
ROCHESTER CITY SCHOOL DISTRICT - DESIGN STANDARDS


DIVISION 27 - COMMUNICATIONSPRIVATE 

General: Designer shall review General Design Requirements section and apply these to each project.
SECTION 271000 - LOCAL AREA NETWORK WIRING SYSTEM
1. seq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 

seq level1 \h \r0 Description:

a. Work included in this section shall include only cable plant of Computer Network.  Additional computer network components maybe provided on a per project basis.  Engineer shall contact the Design Group in order to determine scope of computer network and latest component specifications.  Provide a horizontal wiring system using enhanced Category 6 cable from the patch panels in closet to all classrooms, offices and miscellaneous computer outlets throughout the building to provide for a flexible Ethernet LAN.

2. Cable and Jack Color Coding:

a. Data Jacks RJ-45 style – Orange

b. Voice Jacks RJ-45 style – Ivory

c. Wireless Jacks RJ-45 style – Blue

d. Data & Voice Cabling Jacket Color (Cat. 6) – Blue

e. IP Security and Camera Cabling Jacket Color (Cat. 6) – Teal

f. Multi-mode Optical Fiber Cabling Jacket Color (indoor) – Orange

g. Single-mode Optical Fiber Cabling Jacket Color (indoor) – Yellow

3. Backbone Cabling:

a. Backbone cabling includes optical fiber, coaxial and copper cable from the utility demarcation to the communication equipment room (CER), cabling between multiple CERs in a building, video trunk cable and optical fiber and copper cable between buildings on the campus.  All strands shall be terminated.

b. Exterior grade optical fiber for campus distribution.

1) Acceptable Manufacturers:  Corning, ADC, Berk-Tek, Belden, General Cable, OCCF.

c. Interior grade optical fiber for building backbones.

1) Acceptable Manufacturers:  Corning, ADC, Berk-Tek, Belden, General Cable, OCCF.

d. Exterior UTP cable.

1) Acceptable Manufacturers:  General Cable Qualpath Series, Superior Essex, ADC.

e. Interior copper backbone cable.

1) UTP PowerSum Backbone Cables,

2) Acceptable Manufacturers:  General Cable, Belden, ADC, Berk-Tek.

f. Coaxial cable.

1) Acceptable Manufacturers:  West Penn, Commscope, Belden.

2. Horizontal Cabling:

a. Horizontal cabling includes Category 6 UTP from the communications equipment room (CER) to the data station outlet, Category 6 cable to voice outlets and coaxial cable from the broadband trunk to the multi-media outlet and wall mounted television outlet.

b. Data jack 100 ohm unshielded twisted pair (UTP) cable shall be plenum rated, 4-pair, 24 AWG, third party verified “Category 6” (Cat 6) type cable, meeting the requirements of ANSI/EIA/TIA 568B Category 6.  Acceptable Manufacturers:  Berk-Tek “LANmark-350”, ADC TrueNet, Belden, General Cable, Commscope.

c. Voice 100 ohm unshielded twisted pair (UTP) cable shall be plenum rated, 4-pair, 24 AWG, third party verified "Category 5e” (Cat. 5e) type cable.  Acceptable Manufacturers:  Berk-Tek “Hyper Plus”, ADC, Belden, General Cable, Commscope.

d. Coaxial cable shall be UL listed NEC type CLR or CATV, RG-6/U, 18 AWG copper conductor.  Acceptable Manufactures:  West Penn, Commscope, Belden.

e. Interior Grade Optical Fiber Cable for horizontal runs to multimedia outlets.  Acceptable Manufactures:   Corning, Berk-Tek, Belden, Amp, OCCF, ADC.

f. All cabling shall be plenum rated
3. Communication Equipment Rooms and Hardware:

a. Floor Mounted Racks shall be 84 in. high, with 19 in. wide rack mounting space and 15 in. deep base, and be provided with standard tapped holes and power strip with six (6) surge-protected outlets.  Acceptable Manufacturers:  Chatsworth 55053 Series with 101814 Power Strip, Ortronics, Panduit, Hubbell.

b. Wall Mounted Racks shall be 35 in. high, with 19 in. wide rack mounting space, and 18 in. deep.  Hinged mounting, standard tapped holes and power strip shall be provided.  Acceptable Manufacturers: Chatsworth 11348719, Ortronics, Panduit, Hubbell.

c. Wall Mounted Cabinets shall be 41 in. high x 24 in. wide (with 19 in. wide rack mounting space), x 24 in. deep.  Universal mounting, with standard tapped holes, power strip and 120V ventilation fan with filtered air passages shall be provided.  Acceptable Manufacturers:  Chatsworth 11685-719, Ortronics, Panduit, Hubbell.

d. Floor Mounted Cabinets shall be 84 in. high x 31 in. wide (standard 19” rack mounting rails) x 40 in. deep, with lockable perforated double hinged steel door in front, and perforated steel split door in rear.  Provide vented roof.  Provide with full height vertical cable management channels, 4” wide minimum on each side with plastic fingers to support cables. Provide power strip with six (6) surge-protected outlets.  Design Make:  Panduit CN1. Acceptable Manufacturers:  Chatsworth, Hubbell.
e. Provide Category 6 UTP patch cables with RJ-45 modular jacks of sufficient quantity and length for all wired ports plus 10% additional spare capacity.  Acceptable Manufacturers:  Commscope, Belden, ADC.
f. Fiber Patch Panels shall be rack or wall mounted as called for.  Panels shall be constructed of 16 gauge steel, and be provided with adapter panels with duplex SC or LC couplers, mounted in housing, for all fiber cables installed.  Rack mounted housings shall have splice organizer drawers; wall mounted housings shall have a lockable hinged door enclosing the cable loop and termination section, and a latchable hinged door enclosing the connector section of the housing.  Patch panels shall accommodate 24, 48, 72 or 96 fibers as called for.  Acceptable Manufacturers:  Hubbell FCR Series with FSP Series adapter panels (rack mounted) or FCW Series (wall mounted), ADC, Belden, Corning.

g. Rack Mounted Patch Panels shall meet or exceed all Category 6 UTP specifications with EIA/TIA T568B wiring configuration with insulation displacement connectors on the back, and universal modular connectors on the front. They shall be 48-port angled UTP panels constructed of black anodized aluminum and be rack or wall mounted as called for.  Acceptable Manufacturers:  Panduit, Belden, ADC.

h. Provide 2RU high wire management for each fiber patch panel and each Ethernet switch.

4. Connection Hardware (at Computer Outlets):

a. Shall be modular and user configurable for future retrofit of fiber and multimedia connectors.  Data and VOIP connectors shall be RJ-45, 8-wire modular jack.

b. Each contact surface shall have a minimum of 50 micron hard gold and a minimum contact force of 100g.

c. Acceptable Manufacturers:

1) Hubbell

2) Belden
3) ADC
4) Panduit
SECTION 273000 - TELECOMMUNICATIONS SYSTEMS

PART 1 - GENERAL
1. SCOPE:

A. Furnish required Ethernet Switch w/ GBICs as requested by RCSD MIS. Provide fiber patch cables w/ terminations. Rochester City School District is responsible for final connections and programming configurations in their existing core switches.

B. This section includes minimum requirements for the following:

1. Type A Ethernet Switch

2. Fiber Optic Patch Cables

1.2 QUALITY ASSURANCE

A. Submitted Ethernet Switch must be specified design make to be compatible with RCSD District Standards.

1.3 SUBMITTALS

A. Manufacturers catalog sheets, specifications and installation instructions for all products in this section.

PART 2 - PRODUCTS

2.1 TYPE A ETHERNET SWITCH

A. Ethernet switch shall be compatible with existing RCSD MIS Cisco web based management software. Integrated Cisco IOS on switch.
B. 32-Gbps switching fabric, Stack-forwarding rate of 6.5 Mpps for 64-byte packets
C. The switch software and hardware will support the following Ethernet standards:

1. IEEE 802.3, 10BaseT, IEEE 802.3u, 100BaseTX

2. IEEE 802.3z, 802.3x, & 802.3ab Gigabit Ethernet

3. VLAN Trunking/Tagging: IEEE 802.1q 

4. Rapid Spanning-Tree Protocol

5. 802.1p Priority Queuing

6. Layer 2 & 3 Switching

D. IEEE P802.3af power provisions for (24) 10/100/1000 Base-TX ports.

E. Provide with (2) 1000SX SFP GBICs

F. Design Make:  Cisco WS-C3560-24PS-S Catalyst 3560 24 10/100 PoE + 2 SFP Standard Image
2.2 FIBER OPTIC PATCH CABLES

A. The multimode fiber utilized in the cable specified herein shall meet  EIA/TIA-492AAAA-1989, "Detail Specification for 62.5 SYMBOL 109  \f "Symbol"m Core Diameter/125 SYMBOL 109  \f "Symbol"m Cladding Diameter Class Ia Multimode, Graded Index Optical Waveguide Fibers." 

B. Cable Jacket:

1. The jacket shall provide the cable with a tough, flexible, protective coating, able to withstand the stresses expected in normal installation and service.

2. The outer cable jacket shall be marked with the manufacturer's name or file number, date of manufacture, fiber type, flame rating, listing mark, and sequential length markings every two feet. The marking shall be in contrasting color to the cable jacket.
C. SFP/LC and SC terminated ends to match switch and existing fiber patch panel.

D. Acceptable Manufacturers:

1. Belden CDT

2. ADC

3. OCCF

PART 3 - EXECUTION

3.1 PATCH CABLES

A. Neatly bundle and do not kink fiber patch cables. Provide 3-foot service loop at new switch end and existing CER rack/cabinet patch panel end. Provide J-hooks 4-feet on center across room to support patch cable from new switch to existing CER rack/cabinet fiber patch panel.

B. Patch cables shall be tested and certified for 1 Gb Ethernet.

C. Field cut and terminate fiber patch cables based on required field length.

D. Provide SC termination on existing CER patch panel end and LC/SFP termination at new switch end.

3.2 TYPE A ETHERNET SWITCH

A. Furnish specified switch based on quantities identified on drawings. Bolt new Ethernet Switches in indicated racks or cabinets above cat. 6 patch panels.

B. Furnish SFP GBIC modules with specified switch. Turn over to RCSD MIS for installation.

C. Provide cat. 6 patch cables for each connected PC or camera and patch over from adjacent cat. 6 patch panel.

D. Contact and schedule with RCSD MIS to perform switch configuration and connections. Coordinate connections to existing building core Ethernet Switch.
3.3 VOIP SYSTEM DESCRIPTION:

A. RCSD is in the process of completing a district wide IP based telephone system implementation. The new IP system manufacturer is Mitel and the system is based off the 3300 platform. Office phones in most locations have been replaced with new IP handsets connected to Cisco PoE switches in Communication Equipment Rooms (CERs). Existing classrooms have existing analog phones connected back to a Nortel Option 11 PBX.

B. There is typically an existing Cisco 6500 series core Ethernet switch in the CER A closet of each building. There are various model gigabit fiber connected Cisco 3000 series Ethernet switches in the edge Communication Equipment Rooms (CERs) of each building. The district is standardizing on PoE based edge switches.
C. [DESIGNER NOTES:
1) COORDINATE WITH RCSD MIS PRIOR TO DESIGN FOR WHOM IS RESPONSIBLE FOR SPECIFYING AND DESIGNING AND FURNISHING ANY DATA OR TELEPHONE SYSTEM EXPANSION OR NEW INSTALLATION.

2) COORDINATE LATEST EQUIPMENT DESIGN MAKES WITH RCSD MIS FOR TELEPHONE HANDSETS, ETHERNET SWITCHES, AND ANY OTHER RELEVANT NETWORK ELECTRONICS.]

SECTION 274101 – MULTI-PURPOSE ROOM SOUND SYSTEM
1. Work Included:

a. Provide labor, materials, equipment and services to perform operations required for the complete installation of the telecommunications system as described in this Section and detailed on the drawings.

2. Descriptions of Work:

a. Provide professional quality sound systems in the multipurpose room.

b. The public address system shall include the following components:

1) Main speaker amplifiers

2) Two way Loudspeakers With Mounting hardware (Mounting design by Contractor and system supplier)

3) Omni-directional loudspeakers

4) AM/FM Receiver

5) Cassette Deck

6) CD player

7) Mixer 

8) Microphones

9) Wireless Microphone

10) Equalizer

11) FM Assistive Listening

12) Feedback Controller

13) Wall Mounted Cabinet

14) Time-out relay interconnected to building wide Paging and Intercom per specification section 16760.

c. The sound systems shall include the components mentioned above and all other wiring, power and mounting hardware required for a complete working system.

3. Quality Assurance:

a. Overall system engineering, layout, equipment installation and testing shall be provided by an authorized representative of the equipment manufacturer.

b. Riser diagrams are provided on the drawings for schematic purposes only. Final device quantities and cable types and additional hardware components shall be verified by the system manufacturer.

c. All raceways and cable shall be installed in a neat and workmanlike manner.  All methods of construction that are not specifically described or indicated in the contract documents shall be subject to the control and approval of the Owner's Representative.  Equipment and materials shall be of the quality and manufacture indicated.  The equipment specified is based upon the acceptable manufacturers listed.  Where "approved equal" is stated, equipment shall be equivalent in every way to that of the equipment specified and subject to approval.

d. The Equipment Installer shall be manufacturer certified and all equipment furnished under this specification shall be installed by manufacturers certified personnel.

e. All equipment necessary for proper operation of the system, though not specifically called for or described in this specification, shall be provided and deemed part of this specification.

f. The system supplier shall have a service department with a 60 mile radius and respond to system problems within a 24 hour period.  Suppliers shall have been in business for a minimum of five years and must guarantee that spare parts will be carried for a minimum of 10 years.

4. Submittals:

a. Manufacturers catalog sheets, specifications and installation instructions for all components and cables.

b. Detailed description of system operation.

c. Wiring diagrams showing typical connections for equipment.

PART 2 – PRODUCTS

1. AM/FM Tuner:

a. AM/FM stereo digital tuner

b. 20 station memory presets

c. Station memory scan function

d. Digital fluorescent display

e. Tuning range:  FM = 87.5 to 108.0 MHz, AM = 530 to 1710 kHz.

f. THD:  Mono = 0.2%, Stereo = 0.4%.

g. Signal to noise ratio:  Mono = 80 dB, Stereo = 72 dB.

h. Power Requirements:  120 volts, 10 watts, plug connected.  To be used in conjunction with an amplifier and mixer.

i. Provide with rack mounting kit.

j. Design Make:  TEAC PTX 4030, or approved equal.

2. Amplifier:

a. Features:

1) Two channel

2) Stereo and mono input modes

3) Ultra - low Distortion

4) Amplifier protection circuitry

5) Distortion Indicator

6) Bridge-Mono and Parallel-Mono Modes

7) Selectable Input Sensitivities

8) Variable speed cooling system

9) Three year warranty

10) UL 1711 approved

11) Provide with rack mounting kit

b. Performance

1) Frequency response:  +/- 0.1 dB from 20 Hz to 20 kHz at 1 Watt

2) Phase Response:  +/- 10( from 10Hz to 20 kHz at 1 Watt

3) Signal - to - Signal noise ratio: better than 100 dB below full rated power from 20 Hz to 20 kHz.

4) THD:  less than 0.05% at full rated power from 20 Hz to 1kHz with linear increase to 0.1% at 20kHz.

5) Intermodulation Distortion: less than 0.05% from 10 mW to full rated power

6) Damping Factor: Greater than 1,000 from 10Hz to 400Hz

c. Power

1) Dual:  150W into 4 ohms, 100 into 8 ohms

d. Controls 

1) Front panel on/off

2) Back panel output control level for each channel

3) Back panel selector switch for Dual, Bridge-Mono and Parallel-Mono modes

4) Back panel selector switch for 70V or 8/4 ohm output modes.

5) Sensitivity selector switch 

6) Reset button 

7) Indicators

8) Power on

9) Signal indicator for each channel showing that there is output to channel

10) Design Make: TOA P-1030D 

e. Acceptable Manufacturers

1) TOA

2) Altec-Lansing

3) Approved Equal

3. Omni-Directional Speaker:

a. Provide 2 way Omni-directional speaker systems in the gymnasium.

1) Loudspeaker system (high and low frequency)

2) The speaker shall have a sensitivity of 97dB, 1 watt at 1 meter.

3) One main 12” round main driver, paper cone, cloth surround, four 3 ½ inch piezoelectric tweeters.

4) 200 watts RMS power handling.

5) 22” diameter spherical enclosure(white) with 26’” reflector(white).

6) Provide all required mounting hardware.

b. Design Make Sonic Systems Soundsphere 2212-1

4. Cassette Deck:

a. Features

1) Multi counter display 

2) Separate left and right stereo level controls and master record level control

3) Dolby HX PRO

4) Dolby-B and Dolby-C noise reduction

5) Timer switch

6) Provide with rack mounting kit.

b. Specifications

1) Track systems: 4-track, 2 channel

2) Heads: 1 erase 1 record/playback

3) Tape speed 4.78 cm/sec

4) WRMS: 0.06%

5) Signal to Noise Ratio: 59 dB w/NR off

c. Design Make: Tascam 102 MKII

5. Compact Disc Player:

a. Provide high quality programmable  player with the following Features

1) 19” rack mounting

2) 16 bit linear quantization at 44.1 kHz sampling frequency

3) 1 bit delta D/A conversion

4) S/PDIF digital output

b. Provide with rack mounting kit.

c. Design make: Tascam CD-201

6. Pre Amp / Mixer:

a. Provide minimum eight inputs (8 microphone and 3 line level) mixer in the multi purpose room)

b. The automatic mixer shall meet the following:

1) Input impedance: 13 k( gated, 200 k( auxiliary

2) Jumper selectable input gain 0dB, 26 dB or 46 dB

3) Maximum output level: +24 dB

4) THD: <0.06%

5) Built in Feedback prevention

c. Provide with rack mounting kit.

d. Design Make: TOA M900MKZ, or approved equal 

7. Digital Equalizer:

a. Provide 2/3 octave band equalizer.

b. The equalizer shall have the following features:

1) Rack mounting kit

2) Independent selection for boost and cut for 6 or 12 dB.

3) Precision calibrated linear scales.

4) 12dB input gain control.

c. Design Make:  TOA E-232, or approved equal

8. Feedback Controller:

a. Provide a frequency shifting feedback controller that meets the following requirements:

1) Frequency shift - 1.5,2.0,3.0,4.0,5.0,6.0 Hz

2) Shift Direction - selectable up or down

3) Inputs - line level up to +20dBm; balanced Z=10k(; Unbalance  Z=25(
4) Outputs - balanced Z=50(; Unbalanced Z=25(
5) Frequency Response +/-1dB 16Hz to 24kHz

6) Max Signal Capacity - +20dBm up to 10Khz

7) Noise level - -70+/-2dBm

8) S/N - 90 dB

b. Provide power, shift rate and bypass LEDs

c. Provide with rack mounting kit.

d. Design Make:
Polyfusion 755

9. Microphones:

a. Provide a total of two (2) microphones.

b. Microphones shall be unidirectional cardioid professional hand-held type with swivel mount adapter, built-in on/off talk switch, wind/pop screen and cable with phone plug.

1) Type:  Dynamic Microphone.

2) Polar Pattern:  Unidirectional.

3) Output Impedance at 1kHz:  250 ohms, unbalanced.

4) Frequency Range:  100-14kHz.

5) Output level at 1kHz:  -79dB (0.12mV) ±3dB.

6) Cables:  Shielded cable with single pole phone plug, 20 feet long.

7) Switch:  short-off type.

8) Provide two (2) floor stands, Atlas catalog No. MS-11C or approved equivalent.

9) Make:  TOA Model DM-604U or approved equivalent.

10) Provide 10 feet of cable and stand for each microphone

10. Choral Microphones:

a. Provide choral microphones for the stage area.

1) Impeadence 150 ohms.

2) Sensitivity 8mV/Pa.

3) Polar pattern: supercardioid.

4) Removable hanger.

5) Includes 30” cable.

b. Design make Crown CM30

11. Wireless Microphone Systems:  

a. Provide a wireless  system in the multi purpose room.

b. System shall include a hand-held transmitter and rack-mounted receiver.  The receiver shall be a single-channel, crystal-controlled device, operated on selected frequencies from 165-216 Mhz.  

c. The receiver shall incorporate diversity circuitry to eliminate phase cancellation and dropouts.  The receiver shall have a highly selective IF section and allow for at least six simultaneous systems on separate channels.  

d. The receiver shall incorporate a commander system to assure maximum dynamic range and noise reduction.  

e. The receiver shall be powered either by 115VAC or 13.6 VAC/VDC.  The receiver shall be rack-mounted in one rack space.  

f. The receiver shall be provided with two (2) remote 5/8 wave antennas with PL-259 (UHF type) connectors.  The receiver shall incorporate a four-segment LED bar graph display for AF level and LEDs for carrier indication and diversity operation.  The receiver shall provide an adjustable microphone-level output through a 3-pin XLR connector.  

g. The receiver shall be notified under FCC rules, Part 15, and DOC certified under RSP 121.  The hand-held microphone transmitter shall have an RF frequency range of 165 to 216 Mhz, an RF power output of 45mW (nominal).  Modulation shall be 54F3, 12 kHz deviation, 50 microseconds pre-emphasis.  

h. Current drain shall be 35mA.  Transmitter shall be FCC accepted under parts 90 and 74; radiated harmonic and spurious emissions shall be lower than FCC specifications.  

i. Antenna shall be omnidirectional, integral to unit.  Battery type shall be 9 volt alkaline, or 8.4 volt Nicad; battery life shall be 6-8 hours for alakaline, 1-1/2 to 2 hours per Nicad charge.

j. Provide with rack mounting kit

k. Design Make:  Receiver Telex FMR-70; transmitter shall be Telex HT-100 

12. FM Hearing Assistance System:

a. Provide one complete system in the multi purpose room.

b. FM Hearing Assistance System shall consist of one transmitter with antenna, audio cable and power supply, four (4) receivers with batteries and mini "earbud" earphones, and a wall plaque.

c. Provide with rack mounting kit.

d. Transmitter Specifications:

1) Microphone inputs:  two low-impedance, unbalanced, 1/4" phone jack.

2) Input Level:  Dynamic Mics:  250uV to 25mV.  Electret Mics:  1mV to 100mV, phantom powered.

3) Line Inputs:  One balanced bridging, 10K impedance, Female XLR.  One unbalanced, 100K impedance, RCA jack.

4) Input Level:  0.03 to 1V RMS, nominal.

5) Automatic Gain Control:  40dB range, 30mV threshold.

6) Input attenuator:  3 positions, OdB, -20dB, -40dB.

7) Low frequency attenuator:  6dB/octave, 3 positions: "O"=-3dB at 20Hz, "1"=-10dB at 80 Hz, "2"=-10dB at 240 Hz.

8) Tape output:  1K impedance, 1/4" phone jack.

9) Tape out level:  1V into 5K ohms, at threshold of AGC.

10) Monitor jack:  8-32 ohm load, 3.5mm jack.

11) Max. RF power supplied to final RF stage:  250 mW.

12) Max. transmitted field strength:  800uV/m at 30m.

13) Transmitter range:  300 ft. typical.

14) Operating Frequency:  Channel (E) 72.9 Mhz standard; Alternates:  Channel (A) 72.1, (F) 75.5, (H) 75.9 Mhz.

15) Frequency Tolerance:  ±0.005%.

16) Maximum deviation:  ±75khz.

17) Pre-emphasis:  75 mS.

18) S/N ratio:  55dB.

19) Power requirements:  100-130 VAC, 1 watt; 6-foot 3-wire grounded cord/plug.  12V DC at 75mA.

20) Antenna:  80" half-wave coaxial, integral with 50 ft. RG 59 coax cable, "F" connector.

e. Receiver Specifications:

1) Battery type:  9 volt.

2) Battery Drain:  12mA idle, 20mA average.

3) Battery Life:  10 hours, typical.

4) FCC approval:  Accepted by Notification, FCC Part 15.

5) Frequency:  72-76 mHz.

6) 1F:  70 kHz.

7) De-emphasis:  75mS to match transmitter.

8) FM Deviation:  ±75kHz, max.

9) AFC range:  ±300kHz.

10) Sensitivity:  2uV for 12dB Sinad with squelch defeated.

11) Input overload:  20mV.

12) Squelch threshold:  8-10uV.

13) S/N ratio:  10uV produces 50dB quieting.

14) Antenna:  Integral with earphone cord.

15) Controls:  Combination volume with on/off control.

16) Indicators:  Red "on" indicator.

17) Audio Frequency Response:  40Hz to 15kHz ±3dB.

18) Audio Output:  250mW max into 16 ohms.

19) Output load:  8-16 ohms.

20) Output connector:  3.5mm phone jack, mono.

21) Distortion:  1.5% THD at rated output.

22) Acoustic output:  130dB SPL max. with EAR 013, at 250mW output.

23) Make:  Williams Sound PPA VPE Value Pack System consisting of one (1) PPA T17 transmitter, four (4) PPA R7 receivers and all accessories for a complete operating system, or approved equivalent.

13. Equipment Rack:

a. Equipment rack shall include base with wiring access holes and conduit knockouts; top panel with knockouts; louvered side panels; louvered rear door with lock handle and spring loaded hinges; channel slides, one pair of front to rear adjustable mounting rails tapped to 10/32; panel mounting screws and assembly hardware; front door with cylinder lock.

b. Nominal 19” W x 26” D x 64” high, with minimum 26 rack mounting spaces.

c. Equipment rack shall house amplifier FM hearing assistance system transmitter, plug strip, amplifiers, equalizers, mixers etc., and have two storage drawers for storage of microphones and FM hearing assistance system components.

d. Provide and connect one (1) 6-outlet plugstrip with surge and noise suppression inside of equipment rack.  Make:  Wiremold Model T637SF or approved equivalent.

e. Make:  Soundolier 320-61

f. Acceptable Manufacturers:

1) Hubbell

SECTION 274102 – CLASSROOM AMPLIFICATION SYSTEM

1.1 WORK INCLUDED

A. Classroom Amplification Systems include all components required to amplify voice and other audio sources; an audio amplifier/mixer/built-in charger for microphone/transmitter(s), wall or ceiling speakers with mounting brackets and plenum speaker wire, Microphone, rechargeable microphone/transmitter, infrared sensor with plenum cable, NiMH rechargeable AA batteries, and power cords.
B. The following equipment is included as part of this section:

1. Infrared receiver/amplifier/mixer with built-in transmitter charging jacks, 8-band graphic equalizer, and 4 stereo audio inputs 

2. UL Listed 24V / 2.5A Power Supply (PS-24V-2.5) 

3. LightMic microphone/transmitter with rechargeable NiMH batteries (LT71) and cradle charger (BC-71) Volume Control Knobs.

4. Optional IR Handheld microphone/transmitter with rechargeable NiMH batteries for student pass-around use. (HM70) Secondary Clocks and Backboxes

5. Infrared sensor with plenum-rated coax cable (SR70F) 

6. Speaker(s) with mounting hardware and plenum-rated wire (see specifications)
1.2 SYSTEM DESCRIPTION

A. The system must have specifications and features that are equivalent to the LightSPEED LES 880iR Series Infrared Classroom Amplification System including integrated Infrared receiver/amplifier with the following:
B. Two IR channels with independent volume controls 
C. Three stereo audio inputs with independent volume controls 
D. One additional microphone input to add additional IR microphones to a room .
E. Page mute input with sensitivity adjust
F. Teacher Voice Priority, switchable on/off
G. Two audio outputs with level controls
H. Four speaker outputs with on/off switches for independent speaker zoning
I. 8-band graphic equalizer
J. Two battery charger outputs for rechargeable transmitter(s)
K. Two infrared sensor inputs with sensor short indicator, capability to power up to six IR sensors
L. Page mute function that passively detects the audio signal of a page coming through the PA system without compromising system performance or voiding warranties. As an audio signal is sent to the PA speaker, the page mute function detects that signal and immediately mutes the audio amplifier.

M. Teacher voice priority function that mutes the student pass-around microphone and/or the other audio sources connected to the audio amplifier. The function shall be controlled with a 3-position switch: OFF, Teacher over Audio IN, Teacher over Audio IN and student microphone. 

N. The receiver-amplifier shall fit any standard audio rack and be rack-mountable with the optional rack-mounting kit.
O. The system shall be available with an alternative group of 2 frequencies to allow for a total of 4 compatible channels in a single room or common area.
P. The system shall carry a “No Audio Dropout Guarantee” for enclosed classrooms up to 1600 square feet with ceiling heights of 12 feet or less.
SECTION 274120 – CLASSROOM VIDEO SYSTEM

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A. Provide a state of the art video system.

B. The complete system shall include, but is not limited to, the following:

1. Video projector - By RCSD M.I.S.
2. Video projector ceiling mount and A/V tile- by Electrical Contractor.
3. P.C./Mac interface - By RCSD M.I.S.
4. Audio/Visual equipment rack - By RCSD M.I.S.
5. Combination DVD/VCR players - By RCSD M.I.S.
6. Digital videodisk players - By RCSD M.I.S.
7. Videocassette recorders - By RCSD M.I.S.
8. Document camera - By RCSD M.I.S.
9. Video distribution amplifier - By RCSD M.I.S.
10. VGA switch - By RCSD M.I.S.
11. High output video projector - By RCSD M.I.S.
12. Digital tablet - By RCSD M.I.S.
13. Cabling between equipment - By Electrical Contractor.
14. AV cart - By RCSD M.I.S.
15. Projection screens - by General Contractor or Electrical Contractor.
2.2 CEILING PROJECTOR MOUNT

A. The assembly shall be constructed of 14 gauge steel.

B. Mount:  Shall be adjustable (20o tilt, 10o pitch, 180o Yaw) and designed specifically for LCD projector being installed.  Shall mount directly to ceiling or on 2” pole.

C. Pole:  Provide adjustable length pole with length, as required, for installation.

D. 2’ x 2’ ceiling mount:  Shall replace 2’ x 2’ ceiling tile, be suitable for 2” pipe and include all required hanging hardware.  Provide four (4) ceiling support wires from mount to structure.

E. Design Make:  Display Devices, Inc. PCM-XXX (Lower Mount), CTP-2X2 (Upper Mount) and PLMT Series Pole or approved equal.

2.3 A/V CEILING PLATE 

A. Shall accommodate installation of two (2) duplex receptacles, multimedia video connections and ceiling mounted projector in one 2' x 2' ceiling plate.

B. Shall replace or sit above 2’ x 2’ or 2' x 4' ceiling tile, be suitable for 1 1/2” pipe and include all required hanging hardware.  Shall have separate knockouts for power and AV cabling and connectors.  Provide four (4) ceiling support wires from mount to structure and turnbuckles for leveling of plate.

C. Shall be white in color.

D. Shall have a minimum weight capacity of 250 lbs.

E. Design Make:  Peerless CMJ455 or approved equal.
2.4 A/V CABLING AND WALLPLATES
A. All interconnect audio and video cabling and patch cabling shall be high-resolution shielded type coaxial cable.

B. Audio and video cabling lengths are to be field measured unless otherwise listed.

C. All S-Video (Y&C) signals transmitted over 6’ shall be split onto (2) separate coaxial cables. (1) Cable for the Y signal and (1) cable for the C signal. These individual cables shall have BNC connectors.

D. All full-length cables between active components shall have factory pre-terminated connectors. Field verify cable terminations requirements i.e. (male/male) or (male/female).

E. All analog S-Video, Composite Video cabling shall be 75(.

F. Video cabling shall meet the following requirements:

1. VGA Video cabling

2. HD15-pin type connectors

3. Bandwidth - 135 MHz @ 50’, -3dB, w/.7 Vp-p signal

4. .35” diameter

G. Design Make:  Inline IN8000 series, Extend Electronics or Approved Equal

1. S-Video, Composite, and Component Video cabling (Lengths over 6’):

a. BNC style male connectors on both ends of cable.

b. Provide individual cables for multi-cable runs.

c. 18 AWG RG6 conductors terminated 75(.

d. Attenuation:  2.7 dB/100ft @ 200 MHz

e. Capacitance:  17.1 pf/ft. nominal

f. Bandwidth:  230 MHz @ 100’, -3dB, w/.7 Vp-p signal

g. .28” diameter

h. Design Make:  Inline IN7200 series or Approved Equal

2. S-Video Patch Cabling (6’ Lengths or Smaller)

a. 4-pin mini D style connectors on two 26 awg coaxial cables in same jacket

b. Bandwidth - 120 MHz @ 50’, -3dB, w/.7 Vp-p signal

c. .24” diameter

d. Design Make:  Inline IN8600P series or Approved Equal

3. Shielded Twisted Pair Audio Cable

a. Cable shall be ASTM tinned copper, 18 AWG polypropylene insulated, twisted pairs.

b. Each pair shall be individually shielded with aluminum-polyester shield and 20 AWG stranded tinned copper drain wire.

c. Cable shall be UL listed NEC type CMR, constructed in accordance with UL Standard 4444 and comply with UL 1666 vertical shaft flame test.

d. Cable shall be fully functional from -20(C to 75(C.

e. The assembly shall have an overall PVC jacket.

f. Design Make:  West Penn or Approved equal

4. Speaker Wire

a. 2 conductor twisted, No. 14 AWG stranded copper

b. Design Make:  West Penn Wire Corporation, No. 226

5. Wall Plates and Connectors

a. Fits standard backbox configurations.

b. Modular design adaptor plates for ganged connectors.

c. Color as selected by Engineer.

d. Provide labeling for each port.

e. Design Make:  Extron CMP Series with MAAP modules.

H. Provide the following cable adapters as required:

1. S-Video - 4-pin mini DIN male to (2) coaxial BNC female, Design Make: Inline IN9093

2. Composite - 6’ RG-59 coaxial cable Type F male to RCA male, Design Make:  Pacific Cable 205-515

3. Composite – RCA male to BNC female, Design Make:  Inline IN9004

2.5 PROJECTION SCREENS

A. Manual Screens:
1. Case:  Heavy gauge octagonal steel case, flat black design, baked enamel finish, heavy duty chrome plated steel end caps.

2. Screen Fabric:

a) “White Magic” Screen:  Fiberglass matte white surface with masking borders on flame resistant (NFPA-701) mildew resistant, seamless fabric.

b) Bottom of Fabric:  Mounted into metal strip in tubular steel slat finished in baked enamel.

c) Top of Fabric:  Mounted into a metal strip in a metal camlock roller system.

d) Provide blank (black) space at top minimum 24” to allow lower projection area.

3. 70 inch square screen surface unless noted otherwise on drawings.

4. Provide steel brackets for attaching case to ceiling or wall as shown.

5. Controlled screen return.

6. Pull cord.

7. Motorized Screen:

a) Case:  Extruded aluminum, ceiling recessed white finish, open slot for screen, removable bottom panel for easy access, with perimeter flange to accept ceiling grid.  Steel end caps.  Set up to accept multiple formats.  7-1/2”w x 6-1/2”h x 14’-6”l unless noted otherwise on drawings.  Draper “Access” or similar.

b) Screen Fabric:  100% vinyl, high contrast, high gain, tab tensioned arrangement, NFPA-701 compliant, mildew resistant.  Draper M-2500, 8’h x 10’w viewing area unless noted otherwise on drawings.  

c) Roller Assembly:  Motorized 3” diameter metal roller, supported by brackets, in track inside case, so screen can be centered in case bottom of viewing surface enclosed in dowel.  Roll fabric so viewing surface come off front of roller.

d) Motor:  Electrically operated 110 volt, 3 wire motor mounted inside screen roller.

e) Design Make:  Draper “Access/Series V” or approved equal.

8. Fixed Screen:

a) Draper Clarion Wraparound or similar.  All white stretched vinyl surface around rigid aluminum frame, M1300 Type, 63-1/2”h x 83-1/2”w unless noted otherwise on drawings, surface mount to walls.

9. Acceptable Manufacturers:

a) Draper

b) Da-Lite
c) Approved equal.
SECTION 275123 - PAGING AND INTERCOM SYSTEMS
1. seq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 Quality Assurance:

d. The supplier shall be an authorized Manufacturers Distributor with In-house Staff factory-trained in the installation, maintenance and programming of all components.

e. The Supplier shall have a local service department (within a 50 mile radius) and have available a minimum of three (3) factory trained technicians within a 24 hour period.

f. All components shall be fully tested and documented to operate as a complete system.

g. Supplier must guarantee that all replacement parts will be carried in stock for a period of 10 years minimum from the date that the system is commissioned.

h. Provide on-site technical training to Owner personnel covering complete system maintenance and operation.  Include a minimum of sixteen (16) hours, in four (4) separate sessions.

4. seq level1 \h \r0 System Description:

a. Provide a paging and intercom system.

b. The complete system shall include but is not limited to the following:

1) Equipment cabinets.

2) Distribution frames and patch panels.

3) Premises wiring and connections.

4) Jacks and face plates.

5) Testing.

6) Raceways.

7) Training.

8) Intercom devices.

9) Standby power.

10) Paging control equipment, amplifiers, etc..

11) Speakers and housings.

12) Cassette tape players, AM/FM tuners, microphone(s), Antenna.

13) Emergency call system devices.

c. seq level2 \h \r0 All telephone handsets both analog and digital shall be connected directly to the digital telephone switch.  Only speakers and call buttons shall be connected to the intercom/paging control equipment.  The systems shall be interfaced via tie lines/or trunks to allow for the following functions:

1) All call, zoned and individual speaker paging from any analog or digital phone connected to the phone switch.

2) Night ring through all paging speakers. 

5. Paging and seq level1 \h \r0 

seq level2 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 Intercom System:

a. Shall use advanced microprocessor technology, be user programmable and be controlled by a central administrative control station equipped with microphone, speaker, hand set and control panel with appropriate buttons to program and operate the system.

b. The system shall have the following features:

1) Amplifiers for provision for up to eight programmable zones including emergency all page.

2) Amplifiers for program distribution from an AM/FM radio and cassette tape player to any of the programmable zones.

3) Speaker control assemblies for direct connection of speakers in each room and for zone connection of corridor speakers.

4) Intercom amplifier for hands free communication between speaker and any phone.

5) Intercom and program panel at rack mounted head end equipment providing inputs for microphone or auxiliary plus a built-in microphone for emergency announcements.

6) Connection port at head end equipment for connection of computer or modem line for system diagnostic checks.

7) Tone generator with four (4) emergency tones and three (3) class change tones connected to master clock; specification section 16730.

8) Two way voice communication links to the telephone switch allowing the following:

a) Direct dialing two way "amplified voice" intercom between administrative telephones and classroom speakers.

b) Predetermination by administrative user as to whether to ring the telephone or the speaker.

c) Distribution of emergency announcements to all speakers from any authorized telephone (any phone shall be authorized using a 3 digit access code).

d) Night ring through selected zones.

9) seq level3 \h \r0 Two way voice communication between the classroom speaker and administrative control center via push to talk button.

10) Emergency Call Button:

 [DESIGNER NOTE:  FOR USE IN MIDDLE SCHOOLS AND HIGH SCHOOLS  OR AS REQUESTED.]
a) Momentary contact push button flush mounted in a standard outlet box. 

b) Button shall be orange or red colored and labeled “EMERGENCY”.

c) Button shall activate emergency call at P.A. control center and on emergency call indicator panel,  which shall show the room number.  Displays shall be located in the Main Office [and the Security Office].  Button activation shall automatically open communications channel from the office to the classroom in which the button was activated.

d) Design Make:  Rauland RS509.

e) Acceptable Manufacturers:

(1) Bogen:  “CA” Series.

(2) Dukane:  “9A” Series.

c. seq level2 \h \r0 

seq level3 \h \r0 Power amplifiers shall meet the following:

1) Capable of delivering 250 watts continuous RMS power.

2) Frequency response shall be 45 Hz to 20 Khz at rated output with less than .5% harmonic distortion over the full bandwidth.

3) Signal to noise ratio shall be greater than -90db below rated output for the 20-20 Khz bandwidth.

4) Input sensitivity shall be 1 volt RMS at 1 Khz for rated output and input impedance shall be 75 K ohms.

5) Separate amplifiers shall be provided for program and paging.

d. seq level2 \h \r0 Speakers:

1) Cone type speakers (main system, ceiling mounted) shall be 8" diameter with attached 25 volt line matching transformer and meet the following standards:

a) Frequency range of 30 to 15,000 Hz.

b) Power rating of 10 watts, 16 watts program.

c) Voice coil impedance of 8 ohms.

d) Magnet weight 4.8 ounces, ceramic.

e) Flux density 9,000 lines/square cm.

f) Axial sensitivity of 93 db at 4 ft. with (1) watt input.

g) Line matching transformer shall have taps for 1/2, 1, 2, and 4 watts.

2) seq level3 \h \r0 Exterior and Gymnasium:  (Wall mounted)

a) Wall mounted, 10-1/2" diameter projector type speaker 350 Hz - 12 Khz frequency response, 120 dB sound level with 130o dispersion.

b) Outdoor type shall be weatherproof.

c) Taps:  4, 8, 16  watts.

e. seq level2 \h \r0 

seq level3 \h \r0 Speaker Housings:

1) The housing for ceiling recessed speakers shall include a grille which has a round steel frame with perforated steel center, all finished in flat white, and a 4" deep round back box.

2) Speakers in Gymnasium shall be mounted in a square 4" deep flush box finished with epoxy paint and constructed of 18 gauge sheet steel.  Box shall be rigidly fastened to the structure.

3) Exterior speakers shall be mounted in a weatherproof, vandal resistant enclosure.

f. seq level2 \h \r0 Upon failure of any electronic components in the system emergency announcements shall be able to be made from the microphone at the control center.

g. Acceptable Manufacturers:

1) Rauland - Borg

2) Dukane

3) Bogen

6. seq level1 \h \r0 

seq level2 \h \r0 Distribution Frames and Connectors:

a. Wiring terminations in closets shall be made using #66 punch down, modular terminal boards.  All terminations shall be labeled per TIA/EIA 606A.

b. All connectors shall be modular in construction and meet EIA/TIA category 5e requirements for near end cross talk (NEXT) and attenuation.  Connectors shall be 8 position 8 wire coded per EIA/TIA 568A.  Provide connectors for all telephone instruments shown on plans.

c. All cabling shall be white Category 5e.

d. Acceptable Manufacturers:

1) Panduit

2) Amp

3) Ortronics

4) Hubbell

SECTION 275123.01 - SYNCHRONOUS CLOCK AND PROGRAM SYSTEMS

PART 1 – GENERAL

1.1 SYSTEM DESCRIPTION

A. General:  

1. The clock and program system is an integrated, microprocessor-based system for originating and distributing time and time correction signals.  It displays the time at remote locations and provides programmed, audible signals and operation of remote switching.  The system transmits times and program signals to indicate clocks and audible signal equipment over paging and intercom system wiring.  The system shall be capable of 48 hour backup in the event of a power outage.

2. Systems shall provide synchronized GPS time throughout all district buildings.  

3. Synchronized time with LAN at each DMDF. 

4. Wireless correction signal.

B. Provide all components and installation required for system features and functions that include, but are not limited to, the following:

1. Precision time reference independent of line frequency.  Battery backup of timekeeping.

2. Operates and automatically corrects all secondary synchronous clocks.

3. Automatic daylight savings time correction.

4. Function and Performance of Program Control System:  Provide all components and installation required for system features and functions that include, but are not limited, to the following:

a. Continuously run a minimum of three independent schedules of events simultaneously.  Minimum of 125 events per schedule.  Schedules shall correspond to the three grade levels K-4, 5-8 and 9-12.

b. All event schedules can be programmed to run continuously, controlling any output circuit.

c. Minimum of four output circuits for automatic remote function switching.

d. All output circuits have automatic daylight savings time correction and automatic shift to a separately programmable holiday schedule.

e. Events scheduled using keypad and LED or liquid crystal display.  System shall be user programmable and user friendly.

f. Nonvolatile memory for event schedules.

g. Circuit duration for events adjustable from one of twenty-nine seconds minimum.

h. Manual controls for all output circuits on integral control panel.

i. The clock and program system shall interface with paging and intercom system to provide a program tone over the paging and intercom system speakers.

j. The clock system head end equipment shall mount in surface mounted enclosure.
5. Remote programming of system via LAN.
1.2 SITE SURVEY
A. Layout:  Perform system site survey prior to installation.  Submit results to Engineer.  Provide additional access points at no charge to Owner for complete coverage throughout the construction floors.

PART 2 – PRODUCTS

2.1 MASTER CLOCK AND PROGRAM CONTROLLER

A. The master clock and program controller shall be micro-processor based and of solid state, modular design.  Each individual function shall be provided by solid state plug-in panels or modules.

B. Each program circuit shall be programmed for time of day, day of week and holiday routines.  Programs shall be user changeable.

C. The programmer display shall consist of a minimum eight digital display to indicate day of week, hours, minutes and seconds.  Programmer keyboard shall consist of ten numerical pushbuttons (0-9) and function pushbuttons as required to program the specified master clock and program controller.

D. From The Programmer/Display, The System User Shall As Minimum Be Able To Program The Functions Listed Below:

1. Set the date, day and time.

2. Clear previous programs.

3. Enable new time programs.

4. Enable or disable discrete outputs on command.

5. Program 10 discrete outputs based on day (including holiday), and time.

E. Provide a program channel selector switch with a minimum of four selectable positions, to allow up to four separate programs per circuit.  Each program selector channel shall be user-programmable for such functions as half-day, regular day and Auditorium schedules.

F. In the event of 120 VAC power loss, the master clock and controller shall not lose memory and retain all programming.  When 120 VAC power is restored, all system clocks and program circuits shall be automatically updated to the current day and time.  Provide minimum 48 hours of battery reserve.

G. Provide correction each 4th hour and upon restoration of power.

H. Provide a temperature compensated crystal oscillator for 60 Hz reference to the controller.  The controller shall be accurate within two seconds per month.

I. Provide a key-operated lockout to prevent unauthorized programming of the controller.

J. The master clock and program controller shall operate on 120 VAC 60 Hz power.  Operating temperature range shall be 32(F to 122(F.  Operating humidity range shall be 0% to 95% RH noncondensing.

K. Enclosure shall be code gauge steel with baked-on enamel finish.  Panel face shall be smooth with no projections.  All components shall be located behind a lockable outer door made of plexiglass and metal.  Enclosure shall be surface mounted.

L. Synchronized time received from roof-mounted GPS antenna.  Correction of clocks via transmission from signal from transmitters. 

M. Design Make:  Primex 14400 with Primex 14480 and Primex 14342.

N. Acceptable Manufacturer:  Sapling.

2.2 WIRING

A. Provide 120 volt branch circuits and clock outlets for secondary clocks.

2.3 SECONDARY CLOCKS

A. Provide a direct wire synchronous motor driven clock.  Provide correction each 4th hour, and upon restoration of power.  Clock shall operate from a 120 volt power outlet.

B. All clock components shall be heavy-duty and completely sealed.

C. Provide shatterproof lens.

D. Provide hour, minute hands.  Hand color shall be black.  Dial shall be 12 in. round for classrooms and 16 in. round for gymnasium, Pool and cafeteria and auditorium.

E. Provide wire clock guard for Gymnasiums, Pools and where noted on the drawings.

F. Design Make:  Primex Traditional Series

G. Acceptable Manufacturer:  Sapling.

2.4 BACK BOXES

A. General:  Provide recessed back boxes for all clocks and signal devices.  Equip with knockouts and hanger straps.  Provide box cover plate and grounded receptacle to suit mounting and connection of devices.  Reuse existing backboxes where possible.

2.5 SIGNAL DEVICES

A. Class tone changes shall be broadcast over the paging and intercom speakers called for in Section 16760.

2.6 ADDITIONAL WORK TO BE INCLUDED

A. Provide 10% spare secondary clocks; minimum of three (3).

B. Provide all power branch circuits and installation work required.
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