Copyright 1998 AIA
MASTERSPEC
3/98


Copyright 1998, The American Institute of Architects (AIA)

SECTION 16850 - TELEVISION EQUIPMENT

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes master antenna television systems using [a community antenna television cable service] [a satellite earth-station system of the receive-only type] [an off-air antenna system] as the signal source.

1.3 DEFINITIONS

Retain abbreviations that remain after this Section has been edited.

A. CATV:  Community antenna television.

B. CCTV:  Closed-circuit television.

C. MATV:  Master antenna television.

D. NTSC:  National television system committee.

E. RF:  Radio frequency.

1.4 SUBMITTALS

A. Product Data:  Include detailed manufacturer's specifications for each component specified.  Include data on features, ratings, and performance.

Retain paragraph and subparagraphs below, along with "Professional Engineer Qualifications" Paragraph in "Quality Assurance" Article, if products are required to withstand specific design loads.  Delete or modify below if Architect assumes or is required by law to assume design responsibility.

B. Shop Drawings:  For television equipment.  Include plans, elevations, sections, details, and attachments to other Work.

1. Design Calculations:  Calculate requirements and perform structural analysis for installed products including selection of seismic restraints, signed and sealed by the qualified professional engineer responsible for their preparation.

2. Include dimensioned plan and elevation views of components and enclosures, and details of control panels.  Show access and workspace requirements.

Retain subparagraph below if equipment includes wiring.

3. Wiring Diagrams:  Power, signal, and control wiring.  Differentiate between manufacturer-installed and field-installed wiring.

Retain paragraph below if Drawings do not include details of equipment layouts or if Project involves unusual coordination requirements.

C. Coordination Drawings:  Plans drawn to scale and coordinating locations of television equipment.  Show the following:

Edit subparagraphs below to suit Project.

1. Ceiling suspension assembly members.

2. Method of attaching hangers to building structure.

3. Location of items requiring installation coordination including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and other architectural features.

D. Samples:  Full size, for each outlet and finish plate, for colors and textures required.

E. Product Certificates:  Signed by manufacturers of television equipment and components certifying that products furnished comply with requirements.

Retain paragraph below if "Installer Qualifications" Paragraph is retained in "Quality Assurance" Article.

F. Installer Certificates:  Signed by manufacturer certifying that installers comply with requirements.

G. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements of installed systems.

H. Maintenance Data:  For television equipment and components to include in maintenance manuals specified in Division 1.  In addition to requirements specified in Division 1 Section "Contract Closeout," include the following:

1. Detailed operating instructions covering operation under both normal and abnormal conditions.

2. Routine maintenance requirements for system components.

3. Lists of spare parts and replacement components recommended to be stored at the site for ready access.

I. Warranties:  Special warranties specified in this Section.

1.5 QUALITY ASSURANCE

Delete paragraph below if not required or available at Project location.

A. Installer Qualifications:  An experienced installer who is an authorized representative of the television equipment manufacturer, for both installation and maintenance of units required for this Project, to supervise installation of the system.

Delete paragraph below if Contractor is not required to engage the services of a qualified professional engineer in "Submittals" Article.

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those performed for installations of seismic controls for electrical and electronic equipment that are similar to those indicated for this Project in material, design, and extent.

Retain paragraph and subparagraph below if Contractor or manufacturer selects testing agency.

C. Testing Agency Qualifications:  Testing agency that is a member company of the InterNational Electrical Testing Association and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies, to supervise on-site testing specified in Part 3.

Retain paragraph below to allow drawing details based on one manufacturer's product to establish requirements and still allow competition.  Revise below to identify specific proprietary system or indicate on Drawings.  Correlate with Division 1 requirements.

D. Product Options:  Drawings indicate size, profiles, and dimensional requirements of television equipment and are based on the specific system indicated.  Other manufacturers' products complying with requirements may be considered.  Refer to Division 1 Section "Substitutions."

E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

F. Comply with NFPA 70.

G. Comply with 47 CFR 15, 17, and 76.

1.6 PROJECT CONDITIONS

If unusual service conditions exist for any portion of the specified system, they should be specified here.  Otherwise, indicate typical environmental conditions as follows.  For unusual conditions, see Editing Instruction No. 3 in the Evaluations.

A. Environmental Limitations:  System components are equipped and rated for the environments where installed.

1. Service Conditions for Outdoor Equipment:  Rate equipment for continuous operation under the following environmental conditions, unless otherwise indicated:

a. Temperature:  Minus 22 deg F (30 deg C) to plus 122 deg F (50 deg C).

b. Relative Humidity:  5 to 100 percent.

c. Weather:  Enclosure housings to prevent entry of moisture due to melting ice build-up or driven rain or snow.

2. Service Conditions for Indoor Equipment:  Rate equipment for continuous operation under the following environmental conditions, unless otherwise indicated:

a. Temperature:  32 deg F (0 deg C) to 122 deg F (50 deg C).

b. Relative Humidity:  0 to 95 percent.

1.7 COORDINATION

Delete paragraph below if Work of this Section does not interface with CATV service provider.

A. Coordinate Work of this Section with requirements of CATV service provider.

Edit paragraph below to delete or add types of construction that penetrate or are supported by ceilings.

B. Coordinate layout and installation of television equipment and suspension system components with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression-system components, and partition assemblies.

C. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 3 Section "Cast-in-Place Concrete."

D. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 7 Section "Roof Accessories."

1.8 WARRANTY

When warranties are required, verify with Owner's counsel that special warranties stated in this Article are not less than remedies available to Owner under prevailing local laws.  Coordinate with Division 1 Section "Warranties."  See Evaluations.

A. Special warranty specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by Contractor under requirements of the Contract Documents.

1. Special Warranty for Television System and Components:  Written warranty, signed by manufacturer and Installer agreeing to correct system deficiencies and replace components that fail in materials or workmanship within specified warranty period when installed and used according to manufacturer's written instructions.  This warranty shall be in addition to, and not limiting, other rights Owner may have under other provisions of the Contract Documents.

Verify available warranties on units and components and insert or retain number below.

2. Special Warranty Period:  [Three] <Insert number> years from date of Substantial Completion.

1.9 EXTRA MATERIALS

Extra materials may not be allowed for publicly funded projects.  Normally, extra materials can be limited to videotape cassettes.

A. Furnish extra materials described below, before installation begins, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.  Provide not less than one of each item listed below.  Deliver extra materials to Owner.

Quantities indicated for items below are examples only.  Coordinate with systems specified.  Add and delete items to suit Project.

1. Fuses:  One for every 10; each type and rating.

2. Splitters:  One for every 10 installed.

3. Cameras:  One for every 10; each type and focal length installed.

4. Lenses:  One for every 10; each type installed.

5. Monitors:  One for every 10; each type installed.

6. Videotape Cassettes:  Three.

7. MATV Distribution Power Amplifiers:  One for every 10; each type installed.

8. MATV Terminating Resistors:  75 ohms; one for every 10 system outlets.

9. CCTV Terminating Resistors:  75 ohms; one for every 10 connections.

10. MATV Signal Traps:  One for every 10; each type used.

11. MATV Attenuators:  One for every 10; each type used.

12. Cable:  100 feet (30 m); each type used.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

Retain above for nonproprietary or below for semiproprietary Specification.  Refer to Division 1 Section "Materials and Equipment."  See Editing Instruction No. 1 in the Evaluations for cautions about naming products and manufacturers.

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

Below are examples only.

1. MATV System Components:

a. Blonder Tongue Laboratories, Inc.

b. Channell Company.

c. General Instrument Corp.; Jerrold Div.

d. Multiplex Technology, Inc.

e. Pico Macom, Inc.

2. Satellite Earth-Station Systems:

a. Anderson Manufacturing, Inc.

b. Blonder Tongue Laboratories, Inc.

c. Channel Master, Inc.

d. Chaparral Communications, Inc.

e. Comtech Antenna Systems, Inc.

3. CCTV Systems:

a. Cohu, Inc.; Electronics Div.

b. Gyyr; Odetics Div.

c. Hitachi Denshi America, Ltd.

d. Ikegami Electronics (USA) Inc.

e. Javelin Systems.

f. JVC Professional Products Co.

g. Panasonic Communications & Systems Co.; Closed Circuit Video Equipment Div.

h. Pelco, Inc.

i. Philips CSS, Inc.

j. Vicon Industries, Inc.

2.2 TELEVISION SYSTEMS

See Editing Instruction No. 2 in the Evaluations for discussion of paragraph below.

A. Components:  Modular plug-in, heavy-duty, industrial- or commercial-grade units.

B. Equipment:  Silicon-based, solid-state, integrated circuit devices.

C. Power Supply Characteristics:  Devices shall be within specified parameters for ac supply voltages within the range of 105 to 130 V.

D. Protect signal cables and connected components against transient-voltage surges by suppressors and absorbers designed specifically for the purpose.

E. RF and Video Impedance Matching:  Signal-handling components, including connecting cable, shall have end-to-end impedance-matched signal paths.  Match and balance devices used at connections where it is impossible to avoid impedance mismatch or mismatch of balanced circuits to unbalanced circuits.

2.3 MATV EQUIPMENT

Edit paragraph below to suit Project.

A. Description:  Signal-source components, signal-processing and amplifying equipment, distribution components, and interconnecting wiring.  System shall receive signals from sources, amplify and process them, and distribute them to outlets for receiving sets.  UHF channels indicated to be received are translated to VHF channels before distribution to outlets.

A clear description of signal sources used and program channels distributed is critical to obtaining meaningful Contractor response to MATV system requirements.  See sample signal source and channel schedule in the Evaluations.  Delete paragraph below if scheduled at end of this Section or on Drawings.  Coordinate with Drawings.

B. Identification of Signal Sources and Channels Distributed:  <Insert signal sources and basic channel selections.>

C. MATV System Functional Description:  System shall receive signals from sources, amplify and process them, and distribute them to outlets for receiving sets.  UHF channels indicated to be received are translated to VHF channels before distribution to outlets.

Modify paragraphs below to provide functional and operational descriptions to suit Project.

D. MATV System Qualitative Performance Requirements:  Reception quality of color-television program transmissions at each system outlet from each designated channel and source shall be equal to or superior than that obtained with performance checks specified in "Field Quality Control" Article, using a standard, commercial, cable-ready, color-television receiver.

E. MATV System Quantitative Performance Requirements:  Level and quality of signal at each outlet from each designated channel and source shall comply with Specifications below when tested according to NCTA-02 or 47 CFR 76.

2.4 MATV ANTENNAS

This Article specifies products for a stand-alone MATV system.  Delete components not required for Project.  Coordinate with Parts 1 and 3 of this Section.

Edit wind velocity in paragraph below to suit conditions at Project site and manufacturers' standard ratings.

A. Off-Air, Mast-Mounted Antennas:  Weatherproof single-channel or broadband type, constructed of high-strength anodized aluminum and rated to survive in a 100-mph (160-km/h) wind, minimum.

1. Elements:  Internally dampened against such mechanical vibration as may occur in service.

2. Ends of Crossarms and Elements:  Sealed.

3. Mounting and Connecting Hardware:  Corrosion proof.

4. Frequency Range:  Matched to source frequencies.

Retain one of two options in subparagraph below to select FM antenna.  Delete both if FM distribution is not specified or if FM signal is to be obtained from broadband antenna above.

5. FM Antenna:  Separate from the broadband antenna and [omnidirectional] [directional] type, with 2-dB minimum gain.

B. Satellite Earth-Station Antennas:  Variable-alignment, receive-only, prime-focus, paraboloidal type.

1. Materials:  Corrosion resistance, suitable for marine and moderate industrial environments.

2. Mount Configuration and Finish:  Integral type with epoxy-powder coating finish.

Revise first subparagraph below for locations outside the contiguous U.S.

3. Minimum Satellite Coverage:  Declination-corrected polar mount, for reception at Project location of transmissions from any satellite from 65-degrees west to 140-degrees west longitude.

4. Operating Frequency:  3.7 to 12.2 GHz.

5. Survival Wind Velocity:  100 mph (160 km/h), minimum.

6. Feed Horn:  Dual C and K(u) bands, dual-polarization type.

C. Steerable-Satellite Earth-Station Antenna:  Programmable motorized variable alignment throughout entire satellite coverage range.

D. Fixed-Satellite Earth-Station Antenna:  Manually aligned (azimuth-elevation mount).

E. Low-Noise Block Converter, C Band:  Weatherproof, with integral protection from surge voltages and input frequency of 3.7 to 4.2 GHz.

F. Low-Noise Block Converter, K(u) Band:  Weatherproof, with integral protection from surge voltages and an input frequency range to suit signals specified to be received.

Coordinate paragraph and subparagraphs below with Drawings.  Modify wind requirement for Project location.

G. Antenna-Support Structures:  Prefabricated, hot-dip galvanized steel units.

1. Strength of Structure and Attachments:  Adequate to withstand 100-mph (160-km/h) winds while supporting installed antennas.

2. Comply with EIA 222 and 47 CFR 17.

Delete obstruction lighting requirements in subparagraph below if not applicable.

3. Comply with FAA AC 70/7460-1.

2.5 MATV COMPONENTS

This Article specifies products for a stand-alone MATV system.  Delete components not required for Project.  Coordinate with Parts 1 and 3 of this Section.

Select one or both paragraphs and associated subparagraphs below and edit to suit Project.  Coordinate with Drawings.

A. Satellite Receivers for Use with Steerable-Satellite Earth-Station Antennas:  Include the following features:

C and K(u) are frequency bands.  C is from 3.7 to 4.2 GHz and K(u) is from 11.7 to 12.2 GHz.

1. C and K(u) band ready.

2. Automatic, programmable antenna positioning control and receiver tuning for a minimum of 40 channels, with manual override/fine tuning.

3. Intermediate frequency bandwidth individually adjustable per channel in increments from 17 to 36 MHz.

4. Stereo audio reception.

5. Manual and automatic, programmable channel selection.

6. Programmable timer for unattended system operation.

7. Digital indication of antenna position, channel selection, and signal strength.

8. Baseband video and stereo audio signal outputs.

9. Suitable for 19-inch (483-mm) electronic equipment rack mounting.

B. Satellite Receivers for Use with Fixed-Satellite Earth-Station Antennas:  Include the following features:

C and K(u) are frequency bands.  C is from 3.7 to 4.2 GHz and K(u) is from 11.7 to 12.2 GHz.

1. C and K(u) band ready.

2. Front panel channel selection control.

3. Intermediate frequency bandwidth switchable or field adjustable in increments from 17 to 36 MHz.

4. Digital indication of signal strength.

5. Baseband video and stereo audio signal outputs, plus a minimum of two outputs for use with descramblers or decoders.

6. Suitable for 19-inch (483-mm) electronic equipment rack mounting.

C. Signal-Path Adaptation Components:  Units consistent with specified levels of overall system performance.  Include the following where necessary for indicated functional requirements whether shown in system diagrams or not:

1. Modulators.

2. Demodulators.

3. Processors.

4. Descramblers.

5. Decoders.

6. Converters.

D. Preamplifiers:  Coaxial-down-lead-broadband or single-channel type, inherently protected against lightning and voltage surges and enclosed in weatherproof housings.  Use antenna cable for power supply from external source.

E. Head-End Equipment:  Include filters, processors, broadband and single-channel amplifiers combining networks, power supplies, and other equipment as required to provide specified performance.  House units in standard 19-inch (483-mm) electronic equipment cabinet.

F. Signal Power Splitters and Isolation Taps:  Metal-enclosed directional couplers with brass connector parts.  Where installed in signal circuits used to supply cable-powered amplifiers, power throughput capacity shall exceed load by 25 percent minimum.

G. Signal Traps:  Packaged filters tuned to interference frequencies encountered in Project.

H. Attenuators:  Fixed to balance signal levels.

I. Terminating Resistors:  Enclosed units rated 0.5 W and matched for coaxial impedance.

Coordinate paragraph and subparagraphs below with Drawings.

J. Outlets:  Flush, female type with metallic parts of anodized brass, beryllium copper, or phosphor bronze.

1. Wall Plates:  Match materials and finish of power outlets in the same space.

2. Attenuation:  Less than 0.1 dB.

3. Voltage Standing Wave Ratio:  Less than 1.15 to 1.

2.6 CCTV EQUIPMENT

Edit below to suit Project.  Delete remote-control requirement if not needed.

A. Description:  Video cameras, camera outlets, camera controls, monitors, video switches, signal-processing equipment, control stations, distribution components, a videotape recorder, and accessories to generate video images, process them, and distribute them.  System shall display images on monitors and provide for remote control of video-camera equipment.

2.7 CCTV COMPONENTS

This Article specifies products for a CCTV system.  System may be stand-alone or arranged to feed locally originated programming into an MATV system.  Delete components not required for Project.  Coordinate with Parts 1 and 3 of this Section.

Many types of cameras are available.  Typical units below are not suited for all applications and budgets.  See Evaluations.  Select one or both paragraphs and associated subparagraphs below and edit to suit Project.

A. Cameras:  Silicon-target, monochrome, charge-coupled-device imaging type with 0.5-inch (13-mm) pickup tube; capable of producing usable video images when used with f/1.4 lens with subject illumination ranging from 0.05 to 9290 fc (0.5 to 100 000 lx).

1. Automatic Gain Control:  Switchable on or off.

C lens mount is a lens attachment with an imager focal point to lens flange surface distance of 17.526 mm.  CS lens mount is a lens attachment with an imager focal point to lens flange surface distance of 12.5 mm.

2. Lens Attachment:  C or CS mount.

3. Image Elements:  250,000 pixels, minimum.  This quantity shall not vary by more than 50 after 5000 hours of operation.

4. Nominal Impedance:  Composite video signal termination is 75 ohms.

5. Scanning Synchronization:  Determined by external synch source with 2:1 interlace at the EIA standard of 525 lines.  Camera reverts to internally generated synchronization on loss of external synch signal.

6. Scanning failure, horizontal or vertical, automatically turns off scan.

7. Horizontal Resolution:  400 lines, nominal.

8. Electrical Connections:  Single cable and cable connector connect power and signal.

9. Sensitivity:  Camera has 1-V peak-to-peak output when used with f/1.4 lens, viewing a standard EIA test chart with 0.5-foot-lambert (1.72-cd/sq. m) illuminance, while full bandwidth signal-to-noise ratio (peak-to-peak video versus RMS noise) is more than 40 dB.

B. Cameras:  Silicon-target, color, charge-coupled-device imaging type with 1/3-inch (8.5-mm) image format; capable of producing usable video images with only 0.07 fc (0.8 lx) and of automatically setting the color by a digital adjustment control.

1. Automatic Gain Control:  30 dB, variable.

C lens mount is a lens attachment with an imager focal point to lens flange surface distance of 17.526 mm.  CS lens mount is a lens attachment with an imager focal point to lens flange surface distance of 12.5 mm.

2. Lens Attachment:  C or CS mount.

3. Image Elements:  NTSC = 510 horizontal x 492 vertical.

4. Nominal Impedance:  Composite video signal termination is 75 ohms.

5. Scanning Synchronization:  External adjusted continuously to allow vertical synchronization in multiphase power installations, or internal crystal-lock reference.

6. Electrical Connections:  Single cable for 120-V ac power and single cable for signal TV; or single cable for power 12- or 24-V dc and TV signal.

7. White Balance:  Fixed or automatic through the lens sensing.

8. Backlight Compensation:  Switchable on or off.

9. Auto Shutter:  Switchable on or off; 5 selections from 1/60 to 1/90,000.

C. Lenses:  High-quality coated optics, matched to camera and designed specifically for TV camera application.  Units have neutral-density spot filters and automatic iris controls that prevent image-bleaching effects, regardless of the light conditions within the scene.

Coordinate subparagraphs below with Drawings.  See sample schedule in the Evaluations.

1. Fixed Lenses:  F/1.4 adjustable to f/22, with calibrated focus ring.  Features include the following:

Delete first subparagraph below if indicated on Drawings.

a. Focal Length:  <Insert dimension.>

b. 5.9-mm Lenses:  Rectangular-format-image type, f/1.8.

2. Zoom Lenses:  Motorized, remote-controlled units, rated as "quiet operating."  Features include the following:

a. Electrical Leads:  Filtered to minimize video signal interference.

b. Motor Speed:  Variable.

Delete subparagraph below if indicated on Drawings.

c. Zoom and Focusing Ranges:  <Insert dimensions.>

D. Camera-Supporting Equipment:  Rated for load in excess of the total weight supported times a minimum safety factor of two.

1. Outdoor Units:  Rated for a wind load of 100 mph (160 km/h).

E. Pan Units:  Motorized automatic-scanning units arranged to provide remote-controlled manual and automatic camera panning action and equipped with matching mounting brackets.

1. Scanning Operation:  Silent, smooth, and positive.

2. Stops:  Adjustable without disassembly, to limit the scanning arc.

F. Pan-and-Tilt Units:  Motorized units arranged to provide remote-controlled aiming of cameras with smooth and silent operation and equipped with matching mounting brackets.

1. Panning Rotation:  0 to 355 degrees, with adjustable stops.

2. Tilt Movement:  90 degrees, plus or minus 5 degrees, with adjustable stops.

3. Speed:  12 degrees per second in both horizontal and vertical planes.

4. Wiring:  Factory prewired for camera and zoom lens functions and pan-and-tilt power and control.

Coordinate paragraph below with Drawings.

G. Mounting Brackets for Fixed Cameras:  Type matched to the items supported and mounting conditions.  Include manual pan-and-tilt adjustment.

Revise paragraph below to suit Project.

H. Protective Housings for Fixed and Movable Cameras:  Steel, dustproof enclosures with internal camera mounting and connection provisions that are matched to camera/lens combination and mounting and installation arrangement of camera to be housed.

Coordinate requirements in subparagraphs below with Division 13 Section "Intrusion Detection."  Delete if intrusion detection is not required.

1. Tamper switch on access cover sounds an alarm signal when unit is opened or partially disassembled.  Central-control unit shall identify tamper alarms and indicate location in alarm display.  Tamper switches and central-control unit are specified in Division 13 Section "Intrusion Detection."

2. Camera Viewing Window:  Polycarbonate lens aligned with camera lens.

3. Duplex Receptacle:  Internally mounted.

4. Alignment Provisions:  Camera mounting allows for easy camera aiming and permits removal and reinstallation of camera-lens unit without disturbing camera alignment.

Select one of two paragraphs and associated subparagraphs below and edit to suit Project.

I. Monitors:  Monochrome, metal cabinet units designed for continuous operation and rated for a mean time of 15,000 hours, minimum, between failures.

Delete first subparagraph below if screen size is indicated on Drawings.

1. Screen Size (Diagonal Dimension):  <Insert dimension.>

2. Horizontal Resolution:  600 lines, minimum, at center.

3. Minimum Front Panel Devices and Controls:  Power switch, power-on indicator, and brightness, horizontal hold, vertical hold, and contrast controls.

4. Startup:  Quick start with no preheating.

Edit subparagraphs below to suit Project or delete if not required.  Coordinate with Drawings.

5. Mounting:  Adjustable tilting and training.

6. Mounting:  Dual [9-inch (229-mm)] [12-inch (305-mm)] electronic equipment cabinets.

J. Monitors:  Color, metal cabinet units designed for continuous operation.

Delete first subparagraph below if screen size is indicated on Drawings.

1. Screen Size (Diagonal Dimension):  <Insert dimension.>

2. Horizontal Resolution:  300 lines.

3. Minimum Front Panel Devices and Controls:  Power switch, power-on indicator, and brightness, contrast, color, and tint controls.

4. Degaussing:  Automatic.

5. Color system NTSC.

Edit subparagraphs below to suit Project or delete if not required.  Coordinate with Drawings.

6. Mounting:  [Single, 14-inch (356-mm),] [Dual, 9-inch (229-mm),] vertical, EIA 19-inch (483-mm) electronic equipment cabinet.

7. Electrical:  120-V ac, 60 Hz.

8. Video:  1-V peak-to-peak composite video, sync negative, with loop through.

K. Videotape Recorder:  Industrial time-lapse type designed for continuous operation.  Tape format is 0.5 inch (13 mm) using industrial-grade T-120 cassettes.

1. Horizontal Resolution:  400 lines, minimum.

2. Recording Heads:  Rotary-scan type.

3. Integral Timer:  Permits programming of recording operation for adjustable daily and weekly periods.

4. Time-Lapse Operating Modes:  Multiple, covering 24 to 240 hours, minimum.

5. Other Operating Modes:  Include manual play and recording at two- and six-hour speeds.  Also include forward and reverse high-speed search, and reverse, slow, and single-frame play.

6. Alarm Recording:  Operating mode is automatically switched from time-lapse to two- or six-hour recording mode when an externally generated alarm signal is received.

7. RF Converter:  Permits playing through a conventional television set.

8. Time and Date Generator:  Records time and date legend in corner of recorded scenes.

9. Tape Counter:  Displays tape position.

10. Manual Recording Lock:  Key or keypad operated.  Prevents unauthorized tampering or control changes during preset operation.

11. Signal-to-Noise Ratio:  45 dB for video output in the standard play mode.

Coordinate subparagraph below with Drawings.

12. Mounting:  Standard 19-inch (483-mm) electronic equipment cabinet or freestanding desktop.

Edit two paragraphs and associated subparagraphs below to suit Project.  In small systems, switcher may be integral in monitor or other component.  Coordinate with Drawings.

L. Manual Switch Bank:  Low-loss, high-isolation multiple video switches.

1. Action:  Press button, light turns on; press again, light turns off.

M. Sequential Switchers:  Automatically sequence outputs of multiple cameras to single monitor and videotape recorder.

1. Switching Time Interval:  Continuously adjustable, 5 to 20 seconds minimum, with manual override.

2. Skip-Sequential-Hold Switch:  One for each camera, with light-emitting diode to indicate active camera.

3. Camera Identification Legend:  Either on-screen message or label at skip-sequential switch.

4. Alarm Switching:  Unit accepts zoned alarm signals and automatically switches monitor and VCR input to camera covering alarm zone.

Edit paragraph and subparagraphs below if only one camera is controlled.

N. Pan-Tilt-Zoom Controls:  Arranged for multicamera control, with switches to select camera to be controlled.

1. Pan-and-Tilt Control:  Joy-stick type.

2. Zoom Control:  Momentary-contact, "in-out" push button.

3. Automatic-Scan Control:  A push button for each camera with pan capability places that camera in automatic-scanning mode.

Delete paragraph below or edit to suit Project.  Coordinate with Drawings and with Sections specifying other related systems.  See Evaluations.

O. CCTV Master Control Station:  Heavy-duty, freestanding, modular metal furniture units arranged to house standard mounting electronic equipment.  Coordinate CCTV component arrangement and wiring with components and wiring of other systems.

Delete systems below if not applicable.

1. Telephone.

2. Intercommunications.

3. Fire alarm.

4. Sprinkler alarm.

5. Lighting control panel.

6. Building control panel.

7. Building automation.

8. Two-way radio.

9. Access control.

10. Door operator.

11. Door release.

12. Elevator.

13. Escalator.

14. Dumbwaiter.

15. Dock leveler.

2.8 SIGNAL TRANSMISSION COMPONENTS

Retain one of two paragraphs and associated subparagraphs below.  Indicate types on Drawings.

A. Cable:  Coaxial cable elements have 75-ohms nominal impedance.  Cables comply with Division 16 Section "Control/Signal Transmission Media."

B. Cable:  Coaxial cable elements have 75-ohms nominal impedance and are 100 percent factory-sweep tested to meet or exceed requirements of NFPA 70, Articles 725, 800, and 820.  Cables run in environmental air spaces are listed for use in plenums.

1. Satellite Antenna Cable:  RG-11/U; cellular-polyethylene dielectric, tinned-copper braid shield with 100 percent shielding factor, No. 18 AWG solid copper conductor; and PVC jacket.

2. MATV Outdoor Antenna Cable:  RG-59/U; solid polyethylene dielectric foil plus tinned-copper braid shield with 100 percent shielding factor, No. 20 or No. 22 AWG solid copper or copper-clad-steel conductor; and black PVC jacket.

3. MATV Indoor Trunk Cable:  RG-11/U; cellular-polyethylene dielectric, bare-copper braid shield with 95 percent minimum shielding factor, No. 14 AWG solid bare-copper conductor; and PVC jacket.

4. MATV Indoor Branch Cable:  RG-6/U; cellular-polyethylene dielectric, bare-copper braid shield with 95 percent minimum shielding factor, No. 18 AWG solid copper-clad-steel conductor; and PVC jacket.

5. CCTV Camera Cable:  Siamese type, including power and signal elements.  Coaxial portion has stranded center conductor; cellular-polyethylene dielectric, 95 percent copper braid shield; and PVC jacket.  Control/signal elements are shielded pairs, No. 22 AWG.  Each camera cable run includes at least one spare pair of control/signal conductors.

6. CCTV Video Distribution:  RG-59/U; cellular-polyethylene dielectric, bare-copper braid shield with 95 percent minimum shielding factor, No. 22 AWG stranded copper conductor; and PVC jacket.

C. MATV Coaxial Cable Connectors:  Type F, 75 ohms.

D. CCTV Coaxial Cable Connectors:  Type BNC, 75 ohms.

E. Portable CCTV Camera Outlet:  Flush mounting.

1. Connectors:  Match camera cable connectors.

2. Wall Plates:  Match materials and finish of power outlets in the same space.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine pathway elements intended for cable.  Check raceways, cables trays, and other elements for compliance with space allocations, installation tolerances, hazards to cable installation, and other conditions affecting installation.

B. Examine roughing-in for antenna to verify actual locations of cable connections before antenna installation.

C. Examine walls, floors, roofs, equipment bases, and roof supports for suitable conditions where television equipment is to be installed.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

Coordinate paragraphs and subparagraphs below with Drawings.

A. Outdoor Installation:  Comply with ANSI C2, "National Electrical Safety Code."

B. Install surge suppressors where ac-power-operated devices are not protected against voltage transients by integral surge suppressors specified in UL 1449.  Install surge suppressors at the devices' power-line terminals.  Comply with Division 16 Section "Transient Voltage Suppression."

C. Support and anchor antenna towers, masts, and mountings.

1. Concrete Foundations:  Reinforced concrete complying with Division 3 Section "Cast-in-Place Concrete."

2. Steel Anchorage Components:  Galvanized-steel shapes and plates complying with Division 5 Section "Structural Steel."

If wiring methods for system are not indicated on Drawings, retain one of first three paragraphs below and edit to suit Project.  Otherwise, delete all three paragraphs.  Coordinate with Drawings.

D. Wiring Method:  Install cables in raceways, except in accessible indoor ceiling spaces and attics, in hollow gypsum board partitions, and as otherwise indicated.  Conceal raceways and wiring except in unfinished spaces.

E. Wiring Method:  Install cables concealed in accessible ceilings, walls, and floors where possible.

F. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.

G. Pulling Cable:  Do not exceed manufacturer's recommended pulling tensions.  Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.

Delete first paragraph below if required to coordinate with indicated wiring method.

H. Exposed Cable:  Install parallel to building lines, follow surface contours, and support the cable according to manufacturer's written instructions.  Do not run adjacent and parallel to power or data cables.

I. Equalizing Video Signals:  Where system performance may be degraded in certain operating modes, revise component connections and install video distribution amplifiers and attenuators as required to provide a balanced signal across the system.

J. Splices, Taps, and Terminations:  For power and control wiring, use numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.  Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

K. Grounding:  Provide independent signal circuit grounding recommended by manufacturer.

3.3 MATV SYSTEM INSTALLATION

Coordinate this Article with Drawings.

A. Head-End Equipment:  Mount in electronic equipment the types of cabinets recommended by manufacturer.  Group related items in methodical sequence.

B. Satellite Receivers:  Mount in head-end equipment racks.

C. Arrange equipment to facilitate access for maintenance and to preserve headroom and passage space.

D. MATV Antennas:  Align antenna elements to achieve maximum signal level and quality.

E. MATV Antenna-Supporting Structure:  Increase antenna height as required to obtain signal strength needed for specified system performance.

Retain one or both of first two subparagraphs below.  Delete both if Drawings detail attachment.  Modify bolt sizes as recommended by structural engineer.

1. Attachment to Building:  Use 0.375-inch- (10-mm-) minimum expansion anchors for masonry and place anchors clear of grout or mortar joints.

2. Attachment to Building:  Use 0.375-inch- (10-mm-) minimum lag bolts for attachment to wood.

3. Grounding:  Comply with NFPA 780, "Installation of Lightning Protection Systems," unless more stringent requirements are indicated.

F. Antenna Cable Entrance:  Use entrance fittings and seal and waterproof penetrations of the building envelope.

3.4 CCTV SYSTEM INSTALLATION

Coordinate paragraphs below with Drawings.

A. Install cameras at final locations defined by camera location tests.  Install cameras with 84-inch- (2134-mm-) minimum clear space below cameras and their mountings.  Change type of mounting to achieve required clearance.

B. Set pan unit and pan-and-tilt unit stops to suit final camera position and to obtain the field of view required for camera.

C. Install power supplies and other auxiliary components at control stations.  Do not install such items near the devices they serve, unless otherwise indicated.

Delete below or coordinate with Drawings, schedules, and other Specification Sections.  Indicate which components are to be fitted with tamper switches and which Section covers tamper-switch connection.

D. Install tamper switches arranged to detect unauthorized entry into system component enclosures and mount in self-protected, inconspicuous positions.

3.5 IDENTIFICATION

Select one of two paragraphs below.

A. Identify system components, wiring, cabling, and terminals according to Division 16 Section "Basic Electrical Materials and Methods."

B. Identify system components, wiring, cabling, and terminals according to Division 16 Section "Electrical Identification."

3.6 FIELD QUALITY CONTROL

Retain one of first two paragraphs below.  Delete both and retain "Manufacturer's Field Service" Paragraph if field quality-control testing is performed by Contractor.

A. Testing:  Owner will engage a qualified testing agency to perform field quality-control testing.

B. Testing:  Engage a qualified testing agency to perform field quality-control testing.

C. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-assembled components and equipment installation and supervise pretesting, testing, and adjusting of television equipment.

D. Inspection:  Verify that units and controls are properly installed, connected, and labeled and that interconnecting wires and terminals are identified.

E. Pretesting:  Align and adjust system and pretest components, wiring, and functions to verify that they comply with specified requirements.  Replace malfunctioning or damaged items.  Retest until satisfactory performance and conditions are achieved.  Prepare television equipment for acceptance and operational testing as follows:

Retain applicable subparagraphs below and edit to provide performance criteria consistent with signal sources used in Project.

1. Off-Air, Mast-Mounted Antenna Sources:  Connect the receiver to the down lead of a 10-element, single-channel antenna, tuned and oriented to optimize reception for the channel and placed at the system antenna's location.  Alternatively, connect the receiver to a single-channel video amplifier connected to the down lead of the above single-channel antenna.

2. CATV Sources:  Connect the receiver to an agile demodulator or CATV set-top converter at the CATV service entrance to the facility.

3. Satellite Earth-Station System Sources:  Adapt the receiver to the output of the satellite-TV receiver.

4. CCTV Sources:  Connect the receiver to the output of each CCTV signal source or the distribution amplifier associated with it.

F. Test Schedule:  Schedule tests after pretesting has successfully been completed and system has been in normal functional operation for at least 14 days.  Provide a minimum of 10 days' notice of test schedule.

G. Operational Tests:  Perform operational system tests to verify that system complies with Specifications.  Include all modes of system operation.  Test equipment for proper operation in all functional modes.

H. MATV System Acceptance Tests:  Include the following, performed according to NCTA-02:

1. Instrumentation:  Use a field-strength meter rated for minus 40-dB mV measuring sensitivity and a frequency range of 54 to 812 MHz, minimum.  Provide documentation of recent calibration against recognized standards.

2. Signal Level:  Use a field-strength meter to measure signal levels at MATV system outlets.  Readings on each of the channels designated to be received must be within specified limits.

3. Signal-to-Noise-Ratio Test:  Use a field-strength meter to make a sequence of measurements at the output of the last distribution amplifier or of another agreed-upon location in system.  With system operating at normal levels, tune meter to the picture carrier frequency of each of the designated channels in turn and record the level.  With signal removed and input to corresponding head-end amplifier terminated at 75 ohms, measure the level of noise at the same tuning settings.  With meter correction factor added to last readings, differences from first set must not be less than 45 dB.

4. Picture-Quality Test:  Connect a standard TV receiver to each system outlet and observe picture quality on designated channels.  No evidence of cross-channel intermodulation, ghost images, or beat interference should appear.

Retain paragraph and subparagraphs below if required for Project

I. Qualitative and Quantitative Performance Tests:  Demonstrate reception quality of color-television program transmissions at each system outlet from each designated channel and source.  Quality shall be equal to or superior than that obtained with performance checks specified below, using a standard, commercial, cable-ready, color-television receiver.  Level and quality of signal at each outlet and from each designated channel and source shall comply with the following Specifications when tested according to NCTA-02 or 47 CFR 76:

1. RF Video Carrier Level:  Between 3 and 12 dB mV.

2. Relative Video Carrier Level:  Within 3 dB to adjacent channel.

3. Carrier Level Stability, Short Term:  Level does not change more than 0.5 dB during a 60-minute period.

4. Carrier Level Stability, Long Term:  Level does not change more than 2 dB during a 24-hour period.

5. Broadband Frequency Response:  More than the 54- to 220-MHz frequency range, signal amplitude is plus or minus 3 dB, maximum.

6. Channel Frequency Response:  Across any 6-MHz channel in the 54- to 220-MHz frequency range, referenced to video carrier, signal amplitude is plus or minus 1 dB, maximum, unless otherwise indicated.

7. Carrier-to-Noise Ratio:  45 dB or more, unless otherwise indicated.

8. RF Visual Signal-to-Noise Ratio:  43 dB or more.

Tests listed below require more expensive equipment than that required for tests listed above.  Select tests considered to be necessary.

9. Cross Modulation:  Less than minus 50 dB.

10. Carrier-to-Echo Ratio:  More than 40 dB.

11. Composite Triple Beat:  Less than minus 53 dB.

12. Second Order Beat:  Less than minus 60 dB.

13. Terminal Isolation TV to TV:  25 dB, minimum.

14. Terminal Isolation between TV and FM:  35 dB, minimum.

15. Hum Modulation:  2 percent, maximum.

Delete subparagraphs below if FM reception capability is not desired.

16. RF FM Carrier Level:  13 to 17 dB below video carrier level.

17. FM Frequency Response:  More than the 88- to 108-MHz frequency range, signal amplitude is plus or minus 0.75 dB, maximum.

18. FM Carrier-to-Noise Ratio:  More than 24 dB.

J. CCTV Camera Location Test:  Temporarily support each camera at the indicated location and connect to monitor.  Adjust camera location and mounting and substitute fixed lenses to provide required performance at monitor.  Adjust locations within 15 feet (5 m) of those indicated.

K. Record test results.

L. Retest:  Correct deficiencies identified by tests and observations and retest until specified requirements are met.

3.7 CLEANING

A. Clean installed items using methods and materials recommended by manufacturer.

Retain appropriate paragraphs below.

B. Clean MATV system components, including antennas and supports, head-end equipment, distribution components, and outlets.

C. Clean CCTV system components, including camera-housing windows, lenses, and monitor screens.

3.8 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain television equipment.

1. Train Owner's maintenance personnel on procedures and schedules for troubleshooting, servicing, and maintaining equipment.

2. Demonstrate methods of determining optimum alignment and adjustment of components and settings for system controls.

3. Demonstrate programming and tuning of satellite receivers.

4. Review data in maintenance manuals.  Refer to Division 1 Section "Contract Closeout."

Delete subparagraph above or below depending on which Section is retained in Division 1.

5. Review data in maintenance manuals.  Refer to Division 1 Section "Operation and Maintenance Data."

6. Schedule training with Owner, through Architect, with at least seven days' advance notice.

Revise number of training hours below to suit Project.  Coordinate with Division 1 Sections.

7. Conduct a minimum of six hours' training as specified in instructions to Owner's employees in Division 1 Section "Contract Closeout."

3.9 ON-SITE ASSISTANCE

A. Occupancy Adjustments:  When requested by Owner within one year of date of Substantial Completion, provide on-site assistance in tuning and adjusting the system to suit actual occupied conditions and to optimize performance.  Provide up to two adjustments at Project site for this purpose, without additional cost.

END OF SECTION 16850
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