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Architectural Specifications for
TeachLogic SPECTRUM  II Classroom Sound Field System

Part 1. GENERAL
1.1 Summary

A. Classroom Sound Field System with wireless voice and media amplification include all components required to amplify voice and other audio sources; an audio amplifier/mixer/receiver, ceiling or wall mount speakers with mounting brackets and plenum rated speaker cable, Crescent, Pendant, Body-pack and/or handheld transmitter/microphones, infrared sensor with plenum-rated cable, NiMH rechargeable batteries and switching power supplies.

B. Based on Research Findings - Benefits of a Classroom Sound Field System.

· Improved academic achievement, especially for younger students

· Increased attention to verbal instruction and directions

· Higher academic achievement and improved test scores
· 30% of the students will hear their teacher significantly better

· Improved understanding and comprehension

· Overcome ambient noise, interior and exterior

· Improved student participation and interaction

· Decreased distractibility and increased on-task behavior

· Improved spelling ability under adverse listening conditions

· Improved language growth due to improved hearing

· Decreased number of requests for repetition

· Reduced teacher voice strain and fatigue

· Reduced teacher absenteeism

· Increased mobility for teacher

· Classroom stress is reduced

· Improved testing scores

· Increased student speaking confidence

· Behavior problems are reduced

· Children with slight hearing disability benefit significantly

· Improved student oral communication skills

· Improve ease of teaching
1.2    Application

A. Classroom Amplification should be installed in new schools (public or private, pre-school through university), schools scheduled for renovation, and for special needs (comprehensive needs) projects in all classrooms, learning spaces, resource rooms, media centers, and labs. Additional rooms may be considered where special needs apply (students with hearing impairments) teacher assistive devices (vocal or auditory impairments), or special room needs due to excessive ambient noise levels, size and/or location (gymnasium, cafeteria, music room, conference rooms).

B. Multiple speaker options shall be available for rooms of varying shapes and sizes, including ceiling and wall-mount types. Speakers should be placed near the instructional area so the maximum benefits of the sound amplification system are achieved for all students. All speakers shall be provided with the proper mounting hardware including support bridges for in-ceiling speakers and brackets for wall-mount speakers. Plenum rated wire will be provided with all speakers installed in ceiling plenum.

C. It should be feasible to locate the receiver/amplifier anywhere in the classroom without degradation of signal or sound quality, including cabinets, wall-mounted shelves, countertops or rack-mount in standard electronic equipment cabinet. 

D. The Infrared sensor shall be capable of being mounted on the ceiling. The sensor is connected to the receiver/amplifier and phantom powered through the coaxial cable. The preferred location of the infrared dome sensor is on the ceiling, at or near the center of the classroom. The sensor shall come with a ceiling support bracket to mount the sensor flush to the ceiling.
1.3    Description 

A. The classroom Amplification System shall include but not limited to the following components.

1. Infrared receiver/amplifier/mixer (model: IMA-700) shall have two infrared receivers, two phantom powered infrared sensor inputs, nine-band equalizer ±12dB, four independent power amplifiers (18 watt, RMS, into 4Ω load), three stereo line inputs with +15 dB gain boost and line output with gain control for ALS (assistive listening system) and page pass through/mute (input: 8Ω, 25V, 70V, 100V), size standard full rack 18”.
2.  UL Listed 19VDC / 4.75A / 90W switching power supply. (model: AC-70)

3.  Transmitter/Microphone to be specified for classroom system.
(a) Crescent chest-worn transmitter (model: IRT-30) with built-in microphones, external battery contacts to accommodate drop-in charger, rechargeable NiMH battery and an adjustable lanyard with a (safety) breakaway clasp. A uni-directional plug-in (model: LM-300) microphone shall be included for plugging into top of Crescent for enhanced performance.

(b) Pendant transmitter/microphone (model: IRT-89) including a plug-in    microphone (model: LM-300) and a Lanyard with a break away clasp, Drop-in charger compatible and including rechargeable NiMH batteries. 

(c) Body-Pack Transmitter (model: IRB-30) with choice of microphone to   plug in: Headband/Boom (model: HBM-935), Lapel (model: LM-835) or Collar (model: CM-835), Belt clip, Drop-in charger compatible and including rechargeable NiMH batteries.  

(d) Handheld transmitter/Microphone (model: IRH-35) ergonomically designed for handheld use, student pass-around use. Drop-in charger compatible and including rechargeable NiMH batteries.
4. Drop-in battery charger for Crescent, Body-Pack Transmitters and Handheld microphone featuring optimized charging rate for NiMH batteries, automatic charge protection, and recycle feature to restore the batteries and extend the service life (model: BRC–50).
Or

5. Drop-in battery charger for Pendant Transmitter and Handheld microphone featuring optimized charging rate for NiMH batteries, automatic charge protection, and recycle feature to restore the batteries and extend the service life (model: BRC–202).

6. Infrared Dome Sensor with 6 large receiving diodes for superior infrared reception, ceiling mountable with quick-connect T-Bar tile mount, with 50 feet of plenum rated coaxial cable with “RCA” connectors to interface with receiver/amplifier (model: ICS–55).
7.  Four coaxial speakers, 6” cone with efficient high frequency tweeter, 30 watt power rating, 8Ω, ceiling mount with tile bridge, back-can, and metal grille with trim ring (model: SP-628), or Lay-in ceiling speaker assembled, articulate vocal clarity, 6” cone with efficient high frequency tweeter, 30 watt power rating, 8Ω, integrated steel back-can along with 24" tile bridge which allows for quick and easy installation (model: SP-628L). Both ceiling speakers ETL plenum rated conforming to UL-2043 standard or Four wall-mount two way speakers, 30 watt, 8Ω, with mounting brackets (model: SP-2000), all speaker packages include 100 feet of plenum rated 18 gauge speaker cable.

8. Optional second wireless microphone with rechargeable NiMH batteries, either Handheld (model: IRH-35), Crescent microphone (model: IRT-30), Pendant microphone (model: IRT-89) or body-pack with choice of electret microphone (model: IRB-30).
1.4     Regulatory Requirements


A. Conform to building code requirements applicable to the work specified.


B. Conform to appropriate sections with regard to applicable requirements specified.

1.5      Quality Assurance

A.  Qualifications

1. Installer Qualifications: Installer will be experienced in performing    work of this nature by having completed similar installations, having the skills and the knowledge required to complete this project.

a. Certificate or Contractor’s License to be provided upon request.

2.  Manufacturer Qualifications: Manufacturer is capable of providing field service delineation during construction, approving acceptable installer and approving application method.

B.  Acceptable Manufactures 

1. Basis of Design: TeachLogic, Inc., 1688 Ord Way, Oceanside, CA. 92056, Toll Free 800-588-0018 local 760-631-7800, Fax 760-631-1283. 
Website: www.teachlogic.com

2.  Substitutions must be in full compliance to specifications as written.

C. Manufacture Testing: Manufacturer to provide quality assurance certificate for each system and all of its components. A report for each system will be available upon request. Report will include serial numbers and pertinent testing data for all of the system functions.

1.6     Submittals

A. General: Submit listed submittals in accordance with “Conditions of the Contract”.

B.  Manufacturer’s data on all products including but not limited to:


1.  Catalog cut sheets


2.  Installation instructions


3.  Typical wiring diagrams

4.  Drawings showing speaker locations

5.  Operation and maintenance manuals


6.  Manufacturer’s warranty documents


7.  Manufacture’s parts lists


8.  Product serial numbers

1.7    Warranty

A. Warranty: Refer to “Conditions of contractor” for warranty and repair provisions. 

B. Repair: Manufacturer shall offer repair services on all Classroom Amplification System components. Owner shall prepay shipping for all items returned to manufacturer for repair. The manufacturer shall repair or replace system components as specified under the warranty. Manufacturer shall repair components within five (5) working days of receipt. Items returned to Owner will be shipped via most appropriate method for expediency and be cost effective, cost to be paid by manufacturer.

C. Manufacturer’s Warranty: All the major system components (transmitters, receiver-amplifier, sensor, and speakers) shall be warranted for five (5) years against defects occurring while used in normal classroom instruction. 

1.  Submit, for Owner’s acceptance, manufacturer’s standard warranty document executed by authorized company official. 

2.  Warranty Period: five (5) years commencing on Date of Substantial Completion.  

1.8    Owner Instruction

A. Owner’s Instruction: User training will be performed by installing contractor or designated representative. The training will include a basic explanation of how infrared transmission is accomplished, comprehensive instruction of the system operation, and simple troubleshooting guidelines

B. Instruction materials and detailed Owner’s manual shall be provided to cover operational and basic maintenance procedures.

Part 2  PRODUCTS
2.1   Overall System Description


A. The system must have specifications and features that are equivalent to the TeachLogic 7000 Spectrum Series Infrared Classroom Sound Field System including integrated infrared receiver/amplifier/mixer with the following:



1. Two IR channels with independent volume controls



2. Four Stereo audio inputs with independent volume controls and +15 dB 
gain boost adjustment



3. One rear panel Line output for recording


4. One front panel Line output with gain control for ALS (assistive listening 
system)



5. Nine-Band Equalizer ±12 dB
6. Three infrared Sensor inputs (RCA-type)
7. Page Over-ride (muting) with Page Pass through to classroom speakers
2.2   Receiver/Amplifier Specifications

A.  Power output: Four Amplifiers, 18 Watts ea. (RMS), total 72 Watts (RMS
B.  Frequency response: 40 Hz, -18 kHz, ± 3 dB

C.  Power supply: 19VDC / 4.75A / 90W (CE, CSA and UL Listed)
D.  Signal-to-noise ratio: more than 65dB

E.  Total Harmonic distortion: less than 1% @ 24 watts (6W / channel)

F.  Speaker Load Impedance: 4 Ω or 8Ω each amplifier

G.  Infrared receivers:

Standard FM sub-carrier frequency: Channel A (2.08 MHz) 

Standard FM sub-carrier frequency: Channel B (2.54 MHz)

H.  Normal Deviation: ± 25 kHz

I.   Maximum Deviation: ± 25 kHz

J.  Operating Range: 2500 Ft²., 60 Ft. line-of-sight (typical)

K.  Tone Squelch: RF carrier / tone key control

L.  Controls:


1.  Power Switch with LED indicator


2.  Two IR microphone volume controls with IR reception indicator


3.  Four Auxiliary input volume controls


4.  One audio output for personal FM transmitter with gain control


5.  Nine-Band Equalizer ±12 dB with security cover
6.  Page Over-ride (muting) with Page Pass through to classroom

speakers input: 8Ω, 25V, 70V, 100V
M.  Connections:

1. Four speaker outputs – phoenix connector

2. Four Aux Audio inputs, Line Level, Dual RCA with +15 dB Gain Control
3. Rear panel auxiliary output (dual RCA)
4. Front Panel Audio Output for personal FM system with gain control (3.5mm)
5. Page Over-ride (muting) with Page Pass through to classroom speakers

input: 8Ω, 25V, 70V, 100V
6. Three IR Sensor inputs (RCA-type)
7. 19VDC Power input
2.2 Crescent IR Transmitter/Microphone (IRT-30)

A.  Crescent transmitter/microphone with built-in microphones and equipped with 6 emitting diodes for reliable performance. Intended to be worn around the neck.

B. Lanyard: Adjustable with a break away (safety) clasp.
a. Microphone input jack: External input jack (3.5mm), switchable: Mic. or Aux level
b. Plug-in uni-directional microphone (LM-300) for enhanced performance.
C. Gain control for changing microphone volume

D. Push “on/off/mute” power button
E. Channel A/B selection switch 

F. Power “on”  LED:

a. Green = Battery have a useable charge

b. Red = Battery need to be recharged
c. Blinking LED in mute mode
G. Standard sub-carrier frequencies: 2.08 MHz / 2.54 MHz

H. Modulation: FM wide-band

I. Audio Distortion: 0.3% (+10 kHz deviation @ 1 kHz)

J. Battery Power: AA NiMH Rechargeable Battery 
K. Battery Life: Approximately 7 Hrs.
L. Battery contacts to interface with drop in charger for auto recharge

M. Dimensions: 4¾" W x 1" D x 1¾" H
N. Weight (with battery): 3 oz. 
2.3 Pendant-Style IR Transmitter/Microphone (IRT-89)

A. Pendant transmitter microphone is a complete system with a built-in microphone and equipped with 10 emitting diodes for reliable performance. Intended to be worn around the neck.

B. Lanyard: Adjustable with a break away (safety) clasp.

C. Microphone input jack: Top/Center (3.5mm)
D. Plug-in uni-directional microphone (LM-300) for enhanced performance. 

E. Gain control for changing microphone volume

F. Power Slide Switch:  ON / OFF

G. Channel A/B selection switch 

H. Power “on”  LED:

a. Green = Batteries have a useable charge

b. Red = Batteries need to be recharged

I. Standard sub-carrier frequencies: 2.08 MHz / 2.54 MHz

J. Modulation: FM wide-band

K. Audio Distortion: 0.3% (+10 kHz deviation @ 1 kHz)

L. Battery Power: Two AA NiMH Rechargeable Batteries 
M. Battery Life: Approximately 7 Hrs.
N. Battery contacts to interface with drop in charger for auto recharge

O. Dimensions: 5¼" H x 1½" W x ¾" D
P. Weight (with batteries): 4.6 oz. 

2.4 Body-Pack Trantsmitter (IRB-30)

A. Body-pack transmitter is normally worn on the belt or waist band. A microphone of choice is plugged into the transmitter (Headband HBM-935, Lapel LM-835, or Collar CM-835) to comprise a complete IR voice transmission system. 

B.  Microphone Input Connection: Top (3.5 mm jack)

C.  Ten (10) Transmitting diodes

D.  Gain control for changing microphone volume

E.  Power Slide Switch: ON / OFF 

F.  Battery Level LED: 

a. Green = Batteries have a useable charge

b. Red = Batteries need to be recharged

G. Transmission power level switch:

a. High Output = Battery life (4-6 Hrs)

b. Low Output = Battery life (5-8 Hrs)

H.  Standard sub-carrier frequencies: 2.08 MHz / 2.54 MHz

I.   Modulation: FM wide-band

J.  Audio Distortion: 0.3% (+10 kHz deviation @ 1 kHz)

K.  Battery Power: Two AA NiMH Rechargeable Batteries
   L.  Battery Life: Approximately 7 Hrs.

M. Waist Band Clip: Heavy Spring Wire
         N.  Dimensions: 4¾" H x 2¾" W x ¾" D
         O.  Weight (with batteries): 4.8 oz. 

2.5    Handheld IR Transmitter/Microphone (IRH-35)

A.  Tubular shaped per hand ergonomics 

B.   Uni-directional, Condenser microphone element with built-in windscreen

C.   Ten (10) transmitting diodes (360º radiation)

D.   Transmission output power switch: 

a. High Output = Battery life (4-6 Hrs)

b. Low Output = Battery life (5-8 Hrs)

E.   Power Slide Switch: ON / OFF

a. Green = Batteries have a useable charge

b. Red = Batteries need to be recharged

F.   Standard sub-carrier frequencies: 2.08 MHz / 2.54 MHz

G.  Audio Distortion: 0.3% (+10 kHz deviation @ 1 kHz) 

H.  Battery Power: Two AA NiMH Rechargeable Batteries

I. Battery Life: Approximately 7 Hrs.
J.   Dimensions: 2 1/8” Dia. Head,


      1 7/16" Dia. Body, 9 5/8" H
K.  Weight (with batteries): 10.3 oz.

2.6   Drop-in Dual Charger (BRC-50)

A. Dual Slot Charger: Simultaneous charging of both Crescent, Body-Pack and/or Handheld transmitters
B. Charging Slots:  Two Handheld, Slots A & C



One Crescent, Slot B (Clip to lock in Crescent Transmitter)




One Body-Pack, Slot D
B.  Regulated Charger: Optimized for recharging NiMH batteries 

D.  Charging Indicator: 

a. Red LED indicates batteries being charged

b. Green LED indicates batteries fully charged

E.  Charging Buzzer: Audible alert indicating full charge, switchable ON / OFF 

F.  Automatic full charge maintenance

G. Battery Recycle Function: Discharges batteries and then recharges them  


a. Press and momentarily (3 seconds) hold pushbutton


b. Yellow LED indicates discharging mode


c. Red LED indicates charging mode


d. Green LED indicates batteries charged to full capacity  

H. Auto Protect: Charger will detect non-rechargeable batteries and will not 

     charge them

I.  Auto Switching: Switch from Discharge to Charge Mode

J. Charging Current: 1700ma ±10%

K. Discharge Rate: 350ma
L.  Recharge Time: 1.5Hr./Slot
M.  Power Supply: 12VDC/1.5A (Fuse protected, UL Listed)

J.   Dimensions: 6½" L x 3 3/8" W x 1 1/8" H
N.  Weight: 12.2 oz.
2.6   Drop-in Dual Charger (BRC-202)

A. Dual Slot Charger: Simultaneous charging of both Pendant and Handheld transmitters

B.  Regulated Charger: Optimized for recharging NiMH batteries

C.  Automatic full charge maintenance

D.  Full Charge Indicator: 

a. Red LED = Indicates batteries are being charged

b. Green LED = Indicates batteries are fully charged

E. Charger will detect non-rechargeable batteries and will not charge them

F. Battery Recycle Function: Discharges batteries and then recharges them  


a. Press and momentarily hold pushbutton


b. Amber LED indicates discharging mode


c. Blinking Red LED indicates charging mode


d. Green LED indicates batteries charged to full capacity 
G.  Auto Switching: Switch from Discharge to Charge Mode

H.  Charging Current: 1700ma ±10%

I.   Discharge Rate: 350ma
J.  Recharge Time: 1.5Hr./Slot
K.  Power Supply: 12VDC/1.5A (Fuse protected, UL Listed)
L.  Dimensions: 7½" W x 3¾" D x 1½" H
M. Weight: 14.8 oz.
2.7  Ceiling Infrared Dome Sensor
A.   Phantom powered from receiver / amplifier


B.   6 Large lens receiving diodes for superior infrared reception

C.   Operating frequency: 2.3 MHz & 2.8 MHz



D.   Operating Range: 60’ line of sight 2500 sq ft


E.   Coverage: 360 degree
F.   Signal / Power interface connection: “RCA’’ type connector

G.  Green LED: Power “ON” indicator

H.  Mounting: Easily installs on ceiling "T" bar with track bracket
I.    Sensor cable: 50 feet coaxial plenum rated with type “RCA”connectors 

2.8  Speakers
A.   SP-628 Ceiling Speaker 


1.  Full range, coaxial, Polymica cone with rubber suspension 


2.  6” Dia. cone driver with a 1” mylar dome high frequency tweeter 

3.  Housing: Air sealed metal back can with white metal grille and trim 
     ring


4.  Frequency Response: 80 Hz to 15 kHz, ± 6dB

5.  Impedance: 8 ohms


6.  Power Handling: 30 Watts Continuous, 60 watts peak

7. Screw terminal for secure speaker wire connection

8.  Tile Support Bridge: 20 gauge steel with re-enforced edges

9.  Quick-mount clamps for efficient installation

10. Plenum rated speaker cable, 18 gauge stranded, 100 feet
11. ETL plenum rated conforming to UL - 2043 standard
12. Net Weight (ea.): 5 lbs 2 oz
B.   SP-628L Lay-in Ceiling Speaker Assembly

1.  Full range, coaxial, Polymica cone with rubber suspension 


2.  6” Dia. cone driver with a 1” mylar dome high frequency tweeter


3.  Frequency Response: 80 Hz to 15 kHz, ± 6dB

4.  Impedance: 8 ohms


5.  Power Handling: 30 Watts Continuous, 60 watts peak

6.  Screw terminal for secure speaker wire connection
7.  Housing: Air Sealed Metal Back-can Infinite Baffle white metal grille
8.  Mounting: 1' x 2' Lay-in speaker assembly, attached “T” Bar support
9.  Plenum rated speaker cable, 18 gauge stranded, 100 feet
10. ETL plenum rated conforming to UL - 2043 standard
11. Net Weight (ea.): 8 lbs
C.  SP-2000 Wall-mount Speaker 

1. Two-way speaker with 6” woofer and a high efficient domed tweeter and a passive crossover, housed in a ported enclosure

2.  Shielded magnet to prevent video interference

3.  Frequency Response: 80Hz – 21,000 Hz ± 6dB

4.  Impedance: 8 ohms 

5.  Power Handling: 30 watts nominal, 60 watts peak

6.  Structural reinforced ABS enclosure with metal mesh grille

7.  Mounting bracket for wall-mount or desk top stance 

8.  Spring terminal for secure speaker wire connection

9.  Speaker cable, 18 gauge stranded, 100 feet
10. Net Weight (ea.): 5 lbs 2 oz
PART 3.  EXECUTION
3.1     System Performance
A.  Installation to comply with manufacturer’s specifications

B. Final Adjustment: Upon completion, the system shall be tuned and adjusted for optimum vocal clarity. Transmitters shall be plugged into charger and ready for use.  

C. Provisions: There shall be no audible components of hum, static, noise, or distortion

3.2    Additional As-Built Data Required

A. Provide as-built conditions indicating final location of speakers, remote infrared dome sensor, and amplifier.

B.  Provide serial numbers of receiver/amplifier, transmitter(s), and drop-in battery charger

3.3      Installation Hardware

A.  Receiver/Amplifier: The IMA-700 receiver/amplifier may be placed in any convenient location within the classroom. With use of the SM-700 shelf mounting kit, IMA-700 can be mounted above or under shelf

B.  The IR Dome Sensor: The ICS-55 dome sensor is designed to be flush mounted on the ceiling tile supported by ceiling bracket above the tile held in place by two screws. Connect the coaxial cable via the “RCA” connector and route the cable back to the receiver/amplifier and connect to IR input

Speakers:

a. The SP-628 and SP-628L ceiling speakers will be installed equally spaced above the listening area. Speaker with back-can will be supported by the tile bridge. Individual speaker cable will be routed to the receiver/amplifier and connected to the Phoenix connector. The Phoenix connector is pushed into the Phoenix receptacle mounted on amplifier with locking connector.  
b. The SP-2000 wall-mount speakers will be mounted square and plumb, at the height and location recommended by the manufacturer. Speaker cable routed to the receiver/amplifier and connected to the Phoenix connector. Phoenix connector is pushed into the Phoenix receptacle on amplifier with locking connector.  
c. All wiring and installation will be in accordance of local building and electrical code.

3.4       Clean-Up
A. Remove unused materials and debris from the work and storage areas. Leave areas in undamaged and acceptable condition.

B. Save the shipping boxes and leave for the school to use to return product for service. 
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