1.6
Regulatory Requirements

A. Equipment and components furnished shall be of manufacturer’s latest model.

B. System shall be installed in compliance with local and state authorities having jurisdiction.
C. All radio transceivers used shall be FCC approved. Canadian installations will be Industry Canada approved.
D. All devices that connect to the power grid shall be UL or cUL Listed or other certifications as required for each country.

E. Wireless communications shall use standard IEEE 802.15.4 standard protocol on the 2.4 GHz radio band.

F. WLAN or WiFi frequencies shall not be used for wireless time updates.
1.7
Submittals

A. Product Data:  Submit complete catalog data for each component, describing physical characteristics and method of installation.  Submit brochure showing available product combinations, colors and finishes of clocks.

C. Manufacturer's Instructions:  Submit complete installation, set-up and    maintenance instructions.  

D. Manufacturer will assist Owner in determining the optimum location for the transmitter(s).
1.8
Substitutions

A. Proposed substitutions, to be considered, shall be manufactured of equivalent materials that meet or exceed specified requirements of this Section.

B. Proposed substitutions shall be identified not less than 10 days prior to bid date. 

C. Other systems requiring wiring and/or conduit between primary and secondary clocks will not be accepted.

D. Other systems using wireless technology where the license is held by any party other than the end user.

1.9
Quality Assurance


A. Qualifications:

1. Manufacturer: Company specializing in manufacturing commercial time system products with a minimum of 10 continuous years of documented experience including extensive experience producing GPS, Ethernet NTP, CDMA, IRIG-B, SMPTE wireless synchronized time systems, including 10 years of experience producing radio synchronized time systems.

2. Installer: Company with documented experience in the installation of commercial time systems. 

1.10
Delivery Storage and Handling

A. Deliver all components to the site in the manufacturer's original packaging.  Packaging shall contain manufacturer's product identification number, and other related information.

B. Store equipment in finished building, unopened containers until ready for installation.

1.11
Project Site Conditions

A. Clocks shall not be installed until painting and other finish work in each room is complete.

B. Coordinate installation of GPS receiver for access to the roof or exterior side wall so that the bracket and related fasteners are watertight.  Ethernet NTP and indoor GPS installations shall not require external antennas.

1.12      System Startup

A. At completion of installation and prior to final acceptance, turn on the equipment; ensure that all equipment is operating properly, and that all clocks are functioning.

1.13      Warranty

A. Manufacturer will provide a 1 year warranty on the transmitter.  
Part 2 – Products
2.1 
Manufacturer
A. Wireless synchronized clock system shall be manufactured by BRG Precision Products, Inc., 600 N. River, Derby, KS 67037, U.S.A., 316-788-2000, www.DuraTimeClocks.com
2.2
Sequence of Operation
A. Master Clock Operation:  When power is first applied to the master clock, it performs a self test.  It then checks for various previously configured parameters stored in non-volatile memory.  The master clock displays the current time.  The master clock then attempts to lock onto the correct time from government or local time servers.  Ethernet NTP (computer network), and/or GPS (military) time receivers may be used to obtain the time.  The Owner shall select one or more time receivers to be used during the planning phase and prior to shipment.  Once the master clock locks onto the accurate time, it sets its internal clock to that time.  The master clock will transmit its internal time once per second to secondary clocks.  The master clock updates its internal clock every time it receives valid time data from the time receiver(s).  If both NTP and GPS are installed, the master clock will used both time receivers.  If multiple master clocks are installed, they will automatically communicate with one another to determine which master clocks will transmit time updates to secondary devices.  If a master clock loses NTP or GPS synchronization, a backup master clock (if installed) shall automatically take over time update transmissions.  If all master clocks lose NTP and GPS synchronization, the master clock(s) will continue to operate using the internal temperature compensated quartz oscillator accurate to 0.1 seconds per day.
B. Analog Clock Operation:  
1. Apply power or insert batteries.  Follow set up procedures detailed in manufacturer’s instructions.   
2. After power is initially applied, the clock will turn on the internal receiver and attempt to receive the correct time.  Once the time is received, the clock will move the pointers to the correct time within four minutes.  Seven times each day, the clock microprocessor will activate the receiver. It will again look for a valid time signal.  If necessary, the clocks will resynchronize to the correct time.  The clock automatically enters a low power mode after three days to save battery power.
3. If the clock has not decoded a valid time signal for one day, it will step the second hand every two seconds to indicate a loss of synchronization.  Non signal reception can be caused by low battery voltage.  If this occurs, replace the batteries.
4. The clock will receive multiple, simultaneous time updates, and retransmit time updates as necessary to for a highly redundant multi-path mesh network.

2.3
Equipment
A. General:  The clock system shall include a time display, transceiver, portable master clock/signal monitor/repeater, owner specified indicating clocks, and all accessories for complete operation.  

B. Wireless GPS Time Receiver: GPS wall or roof mounted, with 45 feet of antenna cable. 
1. The GPS Receiver shall be a complete GPS receiver including antenna in a waterproof case, designed for roof or outdoor mounting.  Provide mounting bracket for attachment to a flat surface.  A radio transceiver shall be included to send GPS time received to the master clock(s)  
2. The GPS Receiver cable must be plenum rated where required by local code.
3. The wireless GPS receiver shall be capable of sending time updates wirelessly to any number of master clocks.
B. GPS Time Receiver and NTP Time server: GPS wall or roof mounted, with 45 feet of antenna cable and NTP Time server.
1. The GPS Receiver shall be a complete GPS receiver including antenna in a waterproof case, designed for roof or outdoor mounting.  Provide mounting bracket for attachment to a flat surface.  An NTP time server shall be included to send GPS time received to the master clock(s) over the customer’s computer network.  
2. The GPS Receiver cable must be plenum rated where required by local code.
3. The wireless GPS receiver and NTP time server shall be capable of sending time updates to any number of master clocks.
C. Master Clock:  BRG Precision Products model RC100, consisting of wireless transceiver and portable master clock.  Unit shall obtain the correct time using the specified time receiver.  
1.
Transmission:
a. Frequency: 2.4 GHz Industrial, Scientific, and Industrial band (ISM)
b. Radio technology:  Spread Spectrum (DSSS)
c. Security: AES 128 bit encryption standard, or other encryption standard as allowed by export rules.
e. Operating range: 32 degree F to 158 degrees F (0 degrees C. to 70 degrees C).
f.  Shall not use WLAN or WiFi frequencies

g. Master clocks shall be capable of 20 dBm  (100 mW) RF output power.

h. The master clock shall transmit the time to all clocks in the system   at least 86,400 times per day (once per second).
i. Master clock shall communicate other master clocks of the same type to automatically coordinate time transmissions.

j. If master clock fails to obtain sync from the time standard or fails to transmit, other master clocks (if installed) will automatically resume time transmissions.

k. Any number of master clocks may be used with the same radio coverage area to increase reliability.

l. Any number of GPS, NTP and CDMA time standard receivers amy be used with the master clock(s) to increase system reliability.
2.
Master clock power requirement:
b.  90-265 VAC 50-60 Hz
3. Master clock shall have the following Owner configurable parameters:
a. Time zone adjustment for all time zones in the world, including:  Eastern, Central, Mountain, Pacific, Alaska, and Hawaii.
b. Rule based Automatic Daylight Saving Time support.  Lookup tables will not be allowed.   Or, the ability to disable Daylight Saving Time. 
c. 12-hour or 24-hour display.
d. The transmitter clock shall include an Ethernet interface with NTP time protocol.
e. The master clock shall have a visual synchronization status indicator.
f. The master clock shall monitor the radio channel, and shall not transmit if the channel is busy.

g.  The master clock shall be configurable to send sync status to signal status monitors. 

h. The master clock shall not require an FCC license.
i.  The master clock shall be configurable to control wireless relays,  tone generators and audio players.   This includes automatically playing any type of tone or audio message using alarm settings in the master clock.
j. The antennas for the master and secondary devices shall be internal.

k. The master clock shall transmit time packets 86,400 times per day.

l. The master clock shall communicate and coordinate with other master clocks to determine optimum transmission priority.

4. The master clock shall contain an internal clock such that failure to synchronize with the government time standard will not disable the operation of the clocks.
5. The master clock shall be accurate to 0.1 seconds per day during loss of time synchronization.
6. The master clock shall include alarm capabilities
a. The transmitter clock shall include up to 990 alarm settings

b. The transmitter clock shall include day-of-the-week alarm settings.

c. The transmitter clock shall include a method of configuring the alarm settings using button on the transmitter clock without any other control methods or software.

d. The transmitter clock shall include alarm duration control.

f. The transmitter clock shall include an alarm latching feature that allows an indefinite period between the time an alarm is turned on and when it is turned off.  

g. The transmitter clock shall include a dry-contact normally open output relay contacts, rated at 110 volt AC, 5 Amps.
h. The transmitter clock shall include a standard Ethernet interface for control, configuration and time synchronization. 

D. Traditional analog clocks (battery):  Analog clocks shall be wall mounted.  Clocks shall have plastic or aluminum frame and plastic, plastic lens.  Face shall be white.  Minute and Hour hands shall be black.  Security wall bracket shall be included.


BRG Model:  Pluto - Black - 12 inch dia. analog clock, plastic frame and lens
BRG Model: Europa - Aluminum - 12 inch dia. analog clock, aluminum frame and plastic lens
BRG Model: Titan –Black - 15 inch diameter analog clock, plastic frame and lens
BRG Model: Calisto - Aluminum - 15 inch dia. analog clock, aluminum frame and plastic lens 

Additional colors, finishes, and dial faces are available from manufacturer.

1. Analog clocks shall be battery-operated, and shall have a minimum 5-year battery life.
2. Batteries shall be common Alkaline or Lithium “AA” type.  Proprietary battery types are unacceptable.
3. Analog clocks shall be capable of automatically adjusting for Daylight Saving Time.  Shall be capable of disabling the Daylight Saving feature using the buttons on the master clock and/or from a PC over a network connection.
4. Time shall be automatically updated from the master clock at least seven times per day.
5. Analog clock receivers shall be as follows:
a. Receiver sensitivity:  >-110 dBm
b. Receiver power:  Alkaline or Lithium batteries “AA” type.
c. Antenna type:  internal
6. If transmitter stops transmitting valid time signals due to power failure, the clocks will continue to function as accurate quartz clocks until a valid time signal is decoded.
7. Analog clocks shall receive and re-transmit time transmissions.
8. Analog clocks shall be capable of 20 dBm  (100 mW) RF output power.

H. Traditional analog clocks (AC):  Analog clocks shall be wall mounted.  Clocks shall have plastic or aluminum frame and plastic lens.  Face shall be white.  Minute and Hour hands shall be black.  

BRG Model:  Pluto - Black - 12 inch dia. analog clock, plastic frame and lens
BRG Model: Europa - Aluminum - 12 inch dia. analog clock, aluminum frame and plastic lens
BRG Model: Titan –Black - 15 inch diameter analog clock, plastic frame and lens
BRG Model: Calisto - Aluminum - 15 inch dia. analog clock, aluminum frame and plastic lens 
1. Analog clocks shall be AC powered (24 VAC or 120 VAC).  Clocks must have an 18 inch (457.2mm) pigtail (with 2 prong plug for 110 VAC ) to connect to power source.
2. Analog clocks shall be capable of adjusting for Daylight Savings Time.

3. Time shall be automatically be updated from the transmitter 7 times per day.
4. If power is interrupted, the clock will stop until power resumes.  Upon resumption of power, the clock will self correct to the current time.
5. Analog clock receivers shall be as follows:
a. Receiver sensitivity: >-110 dBm

b. Receiver power: 24 VAC 
b. Receiver power: 120 VAC 
c. Antenna type:  internal
6. If master clock stops transmitting valid time signals due to power failure, the clocks will continue to function as accurate quartz clocks until a valid time signal is decoded.

I.  LED Digital Clocks: BRG Precision Products model RC440R, 4 inch digits (101.6mm), 7 segment LED display.  Clocks shall have plastic enclosure and anti-glare acrylic lens.  LED digits shall be red, blue or green.  Case Dimenstions - Single Sided:  11.57" W x 6" H x 2.25" D (298 mm  W x 152 mm H x 57 mm D),  Double Sided:  11.57" W x 6" H x 3" D (298 mm  W x 152 mm H x 76 mm D).
1. Digital clocks must be able to receive synchronized time signal from BRG Precision Products transmitter clocks and retransmit the time data to other clocks.

2. Digital clocks must have time and date option.

3. Digital clocks shall be capable of automatically adjusting for Daylight  Savings Time.

4. Digital clocks must have multiple owner selectable display formats.

5. Digital clocks shall display either 12 or 24 hour time.

6. Digital clocks shall include both automatic and adjustable display intensity.

7. Digital clocks shall have a synchronization status indicator.

8. Digital clocks must be viewable from 150 feet (45.7m)

9. Power Supply: 120 VAC, 50-60 cycle. (24 volt models available)

10. Digital clocks shall be capable of activating automatic countdown timer triggered by alarm transmission. 

11. Digital clocks shall receive and re-broadcast time updates.

12. Digital clocks shall be capable of 20 dBm  (100 mW) RF output power.

J.  LCD Digital Clocks: BRG Precision Products model RCMAR, 4.5 inch hour and minute digits.  2 inch seconds, date and temperature.    Case Dimenstions  16.5" W x 10.5" H x 1.75" D (419 mm  W x 266 mm H x 44 mm D)
1. Digital clocks must be able to receive synchronized time signal from BRG Precision Products transmitter clocks and retransmit the time data to other clocks.

2. Digital clocks shall display date, day of the week and indoor temperature.

3. Digital clocks shall be capable of automatically adjusting for Daylight  Savings Time.

4. Digital clocks shall display either 12 or 24 hour time.

5. Digital clocks shall have a synchronization status indicator.

6. Digital clocks must be viewable from 150 feet (45.7m)

7. Power Supply: 3 Alkaline “C” cells
8. Digital clocks shall receive and re-broadcast time updates.

9. Digital clocks shall be capable of 20 dBm  (100 mW) RF output power.


K. Wire guards:  Provide one for each analog clock as follows:

1. Model No. XXXX, 14 by 14 inch (355mm) diameter, for nominal 12 inch (300 mm) diameter analog clocks.  

2. Model No. XXXX, 18 inch (457mm) diameter, for 16 inch (406mm) diameter analog clocks.

L. Cable Connection Sealant:  Radio Shack Coaxial Cable Connector Sealant 278-1645, or approved electrical grade silicone sealant.

M. Wireless Tone Generator / Audio Player:

1. BRG Precision Products Wireless Tone Generator / Audio Player, complete with cables and internal antenna required for complete installation.

2. Shall include 110/220 volt AC power adapter

3. Shall include dry contact relay output.  
a. Contact ratings: 5 amp, 125v, 250v, AC

4. Audio Output:

a. Line level output impedance

b. Digital volume control (high or low)

c. Shall include relay function to follow audio play to control
external paging system amplifier.

6. The wireless relay, tone generator / audio player shall accept wireless commands from the master clock.
7. The wireless relay, tone generator / audio player shall include over 70 user selectable tone and audio selections including: Electric bells, tones, sirens, pulsed tones, warble alert tones, horns, cast bells, chimes, buzzers, and klaxon horns.  
8. Shall include the ability to read user sound files stored on a standard Flash memory card.

9. Shall be capable of playing any audio including verbal warnings, background music, and general audio communications.  
10.  The wireless relay, tone generator / audio player shall be addressable to select one from many audio players.

11. Alarm Schedule and Clock Control Software

a. Provide latest version of the BRG Precision Products Alarm Schedule and Clock Control software for installation and programming by Owner. The software shall operate on the following operating systems:
1. Windows 98

2. Windows ME

3. Windows NT

4. Windows XP

5. Windows 200X

6. Windows Vista

7. Windows 7

Part 3 – Execution

3.1
Examination

A. Verify that construction is complete in spaces to receive equipment and that rooms are clean and dry.

B. Verify that 120/220 volt electrical outlet is located within 6 feet (2m) of location of master clock and the outlet is operational and properly grounded.

3.2 
Installation


A. GPS Unit:  Install on roof in a location that has a clear view of the sky.  Install unit in location free from standing water, and above accumulations of leaves or debris.  Any added cable lengths must be protected from outside elements.


B. Master Clock:

1. Place master clock on a table or shelf that is capable of holding a 2 lb. load.  
2. Plug power adapter into grounded wall outlet.
3. Optionally connect master clock to the computer network.
C. Analog clocks (battery):  Perform the following operations with each clock:

1. Check to see that all hands are pointing to 12:00

2. If hand alignment is correct, install AA-cell Alkaline or Lithium batteries.

3. Install the analog clock on the wall in the indicated location, plumb, level and tight against the wall.  

4. Observe clock until valid time signals are received and analog clock adjusts itself to correct time.

D. Analog clocks (AC):  Perform the following operations with each clock:

1. Check to see that all hands are pointing to 12:00

2. If hand alignment is correct, apply power (24 VAC or 110 VAC depending on model specified)

3. Observe clock until valid time signals are received and analog clock adjusts itself to correct time.

4. Install the analog clock on the wall in the indicated location, plumb, level, and tight against the wall.  Attach using clock-lock hanging method and suitable fasteners as approved by clock manufacturer.


E. Wire guards:  Secure to wall, using approved theft-resistant fasteners.

3.3
Adjusting

A. Prior to final acceptance, inspect each clock, adjust as required, and replace parts which are found defective.

3.4
Cleaning

A. Prior to final acceptance, clean exposed surfaces of clocks, using cleaning methods recommended by clock manufacturer.  Do not remove labels from backs of clocks.

3.5
Demonstration


A. Provide training to Owner's representative on setting and adjusting clocks, replacing batteries and routine maintenance.  
3.6
Protection


A. Protect finished installation until final acceptance of the project.

3.7
Testing

A. All devices must be tested at their operational location under normal operational conditions to assure reception of signal.


END OF SECTION

Specifier Note:  Select optional digit style, colors, and case styles from manufacturer’s brochure.





Specifier Note:  Specify models required:








Specifier Note:  Specify analog clock model(s) required:




















Specifier Note:  Delete the following section if a wireless GPS time receiver or NTP time server will not be specified.




















Specifier Note: List standards referenced in this section, complete with designations and titles.





Specifier Note:  Edit the following list as required for the project.  List other sections with work directly related to this section.





Specifier Note:  Edit the following list as required for the project.





Specifier Note: This section covers the BRG Precision Products Wireless  Synchronized Clock System.  Consult BRG Precision Products for assistance in editing this section for the specific application.





Specifier Note: This product specification is written according to the Construction Specifications Institute (CSI), MasterFormat, SectionFormat, and PageFormat, contained in the CSI Manual of Practice.





The section must be carefully reviewed and edited by the Architect/Engineer/Consultant to meet the requirements of the project and local building code.  Coordinate this section with other specification sections and the drawings.





Delete all “Specifier Notes” when editing this section.














Specifier Note:  Where desired for protection of analog clocks, specify the following optional equipment.





Specifier Note:  Delete the following section if a GPS time receiver is not used.  The GPS unit can be mounted on the roof or on a window sill.  In each case, the GPS unit must have a clear view of the sky.  If the GPS unit is mounted on the roof, it must be located in a suitable location, well above the level of standing or incidental water.  If the GPS unit is mounted at a window, it must be located away from low-E glass.  





Specifier Note:  Delete the following if wire guards are not required





Specifier Note:  The master clock includes alarm scheduling functions and relay output.   The relay output can be used to control bells connected to the master clock relay.  If a wireless relay, tone generator and/or audio player is required to send audio alarm tones to a customer supplied public address system, then specify the following optional equipment.














Specifier Note:  Specify voltage as required:








Specifier Note:  Specify one of the following battery configurations as required:
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